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,ALG97 15:06:04 PAGE 1 -
nus RUN EXECUTED 19ALG97 15:06:04 

*""" ····••**••·--····••:.••··············· HEC·2 WATER SURFACE PROFILES 

Version 4.6.2; Hey 1991 
**"****************"******"********** 

Tl [ 100 · YEAR EVENT J AEV JOB NO. 125·620 ( lOOFISH.DAT) 
T2 Fish Creek · CONVERGENCE · Proposed Condtions Hodel 
T3 Fish Cr. · POST PROJECT CONVERGENCE 

Jl !CHECK INQ NINV !DIR STRT METRIC HVINS Q VSEL FQ 

0.0 2.0 0.0 0.0 .0013 0.0 0.0 700.0 0 

J2 NPROF !PLOT PRFVS XSECV XSECH fN ALLDC IBV CHHIM !TRACE 

1.0 0.0 ·l.O 0.0 0.0 0.0 0.0 0 o.o 0 .. 
NC 0.12 0.12 0.04 0.1 0.3 

Section I [ 4150 J 
Xl 4150 44 557.0 621.0 0.0 0.0 0.0 0.0 o.o 0 
GR 588.0 0.0 587.3 15.0 587.3 26.0 585.2 64.0 584.7 99.0 
GR 584.6 144.0 585.6 163.0 585.3 195.0 585.5 226.0 584.8 258.0 
GR 584.0 273.0 584.7 287.0 581.6 310.0 583.3 321.0 582.7 347.0 
GR l!ft,. .,. .. .,.,. I\ l!ft'I,. •= n ca., 1 A')A n C.D? ':t 457.0 582.8 490.0 :>at;., Jt,,U :;JO,., .JT--f.U .IYL,.L "TL"'l',V -•" 
r 582.8 515.0 581.4 522.0 582.9 534.0 582.4 557.0 581.5 561.0 

' 580.l 567.5 576.3 571.5 575.4 578.5 576.5 584.5 580.68 590.5 
GR 581.0 593.0 582.0 621.0 582.3 655.0 582.5 687.0 583.9 718.0 
GR 584.4 749.0 584.4 780.0 584.8 815.0 585.8 838.0 584.5 857.0 
GR 586.7 879.0 587.3 909.0 587.5 951.0 588.0 974.0 

[ 4375 J 
Xl 4375 68 356.5 418.5 225.0 225.0 zzs.o 0 0 0 

GR 588.0 0.0 587 .64 9.6 587.64 16.64 586.57 40.96 586.31 63.36 
GR 586.29 70.84 586.09 92.17 586.5 104.33 586.2 124.81 586.15 144.65 
GR 585.83 157 .68 585.68 165.13 585.25 174.73 585.57 183.69 583.97 198.41 
GR 584.8 205.45 584.44 222.09 584.39 238.09 rcnA , -,c., 01 584.01 267.38 :;JO"t,L L-'"-,U.L 

GR 583.98 271.38 583.94 292.5 584.06 313.62 583.97 329.62 583.24 334.1 
GR 583.94 341. 78 583.6 356.5 583.05 362.03 582.18 371.03 581.49 372.94 
GR 579.61 376.56 579.03 379.2 576.60 383.12 576.15 386.25 577 .06 390.65 
GR 577.11 390.8 580.26 395.36 580.86 397.25 581.43 399.44 585.00 418.50 
GR 585.24 427.69 584.94 454.35 584.89 455.77 584.06 476.41 584.10 490,86 

GR 584.8 524.84 584.89 537.08 585.55 545.36 584.73 555.47 584.88 558.83 
GR 585.65 579.37 585.74 592.81 585.94 609.7 585.92 631.19 586.06 641.88 
GR 586.28 656.4 585.53 677 .23 585.82 684.16 586.6 701.35 586.69 710.82 
GR 586.45 717.25 586.84 732.88 586.82 734.24 586.57 744.83 587 .26 760.46 

GR 587.58 780.28 587.61 781.6 588.0 805.5 

-



: eAl.G97 15:06:04 PAGE 2 

- Xl 
~ Section [ 4600] ._ 

4600 29 177.0 216.0 225.0 225.0 225.0 0.0 0.0 0 
_ GR 588.0 0.0 587 .9 31.0 586.6 69.0 585.9 117.0 584.8 156.0 

GR 584.2 177.0 581.95- 185.0 577.5 190.0 576.9 194.0 577.65 197 .0 -~-GR- 581. 75 - 203.0" 588.0 216.0 588.4 226.0 587.6 255.0 585.7 279.0 
~ GR 585.7 345.0 586.9 354.0 585.1 365.0 586.9 391.0 587.3 424.0 

GR 586.9 459.0 586.5 505.0 586.5 534.0 585.9 541.0 586.4 558.0 
-GR 585.8 571:0 587.1 588.0 587.7 611.0 588.0 637.0 

~ 

~-NC 0.1 - O._l 0.04 0.1 0.3 
C 4900 l 

Xl 4900 42 214.0 272.5 300.0 300.0 300.0 0 0 0 
--GR 588.5 ~ -0.0 588.47 26.75 588.45 42.53 588.23 59.79 587.8 94.41 -GR - 587.78 - 94.65 585.85 122.74 584.53 154.99 584.51 160.50 584.28 187.25 ~~GR 583.86 214.0 582.16 227.4 580.53 232.51 577.94 235.7 577 .38 238.25 __ GR 577 .38 - 242.75 578.77 246.81 580.91 251.08 582.01 254.92 585.7 272.5 

GR 585.9 - _-280.23 585.5 302.65 585.16 309.3 584.61 321.21 584.75 351.75 ~~GR 584.96 372.24 585.63 379.2 584.82 387.7 585.25 395.62 585.99 407.8 
~ _GR 586.58 433.32 586.72 450.82 586.96 460.38 587.78 490.44 587.75 495.94 

GR 587.75 ---.518.36 587.45 523.78 587.7 536. 92 587.4 546.97 588.05 560.12 -~-GR - 588.35 577.9 588.5 598.0 

- Xl 
Section J [ 5200] 

5200 - 19- 272.0 302.0· 300.0 300.0 300.0 0.0 0.0 0 
-=GR 589.0 0.0 589.0 34.0 589.0 76.0 589.0 120.0 585.4 156.0 

GR 583.1 - 197.0 583.2 238.0 582.92 272.0 577.85 282.5 577.85 291.5 -GR 582.02 302.0 583.4 329.0 583.4 355.0 583.8 385.0 584.7 416.0 
- ~ GR 586.4 455.0 --- 589.0 483.0 589.0 559.0 ~• c ~~01 - 5500 - 28 222.5 284.5 300.0 300.0 300.0 0 0 0 
~-_GR 589.5 ___ 0.0 589.11 27.81 588.9 42.44 588.85 62.17 588.8 81.03 

-.GR 588.69 98.16 587 .16 120.9 586.68 127.61 585.44 155.62 585.18 161.15 
-~ GR 584.8 192.92 584.75 194.69 584.21 212.21 583.51 222.5 578.18 233.0 
~-GR 578.18 242.0 582.71 251.39 583.16 253.9 584.0 284.5 583.98 304.4 

GR 584,16 - 327.35 584.27 333.55 584. 76 351.07 585.87 380.92 586.09 384.04 
--GR 587 .6_1 402.34 588.45 440.3 589.5 460.5 

Section $ _[ 5800 ] 
0 0 ~-x1 5800 16- 173.0 203.0 300.0 300.0 300.0 0 

---GR 590:0·- - 0.0 588.8 33.0 588.6 63.0 588.1 94.0 587.4 121.0 
GR 586.4 150.0 585.4 165.0 584.09 173.0 578.52 183.5 578.52 192.5 
GR 584.27 203.0 584.6 240.0 584.5 274.0 585.4 309.0 587.9 348.0 

~GR 590.0 - - -362.0 

100' DOWNSTREAM OF 66" Culvert 
~ Xl 5864 27 180.81 211.0 _ 64.0 64.0 64.0 0 0 0 

GR 590.h 0.0 589.02 32.1 588.93 34.48 588.48 59.99 588.42 65.84 
~GR- 588.0 87.87 587.8 98.25 587.45 111.53 587.13 126.46 586.75 140.25 
- GR 586.25 156.77 585.62 168.13 585.33 172.45 584.15 180.81 578.62 191.69 

GR 578.62 - 200.69 584.2 211.0 584.44 215.98 584.81 246.36 584.82 255.83 
= GR -585.14 218:86 585.3 283.24 586.13 312.3 586.26 314.38 587.84 341. 78 
=- GR 588.28-- ·349,57 590.0 362.95 

~ 

-'l: 

---;,_ - " 



3AUi97 15:06:04 PAGE 3 -
NC 0.1 0.1 0.04 0.3 0.5 

DOWNSlREAM FACE 66" Culvert 
Xl 5964 33 204.36 209.84 100.0 100.0 100.0 0 0 0 
X3 10 581.8 581.8 
GR 590.0 0.0 589.21 34.07 589.1 36.59 588.25 63.66 588.15 69.87 
GR 587.63 93.24 587 .38 104.26 587.0 118.35 586.75 134.2 586.47 148.83 
GR 586.04 166.36 585.72 175.23 578. 77 202.60 578.77 204.36 578.77 204.56 
GR 578. 77 205.16 578.77 206.05 578. 77 207.10 578. 77 208.15 578.77 209.04 
GR 578.77 209.64 578.77 209.84 578. 77 211.60 584.78 235.23 585.1 255.37 
GR 585.18 264.22 586.04 285.73 586.27 289.83 587.16 316.98 587.27 318.92 
GR 588.49 344.52 588.81 351.8 590.0 364.3 

S8 0 1.56 2.6 0 3.48 0 11.2 0.4 578.81 578.77 
UPSlREAM FACE 66" Culvert 

Xl 5990 33 207.16 212.64 26.0 26.0 26.0 0 0 0 
X2 1 581.31 582.31 
X3 10 582.31 582.31 
lT ·13 178.00 585.66 585.66 205.40 582.31 578.81 207.16 582.31 578.81 
r 207.36 582.31 579.61 207.96 582.31 580.50 208.85 582.31 581.10 
i 209.90 582.31 581.31 210.95 582.31 581.10 211.84 582.31 580.50 

dT 212.44 582.31 579.61 212.64 582.31 578.81 , , 214.40 582.31 578.81 
BT 238.00 584.84 584.84 
GR 590.0 0.0 589.26 34.56 589.14 37.12 588.2 64.57 588.08 70.88 
GR 587 .54 94.59 587.28 105.76 586.89 120.06 586.66 136.13 586.4 150.98 
GR 585.98 168.76 585.66 178.00 578.81 205.40 578.81 207.16 578.81 207.36 
GR 578.81 207.96 578.81 208.85 578.81 209.90 578.81 210.95 578.81 211.84 
GR 578.81 212.44 578.81 212.64 578.81 214.40 584.84 238.00 585.17 257 .62 
GR 585.27 266.32 586.26 287.45 586.51 291.47 587 .42 318.15 587.52 320.05 
GR 588.66 345.2 588.94 352.36 590.0 364.64 

30' UPSlREAM OF 66" Culvert 
Xl 6020 27 200.17 230.83 30.0 30.0 30.0 0 0 0 
GR 590.0 0.0 589.36 35.54 589.23 38.18 588.08 66.41 587.95 72.89 
GR 587 .36 97.28 587.07 108.76 586.66 123.47 586.47 140.0 586.25 155.27 
GR 585.87 173.55 585.49 186.14 585.18 190.91 584.3 200.17 578.88 212.0 
GR 578.88 221 584.01 230.83 584.77 235.24 585.32 262.12 585.45 270.51 
GR 586.71 290.89 586.99 294.77 587.93 320.48 588.03 322.32 588.98 346.57 
GR 589.21 353.47 590.0 365.31 

NC 0.1 0.1 0.04 0.1 0.3 
Section L [ 6150] 

Xl 6150 17 214.0 245.0 350.0 350.0 350.0 0.0 0.0 0 
GR 590.0 0.0 589.6 38.0 587.8 71.0 586.9 104.0 586.1 132.0 
GR 585.9 166.0 585.4 199.0 584.41 214.0 579.07 226.5 579.07 235.5 
GR 583.87 245.0 585.0 249.0 585.9 281.0 588.2 303.0 589.3 328.0 
GR 589.8 350.0 590.0 367 .o 

Section H [ 6400] 
Xl 6400 25 277.0 324.0 250.0 250.0 250.0 0.0 0.0 0 
GR 591.0 0.0 590.0 29.0 590.1 45.0 589.5 73.0 588.9 113.0 

GR 588.8 143.0 588.8 174.0 588.0 202.0 585.9 229.0 585.5 250.0 
GR 585.6 277.0 584.0 282.5 579.15 293.0 579.15 302.0 584.0 312.5 
GR 586.1 324.0 585.7 350.0 585.9 378.0 586.5 410.0 588.6 445.0 

-



---~--~~7- -15:06:04 PAGE 4 

~ GR 589.4 471.0 589.6 501.0 590.0 535.0 590.4 569.0 591.0 604.0 
-

219' OOWNSTREAH OF Sass Rd Bridge - V, t!t!t!"? 26 633.16 66i.O 267.0 267 .0 267.0 0 0 0 .. u=, 
_GR 591.4 0.0 590.8 48.0 589.8 93.0 587 .2 144.0 586.5 185.0 
. GR 586.7-~ 231.0 585.8 283.0 588.6 473.0 587.3 485.0 585.1 521.0 

---. GR -584. 9 552'.0 585.9 601.0 585.6 608.0 586.6 615.0 586.85 633,16 
- GR 579.93 647.0 579.93 651.0 581.67 654.48 581.8 655.0 583.2 658.0 

GR 585.3 _ 661.0 585.6 669.0 584.4 701.0 588.5 750.0 589.8 804.0 
- GR 591.2_ 870~0 -

65' OOWNSTREAH OF Sass Rd Bridge 
Xl 6837 20 244.0 277 .0 170.0 170.0 170.0 0,0 0.0 0 

-- GR - 591.2 ---o.o- 590.9 21.0 590.2 63.0 589.2 116.0 587 .1 171.0 
GR 586.2 - 204.0 585.6 244.0 583.5 249.0 582.1 253.0 581.36 256.64 
GR 580.43 258.5 580.43 262. 5 581.17 ?l.":I. 07 i:;.a1 a -,,:.an car;: c o-n n ... .....,,.,, -,u.1..u (.\J;;;J,\I JQJ,J e.l I ,1,1 

GR 585.2 334.0 585.1 358.0 590.2 399.0 590.4 450.0 591.2 511.0 
--""'. __ 

NC 0.1 0.1 0.04 0.3 0.5 
OOWNSTREAH FACE Sass Rd Bridge ~-n 6865 16 302.34 322.34 28.0 28.0 28.0 0.0 0.0 0 

-- 10- o.o 0.0 0.0 0.0 0.0 0.0 588.5 588.5 
_s_._GR 591.l 0.0 590.6 51.0 590.3 105.0 590.2 150.0 590.0 204.0 

- GR 588.9 254.0 587 .39 265.05 580.58 302.34 580.58 322.34 588.3 360.0 
GR 588.6 _ 371.0 589.7 42f.O 589.9 473.0 590.3 523.0 590.4 577 .0 

~GR 590.7_ 638.o-

NC 0.08 0.08 0.04 0.3 0.5 
,._ £,U1J U,£ J.O 0.0 7.0 9.0 70.0 9.1 580.66 580.58 

~ =e UPSTREAM FACE Sass Rd Br;dge - 0.0 _- 6935- 20 312.1 332.1 70.0 70.0 70.0 0.0 0.0 
- - o.o 0.0 2 587.66 589.30 0.0 0 0.0 0.0 
- - l!o 10 0.0 0.0 0.0 0.0 0.0 0.0 589.3 589.5 
~ BT ·10 223.0 589.6 275.0 589.3 292.28 589.3 

BT- '<11'> 1 can c 332.1 569.5 333.6 589.5 
- ...... , . .,_ JO;;;J,;J 

- BT 337.0 589.5 341.0 589.4 347.0 589.4 
_ BT 350.0 589.2 

--GR 591.L_ 0.0 590.4 59.0 590.1 113.0 589.9 171.0 589.6 223.0 
--GR 588.5 -275.0 585.77 292.28 580.66 312.1 580.66 332.1 584.4 333.6 

-GR 585.1 337.0 587.5 341.0 588.6 347.0 589.2 350.0 589.3 400.0 
GR 589,8 - 454.0 590.3 507.0 £.On 't cca n cnn A .C:1A n cnn c &.&.I! n 

...... ., .... ..,..,;;;,,u J;ll,1,"t U.1."t,U J-:l\l,J uuu.u 

39'- UPSTREAM OF Sass Rd Bridge 
0 0 Xl 6949 18 254.0 276.0 39.0 39.0 39.0 0 - GR 591.0 590.4 50.0 589.1 103.0 589.3 152.0 585.9 172.0 0.0 

=GR 585.5 - -18100 586.2 200.0 587.0 209.0 584.4 254.0 582.6 258.0 
GR 581:1 263.0 581.1 267.0 582.6 272.0 585.6 276.0 585.4 327.0 

'-GR 585.6 339.0 588.8 351.0 591.3 419.0 

~ 

~--
-



9AIXi97 15:06:04 PAGE 5 -Section [ 6980] -Xl 6980 20 225.31 247.13 31.0 31.0 31.0 0.0 0.0 0.0 
X3 581.1 
GR 591.18 0.0 590.91 1.83 591. 06 52.44 588.15 110.33 588.32 150.47 
GR 585.33 168.36 585.05 174.61 585.54 187.81 586.10 194.06 584.29 225.31 
GR 582.36 229.13 581 .00 233.68 581.00 238.73 582.36 243.57 585.30 247.13 
GR 585.20 287.77 585.69 298.06 588.68 309.14 591.06 363.69 591.30 379.58 

NC 0.08 0.08 0.04 0.1 0.3 
[ 7057 l 

Xl 7057 16 160.1 181.5 77.0 77.0 77.0 0 0 0 
GR 591.6 0.0 590.7 6.0 589.3 58.0 586.0 127.0 586.1 147.0 
GR 584.04 160.1 581.83 163.5 581. 22 168.80 581.22 172.8 581.83 176.7 
GR 584.29 181. 5 584. 74 198.6 585.9 205.0 588.4 214.0 590.5 238.0 
GR 591.3 290.0 

NC 0.04 0.04 0.04 0.1 0.3 
[ 7128] S. PL of "COPPER CREEK" 

Xl 7128 15 12.0 133.0 71.0 71.0 71.0 0 0 0 
GR 591.6 0.0 590.7 5.0 588.6 12.0 585.3 27.0 583.8 60.0 
GR 581.3 63.0 581.3 75.0 583.4 81.0 ::~ .. 100.0 585.6 107.0 
GR 585.9 133.0 585.6 187.0 585.2 213.0 235.0 591.1 268.0 

[ 7328 l 
Xl 7328 13 100.0 227.0 200.0 200.0 200.0 0 0 0 
GR 591.1 0.0 588.8 50.0 588.2 100.0 584.9 122.0 583.7 151.0 
GR 581.3 154.0 581.3 172.0 583.3 177.0 584.1 202.0 588.0 227.0 
GR 589.1 308.0 590.1 358.0 591.0 412.0 

Section N [ 7400 ] 
7400 25 138.5 257.45 72.0 72.0 72.0 0.0 0.0 0.0 

GR 590.82 0.0 590.11 21.76 589. 72 32.32 589.28 50.78 589.22 61.34 
GR 589.12 69.25 589.16 80.46 588.73 112.78 588.3 138.5 585.69 153.92 
GR 584.97 161. 78 584.52 179.32 583.27 184.76 583.05 192.48 581.47 195.65 
GR 581.47 207 .35 583.3 211.9 583.68 214.68 584.57 234.68 585.33 240.34 
GR 588.35 257 .45 588.73 285.41 589.31 315.16 590.21 350.78 591.07 389.25 

-



~-:_-Atxi97 - l5:06:04 PAGE 6 

-:;;:--,- SECNO - DEl'ill CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
- Q -_ --OIJIB: OCH QROB ALOB ACH AROB VOL Tl/A R-BANK ELEV 

TIME Vl.111' VCH VROB XNL XNCH XNR 1/Tli ELHIN SSTA 
SLOPE XLIIIIL XLCH XLOBR ITIHAL JDC !CONT CORAR TOPWID ENDST 

~*PROF l _ - CCHV= .100 CED= .300 
"SECNO 4150.000 __ 

- 2096 WSEL NOT Gl\llill. AVG OF HAX. HIN USED 
--'a'--c- --

~ 3265 DIVIDED FLOW·-

Section I l 4150 l 
4150.000 7.74 583.14 .00 .00 583.26 .11 .00 .00 582.40 

700.0 ·6J.,2 614.2 24.6 166.6 213.1 62.2 .0 .0 582.00 
. 00 · .:J7 2.88 .40 .120 -- .040 .120 .000 575.40 298.55 

- .001293 _o,. o. o. 0 0 5 .00 394. 93 701.26 

~ "SECNO 4375.000 

'' ·=-3265 DIVIDED FLOW§ 

-3302 WARNING: CO""'YANCE CHANGE OIITSIDE OF ACCEPTABLE RANGE. KRATIO = .57 

[ 4375 l 
. -000 7.32 583.47 .00 .00 583.79 .33 .47 .06 583.60 

_ _ 0.0 - _ .l__ 699.9 .0 .4 152.0 .0 1.5 1.2 585.00 
~ .01 .18 4.60 .00 .120 .040 .ODO .000 576.15 332.72 

- . 003988 225. 225. 225. 2 0 0 .00 56.31 410.31 

- "SECNO 4600.000 
~~- Section-[ 4600 1 -

4600.000 7.43 _ 584.33 .00 .00 584.88 .55 1.02 .07 584.20 
700.0 .0 700.0 .0 .3 117 .7 .0 2.2 1.4 588.00 

.02 .15 5.95 .00 .120 .040 .000 .000 576.90 172.22 
-- . 005165 225 . 225. 225. 2 0 0 .00 36.16 208.38 

CCHV= .100 CEHV= 300 
"SECNO 4900. 000 

3265-DIVIDED FLOW 

-:e 
~ --"--.~ 

~~ ~ ~ 



9AUG97 15:06:04 PAGE 7 -SECNO OEPT11 CWSEL CRIWS WS£LI( EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR I/TN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWIO £NOST 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIOE OF ACCEPTABLE RANGE. KRATIO = 2.23 

[ 4900 J 
4900.000 8.01 585.39 .oo .00 585.51 .12 .59 .04 583.86 

700.0 37.7 647.4 14.9 75.9 223.8 45.0 3.8 2.3 585.70 
.05 .50 2.89 .33 .100 .040 .100 .000 5TT.38 133.93 

.001039 300. 300. 300. 2 a 0 .00 225.34 397.96 

"SECKO 5200 . 000 

3302 WARNING: CONVEYANCE CHANGE 01/TSIOE OF ACCEPTABLE RANGE. KRATIO = 1.60 

Section J [ 5200 J 
5200.000 7.80 585.65 .oo ,00 585. 71 .06 .18 , • .01 582.92 

700.0 127.0 447.0 125.9 247.7 185.3 252.4 7.4 4.1 582.02 
.iO .51 2.41 .50 .100 .040 .100 Mn C'7'7 DC 11:::1 c;c; 

,uuu ~,, ,g;., ~J.J o •bl 

.000404 300. 300. 300. 2 0 0 .00 284.13 437.68 

"SECKO 5500.000 
[ 5500 J .,.n,. .,., 

5500.000 7.61 585.79 .oo .00 585.87 ,08 .16 .01 :,O.,,:J.1 

700.0 33.8 602.5 63,7 74.1 245.4 121.7 11.3 5.8 584.00 -.14 .46 2.46 .52 .100 .040 .100 .000 578.18 147.71 
.000733 300. 300. 300. 2 0 a .00 231.07 378.77 

"SECNO 5800.000 
Section K [ 5800 J 

5800.000 7.47 585.99 .00 ,00 586. 17 .18 .'ZI .03 584.09 
700.0 6.3 604.3 89.4 12.6 164.7 145.7 13.9 7.2 584.27 

.17 .50 3.67 .61 .100 .040 .100 .ODO 578.52 156.14 
. 001137 3gg_ 300 • 300. 2 0 0 .00 162.08 318.22 

"SECNO 5864.000 
100' DOWNSTREAM OF 66" Culvert 

5864.000 7.43 586.05 .oo .00 586.25 .21 .08 .01 584.15 
700.0 8.0 632.2 59.8 15.1 165.5 101.8 14,3 7.4 584.20 

.17 .53 3.82 .59 .100 .040 .100 .000 578.62 160.37 
. 001228 64. 64 . 64. 0 0 0 .00 149.15 309.52 

-



----- 9AI.Xi97 

SECNO -
Q 
TINE 
SLOPE 

15:06:04 

DEPT!i 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 

- XLCH 

CCi-fv'= . 300 CEi-iV= . 500 
"SECNO 5964.000 

CRIWS 
QROB 
VROB 
XLOBR 

DOWNSlREAH FACE 66" Culvert 
5964.000 _7_41 586.18 

· 700.0 205~ 252.6 
__ .18 1.66 6.23 

.00i945 iOO. 

SPECIAL BRIDGE -

SB XK v.vnn 
- 11..r\UK 

.00 1.56 

"SECNO 5990. 000 

iOO. 

COFQ 
2.60 

.00 
242.1 
1.48 
'"" .Luu. 

Dnl l:'.'U 
N.JL.~n 

.00 

GU( 
atoB 
,BL 
-J!RIAL 

• ·<I .00 
W.6 

.100 
:J 1 

Ii 

=: 
3.48 

EG 
ACH 
XNCH 
!DC 

586.43 
40.6 
.040 

0 

BWP 
.co 

HV 
ARCS 
XNR 
!CONT 

.24 
163.4 

.100 
0 

BAREA 
11.20 

6870 D.S. ENERGY OF 586.43 IS HIGHER T1iAN ID'IPUTED ENERGY OF 586.41 
PRESSURE ANO WEIR FLOW, Weir Submergence Band on TRAPEZOIDAL Shope 

EGPRS EGLWC HJ 

680.81 586.47 .co --~.-. 
-~. UPSlREAH FACE 66" Culvert 

5990.000 7.37 586.18 
700.0 209.4 253.9 

;15- 1.61 6.29 
.001997- - 26. 26. 

"SECNO 6020.000 

QWEIR 

663. 

.00 
236.7 
1.52 
26. 

30 '_ UPSlREAH OF 66" Culvert 
6020.00Q__ 7.38 586.26 .00 

700.0 15.3 653.7 31.0 
.19 .51 3.87 ,58 

.001230 30. 30. 30. 

- CCHV= .100 CEHV= . 300 
"SECNO 6150.000 

Section L [ 6150] 
6150.000 7.62 586,69 

a;. - 700.0 43;1 628.6 
-- . .22 .48 3.49 

- - -.000930 350. 350. 

-

.00 
28.2 

.55 
350. 

35. 

,, .00 
125.2 

.100 
2 

.00 
29.6 
.100 

2 

.00 
90.4 
.100 

2 

BAREA 

11. 

586.43 
40.4 
.040 

0 

586.48 
169.1 

.040 
0 

586.86 
180.0 

.040 
0 

TIWEZOID 
AA£A 

11. 

.25 
155.9 

.100 
9 

.22 
53.8 
.100 

0 

.17 
51.6 
.100 

0 

HL 
VOL 
~ 
CORAR 

.15 
15.0 
.000 
.00 

ss 
.40 

EUC 

581.31 

.00 
15.2 
.000 
.00 

.OS 
15.4 
.000 
.co 

.37 
17.7 
.000 
.00 

CLOSS 
TWA 
EL.HIN 
TOPWID 

.02 
7.7 

578.77 
127.33 

ELCHU 
578.81 

ELTRD 

582.31 

.00 
7.8 

578.81 
125.41 

.01 
7.9 

578.88 
129.39 

.00 
9.1 

579.07 
177 .10 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

578.77 
578.77 
160.82 
288-15 

ELCHO 
578.77 

WEIRLN 

60. 

578.81 
578.81 
160.32 
285.73 

584.30 
584.01 
154.29 
283.68 

584.4i 
583.87 
111.43 
288.53 

PAGE 8 



~AIJo97 15:06:04 PAGE 9 -SECNO DEPTH CWSEL CRIWS WSELI< EG HV HL OLOSS L•BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R·BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR 1/111 ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 6400.000 
Section H [ 6400 J 

6400.000 7.82 586.97 .00 .00 587.08 .12 .22 .01 585.60 
700.0 36.1 627.0 37.0 71.9 217.4 86.4 19,7 10.2 586.10 

.24 .50 2.88 .43 .100 .040 .100 .ODO 579.15 215.33 
.000840 250. 250. 250. 1 0 0 .00 202.38 417.71 

"SECNO 6667.000 

3265 DIVIDED FLOW 

219" DOWNSTREAM OF Sass Rd Bridge 
6667.000 7 .31 587.24 .00 .00 587.33 .08 .24 .00 586.85 

700.0 212.0 393.9 94.1 394.0 131.1 134.6 22.9 12.3 585.30 
.28 .54 3.00 .70 .100 .040 .100 .000 579.93 143.12 

.000951 267. 267. 267. 2 0 0 .00 •• 487.03 735.00 

"SECNO 6837.000 
65' DOWNSTREAM OF Sass Rd Bridge 

6837.000 6.95 587.38 .00 .00 587 .50 .12 .16 .01 585.60 
700.0 44.8 517 .1 138.1 85.0 162.3 191.0 25.0 13.7 585.50 

.30 .53 3.18 .72 .100 .040 .100 .000 580.43 163.44 
000949 170. 170. 170. 1 0 0 .00 212.96 376.40 

CCHV= .300 CEHV= .500 
"SECNO 6865.000 

-95 OVERSANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 588.50 ELREA= 588.50 

DOWNSTREAM FACE Sass Rd Bridge 
6865.000 6.68 587.26 .00 .00 587.69 .43 .03 .15 580.58 

700.0 .0 700.0 .0 .o 133.6 .0 25.2 13.8 580.58 
.30 .00 5.24 .00 .000 .040 .000 .000 580.58 302.34 

.001581 28. 28. 28. 2 0 0 .00 20.00 322.34 

CCHV= .300 CEHV= .500 

-



--

~ e,_At,1;97 15:06:04 

_SECNO DEPTl-1 CWSEL CRIWS WSELK EG HY HL OLOSS 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA 
TIME - VLOB VCH VROB XNL XNCH XNR WTN ELNIN 
SLOPE _ XLOBL - XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID 

= 

SPECIAL CULVERT 

- - SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT 
2 - ,013 .20 3.00 .00 7.00 9.00 70.00 9 :;:::-__ ,, 

~ CIW{f 9 - BOX CULVERT WITH FL.AR.ED WINGWALL ANO INLET TOP EDGE BEVEL 
- SCALE l __ · _WINGWALL FLARED 45 DEGREES: INLET TOP EDGE = 0.043D 

"SECNO 6935.000 -

-- SPEC !AL CULVERT OUTLET CONTROL 
0 EGIC = 586:515- EGOC = 587.942 PCWSE= 587.260 ELTRD= 589.300 

SPEC !AL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD 'WEIRLN 
586.52 587.94 0 .26 0. 700. 

~ - 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 

_ ____ UPSTREAM FACg Sass Rd Bridge -
- 5.000 6.88 587 .54 .00 ~ 700.0 - .0 700.0 .0 

.30 .00 5.09 .00 
.001431 70. 70. 70. 

"SECNO 5949. 000 
39' UPSTREAM OF Sass Rd Bridge 

6949.000 6.89 587.99 .00 
700.0 162:6 380.6 156.8 

.31 .85 3.10 .93 
.000785- 39. 39. 39. 

"SECNO 6980.000 
Section [ -6980 J -

6980.000 6.91 588.01 
- 700.0 Hili.l 392.1 

.31 .94 3.08 
.000731 31. 31. 

.00 
141.8 

.95 
31. 

~ CCHV= .300 

=~ 
-

- .-
--'--- -

.00 
.0 

.000 
2 

.00 
190.3 

.080 
2 

.00 
177.2 

.080 
1 

5.086 126.0 589.30 0. 

589.30 ELREA= 

587.94 
137.6 

.040 
0 

588.08 
122.6 

.040 
0 

588.10 
127 .3 

.040 
0 

.40 
.0 

.000 
0 

.09 
168.0 

.080 
0 

.09 
149.0 

.080 
0 

589.50 

.26 .00 
25.4 13.8 
.000 580.66 
.00 20.00 

.04 .09 
25.7 13.9 
.000 581.10 
.00 188.32 

.02 
26.1 
.000 
.00 

.oo 
14.0 

581.10 
154.41 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

SCL 
1 

580.66 
580.66 
312.10 
332.10 

584.40 
585.60 
159.67 
347.99 

584.29 
585.30 
152.28 
306.69 

ELCHU 
580.66 

PAGE 10 

ELCHO 
580.58 



9AOC.97 15:06:04 PAGE 11 -SECNO DEPTH CWSEL CR!WS WSELK EG HV HL OLOSS L-BAHK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR I/TN EU11N SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWIO ENOST 

itSECNO 7057.000 
[ 7057 J 

7057.000 6.81 588.03 .00 .00 588.19 .16 .07 .02 584.04 
700.0 llO.O 482.8 107.2 121.5 128.3 85.6 26.8 14.3 584.29 

.32 .91 3.76 1.25 .080 .040 .080 .000 581.22 84.55 
.001022 77. 77. 77. 2 0 0 .00 128.12 212.67 

CCHV= .100 CEHV= .300 
"SECNO 7128.000 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIOE OF ACCEPTABLE RANGE, KRATIO C 2.52 

[ 712B JS. PL of "COPPER CREEK" 
7128.000 6.91 588.21 .00 .00 588.23 .02 .02 .01 588.60 

700.0 .o 500.4 199.6 .0 445.8 234.2 27 .6 •• 14.5 585.90 
.34 .00 1.12 .85 .000 .040 .040 .ODO 581.30 13.78 

.000160 71. 71. 71. 2 0 0 ,00 218.12 231.91 

"SECNO 7328. 000 
[ 7328 J 

7328.000 6.94 588.24 .00 .00 588.27 .03 .04 .00 588.20 
700.0 .0 699.7 .3 .1 491.2 2.1 30.3 15.4 588.00 

.38 .01 1.42 .14 .040 .040 .040 .000 581.30 96.91 
.000247 200. 200. 200. 2 0 0 .00 147.55 244.46 

"SECNO 7400.000 
~_.+,nn ~ r 7Ann, 
.....,_..,,..,,. II L l'TVV J 

7400.000 6.78 588.25 .00 .00 588.29 .04 .02 .00 588.30 
700.0 .0 700.0 .0 .0 430.6 .0 31.0 15.6 588.35 

.39 .00 l.63 .00 .000 .040 .000 .000 581.47 138.78 
.000347 72. 72. 72. 0 0 0 .00 118.11 256.89 

-



~-

15:06:04 

-~ Tl 
-- n [ l' below normal depth (S ~ .13 t)] 

Jl !CHECK INQ NINV !DIR 

_ -10. 0. o. 0. 

- J2 NPROF !PLOT PRFVS XSECV 

2. 0. ·l. 0. 
= 
=-

STRT METRIC HVINS 

0 0. 0. 

XSECH FN ALLOC 

0. 0. 0. 

Q 

700. 

IBW 

0. 

WSEL 

582.14 

CHNIM 

0. 

FQ 

0. 

!TRACE 

o. 

PN,E. 12 



9AUG97 15:06:04 PAGE 13 -SECNO DEPTH CWSEL CRIWS WSELI< J EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ·1 ACH AROB VOL nlA R·BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR I/TN El.HIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL4 !DC !CONT CORAR TOPW!D ENDST 

*PROF 2 

CCHV= .100 CEHV= .300 
"SECNO 4150.000 

3265 DIVIDED FLOW 

Section I [ 4150] 
4150.000 6.74 582.14 .00 582.14 582.48 .34 .00 .00 582.40 

700.0 2.4 697.4 .2 5.9 149.0 1.1 .o .0 582.00 
.00 .41 4.68 .15 .120 .040 .120 .000 575.40 305.99 

.005367 o. 0. 0. 0 0 0 .00 114.05 636.87 

"SECNO 4375.000 

3265 DIVIDED FLOW 

[ 4375 ] 
4375.000 7.09 583.24 .oo .00 583.63 .38 1.13 .01 583.60 

700.0 .o 700.0 .0 .o 140.7 .0 .8 .4 585.00 
.01 .00 4.98 .oo .000 .040 .000 .000 576.15 334.09 

.004738 225. 225. 225. 2 0 0 .oo 49.04 409.11 

"SECNO 4600.000 
Section [ 4600 ] *** 

4600.000 7.36 584.26 .oo .00 584.83 .57 1.15 .06 584.20 
700.0 .o 700.0 .0 .1 115.2 .0 1.4 .6 588.00 

.02 .01 6.08 .oo .120 .040 .000 .000 576.90 175.01 
.005510 225. 225. 225. 2 0 0 .DO 33.21 208.21 

CCHV= .100 CEHVa .300 
*SECNO 4900 .ODO 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.27 

[ 4900] 



es-- e.9ALG97 - - - 15:06:04 PAGE 14 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
a QLOB QCH QROB ALOB ACH AROB VOL TWA R·BANK ELEV 
TINE ~ -VLOB VCH VROB XNL XNCH XNR I/TN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

- 4900.000 - 7.99 585.37 .00 .oo 585.49 .12 ,62 ,05 583.86 
700;0--- 36.7 649.3 14.0 73.9 222.3 42.8 3.0 1.5 585.70 

~-- .05 _ .50 2.92 .33 .100 .040 .100 .ooo 577.38 134.55 
.001066 300. 300. 300. 2 0 0 .00 223.14 397.54 

-- "SECNO 5200.000 
~- --
- 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATJO = 1.61 

Section J [ 5200 1 
5200.000 7.78 585.63 .00 .oo 585.69 .06 ,19 .01 582.92 

~700.0 126.3 448.6 125.l 245.3 184.7 249.8 6.5 3.3 582.02 
-- .10 .51 2.43 .50 .100 .040 .100 .000 577.85 153.75 

000412 300. 300. 300. 2 0 0 .00 283.48 437 .22 

"SECNO 5500.000 
[ 5500 J 

5500. 000 7.59 585.77 .00 .oo 585.86 .08 .16 .01 583.51 
700.0 33.3 603.6 63.l 72.9 244.4 120.2 10.3 5.0 584.00 

.14 :46 2.47 _53- .100 .040 .100 .ooo 578.18 148.08 
- - .000746 - 300. 300. 300. 2 0 o .00 230.26 378.34 

- &~oo.:oo 
Section K [ 5800 J 

5800.000 7.46 585.98 ,00 .00 586.16 .18 .27 .03 584.09 
700,0 - 6.2 605.3 88.5 12.4 164.3 144.Z 13.0 6.4 584.27 

.16 .50 3.68 .61 .100 .040 .100 .000 578.52 156.33 
.oon50 300. 300. 300. 2 0 0 .00 161.68 318.01 

-"SECNO 5864. 000 
= 100' DOWNSTREAM OF 66" Culvert 

5864.000 7.42 586.04 .00 .00 586.24 .21 .08 .01 584.15 
700.0 7.9 633.0 59.1 14.9 165.l 100.6 13.4 6.6 584.20 

.17 .53 3.83 .59 .100 .040 .100 ,000 578.62 160.58 
- - -.001241 64. 64. 64. 0 0 0 .00 148.51 309.10 

CCHV= .300 CEHV= .500 

-~-- --



JAUG97 15:06:04 PAGE 15 -SECNO DEPlli CWSEL CRIWS WSELK EG IN HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R·BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR 11TH EUIIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 5964.000 
DOWNSTREAM FACE 66" Culvert 

5964.000 7.40 586.17 .00 .00 586.42 .24 .15 .02 578. 77 
700.0 205.2 253.1 241.7 123.2 40.5 162.6 14.1 6.9 578.77 

.18 1.67 6.24 1.49 .100 .040 .100 .000 578.77 161.26 
.001961 100. 100. 100. 1 0 0 .00 126. 70 287.96 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BIIC BWP BAREA 55 ELCHU ELCHO 
.00 1.56 2.60 .00 3.48 .00 11.20 .40 578.81 578.77 

"SECNO 5990.000 
6870 D.S. ENERGY OF 586.42 IS HIGHER TllAN COMPUTED ENERGY OF 586.41 .. 
PRESSURE AND WEIR FLOW. Weir Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AMA 

680.80 586.46 . 00 663 . 35. 11. 11. 581.31 582.31 60. 

UPSTREAM FACE 66" Culvert 
,90.000 7.36 586.17 .00 .00 586.42 .25 .00 .00 578.81 

700.0 209.3 254.3 236.4 124.7 40.3 155.2 14.3 7.0 578.81 
.18 1.68 6.31 1.52 .100 .040 .100 .000 578.81 160.77 

.002013 26. 26. 26. 2 0 9 .00 124.74 285.50 

"SECNO 6020.000 
30' UPSTREAM OF 66" Culvert 

6020.000 7.37 586.25 .00 .00 586.47 .22 .05 .01 584.30 
700.0 15.1 654.2 30.7 29.2 168.8 53.3 14.5 7 .1 584.01 

.18 .52 j.87 .58 .100 .040 .100 .000 5i6.66 154.95 
. 001239 30 . 30. 30. 2 0 0 .00 128.58 283.52 

CCIN= .100 CEIN= .300 
"SECNO 6150.000 

Section L [ 6150] 
6150.000 7.61 586.68 .00 .00 586.85 .17 .37 .00 584.41 

700.0 42.8 629.1 28.1 89.7 179.8 51.3 16.8 8.3 583.87 
.21 .48 3.50 .55 .100 .040 .100 .000 579.07 111.66 

.000935 350. 350. 350. 2 0 0 .00 176.81 288.47 

-



: -JA!Mi97 -_ - -- 15:06:04 PAGE 16 

SECNO DEPT!i CWSEL CRIWS WSELK EG HY HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB - ALOB ACH AROB VOL Tl/A R·BANK ELEV 
TIHE - -VLOB_ VCH VROB XNL XNCH XNR 11TH ELHIN SSTA 
SLOPE- - XLOBL XLCH XLOBR ITlUAL !DC !CONT CORAR TOPWID ENDST 

-
"SECNO 6400.000 

Section 11__[ 6400 J 
6400.000 1 .a1- 586.96 .oo .00 587.08 .12 .22 .01 585.60 

700.0 - 35.9 627 .4 36.7 71.6 217.1 85.9 18.B 9.4 586.10 
.24 - - .50 2.89 .43 .100 .040 .100 .000 579.15 215.40 

.000844 250. 250. 250. 1 0 0 .00 202.23 417.63 

~ "SECND 6667.000 ---
~ 3265 DIVIDED FLOW 

219' DOWNSTREAM OF Sass Rd Bridge 
-"- 6667 .000 7.31 587.24 .00 .00 587.32 .08 .24 .00 586.85 

-2'.o - 700.0 - -211;5 394.5 94.0 392.5 131.0 134.3 21.9 11.5 585.30 
.28 .54 3.01 .70 .100 .040 .100 .000 579.93 143.20 

.000956 267. 267. 267. 2 0 0 .00 ' 486.57 734. 95 

-
~"SECNO 6837.000-" 

65' DOWNSTREAM OF Sass Rd Bridge 
6837.000 6.95 587.38 .00 .00 587.50 .12 .16 .01 585.60 

700.0 44.7 517.3 138.0 84.8 162.2 190.7 24.1 12.9 585.50 

--- .30 --
.53- 3.19 .72 .100 .040 .100 .000 580.43 163.52 

--= ~ 00952 - ~ 170. 170. 170. 1 0 0 .00 212.85 376.37 

CCHV= .300 CEHV= .500 
"SECNO 6865. 000 

-
~ 3495 OVERBANK AREA"ASSUHED NON-EFFECTIVE. ELLEA= 588.50 ELREA= 588.50 

DOWNSTREAM FACE Sass Rd Bridge 
6865.000 6.68 587.26 .00 .00 587 .68 .43 .03 .15 580.58 

700.0 .0 700.0 .0 .0 133.5 .0 24.3 13.0 580.58 
- .30_ .00 5.24 .00 .000 .040 .000 .000 580.58 302.34 

- .001583 28. 28. 28. 2 0 0 .00 20.00 322.34 

CCHV= .300 CEHV= .500 



9A!Ji97 15:06:04 PAGE 17 -SECNO OEPTil CWSEL CRIWS WSELK EG HV HL OLOSS L•BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL Tl/A R·BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR I/TN EL.NIN SSTA 
SLOPE XLOBL XLCH XLOBR ITlUAL ICC !CONT CORAR TOPWIO ENOST 

SPECIAL CULVERT 

SC CUNO CUHV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO 
2 .013 .20 3.00 .OD 7.00 9.00 70.00 9 1 580.66 580.58 

CHART 9 · BOX CULVERT WITil FLARED WINGWALL ANO INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALL FLARED 45 DEGREES: INLET TOP EDGE= 0.0430 

"SECNO 6935.000 

SPECIAL CULVERT Ol/TlET CONTROL 
EGIC = 586.515 EGOC = 587.939 PCWSE= 587.257 ELTRO= 589.300 

SPECIAL CULVERT 

EGIC EGOC H4 QIIEIR QCULV VCH ACULV ELTRD 
.. 

IIEIRLN 
586.52 587.94 .26 0. 700. 5.088 126.0 589.30 o. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 589.30 ELREA= 589.50 

UPSTREAl1 FACE Sass Rd Bridge -
'35.000 6.88 587 .54 .00 .00 587 .94 .40 .26 .00 580.66 

700.0 .0 700.0 .o .0 137.6 .0 24.5 13.0 580.66 
.30 .00 5.09 .00 .000 .040 .000 .000 580.66 312.10 

.001433 70. 70. 70. 2 0 0 .00 20.00 332.10 

"SECNO 6949. 000 
39' UPSlREAH OF Sass Rd 8r1dge 

6949.000 6.89 587.99 .00 .00 588.07 .09 .04 .09 584.40 
700.0 162.5 380.7 156.8 190.1 122.6 167 .9 24.8 13.1 585.60 

.31 .85 3.11 .93 .080 .040 .080 .000 581.10 159.68 
. 000787 39. 39. 39 . 2 0 0 .00 188.30 347 .98 

"SECNO 6980.000 
Sect1on [ 6980 J -6980.000 6.91 588.01 .OD .00 588.10 .09 .oz .00 584.29 

700.0 166.0 392.2 141.8 177 .0 127.2 148.9 25.1 13.2 585.30 
.31 .94 3.08 .95 .080 .040 .080 .000 581.10 152.29 

.000733 31. 31. 31. 1 0 0 .00 154.39 306.68 

CCHV= .100 CEHV= .300 

• 



----~ -

___ LK,97 ___ 15:06:04 PAGE 18 

-
SECNO DEPTH CWSEL CRIWS WSEU( EG HV HL OLOSS L·BANK ELEV 

...;,,-- Q QL08 QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR ITT EL.HIN SSTA 
SLOPE - _.XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWID ENDST 

~."SECNO 7057.000 
[ 7057 l 

7057.000 6.8i 588.03 .00 .00 588.19 .16 .07 .02 584.04 
700.0 109.9 482.9 107.2 121.3 128.2 85.5 25.8 13.4 584.29 .32 -~- -.91 3.77 1.25 .080 .040 .080 .000 581.22 84.60 

~~ .001024· 77. 77. 77. 2 0 0 .00 128.06 212.66 

-ccHV= .100 CEHV= .300 
---"SECNO 1128:000 · - -

-

_3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = 2.52 

[ 7128 _] S. PL of "COPPER CREEK" 
- - 7128.000 6.91- 588.21 .00 .00 588.22 .02 .02 .01 588.60 

-~ 700.0 .0 500.5 199.5 .0 445.5 234.0 26.6 13.7 585.90 
.34 .00 1.12 .85 .000 .040 .040 .000 581.30 13.79 

.000161 71. 71. 71. 2 0 0 .00 218.10 231.89 

-

s.~ECNO 7328.ooo--

~- - [·7328 J 
7328.000 6.94 588.24 .00 .00 588.27 .03 .04 .oo 588.20 

.• o.o .0 699.7 .3 .1 490.9 2.0 29.3 14.6 588.00 
. .38 .01 1.43 .14 .040 .040 .040 .000 581.30 97.08 

-- 247 200. 200. 200. 2 0 0 .00 147.24 244.31 

=-sECNO 7400.000 
Section N [ 7400 ] 

.do 588.30 7400.000 6.78 588.25 .00 588.29 .04 .02 .00 
700.0 .0 700.0 .0 .0 430.3 .0 30.1 14.8 588.35 

.39 .00 1.63 .00 .000 .040 .000 .000 581.47 138.80 
.000348 72. 72. 72. 0 0 0 .00 118.09 256.88 



.9ALG97 15:06:04 pAf,f_ 19 

T3 [ 1/2' below normal depth (S = .13 %) J 

JI !CHECK INQ N!NV !DIR STRT METRIC HVINS Q WSEL FQ 

-10, 0. o. 0. 0 0. 0, 700. 582.64 0. 

J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLOC IBW CHN!H !TRACE 

3. 0. ·l. 0. 0. o. 0. o. o. o. 

,. 

• 

• 



-=---JA!Ji97 _- 15:06:04 PAGE 20 

SECNO DEPJ!i CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q - -- QLOB QCH QROB ALOB ACH AROB VOL TllA R·BANK ELEV 
TIHE -\/LOB - VCH VROB XNL XNCH XNR I/TN ELHIN SSTA 
S~OPE -XLOBL XLCH XLOBR ITIUAL !DC !CONT CORAR TOPWID ENDST 

*PROF 3 

--
- ~ CCHV= -·.100 CEHV= .300 

*SECNO 4150.000 

3265 DIVIDED_ FLOW 

~~- Section I-[ 4150] - 4150.000 - 7.24 582.64 .00 582.64 582.84 .20 .00 .00 582.40 
700.0 20.7 670.B 8.5 55.8 180.9 24.6 .0 .0 582.00 

.00 .37 3.71 .35 .120 .040 .120 .000 575.40 302.28 
.002665 0. 0. 0. 0 0 0 .00 279.39 690.10 

*SECNO 4375. 000 

- -3265 DIVIDED FLOW 
--

[ 4375 J 
4375.000 7.14 583.29 .00 .00 583.66 .37 .77 .05 583.60 

700.0 .0 700.0 .0 .0 143.3 .0 1.0 .9 585.00 
.01 .01 4.89 .00 .120 .040 .000 .000 576.15 333.77 

-~-04-553: 
225. 225. 225. 2 0 0 .00 50.73 409.39 

*SECNO 4600.000 
Section [ 4600 J *** 

4600.000 7.37 584.27 .00 .00 584.84 .57 1.12 .06 584.20 
700.0 .0 700.0 .0 .1 115.8 .o 1.7 1.1 588.00 

- - .02 .10 6.05 .00 .120 .040 .000 .000 576.90 174.30 
. 005420 225 . 225. 225. 2 0 0 .00 33.95 208.26 

CCHV= .100 CEHV= .300 
*SECNO 4900.000 

~-=-

3265 DIVIDED FLOW 

~ 3302 WARNIN!;: CONVEYANCE CHANGE 01/TSIDE OF ACCEPTABLE RANGE. KRATIO = 2.26 
-£=__ 

[ 4900 l 

' 



JAIX.97 15:06:04 PAGE 21 -SECNO DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV 
Q OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR I/TN EUIIN SSTA 
SLOPE XLOBL XLCH XLOBR !1R!AL !DC !CONT CORAR TOPWID ENDST 

4900.000 7.99 585.37 .00 .00 585.50 .12 .61 .04 583.86 
700.0 36.9 649.0 14.1 74.2 222.5 43.l 3.3 2.0 585.70 

.05 .50 2.92 .33 .100 .040 .100 .000 577.38 134.46 
.001062 300. 300. 300. 2 0 0 .00 223.46 397.60 

"SECNO 5200. 000 

..• 2 WARNING: CONVEYANCE CHANGE 01/TSID£ OF ACCEPTABLE RANGE. KRATIO = 1.61 

Section J [ 5200 J 
5200.000 7.78 585.63 .00 .00 585.69 .06 .i9 .Oi 582.92 

700.0 126.4 448.4 125.2 245.7 184.8 250. l 6.8 3.7 582.02 
.10 .51 2.43 .50 .100 .040 .100 .000 577.85 153.72 

. 000411 300. 300. 300. 2 0 0 .00 283.57 437.29 .. 
"SECNO 5500.000 

t 5500 J 
5500.000 7.60 585.78 .oo .00 585.86 .08 .16 .01 583.51 

700.0 33.4 603.4 63.2 73.0 244.5 120.4 10.6 5.5 584.00 
.14 .46 2.47 .53 .100 .040 .100 .000 578.18 148.03 

.000744 300. 300. 300. 2 0 0 .00 230.37 378.40 

,HO 5800. 000 -Section K [ 5800 J 
5800.000 7.46 585.98 .oo .DO 586.16 .18 .27 .03 584.09 

700.0 6.2 605.2 88.6 12.4 164.4 144.4 13.3 6.8 584.27 
.17 .50 3.68 .61 .100 .040 .100 .000 578.52 156.31 

.001148 300. 300. 300. 2 0 0 .00 161.74 318.04 

"SECNO 5864.000 
,nn• l'V'IUIJC:TCCAW nC' &.&.• r,,,.,.._ .. + 
iuu uu• nJ I"~·· VI uu \,1,11 I .... , ,., 

5864.000 7.42 586.04 .oo .00 586.25 .21 .08 .01 584.15 
700.0 7.9 632.9 59.2 14.9 165.2 100.8 13. 7 7.1 584.20 

.17 .53 3.83 .59 .100 .040 .100 .000 578.62 160.55 
.001239 64. 64. 64. 0 0 0 .00 148.60 309.15 

CCHV= .300 CEHV= .500 

-



==-,,,,, 

----9~ 15:06:04 PAGE 22 

-
- SECNO DEPTH OLOSS ';; CWSEL CRIIIS WSELK EG HV HL L·BANK ELEV 

Q QLQl3 QCH QROB ALOB ACH AAOB VOL 111A R·BANK ELEV 
TIME VLOB VCH VROB XNL XHCH XHR 1{J"N ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWID ENOST 

"SECNO 5964. 000 
OOWNSTREAII FACE 66" Culvert 

5964.000 7.40 586.17 .00 .00 586.42 .24 .15 .02 578.77 
700.0 --- 205.2_ 253.0 241.B 123.2 40.5 162.7 14.4 1.4 578.77 

= .18 l.67 6.24 1.49 .100 .040 .100 .000 578.77 161.20 
.001959 100. 100. 100. l 0 0 .00 126.78 287.99 

-
SPECIAL BRIDG£ -

~-sa XK XKOR COFQ RDLEN ewe BWP BAAEA ss ELCHU ELCHO 
.00 1.56 2.60 .oo 3.48 .00 11.20 .40 578.81 578.77 

-*SECNO 5990. 000 _ 
-~6870 D.S. ENERGY OF 586.42 IS HIGHER THAN COKPUTED ENERGY OF 586.41 
~PRESSURE ANO WEIR FLOW. Weir Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID £LLC ELTRD WEIRlN 

- -- 680.80 _ :-- 586.46 
AREA 

• DO 663 . 35. 11. 11. 581.31 582.31 60. 
---.a._ ~ 

- UPSTREAM FACE 66" Culvert 
.000 7,36 586.17 .oo .00 586.42 .25 .00 .00 578.81 

700.0 zo9.·4~ 254.2 236.4 124.8 40.3 155.3 14.6 7.4 578.81 
.18 1.68 6.30 1.52 .100 .040 .100 .000 578.81 160.71 

.002011 26. 26. 26. 2 0 9 .00 124.83 285.53 

"SECNO 6020.000 
30' UPSIREAH OF 66" Culvert 

.6020.000 7:3B-- 586.26 .oo .00 586.47 .22 .05 .01 584.30 
700 .o- 15.l 654.2 30.8 29.3 168.9 53.3 14.8 7.5 584.01 --

.18 .52 3.87 .58 .100 .040 100 .000 578.88 154.87 
.00123B 30. 30. 30. 2 0 0 .00 128.67 283.54 

~--
-~ CCHV= - .100 CEHV• 

"SECNO 6150.000 
.300 

Sect1on L [ 6150 J 
.00 584.41 6150.000 7.61 586.68 .00 .00 586.85 .17 .37 

700.0 42.9 629.0 28.l 89.8 179.8 51.3 17.1 . " .C:0'2 0"7 o.o ~.o, 
.21 .48 3.50 .55 .100 .040 .100 .000 579.07 111.63 

.000934 - 350. 350. 350. 2 0 0 .00 176.85 288,48 



19AIXi97 15:06:04 PAGE 23 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R·BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR m ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CDRAR TOPWID ENDST 

"SECNO 6400. 000 
Section H [ 6400] 

6400.000 7.81 586.96 .00 .00 587.08 .12 .zz .01 585.60 
700.0 35.9 627.3 36.8 71.7 217 .1 86.0 19.1 9.8 586.10 

.24 .50 2.89 .43 .100 .040 .100 .000 579.15 215.39 
.000843 250. 250. 250. 1 0 0 .00 202.25 417.64 

"SECNO 6667.000 

3265 DIVIDED FLOW 

219' DOWNSTREAM OF Sass Rd Bridge 
6667.000 7.31 587.24 .00 .00 587 .32 .08 .24 .00 586.85 

700.0 211.5 394.4 94,0 392.7 131.0 134.3 ZZ.3 12.0 585.30 
.28 .54 3.01 .70 .100 .040 .100 .000 •• 579.93 143.19 

. 000955 267. 267. 267 . 2 0 0 .00 486.64 734.96 

"SECNO 6837.000 
65' DOWNSTREAM OF Sass Rd Bridge 

6837.000 6.95 587.38 .00 .00 587.50 .12 .16 .01 585.60 
700.0 44.7 517.3 138.0 84.8 162.3 190.7 24.4 13.3 585.50 

.30 .53 3.19 .72 .100 .040 .100 .000 580.43 163.51 
. 000952 170. 170. 170 . 1 0 0 .00 212.87 376.38 

CCHV= .300 CEHV= .500 
"SECNO 6865.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELL.EA= 588.50 ELREA= 588.50 

DOWNSTREAM FACE Sass Rd Bridge 
6865.000 6.68 587.26 .00 .00 587.68 .43 .03 .15 580.58 

700.0 .o 700.0 .0 .o 133.6 .0 24.6 13.4 580.58 
.30 .00 5.24 .00 .000 .040 .000 .000 580.58 302.34 

. 001583 28. 28 . 28. 2 0 0 .00 20.00 322.34 

CCHV= .300 CEHV= .500 



--

SECNO -
Q 
TIHE . 
SLOPE 

15:06:04 

DEPTH 
QLOB 

- _VLOB 
XLOBL 

SPECIAL CULVERT 

CWSEL 
QCH 
VCH 
XLCH 

SC CUNO CUNY - - ENTLC 
2 - - - .013 - .20 

CRIWS 
QROB 
VROB 
XLOBR 

COFQ 
3.00 

~ 

EG 
ACH 
XNCH 
!DC 

RISE 
7.00 

HY 
AROB 
XNR 
!CONT 

SPAN 
9.00 

CHART 9 - BOX CULVERT WITH FLARED WINGWALL A!ll-JNLET TOP EDGE BEVEL 
== ~ 1 - IUNbNALL tLAKtu 4:t uEGkEt~; iNLEi iiiP EDGE c:: 0.0430 

~ "SECNO 6935. ODO -

SPECIAL CULVERT OUTLET CONTROL 
~EGIC = 586.515 EGOC = 587.940 PCWSE= 387.258 ELTRD= 589.300 

SPEC!_AL CULVERT 
-~--

EGIC 
586.52 

- EGOC 
587.94 

H4 
.26 

QWEIR 
0. 

QCU 
&II. 

~ !495 OVERBANK AAfA ASS_UHED NON-EFFECTIVE. ELLEP 

-~ .-- UPSTREAN -FACE Sass Rd Bridge -
- .ODO 6.88 587.54 .DO 

_ 00.0 .0 700.0 .o 
.30 .00 5.09 .OD 

.001433 --- 10: 70. 70. 

-- "SECNO 6949. 000 
39' UPSTREAM OF Sass Rd Bridge 

-6949.000 6.89 587.99 .00 
100.0 162.5-- -300.1 156.8 
_ .31 .85 3.ll .93 

= _ .000787 - 39. 39. 39. 

-1:SECNO 6980.000 
Section [ 6980 J -

6980.000 - 6:91 588.0l 
100.0- 166.0 392.2 

.31 .94 3.08 
. 000733 31. 31. 

._CCHV_= .100 CEHV= .300 

- -~-

.00 
141.8 

.95 
31. 

,-
JDD 
·.o 

.&1110 
'2 

jjj 
190.l 

.QBO 
2 

.OD 
177.l 

.080 
l 

VCH 
5.087 

ACULV 
126.0 

589. 30 ELREA= 

587.94 
137 .6 

.040 
0 

588.07 
122.6 

.040 
0 

588.10 
127 .2 

.040 
0 

.40 
.0 

.ODO 
0 

.09 
167.9 

.080 
0 

.09 
148.9 

.080 
0 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TllA 
ELIUN 
TOPWID 

CULVLN CHRT 
70.00 9 

ELTRD 
589.30 

589.50 

.26 
24.8 
.000 

.DO 

.04 
25.l 
.000 
.00 

WEIRLN 
0. 

.00 
13.4 

580.66 
20.00 

.09 
13.5 

581.10 
188.30 

.02 .OD 
25.4 13.6 
.000 581.10 

.OD 154.39 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

PAGE 24 

SCL 
l 

ELCHU ELCHO 

580.66 
580.66 
312.lO 
332.10 

~Ill.I: An ,.,.._..., 
585.60 
159 .68 
347.98 

584.29 
585.30 
152.29 
306.68 

580.66 580.58 



,AIJ.97 15:06:04 PAGE 25 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R·BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR I/TN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 7057.000 
[ 7057 J 

7057.000 6.81 588.03 .oo .00 588.19 .16 .07 .02 584.04 
700.0 109.9 482.9 107.2 121.3 128.2 85.6 26.1 13.9 584.29 

.32 .91 3.77 1.25 .080 .040 .080 .000 581.22 84.59 
.001023 77. 77 77. 2 0 0 .00 128.07 212.66 ,, . 

:CHV=- • 100 CEHV= .300 
'SECNO 7128. 000 

1302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRAHO = 2.52 

[ 7128 JS. PL of "COPPER CREEK" 
7128.000 6.91 588.21 .oo .00 588.22 .02 .02 .01 588.60 

700.0 .0 500.5 199.5 .0 445.6 234.0 26.9 14.2 585. 90 
.34 .00 1.12 .85 .000 .040 .040 .000 ~.JO 13.79 

.000161 71. 71. 71. 2 0 0 .OD 218.11 231. 90 

__ NO 7328.000 
[ 7328 J 

7328.000 6.94 588.24 .oo .00 588.27 .OJ .04 .00 588.20 
700.0 .0 699.7 .3 .1 490.9 2.0 29.6 15.0 588.00 

.38 .01 1.43 .14 .040 .040 .040 .000 581.30 97.05 • .000247 200. 200. 200. 2 0 0 .00 147.29 244.34 

,CNO 7400.000 
Seet;on N [ 7400 J 

7400.000 6.78 588.25 .00 .00 588.29 .04 .02 .00 588.30 
700.0 .0 700.0 .0 .0 430.4 .0 30.4 15.2 588.35 

.39 .00 1.63 .oo .000 .040 .000 .000 581.47 138. 79 
.000347 72. 72. 72. 0 0 0 .00 118.09 256.88 



___ AUG_97 15:06:04 PAGE 26 

~ -
- -=---_; --

~- Tl 
T3 ( Normal depth (S = .13 i)] 

Jl !CHECK !NQ NINV !DIR snn METRIC HV!NS Q WSEL FQ 

"""""-- - - ·10. 0. 0. 0. 0 0. 0. 700. 583.14 0. 

JZ NPROF !PLOT PRFVS XSECV XSECH FN ALLOC !SW CHN!H !TRACE 

4. - - 0. ·l. 0. 0. o. o. o. 0. 0. 
- -

~-

--~•-



19AUi97 15:06:04 PAGE 27 -SECNO OEPTH CWSEL CRIWS WSEU( EG HV HL OLOSS L-BAHK ELEV 
Q QL08 QCH QR08 AL08 ACH AR08 VOL TIIA R-BAHK ELEV 
TIHE VL08 VCH VR08 XNL XNCH XNR I/TN ELHIN SSTA 
SLOPE XL08L XLCH XL08R !TRIAL IOC !CONT CORAR TOPWID ENDST 

"!'RDF 4 

CCHV= . 100 CEHV= .300 
"SECNO 4150.000 

3265 DIVIDED FLOW 

Section I [ 4150] 
4150.000 7.74 583.14 .oo 583.14 583.25 .11 .00 .00 582.40 

700.0 60.8 614.6 24.5 165.7 212.9 61.9 .o .0 582.00 
.00 .37 2.89 .4-0 .120 .04-0 .120 .000 575.40 298.57 

.001300 0. 0. o. 0 0 0 .00 394.63 701. 17 

"SECNO 4375.000 .. 
'1'>.tt.C. nnnnC"n c:1 nu ~,u~ U£•~u~u r~uR 

3302 WARNING: CONVEYANCE CHANGE 01/TSIDE OF ACCEPTABLE RANGE. KRATIO = .57 

[ 4375 ] 
4375.000 7.31 583.46 .oo .00 583.79 .33 .47 .06 583.60 

700.0 .1 699.9 .0 .4 152.0 .o 1.5 1.2 585.00 -.01 .18 4.61 .oo .120 .040 .000 .000 576.15 332.73 
.003994 225. 225. 225. 2 0 0 .00 56.25 410.30 

"SECNO 4600.000 
Section [ 4600 ] -

4600.000 7.43 584.33 .oo .00 584.88 .55 1.02 .07 584.20 
700.0 .0 700.0 .0 .3 117.6 .0 2.2 1.4 588.00 

.02 .15 5.95 .oo .120 .040 .000 .000 576.90 172.24 
. 005168 225. 225 • 225. 2 0 0 .00 36.14 208.38 

CCHV= .100 CEHV= .300 
"SECNO 4900.000 

3265 DIVIDED FLOW 

-



. 

-9AL1i97 15:06:04 PAGE 28 

SECNO - DEP1'i CWSEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV 
.. Q . QLOB· QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLoa·· VCH VROB XNL XNCH XNR WTN ELHIN SSTA 
SLOPE XLOBI. XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

~ 

~--3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.23 

[ 4900 J 
4900.000 8.01 585.39 .00 .00 585.51 .12 .59 .04 583.86 

700.0 -- .37.7 647.4 14.9 75.9 223.8 45.0 3.8 2.3 585.70 
.05 .50 2.89 .33 .100 .040 .100 .000 577.38 133.94 

- .001040 300. 300. 300. 2 0 0 .00 225.30 397.95 

"SECNO 5200. 000 

.1.10, IJARNTNG: r.•NVFYANCF CHANC.F mrr,;fnF OF ACCFPTARI £ RANGE. KAATJO = 1.60 

Section J [ 5200 J . 
5200.000 7.80 585.65 .00 . 00 585.70 .06 .18 • .01 582.92 

700.0 127.0 447.0 125.9 247.6 185.3 252.4 7.4 4.1 582.02 
.10 .si 2.41 .50 .100 .040 .100 .000 577.85 153.55 

· .000405 300; · 300. 300. 2 0 0 .00 284.11 437.67 

"SECNO 5500.000 
[ 5500 J 

.0.000 . 
7.61 585.79 .00 .00 585.87 .08 .16 .01 583.51 

700.0 33.8 602.5 63.7 74.1 245.4 121.7 11.2 5.8 584.00 .~,.,. .14 
- ~ 

.46 2.46 .52 .100 .040 .100 .000 578.18 147.il 
.000733 - 300. 300. 300. 2 0 0 .00 231.06 378.77 

"SECNO 5800.000 
Section K [ 5800 J 

.27 .03 584.09 ~- 5800.000 - 7 .47 585.99 .00 .00 586.17 .18 
~ 

700.0 .. 6.3 604.3 89.4 12.6 164.7 145.7 13.9 7.2 584.27 
.17 · .50 3.67 .61 .100 .040 .100 .000 578.52 156.14 

. 001137 300. 300 . 300 . 2 0 0 .00 162.07 318.21 

.rr-r~ll"I r:n.t:A nnn 
-~c.\.nU :ioo-t.UUU 

·100'-DOWNSlREAH OF 66" Culvert 
~- 5864.000 7.43 586.05 .00 .00 586.25 .21 .OB .01 584.15 

700.0 8.0 632.2 59.8 15.1 165.5 101.8 14.3 7.4 584.20 
.17 .53 3.82 .59 .100 .040 .100 .000 578.62 160.37 

.001228 · 64. 64. 64. 0 0 0 .00 149.15 309.52 



9AUG97 15:06:04 PAGE 29 -SECNO DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS L•BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R·BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN EL.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

CCHV= .300 CEHV= .500 
"SECNO 5964. 000 

DOWNSTREAM FACE 66" Culvert 
5964.000 7.41 586.18 .00 .00 586.43 .24 .15 .02 578.77 

700.0 205.3 252.6 242.l 123.6 40.6 163.4 15.0 7.7 578.77 
.18 1.56 5 . .23 , .. ,nn .040 .100 .000 578.77 160.83 •·= .... v ... 

. 001945 100. 100. 100. l 0 0 .00 127 .32 288.15 

SPECIAL BRIDGE 

SB XK XKOR COFO ROLEN BWC BWP BAREA ss ELCHU ELCHO 
.00 1.56 2.60 .00 3.48 .00 11.20 .40 578.81 578.77 

"SECNO 5990.000 .. 
6870 O.S. ENERGY OF 586.43 IS HIGHER THAN COHPlfTED ENERGY OF 586.41 
PRESSURE ANO WE IR FLOW, We1 r Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 OWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

680.81 586.47 • 00 663 . 35. 11. 11. 581.31 582.31 60. 

UPSTREAM FACE 66" Culvert -5990.000 7 .37 586.18 .oo .DO 586.43 .25 .OD .00 578.81 
700.0 209.4 253.9 236.7 125.2 40.4 155.9 15.2 7.8 578.81 ,. , ., ••• , .. ,nn n,n ,nn nnn 578.81 160.32 •• u .... u, V,L;7 .Lo..lL ,.LVV ·•= ,.LVV ,vvv 

. 001997 26 . 26. 26. 2 0 9 .00 125.41 285.73 

"SECNO 6020. 000 
30' UPSTREAM OF 66" Culvert 

6020.000 /,j8 586.26 .00 ,00 586.48 .22 .05 .01 CG.I -,n 
;;ioot,.,JU 

700.0 15.3 653.7 31.0 29.6 169.l 53.8 15.4 7.9 584.01 
.19 .51 3.87 .sa .100 .040 .100 .ODO 578.88 154.30 

.001230 30. 30. 30. 2 0 0 .00 129.38 283.68 

CCHV= .100 CEHV= .300 
"SECHO 6150.000 

Section L [ 6150] 
6150.000 7.62 586.69 .oo .00 586.86 .17 .37 .00 584.41 

700.0 43.l 628.6 28.2 90.4 180.0 51.6 17.7 9.1 583.87 
.22 .48 3.49 .55 .100 .040 .100 .000 579.07 111.43 

.000930 350. 350. 350. 2 0 0 .OD 177 .10 288.53 

-



--~-Ui9;_ -

- -15:06:04 PAGE 30 

SECNO DEPTH CWSEL CRIWS WSEU( EG HY HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR I/TN El.HIN SSTA 
SLOPE - XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

...c"r"run 1: Ann nnn 
"~C.\,l1U O"tUU • UUU 

Section M [ 6400 J 
6400.000 ---7.82._ 586.97 .00 .00 587.08 .12 .22 .01 585.60 

700.0 36.l 627 .0 37.0 71.9 217.3 86.4 19.7 10.2 586.10 
.24 .50 2.88 .43 .100 .040 .100 .000 579.15 215.34 

.000840 250. 250. 250. l 0 0 .00 202.38 417. 71 

"SECNO 6667.000 - -
"'-- - -

-3265 DIVIDED FLOW 

219' DOWNSTREAM OF Sass Rd Bridae 
6667.000 7.31 587.24 .oii .00 587.33 .08 .24 .00 586.85 

700.0 - 212.0~ 394.0 94.1 394.0 131.1 134.6 22.9 12.3 585.30 
.28 .54 3.00 .70 .100 .040 .100 .000 '579.93 143. 12 

. 000951 267. 267. 267. 2 0 0 .00 
. 

487.02 735.00 

_"SECNO 6837.000 
65' IJOWNSTR{Al(OF Sass Rd Bridge 

- - -6837.000 _ 6.95 587.38 - .00 .00 587.50 .12 .16 .01 585.60 
--s...._~ -100.0 44.8 517.l 138.l 85.0 162.3 191.0 25.0 13.7 585.50 

~-~~ .53 3.19 .72 .100 .040 .100 .000 580.43 163.44 
170. 170. 170. 1 0 0 .00 212.96 376.40 -

- CCHV= .300 CEHV= .500 
-"SECNO 6865.000 --

_ 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 588.50 ELREA= 588.50 

DOWNSTREAN FACE Sass Rd Bridge - 6865.000 6.68 587 .26 .00 .00 587.69 .43 .03 .15 580.58 
700.0 - ,0 700.0 .0 .0 133.6 .0 25.2 13.8 580.58 

.30 -.00 5.24 .00 .000 .040 .000 .000 580.58 302.34 
. 001581 28. 28. 28 . 2 0 0 .00 20.00 322.34 

-CCHV= 300 CEfN= .500 
~ 



JA!X;97 15:06:04 PAGE 31 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L·BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R·BANK ELEV 
TIME YLOB VCH VROB XNL XNCH XNR I/TN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNY ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO 
2 .013 .20 3.00 .00 7.00 9.00 70.00 9 1 580.66 580.58 

CHART 9 · BOX CULVERT WITH FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE 1 · WINGWALL FLARED 45 DEGREES: INLET TOP EDGE= 0.0430 

"SECNO 6935.000 

SPECIAL CULVERT OUTLET CONTROL 
EGIC = 586.515 EGOC = 587.942 PCWSE= 587 .260 ELTRD= 589.300 

SPEC !AL CUL VERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD ' 'olEIRLN 
c:.ai:;, i:;.? C:.a7 QA .25 o. 700. 5.086 126.0 589.30 o. JUU.~ .. JUI • J"T 

3495 OVERBANK AAfA ASSUMED NON-EFFECTIVE, ELLEA= 589. 30 ELREA= 589.50 

UPSiREAM FACE Sass Rd Br1dge ~ 
'35.000 6.88 587 .54 .oo .00 587.94 .40 .26 .OD 580.66 

·~a.a .0 700.0 .0 .0 137.6 .0 25.4 13.8 580.66 
30 .00 5.09 .oo .000 .040 .000 .ODO 580.66 312.10 

.001431 70. 70. 70. 2 0 0 .00 20.00 332.10 

"SECNO 6949.000 
39' UPSTREAM OF Sass Rd Br1dge 

6949.000 6.89 587 .99 .oo .00 588.08 .09 .04 .09 584.40 
700.0 162.6 380.6 156.8 190.3 122.6 168.0 25.7 13.9 585.60 

.31 .85 3.10 .93 .080 .040 .080 .000 581.10 159.67 
.000785 39. 39. 39. 2 0 0 .00 188.32 347.99 

"SECNO 6980 . 000 
Sect1on [ 6980 J -'BO.ODO 6.91 588.01 .oo .OD 588.10 :09 .02 .00 584.29 

700.0 166.J 392.1 141.B 177.2 127.3 !49.0 26.l 14.0 585.30 
.31 .94 3.08 .95 .080 .040 .080 .000 581. JO !52.2B 

.000731 31. 31. 31. l 0 0 .00 154.41 306.69 

CCHV=- . lDD CFIIV= .300 

-



-

~ -A~97 - - 15:06:04 PAGE 32 

SECNO _ DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL Tl/A R·BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR I/TH El.HIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENOST 

- "SECNO 7057. coo· 
[ 7057 j 

;os;.ooo 6.Si 58ii.03 .oo .00 58ii.i9 .i6 .07 .02 584.04 
700.0 110.0 482.8 107.2 121.5 128.3 85.6 26.7 14.3 584.29 

.32 .91 3.76 1.25 .080 .040 .080 .000 581.22 84.55 
.001022 77. -- 77. 77. 2 0 0 .00 128.12 212.67 

CCHV= .JOO CEHV= .300 
"SECNO 7128.000 

- 3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = 2.52 

[ 7128-] s:-PL of "COPPER CREEK" 
7128.000 - 6;91 588.21 .00 .00 588.23 .02 .02 .01 588.60 

700.0 .0 500.4 199.6 .0 445.8 234.2 27.6 14.5 585.90 
.34 .00 1.12 .85 .000 .040 .040 .000 581.30 13.78 

.000160 71. 71. 71. 2 0 0 .00 218.12 231. 91 
--

~ "SECNO 7328.000-
[ 7328 ] 

7328.000 6.94 588.24 .00 .00 588.27 .03 .04 .00 588.20 
-- 700.0_ .0 699.7 .3 .1 491.2 2.1 30.3 15.4 588.00 - ___ 39 - .01- 1.42 .14 .040 .040 .040 .000 581.30 96.91 

-0-- 0247 -200. 200. 200. 2 0 0 .00 147.55 244.46 

"SECNO 7400.000 
Sect1on N [ 7400] 

588.30 - -7400.000 6.78 588.25 .00 .00 588.29 .04 .02 .00 
- 700.0 .0 700.0 .0 .0 430.6 .0 31.0 15.6 588.35 

.39 .00 1.63 .00 .000 .040 .000 .000 581.47 138.78 
. 000347 72. 72. 72 • 0 0 0 .00 118.11 256.89 



19AUG97 15:06:04 PAGE 33 -Tl 
T3 [ 1/2' above normal depth (S = .13 t)] 

Jl !CHECK INQ NINV !DIR S"!RT ME"!RIC HVIHS Q WSEL FQ 

-10, 0. o. 0, 0 o. 0. 700. 583.64 0. 

J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH !TRACE 

5. 0. -1. o. o. 0. 0. o. 0. o. 

-



---- JAUG97 _ 15:06:04 
~ 

SECNO DEPlll CWSEL CRIWS WSELK EG HV HL 
Q QLOB QCH QROB ALOB ACH AROB VOL 
TIHE VLOB VCH VROB XNL XNCH XNR 1/Tli 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR 

,-- -

*PROF 5 

CCHV= .100 CEHV= .300 
- *SECNO 4150.000 

Section -1 -[- 4150 J 
4150.000 - 8.24 583.64 .00 583.64 583.70 .06 .00 

700.0 105.4 555.7 38.9 295.2 244.9 104.7 .0 
.00 .36 2.27 .37 .120 .040 .120 .000 

.000666 0. 0. 0. 0 0 0 .00 

·- -

*SECNO 4375.000 
T~ 

3265 DIVIDED FLOW 

3302 WARNING:--CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .47 
~ [ 4375 J 

4375.000 7.63 583.78 .00 .00 584.04 .26 .28 
700.0 .8 699.2 .0 3.3 169.3 .0 2.1 

.02 .25 4.13 .00 .120 .040 .000 .000 

--02988:_-
225. 225. 225. 1 0 0 .00 

- - *:>£CNO 4600. 000 
_Section [ 4600 J ... 

4600.000 7.53 584.43 .00 .00 584.96 .52 .84 
700.0 .2 699.8 .o 1.0 120.8 .o 2.9 

.03 - .21 5.79 .00 .120 .040 .000 .000 
.004771 - 225. 225. 225. 2 0 0 .00 

CCHV= .100 CEHV= .300 
*SECNO 4900.000 

3265 DIVIDED FLOW 

-~3302_WARNING: CONVEYANCE CHANGE OIITSIDE OF ACCEPTABLE RANGE. !<RATIO= 2.19 

[ 4900] 

----

~• ---=• 
~--=-- -

-----= -

PAGE 34 

OLOSS L-BANK ELEV 
TWA R·BANK ELEV 
El.11IN SSTA 
TOPWID ENDST 

.00 582.40 
.o 582.00 

575.40 294.86 
417.38 712.24 

.06 583.60 
1.3 585.00 

576.15 330.77 
72.74 412.00 

.08 584.20 
1.6 588.00 

576.90 168.74 
39.85 208.59 



19Atxi97 15:06:04 PAGE 35 -SECNO DEPTH CWSEL CRIWS WSEIJ: EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ,· ACH AROB VOL TVA R-BANK ELEV 
TINE VLOB VCH VROB XNL XNCH XNR 111N ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIii. JDC !CONT CORAR TOPWID ENDST 

,.,.,J'\n nnn 8.06 585.44 .00 .all 585.56 .12 .56 .04 583.86 't:J''UU.UUU 

700.0 39.7 643.6 16.7 79.9 226.6 49.4 4.5 2.5 585.70 
.06 .so 2.84 .34 . lDII .040 .100 .000 577 .38 132.72 

.000991 300. 300. 300. 2 0 0 .00 229.58 398.77 

"SECNO 5200.000 

3302 WARN ING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPDBLE RANGE. KRATJO = l.59 

Section J [ 5200 J 
.11fI 5200.000 7.83 585.68 .00 585. 74 .06 .18 .Ol 582.92 

700.0 128.5 444.l 127.5 252.r. 186.5 257.5 8.l 4.3 582.02 
.ll .51 2.38 .50 .lOD" 040 .100 .000 577.85 153.18 

.000391 300. 300. 300. z~ 0 0 .00 285.35 438.53 .. 
"SECNO 5500. 000 

[ 5500 J . 
5500.000 7.64 585.82 .OD .OIi 585.90 .08 .15 .Ol 583.51 

700.0 34.8 600.4 64.9 76.5" 247.4 124.7 12.l 6.0 584.00 
.15 .45 2.43 .52 .10~ .040 .100 .ODO 578.18 146. 99 

.000709 300. 300. 300. z 0 0 .OD 232.65 379.63 

.CNO 5800.000 
Section K [ 5800 J 

5800.000 7.50 586.02 .00 .00 586.19 .18 .26 .03 584.09 
700.0 6.5 602.3 91.2 13.0'. 165.4 148.6 14.8 7.4 584.27 

.17 .50 3.64 .61 .100 .040 .100 .ODO 578.52 155.76 
.001113 300. 300. 300. 2, 0 0 .00 162.85 318.61 

"SECNO 5864. 000 
100' DOWNSTREAM OF 66" Culvert 

5864.000 7.45 586.07 .00 .00 ! 586.28 .20 .07 .01 584.15 
700.0 8.2 630.6 61.2 15.6 166.2 104.l 15.2 7.6 584.20 

.18 .53 3.79 .59 .100 .040 .100 .000 578.62 159.94 
. 001205 64 . 64. 64. 0. 0 0 .00 150.41 310.35 

CCHV= .300 CEHV= .500 

-



SECNO 
Q 
TIME 
SLOPE 

15:06:04 

DEPT!i 
QLOB 
VLOB 
XLOBL -

CWSEL 
QCH 
VCH 
XLCH 

"SECNO 5964.000 

CRIWS 
QROB 
VROB 
XLOBR 

OOWNSTREAN FACE 66" Culvert 
- 5964.000 7.43 586.21 

700.0 205.4- 251.8 
.18 -1:65 6.19 

.001914 100. 100. 

- - SPECIAL BRIDGE 

XKOR 
- 1.56 

"SECNO 5990. 000 __ 

COFQ 
2.60 

.00 
242.B 
1.47 
100. 

ROLEN 
.00 

WSELK 
ALOB 
XNL 
!TRIAL 

.00 
124.5 
.100 

1 

ewe 
3.48 

EG 
ACH 
XNCH 
!DC 

586.44 
40.7 
.040 

0 

BWP 
.00 

HV 
AROB 
XNR 
!CONT 

.24 
165.1 

.100 
0 

BAREA 
11.20 

--6870 D.S. ENERGY OF 586.44 IS HIGHER THAN COMPUTED ENERGY OF 586.43 
::_" --PRESSURE AND WEIR_FLOW; Weir Submergence Based on TRAPEZOIDAL Shape 

= _ EGPRS - EGLWC H3 QWEIR QPR 

680.83 586.48 .00 663. 34. 

_ "'--- -•lriil°'TnC"Au ---:;,.r; c.c." r,,,,,.,. .. + =r __ ur~ll\~1 r11,,.,.,_ \.1\.1 '-''-'l'l',;;1,.. 

__ :io.ooo 7.39 586.20 
- 700.0 209.6 253.1 

.19 1.66 6.25 
.001965 26. 26. 

~- ~CNO 6020.000 
30' UPSTREAM OF 66" Culvert 

.00 
237.3 
1.51 
26. 

6020.000 7.40 586.28 .00 
700.0 15.7 652.7 31.6 

.19 .51 3.85 .58 
.001212 30. 30. 30. 

CCHV= .100 CEHV= .300 
~"SECNO 6150.000 

Section L [ 6150 l 
6150.000 7.63 586.70 

700.0 43.8 - 627 .6 
.22 - .48 3.48 

. 000920 350 . 350. 

----
CC-_":=__-

.00 
28.6 

.55 
350. 

.00 
126.2 
.100 

2 

.00 
30.5 
.100 

2 

.00 
91.8 
.100 

2 

BAREA TRAPEZOID 
/>MA 

11. 11. 

586.44 
40.5 
.040 

0 

586.50 
169.7 

040 
0 

586.87 
180.4 

.040 
0 

.24 
157.5 
.100 

9 

.21 
54.8 
.100 

0 

.17 
52.2 
.100 

0 

HL 
VOL 
11m 
CORAR 

.15 
15.9 
.000 
.00 

OLOSS 
TWA 
EL.HIN 
TOPWID 

.02 
8.0 

578.77 
128.56 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

578.77 
578.77 
159.96 
288.53 

SS ELCHU ELCHO 
.40 578.81 578.77 

ELLC ELTRD WEIRLN 

581.31 582.31 60. 

.00 
16.1 
.000 

.00 

.05 
16.3 
.000 
.00 

.37 
18.6 
.000 
.00 

.00 
8.0 

578.81 
126.74 

.01 
8.1 

578.88 
130.99 

.00 
9.4 

579.07 
177.69 

578.81 
578.81 
159.43 
286.18 

584.30 
584.01 
152. 99 
283.98 

584.41 
583.87 
110.97 
288.66 

PAGE 36 



9AUG97 15:06:04 PAGE 37 -SECNO OEPTH CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL Tl/A R-BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR 1/Tlj ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 6400.000 
Section H [ 6400 J 

6400.000 7.83 586.98 .00 .00 587.09 .12 .22 .01 585.60 
700.0 36.4 626.2 37 .4 72.5 217.8 87.3 20.6 10.5 586.10 

.25 .50 2.87 .43 .100 .040 .100 .000 579.15 215.21 
. 000832 250 . 250. •<n 

~ ... v, 1 0 0 nn ... 202.68 417 .88 

*SECNO 6667.000 

3265 DIVIDED FLOW 

219' DOWNSTREAM OF Sass Rd Bridge 
6667.000 7.32 587.25 .oo .00 587 .33 .08 .24 .00 586.85 

700.0 212.9 392.9 94.2 397.0 131.3 135.1 23.8 12.6 585.30 
.28 .54 2.99 . 70 .100 .040 .100 .000 .. 579.93 142.97 

. 000940 267. 267. 267. 2 0 0 .00 487.94 735.09 

"SECNO 6837.000 
65' DOWNSTREAM OF Sass Rd Bridge 

6837.000 6.96 587.39 .oo .00 587.50 .12 .16 .01 585.60 
700.0 45.0 516.5 138.4 85.5 162.6 191.6 26.0 13.9 585.50 

.30 .53 3.18 .72 .100 .040 .100 .ooo 580.43 163.27 
000943 170. 170. 170. 1 0 0 .00 213.18 376.45 -CCHV= .300 CEHV= .500 

"SECNO 6865. 000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELL£A= 588.50 ELREA= 588.50 

DOWNSTREAM FACE Sass Rd Bridge 
6865.000 6.69 587.27 .00 .00 587.69 .43 .03 .15 580.58 

700.0 .0 700.0 .0 .0 133.7 .0 26.2 14.0 580.58 
.31 .00 5.23 .00 .000 .040 .000 .000 580.58 302.34 

.001576 28. 28. 28. 2 0 0 .00 20.00 322.34 

CCHV= .300 CEHV= .500 

-



- =<=- -= 

=-ca-

SECNO 
Q 
TIME 
SLOPE 

15:06:04 

DEPTH 
QLOB 
VLOB 
XLQBL 

CWSEL 
QCH 
VCH 
XLCH 

~ SPEC !AL CULVERT 

SC CUNO 
2 

CUNY ENTLC 
.013 .20 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL !!JC 

COFQ ROLEN RISE 
7.00 3.00 .00 

HV 
AROB 
XNR 
!CONT 

SPAN 
9.00 

-~ -CHART 9 · BOX CULVERT WITH Fl.ARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE l · WINGWALL FLARED 45 DEGREES: INLET TOP EDGE= 0.0430 

"SECNO 6935. ODO 

-SPECIAL CULVERT OUTLET CONTROL 
EGIC = 586.515 EGO()= 587.947 PCWSE= 587.266 ELTRD= 589.300 

-~SPECIAL CULVERT 

HL 
VOL 
WTN 
CQRAA 

OLOSS 
TWA 
ELNIN 
TOPW!O 

CULVLN CHRT 
70.00 9 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
586.52 _ 587 ,95 .25 0. 700. 

~--3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 

•• UPSTREAM FACE Sass Rd Bridge -
~.000 6.89 587.55 .00 

' - 700.0 - .0 700.0 .0 
.31 - - .00 5.08 .00 

.001427 - 70. 70. 70. 

"SECNO 6949.000 
39' UPSTREAM OF Sass Rd Bridge 

6949.000 6.89 - 587.99 .00 
700~0 162:8 380.2 157.0 

_31-- ,85 3.lO .93 
.000782 - 39. 39. 39. 

- "SECNO 6980. 000 
Section [ 6980 J -

6980.000 · 6.92 588.02 
700.0 166.3 391.8 

.32 .94 3.08 
.000728 31. 31. 

CCHV~ -.100 CEHV= .300 

-------

---" -

.00 
141.9 

.95 
31. 

.00 
.0 

.000 
2 

.00 
190.7 

.080 
2 

.00 
177.6 

.080 
1 

5.081 126.0 589.JO 0. 

589.30 ELREA= 

587.95 
137 .8 

.040 
0 

588.08 
122.7 

.040 
0 

588.11 
127.4 

.040 
0 

.40 
.0 

.000 
0 

.09 
168.4 

.080 
0 

.09 
149.3 

,080 
0 

589.50 

.25 
26.4 
.000 
.00 

.04 
26.7 
.000 
.00 

.02 
27.0 
.000 
.00 

.00 
14.0 

580.66 
20.00 

.09 
14.1 

581.10 
188.37 

.00 
14.3 

581.10 
154.46 

L-BANK ELEV 
R•BANK ELEV 
SSTA 
£NOST 

PAGE 38 

SCL 
l 

ELCHU ELCHO 

580.66 
580.66 
312.10 
332.10 

584.40 
585.60 
159.64 
348.01 

584.29 
585.30 
152.25 
306.71 

580.66 580.58 



3AtM;97 15:06:04 PAGE 39 -SECNO DEPTH CWSEL .l!RIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH ,fllllDB ALOB ACH AROB VOL Tl/A R-BANK ELEV 
TIHE VLOB VCH -11111DB XNL XNCH XNR 11TH ELHIN SSTA 
SLOPE XLOBL XLCH ll!IDBR !TRIAL IOC !CONT CORAR TOPWIO ENDST 

~ 
-?! 

*SECNO 7057 .000 :."l 
[ 7057 J ,I 

7057 .000 6.82 588.03 .00 .00 588.19 .16 .07 .02 584.04 
700.0 110.2 482.5 'D7.3 121.8 128.4 85.8 27.7 14.5 584.29 

.33 .90 3.76 ·,•1.25 .080 .040 .080 .000 581.22 84.45 
nn1n10 77 n -,:3.77_ 2 0 0 .DD lZS.23 212.69 ,VU.LUJ.Q ,, . ". 

" " -· CCHV~ .100 CEHV= .300 •;ii 
-~ECNO 7128.000 

'jl 

3302 WARNING: CONVEYANCE CHANGE fiiOE OF ACCEPiABLE RANGE. KRATIO ..; 0 M 
C. .;JC. 

.!\ 
[ 7128 JS. PL of "COPPER 1311EEK" 

7128.000 6.91 588.21 4 .00 .00 588.23 .02 ,02 .01 588.60 
700.0 .0 500.3 D9.7 .0 446.2 234.6 28.5 • , 14.8 585.90 

.34 .00 1.12 .85 .000 ,040 .040 .ooo 581.30 13.76 
.000160 71. 71. ;!71. 2 0 0 ,00 2i8.i7 231.93 -~ 

Iii 
"SECNO 7328.000 'll 

[ 7328 J ;Ji 
7328.000 6.94 588.24 :u.oo .00 588.27 .03 .04 .00 588.20 

700.0 .0 699.7 .3 .1 491.7 2.1 31-2 15.6 588.00 
.38 .01 1.42 >1.14 .040 .040 .040 .000 581.30 96.57 

000246 200. 200. zoo. 2 0 0 .00 148.20 244.76 
;i 

.'! 
w:,,tl,:NU /4-UU.UUU a 

Section N [ 7400 J ,. 
7400.000 6.79 588.26 .00 .00 588,30 .04 ,02 .00 588.30 

700.0 .0 700.0 .., .0 .0 431.0 .0 32.0 15.9 588.35 
.40 .00 1.62 .1.00 .000 .040 .000 .ooo 581.47 138.76 

. 000346 72. 72 • '!.72. 0 0 0 ,00 118.15 256.92 
1 --; 
: 
€ 
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·- Tl. 
~ .TJ [ l' above normal depth (S = .13 %) ]:: 

Jl !CHECK INQ NINV !DIR SJRT HETRIC HVINS Q WSEL FQ 

·10. - 0. 0. 0. ~o. 0. 0. 700. 584.14 0. 
-~ .. 

IISECH J2 NPROF - !PLOT PRFVS XSECV FN ALLDC IBW CHNIH IlRACE 

6. 0. ·l. 0. '.o. 0. 0. o. 0. 0. 

-
'C 

- '-' 
~ 

~ ···-· --



,AIY.i97 15:06:04 PAGE 41 -SECNO DEPT!i CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR IITN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

*PROF 6 

CCHV= .100 CEHV= .300 
*SECNO 4150.000 

3265 DIVIDED FLOW 

Section I [ 4150] 
4150.000 8.74 584.14 .00 584.14 584.18 .04 .00 .00 582.40 

700.0 141.6 507.1 51.3 427.5 276.9 154.3 .0 .0 582.00 
.00 .33 1.83 .33 .120 .040 .120 .000 575.40 270.37 

.000368 0. 0. o. 0 0 ·o .00 447 .15 732.88 

*SECNO 4375.000 . . 
3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = .43 

[ 4375 l 
4375.000 8.04 584.19 .00 .00 584.39 .20 .16 .05 583.60 

700.0 7.5 692.3 .2 28.5 192.4 2.0 2.8 1.7 585.00 
.02 .26 3.60 .12 .120 .040 .120 .000 576.15 196.38 

.002012 225. 225. 225. 2 0 0 .00 191. 91 495.24 

*SECNO 4600.000 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIOE OF ACCEPTABLE RANGE, KRATIO = .70 

Section [ 4600] -
4600.000 7.73 584.63 .00 .00 585.10 47 ,63 .08 584.20 

700.0 .9 699.1 .0 3.2 126.9 .0 3.7 2.3 588.00 
.03 .28 5.51 .00 .120 .040 .000 .000 576.90 162.05 

.004110 225. 225. 225. 2 0 0 .00 '46.93 208.98 

CCHVa .100 CEHV• .300 
·•~CNO 4900.000 

• 
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=- SECNO - - - DEPTll_ CWSEL CRIWS WSEU( EG HV HL OLOSS L-BANK ELEV 
a QLOB QCH QROB ALOB ACH AROB VOL Tl/A R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR 11TH El.HIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL lllC !CONT CORAR TOPWID EHDST 

-
-- 3265 DIVIDED FLOW 

3302 WARN ING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.13 

[ 4900 J--
-. -4900.000 - _8.15 --585.53 .DO .OD 585.64 .ll .50 .04 583.86 

-700.0 43.5- 636.2 20.3 87.7 232.l 58.4 5.5 3.3 585. 70 
.06 .50 2.74 .35 .100 .040 .100 .ODO 577.38 130.40 

. 000903 300 . 300. 300. l 0 0 .DO 239.10 400.34 

*SECNO 5200. ODO_ 

•-3302 WARNING: CONVEYANCE CHANGE Ol!TSIDE OF ACCEPTABLE RANGE. KRATIO = 1.57 

Section J [ 5200] 
5200.000 7.90 585.75 .00 .OD 585.81 .05 .16 .01 582.92 

700.0 131.0 438.6 130.3 260.4 188.5 267.1 9.2 5.1 582.02 
.ll .50 

- -
2.33 .49 .100 .040 .100 .ODO 577.85 152.48 

--- .000368. 300. 300. 300. 2 0 0 .OD 287.64 440.13 
-

- ·-5500.000 
-- [ 5500 ] 583.51 ~500.000 7.70 585.88 .DO .00 585.96 .08 .15 .01 

700.0 36.6- 596.3 67.1 81.1 251.l 130.5 13.3 6.9 584.00 
.15 - .45 2.37 .51 .100 .040 .100 .000 578.18 145.62 

. 000665 300 . 300. 300. 2 0 0 .OD 235.48 381.10 

*SECNO 5800.000 
Section K [ 5800] 584.09 5800.000 7 .54 - - 586.06 .OD .DO 586.24 .17 .25 .03 

700.0 6.9 598.5 94.6 13.9 166.9 154.2 16.0 8.2 584.27 
.18 - .50 3.59 .61 .100 .040 .100 .ODO 578.52 155.04 

. 001067 300 . 300. 300. 2 0 0 .DO 164.33 319 .36 

-*SECNO 5864.000 
100' DOWNSTREAM OF 66" Culvert 

- 5B64.000 7 .SO-- 586.12 .00 .00 586.31 .20 .07 .Ol 584.15 
700.0 8.7 627 .4 63.9 16.6 167 .6 108.7 16.5 8.5 584.20 

.18 .52 3.74 .59 .100 .040 .100 .ODO 578.62 159.12 
.001160 64. 64. 64. 0 0 0 .00 152.82 311.94 

-

--.--
~ 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB OCH OROB ALOB ACH AROB VOL TIIA R-BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR lflH ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

CCHV= .300 CEHV= .500 
"SECNO 5964. 000 

DOWNSTREAM FACE 66" Culvert 
5964.000 7.48 586.25 .00 .00 586.48 .23 .14 .oz 578.77 

700.0 205.7 250.2 244.2 126.4 40.9 168.3 17.2 8.8 578.77 
.19 1.63 6.11 1.45 .100 .040 .100 .000 578.77 158.30 

. 001855 100 • 100. 100. 1 0 0 .00 130,-95 289.25 

SPECIAL BRIDGE 

SB XK XKOR COFO ROLEN ave BVP BAREA ss ELCHU ELCHO 
.00 l.56 2.60 .00 3.48 .00 U.20 .40 578.81 578.77 

"SECNO 5990.000 
6870 D.S. ENERGY OF 586.48 IS HIGHER THAN COHPlfTED ENERGY OF 586.46 

.. 
PRESSURE ANO WEIR FLOW. Weir Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC HJ QVEIR QPR BAREA TRAPEZOID ELLC ELTRD VEIRLN 
AREA 

680.87 586.52 . 00 666 . 34. 11. 11. 581.31 582.31 60. 

UPSTREAM FACE 66" Culvert 
5990.000 7.43 586.24 .00 .00 586.48 .24 .00 .00 578.81 

700.0 210.0 251.5 238.5 128.2 40.7 160.5 17.4 8.9 578.81 
.19 1.64 6.18 1.49 .100 .040 .100 .000 578.81 157.71 

.001906 26. 26. 26. 2 0 9 .00 129.33 287.04 

"SECNO 6020.000 
30' UPSTREAM OF 66" Culvert 

6020.000 7.44 586.32 .00 .00 586.53 .21 .04 .01 584.30 
700.0 16.5 650.7 32.8 32.3 170.8 56.7 17.6 9.0 584.01 

.20 .51 3.81 .58 .100 .040 .100 .000 578.88 150.47 
. 001179 30 . 30. 30. 2 0 0 .00 134.10 284.57 

CCHV= .100 CEHV= .300 
"SECNO 6150.000 

Section L [ 6150 J 
6150.000 7.66 586.73 .00 .00 586.89 .17 .36 .00 584.41 

700.0 45.1 625.7 29.2 94.4 181.2 53.3 20.0 10.2 583.87 
.23 .48 3.45 .55 .100 .040 .100 .000 579.07 110.07 

. 000901 350 • 350. 350. 2 0 0 .00 178.84 288.91 

• 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L·BANK ELEV 
a QLOB - - QCH QROB ALOB ACH AROB VOL TVA R•BANK ELEV 

~ TIHE - VLOB. VCH VROB XNL XNCH XNR WTN El.HIN SSTA 
SLOPE- - XLOBL XLCH XLOBR IlRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 6400.000 
Sect10n-H [ 6400 J 

6400.000 7.85 587.00 .00 .00 587.11 .11 .21 .01 585.60 
700.0 36.9 624.8 - 38.3 73.8 218.7 89.2 22.0 11.3 586. 10 

.25- _ .50 2.86 .43 .100 .040 .100 .000 579.15 214.95 
.000816 __ 250.- 250. 250. l 0 0 .00 203.25 418.21 

"SECNO 6667.000 

3265 DIVIDED FLOW 

219' DOWNSlREAH OF Sass Rd Bridge 
6667.000 7.34 587.27 .00 .00 587 .35 .08 .23 .00 586.85 

700.0 214.8 390.8 94.3 402.9 131.8 136.3 25.2 13.4 585.30 
.29 - .53 2.97 .69 .100 .040 .100 .000 ," 579.93 142.67 

.000921 - 267. 267. 267. 2 0 0 .00 489.70 735.28 

~--- "SECNO 6837. 000 
65' DOWNSlREAH OF Sass Rd Bridge 

6837.000 6.97 587.40 .00 .00 587.52 .12 .16 .Ol 585.60 
--- 700.0 45.5 515.5 139.0 86.5 163.0 192.8 27.4 14.8 585.50 

_ •. 31 -,53 3.16 .72 .100 .040 .100 .ODO 580.43 162.95 
" s 000932 17_(). ·110. 170. l 0 0 .00 213.60 376.55 

CCHV= .300 CEHV~ .500 
- "SECNO 6865.000 

__ 3495 OVERBANK AREA A5SUNED NON-EFFECTIVE. ELLEA= 588.50 EL.REA= 588.50 

~DOWIISlREAH FACE Sass Rd Bridge 
580.58 6865.000 6.70 587.28 .00 .00 587.70 .42 .03 .15 

700.0 .0 700.0 .0 .o 134.0 .o 27.6 14.9 580.58 
.31 .00 5.22 .00 .000 .040 .000 .000 580.58 302.34 

. 001566 28 . 28. 28. 2 0 0 .00 20.00 322.34 

CCHV= ~ .300 CEHV= .500 



l9AUG97 15:06:04 PAGE 45 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL lllA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR l{JH ELHJN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IIJC !CONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO 
2 .013 .20 3.00 .00 7.00 9.00 70.00 9 1 580.66 580.58 

CHART 9 · BOX CULVERT WITH FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALL FLARED 45 DEGREES: INLET TOP EDGE= 0.043D 

"SECNO 6935. 000 

SPECIAL CULVERT OlJTlET CONTROL 
EGJC = 586.515 EGOC = 587.956 PCWSE= 587.279 ELTRD= 589.300 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD .. WEIRLN 
586.52 587 .96 .25 o. 700. 5.074 126.0 589.30 o. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 589.30 ELRfAc 589.50 

UPSTREAM FACE Sass Rd Bridge,... 
"935.000 6.90 587.56 .00 .00 587.96 .40 .25 .00 580.66 

700.0 .0 700.0 .o .0 138.0 .0 27.8 14.9 580.66 
.32 .00 5.07 .oo .000 .040 .000 .000 580.66 312.10 

.001420 70. 70. 70. 2 0 0 .00 20.00 332.10 

"SECNO 6949. 000 
39' UPSTREAM OF Sass Rd Br1dge 

6949.000 6.90 588.00 .oo .00 588.09 .09 .04 .09 584.40 
700.0 163.3 379.4 157.3 191.7 123.0 169.1 28.1 15.0 585.60 

.32 .85 3.09 .93 .080 .040 .080 .000 581.10 159.58 
.000774 39. 39. 39. 2 0 0 .00 188.46 348.04 

"SECNO 6980.000 
Sect1on [ 6980 J -6980.000 6.93 588.03 .00 .00 588.11 .09 .02 .00 584.29 

700.0 166.6 391.2 142.2 178.3 127.6 149.9 28.4 i5.i 585.30 
.33 .93 3.07 .95 .080 .040 .080 .000 581.10 152.19 

.000722 31. 31. 31. 1 0 0 .00 154.55 306. 74 

CCHV= .100 CEHV= .300 

-
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SECNO - OEPTll CWSEL CRIWS WSELK EG HY HL OLOSS L•BANK ELEV a - - - - QLOB OCH QROB ALOB ACH AROB VOL Tl/A R•BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR l{TN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 7057~000 
~ [ 7057 J 

7057;000 6.82 588.04 .00 .00 588.20 .16 .07 .02 584.04 
700.0 - 110.7 481.9 107.4 122.6 128.6 86.l 29.1 15.4 584.29 

.JJ .90 3.75 1.25 .080 .040 .080 .000 581.22 84.25 
.001010 77. 77. 77. 2 0 0 .oo 128.47 212.72 

CCHV= .100 CEHV~ .JOO 

= -"SECNO 7128.000 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = 2.52 

[ 7128 JS. PL of "COPPER CREEK" 
7128.000 6.92 588.22 ,00 .00 588.24 .02 .02 .01 588.60 

700.0 .0 500.0 200.0 .0 447.2 235.4 30.0 15.7 585. 90 
.35~ .00 1.12 .85 .000 .040 .040 .000 • 581.30 13.73 

.000159 71. 71. 71. 2 0 0 .00 218.26 231. 98 

- "SECNO 7328. 000 
=- - [ 7328 J 

588.25 7328.000 6.95 .00 .00 588.28 .OJ .04 .00 588.20 
---700.0- .0 699.7 .3 .l 492.7 2.3 32.7 16.5 588.00 

--~ .39 .05 1.42 .14 .040 .040 .040 .000 581.30 95.91 
C. 00244 200. 200. 200. 2 0 0 .00 149.44 245.35 

"SECNO 7400.000 
Section N [_7400 ] 

7400.000 6.79 588.26 .00 .00 588.30 .04 .oz .00 588.30 
700.0 .0 700.0 .0 .0 432.0 .0 33.4 16.7 588.35 

.40 .00 1.62 .00 .000 .040 .000 .000 581.47 138. 71 
. 000344 72. 72. 72 . 0 0 0 .00 118.25 256.96 

~-----
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THIS RUN EXECllTEO 19ALG97 15:06:07 

A:1U1A1U1U.\U tbAkiAAAJ.JtA:AAAAAAJ..tA;l;AAAA 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2: Hay 1991 
*********** '************************* 

NOIT· ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

Fish Cr. · POST PROJECT 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELHIN Q CWSEL CRIWS EG 10"1<5 VCH AAfA .OlK 

4150.000 .00 .00 .00 575.40 700.00 583.14 .00 583.26 12.93 2.88 441. 91 194.64 
4150.000 .00 .00 .00 575.40 700.00 582.14 .00 582.48 53.67 4.68 156.08 95.55 
4150.000 . 00 .00 .00 575.40 700.00 582.64 .oo • 582.84 26.65 3.71 261.26 135.59 
4150.000 .00 .00 .00 575.40 700.00 583.14 .00 583.25 13.00 2.89 440.42 194.13 
4150.000 .00 .00 .00 575.40 700.00 583.64 .00 583.70 6.66 2.27 644.77 271.15 
4150.000 .00 .00 .00 575.40 700.00 584.14 .00 584.18 3.68 1.83 858.69 364.66 

• 4375.000 225.00 .00 .00 576.15 700.00 583.47 .oo 583.79 39.88 4.60 152.48 110.85 
4375.000 225.00 .00 .00 576.15 700.00 583.24 .00 583.63 47.38 4.98 140. 70 101.70 
4375.000 225.00 .00 .00 576.15 700.00 583.29 .00 583.66 45.53 4.89 143.30 103.74 
4375.000 225.00 .00 .00 576.15 700.00 583.46 .oo 583.79 39.94 4.61 152.38 110._ 4375.000 225.00 .00 .00 576.15 700.00 583.78 .00 584.04 29.88 4.13 172.59 128 

• 4375.000 225.00 .00 .00 576.15 700.00 584.19 .00 584.39 20.12 3.60 222.85 156. 

4600.000 225.00 .00 .00 576.90 700.00 584.33 .00 584.88 51.65 5.95 117.98 97.40 
4600.000 225.00 .00 .00 576.90 700.00 584.26 .00 584.83 55.10 6.08 115.22 94.30 
4600.000 225.00 .00 .00 576.90 700.00 584.27 .00 584.84 54.20 6.05 115.90 95.08 
4600.000 225.00 .00 .00 576.90 700.00 584.33 .00 584.88 51.68 5.95 117 .96 97.38 
4600.000 225.00 .00 .00 576.90 700.00 584.43 .00 584.96 47. 71 5.79 121. 76 101.34 

• 4600.000 225.00 .00 .00 576. 90 700.00 584.63 .DD 585.10 41.10 5.51 130.05 109.18 

• 4900.000 300.00 .00 .DD 577 .38 700.00 585.39 .OD 585.51 10.39 2.89 344.70 217.12 
• 4900.000 300.00 .00 .00 577.38 700.00 585.37 .00 585.49 10.66 2.92 338.97 214.44 
• 4900.000 300.00 .00 .00 577.38 700.00 585.37 .00 585.50 10.62 2.92 339.81 214.83 
• 4900.000 300.00 .00 .00 577.38 700.00 585.39 .00 585.51 10.40 2.89 344.61 217.09 
• 4900.000 300.00 .00 .00 577.38 700.00 585.44 .DD 585.56 9.91 2.84 355.90 222.40 

4900.000 300.00 .00 .00 577.38 700.00 585.53 .DD 585.64 9.03 2.74 378.16 232.92 

• 5200.000 300.00 .00 .DD 577 .85 700.00 585.65 .00 585.71 4.04 2.41 685.44 348.05 
• 5200.000 300.00 .00 .00 577 .85 700.00 585.63 .DD 585.69 4.12 2.43 679.85 344.98 
• 5200.000 300.00 .00 .00 577.85 700.00 585.63 .00 585.69 4.11 2.43 680.64 345.42 
• 5200.000 300.00 .00 .OD 577.85 700.00 585.65 .OD 585.70 4.05 2.41 685.34 348.00 
• 5200.000 300.00 .00 .00 577.85 700.00 585.68 .00 585.74 3.91 2.38 696.03 353.89 
• 5200.000 300.00 .00 .00 577 .85 700.00 585.75 .00 585.81 3.68 2.33 715.98 364.97 
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-
~ SECNO XLCH ELTRD ELLC ELHIN Q CWSEL CRIWS EG 10"1($ VCH AREA .OlK 

5500.000· -
300.00 .00 .00 578.18 700.00 585.79 585.87 7.33 2.46 441.17 258.54 .00 

5500 :ooo - 300.00 .00 .00 578.18 700.00 585.77 .00 585.86 7.46 2.47 437.41 256.30 
5500.000 300.00 .00 .00 578.18 700.00 585.78 .00 585.86 7.44 2.47 437 .93 256.61 
5500 .000 300.00 .00 .00 578.18 700.00 585. 79 .00 585.87 7.33 2.46 441.14 258.52 
5500.000 300.00 .00 .00 578.18 700.00 585.82 .00 585. 90 7.09 2.43 448.58 262.96 
5500.000 300.00 .00 .00 578.18 700.00 585.88 .00 585.96 6.65 2.37 462.72 271.44 

5800.000- - 300.00 .00 .00 578.52 700.00 585.99 .00 586.17 11.37 3.67 322.99 207.59 
5800~000 300.00 .00 .00 578.52 700.00 585.98 .00 586.16 11.50 3.68 320.89 206.43 

- 5800.000 300.00 .00 .00 578.52 700.00 585.98 .00 586.16 11.48 3.68 321.18 206.59 
5800.000 300.00 .00 .00 578.52 700.00 585.99 .00 586.17 11.37 3,67 322.96 207 .58 
5800.000 300.00 .00 .00 578.52 700.00 586.02 .00 586.19 11.13 3.64 327.06 209.86 
5800.000 300.00 .00 .00 578.52 700.00 586.06 .00 586.24 10.67 3.59 334.97 214.29 

--_5864.000 -64.00 .00 .00 578.62 700.00 586.05 .00 586.25 12.28 3.82 282.38 199.73 
5864.000 ·64.00 .00 .00 578.62 700.00 586.04 .00 586.24 12.41 3.83 280.58 198.74 
5864.000 64.00 .00 .00 578.62 700.00 586.04 .00 586.25 12.39 3.83 280.83 198.88 
5864.000 64.00 .00 .00 578.62 700.00 586.05 .00 586.25 12.28 3.82 282.37 199.73 
5864.000 _ §4.00 .00 .00 578.62 700.00 586.07 .00 586.28 12.05 3.79 285.93 201.69 
5864.000 64.00 .00 .00 578.62 700.00 586.12 .op· 586.31 11.60 3.74 292.81 205.48 

5964.000 -100.00 .00 .00 578. 77 700.00 586.18 .00 586.43 19.45 6.23 327.62 158. 72 
5964.ooo- 100.00 .00 .00 578.77 700.00 586.17 .00 586.42 19.61 6.24 326.25 158.07 
5964.000 100.00 .oo .00 578. 77 700.00 586.17 .00 586.42 19.59 6.24 326.44 158.16 
5964.000 100.00 .00 .00 578. 77 700.00 586.18 .00 586.43 19.45 6.23 327.61 158. 72 

-5964.000 ioo.oo .00 .00 578.77 700.00 586.21 .00 586.44 19.14 6.19 330.32 160.02 
5964.0QQ 100.00 .00 .00 578.77 700.00 586.25 .00 586.48 18.55 6.11 335.61 162.54 

~~•990.000· 26.00 582.31 581.31 578.81 700.00 586.18 .00 586.43 19.97 6.29 321.54 156.65 
-=~ ,990.000 26.00 582.31 581.31 578.81 700.00 586.17 .00 586.42 20.13 6.31 320.22 156.03 

_ 5990.000 26.00 582.31 581.31 578.81 700.00 586.17 .00 586.42 20.11 6.30 320.39 156.11 
5990.000 26.00 582.31 581.31 578.81 700.00 586.18 .00 586.43 19.97 6.29 321.54 156.65 
5990.000 26.00 582.31 581.31 578.81 700.00 586.20 .00 586.44 19.65 6.25 324.18 157.90 
5990.000 26.00 582.31 581.31 578.81 700.00 586.24 .00 586.48 19.06 6.18 329.38 160.34 

~-=-~ 6020.000 30.00 .00 .00 578.88 700.00 586.26 .00 586.48 12.30 3.87 252.54 199.60 
6020.000 30.00 .00 .00 578.88 700.00 586.25 .00 586.47 12.39 3.87 251.31 198.87 
6020.000 30.00 .00 .00 578.88 700.00 586.26 .00 586.47 12.38 3.87 251.45 198. 95 
6020.000 30.00 .00 .00 578.88 700.00 586.26 .00 586.48 12.30 3.87 252.52 199.59 
6020.000 30;00 .00 .00 578.88 700.00 586.28 .00 586.50 12.12 3.85 254.97 201.04 
6020.000 - -30;00 .00 .00 578.88 700.00 586.32 .00 586.53 11.79 3.81 259.79 203 .87 

- --
6150.000 - 350.00 .00 .00 579.07 700.00 586.69 .00 586.86 9.30 3.49 321.96 229.60 
6150.000 350.00 .00 .00 579.07 700.00 586.68 .00 586.85 9.35 3.50 320.80 228.98 
6150.000 350.00 .00 .00 579.07 700.00 586.68 .00 586.85 9.34 3.50 320.96 229.07 
6150.000 350.00 .00 .00 579.07 700.00 586.69 .00 586.86 9.30 3.49 321.96 229.60 
6150.000 350.00 .00 .00 579.07 700.00 586.70 .00 586.87 9.20 3.48 324.30 230.83 
6150.000 350.00 .00 .00 579.07 700.00 586.73 .00 586.89 9.01 3.45 328.90 233 .24 

~-
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6400.000 250.00 .IID .00 579.15 700.00 586.97 .00 587.08 8.40 2.88 375.68 241.59 
6400.000 250.00 -~ .00 579.15 700.00 586.96 .00 587.08 8.44 2.89 374.66 241.01 
6400.000 250.00 .ID .00 579.15 700.00 586.96 .00 587 .08 8.43 2.89 374.79 241.08 
6400.000 250.00 .Ill .00 579.15 700.00 586.97 .00 587 .08 8.40 2.88 375.66 241.58 
6400.000 250.00 .rm .00 579.15 700.00 586.98 .00 587.09 8.32 2.87 3n.n 242.75 
6400.000 250.00 .Ill> .00 579.15 700.00 587.00 .00 587 .11 8.16 2.86 381.68 245.04 

6667.000 267.00 .Bil .00 579. 93 700.00 587.24 .00 587.33 9.51 3.00 659.70 227.02 
6667.000 267.00 .1111 .00 579.93 700.00 587.24 .00 587.32 9.56 3.01 657 .77 226.39 
6667.000 267 .00 .Ill. .00 579.93 700.00 587.24 .00 587.32 9.55 3.01 658.04 226.48 
6667.000 267.00 .Ill .00 579.93 700.00 587.24 .00 587.33 9.51 3.00 659.64 227.00 
6667.000 267.00 .Im .00 579.93 700.00 587.25 .00 587.33 9.40 2.99 663.51 228.26 
6667.000 267.00 .ID .00 579.93 700.00 587.27 .00 587.35 9.21 2.97 670.97 230.70 

6837.000 170.00 • IID .00 580.43 700.00 587.38 .00 587 .50 9.49 3.18 438.35 227.18 
6837.000 170.00 . Ill, .00 580.43 700.00 587 .38 .00 587 .50 9.52 3.19 437.68 226.82 
6837.000 170.00 .IID .00 580.43 700.00 587.38 .00 587 .50 9.52 3.19 437.77 226.87 
6837.000 170.00 • IIIJ • .00 580.43 700.00 587.38 .00 587 .50 9.50 3.19 438.33 227 .17 
6837.000 170.00 . Oil .00 580.43 700.00 587.39 .00 587.50 9.43 3.18 439.69 227 .90 
6837.000 170.00 . Oil .00 580.43 700.00 587 .40 .OQ • 587 .52 9.32 3.16 442.32 229.30 

6865.000 28.00 .IS .00 580.58 700.00 587.26 .00 587.69 15.81 5.24 133.61 176.07 
6865.000 28.00 .Ill .00 580.58 700.00 587.26 .00 587 .68 15.83 5.24 133.54 175.93 
6865.000 28.00 .IID .00 580.58 700.00 587.26 .00 587 .68 15.83 5.24 133.55 175.95 
6865.000 28.00 . Ill, .00 580.58 700.00 587.26 .00 587 .69 15.81 5.24 133.61 176.07 
6865.000 28.00 .llll .00 580.58 700.00 587.27 .00 587 .69 15.76 5.23 133.73 176.34 
6865.000 28.00 . Ill' .00 580.58 700.00 587.28 .00 587.70 15.66 5.22 133.97 176.87 

6935.000 70.00 589.311. 587 .66 580.66 700.00 587 .54 .00 587.94 14.31 5.09 137.65 t:. 6935.000 70.00 589.30) 587.66 580.66 700.00 587.54 .00 587.94 14.33 5.09 137 .59 
6935.000 70.00 589.30 587.66 580.66 700.00 587.54 .00 587 .94 14.33 5.09 137 .60 184 
6935.000 70.00 589.311: 587.66 580.66 700.00 587.54 .00 587 .94 14.31 5.09 137.64 185. 
6935.000 70.00 589.311 587 .66 580.66 700.00 587 .55 .00 587.95 14.27 5.08 137.76 185.27 
6935.000 70.00 589.311 587.66 580.66 700.00 587 .56 .00 587 .96 14.20 5.07 137.97 185.76 

6949.000 39.00 .OD. .00 581.10 700.00 587.99 .00 588.08 7.85 3.10 480.95 249.78 
6949.000 39.00 .o,, .00 581.10 700.00 587.99 .00 588.07 7.87 3.11 480.51 249.49 
6949.000 39.00 .00· .00 581.10 700.00 587.99 .00 588.07 7.87 3.11 480.55 249.52 
6949.000 39.00 .OD/ .00 581.10 700.00 587 .99 .00 588.08 7.85 3.10 480.96 249.79 
6949.000 39.00 .00 .00 581.10 700.00 587.99 .00 588.08 7.82 3.10 481.87 250.39 
6949.000 39.00 .00 .00 581.10 700.00 588.00 .00 588.09 7.74 3.09 483.76 251.64 

6980.000 31.00 .00 .00 581.10 700.00 588.01 .00 588.10 7.31 3.08 453.48 258.86 
6980.000 31.00 .00 .00 581.10 700.00 588.01 .00 588.10 7.33 3.08 453.10 258.59 
6980.000 31.00 .00 .00 581.10 700.00 588.01 .00 588.10 7.33 3.08 453.16 258.63 
6980.000 31.00 .00· .00 581.10 700.00 588.01 .00 588.10 7.31 3.08 453.47 258.86 
6980.000 31.00 .00 .00 581.10 700.00 588.02 .00 588.11 7.28 3.08 454.24 259.42 
6980 .000 31.00 .00 .00 581.10 700.00 588.03 .00 588.11 7.22 3.07 455.74 260.53 
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7057.000 77.00 .00 .00 581.22 700.00 588.03 .00 588.19 10.22 3.76 335.36 219.00 
7057.000 77.00 .00 .00 581.22 700.00 588.03 .00 588.19 10.24 3.77 335.06 218. 79 
7057.000 77.00 .00 .00 581.22 700.00 588.03 .00 588.19 10.23 3.77 335.11 218.83 
7057.000 77.00 .00 .00 581.22 700.00 588.03 .00 588.19 10.22 3.76 335.36 219.00 
7057.000 77.00 .00 .00 581.22 700.00 588.03 .00 588.19 10.18 3.76 335.97 219.42 
7057.000 77.06 .00 .00 581.22 700.00 588.04 .00 588.20 10.10 3.75 337.21 220.28 -- * 7128 .000 _ 71.00 .OD .DO 581.30 700.00 588.21 .DO 588.23 1.60 1.12 679.92 552.58 = * 7128.000 71.00 .DO .00 581.30 700.00 588.21 .00 588.22 1.61 1.12 679.48 552.03 

• 7128.000 71.00 .OD .00 581.30 700.00 588.21 .00 588.22 1.61 1.12 679.55 552.11 
* 7128.000 71.00 .OD .OD 581.30 700.00 588.21 .DO 588.23 1.60 1.12 679.92 552.58 
• 7128.000 71.00 .DO .DO 581.30 700.00 588.21 .00 588.23 1.60 1.12 680.81 553.68 
• 7128.000 - - 71.00 .OD .OD 581.30 700.00 588.22 .DO 588.24 1.59 1.12 682.62 555.94 

- -

7328.000 _ 200.-00 .00 .00 581.30 700.00 588.24 .00 588.27 2.47 1.42 493.29 445.55 
7328.000 200.00 .00 .00 581.30 700.00 588.24 .00 588.27 2.47 1.43 493.00 445.16 
7328.000 200.00 .00 .00 581.30 700.00 588.24 .00 588.27 2.47 1.43 493.04 445.22 
7328.000 200 .00 .00 - .00 581.30 700.00 588.24 .00 588.27 2.47 1.42 493.29 445.55 

-
7328.000 200.00 .00 .00 581.30 700.00 588.24 .oo 588.27 2.46 1.42 493.90 446.35 
7328.000- - - 200.00 .00 .00 581.30 700.00 588.25 .od 588.28 2.44 1.42 495.08 447.89 

"""T~ 

7400.000 72.00 .00 .00 581.47 700.00 588.25 .oo 588.29 3.47 1.63 430.56 375.75 
7400.000 72.00 .00 .00 581.47 700.00 588.25 .00 588.29 3.48 1.63 430.32 375.47 
7400.000 72.00 .00 .00 581.47 700.00 588.25 .00 588.29 3.47 1.63 430.36 375.51 
7400.000 72.00 .00 .00 581.47 700.00 588.25 .00 588.29 3.47 1.63 430.56 375. 75 
7400.000 72.00 .00 .00 581.47 700.00 588.26 .00 588.30 3.46 1.62 431.02 376.33 
7400.000 - -72.00 .00 .00 581.47 700.00 588.26 .00 588.30 3.44 1.62 431.95 377.50 

=:-e 
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Sl/llMARY PRINTOl/T TABLE 150 

SECNO Q CWSEL OIFWSP DIFWSX OIFKWS TOPWID XLCH 

4150.000 700.00 583.14 .00 .00 .00 394.93 .00 
4150.000 700.00 582.14 -1.00 .00 .00 114.05 .00 
4150.000 700.00 582.64 .50 .00 .00 279.39 .00 
4150.000 700.00 583.14 .50 .00 .00 394.63 .00 
4150.000 700.00 583.64 .50 .00 .00 417.38 .00 
4150.000 700.00 584.14 .50 .00 .00 447 .15 .00 

• 4375.000 700.00 583.47 .00 .32 .DO 56.31 225.00 
4375.000 700.00 583.24 -.22 1.10 .00 49.04 225.00 
4375.000 700.00 583.29 .05 .65 .00 50.73 225.00 

• 4375.000 700.00 583.46 .17 .32 .00 56.25 225.00 
* 4375.000 700.00 583.78 .31 .14 .00 72..74 225.00 
• 4375 .000 700.00 584.19 .41 .05 .00 191. 91 225.00 

4600.000 700.00 584.33 .00 .86 .00 36.16 225.0Jl 
4600.000 700.00 584.26 · .07 1.02 .00 33.21 225.00 
4600.000 700.00 584.27 .01 .98 .00 33.95 225.00 
4600.000 700 .00 584.33 .06 .86 .00 36.14 225.00 
4600.000 700.00 584.43 .11 .66 .00 39.85 225.00 

• 4600.000 700 .00 584.63 .19 .44 .00 46.93 225.00 

• 4900.000 700.00 585.39 .00 1.07 .00 225.34 300.00 
• 4900.000 700.00 585.37 - .02 1.11 .00 223.14 300.00 

4900.000 700.00 585.37 .00 1.10 .00 223.46 300.00 -4900.000 700.00 585.39 .02 1.07 .00 225.30 300.00 
• 4900.000 700.00 585.44 .05 1.01 .00 229.58 300.00 
• 4900.000 700. 00 585.53 .09 .90 .00 239.10 300.00 

• 5200.000 700.00 585.65 .00 .25 .00 284.13 300.00 
• 5200.000 700.00 585.63 · .02 .26 .00 283.48 300.00 
• 5200.000 700.00 585.63 .00 .26 .00 283.57 300.00 
• 5200.000 700.00 585.65 .02 .25 .00 284.11 300.00 
• 5200.000 700.00 585.68 .04 .24 .00 285.35 300.00 
• 5200.000 700. 00 585.75 .07 .22 .DO 287.64 300.00 

5500.000 700.00 585.79 .00 .14 .00 231.07 300.00 
5500.000 700.00 585.77 - .02 .15 .00 230.26 300.00 
5500.000 700.00 585.78 .00 .15 .00 230.37 300.00 
5500.000 700.00 585.79 .01 .14 .00 231.06 300.00 
5500.000 700,00 585.82 .03 .14 .00 232.65 300.00 
5500.000 700.00 585.88 .06 .13 .00 235.48 300.00 

-
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5800.000 700.00 
5800.000 700.00 
5800.000 700.00 
5800.000 700.00 
5800;000- 700.00 
5800.000_ _ .700~00 

5864.000 
5864.000 
5864.000 
5864.000 
5864.000 

-c 5864.000 -

5964.000_ 
5964.000 
5964.000 
5964.000 
5964.000 
5964.000 

5990.000 
5990.000 
5990.000 
5990.000 
5990;000 
5990.000 ~=-~:~~~ -
6020.000 
6020.000 
6020.000 
6020.000 

6150.000 -
6150.000 
6150.000 
6150.000 
6150.000 
6150.000 

-
6400 .000 --
6400.000 
6400.000 
6400.000-
6400.000 
6400.000 

·-• ~----

700.00 
700.00 
700.00 
700.00 
700.00 
700,00 

700.00 
700.00 
700.00 
700.00 
700.00 
700.00 

_ 100.0·0 
700.00 
700.00 
700.00 
700.00 
700.00 

700.00 
700.00 
700.00 
700.00 
700.00 
700.00 

-
100-:-00 
100;00 
700.00 
700.00 
700.00 
700.00 

700.00 
700.00 
700.00 
700.00 
700.00 
700.00 

CWSEL 

585.99 
585.98 
585.98 
585.99 
586.02 
586.06 

586.05 
586.04 
586.04 
586.05 
586.07 
586.12 

586.18 
586.17 
586.17 
586.18 
586.21 
586.25 

586.18 
586.17 
586.17 
586.18 
586.20 
586.24 

586.26 
586.25 
586.26 
586.26 
586.28 
586.32 

586.69 
586.68 
586.68 
586.69 
586.70 
586.73 

586.97 
586.96 
586.96 
586.97 
586.98 
587 .00 
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.00 .20 .00 162.08 300.00 
· .01 .20 .00 151.58 300.00 
.00 .20 .00 161. 74 300.00 
.01 .20 .00 162.07 300.00 
.OJ .19 .00 162.85 300.00 
.05 .18 .00 164.JJ 300.00 

.00 .06 .00 149.15 64.00 
- .01 .06 .00 148.51 64.00 
.00 .06 .00 148.60 64.00 
.01 .06 .00 149.15 64.00 
.02 .06 .00 150.41 64.00 
.05 .05 .00 152.82 64.00 

.00 .13 .00 127.JJ 100.00 
· .01 .14 .00 126.70 100.00 
.00 .14 .00 126.78 100.00 
.01 .13 .00 127 .32 100.00 
.02 .iJ .00 128.56 100.00 
.04 .13 .00 130.95 100.op· 

.00 · .01 .00 125.41 26.00 
- .01 - .01 .00 124.74 26.00 
.00 - .01 .00 124.83 26.00 
.01 · .01 .00 125.41 26.00 
.02 · .01 .00 126.74 26.00 
.04 - .01 .OD 129.33 26.00 

.00 .09 .00 129.39 30.00 
- .01 .09 .00 128.58 30.00 
.00 .09 .00 128.67 30.00 
.01 .09 .00 129.38 JO.DO 
.oz .08 .00 130.99 30.00 
.04 .08 .00 134.10 30.00 

.00 .42 .00 1n.10 350.00 
- .01 .43 .00 176.81 350.00 
.00 .43 .00 176.85 350.00 
.01 .42 .00 177.10 350.00 
.01 .42 .oo 177.69 350.00 
.03 .41 .00 178.84 350.00 

.00 .28 .00 202.38 250.00 
· .01 .28 .00 202.23 250.00 
.00 .28 .00 202.25 250.00 
.00 .28 .00 202.38 250.00 
.01 .28 .00 202.68 250.00 
.02 .27 .oo 203.25 250.00 
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6667.000 700.00 587.24 .00 .28 .00 487.03 267.00 
6667.000 700.00 587.24 .00 .28 .00 486.57 267.00 
6667.000 700.00 587.24 .00 .28 .00 486.64 267.00 
6667.000 700.00 587.24 .00 .28 .00 487 .02 267.00 
6667.000 700.00 587 .25 .01 .27 .00 487 .94 267.00 
6667 .000 700.00 587.27 .02 .27 .00 489.70 267.00 

6837.000 700.00 587.38 .00 .14 .00 212.96 170.00 
6837.000 700.00 587 .38 .00 .14 .00 212.85 170.00 
6837.000 700.00 587.38 .00 .14 .00 212.87 170.00 
6837.000 700.00 587.38 .00 .14 .00 212.96 170.00 
6837.000 700.00 587.39 .01 .13 .00 213.18 170.00 
6837.000 700.00 587.40 .01 .13 .00 213.60 170.00 

6865.000 700.00 587 .26 .00 · .12 .00 20.00 28.00 
6865.000 700.00 587.26 .00 -.12 .00 20.00 28.00 
6865.000 700.00 587 .26 .00 · .12 .00 20.00 28.00 
6865.000 700.00 587.26 .00 · .12 .00 20.00 28.00 
6865.000 700.00 587.27 .01 · .12 .00 20.00 28.00 
6865.000 700.00 587.28 .01 · .12 .00 20.00 28.00, 

6935.000 700.00 587 .54 .00 .28 .00 20.00 70.00 
6935.000 700.00 587 .54 .00 .28 .00 20.00 70.00 
6935.000 700.00 587.54 .00 .28 .00 20.00 70.00 
6935.000 700.00 587.54 .00 .28 .00 20.00 70.00 
6935.000 700.00 587 .55 .01 .28 .00 20.00 70.00 
6935.000 700.00 587.56 .01 .28 .00 20.00 70.00 

6949.000 700.00 587.99 .00 .45 .00 188.32 39.00 
6949.000 700.00 587.99 .00 .45 .00 188.30 39.00 
6949.000 700.00 587.99 .00 .45 .00 188.30 39.00 
6949.000 700.00 587.99 .00 .45 .00 188.32 39.00 
6949.000 700.00 587.99 .01 .45 .00 188.37 39.00 
6949.000 700.00 588.00 .01 .45 .00 188.46 39.00 

6980.000 700.00 588.01 .00 .02 .00 154.41 31.00 
6980.000 700.00 588.01 .00 .02 .00 154.39 31.00 
6980.000 700.00 588.01 .00 .02 .00 154.39 31.00 
6980.000 700.00 588.01 .00 .02 .00 154.41 31.00 
6980.000 700.00 588.02 .00 .02 .00 154.46 31.00 
6980.000 700.00 588.03 .01 .02 .00 154.55 31.00 

7057.000 700.00 588.03 .00 .02 .00 128.12 77 .00 
7057.000 700.00 588.03 .00 .02 .00 128.06 77.00 
7057.000 700.00 588.03 .00 .02 .00 128.07 77.00 
7057.000 700.00 588.03 .00 .02 .00 128.12 77.00 
7057.000 700.00 588.03 .00 .02 .00 128.23 77.00 
7057.000 700.00 588.04 .01 .02 .00 128.47 77.00 
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• 7128.000 
• 7128.000 

- • 7128,000 
• 7128.000 
• 7128.000 
• 7128.000 _ 

7328.000 
7328.000 
7328.000 
7328.000 
7328.000 
7328.000 

7400.000 
7400.000 
7400.000 
7400.000 
7400.000 
7400.000 
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Q CWSEL D!FWSP 

700.00 588.21 .00 
700.00 588.21 .00 
700.00 588.21 .00 
700.00 588.21 .00 
700.00 588.21 .00 
700.00 588.22 .01 

700.00 588.24 .00 
700.00 588.24 .00 
700.00 588.24 .OD 
700.00 588.24 .00 
700.00 588.24 .00 
700.00 588.25 .01 

_700.00 588.25 .00 
700 :oo 588.25 .00 
700.00 588.25 .00 
700.00 588.25 .00 
700.00 588.26 .00 
700.00 588.26 .01 
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.18 .00 218.12 71.00 

.18 .00 218.10 71.00 

.18 .00 218.11 71.00 

.18 .00 218.12 71.00 

.18 .00 218.17 71.00 

.18 .00 218.26 71.00 

.03 .00 147.55 200.00 

.03 .00 147.24 200.00 

.03 .DO 147.29 200.00 

.03 .DO 147.55 200.00 

.03 .00 148.20 200.00 

.03 .00 149.44 200.00 

.01 .00 118.11 72.00 

.01 .00 118.09 72.00 

.01 .00 118.09 72.00 

.01 .00 118.11 72.00 

.01 .00 118.15 72.00 

.01 .00 118.25 72.Qll 
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SUIIIIARY OF ERRORS AND SPECIAL NOTES 

WARNING SECNO= 4375.000 PROFILE= I CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
iiARH H~G SECN~ 4375.000 PROFILE= 4 

,.,...,.,,.., • .,,..- ,.,, • .,,..r ... ,rr.-1',..f" .,.,.,-.nTan, r ,..._.,,...-
LUNVtfMLt Ln.cur.Ut UUl~lUt ALLtrll•\DLt t<AnUt 

WARNING SECNO= 4375.000 PROFILE= 5 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARN ING SECNO= 4375.000 PROFILE= 6 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 4600.000 PROFILE= 6 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 4900.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 4900.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
''ARIUNG SECNO= 4900.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

ARNING SECNO= 4900.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
.ARNING SECNO= 4900.000 PROFILE= 5 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 4900.000 PROFILE= 6 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARN ING SECNO= 5200.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARN ING SECNO= 5200.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 5200.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE, 
WARNING SECNO= 5200.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 5200.000 PROFILE= 5 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARN ING SECNO= 5200.000 PROFILE= 6 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 7128.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 7128.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 7128.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARN ING SECNO= 7128.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

IING SECNO= 7128.000 PROFILE= 5 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE --.HNG SECNO= 7128.000 PROFILE= 6 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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• APPENDIXC 

Existing Conditions Model - Natural 



• Version 4.6.2; May 1991 
• • 

• 
• RUN DATE 22AUG97 TIME 11:30:01 • 
.............. "*****" "**********••*****"**••· •• ** * 

X 
X 
X 

X 
X 
X 

xxxxxxx 
X X 
X X 
X X 

-

-

xxxxxxx 
X 
X 
xxxx 
X 
X 
xxxxxxx 

• U.S. ARMY CORPS OF ENGINEERS • 
• HYDROLOGIC ENGINEERING CENTER • 
• 609 SECOND STREET. SUITED • 
• DAVIS. CALIFORNIA 95616-4687 • 
• (916) 756-1104 • 
·····················•*******"********* 

xxxxx xxxxx 
)( X X X 
X X 
X xxxxx xxxxx 
X X 
X X X 
xxxxx xxxxxxx 



'.AUG97 11:30:01 

HEC-2 WATER SURFACE PROFIL£S 

Version 4.6.2: Hoy 1991 
************************************* 

n Fish Creek· b/t 23 & 24mi Rd· AEW JOB NO. 125-620 (OFISHFW.OAT) 
T2 SASS ROAD BRIDGE · Duplicate Effective Hodel with Floadway 
T3 r , nn _ v ...... C" ......... , 

L "'"" - 11;;;1111 L.YIC.111. J 

Jl !CHECK INQ NINV !DIR STRT METRIC HVINS Q 

a.a 2.0 0.0 o.o 0.0 0 0.0 0 

J2 NPROF !PLOT PRFVS XSECV XSECH FN ALUX: IBW 

1.0 0.0 ·LO 0.0 0.0 0.0 0.0 0 

J3 VARIABL£ CODES FOR SUMl1ARY PRINTOUT 

110.0 200.0 

J6 IHL£Q !COPY SUBDIV STRTDS RHIL£ 

3 0 ·l 

QT 2.0 630.0 630.0 
NC 0.0 0.0 0.0 0.1 0.3 
NH 3 0.15 557.0 0.04 593.0 0.15 974.0 
ET 2 0.0 1.40 

Section I [ 4150] from 1/16/76 E431 Analysis 
Xl 4150 43 557 .0 621.0 0.0 o.o 0.0 
GR 588.0 o.o 587.3 15.0 587 .3 26.0 585.2 
GR 584.6 144.0 585.6 163.0 585.3 195.0 585.5 
GR 584.0 273.0 584.7 287.0 581.6 310.0 583.3 
GR 582.7 372.0 582.2 395.0 582.l 424.0 582.3 
GR 582.8 515.0 581.4 522.0 582.9 534.0 582.4 
GR 579.l 568.0 578.l 568.0 578.l 589.0 579.l 
GR 582.0 621.0 582.3 655.0 582.5 687 .0 583.9 
GR 584.4 780.0 584.8 815.0 585.8 838.0 584.5 
GR 587.3 909.0 587.5 951.0 588.0 974.0 

NH 3 0.15 177.0 0.10 216.0 0.045 637.0 
Section upstream of I [ 4600] from 1/16/76 E431 Analysis 

X1 4600 28 177 .o 216.0 450.0 450.0 450.0 
GR 588.0 0.0 587.9 Jl.O 586.6 69.0 585.9 
GR 584.2 177 .0 579.6 189.0 579.0 189.0 579.0 
GR 588.0 216.0 588.4 226.0 587.6 255.0 585.7 
GR 586.9 354.0 585.l 365.0 586.9 391.0 587.3 
GR 586.5 505.0 586.5 534.0 585.9 541.0 586.4 
GR 587.l 588.0 587. 7 611.0 588.0 637 .0 

THIS RUN EXECl/TED 22AUG97 

WSEL 

583.23 

CHNIH 

0.0 

0.0 
64.0 

226.0 
321.0 
457.0 
557 .0 
589.0 
718.0 
857.0 

0.0 
117.0 
199.0 
279.0 
424.0 
558.0 

FQ 

0 

!TRACE 

0 

0.0 
584.7 
584.8 
582.7 
582.B 
581.5 
581.0 
584.4 
586.7 

0.0 
584.8 
579.6 
585.7 
586.9 
585.8 

PAGE 

11:30:01 

0 
99.0 

258.0 
347.0 
490.0 
561.0 
593.0 
749.0 
879.0 

0 
156.0 
199.0 
345.0 
459.0 
571.0 

l -

-



- !A~97 11:30:01 PAGE 2 

NH 5 0.2 120.0 0.15 197.0 0.1 329.0 0.15 483.0 0.2 
NH 559.0 

Section J [ 5200] from 1/16/76 E431 Analysis 
X1 5200 20 273.0 295.0 600.0 600.0 600.0 0.0 0.0 0 
GR 589.0 0.0 589.0 34.0 589.0 76.0 589.0 120.0 585.4 156.0 
GR 583.1 197.0 583.2 238.0 583.2 273.0 582.5 276.0 581.5 276.0 
GR 581.5 286.0 582.5 286.0 583.2 295.0 583,4 329.0 583.4 355.0 
GR 583.8 385.0 584.7 416.0 586.4 455.0 589.0 483.0 589.0 559.0 

NH 6 0.2 150.0 0.13 165.0 0.06 195.0 0.15 200.0 0.17 
NH 309.0 0.2 362.0 

Section K [ 5800 ] from 1/16/76 E431 Analysis 
Xl 5800 17 165.0 200.0 600.0 600.0 600.0 0.0 0,0 0 
GR 590.0 0.0 588.8 33.0 588.6 63.0 588.1 94.0 587.4 121.0 
GR 586.4 150.0 585.4 165.0 583.6 181.0 583.0 181.0 583.0 195.0 
GR 583.6 195,0 584.7 zoo.o 584.6 240.0 584.5 274.0 585.4 309.0 
GR 587.9 348.0 590,0 362.0 

NH 4 0,3 104.0 0.225 199.0 0.15 213.0 0.05 367.0 
Section L [ 6150] from 1/16/76 E4Jl Analysis 

Xl 6150 18 213.0 249.0 350.0 350.0 350.0: 0.0 0.0 0 
GR 590.0 o.o 589.6 38.0 587.8 71.0 586.9 104.0 586.1 132.0 
GR 585.9 166,0 585.4 199.0 585.3 213.0 584.7 221.0 583.0 221.0 - ca~,, ., .. , " rn.a "Y ., ... " rftr ft •Ult\ I\ rar n ,,a, n COD -, 1:n1: n 

"" ~.u , ...... u """·' £"tJ..U :JQ::J.U £'t7 .u :JO.J.';J LO.L,U =·' ... u .... u 

GR 589.3 328.0 589.8 350.0 590.0 367.0 

NH 5 0.15 229.0 0.10 250.0 0.05 309.0 0.1 410.0 0.15 
NH 604.0 • z 610.0 610.0 

~,nn Mr fuS/ln 1 fN'lm ,,,~,,~ ~411 AnAlvc,c .... ----·-·· •• ,. -,vv _, ··-- ........................ .,-, .. 

0.0 0.0 0 6400 ZS 286.0 309.0 250,0 zso.o 250.0 
GR 591.0 o.o 590.0 29.0 590.1 45.0 589.5 73.0 588.9 113.0 
GR 588.8 143.0 588.8 174.0 588.0 202.0 585.9 229.0 585.5 250.0 
GR 585.6 277.0 585.3 286.0 583,5 286.0 583,5 309.0 585.3 309.0 
GR 586.1 324.0 585.7 350.0 585.9 378.0 586.5 410.0 588.6 445.0 
GR 589.4 471,0 589.6 501.0 590.0 535.0 590.4 569.0 591.0 604.0 

NH 3 0.08 336.0 0.06 354.0 0.08 600.0 
Section [ 6800] 100' 001/NSTREAH OF BRIOGE CENTERLINE 

0 Xl 6800 11 336.0 360.0 400.0 400.0 400.0 0,0 0.0 
X3 583.5 
GR 591.5 100,0 589,8 200.0 586,3 300.0 586.2 336.0 584.3 340.0 
GR 584.3 343.0 584.0 354.0 586,7 360.0 585.6 400.0 590.5 500.0 
GR 591.4 600.0 

QT 2 540.0 540.0 
NC 0.08 0.08 0.06 0.3 0.5 

Section [ 6893 ] DOWNSTREAM FACE from 1/16/76 E4Jl Analysis 
n n n n 0 Xl 6893 28 236.0 259.0 93.0 no a Ma 

::,,> .u !f,). u u.u U,U 

X3 10 0.0 0.0 0.0 0.0 0.0 0.0 588.4 588.4 
GR 591.0 0.0 590.9 31.0 590.9 61.0 590.1 75.0 589.3 100.0 
GR 589.1 126.0 587.9 142.0 588.8 152.0 587.5 165.0 588.6 173.0 
GR 586.7 188.0 586.1 206.0 586.8 219.0 585.5 235.99 585,5 236.0 

-



?AIX,97 11:30:01 PAGE 3 -GR 584.5 236.0 584.5 256.0 585 5 259.0 585.5 259.01 585.8 271.0 
GR 585.7 297.0 585.7 326.0 586.4 343.0 588.6 357 0 589.0 388.0 
GR 589.6 414.0 590.2 449.0 591.0 489.0 

S8 0.0 1.59 3.0 0.0 23.0 0.0 55.0 0.0 
Section [ 6908 J UPSTREAM FACE from 1/16/76 E431 Analysis 

Xl 6908 0.0 0.0 0.0 15.0 15.0 15.0 0.0 0.0 0.0 
X2 0.0 0.0 1 586.9 588.8 0.0 0 0.0 0.0 
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 589.4 588.8 
BT ·26 0.0 591.0 591.0 31.0 591.0 590.9 61.0 590.9 590.9 
BT 75.0 590.3 590.1 100.0 589.7 589.3 126.0 589.4 589.1 
BT 142.0 589.5 587.9 152.0 589.6 588.8 165.0 589.6 587.5 
Bi i73.0 589.6 588.6 i88.0 589.7 586.7 206.0 569.7 

.,.,..,. . 
~0,l. 

BT 219.0 589.7 586.8 235.99 589.7 585.5 236.0 589.7 586.9 
BT 259.0 589.5 586.9 259.01 589.5 585.5 271.0 589.5 585.8 
BT 297.0 589.5 585.7 326.0 589.5 585.7 343.0 589.1 586.4 
BT 357.0 588.8 588.6 388.0 589.0 589.0 414.0 589.8 589.6 
BT 449.0 590.2 590.2 489.0 591.0 591.0 

NH 4 0.15 249.0 0.12 312.0 0.06 347.0 0.09 550.0 
Section upstream of bridge [ 6980 J from 12/5/75 E431 Analysis 

Xl 6980 26 312.0 347 .0 72.0 72.0 72.0 0.0 0.0 0.0 
X3 584.5 
GR 592.0 0.0 591.7 28.0 591.7 50.0 591.6 75.0 591.6 87.0 
GR 590.9 117.0 590.4 163.0 589.9 201.0 588.6 211.0 586.1 249.0 
GR 586.2 274.0 586.0 298.0 586.6 312.0 585.6 323.0 584.0 323.0 
GR 584.0 336.0 585.6 336.0 586.4 347.0 586.4 378.0 586.5 407.0 
GR 586.2 431.0 586.Z 447.0 587.9 471.0 590.4 496.0 591.8 521.0 
GR 592.0 550.0 

,. 0.0 0.0 0.0 0.1 0.3 -' 5 0.06 332.0 0.05 385.0 0.06 424.0 0.05 491.0 0.06 
NH 905.0 

Section N [ 7400 J from 12/5/75 E431 Analysis o.o Xl 7400 38 403.0 427 .o 420.0 420.0 4ZO.O 0.0 0.0 
GR 592.0 0.0 591.8 11.0 590.5 23.0 591.3 35.0 591.1 50.0 
GR 591.6 61.0 591.8 93.0 591.8 117.0 591.8 155.0 591.8 186.0 
GR 590.6 223.0 590.6 252.0 591.0 279.0 589.5 307.0 587.8 332.0 
GR 586.5 361.0 586.5 385.0 587.4 403.0 585.7 411.0 585.0 411.0 

GR 585.0 424.0 585.7 424.0 586.8 427.0 586.8 458.0 587.8 491.0 
GR 589.5 518.0 590.2 551.0 591.2 577.0 591.3 595.0 590.5 610.0 

GR 591.8 630.0 591.3 665.0 591.6 699.0 591.3 737.0 591.6 769.0 

GR 591.6 803.0 591.8 850.0 592.0 905.0 

NH 5. 0.10 638.0 0.08 670.0 0.05 714.0 0.08 825.0 0.10 

NH 989.0 
Section downstream of O ( 8000] from 12/5/75 E431 Analysis 0.0 Al 8000 39 698.0 718.0 600.0 ,e.nn n ienn n n n n n 

ouu.u uuu.v v.v v.v 

GR 592.0 0.0 591.B 6.0 590.5 15.0 591.1 27.0 591.4 51.0 

GR 591.4 83.0 591.0 127 .o 591.0 162.0 591.0 197.0 590.7 243.0 

GR 590.6 288.0 589.7 313.0 589.9 345.0 590.4 3TT.O 590.3 407.0 

GR 590.3 440.0 590.3 482.0 590.6 522.0 590.3 561.0 588.5 606.0 

GR 586.5 638.0 586.0 670.0 585.8 685.0 586.5 698.0 586.0 702.0 

GR 585.0 702.0 585.0 714.0 586.0 714.0 586.8 718.0 586.6 749.0 

-



- lAUi97 11:30:01 PAGE 4 

GR 586.8 792.0 587.8 825.0 588.9 855.0 590.4 883.0 590.9 917.0 
GR 591.4 936.0 590.7 945.0 591.5 963.0 592.0 989.0 

QT 2. 520.0 520.0 
NH 4. 0.15 438.0 0.055 463.0 0.11 523.0 0.15 796.0 

Section O [ 8700] from 12/5/75 E4-31 ~n~1ys1s 
Xl 8700 29 438.0 463.0 700.0 700.0 700.0 0.0 0.0 0.0 
GR 593.0 0.0 592.7 34.0 592. 7 94.0 592.1 150.0 592.0 205.0 
GR 591.3 250.0 590.5 295.0 590.2 335.0 588.8 372.0 587.8 399.0 
GR 588.3 424.0 588.2 438.0 586.2 445.0 585.0 445.0 585.0 454.0 
GR 586.2 454.0 587.5 463.0 587 .5 492.0 588.6 523.0 589.2 549.0 
GR 590.2 572.0 590.9 603.0 591.6 621.0 591.0 633.0 591.8 651.0 
GR 592.2 683.0 592.1 713.0 592.7 739.0 593.0 796.0 

NH 2. 0.05 469.0 0.04 1057. 
Section P [ 9300] from 12/5/75 E431 Analysis 

X1 9300 40 469.0 496.0 600.0 600.0 600.0 0.0 0.0 0.0 
GR 593.0 0.0 592.4 18.0 592.2 54.0 591.3 93.0 591.3 136.0 
GR 590.8 180.0 590.7 2i2.0 589.6 22.7.0 ~an., -,.::c n cao .:: 312.0 :,o::,., LU.,I.\I ~:,.v 

GR 589.9 348.0 590.1 380.0 589.5 410.0 588.5 423.0 588.8 445.0 
GR 588.6 469.0 586.3 479.0 585.5 479.0 585.5 482.0 585.5 485.0 
GR 586.3 485.0 588.9 496.0 589.6 526.0 589.1 ' 549.0 588.3 567 .o 
GR 591.1 591.0 592.1 629.0 593.0 661.0 592. 7 ' 706.0 592.7 748.0 
GR 591.8 793.0 592. 7 832.0 592. 7 855.0 592,3 882.0 591. 7 924.0 
~o ca-, n =c n Ctl1 A 001 n 592.4 1021. 592.4 1047. 593.0 1057. = .J:tLo\l :t.J;.J.U .JJL."I' :,:1-1. .... 

NH 1. 0.04 1184. 
Section downstream of Q [ 9900) from 12/5/75 E431 Analysis 

600.0 0.0 • 9900 37 586.0 632.0 600.0 600.0 0.0 0.0 
594.0 0.0 593.7 43.0 593.4 87.0 593.0 138.0 592.4 172.0 
592.7 209.0 593.4 251.0 593.7 282.0 593.2 302.0 593.7 344.0 - 593.7 386.0 593.1 429.0 591.1 472.0 590.0 517.0 589.7 540.0 

GR 590.0 563.0 590.0 586.0 586.4 614.0 585.5 614.0 585.5 620.0 
GR 586.4 620.0 590.6 632.0 590.2 669.0 590.0 716.0 593.0 745.0 
GR 592.8 788.0 593.7 817.0 593.7 849.0 593.0 881.0 593.1 925.0 
GR 593.4 958.0 593.1 996.0 592.9 1026. 593.2 1059. 593.6 1093. 
GR 593.2 1130. 594.0 1184. 

-



!ALG97 

SECNO 
Q 
TIHE 
SLOPE 

•PROF 1 

11:30:01 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL !DC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
llTN 
CORAR 

IHLEQ = 3. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF THE 
GEOMETRIC HEAN FRICTION SLOPE. THAT IS 

HL = WLEN*(S*SLOPE) ... 5 

WHERE WLEN = DISCHARGE-WEIGHTED REACH LENGTH. S = FRICTION SLOPE AT CURRENT 
CROSS SECTION. SLOPE= FRICTION SLOPE AT PRECEDING CROSS SECTION. 

CCHV= .100 CEHV= .300 
1490 NH CARD USED 
*SECNO 4150.000 

3265 DIVIDED FLOW 

Section I [ 4150] from 1/16/76 E431 Analysis 
4150.000 5.13 583.23 .00 583.23 583.33 .10 

630.0 62.0 543.5 24.5 188.4 194.5 69.2 
.00 .33 2.79 .35 .150 .041 .150 

.001441 0. o. o. 0 0 0 

NH CARD USED 
,10 4600. 000 

3265 DIVIDED FLOW 

.00 
.o 

.000 
.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .29 

Section upstream of I [ 4600] from 1/16/76 E431 Analys1s 
4600.000 6.36 585.36 .00 .00 585.64 .28 2.26 

630.0 24.5 604.8 .8 23.6 138.7 .7 3.2 
.03 1.04 4.36 1.11 150 .108 .045 .000 

. 017427 450. 450. 450 . 3 0 0 .00 

1490 NH CARD USED 
*SECNO 5200.000 

OLOSS 
nlA 
ELHIN 
TOPWID 

.00 
.0 

578.10 
401.77 

.05 
2.5 

579.00 
79.85 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

582.40 
582.00 
297.91 
703.16 

584.20 
588.00 
136.15 
368.75 

PAGE 

-

-



- ZAIJ.97 11:30:01 PAGE 6 

SECNO DEPTH CIISEL CRIWS WSELK EG HY HL OLOSS L·BANK ELEV 
a QLOB QCH QROB ALOB ACH AROB VOL nlA R•BANK ELEV 
TIHE VLOB VCH VROB XHL XNCH XNR 1/Tlj ELIIIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 6.64 

Section J [ 5200 J from 1/16/76 E431 Analysis 
5200.000 5.74 587.24 .00 .00 587.25 .01 1.58 .03 583.20 

630.0 286.8 87.8 255.4 449.4 110.2 506.4 11.6 5.3 583.20 
.30 .64 .80 .50 .109 .102 .131 .000 581.50 137.54 

.000396 600. 600. 600. 4 0 0 .00 326.56 464.11 

1490 NH CARD USED 
"SECNO 5800.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .43 

Section K [ 5800 J from 1/16/76 E431 Analysis 
.56. 5800.000 4.78 587.78 .00 .00 587.82 .04 .01 585.40 

630.0 31.3 293.3 305.4 56.4 137.5 3n.9 22.9 9.2 584.70 
.42 .56 2.13 .81 .149 .079 .172 .000 583.00 106.43 

.002186 600. 600. 600. 4 0 0 .00 239.66 346.09 

- NH CARD USED 0 6150.000 

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.58 

Section L [ 6150 J from 1/16/76 E431 Analysis 
6150.000 5.25 588.25 .00 .00 588.30 .05 .48 .00 585.30 

630.0 98.9 349.8 181.3 282.1 157 .9 115.5 27.4 11.1 585.00 
.48 .35 2.22 1.57 .210 .050 .050 .000 583.00 62.92 

.000874 350. 350. 350. 1 0 0 .oo 241.02 303.93 

1490 NH CARD USED 
*SECNO 6400.000 

Section H [ 6400 J from 1/16/76 E431 Analysis 
6400.000 4.96 588.46 .00 .00 588.49 .03 .18 .00 585.30 

610.0 211.9 218.7 179.4 208.0 114.1 286.6 30.8 12.5 585.30 
.54 1.02 1.92 .63 .066 .050 .102 .000 583.50 185.94 

. 000597 250. 250 . 250. 2 0 0 .00 256.71 442.65 

-



lA!X!,97 ll:30:0l 

SECNO 
Q 
TIME 
SLOPE 

OEPTii 
QLOB 
VLOB 
XLOBl 

1490 NH CARO USED 
"SECNO 6800.000 

CI/SEL 
QCH 
VCH 
XLCH 

CRII/S 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
ICC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELIUN 
TOPWIO 

L-8ANK ELEV 
R•BANK ElEV 
SSTA 
ENDST 

3302 WARNING: CONVEYANCE CHANGE OIJTSIOE OF ACCEPTABLE RANGE. KRATIO = .70 

Section [ 6800 J 100' 001/NSTREAN OF BRIDGE CENTERLINE 
6800.000 4.80 588.BO .00 .00 588.83 

610.0 177.9 208.3 223.B lB0.7 99.5 
.61 .9B 2.09 l.07 .080 .062 

.001220 400. 400. 400. 2 0 

CCH'-J= .300 CEHV~ .500 
"SECNO 6893. 000 

.03 
210.l 

.080 
0 

Section [ 6893 J 001/NSTREAH FACE from 1/16/76 E43l Analysis 
6893.000 4.40 588.90 .00 .00 588.91 .02 

540.0 123.4 153.8 262.8 169.8 99.4 283.8 
.64 .73 l.55 .93 .080 .060 .080 

.000592 93. 93. 93. l O 0 

SPECIAL BRIDGE 

' ', VARIABlE ELCHU OR ELCHO ON SB CARO NOT SPECIFIED 
.<K XKOR COFQ ROLEN BWC BWP 

.00 1.59 3.00 .00 23.00 .00 

"SECNO 6908.000 

8AREA 
55.00 

.34 .00 
35.8 14.8 
.000 584.00 
.00 236.56 

.08 
36.9 ' 
.000 
.00 

.00 
15.3 

584.50 
250 .50 

586.20 
586.70 
228.68 
465.23 

585.50 
585.50 
128.83 
379.33 

SS ELCHU ELCHO 
.00 584.50 584.50 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABlE RANGE. KRATIO = 1.63 

PRESSURE ANO WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID 
AREA 

591.28 588.91 .00 214. 330. 55. 55. 

Section [ 6908 J UPSTREAM FACE from 1/16/76 E43l Analysis 
6908.000 5.28 589.78 .00 .00 589.78 

540.0 148.9 129.4 26l.7 286.9 120.0 
.65 .52 l.08 .63 .080 .060 

.000224 15. 15. 15. 0 0 

.Ol 
412.5 

.080 
4 

ELLC ELTRO WEIRLN 

586.90 588.80 317. 

.87 
37.2 
.000 
.00 

.00 
15.4 

584.50 
339.89 

585.50 
585.50 
84.86 

424. 75 

PAGE 7 -
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- lAtx,97 

SECNO 
a 
TIME 
SLOPE 

11:30:01 

DEPTH 
QLOB 
VLOB 
XLOBL 

1490 NH CARD USED 
"SECNO 6980.000 

CWSEL 
QCH 
VCH 
XLCH 

CR!WS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
!CONT 

Section upstream of bridge ( 6980 J from 12/5/75 E431 Analysis 
6980.000 5.30 589.80 .00 .00 589.80 .01 

540.0 141.1 142.3 256.5 328.3 151.6 427.7 
.68 .43 .94 .60 .126 .067 .090 

.000279 72. 72. 72. 0 0 0 

CCHV~ .100 CEHV= .300 
1490 NH CARD USED 
"SECNO 7400.000 

Section N ( 7400 J from 12/5/75 E431 Analysis 
7400.000 4.91 589.91 .00 .00 589.92 

540.o 228.8 113.1 198.o 247.3 101.5 
.80 .93 1.11 .90 .053 .055 

.000277 420. 420. 420. 0 0 

1490 NH CARD USED 
"SECNO 8000.000 

3265 DIVIDED FLOW 

.01 
219.6 

.051 
0 

- Section downstream of O [ 8000] from 12/5/75 E431 ~n•lys1• 
J0.000 5.06 590.06 .00 .00 590.06 .01 
540.0 238.7 89.1 212.1 359.4 90.7 404.4 
1.05 .66 .98 .52 .068 .055 .082 

.000201 600. 600. 600. 1 0 0 

1490 NH CARD USED 
"SECNO 8700.000 

HL 
VOL 
WTN 
CORAR 

.02 
38.6 
.ooo 
.00 

.12 
45.7 
.ooo· 
.00' 

.14 
55.5 
.000 
.00 

OLOSS 
TWA 
ELHIN 
TOPW!D 

.00 
16.0 

584.50 
288.32 

.00 
18.5 

585.00 
237.41 

.00 
22.6 

585.00 
362.59 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KAATIO = .36 

Section O [ 8700] from 12/5/75 E431 Analysis 
8700.000 5.41 590.41 .00 .00 590.45 

520.0 106.6 232.9 180.5 183.1 103.2 
1.19 .58 2.26 .84 .150 .060 

.001460 700. 700. 700. 2 0 

.04 
214.3 
.ll5 

0 

.38 .01 
66.4 27.7 
.000 585.00 
.00 274.64 

L-BANK ELEV 
R-SANK ELEV 
SSTA 
ENDST 

586.60 
586.40 
201. 73 
490.05 

587.40 
586.80 
299.51 
536.92 

586.50 
586.80 
302.86 
876.75 

....... ,.,., 
::XX,.LU 

587.50 
306.74 
581.38 

8 



2A~97 11:30:01 PAGE 9 -SECNO DEPT!i CWSEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R·BANK ELEV 
TIME VLOB VCH VR08 XNL XNCH XNR 1/Tli EL.HIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC JCONT CORAR TOPWID ENDST 

1490 NH CARD USED 
"SECNO 9300.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.21 

Section P [ 9300] from 12/5/75 E431 Analysis 
9300.000 5.34 590.84 .00 .00 590.85 .02 .40 .00 588.60 

520.0 238.1 149.9 132.0 355.4 101.5 147.8 74.0 32.5 588.90 
1.36 .67 1.48 .89 .050 .040 .040 .coo 585.50 176.80 

.000300 600. 600. 600. 2 0 0 .00 411. 94 588.74 

l90 NH CARD USED 
·SECNO 9900. 000 

3302 WARN ING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .60 . 
Section downstream of Q [ 9900] from 12/5/75 E431 Analysis 

9900.000 5.61 591.11 .00 .00 591.16 .05 .30 .01 590.00 
520.0 118.7 324.5 76.9 108.2 146.2 79.3 80.5 37.1 590.60 
1.45 1.10 2.22 .97 .040 .040 .040 .000 585.50 471.88 

.000824 600. 600. 600. 2 0 0 .00 254.80 726.68 

-

-



• 2AlXi97 11:30:01 PAGE 10 

Tl 
T3 [ FLOODWAY ANALYSIS] 

Jl [CHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

-10. 3. 0. 0. 0. 0. o. 0. 583.33 0. 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH ITRACE 

2. o. ·l. 0. o. o. 0. o. 0. 0. 

-

• 



2Al.li97 

SECNO 
o 
TINE 
SLOPE 

*PROF 2 

11:30:01 

DEPTll 
OLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

CRIWS 
OROB 
VROB 
XLOBR 

WSEU( 
ALOB 
XNL 
Ill!IAL 

EG 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
I/TN 
CORAR 

IHL.EO = J. TllEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF THE 
GEONETI!IC HEAN FRICTION SLOPE. TllAT IS 

HL = WLEN*(S"SLOPE)**.5 

WHERE WL.EN = DISCHARGE-WEIGIITTJl REACH LENGTH. S = FRICTION SLOPE AT CURRENT 
CROSS SECTION. SLOPE= FRICTION SLOPE AT PRECEDING CROSS SECTION. 

CCIN= .100 CEHV= . JOO 
1490 NH CARD USED 
*SECNO 4150.000 

OLOSS 
TllA 
ELHIN 
TOPWID 

L-BANK EL.EV 
R-BANK ELEV 
SSTA 
ENDST 

2800 NAT 01= 165.94 WSEL.K= 583.23 ENC 01= 165.94 WSEL= 583.33 RATIO= .0000 
NAT 01= 177. RATIOS LOB, CH, ROB= .1120 .8446 .0434 WSEL= 583.J~ 

J470 ENCROACHMENT STATIONS=- 395.0 637.7 TYPE= 4 TARGET= 
Section I [ 4150 J from 1/16/76 E431 Analysis 

4150.000 5.23 583.33 .00 583.23 583.44 .11 
630.0 54.8 566.4 8.8 148.9 200.9 20.9 

.00 .37 2.82 .42 .150 .042 .150 
.001441 0. o. 0. 0 0 0 

, NH CARD USED 
"SECNO 4600.000 

.061 

.oo .00 
.o .0 

.000 578.10 
.00 242.61 

582.40 
582.00 
395.04 
637.65 

2800 NAT 01= 47.72 WSEL.K= 585.36 ENC 01= 47.72 WSEL= 585.46 RATIO= .0000 
NAT 01= 50. RATIOS LOB. CH. ROB= .0463 .9509 .0028 WSEL= 585.46 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .29 

3470 ENCROACHHENT STATIONS=- 174.3 363.4 "TYPE= 4 TARGET= .042 
Section upstream of I [ 4600] from 1/16/76 E431 Analysis 

4600.000 6.46 585.46 .00 585.36 585.76 .JO 2.26 .06 
630.0 3.8 626.2 .0 3.2 142.0 .0 2.7 1.4 

.OJ 1.17 4.41 .04 .150 .109 .045 .000 579.00 
.017497 450. 450. 450. J O 0 .00 37 .10 

584.20 
588.00 
174.34 
363.41 

PAGE 11 -

-
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- 2AUG97 11:30:01 

SECNO DEPlli 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

1490 NH CARO USED 
"SECNO 5200.000 

CWSEL CRIWS W!BJ< 
QCH QROB AUii 
VCH VROB XNL 
XLCH XLOBR IllllAL 

EG HV HL CLOSS L-BANK ELEV 
ACH AROB VOL TllA R-BANK ELEV 
XNCH XNR I/Ill ELMIN SSTA 
!DC !CONT CORAR TOPWID ENDST 

2800 NAT Ql= 316.69 WSELK= 587.24 Eflt Ql= 316.69 WSEL= 587.34 RATIO= .0000 
NAT Ql= 331. RATIOS LOB. CH. ROB= .45!ill .1378 .4072 WSEL= 587.34 

3302 WARNING: CONVEYANCE CHANGE OlfTSIDE OF ACttl'TABLE RANGE, KRATIO = 6.68 

3470 ENCROACHMENT STATION5"' 166.7 424.'11 TYPE= 
Section J [ 5200] from 1/16/76 E431 Anlllysis 

5200.000 5.85 587.35 .00 587.24 587.36 
630.0 285.9 90.5 253.6 431.8 112.6 

.29 .68 .80 .54 .108 .102 
.000392 600. 600. 600. 4 0 

1490 NH CARD USED 
"SECNO 5800.000 

4 TARGET= 

.01 
471.3 

.130 
0 

2800 NAT Ql= 134.73 WSELK= 587.78 ENC Ql= 134.73 WSEL= 
NAT Ql= 142. RATIOS LOB. CH. ROB= .0531 .4596 .4873 WSEL= 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 

- ENCROACHMENT STATION5"' 153.7 311.0 TYPE= 
Section K [ 5800] from 1/16/76 E431 Analysis 

5800.000 4.88 587.88 .00 587.78 587.92 
630.0 19.0 3D4.9 306.1 23.9 141.1 

.40 .80 2.16 .87 .130 .079 
.002182 600. 600. 600. 2 0 

1490 NH CARO USED 
"SECNO 6150.000 

4 TARGET= 

.04 
349.8 

.170 
0 

.042 

1.57 .03 
10.6 3.5 
.000 581.50 
.00 258.14 

587.88 RATIO= 
587 ,88 

.42 

.050 

.55 .01 
21.0 6.3 
.000 583.00 
.00 157.31 

583.20 
583.20 
166.73 
424.87 

.0000 

585.40 
584.70 
153.66 
310.96 

2800 NAT Ql= 213.09 WSELK= 588.25 ENC Ql= 213.09 WSEL= 588.35 RATIO= .0000 
NAT Ql= 226. RATIOS LOB. CH. ROB= .1606 .5462 .2932 WSEL= 588.35 

3302 WARNING: CONVEYANCE CHANGE OlfTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.58 

3470 ENCROACHMENT STATION5"' 129.5 284.8 TYPE= 
Section L [ 6150] from 1/16/76 E431 Analysis 

6150.000 5.35 588.35 00 588.25 588.41 
630.0 88.4 365.5 176.1 216.8 161.9 

.45 .41 2.26 1.74 .203 .050 
.000877 350. 350. 350. 2 0 

4 TARGET= 

.06 
101.5 

.050 
0 

.056 

.48 .01 
25.0 7.6 
.000 583.00 
.00 155.27 

585.30 
585.00 
129.53 
284.80 

PAGE 12 



2AUG97 11:30:01 

SECNO OEPTH 
0 OLOB 
TIME VLOB 
SLOPE XLOBL 

1490 NH CARD USED 
"SECNO 6400.000 

CIISEL 
OCH 
VCH 
XLCH 

CRIWS 
OROB 
VROB 
XLOBR 

WSELK EG HV 
ALOB ACH AROB 
XNL XNCH XNR 
!TRIAL !DC !CONT 

2800 NAT 01= 249.60 WSELK= 588.46 ENC 01= 249.60 WSEL= 
NAT Ql= 263. RATIOS LOB. CH. ROB= .3501 .3514 .2985 WSEL= 

3470 ENCROACHMENT STATIONS= 228.2 405.5 TYPE= 
Section H [ 6400 J from 1/16/76 E431 Analysis 

6400.000 5.06 588.56 .00 588.46 588.60 
610.0 209.9 225.0 175.1 171.8 116.5 

.50 1.22 1.93 .68 .061 .050 
.000590 250. 250. 250. 2 0 

·.90 NH CARD USED 
!::CNO 6800. 000 

4 TARGET= 

.03 
255.8 

.100 
0 

2800 NAT 01= 174.61 WSELK= 588.80 ENC Ql= 174.61 WSEL= 
NAT 01= 186. RATIOS LOB. CH. ROB= .2966 .3336 .3697 WSEL= 

3302 WARNING: CON'/EYANCE C~ OUTSIDE OF ACCEPTABLE R.A.~GE. KRATIO = 

3470 ENCROACHMENT STATIONS= 275.6 425.5 TYPE= 4 TARGET= 
Section [ 6800] 100" DOWNSTREAM OF BRIDGE CENTERLINE 

6800.000 4.90 588.90 .00 588.80 588.94 .04 
610.0 173.2 216.5 220.4 148.3 101.9 178.0 

.58 1.17 2.12 1.24 .080 .062 .080 
.001217 400. 400. 400. 0 0 0 

CCHV= .JOO CEHV= .500 
~t~NU b!S~J.UUU 

HL OLOSS 
VOL TVA 
I/TN EL.HIN 
CORAR TOPWID 

588.56 RATIO= 
588.56 

.052 

.18 .00 
2B.O B.5 
.000 583.50 
.00 177.33 

588.90 RATIO= 
588.9b 

7ft . ,u 

.061 

.34 .00 
32.4 10.1 
.000 584.00 
.00 149.87 

L-BANK ELEV 
R·BANK ELEV 
SSTA 
ENDST 

.0000 

585.30 
585.30 
228.16 
405.49 

.0000 

586.20 
586.70 
275.60 
425.47 

2800 NAT Ql= 222.00 WSELK= 588.90 ENC Ql= 222.00 WSEL= 589.00 RATIO= .0000 
NAT Ql= 236. RATIOS LOB. CH. ROB= .2346 .2790 .4863 WSEL= 589.00 

3470 ENCROACHMENT STATIONS= 182.9 343.1 TYPE= 4 TARGET= .060 
Section [ 6893 J DOWNSTREAM FACE from 1/16/76 E431 Analysis 

6893.000 4.50 589.00 .oo 588.90 589.02 .02 .08 .01 
540.0 116.6 159.1 264.4 138.4 102.0 270.7 33.5 10.4 

.60 .84 1.56 .98 .080 .060 .080 .ODO 584.50 
.000581 93. 93. 93. 2 0 0 .OD 160.14 

585.50 
585.50 
182.94 
343.08 

PAGE 13 -
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- _ZAir,97 11:30:01 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
a QLOB OCH QROB ALOB ACH AROB VOL TVA R-BANK ELEV 
TINE VLOB VCH VROB XNL XNCH XNR I/TN EIJHN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

5070. VARIABLE ELCHU OR ELCHO ON SB CARD NOT SPECIFIED 
SB XK XKOR COFQ ROLEN BWC BWP BAREA 

55.00 
SS ELCHU ELCHO 

.00 1.59 3.00 .00 23.00 .00 .OD 584.50 584.50 

"5ECNO 6908.000 
2800 NAT Ql= 361.14 WSELK= 589.78 ENC Ql= 361.14 WSEL= 589.88 RATIO= .0000 
NAT Ql= 378. RATIOS LOB. CH. ROB= .2800 .2357 .4843 WSEL= 589.88 
WATER EL=CHANGE FROM NATURAL PROFILES BRIDGE 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.62 

3470 ENCROACHMENT STATIONS= 142.2 357.0 TYPE= 4 TARGET= 
Section ( 6908 l UPSTREAM FACE from 1/16176 E431 Analysis 

6908.000 5.38 589.88 .00 589.78 589.89 
540.0 145.7 133.2 261.1 256.1 122.3 

.61 .57 1.09 .69 .080 .060 
.000223 15. 15. 15. O 0 

.01 
377.9 

.080 
4 

Al NH CARD USED -NO 6980.000 ,o NAT Ql= 323.01 WSELK= 589.80 ENC Ql= 323.01 WSEL= 
NAT 01= 337. RATIOS LOB. CH. ROB= .2621 .2611 .4768 WSEL= 

3470 ENCROACHMENT STATIONS= 231.2 467 .1 TYPE= 4 TARGET= 
Section upstream of bridge [ 6980] from 12/5/75 E431 Analysis 

6980.000 5.40 589.90 .00 589.80 589.91 .01 
540.0 135.8 147,0 257.2 292.4 154.8 412.7 

.64 .46 .95 .62 .124 .067 .090 
.000279 72. 72. 72. O O 0 

CCHV= .100 CEHV= .300 
1490 NH CARD USED 
"5ECNO 7400.000 

.J)45 

.01 .00 
33.7 10.4 
.000 584.50 
.00 214. 78 

589.90 RATIO= 
589.90 

.042 

.02 .DO 
35.0 10.8 
.DOD 584.50 
.00 235.84 

585.50 
585.50 
142.25 
357.03 

.0000 

586.60 
586.40 
231.21 
467.05 

2800 NAT Ql= 324.63 WSELK= 589.91 ENC Ql= 324.63 WSEL= 590.01 RATIO= .0000 
NAT 01= 345. RATIOS LOB. CH. ROB= .4248 .2054 .3698 WSEL= 590.01 

3470 ENCROACHHENT STATIONS= 331.5 493.0 TYPE= 
Section N [ 7400] from 1V5/75 E431 Analysis 

7400.000 5.01 590.01 .00 589.91 590.03 
540.0 227.0 118.1 195.0 223.4 104.1 

.75 1.02 1.13 1.01 .052 .055 
.000277 420. 420. 420. 0 0 

4 TARGET= 

.02 
193.3 
.050 

0 

.059 

.12 .00 
41.7 12.7 
.ODO 585.00 

.OD 161.46 

587.40 
586.80 
331.54 
493.00 

PAGE 14 



.2AIJG97 11:30:01 

SECNO DEPTH 
Q QLOB 
TINE VLOB 
SLOPE XLOBL 

1490 NH CARD USED 
"SECNO 8000.000 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS WSELK 
QROB ALOB 
VROB XNL 
XLOBR !TRIAL 

EG HV HL OLOSS L-BANK ELEV 
ACH AROB VOL TllA R-BANK ELIV 
XNCH XNR WTN EL.HIN SSTA 
JDC !CONT CORAR TOPWID ENDST 

2800 NAT Q!= 380.67 WSELK= 590.06 ENC QI= 380.67 WSEL= 590.16 RATIO= .0000 
NAT QI= 399. RATIOS LOB, CH, ROB= .4422 .1628 .3950 WSEL= 590.16 

3470 ENCROACHMENT STATIONS= 611.8 834.2 TYPE= 4 TARGET= 
Section downstream of O [ 8000 J from 12/5/75 E431 Analysis 

8000.000 5.16 590.16 .00 590.06 590.17 .01 
540.0 237.6 92.0 210.4 315.2 92.5 370.2 

.98 .75 .99 .57 .067 .055 .081 
.000201 600. 600. 600. 1 0 0 

1490 NH CARD USED 
•SECNO 8700.000 
2800 NAT QI= 136.08 WSELK= 590.41 ENC QI= 136.08 WSEL= 
NAT QI= 145. RATIOS LOB, CH, ROS,. .2110 .4377 .3513 WSEL= 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 

3470 ENCROACHMENT STATIONS= 371.8 536.2 TYPE= 
Section O [ 8700] from 12/5/75 E431 Analysis 

8700.000 5.52 590.52 .00 590.41 590.56 
520.0 101.4 241.2 lTT.4 153.5 105.8 
1.11 .66 2.28 .95 .150 .061 

.001450 700. 700. 700. 2 0 

1490 NH CARO USED 
"SECNO 9300. 000 

4 TARGET= 

.04 
187.1 

.113 
0 

.045 

.14 .00 
50.6 15.4 
.000 585.00 
.00 222.43 

590.5~ RATIO= 
590.5 

.36 

.059 

.38 .01 
60.4 18.5 
.000 585.00 
.00 164.38 

586.50 
586.80 
611.82 
834.25 

.0000 

588.20 
587.50 
371.80 
536.18 

2800 NAT Ql= 300.28 WSEL.K= 590.84 ENC Ql= 300.28 WSEL= 590.94 RATIO= .0000 
NAT Ql= 328. RATIOS LOB. CH, ROS,, .4689 .2756 .2555 WSEL= 590.94 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.21 

3470 ENCROACHMENT STATIONS= 245.! 567.8 TYPE= 
Section P [ 9300] from 12/5/75 E43! Analysis 

9300.000 5.44 590.94 .00 590.84 590.96 
520.0 24!.3 155.9 122.8 340.9 104.2 
1.27 .71 1.50 .95 .050 .040 

. 000297 600. 600. 600 . 2 0 

4 TARGET= 

.02 
129.5 

.040 
0 

.085 

.39 .00 
67.5 21.8 
.000 585.50 
.00 322.72 

588.60 
588.90 
245.10 
567 .81 

PAGE 15 -
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-2ALG97 11:30:01 

SECNO DEPlll 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

1490 NH CARD USED 
"SECNO 9900.000 

CWSEL CRIIIS 
OCH QROB 
VCH VROB 
XLCH XLOBR 

WSELK EG HV 
ALOB ACH AROB 
XNL XNCH XNR 
!TRIAL !OC !CONT 

2800 NAT Ql= 181.12 WSELK= 591.11 ENC Ql= 181.12 WSEL= 
NAT Ql= 200. RATIOS LOB, CH. ROB= .2427 .5961 .1612 WSEL= 

3302 WARNING: CONVEYANCE CHANGE Ol/TS!DE OF ACCEPTABLE RANGE. KRATIO = 

3470 ENCROACHMENT STATIONS= 518.1 701.2 TYPE= 4 TARGET= 
• Section downstream of Q [ 9900 J from 12/5/75 E431 Analysis 
9900.000 5.71 591.21 .00 591.11 591.27 .06 

520.0 112.2 342.4 65.4 88.7 150.9 64.4 
1.36 1.26 2.27 1.02 .040 .040 .040 

.000828 600. 600. 600. 2 0 0 

PAGE 16 

HL CLOSS L-BANK ELEV 
VOL Tl/A R-BANK ELEV 
WTN EUUN SSTA 
CORAR TOPW!D ENDST 

591.21 RATIQ= .0000 
591.21 

.60 

.094 

.30 .01 590.00 
73.5 25.3 590.60 
.000 585.50 518.10 
.00 183.07 701.17 



.2AUG97 11:30:01 PAGE 17 -
.'.l 
.,g nus RUN EXECUTED 22AUG97 11:30:02 

·········••nnAAAAAAAAAAAAAAAAAAAAAAAA 

HEC-2 WATER SURFACE PROFILES ·= .. 
Version 4.6.2: Hoy 1991 

••••••••••••••••••••••••••••••••••••• 
H· 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMl!IER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

:~ 
[ 100 - Year Event J 

SUMIIAAY PRINTOUT TABLE 110 -;-t 

" 
SECNO CWSEL DIFKWS EG TDRVID QLOB QCH QROB PERENC STENCL STCHL SlCHR STENCR 

4150.000 583.23 .00 583.33 401.77 61.98 543.52 24.49 .OD .00 557.00 621.00 .OD 
4150.000 583.33 .10 583.44 24Z.61 54.81 566.44 8.7~ .06 395.04 557.00 621.00 637.65 

* 4600.000 585.36 .00 585.64 79.85 24.46 604.77 .77 .00 .DO 177.00 216.00 .00 
* ,.,,,.,. """ rn~ .. "" .10 585.76 - '" 3.79 ll!tlll! "'" M "' 1 -rA 'IA ,-,-, nn .,,~ nn 353.41 "tOUU.UUU :X,:J.'tO JI .J.U D.c;IJ.£U ,uu .u~ J./"t,J"t .LI I ,UU ~u,uv 

* 5200.000 587.24 .00 587 .25 32&.56 286.7B 87.80 255.42 .00 .00 273.00 295.00 .00 
* 5200.000 587 .35 .11 587 .36 258.14 285.86 90.50 253.65 .04 166.73 273.00 295.00 424.87 

* 5800.000 587. 78 .00 587.82 239.66 31.30 293.32 305.38 .00 .00 165.00 200.00 .00 
5800.000 587 .88 .11 587.92 157 .31 19.00 304.94 306.06 .05 153.66 165.00 200.00 

31-
* 6150.000 588.25 .00 588.30 241.02 98.88 349.82 181.30 .00 .00 213.00 249.00 
* 6150.000 588.35 .10 588.41 155.27 88.42 365.48 176.10 .06 129.53 213.00 249.00 284.81 

6400.000 588.46 .00 588.49 256.71 211.90 218.65 179.45 .00 .00 286.00 309.00 .00 
6400.000 588.56 .iO 588.60 i77.33 209.88 225.04 li5.08 .05 2''"8.16 266.00 ')ftft "" AftC An .JU~.uu "KI..J. -,.::, 

* 6800.000 588.80 .00 588.83 236.56 177.87 208.33 223.80 .00 .00 336.00 360.00 .DO 
• 6800.000 588.90 .10 588.94 149.87 173.16 216.46 220.38 .06 275.60 336.00 360.00 425.47 

6893 .000 588.90 .00 588.91 250.50 123.38 153.81 262.80 .00 .DO 236.00 259.00 .00 
6893.000 589.00 .10 589.02 160.14 116.58 159.06 264.36 .06 182.94 236.00 259.00 343.08 

• 6908.000 589.78 .DO 589.78 339.89 148. 91 129.44 261.65 .OD .DO 236.00 259.00 .OD 
• 6908.000 589.88 .10 589.89 214.78 145.68 133.20 261.12 .05 142.25 236.00 259.00 357.03 

6980.000 589.80 .00 589.80 288.32 141.14 142.32 256.54 .00 .OD 312.00 347 .OD .00 
6980.000 589.90 .11 589.91 235.84 135.78 147.04 257.18 .04 231.21 312.00 347 .00 467.05 

7400.000 589.91 .00 589.92 237.41 228.83 113.15 198.02 .00 .00 403.00 427.00 .00 
7400.000 590.01 .10 590 .03 161.46 226.95 118.08 194.97 .06 331.54 403.00 427.00 493.00 
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SECN0 CWSEL DIFKWS EG T0PWID QL0B QCH QR0B PERENC STENCL STCHL STCHR STENCR 

8000.000 590.06 .00 590.06 362.59 238.74 89.15 212.11 .00 .00 698.00 718.00 .00 
8000.000 590.16 .11 590.17 222.43 237.59 92.04 210.37 .04 611.82 698.00 718.00 834.25 

• 8700.000 590.41 .00 590.45 274.64 106.57 232.90 180.53 .00 .00 438.00 463.00 .00 
• 8700.000 590.52 .10 590.56 164.38 101.38 241.24 177.37 .06 371.80 438.00 463.00 536.18 

• 9300.000 590.84 .00 590.85 411.94 238.11 149.92 131. 97 .00 .00 469.00 496.00 .00 
• 9300.000 590.94 .10 590.96 322.72 241.33 155.90 122.78 .09 245.10 469.00 496.00 567.82 

• 9900.000 591.11 .00 591.16 254.80 118.66 324.48 76.86 .00 .00 586.00 632.00 .00 
• 9900.000 591.21 .10 591.27 183.07 112.18 342.40 65.41 .09 518.10 586.00 632.00 701.17 

• 

• 
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SUMHARY OF ERRORS AND SPECIAL NOTES 

WARN I NG SECNO= 4600.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
UADII T 11r.: C.C'f'Un,,, A.:nn nnn DDnC'TI C'- 0 CONVEYA.~CE CP.Ai~GE OUTSIDE ACCEPTABLE RANGE .,,,..., .. nu ..,._..,nu- "TVVVoUUV rl'\1,1r 1L&;;.- ' 
WARNING SECNO= 5200.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARNING SECNO- 5200.000 PROFILE= 2 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 

WARNING SECNO= 5800.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARNING SECNO- 5800.000 PROFILE= 2 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 

WARNING SECNO= 6150.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARNING SECNO= 6150.000 PROFILE= 2 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 

WARNING SECNO= 6800.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARN I NG SECNO= 6800.000 PROFILE= 2 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 

WARNING SECNO= 6908.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARN ING SECNO= 6908.000 PROFILE= 2 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RAN~E 

WARNING SECNO= 8700.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARNING SECNO- 8700.000 PROFILE= 2 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 

WARNING SECNO- 9300.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARNING SECNO- 9300.000 PROFILE= 2 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 

WARNING SECNO- 9900.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
IING 5ECNO= 9900.000 PROFILE= 2 CONVEYANCE CHANGE UUl51Ut A~~t~IAHLI: KAHi& 

-
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FLOOOWAY DATA. [ 100 • Year Event] 
PROFILE NO. 2 

FLOODWAY ••••••• WATER SURFACE ELEVATION 
STATION WIDTH SECTION i1EAN WITH Wfftiilff Ul~FEKr.NLt 

AREA VELOCITY FLOOOWAY FLOODWAY 

4150.000 243. 371. 1.7 583.3 583.2 .l 
4600.000 189. 145. 4.3 585.5 585.4 .l 
5200.000 258. i005. .6 rn"'I' ., CQ"f-, , 

;xJ/ • .J ..KJI • "- .. 
5800.000 157. 515. l.2 587.9 587.8 .l 
6150.000 155. 480. l.3 588.4 588.3 .l 
6400.000 177. 544. l.l 588.6 588.5 .l 
6800.000 150. 428. 1.4 588.9 588.8 .l 
6893 .000 160. 511. l.l 589,0 588.9 .l 
6908.000 215. 756. .7 589.9 589.8 .l 
6980.000 236. 860. .6 589,9 589.8 .1 
7400,000 161. 521. 1.0 590.0 589.9 .1 
BODO.ODO 222. 778. .7 590.2 590.l .l 
8700.000 164. 446. 1.2 590.5 590.4 .1 
9300.000 323. 575. .9 590.9 590.8 .l 
9900.000 183. 304. 1.7 591.2 591.l .1 

-

• 
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THIS RUN EXECl/TED 22AIJ.97 11:38:41 

AAkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkA 

HEC·2 WATER SURFACE PROFILES 

Version 4.6.2; Hay 1991 

··································•·* 

Tl [ 100 · YEAR EVENT] AfW JOB NO. 125·620 (EFISHFW.DAT) 
T2 SASS ROAD BRIDGE · Existina FLOODWAY Model 
T.l Fish Cr. · PRE PROJECT-FLOODWAY -

Jl !CHECK INQ NINV !DIR STRT METRIC HVJNS Q WSEL FQ 

0.0 2.0 0,0 0.0 0 0,0 0.0 700.0 586.06 

J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH !TRACE 

1.0 0.0 ·1.0 0.0 0.0 0.0 0.0 0 0.0 0 
~ 

,. \IADTACII C' rnnc-c- rnci C'IIIAIADV OOTUTnllT ,, l"l"VU.l"\ULI;;. 1,,VUL...;1 rvl\ JVnl"lMf\l rl\ll11VUI 

110 200 

ET 2 0 1.4 
NC 0.1 0.1 0.04 0.1 0.3 

Section K [ 5800] 
5800 16 173.0 203.0 600.0 600.0 600.0 0 0 0 

' 590.0 0.0 588.8 33.0 588.6 63.0 588.1 94.0 587.4 121.0 
GR 586.4 150.0 585.4 165.0 584.09 173.0 578.52 183.5 578.52 192.5 
GR 584.27 203.0 584.6 240.0 584.5 274.0 585.4 309,0 587.9 348.0 
GR 590,0 362.0 

100' DOWNSTREAM OF 66" Culvert 
Xl 5864 27 180.81 211.0 64.0 64,0 64.0 D 0 D 

GR 590,0 0,0 589.02 32.1 588,93 34.48 588.48 59,99 588.42 65.84 
GR 588.0 87.87 587 .8 98.25 587 .45 111.53 587 .13 126.46 586.75 140.25 
GR 586.25 156. 77 585.62 168.13 585.33 172.45 584.15 180.81 578 .62 191.69 
GR 578.62 200.69 584.2 211.0 584.44 215.98 584.81 246.36 584.82 255.83 
GR 585.14 278.86 585.3 283.24 586.13 312.3 586.26 314.38 587.84 341. 78 
GR 588.28 349.57 590.0 362.95 

NC 0.1 0.1 0.04 0.3 0.5 
ET 2 0 1.40 

DOWNSTREAM FACE 66" Culvert 
X1 5964 33 204.36 209.84 100.0 100.0 100.0 0 0 0 
X3 10 584.31 584.31 
GR 590.0 0,0 589.21 34.07 589,1 36.59 588.25 63,66 588.15 69.87 

GR 587.63 93.24 587 .38 104.26 587.0 118.35 586.75 134.2 586.47 148.83 
GR 586.04 166.36 585.72 175.23 578.77 202.60 578.77 204.36 578.77 204.56 
GR 578.77 205.16 578.77 206.05 578. 77 207.10 578.77 208.15 578. 77 209.04 
GR 578.77 209.64 578.77 209.84 578.77 211.60 584.78 235.23 585.1 255.37 
GR 585.18 264.22 586.04 285.73 586.27 289.83 587 .16 316.98 587.27 318.92 
GR 588.49 344.52 588.81 351.8 590.0 364.3 

-
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SC 1.024 0.8 3.0 0 5.5 0 26. 2.3 578.81 578.77 
UPSTREAM FACE 66" Culvert 

Xl 5990 33 207.16 212.64 26.0 26.0 26.0 0 0 0 
X2 2 584.31 585.31 
XJ 10 585.31 585.31 
BT ·16 178.00 585.66 585.66 205.40 585.31 578.81 207.16 585.31 578.81 
BT 207.36 585.31 578.81 207.96 585.31 578.81 208.85 585.31 578.81 
BT 209.90 585.31 578.81 210.95 585.31 578.81 211.84 585.31 578.81 
BT 212.44 585.31 578.81 212.64 585.31 578.81 214.40 585.Jl 578.81 
BT 238.00 585.31 584.84 257.62 585.31 585.17 266.32 585.31 585.27 
BT 287.45 586.26 586.26 
GR 590.0 0.0 C:DO ?l: 11A c:,: .c:.aa 1A 'll'J 1., CDD? i::.A .C:.7 caa na 7n DD 

J<JJ,"-U ,rT,VU ,#,J;J • ... "T VI ,.I."- --· ~,JI Jf.lU,VU ,u.uu 

GR 587 .54 94.59 587 .28 105. 76 586.89 120.06 586.66 136.13 586.4 150.98 
GR 585.98 168. 76 585.66 178.00 578.81 205.40 578.81 207.16 578.81 207 .36 
GR 578.81 207.96 578.81 208.85 578.81 209.90 578.81 210.95 578.81 211.84 
GR 578.81 212.44 578.81 212.64 578.81 214.40 584.84 238.00 585.17 257.62 
GR 585.27 266.32 586.26 287.45 586.51 291.47 587.42 318.15 587.52 320.05 
GR 588.66 345.2 588.94 352.36 590.0 364.64 

ET 2 0 1.4 
JO' UPSTREAM OF 66" Culvert 

Xl 6020 27 200.17 230.83 30.0 30.0 30.0 ' 0 0 0 
GR 590.0 0.0 589.36 35.54 589.23 38.18 588.08 66.41 587.95 72.89 
GR 587.36 97.28 587.07 108.76 586.66 123.47 586.47 140.0 586.25 155.27 
GR 585.87 173.55 585.49 186.14 585.18 190.91 584.J 200.17 578.88 212.0 
GR 578.88 221 584.01 230.83 584.77 235.24 585.32 262.12 585.45 270.51 
GR 586,71 290.89 586.99 294.77 587.93 320.48 588.03 322.32 588.98 346.57 
GR 589.21 353.47 590.0 365.31 

- 0.1 0.1 0.04 0.1 0.3 
5ect;on L [ 6150 J 

Xl 6150 17 214.0 245.0 350,0 350.0 350.0 0.0 0,0 0 
GR 590.0 0.0 589.6 38.0 587.8 71.0 586.9 104.0 586.1 132.0 
GR 585.9 166.0 585.4 199.0 584.41 214.0 579.07 226.5 579.07 235.5 
GR 583.87 245.0 585.0 249.0 585.9 281.0 588.2 303.0 589.3 328.0 
GR 589.8 350.0 590.0 367.0 

Section M [ 6400 J 
Xl 6400 25 277.0 324.0 250.0 250.0 250.0 0.0 0.0 0 
GR 591.0 0.0 590.0 29.0 590.1 45.0 589.5 73.0 588.9 113.0 
GR 588.8 143.0 588.8 174.0 588.0 202.0 585.9 229.0 585.5 250.0 
GR 585.6 277.0 584.0 282.5 579.15 293.0 579.15 302.0 584.0 312.5 
GR 586.1 324.0 585.7 350.0 585.9 378.0 586.5 410.0 588.6 445.0 
GR 589.4 471.0 589.6 501.0 590.0 535.0 590.4 569.0 591.0 604.0 

NH 3 0.08 336.0 0.06 354.0 0.08 600.0 
Section [ 6800 J 100' OOWNSTREAH OF BRIDGE CENTERLINE 

Xl 6800 11 336.0 360.0 400.0 400.0 400.0 0.0 0.0 0 
GR 591.5 100.0 589.8 200.0 586.3 300.0 586.2 336.0 584.3 340.0 
GR 584.3 343.0 <OA n 354.0 586.7 360.0 585.6 400.0 590.5 500.0 =•v 

GR 591.4 600.0 

-
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NC 0.08 0.08 0.06 0.3 0.5 
ET 2 0 1.40 

Section [ 6893] DOWNSTREAM FACE from 1/16/76 E431 Analysis 
Xl 6893 28 236.0 259.0 93.0 93.0 93.0 0.0 0.0 0 
X3 0 0.0 0.0 0.0 0.0 0.0 0.0 588.4 588.4 
CD i:;:01 n n n con o " n cnn n <' n con, 7C n 589.3 1nn n - .J~•·" ,., .J~\I.;, -1.L.\I J;,v.;, u-1..u J;,v • .1. , J, \I -1,vv.v 

GR 589.l 126.0 587.9 142.0 588.8 152.0 587.5 165.0 588.6 173.0 
GR 586.7 188.0 586.1 206.0 586.8 219.0 585.5 235.99 585.5 236.0 
GR 584.5 236.0 584.5 256.0 585.5 259.0 585.5 259.01 585.8 271.0 
GR 585.7 297.0 585.7 326.0 586.4 343.0 588.6 357.0 589.0 388.0 
GR 589.6 414.0 590.2 449.0 591.0 489.0 

SB 0.0 1.59 3.0 0.0 23.0 0.0 55.0 0.0 
Section [ 6908 ] UPSTREAM FACE from 1/16/76 E431 Analysis 

Xl 6908 0.0 0.0 0.0 15.0 15.0 15.0 0.0 0.0 0.0 
X2 0.0 0.0 1 586.9 588.8 0.0 0 0.0 0.0 
X3 0 0.0 0.0 0.0 0.0 0.0 0.0 589.4 588.8 
BT -26 0.0 591.0 591.0 31.0 591.0 590.9 61.0 590.9 590.9 
BT 75.0 590.3 590.l 100.0 589.7 589.3 126.0 589.4 589.1 
BT 142.0 589.5 587.9 152.0 589.6 588.8 165.0 589.6 587.5 
BT 173.0 589.6 588.6 188.0 589.7 586.7,, 206.0 589.7 586.1 
BT 219.0 589.7 586.B 235.99 589.7 585.5 236.0 589.7 586.9 
BT 259.0 589.5 586.9 259.01 589.5 585.5 271.0 589.5 585.8 
BT 297.0 589.5 585.7 326.0 589.5 585.7 343.0 589.1 586.4 
BT 357.0 588.8 588.6 388.0 589.0 589.0 414.0 589.8 589.6 
BT 449.0 590.2 590.2 489.0 591.0 591.0 

NH 4 0.15 249.0 0.12 312.0 0.06 347.0 0.09 550.0 
ET 2 0 1.4 

Section upstream of bridge [ 6980] from 12/5/75 E431 Analysis -. 6980 26 312.0 347.0 72.0 72.0 72.0 0.0 0.0 0.0 
X3 584.5 
GR 592.0 0.0 591.7 28.0 591.7 50.0 591.6 75.0 591.6 87.0 
GR 590.9 117.0 590.4 163.0 589.9 201.0 588.6 211.0 586.1 249.0 
GR 586.2 274.0 586.0 298.0 586.6 312.0 585.6 323.0 584.0 323.0 
GR 584.0 JJ6.0 585.6 336.0 586.4 347.0 586.4 378.0 586.5 407.0 
GR 586.2 431.0 586.2 447.0 587.9 471.0 590.4 496.0 591.8 521.0 
GR 592.0 550.0 

NC 0.0 0.0 0.0 0.1 0.3 
NH 5 0.06 332.0 0.05 385.0 0.06 424.0 0.05 491.0 0.06 
NH 905.0 

Section N [ 7400] from 12/5/75 E431 Analysis 0.0 Xl 7400 38 403.0 427.0 420.0 420.0 420.0 0.0 0.0 
GR 592.0 0.0 591.8 11.0 590.5 23.0 591.3 35.0 591.1 50.0 
GR 591.6 61.0 591.8 93.0 591.8 117.0 591.8 155.0 591.8 186.0 
GR 590.6 223.0 590.6 252.0 591.0 279.0 589.5 307 .0 587 .8 332.0 
GR 586.5 361.0 586.5 385.0 587.4 403.0 585.7 411.0 585.0 411.0 
GR 585.0 424.0 585.7 424.0 586.8 427.0 586.8 458.0 587.8 491.0 
GR 589.5 518.0 590.2 551.0 591.2 577.0 591.3 595.0 590.5 610.0 

GR 591.8 630.0 591.3 665.0 591.6 699.0 591.3 737.0 591.6 769.0 

GR 591.6 803.0 591.8 850.0 592.0 905.0 

-
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NH 5. 0.10 638.0 0.08 670.0 0.05 714.0 0.08 825.0 0.10 
NH 989.0 

Section downstream of O [ 8000] from 12/5/75 E431 Analysis 
XI 8000 39 698.0 718.0 600.0 600.0 600.0 0.0 o.o 0.0 
GR 592.0 0.0 591.8 6.0 590.5 15.0 591.1 27.0 591.4 51.0 ~· ca, A •• n cn1 n 1.,.., ... cn1 n ,~., n en, ,.. ,n.., n cnn 7 .,A'll n - "'-'"'•"" =·u ;J::J.1.U lGI .U ;,::,.1.u .LQL.U .J::J.L.U J.7/ .... .J;;iru., "-"""'•"' 
GR 590.6 288.0 589.7 313.0 589.9 345.0 590.4 377.0 590.3 407.0 
GR 590.3 440.0 590.3 482.0 590.6 522.0 590.3 561.0 588.5 606.0 
GR 586.5 638.0 586.0 670.0 585.8 685.0 586.5 698.0 586.0 702.0 
GR 585.0 702.0 585.0 714.0 586.0 714.0 586.8 718.0 586.6 749.0 
GR 586.8 792.0 587 .8 825.0 588.9 855.0 590.4 883.0 590.9 917 .0 
GR 591.4 936.0 590.7 945.0 591.5 963.0 592.0 989.0 

NH 4. 0.15 438.0 0.055 463.0 0.11 523.0 0.15 796.0 
Section O [ 8700 1 from 12/5/75 E431 Analysis 

Xl 8700 29 438.0 463.0 700.0 700.0 700.0 0.0 0.0 0.0 
GR 593.0 0.0 592. 7 34.0 592.7 94.0 592.1 150.0 592.0 205.0 
GR 591.3 250.0 590.5 295.0 590.2 335.0 588.8 372.0 587.8 399.0 
GR 588.3 424.0 588.2 438.0 586.2 445.0 585.0 445.0 585.0 454.0 
GR 586.2 454.0 587.5 463.0 587 .5 492.0 588.6 523.0 589.2 549.0 
GR 590.2 572.0 590.9 603.0 591.6 621.0 591.0: 633.0 591.8 651.0 
GR 592.2 683.0 592.1 713.0 592.7 739.0 593.0 796.0 

NH 2. 0.05 469.0 0.04 1057. 
Section P [ 9300] from 12/5/75 E431 Analysis 

0.0 Xl 9300 40 469.0 496.0 600.0 600.0 600.0 0.0 0.0 
GR 593.0 0.0 592.4 18.0 592.2 54.0 591.3 93.0 591.3 136.0 
GR 590.8 180.0 590.7 212.0 589.6 227.0 589.2 265.0 589.6 312.0 

• 589.9 348.0 590.l 380.0 589.5 410.0 588.5 423.0 588.8 445.0 
588.6 469.0 586.3 479.0 585.5 479.0 585.5 482.0 585.5 485.0 
586.3 485.0 588.9 496.0 589.6 526.0 Cf!>""' 4 c.an n caa 'll CIIC7 n - ;xi::, • .L ;;t"t7. U ~ . .., JV# ,v 

GR 591.1 591.0 592.1 629.0 593.0 661.0 592.7 706.0 592.7 748.0 
GR 591.8 793.0 592.7 832.0 592.7 855.0 592.3 882.0 591.7 924.0 
GR 592.0 955.0 592.4 991.0 592.4 1021. 592.4 1047. 593.0 1057. 

NH 1. 0.04 1184. 
Section downstreem cf Q [ 9900] from 12/5/75 E4Jl Analysis 

0.0 0.0 Xl 9900 37 586.0 632.0 600.0 600.0 600.0 0.0 
GR 594.0 0.0 593.7 43.0 593.4 87.0 593.0 138.0 592.4 172.0 
GR 592. 7 209.0 593.4 251.0 593. 7 282.0 593.2 302.0 593. 7 344.0 
GR 593.7 386.0 593. l 429.0 591.l 472.0 590.0 517.0 589.7 540.0 
GR 590.0 563.0 590.0 586.0 586.4 614.0 585.5 614.0 585.5 620.0 
GR 586.4 620.0 590.6 632.0 590.2 669.0 590.0 716.0 593.0 745.0 
GR 592.8 788.0 593.7 817.0 593.7 849.0 593.0 881.0 593.1 925.0 
GR 593.4 958.0 593.1 996.0 592.9 1026. 593.2 1059. 593.6 1093. 
GR 593.2 1130. 594.0 1184. 

• 



2AUG97 11:38:41 PAGE 5 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK El.EV 
a QLOB QCH QROB ALOB ACH AR!l! VOL TWA R-BANK El.EV 
TIHE VLOB VCH VROB XNL XNCH XNR 11TH El.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

•PROF l 

CCHV= ,100 CEHV= .300 
"SECNO 5800.000 

Section K [ 5800 J 
5800.000 7.54 586,06 .00 586.06 586.23 .17 .00 .00 584.09 

700.0 6.8 598.8 94.3 13.8 166.8 153. 7 .0 .o 584.27 
.00 .50 3.59 .61 .100 .040 .100 .000 578.52 155.10 

.001071 600. 600. 600. 0 0 0 .00 164.20 319.30 

.c:crun ca.::.A nnn 
•. JLl,,,nV "''-''-""" • UUU 

100' OOWNSTREAN OF 66" Culvert 
5864.000 7.49 586.11 .00 .00 586.31 .20 .07 .01 584.15 

700.0 8.7 627.3 64.0 16.6 167.6 108.9 .5. .2 584.20 
.01 .52 3.74 .59 .100 .040 .100 .ODO 578.62 159.08 

.001158 64. 64. 64. 1 0 0 .00 152.94 312.02 

CCHV= .JOO CEHV= .500 
-SECNO 5964.000 

OOWNSTREAII FACE 66" Cu 1 vert 
5964.000 7 .47 586.24 .00 .00 586.47 .23 .14 .02 578.77 

700.0 205.6 250.3 244.1 126.2 40,9 168.0 1.2 .6 578.77 -.01 1.63 6.12 1.45 .100 .04-0 .100 .000 578. 77 158.45 
.001860 100. 100. 100. l 0 0 .00 130.73 289.19 

SPEC !AL CUL VERT 

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO 
1 .024 .80 3.00 .00 5.50 .00 26.00 2 3 578.81 578.77 

CHART 2 · CORRUGATED METAL PIPE CULVERT 
SCALE 3 · PIPE PROJECTING FROM FILL 

5130. EGIC= 629.78 .. MAY BE TOO LARGE IF INLET CONTROLS. 
5135. EGOC= 614.36 . • HAY BE TOO LARGE IF OUTLET CONTROLS. 
"SECNO 5990.000 

SPECIAL CULVERT INLET CONTROL+ WEIR FLOW. EG = 586.72 
SPECIAL CULVERT 

EGIC EGOC H4 Q\IEIR QCULV VCH ACULV ELTRD WEIRLN 
629.78 614.36 .25 479. 225. 5.669 23.8 585.31 109. 

UPSTREAM FACE 66" Culvert 

-



.2AIJ;97 11:38:41 PAGE 6 

SECNO DEPT!l CIISEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV 
a QLOB OCH QROB ALOB ACH AROB VOL TllA R-BANK ELEV 
TINE VLOB VCH VROB XNL XNCH XNR IITll EU1IN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

5990.000 7.72 586.53 .00 .00 586.72 .19 .25 .00 578.81 
700.0 212.8 239.9 247.3 144.6 42.3 183.0 1.4 .6 578.81 

.02 1.47 5.67 1.35 .100 .040 .100 .000 578.81 143.33 
. 001525 26. 26. 26. 2 0 0 .00 148.85 292.17 

-SECNO 6020.000 
30' UPSTREAM OF 66" Culvert 

6020.000 7.71 586.59 .00 .00 586.76 .18 .04 .00 584.30 
700.0 23.4 635.2 41.4 48.0 178.9 71.5 1.6 .7 584.01 

.02 .49 3.55 .58 .100 .040 .100 .000 578.88 130.09 
.000963 30. 30. 30. 0 0 0 .00 158.76 288.85 

CCHV= .100 CEHV= .300 
-SECNO 6150.000 

Section L [ 6150] 
6150.000 7.85 586.92 .00 .00 587 .07 .14 .30 .00 584.41 

700.0 55.2 611.0 33.8 115.5 187.3 62.1 4.3 2.1 583.87 
.05 .48 3.26 .54 .100 .040 .100 .000 579.07 103.15 

.000769 350. 350. 350. 2 0 0 .00 187.64 290.79 

-NO 6400.000 
Section H [ 6400] 

00.000 8.01 587.16 .00 .00 587.26 .10 .18 .00 585.60 
700.0 41.5 613.3 45.2 83.5 226.0 104.0 6.5 3.3 586.10 

.OB .50 2.71 .43 .100 .040 .100 .000 579.15 212.96 
.000705 250. 250. 250. 1 0 0 .00 207.83 420.79 

1490 NH CARO USED 
-SECNO 6800.000 
1530 MANNINGS N VALUES FOR CHANNEL COHPOSITED 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .30 

Section [ 6800 ] 100' OOWNSTREAH OF BRIDGE CENTERLINE 
6800.000 3.78 587.78 .00 .00 587 .93 .15 .66 .01 586.20 

700.0 160.6 309.2 230.2 86.7 75.2 114.0 9.7 5.1 586.70 
.12 1.85 4.11 2.02 .080 .066 .080 .ooo 584.00 257.60 

007591 400. 400. 400. 3 0 0 .00 186. 97 444.57 



lAIX,97 11:38:41 

SECNO 
Q 
TINE 
SLOPE 

OEPTli 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV= .300 CEHV= .500 
"SECNO 6893.000 

3265 DIVIDED FLOW 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
m 
CORAR 

OLOSS 
TWA 
EL.HIN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = 1.86 

Section [ 6893] DOIIHS1REAl1 FACE from 1/16/76 E431 Analysis 
6893.DDD 3.75 588.25 .00 .00 588.31 .06 

700.0 133.9 226.9 339.2 108.0 34.7 218.2 
.13 1.24 2.68 1.55 .080 .060 .080 

.002199 93. 93. 93. 2 0 0 

SPECIAL BRIDGE 

oU/U. VAKIAtllt tLcHU OR ELCHO ON SB CARD NOT SPECIFIED 
~B XK XKOR COFQ ROLEN BWC BWP 

.00 1.59 3.00 .00 23.00 .00 

"SECNO 6908.000 

BAREA 
55.00 

.35 
10.4 
.000 
.00 

.03 
5.5 

534.50 
200.36 

585.50 
585.50 
137.37 
354.75 

SS ELCHU ELCHO 
.00 534.50 534.50 

• ' WARNING: CONVEYANCE CHANGE Ol/TSIOE OF ACCEPTABLE RANGE. KRATIO = 2.48 

PRESSURE ANO WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 QWEIR QPR !l!l.!1.EA TRAPF7nTn 
AREA 

592.25 588.31 .00 259. 442. 55. 55. 

Section [ 6908 J UPSTREAM FACE from 1/16/76 E431 Analysis 
6908.000 5.33 589.83 .00 .00 589.84 

700.0 194.7 166.2 339.1 294.5 121.2 
.14 .66 1.37 .81 .080 .060 

.000357 15. 15. 15. 1 0 

1490 NH C:\?Jl USED 
"SECNO 6980.000 

.01 
420.8 

.080 
5 

Section upstream of bridge [ 6980 J from 12/5/75 E431 Analysis 
6980.000 5.36 589.86 .00 .00 589.87 .01 

700.0 183.3 183.5 333.3 334.2 153.5 435.4 
.16 .55 1.20 .77 .126 .067 .090 

.000446 72. 72. 72. 2 0 0 

ELLC ELTRD WE!RL~ 

586.90 588.80 323. 

1.53 
10.6 
.000 
.oo 

.03 
12.1 
.000 
.oo 

.00 
5.6 

534.50 
344.35 

.00 
6.1 

534.50 
289.27 

585.50 
585.50 
83.31 

427.66 

586.60 
586.40 
201.32 
490.59 

PAGE 7 -

-



-ALG97 11:38:41 PAGE 8 

SECNO DEPTii CWSEL CRIWS WSELK EG HY HL CLOSS L·BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL "!\IA R•BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR WTll ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

CCHV= .100 CEHV= .300 
1490 NH CARD USED 
"SECNO 7400,000 
1530 HANNINGS N VALUES FOR CHANNEL COHPOSITED 

Section N [ 7400] from 12/5/75 E431 Anolysis 
7400.000 5.03 590.03 .00 .00 590.05 .02 .18 .00 587.40 

700.0 300.5 137.6 261.9 260.6 104.5 233.8 19.4 8.7 586.80 
.26 1.15 1.32 1.12 .053 .058 .051 .000 585.00 297.15 

.000411 420. 420. 420. 0 0 0 .00 245. 72 542.87 

1490 NH CARD USED 
"SECND 8000.000 
1530 HANNINGS N VALUES FOR CHANNEL COMPOSITED 

3265 DIVIDED FLOW 

Section downstreom of O [ 8000] from 12/5/75 E431 Anolysis 
8000.000 5.25 590.25 .00 .00 590.26 .01 .20 .00 586.50 

700.0 309.3 113.3 277 .4 394.6 94.3 433.4 29.9 13.1 586.80 
.47 .78 1.20 .64 .069 .055 .082 .000 585.00 297.83 

. 000282 600. 600 . 600. z 0 0 .00 387.10 880.13 

- NH CARD USED 
40 8700.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .37 

Section O [ 8700] from lZ/5/75 E431 Analysis 
588.ZO 8700.000 5.63 590.63 .00 .00 590.69 .06 .42 .01 

700.0 152.8 298.3 249.0 214.5 108.8 241.5 41.9 18.6 587 .50 
.59 .71 Z.74 1.03 .150 .061 .116 .000 585.00 287.56 

. OOZ03Z 700. 700 . 700. z 0 0 .00 303.58 591.14 

1490 NH CARD USED 
"SECNO 9300.000 

3302 WARN ING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = Z.41 

Section P [ 9300] from 12/5/75 E431 Anolysis 
588.60 9300.000 5.59 591.09 ,00 .00 591.11 .oz .42 .DO 

700.0 339.0 180.8 180.2 432.0 108.3 171.5 50.6 23.7 588.90 
.74 .78 1.67 1.05 .050 .040 .040 .000 585.50 154.57 

• 000351 600. 600 . 600. 2 0 0 ,00 436.34 590.91 

-



Al.G97 11:38:41 PAGE 9 -SECNO DEPTH CWSEL CRJWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR 1ml ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

1490 NH CARD USED 
*SECNO 9900. 000 

3302 WARNING: CONVEYANCE CHANG£ Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = .63 

Section downstream of Q [ 9900 J from lZ/5/75 E431 Analysis 
9900.000 5.Ba 591.38 .00 .oo 591.44 .06 .32 .01 590.00 

700.0 184.8 388.5 126.8 140.4 158.9 105.7 58.3 28.5 590.60 
.83 1.32 2.44 1.20 .040 .040 .040 .000 585.50 465.96 

.000895 600. 600. 600. 2 0 0 .00 263.39 729.35 

-



-ZAU.97 11:38:41 PAGE 10 

Tl [ FLOODWAY) AEW JOB NO. 125-620 (EFISHFW .DAT) 
TJ Fish Cr. · PRE PROJECT FLOODWAY 

Jl !CHECK !NO NINV !DIR STRT METRIC HVINS Q WSEL FQ 

-10. 3. 0. 0. 0 0. o. 700. 586.16 0. 

J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLDC IBW CHHIM !TRACE 

2. o. ·l. 0. o. 0. 0. 0. o. o. 

-



ZAIJ:.97 11:38:41 

SECNO DEPTH CWSEL CRJWS WSELK EG HY 
Q QLOB OCH QROB ALOB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT 

*PROF 2 

CCHV= .100 CEHV= .300 
*SECNO 5800.000 
2800 NAT Ql= 213.90 WSELK= 586.06 ENC Ql= 213.90 WSEL= 
NAT Ql= 223. RATIOS LOB. CH. ROB= .0109 .8444 .1447 WSEL= 

3470 ENCROACHMENT STATIONS= 173.0 275.9 TYPE= 4 TARGET= 
Section K [ 5800] 

5800.000 7.64 586.16 .00 586.06 586.34 .18 
700.0 .0 614.4 85.6 .0 169.8 121.6 

.00 .00 3.62 .70 .000 .040 .100 
.001152 600. 600. 600. 0 0 0 

*SECNO 5864.000 
2800 NAT Ql= 205.67 WSELK= 586.11 ENC Ql= 205.67 WSEL= 
NAT Ql= 214. RATIOS LOB. CH. ROB= .0138 .8867 .0995 WSEL= 

3470 ENCROACHMENT STATIONS= 180.8 
100' DOWNSTREAM OF 66" Culvert 

5864.000 7.60 586.22 .00 
700.0 .0 642.5 57.5 

.01 .00 3.76 .70 
001239 64. 64. 64. 

CCHV= .300 CEHV= .500 
*SECNO 5964.000 

263.9 TYPE= 

586.11 586.42 
.0 170.8 

.000 .040 
1 0 

4 TARGET= 

.20 
82.4 
.100 

0 

HL OLOSS L-BANK ELEV 
VOL T)IA R-BANK ELEV 
I/T1I El.NIN SSTA 
CORAR TOPWID ENDST 

586.16 RATIO= .0000 
586.16 

.042 

.00 .00 584.09 
.0 .0 584.27 

.000 578.52 173.00 
.00 102.85 275.85 

• 
586.21 RATIO= .0000 
586.21 

.038 

.08 .01 584.15 
.4 .1 584.20 

.000 578.62 180.81 
.00 83.08 263.89 

2800 NAT Ql= 162.31 WSELK= 586.24 ENC Ql= 162.31 WSEL= 586.34 RATIO= .0000 
NAT Ql= 169. RATIOS LOB. CH. ROB= .2948 .3514 .3538 WSEL= 586.34 ' 

3470 ENCROACHMENT STATIONS= 182.7 
DOWNSTREAM FACE 66" Culvert 

5964.000 7.58 586.35 
700.0 203.2 254.5 

.01 1.78 6.12 
.001819 100. 100. 

.00 
242.3 
1.59 
100. 

257.2 TYPE= 

586.24 
114.1 

.100 
1 

586.59 
41.6 
.040 

0 

4 TARGET= 

.24 
152.5 

.100 
0 

.040 

.15 .02 
1.0 .3 

.000 578.77 
.00 74.44 

578.77 
578. 77 
182. 71 
257.15 

PAGE 11 -



-2Ali;97 11:38:41 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS L·BANK ELEV 
a QLOB QCH OROS ALOB ACH AROB VOL TWA R-BANK EL£V 
TIME VLOB VCH VROB XNL XNCH XNR I/TN EL.HIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHIJ 
I .024 .80 3.00 .00 5.50 .00 26.00 2 3 578.81 

CHART 2 · CORRu;ATED METAL PIPE CULVERT 
SCALE 3 · PIPE PROJECTING FROM FILL 

5130. EGIC= 629.78 .. HAY BE TOO LARGE IF INLET CONTROLS. 
5135. EGOC= 614.46 . . MAY BE TOO LARGE IF OUTLET CONTROLS. 
"SECNO 5990.000 

SPECIAL CULVERT INLET CONTROL+ WEIR FLOW. EG = 586.72 
2800 NAT Ql= 179.27 WSEll<= 586.53 ENC Ql= 179.27 WSEL= 586.63 RATIO= .0000 
NAT QI= 186. RATIOS LOB. CH. ROB= .3056 .3372 .3573 WSEL= 586.~3 

SPECIAL CULVERT 

EGIC EGOC H4 QIIEIR QCULV VCH ACULV ELTRD WEIRLN 
629.78 614.46 . 13 479. 225 . 5.857 23.8 585.31 109. 

-ENCROACHMENT STATIONS= 180.8 263.7 TYPE= 4 TARGET= .037 
UPSTREAH FACE 66" Culvert 

90.000 7.70 586.51 .00 586.53 586.72 .21 .13 .00 578.81 
700.0 210.6 247.2 242.3 127.3 42.2 161.6 1.2 .4 578.81 

.02 1.65 5.86 1.50 .100 .040 .100 .000 578.81 180.82 
.001634 26. 26. 26. 2 0 0 .00 82.83 263.66 

"SECNO 6020. 000 
2800 NAT QI= 225.63 WSEL.I(= 586.59 ENC Ql= 225.63 WSEL= 586.69 RATIO= .0000 
NAT Ql= 235. RATIOS LOB. CH. ROB= .0379 .8983 .0638 WSEL= 586.69 

3470 ENCROACHMENT STATIONS= 189.8 
30' UPSTREAM OF 66" Culvert 

6020.000 7.69 586.57 .00 
700.0 12.6 657.0 30.4 

.02 .68 3.68 .66 
.001038 30. 30. 30. 

CCHV= .100 CEHV= .300 
"SECNO 6150.000 

258.7 TYPE= 

586.59 
18.5 
.100 

2 

586.77 
178.5 

.040 
0 

4 TARGET= 

.zo 
46.2 
.100 

0 

.038 

.04 .00 
1.4 .4 

.000 578.88 
.00 68.92 

584.30 
584.01 
189.76 
258.68 

2800 NAT Ql= 252.42 WSELK= 586.92 ENC QI= 252.42 WSEL= 587.02 RATIO= .0000 
NAT Ql= 263. RATIOS LOB. CH. ROB= 0866 .8618 .0516 WSEL= 587.02 

3470 ENCROACHMENT STATIONS= 
Section L [ 6150 J 

• 

156.8 263.8 TYPE= 4 TARGET= .039 

PAGE 12 

ELCHO 
578.77 



:Ail,97 11:38:41 

SECNO DEPT!i CWSEL CR!WS WSELK EG IN HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL lllA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR Im ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

6150.000 7.86 586.93 .00 586.92 587.09 .16 .32 .00 584.41 
700.0 45.6 632.1 22.3 82.0 1B7.6 35.6 3.6 1.1 583.87 

.05 .56 3.37 .63 .100 .040 .100 .ooo 579.07 156.80 
.000819 350. 350. 350. 2 0 0 .00 107.04 263.84 

"SECNO 6400.000 
2B00 NAT Ql= 263.62 WSELK= 587.16 ENC Ql= 263.62 WSEL= 587.26 RATIO= .0000 
NAT Ql= 277. RATIOS LOB. CH. ROB= .0637 .8650 .0713 WSEL= 587.26 

3470 ENCROACHMENT STATIONS= 
Section M [ 6400 J 

6400.000 8.03 
700.0 27.4 

.08 .55 
. 000750 250. 

1490 NH CARD USED 
"SECNO 6800. 000 

587 .18 
640.0 
2.81 
250 . 

246.5 374.4 

.00 587 .16 
32.7 49.8 

.49 .100 
250. 2 

1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED 

TYPE= 4 TARGET= 

587 .29 .11 
227.6 67.3 

.040 .100 
0 0 

2800 NAT Ql= 80.34 WSELK= 587.78 ENC Ql= 80.34 WSEL= 
NAT Ql= 88. RATIOS LOB. CH. ROB= .2380 .4267 .3353 WSEL= 

• ' WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = 

3470 ENCROACHMENT STATIONS= 293.7 413.5 TYPE= 4 TARGET= 
Section [ 6800] 100" DOWNSTREAM OF BRIDGE CENTERLINE 

6800.000 3.84 587 .84 .00 587. 78 588.02 .18 
700.0 147.5 330.0 222.5 66.2 76.5 93.3 

.ll 2.23 4.31 2.38 .080 .066 .080 
.008154 400. 400. 400. 2 0 0 

CCHV= .300 CEHV= .500 
"SECNO 6893.000 

.049 

.20 
5.5 

.000 
.00 • 

587.88 
587.88 

.30 

.00 
1.8 

579.15 
127.91 

RATIO= 

.083 

.71 .02 
8.2 2.9 

.000 584.00 
.00 119.76 

585.60 
586.10 
246.52 
374.43 

.0000 

586.20 
586.70 
293.73 
413.49 

2800 NAT Ql= 149.27 WSEL.K= 588.25 ENC Ql= 149.27 WSEL= 588.35 RATIO= .0000 
NAT Ql= 159. RATIOS LOB. CH. ROB= .1970 .3174 .4856 WSEL= 588.35 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = 1.93 

PAGE 13 -

-



-AU.97 11:38:41 

SECNO DEPTH CWSEL CRIWS WSELK EG IN 
Q QLOB QCH QROB ALOB ACH AROB 
W!E VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT 

3470 ENCROACHMENT STATIONS= 192.0 339.9 TYPE= 4 TARGET= 
Section [ 6893 J DOWNSTREAM FACE from 1/16/76 E431 Analysis 

6893.000 3.B5 588.35 .00 588.25 588.41 .06 
700.0 123.6 237.1 339.3 90.1 87.0 209.3 

.12 1.37 2.73 1.62 .080 .060 .080 
nn?1a7 

....... ,L .. , 

SPECIAL BRIDGE 

a• , .. M , .. 93. 2 

5070. VARIABLE ELCHU OR ELCHD ON SB CARD NOT SPECIFIED 

0 0 

HL OLOSS L·BANK ELEV 
VOL TVA R•BANK ELEV 
11TH ELHIN SSTA 
CORAR TOPWID ENDST 

.064 

.35 .03 585.50 
8.8 3.2 585.50 

.000 584.50 192.04 
.00 147.82 339.87 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 
55.00 

SS ELCHU ELCHO 
.00 1.59 3.00 .00 23.00 .00 .00 584.50 584.50 

"SECNO 6908.000 
2800 NAT Ql= 370.35 WSELK= 589.83 ENC Qla 370.35 WSEL= 589.93 RAT!Oa .0000 
NAT Ql= 388. RATIOS LOS. CH. ROB= .2823 .2334 .4842 WSEL= 589.93 
WATER EL=CHANGE FROM NATURAL PROFILES BRIDGE 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.48 

~NC~~:~NJ: ~~~l~N~ST'KEAH
1i!c~ from

3~;i~;;r:~1 Anai!si!ARGET= 
6908.000 5.43 589.93 .00 589.83 589.94 .02 

700.0 190.7 171.2 338.1 262.1 123.3 385.1 
.13 .73 1.39 .88 .080 .060 .080 

.000358 15. 15. 15. 0 0 5 

1490 NH CARD USED 
"SECNO 6980.000 

.046 

.01 .01 
9.0 3.3 

.000 584.50 
.00 217 .83 

585.50 
585.50 
141.35 
359.17 

2800 NAT Ql= 331.35 WSELK= 589.86 ENC Ql= 331.35 WSEL= 589.96 RAT!Oa .0000 
NAT Ql= 347. RATIOS LOB. CH. ROB= .2626 .2594 .4779 WSEL= 589.96 

3470 ENCROACHMENT STATIONS= 231.9 466.6 TYPE= 4 TARGET= 
Section upstream of bridge [ 6980 J from 12/5/75 E431 Analysis 

6980.000 5.46 589.96 .00 589.86 589.97 .01 
700.0 175.6 190.J JJ4.l 294.8 156.8 418.2 

.15 .60 1.21 .80 .124 .068 .090 
.000448 72. 72. 72. 0 0 0 

• 

.046 

.03 .00 
10.4 3.7 
.000 584.50 
.00 234.64 

586.60 
586.40 
231. 95 
466.59 

PAGE 14 
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SECNO DEPTH CWSEL CR!WS WSELK EG HV 
a QL08 QCH QR08 AL08 ACH ARDB 
TIHE VLOB VCH VR08 XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT 

CCHV= .100 CEHV= .300 
1490 NH CARD USED 
"SECNO 7400.000 
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED 
2800 NAT Ql= 345.38 WSELK= 590.03 ENC Ql= 345.38 WSEL= 
NAT Ql= 366. RATIOS LOB, CH. RQBa .4301 .1928 .3771 WSEL= 

3470 ENCROACHMENT STATIONS= 329.6 495.5 TYPE= 
Section N [ 7400] from 12/5/75 E431 Analysis 

7400.000 5.13 590.13 .00 590.03 590.16 
700.0 297.9 143.5 258.6 236.2 106.9 

.24 1.26 1.34 1.25 .052 .058 
.000414 420. 420. 420. 0 0 

1490 NH CARD USED 
*SECNO 8000.000 
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED 

4 TARGET= 

.03 
206.4 

.050 
0 

HL DLDSS L-8ANK ELEV 
VOL TllA R·BANK ELEV 
I/TN ELHIN SSTA 
CORAR TDPWIO ENDST 

590.13 RATIO= .0000 
590.13 

.056 

.18 .00 587.40 
17.2 5.6 586.80 
.000 585.00 329.56 
.00 165.93 495.48 

2800 Mi Qi= 4li.ii WSELK.= 590.25 £NC QI~ 417.17 WSEL~ 590.35 RATI!F' .0000 
NAT Ql= 438. RATIOS LOB. CH. ROB= .4424 .1596 .3980 WSEL= 590.35 

3470 ENCROACHMENT STATIONS= 607.8 835.6 TYPE= 4 TARGET= 
Section downstream of O [ BODO J from 12/5/75 E431 Analysis 

8000.000 5.35 590.35 .00 590.25 590.36 .01 
700.0 307.9 117.4 V4.7 339.4 96.2 394.5 

.43 .91 1.22 .70 .067 .055 ,081 
.000283 600. 600. 600. l O 0 

1490 NH CARD USED 
"SECNO 8700.000 

2800 NAT Ql= 155.27 WSELK= 590.63 ENC Ql= 155.27 WSEL= 
NAT Ql= 165. RATIOS LOB, CH, ROB= .2243 .4167 .3590 WSEL= 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 

3470 ENCROACHHENT STATIONS= 366.5 541.5 TYPE= 
Section O [ 8700 J from 12/5/75 E431 Analysis 

8700.000 5.73 590.73 .DO 590.63 590.80 
700.0 145.0 309.3 245.7 177.7 111.3 

.54 .82 2.78 1.16 .150 .061 
. 002032 700. 700. 700. 2 0 

4 TARGET= 

.06 
212.5 

.114 
0 

.048 

.20 .00 
26.7 8.3 
.000 585.00 
.00 227.81 

590. 73 RATIO= 
590. 73 

.37 

.056 

.42 .01 
37.4 11.5 
.000 585.00 
.00 175.07 

586.50 
586.8D 
607.78 
835.59 

.0000 

588.20 
587 .50 
366.46 
541.53 

PAGE 15 -
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SECNO DEPTH 
Q QLOB 
TINE VLOB 
SLOPE XLOBL 

1490 NH CARD USED 
"SECNO 9300. 000 

CWSEL 
OCH 
VCH 
XLCH 

CRIWS WSELK EG HV 
QROB ALOB ACH AROB 
VROB XNL XNCH XNR 
XLOBR !TRIAL !DC !CONT 

2800 NAT Ql= 373.53 WSELK= 591.09 ENC Ql= 373.53 WSEL= 
NAT Ql= 407. RATIOS LOB, CH, ROB= .4934 .2476 .2590 WSEL= 

3302 WARNING: CONVEYANCE CIWIGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 

3470 ENCROACHMENT STATIONS= 238.3 567.4 TYPE= 
Section P [ 9300] from 12/5/75 E431 Analysis 

9300.000 5.70 591.20 .00 591.09 591.22 
700.0 345.6 188.9 165.5 410.2 111.1 

.69 .84 1.70 1.13 .050 .040 
.000352 600. 600. 600. 2 0 

1490 NH CARD USED 
-SECNO 9900.000 

4 TARGET= 

.02 
146.7 

.040 
0 

2800 NAT Ql= 233.95 WSELK= 591.38 ENC Ql= 233.95 WSEL= 
NAT Ql= 255. RATIOS LOB, CH. ROB= .2750 .5336 .1914 WSEL= 

3302 WARNING: CONVEYANCE CIWIGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 

• ENCROACHMENT STATIONS= 509.8 706.2 TYPE= 4 TARGET= 
Section downstream of Q [ 9900] from 12/5/75 E431 Analysis 

9900.000 5.98 591.48 .00 591.38 591.55 .07 
700.0 177.7 407.7 114.6 119.4 163.7 90.9 

.n 1.49 2.49 1.26 .o40 .040 .040 
.000894 600. 600. 600. 2 0 0 

• 

PAGE 16 

HL CLOSS L-BANK ELEV 
VOL TWA R•BANK ELEV 
m ELHIN SSTA 
CORAR TOPWID ENDST 

591.19 RATIO= .0000 
591.19 

2.40 

.082 

.42 .00 588.60 
45.5 15.0 588.90 
.000 585.50 238.28 
.00 329.10 567.38 

591.48 RATIO= .0000 
591.48 

.63 

.084 

.32 .01 590.00 
52.7 18.6 590.60 
.000 585.50 509.76 
.00 196.47 706.23 
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THIS RUN EXECUTED 22AUG97 11 :38:42 

************************************* 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2: Hay 1991 
***********), ............ ****** *****'-* .. * 

NOTE· ASTERISK (*) AT LEFT OF CROSS-SECTION NUHBER INDICATES HESSAGE IN SUMMARY OF ERRORS LIST 

Fish Cr. · PRE PROJECT F 

SUNIIARY PRINTOUT TABLE 110 

SECNO CWSEL DIFKWS i:G foPWiD QLiiB OCH QROB PERENC STENCL STCHL STCHR STENCR 

5800.000 586.06 .00 586.23 164.20 6.84 598.84 94.31 ' .00 .00 173.00 203.00 .00 
5800.000 586.16 .10 586.34 102.85 .00 614.36 85.~4 ' .04 173.00 173.00 203.00 275.85 

5864.000 586.11 .00 586.31 152.94 8.71 627.29 64.00 .00 .00 180.81 211.00 .00 
5864.000 586.22 .11 586.42 83.08 .00 642.47 57.53 .04 180.81 180.81 211.00 263.89 

5964.000 586.24 .00 586.47 130.73 205.64 250.31 244.06 .00 .00 204.36 209.84 .00 
5964.000 586.35 .11 586.59 74.44 203.25 254.48 242.27 .04 182.71 204.36 209.84 257.15 

5990.000 586.53 .00 586.72 148.85 212.78 239.94 247.28 .00 .00 207.16 212.64 .00 
5990.000 586.51 ·.02 586.72 82.83 210.55 247 .18 242.27 .04 180.82 207 .16 212.64 

2-
6020.000 586.59 .00 586.76 158. 76 23.38 635.24 41.39 .00 .oo 200.17 230.83 
6020.000 586.57 · .02 586. 77 68.92 12.65 657.00 30.36 .04 189.76 200.17 230.83 258.68 

6150.000 586.92 .00 587.07 187.64 55.25 610.95 33.80 .00 .00 214.00 245.00 .00 
6150.000 586.93 .01 587 .09 107.04 45.64 632.08 22.28 .04 156.80 214.00 245.00 263.84 

6400.000 587.16 .00 587 .26 207.83 41.48 613.33 45.19 .00 .oo 277 .00 324.00 .00 
6400.000 587 .18 .03 587.29 127. 91 27.35 639.97 32.68 .05 246.52 277 .00 324.00 374.43 

• 6800.000 587.78 .00 587.93 186.97 160.61 309.20 230 .20 .00 .oo 336.00 360.00 .00 
• 6800.000 587 .84 .06 588.02 119.76 147.53 329.98 222.49 .08 293.73 336.00 360.00 413.49 

• 6893.000 588.25 .00 588.31 200.36 133.86 226.94 339.20 .00 .00 236.00 259.00 .00 
• 6893.000 588.35 .10 588.41 147 .82 123.59 237.12 339.28 .06 192.04 236.00 259.00 339.87 

• 6908.000 589.83 .00 589.84 344.35 194.67 166.23 339.U .00 .00 236.00 259.00 .00 
• 6908.000 589 .93 .10 589.94 217.83 190.72 171.19 338.10 .05 141.35 236.00 259.00 359.17 

6980.000 589.86 .00 589.87 289.27 183.26 183.46 333.28 .00 .00 312.00 347.00 .00 
6980.000 589.96 .10 589.97 234.64 175.65 190.25 334.10 .05 231.95 312.00 347.00 466.59 

-
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SECNO CWSEL DIFKWS EG TOPWID QLOB OCH QROB PERENC STENCL STCHL STCHR STENCR 

7400.000 590.03 .00 590.05 245.72 300.51 137.59 261.90 .00 .00 403.00 427.00 .00 
7400.000 590.13 .10 590.16 165.93 297 .95 143.48 258.58 .06 329.56 403.00 427 .00 495.48 

8000.000 590.25 .00 590.26 387.10 309.26 113.33 277.41 .00 .00 698.00 718.00 .00 
8000.000 590.35 .10 590.36 227 .81 307 .89 117 .43 274.68 .OS 607.78 698.00 718.00 835.59 

* 8700.000 590.63 .00 590.69 303.58 152.78 298.26 248.95 .00 .00 438.00 463.00 .00 
* 8700.000 590.73 .10 590.80 175.07 145.00 309.26 245.74 .06 366.46 438.00 463.00 541.53 

* 9300.000 591.09 .00 591.11 436.34 338.96 180.82 180.21 .00 .00 469.00 496.00 .00 
* 9300.000 591.20 .10 591.22 329.10 345.60 188.87 165.53 .08 238.28 469.00 496.00 567 .39 

* 9900.000 591.38 .00 591.44 263.39 184.78 388.46 126.76 .00 .00 586.00 632.00 .00 
• 9900.000 591.48 .10 591.55 196.47 177 .72 407.67 114.61 .08 509.76 586.00 632.00 706.23 

-
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SUMMARY OF ERRORS AND SPEC !AL NOTES 

WARNING SECNO= 6800.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
1.1An1.1 Tur r~run... 
111\1\n J.m::i .;:ic:1,.nv- ~n'"' '""' oouv.uuu PROFILE= 2 ~U~VtTAN~t ~tCANbt. UUl~lUt A~~trlAl:SL.t KANbt 

WARN ING SECNO= 6893.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARN ING SECNO= 6893.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 6908.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARNING SECNO= 6908.000 PROFILE= 2 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 

WARNING SECNO= 8700.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARN ING SECNO= 8700.000 PROFILE= 2 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 

WARNING SECNO= 9300.000 PROFILE= 1 CONVEYANCE CHANGE Ol/TSIDE ACCEPTABLE RANGE 
WARNING SECNO= 9300.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARN ING SECNO= 9900 .000 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 9900.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANG~ 

-

-
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FLOODWAY DATA. Fish Cr. - PRE PROJECT F 
PROFILE NO. 2 

FLOODiiAY ------- WAltK ~UKl"Al..t tL.t.YAI JUN 
STATION WIOTli SECTION HEAN W!Tli WITliOl/T DIFFERENCE 

AAf.A VELOCITY FLOODWAY FLOODWAY 

5800.000 103. 291. 2.4 586.2 586.1 .1 
5864.000 8-3. 253. 2.8 585.2 585.1 .1 
5964.000 74. 308. 2.3 586.3 586.2 .1 
5990.000 83. 331. 2.1 586.5 586.5 .0 
6020.000 69. 243. 2.9 586.6 586.6 .0 
6150.000 107. 305. 2.3 586.9 586.9 .0 
6400.000 128. 345. 2.0 587.2 587.2 .0 
6800.000 120. 236. 3.0 587.9 587.8 .1 
6893.000 148. 386. 1.8 588.3 588.2 .1 
6908.000 218. 770. 9 589.9 589.8 .1 
6980 .000 235. 870. .8 590.0 589.9 .1 
7400.000 166. 550. 1.3 590.1 590.0 .1 
8000.000 228. 830. .8 590.3 590.2 .1 
8700.000 175. 501. 1.4 590.7 590.6 .1 
9300.000 329. 668. 1.0 591.2 591.1 .1 
9900.000 196. 374. 1.9 591.5 591.4 .1 

• -

• 
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"lli!S RUN EXECUTED 02SEP97 07:39:49 

••••••••••••••••••••••••••••••••••••• 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
**'*""**********************"******** 

Tl [ 10 · YEAR EVENT ] AEW JOB NO. 125-620 (PFISH.DAT) 
T2 Fish Creek - Proposed Condt10ns Hodel 
T3 Fish Cr. · POST PROJECT 

Jl !CHECK INQ NINV IDIR SllU METRIC HVINS Q WSEL FQ 

0.0 2.0 0.0 0.0 0 0.0 0.0 0.0 584.94 

J2 NPROF !PLOT PRFVS XSECV XSECH FN AlLDC IBW CHNIH !TRACE 

1.0 0.0 ·LO 0.0 0.0 0 0 0.0 0 0.0 0 

' 
QT 4 400. 600. 700. 900. 
NC 0.1 0.1 0.04 0.1 0.3 

Section K [ 5800] 
Xl 5800 16 173.0 203.0 600.0 600.0 600.0 0 0 0 
GR 590.0 0.0 588.8 33.0 588.6 63.0 588.1 94.0 587.4 121.0 
GR 586.4 150.0 585.4 165.0 584.09 173.0 578.52 183,5 578.52 192.5 
GR 584.27 203.0 584.6 240.0 584.5 274.0 585.4 309.0 587.9 348.0 
,- 590.0 362.0 

100' DOWNSTREAM OF 66" Culvert 
Xl 5864 27 180.81 Zll.0 64.0 64.0 64.0 0 0 0 
GR 590.0 0.0 589.02 32.1 588.93 34.48 588.48 59.99 588.42 65.84 
GR 588.0 87.87 587.8 ~- 98.25 587.45 111.53 587.13 126.46 586.75 140.25 
GR 586.25 156.77 585.62 168.13 585.33 172.45 584.15 180.81 578.62 191.69 
GR 578.62 200.69 584.2 211.0 584.44 215.98 584.81 246.36 584.82 255.83 
GR 585.14 278.86 585.3 283.24 586.13 312.3 586.26 314.38 587 .84 341.78 
GR 588.28 349.57 590.0 362.95 

NC 0.1 0.1 0.04 0.3 0.5 
DOWNSTREAM FACE 66" Cu 1 vert 

Xl 5964 33 204.36 209.84 100.0 100.0 100.0 0 0 0 
X3 10 581.8 581.8 
GR 590.0 0.0 589.21 34.07 589.1 36.59 588.25 63.66 588.15 69.87 
GR 587.63 93.24 587.38 104.26 587.0 118.35 586.75 134.2 586.47 148.83 
GR 586.04 166.36 585.72 175.23 578.77 202.60 578.77 204.36 578.77 204.56 
GR 578. 77 205.16 578.77 206.05 578. 77 207.10 578.77 208.15 578.77 209.04 
GR 578.77 209.64 578.77 209.84 578.77 211.60 584.78 235.23 585.1 255.37 
GR 585.18 264.22 586.04 285.73 586.27 289.83 587 .16 316.98 587.27 318.92 
GR 588.49 344.52 588.81 351.8 590.0 364.3 

-
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SB 0 1.56 2.6 0 3.48 o 11.2 0.4 578.81 578.77 
UPSTREAM FACE 66" Culvert 

Xl 5990 33 207.16 212.64 26.0 26.0 26.0 0 0 0 
X2 1 581.31 582.31 
X3 10 582.31 582.31 
BT -13 178.00 585.66 585.66 205.40 582.31 578.81 207 .16 582.31 578.81 
BT 207.36 582.31 579.61 207.96 582.31 580.50 208.85 582.31 581.10 
BT 209.90 582.31 581.31 210.95 582.31 581.10 211.84 582.31 580.50 
BT 212.44 582.31 579.61 212.64 582.31 578.81 214.40 582.31 578.81 
BT 238.00 584.84 584.84 
GR 590.0 0.0 589.26 34.56 589.14 37.12 588.2 64.57 588.08 70.88 
GR 587 .54 94.59 587.28 105.76 586.89 120.06 586.66 136.13 586.4 150.98 
GR 585.98 168.76 585.66 178.00 578.81 205.40 578.81 207.16 578.81 207.36 
GR 578.81 207.96 578.81 208.85 578.81 209.90 578.81 210.95 578.81 211.84 
GR 578.81 212.44 578.81 212.64 578.81 214.40 584.84 238.00 585.17 257.62 
GR 585.27 266.32 586.26 287 .45 586.51 291.47 587.42 318.15 587.52 320.05 
GR 588.66 345.2 588.94 352.36 590.0 364.64 

30" UPSTREAM OF 66" Culvert 
Xl 6020 27 200.17 230.83 30.0 30.0 30.0 0 0 0 
GR 590.0 0.0 589.36 35.54 589.23 38.18 588.00·. 66.41 587. 95 72.89 
GR 587.36 97 .28 587.07 108.76 586.66 123.47 586.47 140.0 586.25 155.27 
GR 585.87 173.55 585.49 186.14 585.18 190.91 584.3 200.17 578.88 212.0 
GR 578.88 221 584.01 230.83 584.77 235.24 585.32 262.12 585.45 270.51 
GR 586. 71 290.89 586.99 294.77 587 .93 320.48 588.03 322.32 588.98 346.57 
GR 589.21 353.47 590.0 365.31 

NC 0.1 0.1 0.04 0.1 0.3 - Section L [ 6150 J 
6150 17 214.0 245.0 350.0 350.0 350.0 0.0 0.0 0 

590.0 0.0 589.6 38.0 587.8 71.0 586.9 104.0 586.1 132.0 
&R 585.9 166.0 585.4 199.0 584.41 214.0 579.07 226.5 579.07 235.5 
GR 583.87 245.0 585.0 249.0 585.9 281.0 588.2 303.0 589.3 328.0 
GR 589.8 350.0 590.0 367 .0 

Section H [ 6400 J 
Xl 6400 25 277.0 324.0 250.0 250.0 250.0 0.0 0.0 0 
GR 591.0 0.0 590.0 29.0 590.1 45.0 589.5 73.0 588.9 113.0 
GR 588.8 143.0 588.8 174.0 588.0 202.0 585.9 229.0 585.5 250.0 
GR 585.6 277.0 584.0 282.5 579.15 293.0 579.15 302.0 584.0 312.5 
GR 586.1 324.0 585.7 350.0 585.9 378.0 586.5 410.0 588.6 445.0 
GR 589.4 471.0 589.6 501.0 590.0 535.0 590.4 569.0 591.0 604.0 

219" OOIINSTREAM OF Sass Rd Bridge 
Xl 6667 22 633.16 661.0 267.0 267.0 267.0 0 0 0 
GR 591.4 0.0 590.8 48.0 589.8 93.0 588.6 473.0 587.3 485.0 
GR 585.1 521.0 584.9 552.0 585.9 601.0 585.6 608.0 586.6 615.0 
GR 586.85 633.16 579.93 647.0 579.93 651.0 581.67 654.48 581.8 655.0 
GR 583.2 658.0 585.3 661.0 585.6 669.0 584.4 701.0 588.5 750.0 
GR 589.8 804.0 591.2 870.0 
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NC 0.1 0.1 0.04 0.3 0.5 

65" DOWNSTREAM OF Sass Rd Bridge 
Xl 6837 20 244.0 277.0 170.0 170.0 170.0 0.0 0.0 0 
GR 591.2 0.0 590.9 21.0 590.2 63.0 589.2 116.0 587.l 171.0 
GR 586.2 204.0 585.6 244.0 583.5 249.0 582.l 253.0 581.36 256.64 
GR 580.43 258.5 580.43 262.5 581.17 263.97 581.8 269.0 585.5 277.0 
GR 585.2 334.0 585.l 358.0 590.2 399.0 590.4 450.0 591.2 511.0 

DOWNSTREAM FACE Soss Rd Bridge 
Xl 6865 16 302.34 322.34 28.0 28.0 28.0 0.0 0.0 0 
X3 10 0.0 0.0 0.0 0.0 o.o 0.0 588.5 588.5 
GR 591.l 0.0 590.6 51.0 590.3 105.0 590.2 150.0 590.0 204.0 
GR 588.9 254.0 587.4 27B.O 580.58 302.34 580.58 322.34 587.4 346.0 
GR 588.6 371.0 589.7 422.0 589.9 473.0 590.3 523.0 590.4 577.0 
G!I 590.7 638.0 

NC 0.08 0.08 0.04 0.3 0.5 
.5C 2.013 0.2 3.0 0.0 7.0 9.0 70.0 9.1 580.66 580.58 

UPSTREAM FACE Sass Rd Bridge -
Xl 6935 17 312.l 332.l 70.0 70.0 70.0 0.0 0.0 0.0 
X2 0.0 0.0 2 587.66 589.30 0.0 0 0.0 0.0 
X3 10 o.o 0.0 0.0 0.0 o.o 0.0 ' 589.3 589.3 
BT -9 223.0 589.6 275.0 589.3 288.l 589.3 
BT 312.l 589.5 332.l 589.5 356.l 589.3 
BT 369.0 589.4 400.0 589.6 454.0 589.8 
GR 591.l 0.0 590.4 59.0 590.l 113.0 589.9 171.0 589.6 223.0 
GR 588.5 275.0 588.0 288.l 580.66 312.l 580.66 332.l 588.0 356.l 
GR 588.5 369.0 589.3 400.0 589.8 454.0 590.3 507.0 590.3 559.0 
GR 590.4 614.0 590.5 666.0 

Section [ 6980] 45" UPSTREAM of Sass Rd Bridge.,... 
Xl 6980 20 225.31 247.13 45.0 45.0 45.0 0.0 0.0 0.0 
X3 581.l 
GR 591.18 o.o 590.91 1.83 591.06 52.44 588.15 110.33 588.32 150.47 
GR 585.33 168.36 585.05 174.61 585.54 187.81 586.10 194.06 584.29 225.31 
GR 582.36 229.13 581.00 233.68 581.00 238.73 582.36 243.57 585.30 247 .13 
GR 585.20 287.77 585.69 298.06 588.68 309.14 591.06 363.69 591.30 379.58 

NC 0.08 0.08 0.04 0.1 0.3 
[ 7057 ] 

Xl 7057 16 160.l 181.5 77.0 77.0 77.0 0 0 0 
GR 591.6 0.0 590.7 6.0 589.3 58.0 586.0 127.0 586.l 147 .0 
GR 584.04 160.l 581.83 163.5 581.22 168.80 581.22 172.8 581.83 176.7 
GR 584.29 181.5 584.74 198.6 585.9 205.0 588.4 214.0 590.5 238.0 
GR 591.3 290.0 

NC 0.04 0.04 0.04 0.1 0.3 
[ 7128] S. PL of "COPPER CREEK" 

Xl 7128 15 12.0 133.0 71.0 71.0 71.0 0 0 0 
GR 591.6 0.0 590.7 5.0 588.6 12.0 585.3 27.0 583.8 60.0 
GR 581.3 63.0 581.3 75.0 583.4 81.0 584.2 100.0 585.6 107.0 
GR 585.9 133.0 585.6 187.0 585.2 213.0 588.7 235.0 591.l 268.0 

-
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[ 7328 J 
Xl 7328 13 100.0 227 .0 200.0 200.0 200.0 0 0 0 
GR 591.1 0.0 588.8 50.0 588.2 100.0 584.9 122.0 583.7 151.0 
GR 581.3 154.0 581.3 172.0 583.3 177.0 584.1 202.0 588.0 227.0 
GR 589.1 308.0 590.1 358.0 591.0 412.0 

Section N [ 7400 J 
Xl 7400 25 138.5 257.45 72.0 72.0 72.0 0.0 0.0 0.0 
GR 590.82 0.0 590.11 21.76 589.72 32.32 589.28 50.78 589.22 61.34 
GR 589.12 69.25 589.16 80.46 588.73 112. 78 588.3 138.5 585.69 153.92 
GR 584.97 161.78 584.52 179.32 583.27 184. 76 583.05 192.48 581.47 195.65 
GR 581.47 207.35 583.3 211.9 583.68 214.68 584.57 234.68 585.33 240.34 
GR 588.35 257.45 588.73 285.41 589.31 315.16 590.21 350.78 591.07 389.25 

[ 7528 J 
Xl 7528 17 210.0 314.0 128.0 128.0 128.0 0 0 0 
GR 590.3 0.0 589.6 33.0 589.14 49.0 589.03 77.0 589.5 93.0 
GR 590.0 122.0 589.3 171.0 588.5 210.0 585.1 227.0 585.1 255.0 
GR 581.9 261.0 581.8 273.0 584.2 279.0 585.8 300.0 589.0 314.0 
GR 589.1 321.0 591.2 347 .0 

[ 7728 J 
Xl 7728 21 303.0 423.0 200.0 200.0 200.0 0 0 0 
X3 581.8 
GR 591.0 0.0 591.5 25.0 591.0 75.0 590.35 105.0 589.85 121.0 
GR 589.9 149.0 590.4 165.0 591.8 195.0 589.80 255.0 588.65 303.0 
GR 585.6 331.0 584.9 356.0 581.6 361.0 581.1 375.0 584.90 380.0 
GR 586.1 416.0 588.7 423.0 590.3 451.0 592.3 515.0 591.3 550.0 

• 590.81 571.0 
- -- - - --- [ 7928 J 

Xl 7928 20 290.0 410.0 200.0 200.0 200.0 0 0 0 
X3 581.8 
GR 592.0 0.0 591.5 45.0 589.62 137.0 590.1 153.0 590.7 183.0 
GR 589.4 233.0 588.75 290.0 585.7 313.0 585.0 338.0 581.0 343.0 
GR 581.5 355.0 584.0 360.0 585.4 396.0 588.8 410.0 589.3 448.0 ,.,, con c AOD n conn c..,o n caa AD 544.0 590.2 572.0 590.7 602.0 = "'~·"" "t;:J"l;;J,U .J~u,u J"-A,ll,U JQ":lf, ...... 

Section [ 8000 J 128' DOWNSlllEAM OF Fish Creek Dr. -
0.0 Xl 8000 26 211.25 331.25 72.0 72.0 72.0 o.o 0.0 

X3 581.8 
GR 591.65 0.0 591.34 32.78 590.15 99.8 590.47 111.45 590.87 133.31 
GR 590.04 169.73 589.64 2U.25 586.25 229.09 585.64 233.68 584.1 258.06 
GR 581.17 262.94 581.53 277.56 583.41 282.44 585.58 316.58 585.74 317.58 
GR 589.71 331.25 589.93 370.29 590.56 421.66 590.27 443.69 590.04 452.48 
GR 589.84 457.99 589.61 468.91 589.86 484.67 590.21 497.68 590.26 499.91 
GR 591.05 528.5 

• 
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NC 0.04 0.04 0.04 0.3 0.5 

[ 8128] DOWNSTREAN FACE Fish Creek Or. 
Xl 8128 14 114.25 133.75 128.0 128.0 128.D 0 0 0 
X3 10 581.8 590.8 590.8 
GR 591.0 0.0 591.J 65.0 585.6 82.J 584.8 105.J 581.45 114.25 
GR 581.45 133.75 584.8 142.8 585.6 162.8 591.4 185.0 590.5 303.0 
GR 589.86 318.0 589.82 346.00 590.3 362.0 591. 7 392.0 

SC 2.013 0.2 3.0 20.0 7.0 9.0 72.0 9.1 581.51 581.45 
[ 8200 J UPSTREAM FACE Fish Creek Dr. 

Xl 8200 14 114.25 133.75 72.0 72.0 72.0 0 0 0 
X2 0.0 0.0 2 588.51 591.30 0.0 0 0.0 0.0 
XJ 10 581.8 591.3 591.3 
GR 591.0 0.0 591.J 65.0 585.6 82.J 584.8 105.3 581.51 114.25 
GR 581.51 133.75 584.8 142.8 585.6 162.8 591.4 185.0 590.5 303.0 
GR 589.86 318.0 589.82 346.00 590.J 362.0 591.7 392.0 

[ 8280 J 80' UPSTREAN OF Fish Creek Or. 
Xl 8280 24 150.54 270.54 80.0 80.0 80.D 0 0 0 
XJ 581.8 
GR 591.0 o.o 590.28 22.14 590.25 66.41 591.07 , 88.55 590.79 125.45 
'.R 589.98 150.54 586.09 168.55 585 .74 170 .83 584.2 ' 194.98 581.53 202.71 
,R 581.53 217.6 583.77 223.48 585.62 247.01 586.75 256.08 590.02 270.54 
,R 590.72 306.36 590.84 352.32 c:.an ir;:A '1'71 '1:C can 111: 'llGA 1.C can~ ARD nn 

J;;IV • U"I' ... ,.,,.,.J ... ..1;;,u,,1.v .,JO"I', .LU JQ;;,,, "TVU,U;;, 

.;R 589.66 416.04 589. 71 421.75 590.14 447.38 591.20 495.00 

NC 0.04 0.04 0.04 0.1 0.3 
[ 8328 J 

Xl 8328 18 204.0 324.0 48.0 48.0 48.0 a a a . 581.8 

' 591.0 0.0 589.8 30.0 589.7 90.0 591.0 120.0 590.5 170.0 -GR 589.JO 204.0 585.7 225.0 585.l 250.0 581.5 258.0 581.6 270.0 
GR 584.6 276.0 586.0 300.0 589.30 · 324.0 590.5 356.0 591.0 406.0 
GR 589.39 454.0 589.39 482.0 591.20 530.0 

[ 8528 ] 
Xl 8528 17 127.0 247.0 200.0 200.0 200.0 0 0 0 
XJ 581.8 
GR 590.78 o.o 591.J 24.0 591.8 54.0 590.2 102.0 589.4 127.0 
GR 586.0 145.0 585.5 171.0 581.8 181.0 581.6 193.0 584.9 203.0 
GR 586.4 230.0 589.35 247.0 590.4 267.0 591.4 308.0 589.92 354.0 
GR 590.0 382.0 591.J 432.0 

Section o [ 8700 J 
Xl 8700 JO 188.7 302.41 172.0 172.0 172.0 0.0 0.0 0.0 
XJ 581.8 
GR 591.11 0.0 591.07 35.66 590.97 80.24 590.85 88.9 590.29 103.16 
GR 590 .09 127.48 590.16 151.56 590.23 171.93 589.65 188.7 587 .94 203.98 
GR 587.79 207.7 584.85 226.03 584.64 226.7 583.95 227.81 583.15 230.05 
GR 581.66 234.52 581.66 238.96 582.79 242.64 583.19 243.56 584.95 245.4 
GR 585.95 247 .24 586.4 250.71 587.96 282.43 588.34 286.78 590.26 302.41 
GR 590.65 309.81 591.02 325.0 590.47 342.04 590.5 352.41 590.99 370. 93 

-
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[ 8797 l N. PL of "COPPER CREEK" 
Xl 8797 17 225.0 335.0 97.0 97.0 97.0 0 0 0 
X3 581.8 
GR 591.3 0.0 590.4 106.0 589.7 123.0 589.7 152.0 590.5 205.0 
GR 589.8 225.0 588.9 242.0 584.3 259.0 583.5 260.0 582.8 262.0 
GR 581.7 266.0 582.8 270.0 583.3 271.0 585.8 273.0 587 .1 275.0 
GR 589.1 318.0 590.8 335.0 

NH 2. 0.05 469.0 0.04 1057. 
Section P [ 9300] 

Xl 9300 40 469.0 496.0 503.0 503.0 503.0 o.o 0.0 0.0 
GR 593.0 0.0 592.4 18.0 592.2 54.0 591.3 93.0 591.3 136.0 
GR 590.8 180.0 590.7 212.0 589.6 227.0 589.2 265.0 589.6 312.0 
GR 589.9 348.0 590.1 380.0 589.5 410.0 588.5 423.0 588.8 445.0 
GR 588.6 469.0 586.3 479.0 585.5 479.0 585.5 482.0 585.5 485.0 
GR 586.3 485.0 588.9 496.0 589.6 526.0 589.1 549.0 588.3 567.0 
GR 591.1 591.0 592.1 629.0 593.0 661.0 592.7 706.0 592. 7 748.0 
GR 591.8 793.0 592.7 832.0 592.7 855.0 592.3 882.0 591.7 924.0 
GR 592.0 955.0 592.4 991.0 592.4 1021. 592.4 1047. 593.0 1057. 

NH 1. 0.04 1184. 
Section [ 9900] -

Xl 9900 37 586.0 632.0 600.0 600.0 600.0 0.0 0.0 0.0 
GR 594.0 0.0 593.7 43.0 593.4 87.0 593.0 138.0 592.4 172.0 
GR 592. 7 209.0 593.4 251.0 593. 7 282.0 593.2 302.0 593. 7 344.0 
GR 593.7 386.0 593.1 429.0 591.1 472.0 590.0 517.0 589.7 540.0 
GR 590.0 563.0 590.0 586.0 586.4 614.0 585.5 614.0 585.5 620.0 
GR 586.4 620.0 590.6 632.0 590.2 669.0 590.0 716.0 593.0 745.0 

• 592.8 788.0 593.7 817.0 593.7 849.0 593.0 881.0 593.1 925.0 
593.4 958.0 593.1 996.0 592.9 1026. 593.2 1059. 593.6 1093. 
593.2 1130. 594.0 1184 . 

• 



2SEP97 07:39:49 PAGE 7 -SECNO OEPT!l CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TllA R•BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR I/TN ELM!N SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPW!D ENDST 

*PROF 1 

CCHV= .100 CEHV= .300 
*SECNO 5800.000 

Section K [ 5800 J 
5800.000 6.42 584.94 .DO 584.94 585.07 .13 .DO .OD 584.09 

400.0 .6 390.1 9.4 2.2 133.2 35.7 .o .0 584.27 
.DO .26 2.93 .26 .100 .040 .100 .000 578.52 167 .81 

.000962 600. 600. 600. 0 0 0 .00 123.30 291.11 

*SECNO 5864.000 
100' DOWNSTREA/1 OF 66" Culvert 

5864.000 6.38 585.00 .00 .DO 585.13 .13 .06 .00 584.15 
400.0 .7 395.0 4.4 2.6 133.8 17.8 .2 

' 
.2 584.20 

.01 .26 2.95 .25 .100 .040 .100 .000 578.62 174. 78 
.000973 64. 64. 64. 0 0 0 .DO 94.12 268.90 

CCHV= .300 CEHVa .500 
*SECNO 5964. ODO 

DOWNSTREAM FACE 66" Culvert 
5964.000 6.33 585. 10 .DO .OD 585.27 .16 .12 .02 578.77 

400.0 115.0 166.8 118.2 89.9 34. 7 92.8 .7 .4 578.77 
.02 1.28 4.81 1.27 .100 .040 .100 .ODO 578.77 177.69 

.D01434 100. 100. 100. 0 0 0 .DO 77.44 255.13 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe BWP BAREA ss ELCHU ELCHO 
.00 1.56 2.60 .oo 3.48 OD 11.20 .40 578.81 578.77 

*SECNO 5990. 000 
PRESSURE AND WEIR FLOW. Weir Submergence Based on TRAPEZOIDAL Shope 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

616.00 cac:. 1:1 nn '"" 35. 11. 11. 581.31 582.31 57. .,AJ,J. "'"- ,uu wu, 

UPSTREAM FACE 66" Culvert 
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SECNO DEPT!i CWSEL CRIWS WSELK EG HV HL OLOSS L·BANK ELEV Q QLOB QCH QROB ALOB ACH AROB VOL T1IA R-BANK ELEV TINE VLOB VCH VROB XNL XNCH XNR WTN El.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

5990.000 6.38 585.19 .00 .00 585.34 .16 .08 .00 578.81 
400.0 116.4 165.6 118.0 92.5 34.9 94.1 .8 .4 578.81 .02 1.26 4.74 1.25 .100 .040 .100 .000 578.81 179.90 

• 001376 26 . 26. 26. 2 0 5 .00 79.11 259.01 

"SfCNO 6020. 000 
30' UPSTREAM OF 66" Culvert 

6020.000 6.38 585.26 .00 .00 585.39 .13 .03 .01 584.30 
400.0 1.4 396.1 2.5 4.9 138.4 9.7 .9 .5 584.01 

.02 .28 2.86 .26 .100 .040 .100 .000 578.88 189.67 
.000882 30. 30. 30. 2 0 0 .00 69.56 259.23 

CCHV= .100 CEHV= .30D 
"SECNO 6150.000 

Section L [ 6150] 
6150.000 6.49 585.56 .00 .00 585.67 .11 .28 .00 584.41 

400.0 3.1 394.0 2,9 10.7 145.0 10.1 2.2 1.1 583.87 
.06 .29 2.72 .29 .100 .040 .100 .000 579.07 188.47 

.000751 350. 350. 350. 2 0 0 .00 80.42 268.89 -0 6400.000 

DIVIDED FLOW 

Section H [ 6400] 
6400.000 6.63 585.78 .00 .00 585.88 .09 .20 .00 585.60 

400.0 1.2 398.8 .o 8.0 161.7 .5 3.2 1.6 586.10 
.09 .15 2.47 .05 .100 .040 .100 .000 579.15 235.70 

.000866 250. 250. 250. 1 0 0 .00 101.36 360.14 

"SECNO 6667 .000 

3265 OJVJDED FLOW 

219' DOWNSTREAM OF Sass Rd Bridge 
6667.000 6.12 586.05 .00 .00 586.20 .15 .31 .02 586.85 

400.0 37.9 330.8 31.3 74.9 98.6 54.8 4.4 2.5 585.30 
.11 .51 3.36 .57 .100 .040 .100 .000 579.93 505.40 

.001603 267. 267. 267. 2 0 0 .00 191. 77 720.76 

• 



2SEP97 07:39:49 PAGE 9 -SECNO OEPTli CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R·BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR I/TN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR IlRIAL JDC !CONT CORAR TOPWID ENDST 

CCHV= .300 CEHV= .500 
"SECNO 6837 .000 

65' DOWNSTREAM OF Sass Rd Bridge 
6837.000 5.89 586.32 .00 .00 586.42 .11 .21 .01 585.60 

400.0 4.4 353.6 42.0 16.9 127.0 89.0 5.3 3.2 585.50 
.13 .26 2.79 .47 .100 .040 .100 .000 580.43 199.74 

.001008 170. 170. 170. 2 0 0 .00 168.04 367.78 

"SECNO 6865.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 588. 50 ELREA= 588.50 

OOWNSlREAH FACE Sass Rd Bridge 
6865.000 5.72 586.30 .oo .00 586.49 .19 .03 .04 580.58 

400.0 .0 400.0 .0 .0 114.4 .0 5.4 3.2 580.58 
.13 .00 3.50 .00 .000 .040 .000 .000 ' 580.58 302.34 

.000866 28. 28. 28. 2 0 0 .00 20.00 322.34 

CCl!V= .300 CEHV= .500 

SPECIAL CULVERT 
, CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCKl -2 .013 .20 3.00 .00 7.00 9.00 70.00 9 1 580.66 580.58 

CHART 9 · BOX CULVERT Willi FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE 1 · WINGWALL FLARED 45 DEGREES: INLET TOP EDGE= 0.0430 

"SECNO 6935.000 

SPECIAL CULVERT OUTLET CONlROL 
EGIC = 584.691 EGOC = 586.607 PCWSE= 586.301 ELlRD= 589.300 

SPECIAL CULVERT 

EGIC EGOC H4 QIIEIR QCULV VCH ACULV ELlRD WEIRLN 
584.69 586.61 .12 0. 400. 3.472 126.0 589.30 0. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 589. 30 ELREA= 589.30 

UPSlREAH FACE Sass Rd Bridge.,_ 
6935.000 5.76 586.42 .00 .00 586.61 .19 .12 .00 580.66 

400.0 .0 400.0 .0 .0 115.2 .0 5.6 3.3 580.66 
.14 .00 3.47 .oo .000 .040 .000 .000 580.66 312.10 

.000846 70. 70. 70. 2 0 0 .00 20.00 332.10 

-
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SECNO DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS L·BANK ELEV 
a QLOB OCH OROB ALOB ACH AROB VOL TVA R•BAHK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR IITN EUUN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 6980.000 
Section [ 6980] 45' UPSTREAM of Sass Rd Bridge..,. 

6980.000 5.46 586.56 .00 .oo 586.67 .11 .04 .02 584.29 
400.0 55.l 297.7 47.3 77.0 95.4 66.0 5.8 3.4 585.30 

.14 .72 3.12 .72 .080 .040 .080 .000 581.10 161.01 
.001101 45. 45. 45. 2 0 0 .00 140.27 301.28 

CCHV= . 100 CEHV= .300 
"SECNO 7057.000 

[ 7057 l 
7057.000 5.40 586.62 .00 .00 586. 77 .15 .09 .01 584.04 

400.0 23.6 332.0 44.4 ., " no o ,c A < ' 3.5 584.29 .>o.u :,o., "T;.J ."T u •• 

. 15 .65 3.38 . 98 .080 .040 .080 .000 581.22 113.90 
. 001175 77 . 77. 77. 1 0 0 .00 93.72 207.62 

CCHV= .100 CEHV= .300 
.-c;;:~rNn 71,A,nnn 

3302 WARNING: CONVEYANCE CHANGE OlJISIDE OF ACCEPTABLE RANGE. KRATIO = 2.00 az: [ 7128 ] S. PL of "COPPER CREEK" 
.ooo 5.50 586.80 .00 .00 586.82 .02 .04 .01 588,60 

400,0 .0 329.l 70.9 .o 282.6 101.3 6.6 3.8 585.90 - .17 .oo 1.16 .70 .ooo ,040 .040 .ooo 581.30 20.18 
.000295 71. 71. 71. 2 0 0 .00 202.89 223.07 

"SECNO 7328.000 
[ 7328 l 

7328.000 5.55 586.85 .00 . 00 586.SS M .. nn £:.aa ?n .u, ,VU ,UU ~ • .._v 

400.0 .0 400.0 .0 .o 325.7 .0 8.2 4.5 588.00 
.21 .00 1.23 .00 .000 .040 .000 .000 581.30 108.97 

.000264 200. 200. 200. 2 0 0 .00 110.68 219.65 

i!r<::C'rNn 7.1.nn nnn 
- ... L,,"'tlV I "TVV, YVV 

Section N [ 7400] 
7400.000 5.40 586.87 .00 .oo 586.90 .03 .02 .00 588.30 

400.0 .0 400.0 .0 .0 278.8 .0 8.7 4.7 588.35 
.23 .00 1.43 .00 .000 .040 .000 .000 581.47 146.93 

.000397 72. 72. 72. 0 0 0 .oo 102.16 249.09 

-



ZSEP97 07:39:49 PAGE 11 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL 11/A R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR l/lll ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

~l,;NU /:Ji!l:S.UUU 

3302 WARN ING: CONVEYANCE CHANGE 01/TSIDE OF ACCEPTABLE RANGE. KRATIO = .68 

[ 7528 ] 
7528.000 5.13 586.93 .00 .00 586.98 .06 .07 .01 588.50 

400.0 .0 400.0 .0 .0 207.1 .0 9.4 5.0 589.00 
.25 .00 1.93 .00 .000 .040 .000 .000 581.80 217.90 

.000871 128. 128. 128. 1 0 0 .00 86.99 304.90 

"SECNO 7728.000 
[ 7728 ] 

7728.000 5.30 587 .10 .00 .00 587.15 .05 .16 .00 588.65 
400.0 .0 400.0 .0 .0 229.1 .0 10.4 5.4 588.70 

.28 .00 1. 75 .00 .000 .040 .000 .000 581.80 317.23 
.000767 200. 200. 200. 2 0 0 .00' 101.47 418.69 

"SECNO 7928. 000 
[ 7928 ] 

7928.000 5.43 587.23 .00 .oo 587.27 .04 -12 .00 588.75 
400.0 .0 400.0 .o .0 262.4 .0 11.6 5.9 588.80 

.32 .00 1.52 .00 .000 ,040 ,000 .000 581.80 301.43 
000491 200. 200. 200. 2 0 0 .oo 102.12 403.55 

"SECNO 8000. 000 
Section [ 8000] 128' DOWNSTREAM OF Fish Creek Dr .... 

8000.000 5.47 587.27 .00 .00 587.30 .03 .03 .00 589.64 
400.0 .o 400.0 .o .0 294.2 .o 12.0 6.0 589.71 

.33 .00 1.36 .00 .000 .040 .000 .000 581.80 223.67 
.000320 72. 72. 72. 0 0 0 .00 99.21 322.88 

CCHV= 300 CEHV= .500 
"SECNO 8128.000 

3302 WARNING: CONVEYANCE CHANGE 01/TSIDE OF ACCEPTABLE RANGE. KRATIO = .55 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 590.80 ELREA= 590.80 

-
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[ 8128 J 001/NSTREAH FACE Fish Creek Dr. 
8128.000 5.44 587.24 .00 .00 587.46 .22 .07 .10 581.80 

400.0 .0 400.0 .0 .0 106.1 .0 12.6 6.2 581.80 
.34 .00 3.77 .00 .000 .040 .000 .000 581.80 114.25 

001075 128. 128. 128. 2 0 0 .00 19.50 133.75 

SPECIAL CULVERT 

SC CUNO CUNY ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO 
2 .013 .20 3.00 20.00 7.00 9.00 72.00 9 1 581.51 581.45 

CHART 9 · BOX CULVERT WllH FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALL FLARED 45 DEGREES: INLET TOP EDGE= 0.043D 

-SECNO 8200.000 

SPECIAL CULVERT OUTLET CONTROL 
EGIC = 585.541 EGOC = 587 .541 PCWSE= 587 .243 ELTRD= 591.300 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
585.54 587.54 . 08 0 . 400. 3.711 126.0 591.30 0 • 

• OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEAa 591. 30 ELR£Aa 591.30 

[ 8200 J UPSTREAM FACE Fish Creek Dr. 
~0.000 5.53 587 .33 .00 .oo 587.54 .21 .08 .00 581.80 
400.0 .0 400.0 .0 .0 107.8 .0 12.8 6.2 581.80 

.34 .oo 3.71 .00 .000 .040 .000 .000 581.80 114.25 
.001021 72. 72. 72. 2 0 0 .00 19.50 133. 75 

-SECNO 8280.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.94 

[ 8280] so· UPSTREAM OF F1sh Creek Dr. 
8280.000 5.81 587.61 .00 .00 587 .64 .03 .04 .06 589.98 

400.0 .0 400.0 .0 .0 308.2 .0 13.2 6.4 590.02 
.36 .00 1.30 .00 .000 .040 .000 .000 581.80 161. 52 

.000271 80. 80. 80. 2 0 0 .00 98.36 259.88 

CCHV= .100 CEHV= .300 
-SECNO 8328.000 

[ 8328 J 
8328.000 5.82 587.62 .00 .00 587.66 .04 .02 .00 589.30 

400.0 .0 400.0 .0 .0 262.8 .0 13.5 6.5 589.30 
.37 .00 1.52 .00 .000 .040 .000 .000 581.80 213.81 

.000461 48. 48. 48. 2 0 0 .00 97 .97 311. 77 



2SEP97 07:39:49 PAGE 13 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL Tl/A R-BANK El.EV 
TIHE VLOB VCH VR08 XNL XNCH XNR WTN El.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

"SECNO 8528.000 
[ 8528 J 

8528.000 5.91 587. 71 .oo .00 587. 74 .03 .09 .00 589.40 
400.0 .0 400.0 .0 .0 274.4 .0 14.7 6.9 589.35 

.41 .00 1.46 .00 .000 .040 .000 .000 581.80 135.99 
.000417 200. 200. 200. l 0 0 .00 101.51 237.50 

"SECNO 8700. 000 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = .48 

Section o [ 8700 J 
8700.000 5.99 587.79 .oo .00 587.90 .10 .13 .02 589.65 

400.0 .0 400.0 .0 .0 153.9 .0 15.6 7.3 590.26 
.43 .00 2.60 .oo .000 .040 .000 .000 581.80 207.73 

.001817 172. 172. 172. 0 0 0 .00 ' 71.15 278.88 

"SECNO 8797.000 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = .69 

[ 8797 J N. PL of "COPPER CREEK" 
'97.000 6.16 587.96 .00 .00 588.18 .22 .25 .03 589.80 

400.0 .0 400.0 .0 .0 106.7 .0 15.9 7.4 590.80 
.43 .00 3.75 .oo .000 .040 .000 .000 581.80 245.48 

.003793 97. 97. 97. 2 0 0 .00 47.96 293.44 

1490 NH CARO USED 
"SECNO 9300.000 

3265 DIVIDED FLOW 

Section P [ 9300 J 
9300.000 4.16 589.66 .oo .00 589.79 .12 1.60 .01 588.60 

400.0 94.2 241.5 64.2 77.3 69.8 44.9 17.6 9.2 588.90 
.49 1.22 3.46 1.43 .050 .040 .040 .000 585.50 226.14 

.002710 503. 503. 503. 3 0 0 .00 270.26 578.68 

-



- 2SEP97 07:39:49 PAGE 14 

SECNO DEPTH CVSEL CRIVS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TVA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR 1/T)j ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPV!D ENDST 

1490 NH CARD USED 
"SECNO 9900.000 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = 1.57 

Section [ 9900 J .... 
9900.000 5.21 590.71 .00 .00 590.i8 .Di .96 .01 ~nft ,,.,, 

;J:JV,UU 

400.0 66,5 300.l 33.4 66.3 128.l 42.7 20.5 12.7 590.60 
.57 1.00 2.34 .78 .040 .040 .040 .ooo 585.50 487.91 

.001096 600. 600. 600. 3 0 0 .00 234.96 722.87 

-

-



2SEP97 07:39:49 PAGE 15 -Tl [ 50 · YEAR EVENT] AEW JOB NO. 125-620 (PFISH.DAT) 
T3 F1sh Cr. · POST PROJECT 

Jl !CHECK INQ NINV !DIR STRT METRIC HVINS Q WSEL FQ 

-10. 3. 0. 0. 0 0. 0. 0. 585.74 0. 

JZ NPROF !PLOT PRFVS XSECV XSECH FN ALLDC !BW CHHIH !TRACE 

2. 0. -1. o. o. 0. 0. 0. 0. 0. 

.. 

-

-



-2SEP97 07:39:49 PAGE 16 

SECNO DEP"Tli CWSEL CRIWS WSELK EG HV HL OLOSS L-BAHK ELEV 
a QLOB QCH QROB ALOB ACH AROB VOL 111A R·BAHK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR ITT ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENOST 

•PROF 2 

CCHV= .100 CEHV= .300 
*SECNO 5800.000 

Section K [ 5800 J 
5800.000 7.22 585.74 .00 585.74 585.90 .16 .00 .00 584.09 

600.0 3.9 535.2 60.9 8.8 157.2 117.3 .o .0 584.27 
.00 .44 3.41 .52 .100 .040 .100 .000 578.52 159.90 

.001042 600. 600. 600. 0 0 0 .00 154.40 314.30 

*SECNO 5864.000 
100' DOWNSTREAH OF 66" Culvert 

5864.000 7.18 585.80 .00 .00 585.97 .18 .07 .01 584.15 
600.0 4.9 555.8 39.3 10.7 158.1 78.8 .4. .2 584.20 

.01 .46 3.52 .50 .100 .040 .100 .000' 578.62 164.76 
.001105 64. 64. 64 . 0 0 0 .00 136.22 300.98 

CCHV= . 300 CEHV= .500 
*SECNO 5964.000 

OOIIMSTR£AM FACE 66" Culvert 
~.000 7.15 585.92 .00 .00 586.13 .22 .14 .02 578.77 

600.0 174.4 225.7 200.0 113.4 39.1 143.3 1.0 .5 578.77 
.01 1.54 5.77 1.40 .100 .040 .100 .000 578.77 169.97 

.001753 100. 100. 100. 1 0 0 .00 112.51 282.47 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 55 ELCHU ELCHO 
.00 1.56 2.60 .00 3.48 .00 11.20 .40 578.81 578.77 

*SECNO 5990.000 
6870 D.S. ENERGY OF 586.13 IS HIGHER lllAN COMPUTED ENERGY OF 586.13 
PRESSURE AND WEIR FLOW. Weir Submergence Based on TRAPEZOIDAL Shope 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLH 
AREA 

655.43 586.17 .00 568. 33 . 11. 11. 581.31 582.31 60. 

• 



2SEP97 07:39:49 PAGE 17 -UPSlREAH FACE 66" Culvert 
5990.000 7.10 585.91 .00 .00 586.13 .22 .00 .00 578.81 

600.0 177.5 226.5 196.0 114.2 38.9 137 .2 1.2 .6 578.81 
02 1.55 5.82 1.43 .100 .040 .100 .000 578.81 170.73 

.001798 26. 26. 26. 2 0 8 .00 109.29 280.02 

"SECNO 6020.000 
30' UPSlREAH OF 66" Culvert 

6020.000 7.12 586.00 .00 .00 586.18 .19 .04 .01 584.30 
600.0 8.8 571.9 19.3 19.1 160.9 40.1 1.4 .6 584.01 

.02 .46 3.55 .48 .100 .040 .100 .000 578.88 167.52 
.001112 30. 30. 30. 2 0 0 .00 111.81 279.33 

CCHV= .100 CEHV= .300 
"SECNO 6150.000 

Section L [ 6150 l 
615; 000 7.31 586.38 .00 .00 586.53 .16 .35 .00 584.41 

600.0 24.2 558.1 17.8 60.l 170.3 38.5 3.3 1.7 583.87 
.05 .40 3.28 .46 .100 .040 .100 .000 579.07 122.36 

.000881 350. 350. 350. 2 0 0 .00 .. 163.19 285.55 

"SECNO 6400.000 
Section H [ 6400] 

6400.000 7.49 586.64 .00 .00 586.75 .ll .22 .00 585.60 
600.0 22.3 558.6 19.1 52.3 201.8 56.4 5.0 2.8 586.10 

.08 .43 2.77 .34 .100 .040 .100 .000 579.15 219.58 
.000853 250. 250. 2-"0. l 0 0 .00 192.64 412.21 

~tCNO 6667.000 -219' OOWNSlREAH OF Sass Rd Bridge 
6667.000 6.98 586.91 .00 .00 587.03 .11 .27 .00 586.85 

600.0 120.2 399.4 80.4 177.4 121.9 110.6 7.2 4.1 585.30 
.ll .68 3.28 .73 .100 .040 .100 .000 579.93 491.35 

. 001248 267. 267 . 267. 2 0 0 .00 239.67 731.02 

CCHV= .300 CEHV= .500 
"kSECNO 683i. 000 

65' DOWNSTREAM OF Sass Rd Bridge 
6837.000 6.67 587.10 .00 .00 587.21 .11 .18 .00 585.60 

600.0 28.4 465.6 106.1 62.2 152.5 161.7 8.7 5.0 585.50 
.13 .46 3.05 .66 .100 .040 .100 .000 580.43 171.34 

.000948 170. 170. 170. 0 0 0 .00 202.66 374.00 



-2SEP97 07:39:49 PAGE 18 

SECNO DEPTH CWSEL CR!WS WSELK EG HV HL CLOSS L·BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL 111A R-BAHK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR 11TH El.HIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL ICC !CONT CORAR TOPWID ENDST 

-SECNO 6865.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 588.50 ELREA= 588.50 

DOWNSTREAM FACE Sass Rd Bridge 
6865.000 6.44 587.02 .00 .00 587 .35 .34 .03 .11 580.58 

600.0 .0 600.0 .0 . 128.7 n • 0 • n 580.58 .u ,w u,, . ., 
.13 .OD 4.66 .DO .ODO .040 .ODO .ODO 580.58 302.34 

.001315 28. 28. 28. 2 0 0 .OD 20.00 322.34 

CCHV= 300 CEHV= .500 

SPECIAL CULVERT 

SC CUNO CUNV ENTlC COFQ ROLEN RISE SPAN CULVLN ,' CHRT SCL ELCHU ELCHO 
2 .013 .20 3.00 .DO 7.00 9.00 70.00 9 1 580.66 580.58 

CHART 9 · BOX CULVERT WITH FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCA1E 1 · WINGWALL FLARED 45 DEGREES; INLET TOP EDGE= 0.0430 

-SECNO 6935.000 

.JAL CULVERT OUTLET CONTROL 
= 585.943 EGOC = 587.556 PCWSE= 587.015 ELTRO= 589.300 -~t't.CIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
585.94 587.56 .20 0. 600. 4.564 126.0 589.30 0. 

3495 OVERBANK AREA ASSUMED NON·EFFECTIVE, ELLEA= 589.30 ELREA= 589.30 

UPSTREAM FACE Sass Rd Bridge -
6935.000 6.57 587.23 .00 .00 587 .56 .32 .20 .oo 580.66 

600.0 .0 600.0 .0 .0 131.5 .0 9.1 5.1 580.66 
.13 .OD 4.56 .00 .000 .040 .000 .ooo 58-0.66 312.10 

.001225 70. 70. 70. 2 0 0 .00 20.00 332.10 

-SECNO 6980.000 
Section [ 6980 1 45' UPSll!EAM of Sass Rd Bridge -

6980.000 6.48 587.58 .00 .00 587.67 .09 .04 .07 584.29 
600.0 128.6 361.2 110.2 145.7 117.7 123.3 9.4 5.1 585.30 

.14 .88 3.07 .89 .080 .040 .080 .000 581.10 154.90 
.000805 45. 45. 45. 2 0 0 .00 150.16 305.06 



2SEP97 07:39:49 PAGE 
19 -

SECNO DEP"TH CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
a QLOB QCH QROB ALOB ACH AROB VOL TI/A R·BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR lffii EL.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

CCHV= .100 CEHV= .300 
"SECNO 7057.000 

( 7057 J 
7057.000 6.38 587.60 .00 .00 587.76 .16 .07 .oz 584.04 

600.0 76.6 437.3 86.1 91.1 119.1 72.6 10.0 5.4 584.29 
.15 .84 3.67 1.19 .080 .040 .080 .000 581.22 93.49 

.001072 77. n. 77 • 2 0 0 .00 117.64 211.13 

CCHV= . 100 CEHV= .300 
"SECNO 7128.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.42 

[ 7128 J S. PL of "COPPER CREEK" 
7128.000 6.48 587 .78 .00 .00 587.80 .oz .03 .01 588.60 

600.0 .o 443.3 156.7 .0 395.5 192.7 10.7•' 5.7 585.90 
.16 .00 1.12 .81 .000 .040 .040 .000 581.30 15.71 

.000184 71. 71. 71. 2 0 0 .00 213,52 229,23 

"SECNO 7328.000 
[ 7328 J 

7328.000 6.52 587.82 .00 .00 587.85 .03 .04 .00 588.20 
600.0 .0 600.0 .0 .o 438.5 .o 13.0 6.4 588.00 

.21 .00 1.37 .00 .000 .040 .000 .000 581.30 102.55 
• 000255 200 • 200. 200. 2 0 0 .00 123.28 225.83 

"SECNO 7400.000 
Section N [ 7400] 

7400.000 6.36 587.83 .00 .00 587.87 .04 .02 .00 588.30 
600.0 .0 600.0 .o .0 382.1 .0 13.7 6.6 588.35 

.22 .00 1.57 .00 .000 .040 .000 .000 581.47 141.26 
.000359 72. 72. 72. 0 0 0 .00 113.26 254.52 

"SECNO 7528.000 
[ 7528 J 

7528.000 6.08 587.88 .00 .00 587.94 .06 .06 .01 588.50 
600.0 .0 600.0 .0 .0 294.2 .0 14.7 6.9 589.00 

.24 .00 2.04 .00 .000 .040 .000 .000 581.80 213.14 
.000693 12!L 128. 128. 0 0 0 nn ac o,-, ,ina nh ... 7,.J.~t.. ,.JU7,UU 



-SEP97 07:39:49 PAGE 20 

SECNO DEPTli CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R•BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 7728. 000 
[ 7728 J 

7728.000 6.22 588.02 .00 .00 588.07 .05 .13 .00 588.65 
600.0 .0 600.0 .0 .0 327.4 .0 16.l 7.4 588.70 

.27 .00 l.83 .00 .000 .040 .000 .000 581.80 308.79 
. 000602 200 . 200. 200. 2 0 0 .00 112.37 421.17 

"SECNO 7928. 000 
[ 7928 J 

7928.000 6.33 588.13 .00 .00 588.17 .04 .10 .00 588.75 
600.0 .0 600.0 .0 .0 359.7 .o 17.7 7.9 588.80 

.30 .00 l.67 .00 .000 .040 .000 .000 581.80 294.60 
. 000440 200 . 200. 200. l 0 0 .00 112.68 407 .28 

"SECNO 8000.000 
Section [ 8000 J 128' DOWNSTREAM OF Fish Creek Dr. -

8000.000 6.36 588.16 .00 .00 588.20 .04 .03 .00 589.64 
600.0 .0 600.0 .0 .0 385.9 .0 18.3 8.1 589.71 

.31 .00 l.55 .00 .000 .040 .000 .000 581.80 218.99 
. 000323 72. 72. 72 . 0 0 0 .00 106.95 325.94 

- .300 CEHV= .500 
8128.000 

3302 WARN ING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = .46 

3495 OVERBANK AJl£A ASSUMED NON-EFFECTIVE, ELLEA= 590.80 ELREA= 590.80 

[ 8128 ) DOWNSTREAM FACE Fish Creek Dr. 
8128.000 6.27 588.07 .00 .00 588.45 .37 .08 .17 581.80 

600.0 .0 600.0 .0 .0 122.3 .0 19.l 8.3 581.80 
.32 .00 4.90 .00 .000 .040 .000 .000 581.80 114.25 

. 001506 128. 128 . 128. 2 0 0 .00 19.50 133.75 

-



2SEP97 07:39:49 

SECNO DEPT!l CWSEL CRIWS WSEU< EG HV 
Q QLOB QCH QROB ALOB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT 

SPECIAL CULVERT 

SC CUNO CUNV ENTI.C COFQ ROLEN RISE SPAN 
2 .013 .20 3.00 20.00 7.00 9.00 

CHART 9 · BOX CULVERT WIT!l FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE 1 · WINGWALL FLARED 45 DEGREES: INLET TOP EDGE= 0.0430 

-SECNO 8200.000 

SPECIAL CULVERT CUTI.ET CONTROL 
EGIC ~ 585.793 EGOC = COO C'.O.t nl"'Ul"'P'"-

JOQ. JOOt n,.w.)C-- SSS.074 ELTRIF 591.300 

SPEC !AL CULVERT 

HL OLOSS 
VOL Tl/A 
I/TN El.MIN 
CORAR TOPWID 

CULVLN CHRT 
72.00 9 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD • WEIRLN 
586. 79 588.58 .14 o. 600. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 

[ 8200] UPSTREAM FACE Fish Creek Dr. 
-~00.000 6.43 588.23 .00 .oo 

600.0 .0 600.0 .0 .0 
.32 .00 4.79 .00 .000 

.001388 72. 72. 72. 2 

-SECNO 8280. 000 

4.785 126.0 591.30 o. 

591. 30 ELREA= 

588.58 
125.4 

.040 
0 

.36 
.0 

.000 
0 

591.30 

.14 .00 
19.3 8.3 
.000 581.80 
.00 19.50 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.37 

[ 8280] 80' UPSTREAM OF Fish Creek Dr. 
8280.000 6.89 588.69 .00 .00 588.72 .03 .04 .10 

600.0 .0 600.0 .0 .o 419.6 .0 19.8 8.4 
.34 .00 1.43 .00 .ODO .040 .000 .000 581.80 

.000247 80. 80. 80. 2 0 0 .00 108.13 

CCHV= .100 CEHV= .300 
"SECNO 8328. 000 

[ 8328 l 
8328.000 6.90 588.70 .00 .00 588.74 .04 .01 .00 

600.0 .0 600.0 .0 .o 376.0 .0 20.2 8.6 
.35 .00 1.60 .00 .000 .040 .000 .000 581.80 

.000376 48. 48. 48. ? 0 n nn 1 'I'> ,n . u .uv .L.LL,.LU 

L·BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

SCL 
1 

581.80 
581.80 
114.25 
133.75 

589.98 
590.02 
156.52 
264.65 

589.30 
589.30 
207.52 
'21D t:? 
.J.L;:L',U"-

ELCHU 
581.51 

PAGE 21 -
ELCHO 

581.45 

-

-



e,2SEP97 07:39:49 PAGE 22 

SECNO DEPTH CWSEL CRIWS WSELI( EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL Tl/A R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR 1/111 ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC [CONT CORAR TOPWID ENDST 

...,.,..,...,,.. n""" '"'" 
'";)C.l..nv O:J£CI.UUU 

[ 8528 J 
8528.000 6.97 588.77 .00 .00 588.81 .04 .07 .00 589.40 

600.0 .0 600.0 .0 .0 388.7 .0 22.0 9.1 589.35 
.38 .00 1.54 .00 .000 .040 .000 .000 581.80 130.36 

.. 000340 200. 200. 200. 1 0 0 .00 113.27 243.63 

"SECNO 8700.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .51 

Section Q [ 8700] 
8700.000 7.03 588.83 .00 .00 588.93 .09 .10 .02 589.65 

600.0 .0 600.0 .0 .0 243.0 .0 23.2 9.5 590.26 
.40 .00 2.47 .00 .coo .040 .000 .000, 581.80 196.00 

.001297 172. 172. 172. 0 0 0 .00 • 94.79 290.79 

"SECNO 8797. 000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO 0 .62 

• [ 8797 J N. PL of "COPPER CREEK" 
7.000 7.15 588.95 .00 .00 589.15 .20 .19 .03 589.80 

- 600.0 .0 600.0 .0 .0 166.7 .0 23.7 9.7 590.80 
.41 .00 J.60 .00 .coo .040 .000 .000 581.80 241.06 

.003338 97. 97. 97. 2 0 0 .00 73.72 314.77 

1490 NH CARD USED 
...rr-rlln n'llnn nnn -~c,1,,nv 7JUIJ.UUU 

3302 WARN ING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO 0 1.48 

Section P [ 9300) 
9300.000 4.69 590,19 .00 .00 590.26 .07 1.10 .01 588.60 

600.0 215.6 247.7 136.7 188.-4 84.0 89.7 26.7 12.2 588.90 
.48 1.14 2.95 1.52 .050 .040 .040 .000 585.50 218.95 

.001534 503. 503. 503. 2 0 0 .oo 364.26 583.20 



i2SEP97 07:39:49 PAGE 23 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK EL.EV 
Q QLOB QCH QROB ALOB ACH AROB VOL 'TWA R-BAHK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR I/TN 'ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR : TOPWJD ENDST 

1490 NH CARD USED 
"SECNO 9900.000 

Section [ 9900] -
9900.000 5.52 591.02 .00 .00 591.ll .08 .84 .00 590.00 

600.0 130.2 388.2 81.6 98.9 142.5 71.5 31.4 16.4 590.60 
.56 1.32 2.72 1.14 .040 .040 .040 .ODO 585.50 475.13 

.001287 600. 600. 600. 3 0 0 .OD 250.76 725.89 

-



-2SEP97 07:39:49 PAGE 24 

Tl [ JOO - YEAR EYEHT] AEW JOB NO. 125-620 (PFISH.DATJ 
T3 Fish Cr. · POST PROJECT 

Jl !CHECK !HQ N!HY !DIR SlRT HElRIC HVINS Q WSEL FQ 

-10. 4. 0. 0. 0 o. 0. 0. 586.06 0. 

JZ NPROF !PLOT PRFYS XSECV XSECH FN AL1.DC IBW CHNJH !TRACE 

3. o. -1. 0. 0. 0. 0. 0. o. o. 



2SEP97 07:39:49 PAGE 25 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR ITT ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

*PROF 3 

CCHVQ .100 CEHV= .300 
*SECNO 5800.000 

Section K [ 5800] 
5800.000 7.54 586.06 .00 586.06 586.23 .17 .00 .00 584.09 

700.0 6.8 598.8 94.3 13.8 166.8 153.7 .0 .o 584.27 
.00 .50 3.59 .61 .100 .040 .100 .000 578.52 155.10 

.001071 600. 600. 600. 0 0 0 .00 164.20 319.30 

*SECNO 5864.000 
100' DOIIHSTREAH OF 66" Culvert 

5864.000 7.49 586.11 .00 .00 586.31 .20 .07 .01 584.15 
700 O 8.7 627.3 64.0 16.6 167 .6 108.9 .5 .2 584.20 

.01 .52 3.74 .59 .100 .040 .100 .000 ' 578.62 159.08 
.001158 64. 64. 64. l 0 0 .00 152.94 312.02 

CCHVQ .300 CEHVQ .500 
*SECNO 5964.000 

DOIIHSTREAH FACE 66" Culvert 
5964.000 7.47 586.24 .00 .00 586.47 .23 .14 .02 578.77 

700.0 205.6 250.3 244.1 126.2 40.9 168.0 1.2 .6 578.77 
.01 1.63 6.12 1.45 .100 .040 .100 .000 578.77 158.45 

.001860 100. 100. 100. 1 0 0 .00 130.73 289.19 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BIIC BWP BAREA 55 ELCHU ELCHO 
.00 1.56 2.60 .00 3.48 .00 11.20 .40 578.81 578. 77 

*SECNO 5990. 000 
6870 D.S. ENERGY OF 586.47 IS HIGHER THAN COHPVTED ENERGY OF 586.46 
PRESSURE AND WEIR FLOW. Weir Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

680.87 586.51 .00 666. 34. 11. 11. 581.31 582.31 60. 

-



• 2SEP97 07:39:49 PAGE 26 

UPSTREAM FACE 66" Culvert 
5990.000 7.43 586.24 .00 .00 586.47 .24 .00 .00 578.81 

700.0 210.0 251.7 238.4 128.0 40.7 160.2 1.4 .6 578.81 
.02 1.64 6.18 1.49 .100 .040 .100 .000 578.81 157.88 

.001912 26. 26. 26. 2 0 9 .00 129.07 286.96 

"SECNO 6020.000 
30' UPSTREAM OF 66" Culvert 

6020.000 7.44 586.32 .00 .00 586.53 .21 .04 .01 584.30 
700.0 16.4 650.9 32.7 32.1 170.7 56.5 1.6 .7 584.01 

.02 .51 3.81 .58 .100 .040 .100 .000 578.88 150.72 
.001182 30. 30. 30. 2 0 0 .00 133.78 284.51 

CCHV= .100 CEHV= .300 
"SECNO 6150.000 

Section L [ 6150] 
6150.000 7.65 586.72 .00 .00 586.89 .17 .36 .00 584.41 

700.0 45.0 625.9 29.1 94.2 181.1 53.2 3.9 2.0 583.87 
.05 .48 3.46 .55 .100 .040 .100 .000 579.07 110.16 

. 000903 350. 350 . 350. 2 0 0 .00 •• 178.72 288.88 

"SECNO 6400.000 
Section H [ 6400] 

6400.000 7.85 587.00 .00 .00 587.11 .11 .21 .01 585.60 
700.0 36.9 624.9 38.2 73.6 218.7 89.0 6.0 3.1 586.10 

.08 .50 2.86 .43 .100 .040 .100 .000 579.15 214.98 
•. 000818 250. 250 . 250. 1 0 0 .00 203.20 418.17 

":>tCNO 6667 .000 
219' DOWNSTREAM OF Sass Rd Bridge 

6667.000 7.33 587.26 .00 .00 587 .37 .11 .26 .00 586.85 
700.0 163.9 432.2 103.9 227.7 131.5 135.6 8.7 4.5 585.30 

.11 .72 3.29 .77 .100 .040 .100 .000 579.93 485.67 
. 001133 267 . 267. 267. 2 0 0 .00 249.50 735.17 

CCHV= .300 CEHV= .500 
*SECNO 6837.000 

65' DOWNSTREAM OF Sass Rd Bridge 
6837.000 7.00 587 ,43 .00 .00 587.54 .11 ,17 .00 585.60 

700.0 46.2 514.0 139.7 88.0 163.5 194.6 10.5 5.4 585.50 
.13 .53 3.14 .72 .100 .040 .100 .000 580.43 162.49 

. 000916 170 . 170. 170. 0 0 0 .00 214.20 376.69 

• 



2SEP97 07:39:49 PAGE 27 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB AlOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 6865.000 

3495 OVERBANK AREA ASSUNED NON-EFFECTIVE. ELLEA= 588.50 ELREA= 588.50 

DOWNSTREAM FACE Sass Rd Bridge 
6865.000 6.73 587.31 .00 .00 587.73 .42 .03 .15 580.58 

700.0 .0 700.0 .o .0 134.6 .0 10.7 5.4 580.58 
.13 .00 5.20 .00 .000 .040 .000 .000 580.58 302.34 

.001544 28. 28. 28. 2 0 0 .00 , 20.00 322.34 

CCHV= .300 CEHV= .500 

SPEC !Al CULVERT 

SC CUNO CUNY EKTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO 
2 .013 .20 3.00 .00 7.00 9.00 70.00 ' 9 1 580.66 580.58 

CHART 9 · BOX CULVERT WITH FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE 1 · WINGWALL FLARED 45 DEGREES; INLET TOP EDGE= 0.0430 

"SECNO 6935.000 

SPEC !Al CULVERT OUTLET CONTROL 
r-· ... = 586.515 EGOC = 587 .980 PCWSE= 587.308 ELTRD= 589.300 

StT.C !AL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
586.52 587 .98 .25 0. 700. 5.054 126.0 589.30 0. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 589.30 ELREA= 589.30 

UPSTREAM FACE Sass Rd Bridge""" 
6935.000 6.92 587.58 .00 .00 587.98 .40 .25 .00 580.66 

700.0 .0 700.0 .0 .0 138.5 .0 10.9 5.5 580.66 
.13 .00 5.05 .00 .000 .040 .000 .000 580.66 312.10 

.001402 70. 70. 70. 2 0 0 .00 20.00 332.10 

"SECNO 6980.000 
Section ( 6980] 45' UPSTREAM of Sass Rd Bridge""" 

6980.000 6.93 588.03 .oo .00 588.12 .09 .04 .09 584.29 
700.0 166.6 391.2 142.2 178.3 127.6 149.9 11.2 5.6 585.30 

.14 .93 3.07 .95 .080 .040 .080 .000 581.10 152.19 
.000722 45. 45. •• ~-- 2 0 0 .00 154.55 306.74 



-12SEP97 07:39:49 PAGE 28 

SECNO DEPTil CWSEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV 
a QLOB QCH QROB ALOB ACH AROB VOL 11/A R•BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR ITT ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

CCHV= .100 CEHV= .300 
"SECNO 7057.000 

[ 7057 l 
7057.000 6.83 588.05 .DO .DO 588.20 .16 .07 .02 584.04 

700.0 110.7 481.8 107.5 122.7 128.6 86.1 11.9 5.8 584.29 
.15 .90 3.75 1.25 .080 .040 .080 .ODO 581.22 84.21 

.001008 77. 77. 77 • 2 0 0 .OD 128.52 212.73 

CCHVa . 100 CEHV= .300 
"SECNO 7128.000 

3302 WARNING: CONVEYANCE CHANG£ 01/TSIDE OF ACCEPTABLE RANGE. KRATIO = 2.52 

[ 7128] S. PL of "COPPER CREEK" 
7128.000 6.92 588.22 .OD .00 588.24 .02 .02 • .01 588.60 

700.0 .0 499.9 200.1 .0 447.4 235.6 12. 7 ' 6.1 585.90 
.16 .DO 1.12 .85 .ODO .040 .040 .ODO 581.30 13.72 

.000158 71. 71. 71. 2 0 0 .DO 218.28 232.00 

"SECNO 7328. ODO 
[ 7328 l 

_28.000 6.95 588.25 .DO .00 588.28 .03 .04 .DO 588.20 
700.0 .0 699.7 .3 .1 492.9 2.3 15.5 6.9 588.00 

.20 .05 1.42 .15 .040 .040 .040 .DOD 581.30 95.77 
.000244 200. 200. 200. 2 0 0 .OD 149.70 245.47 

"SECNO 7400.000 
Section N [ 7400] 

7400.000 6. 79 588.26 .OD .00 588.31 .04 .02 .DO 588.30 
700.0 .0 700.0 .o .0 432.1 .o 16.2 7.2 588.35 

.22 .DO 1.62 .OD .ODO .040 .000 .DOD 581.47 138.70 
. 000343 72. 72. 72 . 0 0 0 .DO 118.27 256.97 

"SECNO 7528.000 
[ 7528 l 

7528.000 6.50 588.30 .DO .OD 588.37 .07 .06 .01 588.50 
700.0 .0 700.0 .0 .0 336.4 .0 17.3 7.5 589.00 

.23 .OD 2.08 .OD .ODO .040 .ODO .ODO 581.80 210.99 
.000638 128. 128. 128. 0 0 0 .DO 99.96 310.95 

-



2SEP97 07:39:49 PAGE 29 -SECNO DEPTH CWSEL CRIWS WSEU( EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL lllA R·BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR II™ ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 7728. 000 
[ 7728 J 

7728.000 6.64 588.44 .00 .00 588.49 .05 .12 .00 588.65 
700.0 .0 700.0 .o .0 375.5 .o 19.0 8.0 588.70 

.26 .00 1.86 .00 .000 .040 .000 .000 581.80 304.95 
.000550 200. 200. 200. 2 0 0 .00 117 .34 422.29 

;NO 7928.000 
[ 7928 ] 

,928.000 6.74 588.54 .00 .00 588.59 .05 .10 .00 588.75 
700.0 .0 700.0 .0 .0 406.8 .0 20.8 8.5 588.80 

.30 .00 1.72 .oo .000 .040 .000 .000 581.80 291.51 
.000420 200. 200. 200. 1 0 0 .00 117 .45 408.97 

"SECNO 8000.000 ' 
Section [ 8000] 128' DOWNSTREAM OF Fish Creek Or. -8000.000 6.77 588.57 .oo .00 588.61 .04 ,Oj .00 589.64 

700.0 .0 700.0 .0 .o 430.3 .0 21.5 8.7 589.71 
.31 .00 1.63 .00 .000 .040 .000 .000 581.80 216.84 

.000320 72. 72. 72. 0 0 0 .00 110.51 327.35 

r ''= .300 CEHV= .500 
,NO 8128. 000 

3302 WARN ING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = .43 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 590.80 ELREA= 590.80 

[ 8128 J DOWNSTREAM FACE Fish Creek Dr. 
8128.000 6.65 588.45 .oo .00 588.90 .45 .08 .21 581.80 

700.0 .0 700.0 .0 .0 129.6 .0 22.3 8.9 581.80 
.31 .00 5.40 .00 .000 .040 .000 .000 581.80 114.25 

. 001690 128. 128. 128 • 2 0 0 .00 19.50 133.75 

-



-2SEP97 

SECNO 
Q 
TIME 
SLOPE 

07:39:49 

DEPTH 
QLOB 
VLOB 
XLOBL 

CIISEL 
QCH 
VCH 
XLCH 

SPECIAL CULVERT 

SC CUNO 
2 

CUNY ENTLC 
.013 .20 

CRIWS 
QR08 
VROB 
XLOBR 

COFQ 
3.00 

WSELJ( EG 
ALOB ACH 
XNL XNCH 
!TRIAL JDC 

ROLEN 
20.00 

RISE 
7.00 

HV 
AROB 
XNR 
!CONT 

SPAN 
9.00 

CHART 9 - BOX CULVERT WITH FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALL FLARED 45 DEGREES: INLET TOP EDGE= 0.043D 

"SECNO 8200.000 

SPECIAL CULVERT Ol/TLET CONTROL 
EGIC = 587.365 EGOC = 589.068 PCWSEa 588.447 ELTRD= 591.300 

SPECIAL CULVERT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

CULVLN CHRT 
72.00 9 

EGIC EGOC H4 QWEIR QCULV 
700. 

VCH ACULV ELTRD WEIRLN 
587.37 589.07 .17 0. 

3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE. ELL£Aa 

A,, [ 8200 J UPSTREAM FACE Fish Creek Dr. 
..,..0.000 6.84 588.64 .00 .00 

.0 
.000 

2 

700.0 .0 700.0 .o 
.32 .00 5.25 .00 

.001535 72. 72. 72. 

"SECNO 8280. 000 

5.246 126.0 591.30 0. 

589.07 
133.4 

.040 
0 

.43 
.0 

.000 
0 

591.30 

.17 
22.5 
.000 
.00 

.00 
8.9 

581.80 
19.50 

3302 WARNING: CONVEYANCE CfWjGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.55 

[ 8280 J 80" UPSTREAM OF Fish Creek Dr. 
8280.000 7.39 589.19 .00 .00 

700.0 .0 700.0 .0 .o 
.33 .00 1.47 .00 .000 

.000235 80. 80. 80. 2 

CCHVa .100 CEHVa 
"SECNO 8328.000 

[ 8328 J 
8328.000 7.40 

700.0 .0 
.34 .00 

.000342 48. 

.300 

589.20 
700.0 
1.61 
48. 

.00 
.o 

.00 
48. 

.00 
.0 

.000 
2 

589.22 
475.2 

.040 
0 

589.24 
434.0 

.040 
0 

.03 
.0 

.000 
0 

.04 
.0 

.000 
0 

.04 
23.1 
.000 
.00 

.01 
23.6 
.000 
.00 

.12 
9.1 

581.80 
112.69 

.00 
9.2 

581.80 
118.69 

L·BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

PAGE 30 

SCL 
1 

ELCHU ELCHO 

581.80 
581.80 
114.25 
133.75 

589.98 
590.02 
154.19 
266.88 

589.30 
589.30 
204.58 
323.27 

581. 51 581. 45 



2SEP97 07:39:49 PAGE 31 -SECNO DEPT!i CWSEL CR!WS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TllA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR m ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPW!D ENDST 

"SECNO B52B. ODO 
[ 8528 J 

8528.000 7.47 589.27 .OD .OD 589.31 .04 .07 .00 589.40 
700.0 .0 700.0 .0 .0 445.8 .0 25.6 9.7 589.35 

.38 .OD 1.57 .OD .000 .040 .000 .ODO 581.80 127.75 
.000312 200. 200. 200. 0 0 0 .DO 118.71 246.47 

"SECNO 8700.000 

3302 WARNING: CONVEYANCE CHANGE 01/TSIDE OF ACCEPTABLE RANGE. KRATIO = .54 

Section O [ 8700 J 
8700.000 7.52 589.32 .DO .DO 589.41 .09 .09 .02 589.65 

700.0 .0 700.0 .0 .0 291.6 .0 27.0 10.2 590.26 
.40 .OD 2.40 .OD .000 .040 .000 .ODO 581.80 191.61 

.001075 172. 172. 172. 0 0 0 .DO I 103.17 294. 79 

"SECNO 8797.000 

3302 WARNING: CONVEYANCE CHANGE 01/TSIDE OF ACCEPTABLE RANGE. KRATIO = .61 

[ 8797] N. PL of "COPPER CREEK" 
'97.000 7.62 589.42 .DO .DO 589.60 .18 .16 .03 589.80 

700.0 .0 700.0 .0 .0 205.2 .0 27.6 10.4 590.80 
.40 .00 3.41 .00 .000 .040 .000 .000 581.80 232.18 

.002898 97. 97. 97. 2 0 0 .00 . 89.01 321.20 

1490 NH CARD USED 
"SECNO 9300.000 

3302 WARNING: CONVEYANCE CHANGE 01/TSIDE OF ACCEPTABLE RANGE. KRATIO = 1.57 

Section P [ 9300 J 
9300.000 4.94 590.44 .00 .00 590.50 .06 .88 .01 588.60 

700.0 283.8 247.l 169.l 251.5 90.8 111.8 31.4 13.0 588.90 
.48 1.13 2.72 1.51 .050 .040 .040 .ODO 585.50 215.53 

.001179 503. 503. 503. l 0 0 .DO 369.83 585.35 



-2SEP97 07:39:49 PAGE 32 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
a QLOB OCH QROB ALOB ACH AROB VOL nlA R-BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR IITTI ELHIN SSTA 
SLOPE XLOBL XLCH XLDBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

1490 NH CARD USED 
-SECNO 9900.000 

Section [ 9900 J,,... 
9900.000 5.67 591.17 .00 .00 591.26 .09 .75 .01 590.00 

700.0 166.0 424.8 109.3 115.3 149.1 85.2 36.9 17.3 590.60 
.56 1.44 2.85 1.28 .040 .040 .040 .000 585.50 470.54 

.001324 600. 600. 600. 3 0 0 .00 256.74 727 .29 

-

-



2SEP97 07:39:49 PAGE 33 -Tl [ 500 · YEAR EVENT J AEW JOB NO. us-ti20 (PF!SH.DAT) 
Tl Fish Cr. - POST PROJECT 

Jl !CHECK INQ NINV !DIR S1lllT METRIC HVINS a WSEL FQ 

-10. 5. 0. 0. 0 0. o. 0. 586.62 0. 

JZ HPROF !PLOT PRFVS XSECV :tSECH FH ALLDC IBW CHNIH !TRACE 

4. 0. -1. 0. 0. 0. 0. o. o. 0. 

-



.,2SEP97 07:39:49 PAGE 34 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L·BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL Tl/A R·BANK ELEV 
TIHE VL08 VCH VROB XNL XNCH XNR WTll El.MIN SSTA 
SLOPE XLOBL XLCH XLOBR lll!IAL !DC !CONT CORAR TOPWID ENDST 

*PROF 4 

CCHV= .100 CEHV= .300 
*SECNO 5800.000 

Section K [ 5800 J 
5800.000 8.10 586.62 .00 586.62 586.81 .19 .00 .00 584.09 

900.0 15.6 715.6 168.9 26.5 183.6 221.3 .0 .0 584.27 
.00 .59 3.90 .76 .100 .040 .100 .000 578.52 143.62 

.001110 600. 600. 600. 0 0 0 .00 1B4.41 328.03 

*SECNO 5864. 000 
100' DOWNSTREAH OF 66" Culvert 

5864.000 8.05 5B6.67 .00 .00 5B6.89 .22 ,07 .01 584.15 
900.0 20.3 754.5 125.2 33.0 1B4.6 168.3 . 6 •• .3 584.20 

.01 .61 4.09 .74 .100 ,040 .100 .000 57B.62 142.47 
.001216 64. 64. 64. 1 0 0 .00 179.24 321. 71 

CCHV= .300 CEHV= .500 
*SECNO 5964. 000 

OOWNSTREAH FACE 66" Culvert 
_%4.000 8.04 586.81 .00 .00 587 .06 .25 .15 .02 578. 77 

900.0 270.4 292.2 337.3 160.2 44.1 218.7 1.5 .7 578.77 
.01 1.69 6.63 1.54 .100 .040 .100 .000 578.77 130.30 

. 001978 100 • 100. 100. 2 0 0 .00 176.04 306.35 

SPECIAL BRIDGE 

SB XK XK0R COFQ ROLEN ewe BWP BAREA ss ELCHU ELCHO 
.00 1.56 2.60 .00 3.48 .00 11.20 .40 578.81 578.77 

*SECNO 5990.000 
6870 D.S. ENERGY OF 587.06 IS HIGHER THAN COHP\/TED ENERGY OF 587.06 
PRESSURE AND WEIR FLOW. Weir Submergence Based on ll!APEZOIDAL Shape 

EGPRS EGLWC HJ QWEIR QPR BAREA ll!APEZOID ELLC ELTRD WEIRLN 
AREA 

743.23 587 .10 .00 865 • 36. 11. 11. 581.31 582.31 60. 

• 



2SEP97 07:39:49 PAGE 35 -UPSTREAM FACE 66" Culvert 
5990.000 7.99 586.80 .00 .00 587.06 .26 .00 .00 578.81 

900.0 277 .9 294.7 327.4 164.1 43.8 205.6 1.8 .8 578.81 
.02 1.69 6.73 1.59 .100 .040 .100 .000 578.81 126.03 

.002051 26. 26. 26. 2 0 9 .00 174. 07 300.10 

"SECNO 6020.000 
30" UPSTREAM OF 66" Culvert 

6020.000 7.99 586.87 .00 .00 587 .11 .25 .05 .00 584.30 
900.0 41.8 793.1 65.0 69.8 187 .5 88.3 2.0 .9 584.01 

.02 .60 4.23 .74 .100 .040 .100 .000 578.88 116.20 
.001284 30. 30. 30 • 0 0 0 .00 176.81 293 .01 

CCHV= . 100 CEHV= .300 
"SECNO 6150.000 

Section L [ 6150 J 
6150.000 8.25 587.32 .00 .00 587.50 .18 .38 .01 584.41 

900.0 98.5 746.7 54.8 162.1 199.5 80.9 5.2 2.4 583.87 
.05 .61 3.74 .68 .100 .040 .100 .000 579.07 88.70 

.000930 350. 350. 350. 2 0 0 .00 , 205.86 294.56 

"SECNO 6400.000 
Section M [ 6400 J 

6400.000 8.45 587.60 .00 .00 587.72 .12 .21 .Ol 585.60 
900.0 69.0 748.3 82.7 113.4 247.0 148.9 7.9 3.7 586.10 

.07 .61 3.03 .56 .100 .040 .100 .000 579.15 207 .22 
.000781 250. 250. 250. 0 0 0 .00 221.0l 428.23 

"SECNO 6667.000 -219' OOWNSTREAH OF Sass Rd Bridge 
6667.000 7.92 587 .85 .00 .00 587.95 .10 .23 .00 586.85 

900.0 255.6 494.0 150.4 317.3 148.l 181.9 11.5 5.1 585.30 
.11 .81 3.34 .83 .100 .040 .100 .000 579.93 479.88 

.000996 267. 267. 267. 2 0 0 .00 262.41 742.29 

CCHV~ .300 CEHV= .500 
"SECNO 6837.000 

65" OOWNSTREAH OF Sass Rd Bridge 
6837.000 7.57 588.00 .00 .00 588.12 .12 .16 .Ol 585.60 

900.0 87.7 604.8 207.4 139.7 182.7 253.9 13.9 6.l 585.50 
.13 .63 3.31 .82 .100 .040 .100 .000 580.43 147.28 

.000876 170. 170. 170. 0 0 0 .00 234.08 381.36 

-



-·2SEP97 07:39:49 PAGE 36 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L·BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL Tl/A R-BANK ELEV 
TIHE VLOB VCH VROB XNL XNCH XNR WTN El.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 6865.000 

3302 WARNING: CONVEYANCE CHANGE OIJTSIDE OF ACCEPTABLE RANGE. KRATIO = .66 

3495 OVERBANK ARfA ASSUMED NOH-EFFECTIVE. ELLEA= 588.50 ELREA= 588.50 

DOWNSTREAM FACE Sass Rd Bridge 
6865.000 7.22 587 .80 .00 .oo 588.40 .60 .04 .24 580.58 

900.0 .0 900.0 .0 .0 144.3 .0 14.1 6.2 580.58 
.13 .00 6.23 .00 .000 .040 .000 .000 580.58 302.34 

.002019 28. 28. 28. 2 0 0 .00 20.00 322.34 

CCHV= .300 CEHV= .500 . 
SPECIAL CULVERT 

. 
SC CUNO CUNY ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO . ... .. . .. .. ... n"" 'Tl\ nn n • can &.&. 580.58 ' .U.LJ .,u J,UU .uu , .uu ~.uu /U,UU , • .JUU,UU 

CHART 9 · BOX CULVERT WITH FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE 1 · WINGIIALL FLARED 45 DEGREES: INLET TOP EDGE= 0.0430 

.NO 6935.000 

Tc:IAL CULVERT OUTLET CONTROL 
EGIC = 587.584 EGOC = 588.858 PCWSE= 587.797 ELTRD= 589.300 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
587.58 588.86 . 46 0 . 900. 5.869 126.0 589.30 o. 

3495 OVERBANK ARfA ASSUMED NON-EFFECTIVE. ELLEA= 589. 30 ELREA= 589.30 

1/PSTREAH FACE Sass Rd Bridge -
6935.000 7.66 588.32 .00 .00 588.86 .53 .46 .00 580.66 

900.0 .0 900.0 .0 .0 153.3 .0 14.3 6.2 580.66 
.13 .00 5.87 .00 .000 .040 .000 .000 580.66 312.10 

.001651 70. 70. 70. 2 0 0 .00 20.00 332.10 

"SECNO 6980.000 

• 



2SEP97 07:39:49 PAGE 37 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L·BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL lllA R·BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR I/TN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = 1.74 

Section [ 6980 J 45' UPSTREAM of Sass Rd Bridge..,.. 
6980.000 7.86 588.96 .00 .00 589.04 .07 .04 .14 584.29 

900.0 257 .0 436.4 206.6 284.3 148.0 208.2 14.7 6.4 585.30 
.14 .90 2.95 .99 .080 .040 .080 .000 581.10 94.03 

.000547 45. 45. 45. 2 0 0 .00 221. 74 315.77 

CCHV= .100 CEHV= .300 
"SECNO 7057.000 

[ 7057 J 
7057.000 7.75 588.97 .00 .00 589.11 .14 .05 .02 584.04 

900.0 194.5 553.1 152.4 201.5 148.3 117.7 15.7 6.7 584.29 
.15 .97 3. 73 1.29 .080 .040 .080 .000 581.22 64.94 

• 000826 77. 77. 77. 2 0 0 .00 •• 155.56 220.49 

CCHV= .100 CEHV= .300 
"SECNO 7128. 000 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = 2.66 

[ 7128] S. PL of "COPPER CREEK" -28.000 7.82 589.12 .00 .00 589.14 .02 .02 .01 588.60 
900.0 .1 610.4 289.5 .5 556.0 327.8 16.8 7.0 585.90 

.17 .16 1.10 .88 .040 .040 .040 ,000 581.30 10.26 
.000117 71. 71. 71. 2 0 0 ,00 230.54 240.80 

"SECNO 7328.000 
[ 7328 ] 

7328.000 7.84 589.14 .00 .00 589.17 .03 .03 .00 588.20 
900.0 12.4 870.4 17.2 33.3 605.9 47.9 20.4 8.1 588.00 

.21 .37 1.44 .36 .040 .040 ,040 .000 581.30 42.59 
.000190 200. 200. 200. 2 0 0 .00 267.44 310.04 

"SECNO 7400.000 

3265 DIVIDED FLOW 

• 
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Section N [ 7400 J 
7400.000 7.68 589.15 .00 .00 589.19 .04 .02 .00 588.30 

900.0 8.8 882.8 8.4 23.2 537.6 21.7 21.5 8.6 588.35 
.22 .38 1.64 .39 .040 .040 .040 .000 581.47 66.74 

.000266 72. 72. 72. 0 0 0 .00 237 .37 307.04 

"SECNO 7528.000 

3265 DIVIDED FLOW 

[ 7528 J 
7528.000 7.38 589.18 .00 .00 589.24 .07 .05 .01 588.50 

900.0 5.0 894.8 .2 14.3 426.4 .9 23.0 9.2 589.00 
.23 .35 2.10 .20 .040 .040 .040 .000 581.80 47.65 

.000499 128. 128. 128. 0 0 0 .00 179.49 321.98 

"SECNO 7728.000 
[ n28 J 

n28.000 7.48 589.28 .00 .00 589.34 .05 .09 .00 588.65 
900.0 2.9 896.l 1.0 8.3 476.5 3.0 25.1: 9.9 588.70 

.26 .35 1.88 .33 .040 .040 .040 .000 581.80 276.61 
.000419 200. 200. 200. 2 0 0 .00 156.58 433 .19 

"SECNO 7928.000 
[ 7928 J 

7928.000 7.57 589.37 .00 .00 589.41 .05 .08 .00 588.75 
• 900.0 5.4 890.6 4.0 17.1 505.5 12.4 27.5 10.8 588.80 

.30 .31 1.76 .32 .040 .040 .040 .000 581.80 235.27 
000339 200. 200. 200. 0 0 0 .00 215.81 451.09 

"SECNO 8000.000 
Section [ 8000 J 128' DOWNSTREAM OF Fish Creek Dr. -

8000.000 7.59 589.39 .00 .00 589.44 .05 .02 .00 589.64 
900.0 .0 900.0 .0 .0 523.3 .0 28.3 11.1 589.71 

.31 .00 1.72 .00 .000 .040 .000 .000 581.80 212.55 
.000299 72. 72 . 72. 0 0 0 .00 117 .60 330.16 

CCHV= . 300 CEHV= .500 
"SECNO 8128.000 

3301 HY CHANGED HORE THAN HVINS 

• 



2SEP97 07:39:49 PAGE 39 -SECNO DEPTH CWSEL CRIWS WSELK EG HY HL CLOSS L·BANK ELEV 
a QLOB OCH QROB ALOB ACH AROB VOL nlA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR 11m ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE, KRATIO = .39 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 590.80 ELREA= 590.80 

[ 8126] DOWNSTREAN FACE Fish Creek Dr. 
B128.000 7 .39 589.19 .00 .00 589.80 .61 .OB .26 581.80 

900.0 .0 900.0 .0 .0 144.1 .0 29.3 11.3 581.80 
.31 .00 6.25 .00 .000 .040 .000 .000 581.80 114.25 

.001963 126. 128. 128. 2 0 0 .00 19.50 133 .75 

•
0 ECIAL CULVERT 

SC CUNO CUNY ENTLC COFQ ROLEN RISE SPAN CULVLN ' CHRT SCL ELCHU ELCHO 
2 .013 .20 3.00 20.00 7.00 9.00 72.00 9 1 581.51 581.45 

CHART 9 · BOX CULVERT WITH FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALL FLARED 45 DEGREES: INLET TOP EDGE= 0.043D 

"SECNO 8200. 000 
~--.. TAI r111 Ur'.nT n1m ~ rnllT'T'U'II 

il\L. ~ULY~~I VUIL.t.l ~Unl~UL -588.434 EGOC = 590.254 PCWSE= 589.189 ELTRD= 591.300 

SPEC !AL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
588.43 590.25 .46 0. 900. 5.819 126.0 591.30 o. 

3495 OVERBANK AREA ASSUHED NON ·EFFECTIVE, ELLEA= 591.30 ELREA= 591.30 

[ 8200 l UPSTREAM FACE Fish Creek Dr. 
8200.000 7.93 589.73 .00 .00 590.25 .53 .46 .00 581.80 

900,0 .0 900.0 .o .0 154.7 .0 29.6 11.3 581.80 
.32 .00 5.82 .00 .000 .040 .000 .000 581.80 114.25 

. 001551 72 . 72. 72. 2 0 0 .00 19.50 133. 75 

"SECNO 8280.000 

3265 DIVIDED FLOW 

-
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SECNO DEPT!l CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TINE VLOB VCH VR08 XNL XNCH XNR lfTH ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPW!D ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 3.01 

[ 8280 J 80' UPSTREAM OF Fish Creek Dr. 
8280.000 8.60 590.40 .00 .00 590.43 .03 .03 .15 589.98 

900.0 1.3 887.0 11.7 9,3 617.4 39.4 30.3 11.6 590.02 
.33 -14 L44 .30 .04-0 .040 .040 nnn 581.80 1D An ....... .1.U,"TV 

,000172 80. 80. 80. 2 0 0 .00 286.08 459.13 

CCHVa .100 CEHV= .300 
"SECNO 8328. 000 

3265 DIVIDED FLOW 

[ 8328 J . 
8328.000 8.61 590.41 .00 .00 590.44 .03 .01 

. 
.00 589.30 

900.0 24.2 845.4 30.4 67.6 579.2 74.4 31.l 11.9 589.30 
.34 .36 1.46 .41 .040 .040 .040 .000 581.80 14. 73 

n,u,1 n .. 48. 48. 48 . 2 0 0 .00 358.26 509.07 • UUUJ.!t'.J 

"SECNO 8528.000 

• DIVIDED FLOW - [ 8528 J 
8528.000 8.65 590.45 .00 .00 590.48 ,03 .04 ,00 589.40 

900.0 6.5 883.3 10.3 17.l 588.5 33.3 34.2 13.3 589.35 
,38 .38 1.50 .31 ,040 ,040 .040 .000 581.80 94.58 

.000200 200. 200. 200. 0 0 0 ,00 235,95 399.20 

"SECNO 8700.000 

3265 DIVIDED FLOW 

3302 WARNING: COifVEYANCE CHANGE Olff::,1u1:. ut-- ACCt.1-'IAl:Slt. KANGt.. KRATiD = .59 

Section O [ 8700 J 
589.65 8700.000 8.68 590.48 .00 .00 590.55 .07 ,05 .01 

900.0 14.4 885.5 .1 31.l 419.2 .5 36.4 14.2 590.26 
.40 .46 2.11 .20 .040 ,040 .040 .000 581.80 98.28 

. 000583 172. 172 • 172 . 0 0 0 .00 212.72 346.07 

• 



2SEP97 07:39:49 PAGE 41 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R·BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN El.111N SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

ilrSECNO 8797. 000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRAT!O = .68 

[ 8797 J N. PL of "COPPER CREEK" 
8797 .000 8.73 590.53 .00 .00 590.64 .10 .08 .01 589.80 

900.0 56.5 843.5 .0 63.0 316.3 .o 37.3 14.7 590.80 
.41 .90 2.67 .00 .040 .040 .000 .000 581.80 91.26 

.001266 97. 97. 97. 1 0 0 .00 240.99 332.25 

1490 NH CARD USED 
"SECNO 9300.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.42 

Section P [ 9300] 
9300.000 5.54 591.04 .00 .00 591.08 .04 .43 .01 588.60 

900.0 431.8 236.9 231.3 417.9 107.1 167.2 43.5 18.6 588.90 
.51 1.03 2.21 1.38 .050 .040 ,040 .000 585.50 158.56 

.000626 503. 503. 503. 2 0 0 .00 431.95 590.52 

14an NM r a~n 11..-;,~n 
, 'NO 9900.000 -Section [ 9900]""" 

9900.000 6.01 591.51 .00 .00 591.60 .09 .50 .01 590.00 
900.0 250.2 475.0 174.8 156.3 164.9 118.6 51.3 23.4 590.60 

.58 1.60 2.88 1.47 .040 .040 .040 .000 585.50 463.14 
. 001182 600. 600 . 600. 2 0 0 .00 267.47 730.62 

-
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THIS RUN EXECUTED OZSEP97 07:39:52 
Ak•kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk% 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2: Moy 1991 
***************'*********"*********** 

NOTE· ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES HESSIIGE IN SUHHARY OF ERRORS LIST 

Fish Cr. · POST PROJECT 

SUl4MAAY PRIKTOl/T TABLE 150 

SECNO XLCH ELTRD ELLC ELHIN a CWSEL CRIWS EG lO*KS VCH AAfA .OlK 

SB00.000 .oo .00 .00 578.52 400.00 584.94 .00 SB5.07 9.62 2.93 171.09 128.97 
5800.000 .00 .00 .00 578.52 600.00 585.74 .00 585.90 10.42 3.41 283.29 185.85 
5800.000 .00 .00 .00 578.52 700.00 586.06 .Ob 586.23 10.71 3.59 334.27 213.90 
SB00.000 .00 .00 .00 578.52 900.00 586.62 .00 586.81 11.10 3.90 431.35 270.08 

5864.000 64.00 .00 .00 578.62 400.00 585.00 .00 585.13 9.73 2,95 154.17 128.21 
5864.000 64.00 .00 .00 578.62 600.00 585.80 .00 585.97 11.05 3.52 247.58 180.50 
5864.000 64.00 .00 .00 578.62 700.00 586.11 .00 586.31 11.58 3.74 293.16 205.67 
5864.000 64.00 .00 .00 578.62 900.00 586.67 .00 586.89 12.16 4.09 385.89 258.10 

-964.000 100.00 .00 .00 578.77 400.00 585.10 .00 585.27 14.34 4.81 217.36 105.65 
5964.000 100.00 .00 .00 578.77 600.00 585.92 .00 586.13 17.53 5.77 295.77 143.29 
5964.000 100.00 .00 .00 578.77 700.00 586.24 .00 586.47 18.60 6.12 335.12 162.31 
5964.000 100.00 .00 .00 578.77 900.00 586.81 .00 587.06 19.78 6.63 422.94 202.3B 

5990.000 26.00 SB2.31 581.31 578.81 400.00 585.19 .00 585.34 13.76 4.74 221.57 107.81 
5990.000 26.00 582.31 SB1.31 578.81 600.00 585.91 .00 586.13 17.98 5.82 290.23 141.49 
5990.000 26.00 582.31 SB1.31 578.81 700.00 586.24 .00 SB6.47 19.12 6.18 328.86 160.10 
5990.000 26.00 582.31 SB1.31 578.81 900.00 586.80 .00 SB7.06 20.51 6.73 413.51 198.74 

6020.000 30.00 .00 .00 578.88 400.00 585.26 .00 SB5.39 8.82 2.86 152.96 134.71 
6020.000 30.00 .00 .00 578.88 600.00 586.00 .00 SB6.18 11.12 3.55 220.15 179.94 
6020.000 30.00 .00 .00 578.88 700.00 586.32 .00 SB6.53 11.82 3.81 259.29 203.57 
6020.000 30.00 .00 .00 578.88 900.00 SB6.87 .00 SB7.11 12.84 4.23 345.59 251.13 

6150.000 350.00 .00 .00 579.07 400.00 SB5.56 .00 SB5.67 7.51 2.72 165.72 146.01 
6150.000 350.00 .00 .00 579.07 600.00 SB6.38 .00 586.53 8.81 3.28 268.85 202.17 
6150.000 350.00 .00 .00 579.07 700.00 SB6.72 .00 586.89 9.03 3.46 328.44 233.00 
6150.000 350.00 .00 .00 579.07 900.00 587.32 .00 587.50 9.30 3.74 442.45 295.05 

6400.000 250.00 .00 .00 579.15 400.00 585.78 .00 585.88 8.66 2.47 170.19 135. 93 
6400.000 250.00 .00 .00 579.15 600.00 586.64 .00 586.75 8.53 2.77 310.49 205.44 
6400.000 250.00 .00 .00 579.15 700.00 587.00 .00 587.11 8.18 2.86 381.27 244.80 
6400.000 250.00 .00 .00 579.15 900.00 587.60 .00 587.72 7 .81 3.03 509.27 322.09 

-



ZSEP97 07:39:49 PAGE 43 -SECNO XLCH ELTRO ELLC ELHIN Q CWSEL CRIWS EG lO"KS VCH AREA .OlK 

6667.000 267.00 .00 .00 579.93 400.00 586.05 .00 586.20 16.03 3.36 228.34 99.90 
6667.000 267.00 .00 .OD 579.93 600.00 586. 91 .00 587.03 12.48 3.28 409.89 169.85 
6667.000 267.00 .DD .DD 579.93 700.00 587.26 .OD 587.37 11.33 3.29 494.81 207 .96 
6667.000 267.00 .DD .DD 579.93 900.00 587.85 .DD 587.95 9.96 3.3-' 647.28 285.13 

6837.000 170.00 .00 .00 580.43 400.00 586.32 .00 586.42 10.08 2.71 232.85 126.00 
6837.000 170.00 00 .00 580.43 600.00 587 .10 .00 587.21 9.48 3.05 376.40 194.87 
6837.000 170.00 .00 .00 580.43 700.00 587.43 .00 587.54 9.16 3 14 446.11 231.33 
6837.000 170.00 .00 .00 580.43 900.00 588.00 .00 588.12 8.76 l 31 576.28 304.06 

6865.000 28.00 .00 .00 580.58 400.00 586.30 .00 586.49 8.66 3.50 114.41 135.96 
6865.000 28.00 .00 .00 580.58 600.00 587.02 .00 587 .35 13.15 4.66 128.71 165.44 
6865.000 28.00 .00 .00 580.58 700.00 587.31 .00 587. 73 15.44 5.20 134.56 178.17 

* 6865.000 28.00 .00 .00 580.58 900.00 587 .80 .00 588.40 20.19 6.23 144.35 200.29 

6935.000 10.00 589.30 587 .66 580.66 400.00 586.42 .00 586.61 8.46 3.47 115.20 137.53 
6935.000 70.00 589.30 587.66 580.66 600.00 587.23 .00 587.56 12.25 4.56 131.48 171.41 
6935.000 70.00 589.30 587.66 580.66 700.00 587.58 .00 587.98 14.02 5.05 138.50 186.94 
6935.000 70.00 589.30 587 .66 580.66 900.00 588.32 .00 588.86 16.51 5.87 153.34 221.52 

6980.000 45.00 .00 .00 581.10 400.00 586.56 .o~ 586.67 11.01 3.12 238.36 120.53 
6980.000 45.00 .00 .00 581.10 600.00 587.58 .00 587.67 8.05 3.07 386.69 211.43 
6980.000 45.00 .00 .00 581.10 700.00 588.03 .00 588.12 7.22 3.07 455.74 260.53 

* 6980.000 45.00 .00 .00 581.10 900.00 588.96 .00 589.04 5.47 2.95 640.45 384.69 

7057.000 n.oo .00 .00 581.22 400.00 586.62 .00 586.n 11.75 3.38 179.69 116.67 
7057.000 n.oo .00 .00 581.22 600.00 587 .60 .00 587.76 10.72 3.67 282.85 183.22 
7057.000 n.oo .00 .00 581.22 700.00 588.05 .00 588.20 10.08 3.75 337.44 220.44 
7057.000 17.00 .00 .00 581.22 900.00 588.97 .00 589.11 8.26 3.73 467.59 ::t * 7128.000 71.00 .00 .00 581.30 400.00 586.80 .00 586.82 2.95 1.16 383.83 

* 7128.000 71.00 .00 .00 581.30 600.00 587.78 .00 587 .80 1.84 1.12 588.18 442.8 
* 7128.000 71.00 .00 .00 581.30 700.00 588.22 .00 588.24 1.58 1.12 683.00 556.40 

* 7128.000 71.00 .00 .00 581.30 900.00 589.12 .00 589.14 1.17 1.10 884.25 833.41 

7328.000 ZOO.DO .DO .OD 581.30 400.00 586.85 .DO 586.88 2.64 1.23 325.74 246.13 
7328.000 200.00 .00 .00 581.30 600.00 587.82 .00 587.85 2.55 1.37 438.46 375.96 
7328.000 200.00 .00 .OD 581.30 700.00 588.25 .00 588.28 2.44 1.42 495.32 448.21 
7328.000 200.00 .00 .00 581.30 900.00 589.14 .00 589.17 1.90 1.44 687 .10 653.47 

7400.000 72.00 .00 .OD 581.47 400.00 586.87 .00 586.90 3.97 1.43 278. 79 200.64 
7400.000 72.00 .00 .OD 581.47 600.00 587.83 .OD 587 .87 3.59 1.57 382.12 316.72 
7400.000 72.00 .OD .00 581.47 700.00 588.26 .00 , 588.31 3.43 1.62 432.15 377.74 
7400.000 72.00 .OD .DO 581.47 900.00 589.15 .00 589. 19 2.66 1.64 582.47 551.96 

* 7528.000 128.00 .00 .00 581.80 400.00 586.93 .00 586.98 8.71 1.93 207 .12 135.51 
7528.000 128.00 .00 .00 581.80 600.00 587 .88 .00 587 .94 6.93 2.04 294.24 227.88 
7528.000 128.00 .00 .00 581.80 700.00 588.30 .00 588.37 6.38 2.08 336.42 2TT.14 
7528.000 128.00 .00 .00 581.80 900.00 589.18 .00 589.24 4.99 2.10 441.60 402.97 

-
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SECN0 XLCH ELTRO ELLC EL.MIN Q CWSEL CRIWS EG l0"KS VCH AR£A .0lK 

7728.000 200.00 .00 .00 581.80 400.00 587.10 .00 587 .15 7.67 1.75 229.14 144.39 
7728.000 200.00 .00 .00 581.80 600.00 588.02 .00 588.07 6.02 1.83 327.38 244.51 
7728.000 200 .00 .00 .00 581.80 700.00 588.44 .00 588.49 5.50 1.86 375.46 298.53 
'7'7.,o nnn -,nn nl"I. .00 .00 58i.80 900.00 569.28 .00 589.34 4.i9 i.88 487.84 439.49 ,,,o.vvu LUU.UV 

7928.000 200.00 .00 .00 581.80 400.00 587.23 .00 587.27 4.91 1.52 262.40 180.54 
7928.000 200.00 .00 .00 581.80 600.00 588.13 .00 588.17 4.40 1.67 359.69 286.06 
7928.000 200.00 .00 .00 581.80 700.00 588.54 .00 588.59 4.20 1.72 406.83 341.67 
7928.000 200.00 .00 .00 581.80 900.00 589.37 .00 589.41 3.39 1.76 535.03 488.84 

8000.000 72.00 .00 .00 581.80 400.00 587.27 .00 587 .30 3.20 1.36 294.20 223.48 
8000.000 72.00 .00 .00 581.80 600.00 588.16 .DO 588.20 3.23 1.55 385.89 333.87 
8000.000 72.00 .00 .00 581.80 700.00 588.57 .00 588.61 3.20 1.63 430.30 391.61 
8000.000 72.00 .00 .00 581.80 900.00 589.39 .00 589.44 2.99 1.72 523.29 520.29 

* 8i28.000 i28.00 .iiii .iiii 581.80 400 .iiii 587.24 .iiii 587 .46 10.75 3. i'i' 106.14 122.02 

* 8128.000 128.00 .00 .00 581.80 600.00 588.07 .00 588.45 15.06 4.90 122.34 154.61 

* 8128.000 128.00 .00 .00 581.80 700.00 588.45 .00 588.90 16. 90 5.40 129.63 170.27 
• 8128.000 128.00 .00 .00 581.80 900.00 589.19 .00 589.80 19.63 6.25 144.10 203.12 

8200.000 72.00 591.30 588.51 581.80 400.00 587.33 .Ob 587.54 10.21 3.71 107.80 125.21 
8200.000 72.00 591.30 588.51 581.80 600.00 588.23 .00 588.58 13.88 4.79 125.38 161.07 
8200.000 72.00 591.30 588.51 581.80 700.00 588.64 .00 589.07 15.35 5.25 133.44 178.69 
8200.000 72.00 591.30 588.51 581.80 900.00 589.73 .00 590.25 15.51 5.82 154.66 228.53 

* 8280.000 80.00 .00 .00 581.80 400.00 587.61 .00 587 .64 2.71 1.30 308.20 243.14 
• 8280.000 80.00 .00 .00 581.80 600.00 588.69 .00 588.72 2.47 1.43 419.63 381.52 

-,:o.ooo 80.00 .00 .00 581.80 700.00 589.19 .00 589.22 2.35 1.47 475.16 456.48 
0.000 80.00 .00 .00 581.80 900.00 590.40 .00 590.43 1. 72 1.44 666.10 686.90 

8328.000 48.00 .00 .00 581.80 400.00 587.62 .00 587.66 4.61 1.52 262.76 186.30 
8328.000 48.00 .00 .00 581.80 600.00 588.70 .00 588.74 3.76 1.60 376.02 309.62 
8328.000 48.00 .00 .00 581.80 700.00 589.20 .00 589.24 3.42 1.61 434.03 378.63 
8328.000 48.00 .00 .00 581.80 900.00 590.41 .00 590.44 1.93 1.46 721.23 647.36 

8528.000 200.00 .00 .00 581.80 400.00 587 .71 .00 587.74 4.17 1.46 274.43 195.97 
8528.000 200.00 .00 .00 581.80 600.00 588.77 .00 588.81 3.40 1.54 388.74 325.40 
8528.000 200.00 .00 .00 581.80 700.00 589.27 .00 589.31 3.12 1.57 445.81 396.26 
8528.000 200.00 .00 .00 581.80 900.00 590.45 .00 590.48 2.00 1.50 638.89 636.75 

* 8700.000 172.00 .00 .00 581.80 400.00 587.79 .00 587. 90 18.17 2.60 153.94 93.85 

* 8700.000 172.00 .00 .00 581.80 600.00 588.83 .00 588.93 12.97 2.47 243.04 166.60 

* 8700.000 172.00 .00 .00 581.80 700.00 589.32 .00 589.41 10.75 2.40 291.62 213.51 

* 8700.000 172.00 .00 .00 581.80 900.00 590.48 .00 590.55 5.83 2.11 450.79 372.77 

* 8797.000 97 .oo .00 .00 581.80 400.00 587.96 .oo 588.18 37.93 3.75 106.67 64.95 

* 8797.000 97.00 .00 .00 581.80 600.00 588.95 .00 589.15 33.38 3.60 166.68 103.84 

* 8797.000 97.00 .00 .00 581.80 700.00 589.42 .00 589.60 28.98 3.41 205.17 130.04 

* 8797.000 97 .00 .00 .00 581.80 900.00 590.53 .00 590.64 12.66 2.67 379.22 252.90 

-
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9300.000 503.00 .00 .00 585.50 400.00 589.66 .00 589.79 27 .10 3.46 192.00 76.84 
• 9300.000 503.00 .00 .00 585.50 600.00 590.19 .00 590.26 15.34 2.95 362.11 153.17 
• 9300.000 503.00 .00 .00 585.50 700.00 590.44 .00 590.50 11.79 2.72 454.17 203 .83 
• 9300.000 503.00 .00 .00 585.50 900.00 591.04 .00 591.08 6.26 2.21 692.14 359.69 

• 9900.000 600.00 .00 .00 585.50 400.00 590.71 .00 590. 78 10.96 2.34 237 .09 120.82 
9900.000 600.00 .00 .00 585.50 600.00 591.02 .00 591.11 12.87 2.72 312.95 167.23 
9900.000 600.00 .00 .00 585.50 700.00 591.17 .00 591.26 13.24 2.85 349.61 192.39 
9900.000 600.00 .00 .00 585.50 900.00 591.51 .00 591.60 11.82 2.88 439.84 261.73 

' . 
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Fish Cr. · POST PROJECT 

SI.IMHARY PRINTOUT TABLE 150 

SECNO Q CWSEL OIFWSP OIFWSX OIFKWS TOPWIO XLCH 

5800.000 400.00 584.94 .00 .00 .00 123 .30 .00 
5800.000 600.00 585.74 .80 .00 .00 154.40 .00 
5800.000 700.00 586.06 .32 .00 .00 164.20 .00 
5800.000 900.00 586.62 .56 .00 .00 184.41 .00 

5864.000 400.00 585.00 .00 .06 .00 94.12 64.00 
5864.000 600.00 585.80 .80 .06 .00 136.22 64.00 
5864.000 700.00 586.11 .32 .OS .00 152. 94 64.00 
5864.000 900.00 586.67 .56 .OS .00 179.24 64.00 

5964.000 400.00 585.10 .00 .10 .00 77.44 100.00 
5964.000 600.00 585.92 .81 .12 .00 112.51 100.00 
5964.000 700.00 586.24 .33 .13 .00 130. 73 100.00 
5964.000 900.00 586.81 .57 .14 .00 176.04 100.00 . 
5990.000 400.00 585.19 .00 .08 .00 79.11 26.00 
5990.000 600.00 585. 91 .72 · .01 .00 109.29 26.00 
5990.000 700.00 586.24 .32 · .01 .00 129.07 26.00 
5990.000 900.00 586.80 .57 · .01 .00 174.07 26.00 

6020.000 400.00 585.26 .00 .08 .00 69.56 30.00 
6020.000 600.00 586.00 .73 .08 .00 111.81 30.00 

tli20.ooo 700.00 586.32 .32 .08 .00 133.78 30.00 
020.000 900.00 586.87 .55 .06 .00 176.81 30.00 

6150.000 400.00 585.56 .00 .30 .00 80.42 350.00 
6150.000 600.00 586.38 .82 .38 .00 163.19 350.00 
6150.000 700.00 586.72 .35 .41 .00 178. 72 350.00 
6150.000 900.00 587 .32 .59 .45 .00 205.86 350.00 

6400.000 400.00 585.78 .00 .22 .00 101.36 250.00 
6400.000 600.00 586.64 .86 .27 .00 192.64 250.00 
6400.000 700.00 587.00 .36 .27 .00 203.20 250.00 
6400.000 900.00 587.60 .60 .28 .00 221.01 250.00 

6667.000 400.00 586.05 .00 .27 .00 191. 77 267.00 
6667.000 600.00 586. 91 .86 .27 .00 239.67 267.00 
6667.000 700.00 587 .26 .35 .26 .00 249.50 267.00 
6667.000 900.00 587.85 .60 .26 .00 262.41 267.00 

6837 .000 400.00 586.32 .00 .26 .00 168.04 170.00 
6837 .000 600.00 587.10 .78 .18 .00 202.66 170.00 
6837.000 700.00 587.43 .33 .17 .00 214.20 170.00 
6837.000 900.00 588.00 .58 .15 .00 234.08 170.00 

• 
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6865.000 400.00 586.30 .00 · .02 .00 20.00 28.00 
6865.000 600.00 587.02 .71 · .08 .00 20.00 28.00 
6865.000 700.00 587 .31 .29 · .12 .00 20.00 28.00 

• 6865.000 900.00 587.80 .49 · .21 .00 20.00 28.00 

6935.000 400.00 586.42 .00 .12 .00 20.00 70.00 
6935.000 600.00 587 .23 .81 .22 .oo 20.00 70.00 
6935.000 700,00 587 .58 .35 .28 .OD 20.00 70.00 
6935.000 900.00 588.32 .74 .53 .00 20.00 70.00 

6980.000 400.00 586.56 .00 .14 .OD 140.27 45.00 
6980.000 600,00 587.58 1.02 .34 .oo 150.16 45.00 
6980.000 700.00 588.03 .45 .45 .00 154.55 45.00 

• 6980.000 900.00 588.96 .94 .64 .00 221. 74 45.00 

7057.000 400.00 586.62 .00 .06 .00 93.72 77.00 
7057.000 600.00 587.60 .98 .03 .00 117 .64 77.00 
7057 .000 700.00 588.05 .44 .02 .00 128.52 77.00 
7057.000 900.00 588.97 .92 .00 .00 155.56 77.00 

• 7128 .000 400.00 586.80 .00 .18 .00 202.89 71. o'o 
• 7128.000 600.00 587.78 .98 .18 .00 213.52 71.00 
• 7128.000 700.00 588.22 .44 ,o .!JO ?1a ?a 71 nn .. ~ ll,,,1,U•"-U , .......... 
• 7128.000 900.00 589.12 .90 .15 .00 230.54 71.00 

7328.000 400.00 586.85 .00 .05 .00 110.68 200.00 
7328.000 600.00 587.82 .96 .03 .00 123.28 200.00 
7328.000 700,00 588.25 .43 .03 .00 149.70 200.00 
7328.000 900.00 589.14 .89 .02 .00 267.44 200.00 

7400.000 400.00 586.87 .00 .02 .OD 102.16 72.00 
7400.000 600.00 587.83 .96 .02 .DO 113.26 72.00 
7400.000 700.00 588.26 .43 .01 ,00 118.27 72.00 
7400.000 900.00 589.15 .88 .01 .00 237.37 72.00 

• 7528.000 400,00 586.93 .00 .05 .00 86.99 128.00 
7528.000 600.00 587.88 .95 .04 .00 95.92 128.00 
7528.000 700.00 588.30 .43 .04 .00 99.96 128.00 
7528.000 900.00 589.18 .87 .03 .00 179.49 128 .OD 

7728.000 400.00 587 .10 .00 .18 .00 101.47 200.00 
7728.000 600.00 588.02 .92 .14 .00 112.37 200.00 
7728.000 700.00 588.44 .42 .13 ,00 117 .34 200.00 
7728.000 900.00 589.28 .84 .11 .00 156.58 200.00 

7928.000 400.00 587 .23 .00 .13 .00 102.12 200.00 
7928.000 600.00 588.13 .90 .11 .00 112.68 200.00 
7928.000 700.00 588.54 .41 .10 .00 117.45 200.00 
7928.000 900.00 589.37 .82 .08 .00 215.81 200.00 

-
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~ 
SECNO a CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

- -~ 

8000.000 400.00 587 .27 .00 .04 .00 99.21 72.00 
---= 8000.000 600,00 588.16 .89 .03 .00 106.95 72.00 ~ 

-- 8000.000 700.00 588.57 .41 .03 .00 110.51 72.00 
8000:000 900.00 589.39 .82 .02 .00 117 .60 72.00 

-- * -- 8128.000 400.00 - 587 .24 .00 · .03 .00 19.50 128.00 
* 8128.000 600.00 588.07 .83 - .09 .00 19.50 128.00 
* 8128.000 ~ 700.00 588.45 .37 · .13 .00 19.50 128.00 
* 8128.000 900.00 589.19 .74 -.20 .00 19.50 128.00 

~ 

8200.000 400.00 587 .33 .00 .08 .00 19.50 72.00 
~ 8200.000 - -600.00 588.23 .90 .15 .00 19.50 72.00 

-

8200.000 700.00 588.64 .41 .19 .00 19.50 72.00 
8200.000 900.00 589.73 1.09 .54 .00 19.50 72.00 

""=~• 8280.000 400.00 587 .61 .00 .28 .00 98.36 80.00 
* 8260.000 600.00 588.69 i.08 .46 .00 108.13 80.00 
* 8280.000 700.00 589.19 .50 .55 .00 112.69 80.00 
• - 8280.000 900.00 590 .40 1.21 .67 .00 286.08 80.00 

-"=~ . 
8328.000 400.00 587.62 .00 .01 .00 97.97 48.00 
8328.000 600.00 588.70 1.08 .01 .00 112.10 48.00 

- - 8328.000 700.00 589.20 .50 .01 .00 118.69 48.00 
8328.000 900.00 590.41 1.21 .01 .00 358.26 48.00 

-- -
~ 8528.000 400.00 587. 71 .00 .09 .00 101.51 200.00 

8528.000 600.00 588.77 1.06 .07 .00 113.27 200.00 
-528.000 700.00 589.27 .50 .07 .00 118.71 200.00 

c:.,A nnn -- ann nn can AC ' '0 n• nn .,.,r nr .,,.,. "" 
~~--~~~v.vvv -JV!!oVY J~."tJ .1. • .1.0 .u .. .uu £:J;J. ~;J ,uu.uu 

. -9100.000 400.00 587.79 .00 .08 .00 71.15 172.00 
• 8ioo~ooo 600.00 588.83 1.04 .06 .00 94.79 172.00 

-- • 8700.000 700.00 589.32 .49 .05 .00 103.17 172.00 -= -. 8700.000 900.00 590.48 1.16 .03 .00 212.72 172.00 
-

* 8797 .000 400.00 587 .96 .00 .17 .00 47.96 97.00 
~ 8797 .000 600,00 588.95 .99 .12 .00 73.72 97.00 
• - 8797.000 700.00 589.42 .47 .10 .00 89.01 97.00 
• 8797.000 900.00 590.53 l.ll .05 .00 240.99 97.00 

~_ 9300.000 400.00 589.66 .00 1.71 .00 270.26 503.00 
• 9300.000 600.00 590.19 .53 1.24 .00 364.26 503.00 
* 9300.000 700.00 590.44 .25 1.02 ,00 369.83 503,00 

~ -. 9300.000 900.00 591.04 ,60 - .51 .00 431.95 503.00 

* 9900.000 400.00 590.71 .00 1.04 .00 234.96 600.00 
cc=- 9900.000 600.00 591.02 .31 .83 .00 250 .76 600.00 

9900.000 700.00 591.17 .14 .73 .00 256.74 600.00 
9900.000 900.00 591. 51 .34 .47 .oo 267 .47 600.00 

--~-
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SUMMARY OF ERRORS AND SPECIAL NOTES 

WARNING SECNO= 6865.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 6980.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

IIARHING SECNO= 7128.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 7128.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
IIARHING SECNO= 7128.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
IIARHING SECNO= 7128.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 7528.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 8128.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 8128.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 8128.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 8128.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 8280.000 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 8280.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 8280.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
,ARNING SECNO= 8280.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

,ARNING SECNO= 8700.000 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
,IARNING SECNO= 8700.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
IIARHING SECNO= 8700.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
IIARH ING SECNO= 8700.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

ING SECNO= 8797.000 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE -NAIINING SECNO= 8797.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 8797.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARN ING SECNO= 8797.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 9300.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
"ARNING SECNO= 9300.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

>OJHNG SECNO= 9300.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 9900.000 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

-
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lli!S RUN EXECUTED 02SEP97 07:40:04 

***************************"********* 
HEC-2 WATER SURFACE PROFILES 

Yers1on 4.6.2: M!y 1991 
••••••••••••••••••••••••••••••••••••• 

Tl [ 100 · YEAR EVENT ] AEW JOB NO. 125-620 (PFISHFW.DATJ 
T2 Fish Creek - Proposed Condttons FLOOOWAY Hodel ,.., C".; ... ~ r ... - POST PROJECT FLOODWAY OJ r1::,.111,,,1·. 

Jl !CHECK INQ NINV !CIR STRT HElR!C HVINS Q WSEL FQ 

0.0 2.0 0.0 0.0 0 0.0 0.0 700.0 586.06 

J2 NPROF IPLOT PRP.iS XSECV XSECH FN ALLDC IBii l"'llllTLI T"n,At"C 
l,,rln.Ll'l 1 I N'\\,,L 

1.0 0.0 -1.0 0.0 0.0 0.0 0.0 0 0.0 0 .. 
J3 VARIABLE CODES FOR SUMIIARY PRINTOUT 

110 200 

ET 2 0 1.4 
NC 0.1 0.1 0.04 0.1 0.3 

Section K [ 5800 l 
5800 16 173.0 203.0 600.0 600.0 600.0 0 0 0 -590.0 0.0 588.B 33.0 588.6 63.0 588.1 94.0 587.4 121.0 

GR 586.4 150.0 585.4 165.0 584.09 173.0 57B.52 183.5 578.52 192.5 
GR 584.27 203.0 584.6 240.0 584.5 274.0 585.4 309.0 587.9 348.0 
GR 590.0 362.0 

100' DOWNSTREAM OF 66" Culvert 
Xl 5864 27 180.81 211.0 64.0 64.0 64.0 0 0 0 
GR 590.0 0.0 589.02 32.1 588.93 34.48 588.48 59.99 588.42 65.84 
GR 588.0 87.87 587.8 98.25 587.45 111.53 587.13 126.46 586.75 140.25 
GR 586.25 156.77 585.62 168.13 585.33 172.45 584.15 180.81 578.62 191.69 
"" ,:::70 &.? ?nn ,::a C:.CIA ? 211.0 584.44 215.98 584.8! 246.36 584.82 255.83 = .,,.., .... , '-vv.u:;;, =·• GR 585.14 278.86 585.3 283.24 586.13 312.3 586.26 314.38 587.84 341.78 
GR 588.28 349.57 590.0 362.95 

NC 0.1 0.1 0.04 0.3 0.5 
ET 2 0 1.40 

001.'NSTREAH FACE 66. Culvert 
Xl 5964 33 204.36 209.84 100.0 100.0 100.0 0 0 0 
X3 10 581.8 581.8 
GR 590.0 0.0 589.21 34.07 589.1 36.59 588.25 63.66 588.15 69.87 
GR 587.63 93.24 587.38 104.26 587.0 118.35 586.75 134.2 586.47 148.83 
GR 586.04 166.36 585.72 175.23 578.77 202.60 578.77 204.36 578.77 204.56 
GR 578. 77 205.i6 578.77 206.05 578.77 2.07.iO 578.77 208.15 c,io -,-, -,no n.1. 

;JfQ,lf LV:;;1,V"T 

GR 578.77 209.64 578.77 209.84 578.77 211.60 584.78 235.23 585.1 255.37 
GR 585.18 264.22 586.04 285.73 586.27 289.83 587 .16 316.98 587.27 318.92 
GR 588.49 344.52 588.81 351.8 590.0 364.3 

-
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-
SB 0 1.56 2.6 0 3.48 0 11.2 0.4 578.81 578.77 

UPSTREAM FACE 66" Culvert 
Xl 5990 33 207.16 212.64 26.0 26.0 26.0 0 0 0 
X2 l 581.31 582.31 
X3 10 582.31 582.31 
BT C~ C •13 178.00 585.66 585.66 205.40 582.31 578.81 207.16 582.31 578.81 
BT 207 .36 582.31 579.61 207.96 582.31 580.50 208.85 582.31 581.10 
BT 209.90 582.31 581.31 210.95 582.31 581.10 211.84 582.31 580.50 
BT_ ·212.44 582.31 579.61 212.64 582.31 578.81 214.40 582.31 578.81 
BT 238.00 584.84 584.84 
GR 590.0 0.0 589.26 34.56 589.14 37.12 588.2 64.57 588.08 70.88 
GR 587 .54- - -- 94.59 587.28 105. 76 586.89 120.06 586.66 136.13 586.4 150.98 
GR - 585.98 168.76 585.66 118:00 578.81 205.40 578.81 207 .16 578.81 207.36 
GR 578.81 207.96 578.81 208.85 578.81 209.90 57B.81 210.95 578.81 211.84 
GR 578,81- - 212.44 578.81 212.64 578.81 214.40 584.84 238.00 585.17 257.62 

~~ GR - 585.27 266.32 586.26 287.45 586.51 291.47 587.42 318.15 587.52 320.05 
GR 588.66 345.2 588.94 352.36 590.0 364.64 

~ IT 2 0 1.4 
30' UPSTREAM OF 66" Culvert 

~ - --Xl- 6020 27 200.17 230.83 30.0 30.0 JO O• 0 0 0 
-~ GR 590.0 0.0 589.36 35.54 589.23 38.18 588.08. 66.41 587.95 72.89 

GR 587.36 97.28 587.07 108.76 586.66 123.47 586.47 140.0 586.25 155.27 
"i'--~ GR 585:8o/ ·173.55 585.49 186.14 585.18 190.91 584.3 200.17 578.88 212.0 

GR 578.88 221 584.01 230.83 584.77 235.24 585.32 262.12 585.45 270.51 
GR 586.71 290.89 586.99 294.77 587 .93 320.48 588.03 322.32 588.98 346.57 
GR 589.21 353.47 590.0 365.31 

=-- 0.1 0.1 0.04 0.1 0.3 
Sect1_0_n L [ 6150 l 

0 6150 17 214.0 245.0 350.0 350.0 350.0 0.0 0.0 
bl( 590.0 0.0 589.6 38.0 587.8 71.0 586.9 104.0 586.1 132.0 
GR 585.9 166.0- 585.4 199.0 584.41 214.0 579.07 226.5 579.07 235.5 

~ 
GR 583.87 - 245.0 585.0 249.0 585.9 281.0 588.2 303.0 589.3 328.0 
GR 589.8 350.0 590.0 367.0 

- - Section H [ 6400 ] 
Xl 6400 25 277.0 324.0 250.0 250.0 250.0 0.0 0.0 0 
GR 591.0- 0.0 590.0 29.0 590.1 45.0 589.5 73.0 588.9 113.0 

c""=- -- GR. 588.8 143.0 588.8 174.0 588.0 202.0 585.9 229.0 585.5 250.0 
GR 585.6 277.0 584.0 282.5 579.15 293.0 579.15 302.0 584.0 312.5 
GR 586.1 --324.0 585.7 350.0 585.9 378.0 586.5 410.0 588.6 445.0 
GR 589.4- 471.0 589.6 501.0 590.0 535.0 590.4 569.0 591.0 604.0 

219' DOWNSTREAM OF Sass Rd Bridge 
Xl ~--"~6667- 22 633.16 661.0 267.0 267.0 267.0 0 0 0 
GR 591.4 0.0 590.8 48.0 589.8 93.0 588.6 473.0 587.3 485.0 
GR 585.1 521.0 584.9 552.0 585.9 601.0 585.6 608.0 586.6 615.0 
GR 586.85 633.16 579.93 647.0 579.93 651.0 581.67 654.48 581.8 655.0 
GR 583.2 658.0 585.3 661.0 585.6 669.0 584.4 701.0 588.5 750.0 
GR 589.8 804.0 591.2 870.0 

c. .• - -
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NC 0.1 0.1 0.04 0.3 0.5 

65' DOWNSTREAM OF Sass Rd Briiti:. 
Xl 6837 20 244.0 2.77 .0 170.0 170.0 170.0 0.0 0.0 0 
GR 591.2 0.0 590.9 21.0 590.2 63.0 589.2 116.0 587.1 171.0 
GR 586.2 204.0 585.6 244.0 583.5 249.0 582.1 253.0 581.36 256.64 
GR 580.43 258.5 580.43 262.5 581.17 263.97 581.8 269.0 585.5 277.0 
GR 585.2 334.0 585.1 ·358.0 590.2 399.0 590.4 450.0 591.2 511.0 

ET 2 0 1.41 
DOWNSTREAM FACE Sass Rd Bridge 

Xl 6865 16 302.34 22.34 28.0 28.0 28.0 0.0 0.0 0 
X3 10 0.0 0.0 0.0 o.o 0.0 0.0 588.5 588.5 
GR 591.1 o.o 590.6 51.0 590.3 105.0 590.2 150.0 590.0 204.0 
r,R 588.9 254.0 587.4 278.0 580.58 302.34 580.58 322.34 587.4 346.0 
GR 588.6 371.0 589.7 'al22.0 589.9 473.0 590.3 523.0 590.4 577.0 
GR 590.7 638.0 

~c 0.08 0.08 0.04 0.3 0.5 
~c 2.013 0.2 3.0 0.0 7.0 9.0 70.0 9.1 580.66 580.58 

UPSTREAM FACE Sass Rd Bridge -
Xl 6935 17 312.1 332.1 70.0 70.0 70.i •• 0.0 0.0 0.0 
X2 0.0 o.o 2 517.66 589.30 0.0 0.0 0.0 
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 589.3 589.3 
BT -9 223.0 589.6 l' 275.0 589.3 288.1 589.3 ., 
BT 312.1 589.5 .CZ 332.l 589.5 356.1 589.3 
BT 369.0 589.4 400.0 589.6 454.0 589.8 
GR 591.1 0.0 590.4 59.0 590.1 113.0 589.9 171.0 589.6 223.0 
GR 588.5 275.0 588.0 288.1 580.66 312.1 580.66 332.1 588.0 356.1 
GR 588.5 369.0 589.3 400.0 589.8 454.0 590.3 507.0 590.3 559.0 

' 590.4 614.0 590.5 666.0 

ET 2 0 1.4 
Section [ 6980 ] 45' UPSTREAM of Sass Rd Bridge.,... 

Xl 6980 20 225.31 247.13 45.0 45.0 45.0 0.0 0.0 0.0 
XJ 581.1 
GR 591.18 0.0 590.91 1.83 591.06 52.44 588.15 110.33 588.32 150.47 
GR 585.33 168.36 585.05 174.61 585.54 187.81 586.10 194.06 584.29 225.31 
GR 582.36 229.13 581.00 233.68 581.00 238. 73 582.36 243.57 585.30 247.13 
GR 585.20 287 .77 585.69 298.06 588.68 309.14 591.06 363.69 591.30 379.58 

NC 0.08 0.08 0.04 0.1 0.3 
[ 7057 l 

Xl 7057 16 160.1 181.5 77.0 77.0 77.0 0 0 0 

GR 591.6 0.0 590.7 6.0 589.3 58.0 586.0 127.0 586.1 147.0 
GR 584.04 160.1 581.83 163.5 581.22 168.80 581.22 172.8 581.83 176.7 
GR 584.29 181.5 584.74 198.6 585.9 205.0 588.4 214.0 590.5 238.0 
rn c:n• ., 290.0 u~ ;,J::t'J.,., 

• 
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r 

-~ 
NC ---0.04- 0.04 0.04 0.1 0.3 
- -~~- [ 7128] S. PL of "COPPER CREEK" -a:;: 

Xl 7128 15 12.0 133.0 71.0 71.0 71.0 0 0 0 
GR 591.6 0.0 590.7 5.0 -, 588.6 12.0 585.3 27.0 583.8 60.0 
GR 581:3 - - - 63.0 581.3 75.0 583.4 81.0 584.2 100.0 585.6 107.0 

-GR - 585.9 133.0 585.6 187.0 .. 585.2 213.0 588.7 235.0 591.1 268.0 
--

--- [-7328_] 
=- Xl 7328- 13 100.0 227.0 200.0 200.0 200.0 0 0 0 

GR 591.1 IJ_,O 588.8 50.0 588.2 100.0 584.9 122.0 583.7 151.0 
GR 581.3 154.0 581.3 172.0 ~ 583.3 177.0 584.1 202.0 588.0 227.0 

- GR 589.1 - 308.0 590.1 358.0 591.0 412.0 .. 
--

""'-~- _ Section N-[-7400 J 
Xl 7400 · 25 138.5 257.45 72.0 72.0 72.0 o.o 0.0 0.0 

~--GR 590.82 0.0 590.11 21.76 589.72 32.32 589.28 50.78 589.22 61.34 
- __ GR 589.12 ·c69.25 589.16 80.46 588.73 112. 78 588.3 138.5 585.69 153.92 

-GR- 584.97 161. 78 584.52 179.32 -,_ 583.27 184.76 583.05 192.48 581.47 195.65 
-- _GR 581.47 207 .35 583.3 211.9_ 583.68 214.68 584.57 234.68 585.33 240.34 

GR 588.35 - 257.45 588.73 285.41 589.31 315.16 590.21 350.78 591.07 389.25 

[ 7528 J 
-_ -Xl 7528 17 210.0 314.0 -""'~ 128.0 128.0 128.0 0 0 0 
~-GR 590-;-3 - 0.0 589.6 33.0 589.14 49.0 589.03 77.0 589.5 93.0 

GR 590.0 122.0 589.3 171.0 - 588.5 210.0 585.1 227.0 585.1 255.0 
~~-GR 581.9 - 261.0 581.8 273.0 584.2 279.0 585.8 300.0 589.0 314.0 

GR -589.1 321.0 591.2 347.0 

-- [ 7728 -] 
:.~.a 

7728 21 303.0 423.0 200.0 200.0 200.0 0 0 0 
581.8 

GK 591.0 o:o 591.5 25.0 591.0 75.0 590.35 105.0 589.85 121.0 
-~ GR 589.9 149.0 590.4 165.0 ·- 591.8 195.0 589.80 255.0 588.65 303.0 

GR 585.6 331.0 584.9 356.0 581.6 361.0 581.1 375.0 584.90 380.0 
- _GR - 586.1 -416.0 588.7 423.0 590.3 451.0 592.3 515.0 591.3 550.0 

- GR 
590.81--~ - 571.0 

[ 7928] 
Xl -7928 20 290.0 410.0 200.0 200.0 200.0 0 0 0 

~--X3 581.8 
GR 592.0 0.0 591.5 45.0 589.62 137 .0 590.1 153.0 590.7 183.0 

~-GR- 589.4 233.0 588.75 290:0 585.7 313.0 585.0 338.0 581.0 343.0 

- GR 58r.5 355.0 584.0 360.0 585.4 396.0 588.8 410.0 589.3 448.0 
GR 590.5 498.0 590.0 528.0 589.48 544.0 590.2 572.0 590.7 602.0 

-
·Section [ 8000 J 128" OOIINSlREAlt OF Fish Creek Dr. -

Xl 8000 26 211.25 331.25 72.D 72.0 72.0 0.0 0.0 0.0 
X3 - - - 581.8 

~-. GR 591.65 0.0 591.34 32.78 590.15 99.8 590.47 111.45 590.87 133.31 
GR 590.04 169.73 589.64 211.25 586.25 229.09 585.64 233.68 584.l 258.06 
GR 581.17 262.94 581.53 277.56 583.41 282.44 585.58 316.58 585.74 317.58 

-~GR 589.71 331.25- 589.93 370.29 590.56 421.66 590.27 443.69 590.04 452.48 
GR 589.84 457.99 589.61 468.91 589.86 484.67 590.21 497.68 590.26 499.91 

-



2SEP97 07:40:04 PAGE 5 -GR 591.05 528.5 

ET 2 0 1.41 
NC 0.04 0.04 0.04 0.3 0.5 

[ 8128 ] OOWNSTI!EAH FACE Fish Creek Dr. 
Xl 8128 14 114.25 133 .75 128.0 128.0 128.0 0 0 0 
V, ,n CD1 o 590.8 .c:nt\ o •• .v ""'-'.L.U ;i::,u .o 
GR 591.0 0.0 591.3 65.0 585.6 82.3 584.8 105.3 581.45 114.25 
GR 581.45 133. 75 584.8 142.8 585.6 162.8 591.4 185.0 590.5 303.0 
GR 589.86 318.0 589.82 346.00 590.3 362.0 591. 7 392.0 

SC 2.013 0.2 3.0 20.0 7.0 9.0 72.0 9.1 581.51 581.45 
[ 8200 j UPS1KEAH FACE Fish Creek Dr. 

Xl 8200 14 114.25 133.75 72.0 72.0 72.0 0 0 0 
X2 0.0 0.0 2 588.51 591.30 0.0 0 0.0 0.0 
X3 10 581.8 591.3 591.3 
GR 591.0 0.0 591.3 65.0 585.6 82.3 584.8 105.3 581.51 114.25 
GR 581.51 133.75 584.8 142.8 585.6 162.8 591.4 185.0 590.5 303.0 
GR 589.86 318.0 589.82 346.00 590.3 362.0 591.7 392.0 

ET 2 0 1.4 
[ 8280 J 80' UPSlREAM OF Fish Creek Dr. 

Xl 8280 23 150.54 270.54 80.0 80.0 80.0 •• 0 0 0 
X3 581.B 
GR 591.0 0.0 590.28 22.14 590.25 66.41 591.07 88.55 590.79 125.45 
GR 589.98 150.54 586.09 168.55 585.74 170.83 584.2 194.98 581.53 202.71 
GR 581.53 217.6 583.77 223.48 585.62 247.01 586.75 256.08 590.02 270.54 
GR 590.72 306.36 590.84 362.32 590.64 371.35 590.16 384.16 589.7 408.09 
GR 589.66 416.04 589.71 421. 75 590.14 447 .38 

0.04 0.04 0.04 0.1 0.3 -[ 8328 J 
Xl 8328 17 204.0 324.0 48.0 48.0 48.0 0 0 0 
X3 581.8 
GR 591.0 0.0 589.8 30.0 589.7 90.0 591.0 120.0 590.5 170.0 - r::nn 1c -,n..i " r,u:. , 225.0 585.1 .. r,. n 581.5 .. rn n rn1 11:. .,.,.n n 
"" ;JO:,. J.;;J ,u-...u ;JO:J./ £::JU.U """·" ;J0.1.IIJ ,,u.u 
,R 584.6 276.0 586.0 300.0 589.15 324.0 590.5 356.0 591.0 406.0 
GR 589.39 454.0 589.16 482.0 

[ 8528 J 
Xl 8528 17 127.0 247.0 200.0 200.0 200.0 0 0 0 
X3 581.8 
GR 590.78 0.0 591.3 24.0 591.8 54.0 590.2 102.0 589.4 127.0 
GR 586.0 145.0 585.5 171.0 581.8 181.0 581.6 193.0 584.9 203.0 
GR 586.4 230.0 589.35 247.0 590.4 267 .0 591.4 308.0 589.92 354.0 
GR 590.0 382.0 591.3 432.0 

Section O [ 8700 J 
Xl 8700 30 188.7 302.41 172.0 172.0 172.0 0.0 0.0 0.0 
X3 581.8 
GR 591.11 0.0 591.07 35.66 590.97 80.24 590.85 88.9 590.29 103.16 
GR 590.09 127 .48 590.16 151.56 590.23 171.93 589.65 188.7 587.94 203.98 
GR 587.79 207 .7 584.85 226.03 584.64 226.7 583.95 227 .Bl 583.15 230.05 
GR 581.66 234.52 581.66 238.96 582.79 242.64 583.19 243.56 584.95 245.4 

-
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GR .585. 95 247.24 586.4 250.71 587 .96 282.43 588.34 286.78 590.26 302.41 
~ GR 590.65. ~~309.81 591.02 325.0 590.47 342.04 590.5 352.41 590.99 370.93 

[ 8797 ] N.· PL of "COPPER CREEK" 
Xl 8797. 17 225.0 335.0 97.0 97.0 97.0 0 0 0 

~- X3 581.8 
GR 591.3 0.0 590.4 106.0 589.7 123.0 589.7 152.0 590.5 205.0 
GR ·.589.8 225.0 588.9 242.0 584.3 259.0 583.5 260.0 582.8 262.0 

~ GR 581.7 266.0 582.8 270.0 583.3 271.0 585.8 273.0 587 .1 275.0 
GR 589.1 318.0 590.8 335.0 

NH 2c 0.05 469.0 0.04 1057 . 
. Section P [ 9300 l 

. Xl 9300· 40 469.0 496.0 503.0 503.0 503.0 0.0 0.0 0.0 .GR~ 593.0 0.0 592.4 18.0 592.2 54.0 591.3 93.0 591.3 136.0 
~~ .. GR 590.8 180.0 590.7 212.0 589.6 227.0 589.2 265.0 589.6 312.0 

GR 589.9 348.0 590.1 380.0 589.5 410.0 588.5 423.0 588.8 445.0 
~~..=- -GR 588.6 469.0 586.3 479.0 585.5 479.0 585.5 482.0 585.5 485.0 

GR 586.3 485.0 588.9 496.0 589.6 526.0 589.1 549.0 588.3 567.0 
GR -- 591.1 591.0 592.1 629.0 593.0 661.0 592.7 706.0 592.7 748.0 
GR 591.8- ·- --793_0 592.7 832.0 592.7 855.0 592.3 882.0 591.7 924.0 
GR 592.0 . 955.0 592.4 991.0 592.4 1021. 592.4 • 1047. 593.0 1057. . 
NH r.- - -- 0.04 1184. 

Section [ 9900]""". 
- Xl 9900 37 586.0 632.0 600.0 600.0 600.0 0.0 0.0 0.0 

GR 594.0_ 0.0 593.7 43.0 593.4 87.0 593.0 138.0 592.4 172.0 
··~GR 592.7 209.0 593.4 251.0 593.7 282.0 593.2 302.0 593.7 344.0 

GR 593.7 ·. 386.0 593.1 429.0 591.1 472.0 590.0 517.0 589.7 540.0 
~---590.0 563.0 590.0 586.0 586.4 614.0 585.5 614.0 585.5 620.0 

-~ 586.4 620.0 590.6 632.0 590.2 669.0 590.0 716.0 593.0 745.0 
592.8 788.0 593.7 817.0 593.7 849.0 593.0 881.0 593.1 925.0 

GR 593;4 - 958.0 593.1 996.0 592.9 1026. 593.2 1059. 593.6 1093. 
GR - 593.2 1130. 594.0 1184. 

---,,,------=-

="r-

-
~ 

-3=-



2SEP97 07:40:04 PAGE 7 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
a QLOB QCH QROB ALOB ACH AROB VOL Tl/A R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHJN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWIO ENOST 

•PROF 1 

CCHV= .100 CEHV= .300 
"SECNO 5800. 000 

Section K [ 5800] 
5800.000 7.54 586.06 .00 586.06 586.23 .17 .oo .00 584.09 

700.0 6.8 598.8 94.3 13.8 166.8 153.7 .0 .0 584.27 
.00 .50 3.59 .61 .100 .040 .100 .000 578.52 155.10 

.001071 600. 600. 600. 0 0 0 .oo 164.20 319.30 

-SECNO 5864. 000 
100' DOWNSTREAM OF 66" Culvert 

5864.000 7.49 586.11 .00 .00 586.31 .20 .07 .01 584.15 
700.0 8.7 627.3 64.0 16.6 167.6 108.9 .5 .2 584.20 

.01 .52 3.74 .59 .100 .040 .100 .000 '• 578.62 159.08 
. 001158 64. 64 • 64. 1 0 0 .00 152.94 312.02 

--:HVa .300 CEHV= .500 
oECNO 5964.000 

OOWNSTREAH fACE 66" Culvert 
5964.000 7.47 586.24 .00 .00 586.47 .23 .14 .02 578.77 

700.0 205.6 250.3 244.1 126.2 40.9 168.0 1.2 .6 578.77 
.01 1.63 6.12 1.45 .100 .040 .100 .000 578. 77 158.45 

.001860 100. 100. 100. 1 0 0 .00 130.73 289.19 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
.00 1.56 2.60 .00 3.48 .00 11.20 .40 578.81 578. 77 

-SECNO 5990.000 
6870 D.S. ENERGY OF 586.47 IS HIGHER THAN COMPUTED ENERGY OF 586.46 
PRESSURE ANO WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO WEJRLN 
AAfA 

680.87 586.51 .00 666. 34. II. II. 581.31 582.31 60. 

-
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~ 

UPSTREAM FACE 66" Culvert 
5990.000_ 7 .43 - 586.24 .00 .00 586.47 .24 .00 .00 578.81 

-_""_,,;-~_ 700.0 210.0 251.7 238.4 128.0 40.7 160.2 1.4 .6 578.81 
.02 1.64 6.18 1.49 .100 .040 .100 .000 578.81 157.88 

.001912 26. 26. 26. 2 0 9 .00 129.07 286.96 

-- -

"SECNO 6020.000 
- -30' UP~lREAH OF 66" Culvert 

~ 6020.000 7 .44 586.32 .00 .00 586,53 .21 .04 .01 584.30 
700.0 16.4 650.9 32.7 32.1 170. 7 56.5 1.6 .7 584.01 

~ .02 '°:Sr 3.81 .58 .100 .040 .100 .000 578.88 150.72 
l\ft'I 'I 0., ,n ,n ,n 2 0 0 ,QQ 133.78 284.51 .VUJ..1,0, ""· ""' ""· 

-

CCHV• --.100 CEHV= .300 
-~~"SECNO 6150.000 

Section L [ 6150 J 
- -51so.ooo 7.65 ~ 586.72 .00 .oo 586.89 .17 .36 .00 584.41 

700.0 45.0 625.9 29.1 94.2 181.1 53.2 3.9 2.0 583.87 
.05_~ .48 3.46 .55 .100 .040 .100 .000 579.07 110.16 

-~----s,: .000903 350. 350. 350. 2 0 0 .00 178.72 288.88 

-~ "SECNO 6400.000 
Section H [ 6400 J 

6400.000 7.85 587.00 .00 .00 587.11 .11 .21 .01 585.60 
- 700;0-- - 36.9 624.9 38.2 73.6 218.7 89.0 6.0 3.1 586.10 ---=~ -- .08 .so - 2.86 .43 .100 .040 .100 .000 579.15 214.98 

----00818 
250. 250. 250. l 0 0 ,00 203.20 418.17 

~ 

•,aCNO 6667.000 
_2J9' DOWNSTREAM OF Soss Rd Bridge 

~ 
6667 .000 --- 7.33 587 .26 .00 .00 587.37 .11 .26 .00 586.85 

700.0 163.9 432.2 103.9 UJ.7 131.5 135.6 8.7 4.5 585.30 
.11 .-72- 3.29 .77 .100 .040 .100 .000 579.93 485.67 

.001133-~ 267. 267. 267. 2 0 0 .00 249.50 735.i7 

CCHV= -.300 CEHV= .500 
-~"SECNO 6837. 000 

65' DOWNSTREAM OF Sass Rd Br1 dge 
6837.000 7.00 587 .43 .00 .00 587 .54 .11 .17 .00 585.60 

100.0- 46.2 514.0 139.7 88.0 163.5 194.6 10,5 5.4 585.50 - .13 .53 3.14 .72 .100 .040 .100 .000 580.43 162.49 
.000916 170 .. 170. 170. 0 0 0 .00 214.20 376.69 --~ ~ 

~ 

~ 

~ 

- -



25EP97 07:40:04 PAGE 9 -SECNO DEPlH CWSEL CRIWS WSELK EG HV HL CLOSS L·BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TllA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR 11TH EL.HIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"SECNO 6865.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 588.50 ELREA= 588.50 

DOWNSTREAM FACE Soss Rd Bridge 
6865.000 6.73 587.31 .00 .00 587. 73 .42 .03 .15 580.58 

700.0 .o 700.0 .0 .0 134.6 .o 10.7 5.4 580.58 
.13 .00 5.20 .00 .000 .040 .000 .000 580.58 302.34 

.001544 28. 28. 28. 2 0 0 .00 20.00 322.34 

CCHV= .300 CEHV= .500 

• EC !AL CULVERT 

Sc ,UNO CUNY ENTLC COFQ ROLEN RISE SPAN CULVLN .. CHRT SCL ELCHU ELCHO 
2 .013 .20 3.00 .00 7.00 9.00 70.00 9 l 580.66 580.58 

CHART 9 · BOX CULVERT Willi FLARED WINGWALL AND INllET TOP EDGE BEVEL 
SCALE l · WINGWALL FLARED 45 DEGREES; INLET TOP Ell6E = 0.0430 

"SECNO 6935.000 

SPECIAL CULVERT Ol/llET CONTROL , • = 586.515 EGOC = 587.980 PCWSE= 587.308 ELTRD= 589.300 -SPECIAL CULVERT 0 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
586.52 587.98 .25 0. 700. 5.054 126.0 589.30 o. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 589. 30 ELREA= 589.30 

UPSTREAM FACE Sass Rd Bridge -
6935.000 6.92 587 .58 .00 .00 · 587.98 .40 .25 .00 580.66 

700.0 .0 700.0 .0 .0 138.5 .0 10.9 5.5 580.66 
.13 .00 5.05 .00 .000 .040 .000 .000 580.66 312.10 

.001402 70. 70. 70. 2 l 0 0 .00 20.00 332.10 

"SECNO 6980.000 
Section [ 6980 J 45' UPSTREAM of Sass Rd Bridge -

6980.000 6.93 588.03 .00 .00 588.12 .09 .04 .09 584.29 
700.0 166.6 391.2 142.2 178.3 127.6 149.9 11.2 5.6 585.30 

.14 .93 3.07 .95 .080 .040 .080 .000 581.10 152.19 
.000722 45. 45. 45. 2 0 0 .00 154.55 306.74 

-
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~- SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL nlA R·BANK ELEV 
Tl)!£ VLOB VCH VROB XNL XNCH XNR m El.MIN SSTA 

~-~ SLOPE ~ XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENOST 

-

= CCHV=" - -.100 CEHV= .300 
"SECNO 7057.000 

[ 7057 J 
7057.000- 6.83 588.05 .00 .00 588.20 .16 .07 .02 584.04 

~----:c _ -.)00.0 110:7 481.8 107.5 122.7 128.6 86.1 11.9 5.8 584.29 
.15 .90 3.75 1.25 .080 .040 .080 .ODO 581.22 84.21 

.001008 77. 77. 77. 2 0 0 .OD 128.52 212.73 
-- -

- CCHV• .100 CEHV= .300 
"SECNO 7128. 000 _ 

"_3302 WARNING: CONVEYANCE CHANGE 01/TSIDE OF ACCEPTABLE RANGE. KRATIO = 2.52 
--£=..___ [ 7128] S. PL of "COPPER CREEK" 

7128.000 · 6.92 588.22 .00 .00 588.24 .02 .02 .01 588.60 
700.0 .o 499.9 200.1 .0 447.4 235.6 12.7 ' 6.1 585.90 

.i6 .00 1.12 .85 .ODO .040 .040 .ODO 581.30 13.72 
.000158 71. 71. 71. 2 0 0 .00 218.28 232.00 

~ 

-SECNO 7328. 000 
[ 7328 J 

.28.000-- _6.95 588.25 .DO .00 588.28 .03 .04 .00 588.20 
~ 700.0 .0 699.7 .3 .1 492.9 2.3 15.5 6.9 588.00 
_ .20 .05 1.42 .15 .040 .040 .040 .000 581.30 95.77 

-- ~000244 200. - 200. 200. 2 0 0 .OD 149.70 245.47 
~ 

c·--SECN0.7400.000 
Section N [ 7400 J 

7400.000 6.79 588.26 .00 .00 588.31 .04 .02 .00 588.30 
700.0 ,0 700.0 .0 .0 432.l .o 16.Z 7.Z 588.35 

c22-- .00 1.62 .00 .000 .040 .000 .000 581.47 138.70 
- .000343 72. 72. 72. 0 0 0 .00 118.27 256.97 

•SECNO 7528 ":°ODO 
[ 7528 ] 

7528.000 6.50 588.30 .00 .00 588.37 .07 .06 .01 588.50 
100:0 .0 700.0 .0 .0 336.4 .0 17.3 7.5 589.00 

.23 .00 2.08 .00 .000 .040 .ooo .000 581.80 210.99 - .000638 128. 128. 128. 0 0 0 .00 99.96 310.95 



2SEP97 07:40:04 PAGE 11 -SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AAOB VOL TWA R•BANK ELEV 
TINE VLOB VCH VROB XNL XNCH XNR \/TN El.ltlN SSTA 
SLOPE XLOBL XLCH XL08R [TRIAL JDC [CONT CORAR TOPWID ENDST 

.-c;.~r.Nn 77?A_nnn 
[ 7728 ] 

7728.000 6.64 588.44 .00 .00 588.49 .05 .12 .00 588.65 
700.0 .0 700.0 .0 .0 375.5 .0 19.0 8.0 588.70 

.26 .00 1.86 .00 .000 .040 .000 .000 581.80 304.95 
_000550 200. 200. 200. 2 0 0 .00 117.34 422.29 

"SECNO 7928.000 
[ 7928 J 

7928.000 6.74 588.54 .oo .00 588.59 .05 .10 .00 588.75 
700.0 .0 700.0 .0 .0 406.8 .o 20.8 8.5 588.80 

.30 .00 1.72 .00 .000 .040 .000 .000 581.80 291.51 
_000420 200. 200. 200. 1 0 0 .00 117.45 408.97 

"SECNO 8000.000 
Section [ 8000 J 128' DOWNSTREAM OF Fish Creek Dr . ..., 

8000.000 6.77 588.57 .00 .00 588.61 .04 .03 .00 589.64 
700.0 .0 700.0 .0 .0 430.3 .o 21.5 8.7 589.71 

.31 .00 1.63 .oo .000 .040 .000 .000 581.80 216.84 
.000320 72. 72. 72. 0 0 0 .00 110.51 327.35 

r ''a .300 CEHV= .500 
NO 8128.000 -3302 WARNING: CONVEYANCE CHANGE OIJTSIOE OF ACCEPTABLE RANGE. KRATIO = .43 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 590.80 ELREA= 590.80 

[ 8128 ] DOWNSTREAM FACE Fi sh Creek Dr. 
8128.000 6.65 588.45 .00 .00 588.90 .45 .08 .21 581.80 

700.0 .0 700.0 .0 .0 129.6 .0 22.3 8.9 581.80 
.31 .00 5.40 .oo .000 .040 .000 .000 581.80 114.25 

.001690 128. 128. 128. 2 0 0 .00 19.50 133.75 

-



=--
~~-2SEP97 ~~-07:40:04 

SECNO - -_ DEPTH CWSEL CRIWS WSEU( EG HV HL OLOSS 
- Q QLOB- QCH QROB ALOB ACH ARDS VOL 111A 

TIHE VLOB VCH VROB XNL XNCH XNR I/TN ELHJN 
SLOPE XLOBL - XLCH XLOBR 11RIAL !DC !CONT CORAR TOPWID 

SPECIAL CULVERT- ~ 
--

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT 
2 .013 .20 3.00 20.00 7.00 9.00 72.00 9 -

~---CHART 9 :-aox CULVERT WITH FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE l • WINGWALL FLARED 45 DEGREES; INLET TOP EDGE= 0.0430 

-SECNO 8200:000 

- -SPECIAL CULVERT OUTLET CON1ROL 
EGIC = ~~587 .365 EGOC = 589.068 PCWSE= 588.447 EL1RD= 591.300 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV EL1RD : WEIRLN 
587.37 - 589.07 • 17 0. 700. 

~ 3495 OVERBANK AREA~ASSIJNED NON-EFFECTIVE: ELLEAa 

------ - [ 8200 ] UPSTREAM FACE Fish Creek Dr. 
- 0.000 6.84 -- 588.64 .00 

700,0~ .0 700.0 .0 
.32 .00 5.25 .00 

.001535 72. 72. 72. 

"SECNO 8280.000 

.00 
.0 

.000 
2 

5.246 126.0 591.30 0 • 

591. 30 EL.REAa 

589.07 
133.4 

.040 
0 

.43 
.0 

.000 
0 

591.30 

.17 
22.5 
.000 
.00 

.00 
8.9 

581.80 
19.50 

= 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.55 

[ 8280] 80' UPS1REAH OF Fish Creek Dr. 
8280.000- 7.39 589.19 .00 .00 

700.0 :o 700.0 .0 .0 
.33 .00 1.47 .00 .000 

.000235 80. 80. 80. 2 
-.. -. - . 

CCHV= _ .100 CEHV= .300 
~--"SECNO 8328.000 

- 3265 DIVIDED FLOW 

3280 CROSS SECTION 8328.00 EXTENDED .04 FEET 

589.22 
475.2 

.040 
0 

.03 
.o 

.000 
0 

.04 .12 
23.1 9.1 
.000 581.80 
.00 112.69 

L-BANK ELEV 
R·BANK ELEV 
SSTA 
ENDST 

SCL 
1 

581.80 
581.80 
114.25 
133.75 

589.98 
590.02 
154.19 
266.88 

ELCHU 
581.51 

PAGE 12 

ELCHO 
581.45 



2SEP97 07:40:04 PAGE 13 -[ 8328 J 
8328 .000 7.40 589.20 .00 .00 589.24 .04 .01 .00 589.15 

700.0 .0 700.0 .0 .0 437.4 .1 23.6 9.2 589.15 
34 .01 1.60 .01 .040 .040 .040 .000 581.80 202.73 

.000338 48. 48. 48. 2 0 0 .00 127.37 482.00 

"SECNO 8528.000 
[ 8528 J 

8528.000 7.47 589.27 .00 .00 589.31 .04 .06 .00 589.40 
700.0 .0 700.0 .0 .0 445.8 .0 25.6 9.8 589. 35 

.38 .00 1.57 .00 .000 .040 .000 .000 581.80 127.75 
.000312 200. 200. 200. 0 0 0 .00 118.71 246.47 

-100.000 

. ,,:_ ·,ARNING: CONVEYANCE CHANGE Ol/TSIOE OF ACCEPTABLE RANGE . KRATIO = .54 

Section O [ 8700 J 
8700.000 7.52 589.32 .00 .00 589.41 .09 .09 .02 589.65 

700.0 .0 700.0 .0 .0 291.5 .0 27.1 ,. 10.2 590.26 
.40 .00 2.40 .00 .000 .040 .000 .000 581.80 191.62 

. 001076 172 • 172. 172. 0 0 0 .00 103.16 294.78 

"SECNO 8797. 000 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO a .61 

[ 8797 J N. PL of "COPPER CREEK" 
97.000 7.62 589.42 .00 .00 589.60 .18 .16 .03 589.80 
700.0 .0 700.0 .o .0 205.1 .0 27.6 10.4 590.80 

.40 .00 3.41 .00 .000 .040 .000 .000 581.80 232.20 
.002900 97. 97. 97. 2 0 0 .00 89.00 321.19 

1490 NH CARD USED 
"SECNO 9300.000 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = 1.57 

Section P [ 9300 J 
9300.000 4.94 590.44 .00 .00 590.50 .06 .88 .01 588.60 

700.0 283.8 247 .1 169.1 251.5 90.8 111.8 31.4 13.1 588.90 
.48 1.13 2.72 1.51 .050 .040 .040 .000 585.50 215.53 

. 001180 503. 503. 503 . 1 0 0 .00 369.82 585.35 

-



- -

~ -2SEP97 
~-~ 

-07:40:04 

"--"= 
SECNO DEPTH CWSEL -CRIWS 
Q QLOB QCH QROB 
TIME VLOB VCH VROB 
SLOPE ~LOBL XLCH XLOBR 

~ ~ 

1490 NH CARO USED 
:,-::- "SECNO 9900: 000 

- Section [ 9900 J ..... 
9900.000 5.67 591.17 .00 

~ 700.0 166.0 424.8 109.2 
.56 1.44 2.85 1.28 

.001324 600. 600. 600. 
--=-,._;_ 

~~ - - -~- -

~= -- -- -

WSELI( EG HV 
AlOB ACH AROB 
XNL XNCH XNR 
!TRIAL !DC !CONT 

.00 591.26 .09 
115.3 149.1 85.2 

.040 .040 .040 
3 0 0 

HL 
VOL 
WTN 
CORAR 

.75 
36.9 
.000 
.00 

. . 

CLOSS 
TllA 
ELMIN 
TOPWJD 

.01 
17.4 

585.50 
256.74 

PAGE 14 

L•BANK ELEV 
R•BANK ELEV 
SSTA 
ENDST 

590.00 
590.60 
470.54 
727.29 



J2SEP97 07:40:04 PAGE 15 -Tl [ FLOOOWAY J AEW JOB NO. 125-620 (PFISHFW .OAT) 
T3 Fish Cr. · POST PROJECT FLOOOWAY 

Jl !CHECK INQ NINV !DIR STRT METRIC HVINS Q \ISEL FQ 

-10. 3. 0. 0. 0 0. 0. 700. SB6.16 0. 

J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIH !TRACE 

2. 0. -1. 0. 0. 0. 0. 0. 0. 0. 

'• 

-

-



-~ --

=--2SEP97 -~ - 07:40:04 

SECNO a -
TIME 
SLOPE 

*PROF 2 

OEPTH 
QLOB 
VLOB 
XLOB~ 

CWSEL 
OCH 
VCH 
XLCH 

_ CCHV= - .100 CEHV= • 300 
- ,- -SECNO 5800 .000 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL ICC 

HV 
AROB 
XNR 
!CONT 

~ 2800 NAT Of= 213.90 WSEL.I(= 586.06 ENC Ql= 213.90 WSEL= 
NAT Ql= - 223. RATIOS LOB, CH. RO&- ,0109 .8444 .1447 WSEL= 

-
~ 3470 ENCROACHMENT STATIONS= 

- Section K [ 5800 J 
5800.000 7.64 586.16 

700.0- .0 614.4 
.00 .00 3.62 

001152 600. 600. 

-SECNO 5864. 000 

173.0 

.00 
85.6 

.70 
600. 

275.9 TYPE= 

586.06 
.0 

.000 
0 

586.34 
169.8 

.040 
0 

4 TARGET= 

.18 
121.6 

.100 
0 

- -2900 NAT Ql= 205:67 WSELK= 586.11 ENC Ql= 205.67 WSEL= 
NAT Ql= - ~214.- RATIOS LOB, CH, R08= .0138 .8867 .0995 WSEL= 

-- 3470 ENCROACHMENT STATIONS= 180.8 
100'-DOWHSTREAH OF 66" Culvert 

5864.000 7 .60 586.22 .00 
- - 700.0 .0 642.5 57.5 

-- - .01 - .00 3.76 .70 
--- • 001239 64. 64. 64. 

~-~ CCHV• .300 CEHV= .500 
-SECNO 5964.000 

263.9 TYPE= 

586.11 586.42 
.0 170.8 

.000 .040 
l 0 

4 TARGET= 

.20 
82.4 
.100 

0 

HL 
VOL 
llTN 
CORAR 

586.16 
586.16 

CLOSS 
TWA 
El.lllN 
TOPWID 

RATIO= 

.042 

.00 
.o 

.000 
.00 

. . 

.00 
.o 

578.52 
102.85 

586.21 RATIO= 
586.21 

.038 

.08 .01 
.4 .l 

.000 578.62 
.00 83.08 

L·BANK ELEV 
R·BANK ELEV 
SSTA 
ENDST 

.0000 

584.09 
584.27 
173.00 
275.85 

.0000 

584.15 
584.20 
180.81 
263.89 

2800 NAT Ql= 162.31 WSELK= 586.24 ENC Ql= 162.31 WSEL= 586.34 RATIO= .0000 
- - NAT_Ql= 169:- -RATIOS LOB, CH. ROB= .2948 .3514 .3538 WSEL= 586.34 

3470 ENCROACHMENT STATIONS= 182.7 
DOWNSTREAM FACE 66" Culvert 

5964.000 - 7 .58 586.35 
700.0 203.2 254.5 

.01 1.78 6.12 
.001819_ 100. 100. 

~--

.00 
242.3 
1.59 
100. 

257.2 TYPE= 

586.24 
114.l 

.100 
1 

586.59 
41.6 
.040 

0 

4 TARGET= 

.24 
152.5 

.100 
0 

.040 

.15 .02 
1.0 .3 

.000 578.77 
.00 74.44 

578.77 
578.77 
182. 71 
257.15 

PAGE 16 



2SEP97 07:40:04 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL Tl/A R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR IITN EL.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENOST 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN awe BWP BAREA ss ELCHU ELCHO 
.00 1.56 2.60 .00 3.48 .00 11.20 .40 578.81 578.77 

"SECNO 5990.000 
6870 D.S. ENERGY OF 586.59 IS HIGHER lliAN COMPUTED ENERGY OF 586.55 
2800 NAT Ql= 160.10 WSELK= 586.24 ENC Ql= 160.10 WSEL= 586.34 RATIO= .0000 
NAT Ql= 166. RATIOS LOB, CH. ROB= .3012 .3540 .3448 WSEL= 586.34 
WATER EL=CHANGE FROM NAlURAL PROFILES BRIDGE 

3470 ENCROACHMENT STATIONS= 184.5 257.2 TYPE= 4 TARGET= .037 
UPSTREAM FACE 66" Culvert 

5990.000 7.53 586.34 .00 586.24 586.59 .25 .05 .00 578.81 
700.0 208.4 255.5 236.1 116.2 41.3 145.6 1.2 • .4 578.81 

.02 1.79 6.19 1.62 .100 .040 .100 .000 ' 578.81 184.49 
.001879 26. 26. 26. 0 0 9 .00 72.67 257.15 

"SECNO 6020.000 
2800 NAT Ql= 203.57 WSELK= 586.32 ENC Ql= 203.57 WSEL= 586.42 RATIO= .0000 
NAT Ql= 212. RATIOS LOB. CH. ROB= .0269 .9218 .0513 WSEL= 586.42 

1 ENCROACHMENT STATIONS= 195.3 253.2 TYPE= 4 TARGET= .038 
30' UPSTREAM OF 66" Culvert 

6020.000 7.54 586.42 .00 586.32 586.64 .22 .04 .01 584.30 
700.0 5.9 670.3 23.8 9.2 173.9 35.3 1.4 .4 584.01 

.02 .64 3.85 .67 .100 .040 .100 .000 578.88 195.30 
• 001178 30. 30 . 30. 2 0 0 .00 57.91 253.21 

CCHV= .100 CEHV= .300 
"SECNO 6150.000 
2800 NAT Ql= 233.00 WSELK= 586.72 ENC Ql= 233.00 WSEL= 586.82 RATIO= .0000 
NAT Ql= 243. RATIOS LOB. CH. ROB= .0715 .8835 .0450 WSEL= 586.82 

3470 ENCROACHMENT STATIONS= 168.3 
Section L [ 6150 J 

6150.000 7.76 586.83 .00 
700.0 38.0 643.7 18.3 

.05 .58 3.49 .64 
. 000899 350. 350 . 350. 

260.2 TYPE= 

586.72 587.00 
65.7 184.4 
.100 .040 

2 0 

4 TARGET= 

.17 
28.4 
.100 

0 

.039 

.36 
3.4 • 

.000 
.00 

.00 
1.0 

579.07 
91.93 

584.41 
583.87 
168.29 
260.23 

PAGE 17 -



-~ -SE;97- 07:40:04 

SECNO DEPTH CWSEL CRIWS WSEU< EG HY 
a QLOB QCH QROB ALOB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT 

~- - "SECNO 6400. 000 
2800 NAT Ql= 244.80 WSEU<= 587.00 ENC Ql= 244.80 WSEL= 
NAT Ql= 257. RATIOS LOB. CH. ROB= .0571 .8815 .0613 WSEL= 

~ 3470 ENCROACHMENT STATIONS- 249.6 368.8 lYPE• 4 TARGET= 
Section H (-6400 J 

6400.000• 7.95 587 .10 .00 587.00 587 .22 .12 
~ -- - 700.0 24.0 648.7 27.3 42.6 223.9 56.4 

.07 .56 2.90 .49 .100 .040 .100 
.000814 250. 250. 250. 2 0 0 

~-----
"SECNO 6667.000 

-- 2BOO NAT Ql= - - -207. 96 WSELK= 587.26 ENC Ql= 207.96 WSEL= 
NAT Ql=- 220. RATIOS LOB. CH. ROB= .2433 .6047 .1520 WSEL= 

~ 3470 ENCROACHHENT,STATIONSa 519.3 706.9 lYPE= 4 TARGET= 
219' DOWNSTREAM OF Sass Rd Bridge 

6667.000 7.43 587.36 .00 587.26 587.48 .12 
700.0 159.4 449.4 91.2 204.2 134.2 106.6 

- .10 :18 3.35 .86 .100 .040 .100 - .001145 267. 267. 267. l 0 0 

-- ~-- - .300 CEHV= .500 -Wo 6837.000 

HL CLOSS L-BANK ELEV 
VOL nlA R·BANK ELEV 
I/TN ELHIN SSTA 
CORAR TOPWID ENDST 

587 .10 RATIO= .0000 
587 .10 

.049 

.21 ,01 585.60 
5.1 1.6 586.10 

.000 579.15 249.59 
.00 119.20 368.80 

587.36 RATIO= .0000 
587.36 . 

.054 

.26 .00 586.85 
7.5 2.6 585.30 

.000 579.93 519.25 
.00 187.65 706.90 

•~ .a~O NAT Ql= 231.33. WSEU<= 587.43 ENC Ql= 231.33 WSEL= 587.53 RATIO= .0000 
= NAT Ql= -243. _RATIOS LOB, CH. ROB= .0718 .7224 .2058 WSEL= 587.53 
0 3470 ENCROACHMENT STATIONSa 210.4 
-- 65' DOWNSTREAM OF Sass Rd Bridge 

-6837.000 7.10 - 587.53 .00 
700.0 34.8 531.5 133.6 

.u .62 3.~ .75 
.000911 170. 170. 170. 

"SECNO _6865.000 

356.4 lYPEa 

587 .43 
56.5 
.100 

0 

587 .66 
167.l 

.040 
0 

4 TARGET• 

.12 
lTT.6 

.100 
0 

.049 

.17 .00 
9.1 3.2 

.000 580.43 
.00 146.00 

585.60 
585.50 
210.37 
356.37 

2800 NAT-Ql=- - 178.17 WSEU<• 587.31 ENC Qla 182.59 WSEL= 587.41 RATIO= -.0248 
NAT Ql• 183. RATIOS LOB, CH, RIJBa .0000 1.0000 .0000 WSEL= 587.41 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .65 

= .. 

PAGE 18 



i2SEP97 07:40:04 

SECNO DEPTH CWSEL CRIIIS I/SEU( EG HV 
a QLOB OCH QROB ALOB ACH AROB 
TINE VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT 

3470 ENCROACHNENT STATIONS= 302.3 322.3 TYPE= 4 TARGET= 

3495 OVERBANK Nlf.A ASSUMED NON·EITTCTIVE. ELLEA= 588. 50 ELREA= 

DOWNSTREAM FACE Sass Rd Bridge 
6865.000 6.85 587.43 .00 587.31 587.84 .41 

700.0 .o 700.0 .0 .0 137.0 .0 
.12 .00 5.11 .00 .000 .040 .000 

.002153 28. 28. 28. 2 0 0 

CCHV= .300 CEHV= .500 

SPEC !AL CULVERT 

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAH 
2 .013 .20 3.00 .DD 7.00 9.00 

CHART 9 · BOX CULVERT WITH FLARED WINGWALL AHO INLET TOP EDGE BEVEL 
SCALE 1 · WINGWALL FLARED 45 DEGREES: INLET TOP EDGE = D.0430 

"SECNO 6935. 000 
BT'"~. BRIDGE SITNCL= 302.34 STENCR= 322.34 

,!AL CULVERT Ol/TlIT CONTROL 
EGIC • 586.515 EGOC = 588.078 PCWSE= 587.430 ELTRD= 589.419 

HL OLOSS L-BANK ELEV 
VOL TIIA R-BANK ELEV 
m ELHIN SSTA 
CORAR TOPWID ENDST 

.000 

588.50 

.04 .14 580.58 
9.3 3.3 580.58 

.000 580.58 302.34 
.00 20.00 322.34 

CULVLN - CHRT SCL ELCHU 
70.00 9 1 580.66 

2800 NAT Ql= 186.94 WSELK= 587.58 ENC Ql= 197.88 WSEL= 587.68 RATIO= -.0585 
NAT Ql= 198. RATIOS LOB. CH. ROS-, .DODD 1.0000 .0000 WSEL= 587.68 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
586.52 588.08 .24 0. 700. 4.984 126.D 589.42 D. 

3470 ENCROACHMENT STATIONS= 312.1 332.1 TYPE= 4 TARGET= .ODD 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 589.30 ELREA= 589.30 

UPSTREAM FACE Sass Rd Bridge,.,.,. 
6935.000 7.03 587 .69 .oo 587 .58 588.08 .39 .24 .DD 580.66 

700.0 .0 700.0 .o .0 140.5 .o 9.5 3.3 580.66 
.13 .OD 4.98 .OD .000 .040 .000 .ODO 580.66 312.10 

.001998 70. 70. 70. D D 0 .DD 20.00 332.10 

PAGE 19 -

ELCHD 
580.58 



"'=- -

SECNO 
- Q -

TIME 
SLOPE 

07:40:04 

DEPTH 
QLOB 
VLOB 
XLOBL 

-SECNO 6980.000 

CIISEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
Ill!IAL 

EG 
ACH 
XNCH 
IOC 

HV 
AROB 
XNR 
!CONT 

2800 NAT Ql., 260.53 WSELK= 588.03 ENC Ql= 260.53 WSEL= 
NAT Ql= - - 272. RATIOS LOB. CH, ROB= .2424 .5508 .2068 WSEL= 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 

_ 3470 ENCROACHMENT STATIONS,, 167. 2 295. 9 TYPE= 4 TARGET= 

.09 
139.3 

.080 
0 

Section [ 6980 ] 45' UPSTREAM of Sass Rd Bridge ..,. 
6980.000 7.03 588.13 .00 588.03 588.22 

- 700.0 163.3 400.8 135.9 165.1 129.7 
.13 .99 3.09 .98 .080 .040 

.000718 - 45. 45. 45. 2 0 

CCHV= .100-CEHV= .300 
-SECNO 7057. 000 
-2800 NAT Ql= 220.44 WSELK= 588.05 ENC Ql= 220.44 WSEL= 
NAT Ql= 229. RATIOS LOB. CH. ROB= .1649 .6797 .1554 WSEL= 

3470 ENCROACHMENT STATIONS,, 117 .4 203.3 TYPEa 4 TARGET= 
[ 7057 l 

7057.000 6;92- 588.14 .00 588.05 588.30 .16 
~--700.0 105.2 495.6 99.3 100.3 130.6 76.0 

.14 1.05 3.79 1.31 .080 .040 .080 
= _ 01014 77. 77. 77. 2 0 0 

-~ 

_ CCIIY• .100 CEHV= . 300 
-SECNO 7128. 000 

HL 
VOL 
WTN 
CORAR 

588.13 
588.13 

1.67 

CLOSS 
TWA 
EU!IN 
TOPWIO 

RATIO= 

.041 

.OS .09 
9.8 3.4 

.000 581.10 
.00 128. 76 

• . 
588.15 RATIO= 
588.15 

.039 

.07 .02 
10.5 3.6 
.000 581.22 
.00 85.94 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

.0000 

584.29 
585.30 
167.18 
295.94 

.0000 

584.04 
584.29 
117.39 
203.33 

= 2800 NAT Ql= 556.40 WSELK= 588.22 ENC Ql= 556.40 WSEL= 588.32 RATIO= .0000 
NAT Ql= 584. RATIOS LOB. CH, ROB= .0000 .7093 .2907 WSEL= 588.32 

~-3302. WARNING:- CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.53 

3470 ENCROACHHENc STATIONS= 12.0 
f 7128 ] S. PL of "COPPER CREEK" 

7128.000 7.02 588.32 .00 
700.0 .0 520.8 179.2 
··c16--- .00 1.13 .88 

- .000158 71. 71. 71. 

= -

:e 

209. 7 TYPE= 

588.22 588.34 
.o 459.6 

.000 .040 
2 0 

4 TARGET= 

.02 
204.8 

.040 
0 

.047 

.02 .01 
11.3 3.8 
.000 581.30 
.00 196.44 

588.60 
585.90 
13.26 

209.70 

PAGE 20 



2SEP97 07:40:04 

SECNO DEPT!i CVSEL CRIWS WSELK EG HV 
a QLOB QCH QROB ALOB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT 

"SECNO 7328 . 000 
2800 NAT Ql= 448.21 WSEL.l(= 588.25 ENC Ql= 467.40 WSEL= 
HAT Ql= 468. RATIOS LOB, CH. ROB= .0001 . 9987 .0011 WSEL= 

3470 ENCROACHMENT STATIONS= 100.0 227.0 lYPE= 4 TARGET= 
[ 7328 l 

7328.000 7.05 588.35 .00 588.25 588.38 .03 
700.0 .0 700.0 .0 .0 507.0 .0 

.20 .00 1.38 .00 .000 .040 .000 
.000223 200. 200. 200. 0 0 0 

"SECNO 7400.000 
2800 NAT Ql= 377.74 WSEL.l(= 588.26 ENC Ql= 393.58 WSEL= 
NAT Ql= 394. RATIOS LOB. CH. ROB= .0000 1.0000 .0000 WSEL= 

3470 ENCROACHMENT STATIONS= 138.5 257.5 lYPE= 4 TARGET= 
Sect1on N [ 7400] 

7400.000 6.90 588.37 .00 588.26 588.40 .04 
700.0 .0 700.0 .0 .0 444.8 .0 

.21 .00 1.57 .00 .000 .040 .000 
. 000315 72. 72. 72. 0 0 0 

'NO 7528.000 
,0 HAT Ql= 277.14 WSEL.l(= 588.30 ENC Ql= 289.55 WSEL= 

HAT Ql= 290. RATIOS LOB. CH. ROB= .0000 1.0000 .0000 WSEL= 

3470 ENCROACHMENT STATIONS= 210.0 314.0 TYPE= 4 TARGET= 
r 7C.?A 1 L ,.,.,.., .I 

7528.000 6.60 588.40 .00 588.30 588.47 .06 
700.0 .0 700.0 .0 .0 346.4 .0 

.23 .00 2.02 .00 .000 .040 .000 
.000586 128. 128. 128. 2 0 0 

*SEC NO 7728. 000 
2800 NAT Ql= 298.53 WSEL.l(= 588.44 ENC Ql= 312.23 WSEL= 

~T Ql= 312. RATIOS LOB, CH. ROB= .0000 1.0000 .0000 WSEL= 

.,, iKROACHHENT STATIONS= 303.0 423.0 TYPE= 4 TARGET= 
[ 7728 l 

7728.000 6.72 588.52 .oo 588.44 588.58 .05 
700.0 .0 700.0 .0 .0 384.9 .0 

.26 .00 1.82 .00 .000 .040 .000 
. 000512 200 . 200. 200. 1 0 0 

PAGE 21 -HL OLOSS L-BANK ELEV 
VOL nlA R·BANK ELEV 
ITT EL.HIN SSTA 
COAAR TOPWID ENDST 

588.35 RATIO= · .042B 
588.35 

.001 

.04 .00 588.20 
14.0 4.5 588.00 
.000 581.30 100.00 
.00 127.00 227.00 

588.36 RATIO= ·.0419 
588.36 

. illlo 

.02 .00 588.30 
14.7 4.7 588.35 
.000 581.47 138.50 
.00 118.95 257 .45 

588.40 RATIO= · .0448 
588.40 

.000 

.05 .01 588.50 
15.9 5.1 589.00 
.000 581.80 210.49 
.00 100.89 311.38 

588.54 RATIO= -.0459 
588.54 

.000 

.11 .00 588.65 
17.6 5.6 588.70 
.000 581.80 304.22 
.00 118.29 422.51 

-



- SECNO a --
TIME-
SLOPE 

ot:4o:o4 

DEPTH 
-- QLOB 

VLOB 
XLOBL 

-SECNO 7928.000 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

WSELJ( 
ALOB 
XNL 
llRIAL 

EG 
ACH 
XNCH 
JDC 

HV 
AROB 
XNR 
!CONT 

2800 NAT Ql= - _ 341.67 WSELJ(= 588.54 ENC Ql= 354.97 WSEL= 
NAT-Ql,._ -- 355. RATIOS LOB. CH. ROS,, .0000 1.0000 .0000 WSEL= 

3470 ENCROACHMENT STATIONSa 290.0 410.0 TYPE= 4 TARGET= 
[_7928 J 

7928.000 6;82 588.62 .00 588.54 588.67 .04 
700.0 .0 700.0 .0 .0 414.5 .0 

.29 .00 1.69 .00 .000 .040 .000 
- :::-= - .000398 - -200. 200. 200. 0 0 0 

--- -SECNO 8000.000--
-~2800 NAT Ql= 391.61 WSELK= 588.57 ENC Ql= 405.92 WSEL= 

NAT Ql= 406. RATIOS LOB. CH. ROS= .0000 1.0000 .0000 WSEL= 

~-3470 ENCROACHMENT STATIONS= 211.3 331.3 TYPE= 4 
- Section [ 8000 J 128' DOWNSTREAM OF Fish Creek Or. -

8000.000 _ 6.85 588.65 .00 588.57 588.69 
700.0 - :o 700.0 .0 .0 438.1 

.31 .00 1.60 .00 .000 .040 
.000303 72. 72. 72. 0 0 

TARGET= 

.04 
.0 

.000 
0 

HL 
VOL 
liTN 
CORAR 

588.64 
588.64 

CLOSS 
TWA 
EL.MIN 
TOPWID 

RATIO= 

.000 

.09 .00 
19.4 6.1 
.000 581.80 
.00 118.21 

588.67 RATIO= 
588.67 

.lioo 

.02 .00 
20.1 6.3 
.000 581.80 
.00 111.11 

L-BANK ELEV 
R·BANK ELEV 
SSTA 
ENOST 

· .0389 

588.75 
588.80 
291.02 
409.24 

- .0366 

589.64 
589.71 
216.48 
327.59 

-~~-
8
-
12

;~~/EHV= .500 

_ aOO NAT Ql= - _170.27 WSEL.K= 588.45 ENC Ql= 174.55 WSEL= 588.55 RATIO= - .0251 
~ NAT Ql= 175. RATIOS LOB, CH, R08= .0000 1.0000 .0000 WSEL= 588.55 

~-

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 

3470 ENCROACHMENT STATIONS= 114.3 133.8 TYPE= 4 TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 

[ 8128 J DOWNSTREAM FACE Fish Creek Dr. 
8128.000 6.74 588.54 .00 588.45 
~ 700.0 .0 700.0 .0 .0 

31 ,00 5.33 .00 .000 
.002402 128. 128. 128. 2 

590.80 ELREA= 

588.98 
131.4 

.040 
0 

.44 
.0 

.000 
0 

:e 

.36 

.000 

590.80 

.08 
21.0 
.000 

.00 

.20 
6.5 

581.80 
19.50 

581.80 
581.80 
114.25 
133.75 

PAGE 22 



2SEP97 07:40:04 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS L·BANK ELEV 
0 OLOB OCH OROB ALDB ACH AROB VOL TIIA R-BANK ELEV 
TIME VLOB VCH VRDB XNL XHCH XNR 
SLOPE XLDBL XLCH XLOBR !TRIAL !DC !CONT 

SPECIAL CULVERT 

SC CUNO CUNY ENTLC COFO ROLEN RISE SPAN 
2 .013 .20 3.00 20.00 7.00 9.00 

CHART 9 · BOX CULVERT WITH FLARED WINGWALL AND INLET TOP EDGE BEVEL 
SCALE 1 · WINGWALL FLARED 45 DEGREES: INLET TOP EDGE= 0.0430 

"SECNO 8200.000 

SPECIAL CULVERT OUTLET CONTROL 
EGJC = 587.365 EGOC = 589.180 PCWSE= 588.536 ELTRD= 591.300 

Im El.HIN SSTA 
CORAR TOPW!D ENDST 

CULVLN CHRT SCL 
72.00 9 1 

2800 NAT 01= 178.69 WSELK= 588.64 ENC 01= 189.39 WSEL= 
NAT 01= 189. RATIOS LOB. CH, ROB= .0000 1.0000 .0000 WSEL= 

SPECIAL CULVERT 

588.74 RATIO= -.0599 
588.74 .. 

EGIC EGOC H4 OWEIR QCULV VCH ACULV ELTRD WEIRLN 
587.37 589.18 .20 0. 700. 5.152 126.0 591.30 0 . 

3470 ENCROACHMENT STATIONS= 114.3 133.8 TYPE= 4 TARGET= . 000 

591.30 , OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 

[ 8200 J UPSTREAM FACE Fish Creek Dr. 
8200.000 6.97 588.77 .00 588.64 

700.0 .0 700.0 .0 .o 
.32 .00 5.15 .00 .000 

.002171 72. 72. 72. 2 

"SECNO 8280.000 

591. 30 ELREA= 

589.18 
135.9 

.040 
0 

.41 
.o 

.000 
0 

.20 
21.2 
.000 
.00 

.00 
6.5 

581.80 
19.50 

581.80 
581.80 
114.25 
133. 75 

2800 NAT 01= 456.48 WSELK= 589.19 ENC 01= 472.14 WSEL= 589.29 RATIO= -.0343 
NAT 01= 472. RATIOS LOB. CH. ROB= .0000 1.0000 .0000 WSEL= 589.29 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 3.15 

3470 ENCROACHMENT STATIONS= 150.5 270.5 TYPE= 
[ 8280 J 80' UPSTREAM OF Fish Creek Or. 

8280.000 7.50 589.30 .00 589.19 
700.0 .0 700.0 .0 .0 

.33 .00 1.44 .00 .000 
.000218 80. 80. 80. 2 

589.33 
487.7 

.040 
0 

4 TARGET= 

.03 
.0 

.000 
0 

.000 

.04 .11 
21.8 6.6 
.000 581.80 
.00 113.69 

589.98 
590.02 
153.68 
267.37 

ELCHU 
581.51 

PAGE 23 -
ELCHO 

581.45 

-



~=-ZSEP97 07:40:04 PAGE 24 -=- =---: = 

SECNO DEPTH CIISEL CRIWS WSELK EG HY HL OLOSS L·BANK ELEV 
~- Q -QLOB QCH (]ROB ALOB ACH AROB VOL Tl/A R·BANK ELEV 

TIME - VLOB VCH VROB XNL XNCH XNR I/Tll EU4IN SSTA 
SLOPE _ XLOBL XLCH XLOBR IlRIAL !DC !CONT CORAR TOPWID ENDST 

- CCHV= .100 CEHV= . 300 
"SECNO 8328.000 

2800 NAT Ql= 380.82 WSELK= 589.20 ENC Ql= 398.40 WSEL= 
NAT Ql= -399. RATIOS LOB, CH. ROB= .DODO .9997 .0002 WSEL= 

589.30 RATIO= · .0462 
589.30 

3280 CROSS SECTION 8328.00 EXTENDED .15 FEET 

3470 ENCROACHMENT STATIONSa 204.0 324.0 TYPE• 4 TARGET= .000 
[ 8328 l 

8328.000 - 7.51 589.31 .00 589.20 589.35 .04 .01 .00 589.15 
700.0 .0 700.0 .0 .0 451.1 .0 22.3 6.8 589.15 

.34 .00 1.55 .00 .000 .040 .000 .000 581.80 204.00 
.000306 48. 48. 48. I) 0 0 .00 120.00 324.00 

"SECNO 8528.000 
2800 NAT Ql= 396.26 WSELK= 589.27 ENC Ql= 413.18 WSEL= 589.37" RATIO= ·.0427 

"-- -- NAT_Ql= 413. - RATIOS LOB, CH, ROB= .0000 1.0000 .0000 WSEL= 589.37 

3470 ENCROACHMENT STATIONS= 127.0 247.0 TYPE= 4 TARGET= .000 
---- [ 8528 l 

8528.000 7.57 589.37 .00 589.27 589.41 .04 .06 .00 589.40 
700.0 .0 700.0 .0 .0 459.2 .0 

- .38 
.00 1.52 .00 .000 .040 .000 

~ 00286 - 200. 200. 200. 0 0 0 

24.4 7.3 589.35 
.000 581.80 127.16 
.00 119.84 247.00 

"SECNO 8700. 000 = · -2800 NAT Ql= 213.40 WSELK= 589.32 ENC Ql= 223.70 WSEL= 589.42 RATIO= · .0482 
NAT Ql= 224. RATIOS LOB. CH. ROB= .0000 1.0000 .0000 WSEL= 589.42 

=~3302 WARNING: -CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .54 

3470 ENCROACHMENT STATIONS= 188.7 302.4 TYPE= 4 TARGET= .000 
_,.~ Section O [ 8700 J 

8700.000 7.62 589.42 .DO 589.32 589.50 .OB .08 .01 589.65 
700.0 -.0 700.0 .0 .o 301. 7 .0 25.9 7.8 590.26 
- .40 ~- - .00 2.32 .00 .000 .040 .000 .000 581.80 190.74 

. 000980 172. 172. 172 . 2 0 0 .OD 104.84 295.58 



2SEP97 07:40:04 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L·BAHK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL nlA R·BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR 11TH ELNIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

"SECNO 8797.000 
2800 NAT Ql= 130.00 WSELK= 589.42 ENC Ql= 136.83 WSEL= 589.52 RATIO= ·.0526 
NAT Ql= 137. RATIOS LOB. CH. ROS= .0000 1.0000 .0000 WSEL= 589.52 

3302 WARNING: CONVEYANCE CHANGE Ol/TSIDE OF ACCEPTABLE RANGE. KRATIO = .61 

3470 ENCROACHMENT STATIONS= 225.0 335.0 TYPE= 4 TARGET= 
[ 8797] N. PL of "COPPER CREEK" 

6797 .000 7.71 589.51 .oo 589.42 589.68 .17 
700.0 .0 700.0 .0 .0 213.3 .0 

.40 .DO 3.28 .OD .000 .040 .DOD 
.002642 97. 97. 97. 2 0 0 

1490 NH CARD USED 
"SECNO 9300.000 
2800 NAT Ql= 203.80 WSELK= 590.44 ENC Ql= 203.80 WSEL= 
NAT Ql= 226. RATIOS LOB. CH. ROB= .4205 .3340 .2455 WSEL= 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 

3470 ENCROACHMENT STATIONS= 
Section P [ 9300] 

,DO.ODO 5.01 
700.0 284.6 

.48 1.23 
.D01263 503. 

1490 NH CARO USED 
"SECNO 9900.000 

590.51 
263.9 
2.85 
503. 

255.7 

.OD 
151.5 
1.60 
503. 

566.1 TYPE= 4 TARGET= 

590.44 590.57 .07 
232.0 92.6 94.9 

.050 .040 .040 
1 D 0 

2800 NAT Ql= 192.38 WSELK= 591.17 ENC Ql= 192.38 WSEL= 
NAT Ql= 211. RATIOS LOB. CH. ROB= .2503 .5813 .1684 WSEL= 

3470 ENCROACHMENT STATIONS= 516.6 702.9 TYPE= 4 TARGET= 
Section [ 9900 ] -

9900.000 5.76 591.26 .00 591.17 591.36 .10 
700.0 157 .6 447.4 95.0 94.7 153.6 70.6 

.55 1.66 2.91 1.35 .040 .040 .040 
.001332 600. 600. 600. 2 0 0 

.000 

.15 .03 
26.4 8.0 
.ODO 581.80 

.OD 91.61 

• 
590.54 RATIO= 
590.54 

1.45 

.098 

.89 .01 
30.1 10.3 
.ODO 585.50 
.00 310.46 

591.27 RATIO= 
591.27 

.089 

.78 .01 
35.2 13.7 
.000 585.50 
.00 186.33 

589.80 
590.80 
230.48 
322.10 

.0000 

588.60 
588.90 
255.69 
566.14 

.0000 

590.00 
590.60 
516.61 
702.94 

PAGE 25 -

-



-~-2SEP97 - - 07:40:04 PAGE 26 

~ 

lli!S RUN EXECUTED 02SEP97 07:40:06 
=-z._ ········••*•····· ************* ···••--HEC-2 WATER SURFACE-PROFILES --

Verston 4.6.2: May 1991 

·······~····························· 
NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUNIIARY OF ERRORS LIST 

C ---=---=-

·F1sh_Cr. · POST PROJECT 

~ "SUNIIAAY PRINTOIJT TABLE 110 -
SECNO_ CWSEL OIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR 

~ 

5800.000 586.06 .00 586.23 164.20 6.84 598.84 94.31 .00 .oo 173.00 203.00 .00 
5800.000 586:16 .10 586.34 102.85 .00 614.36 85.64 .04 173.00 173.00 203.00 275.85 

~ . 
5864.000 586.11 .00 586.31 152.94 8.71 627.29 64.00 .00 .00 180.81 211.00 nn ... 
5864.000 586.22 .11 - 586.42 83.08 .oo 642.47 57 .53 .04 180.81 180.81 211.00 263.89 

--=-=-- 5964.000 586.24 .00 586.47 130.73 205.64 250.31 244.06 .00 .oo 204.36 209.84 .00 
5964.000 586.35 .11 586.59 74.44 203.25 254.48 242.27 .04 182.71 204.36 209.84 257.15 

__ 990.000-~ 586.24 . 00 586.47 129.07 209.96 251.67 238.37 .00 .00 207.i6 212.64 .. .uu 
- - 990.000 586.34 .11 586.59 72.67 208.40 255.52 236.08 .04 184.49 207.16 212.64 257.16 

6020.000 -- 586.32 .OD 586.53 133.78 16.41 650.91 32.69 .DD .DD 200.17 230.83 .OD 
6020.000 586.42 .10 586.64 57.91 5.89 670.30 23.82 .04 195.30 200.17 230.83 253.21 

- -

6150.000 _ 586.72 .DD 586.89 178.72 44.98 625.91 29.11 .00 .DD 214.00 245.00 .00 
- 6150.000 -586:83 .11 587.00 91.93 37.99 643.73 18.28 .04 168.29 214.00 245.00 260.23 

6400.000 587 .DD .00 587.11 203.20 36.89 624.92 38.19 .00 .00 277.00 324.00 .00 
6400.000 587.10 .11 587 .22 119.20 23.96 648.69 27.35 .05 249.59 277.00 324.00 368.80 

== 
587.26 661.00 .00 6667.000 .DO 587 .37 249.50 163.85 432.23 103.92 .00 ,00 633.16 

6667.000 587,36 .11 587.48 187.65 159.37 449.42 91.21 .OS 519.25 633.16 661.00 706.90 
- - · 6837 .000 587.43 .00 587 .54 214.20 46.22 514.04 139.74 .00 ,00 244.00 277 .00 .00 
-- 6837.000 587 .53 .11 587.66 146.00 34.85 531.53 133.63 .05 210,37 244.00 277.00 356.37 

6865.000 587.31 .00 587.73 20.00 .00 700.00 ,00 .00 ,00 302.34 322.34 ,00 
-= • 6865.000 587,43 .12 587.84 20.00 .00 700,00 ,00 .00 302.34 302.34 322.34 322.34 

6935,000 587,58 .00 587.98 20.00 .00 700,00 ,00 ,00 ,00 312.10 332.10 .00 
- -6935,000 - "587.69 .11 588.08 20.00 .00 700.00 .00 ,00 312,10 312.10 332.10 332.10 



2SEP97 07:40:04 PAGE 27 -SECND CWSEL DIFKWS EG TOPWID QL08 QCH QR08 PERENC STENCL STCHL STCHR STENCR 

6980.000 588.03 .OD 588.12 154.55 166.59 391.20 142.21 .OD .00 225.31 247.13 .00 
• 6980.000 588.13 .10 588.22 128,76 163 .JO 400.76 135.94 .04 167.18 225.31 247.13 295.94 

7057.000 588.05 .OD 588.20 128.52 110.75 481.80 107.46 .00 .00 160 .10 181.50 .DO 
7057.000 588.14 .09 588.30 85.94 105.19 495.55 99.26 .04 117.39 160 .10 181.50 203.33 

• 7128.000 588.22 .DO 588.24 218.28 .OD 499.94 200.06 .DO .DO 12.00 133.00 .00 
• 7128.000 588.32 .10 588.34 196.44 .DO 520.79 179.21 .05 12.00 12.00 133.00 209. 70 

7328.000 588.25 .00 588.28 149. 70 .01 699.66 .34 .00 .00 100.00 227.00 .DO 
7328.000 588.35 .10 588.38 127.00 .00 700.00 .00 .00 100.00 100.00 227.00 227.00 

7400.000 588.26 .DO 588.31 118.27 .DO 700.00 .00 .DO .DO 138 .50 257.45 .DO 
7400.000 588.37 .10 588.40 118.95 .OD 700.00 .DO .OD 138.50 138.50 257.45 257.45 

7528.000 588.30 .OD 588.37 99.96 .DO 700.00 .OD .DO .00 210.00 314.00 .00 
7528.000 588.40 .10 588.47 100.89 .00 700.00 .OD .00 210.00 210.00 314.00 314.00 

7728.000 588.44 .OD 588.49 117 .34 .00 700.00 .OD .00 .DO 303 .OD 423.00 .00 
7728.000 588.52 .09 588.58 118.29 .OD 700.00 .DO .OD 303.00 303 .OD 423.00 423 .OD .. 
7928.000 588 !=.A nn 588.59 117.45 nn '1nn nn nn nn nn 290.00 410.00 .00 

.J~ .uu .uu IY\1,\1\I .uu .uu .uv 

7928.000 588.62 .OB 588.67 118.21 .00 700.00 .DO .OD 290.00 290.00 410.00 410.00 

8000.000 588.57 .DO 588.61 110.51 .00 700.00 .00 .DO .DO 211.25 331.25 .00 
8000.000 588.65 .OB 588.69 111.11 .00 700.00 .00 .DO 211.25 211.25 331.25 331.25 

* 8128.000 588.45 .DO 588.90 19.50 .DO 700.00 .00 .DO .00 114.25 133.75 .00 . 8128.000 588.54 .09 588.98 19.50 .DO 700.00 .00 .OD 114.25 114.25 133.75 
13-

8200.000 588.64 .00 589.07 19.50 .OD 700.00 .DO .00 .00 114.25 133.75 
8200.000 588.77 .13 589.18 19.50 .00 700.00 .DO .00 114.25 114.25 133.75 133.75 

* 8280.000 589.19 .00 589.22 112.69 .00 700.00 .00 .00 .00 iS0.54 270.54 .00 

* 8280.000 589.30 .11 589.33 113.69 .DO 700.00 .00 .DO 150.54 150.54 270.54 270.54 

8328.000 589.20 .DO 589.24 127.37 .DO 700.00 .00 .DO .00 204.00 324.00 .OD 
8328.000 589.31 .11 589.35 120.00 .DO 700.00 .DO .DO 204.00 204.00 324.00 324.00 

8528.000 589.27 .DO 589.31 118.71 .OD 700.00 .DO .OD .00 127.00 247.00 .00 
8528.000 589.37 .10 589.41 119.84 .DO 700.00 .00 .00 127.00 127.00 247.00 247.00 

* 8700.000 589.32 .00 589.41 103 .16 .00 700.00 .00 .00 .00 188. 70 302.41 .00 

* 8700.000 589.42 .10 589.50 104.84 .00 700.00 .OD .DO 188.70 188. 70 302.41 302.41 

• 8797.000 589.42 .00 589.60 89.00 .00 700.00 .OD .00 .00 225.00 335.00 .00 

• 8797.000 589.51 .09 589.68 91.61 .OD 700.00 .00 .OD 225.00 225.00 335.00 335.00 

* 9300.000 590.44 .00 590.50 369.82 283.78 247.10 169.13 .00 .oo 469.00 496.00 .00 

* 9300.000 590.51 .07 590.57 310.46 284.56 263.91 151.53 .10 255.69 469.00 496.00 566.14 

-



-~-•2SEP97 - -07:4-0:04 

SECN0 CWSEL DIFKWS EG TOPWID QL0B 
-""T 9900.000 ~59r.17 .00 591.26 256. 74 165.97 

9900.000 591.26 .10 591.36 186.33 157.56 

~ --

- •-

QCH 

424. 78 
447.43 

QR0B 

109.25 
95.01 

. . 

PERENC STENCL 

.00 .00 

.09 516.61 

PAGE 28 

STCHL STCHR STENCR 

586.00 632.00 .00 
586.00 632.00 702.94 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

WARNING SECND= 6865.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARN ING SECND= 6980.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECN()= 7128.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECN()= 7128.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECND= 8128.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECND= 8128.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECND= 8280.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECN()= 8280.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARN ING SECND= 8700.000 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECND= 8700.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECND= 8797.000 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECND= 8797.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANG!c' 

WARNING SECND= 9300.000 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECND= 9300.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

-

-
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~-

- -FLOODWAY DATA. Fish Cr. · POST PROJECT 
PROFILE NO. 2 -

······· FLOODWAY ······· WATER SURFACE ELEVATION 
STATION W!Dlli SECTION HEAN Willi WllliOIJT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 

. 

5800.000 103. 291. 2.4 586.2 586.1 .1 
. - !jl!64.000 83. 253. 2.8 586.2 586.1 .1 

5964.000 .. . .. . . ~t11:. ., ~t1~., ' -l"t, ,uo. ,., ;JQQ,.;J ~1,1.1. .. 
~~ 

5990.000 73. 303. 2.3 586.3 586.2 .1 
6020.000 58. 218. 3.2 586.4 586.3 .1 

. 

6150:000 -_ 92. 278. 2.5 586.8 586.7 .1 
64-00.000 119. 323. 2.2 587.1 587.0 .1 
6667.000 188. 445. 1.6 587 .4 587.3 .1 
6837.000 146. 4-01. 1.7 587.5 587.4 .1 
6865.000 20. 137. 5.1 587.4 587.3 .1 
6935.000- - 20. 14-0. 5.0 587. 7 587.6 .1 
6980.000 129. 434. 1.6 588.1 588.0 .1 
7057.000 86. · 307. 2.3 588.1 588.0 .1 

. 7128.000 -- 196. 664. 1.1 588.3 588.2 .1 
7328.000 127. 507. 1.4 588.4 588.3 .1 
74-00.000 119. 445. 1.6 588.4 588.3 .1 
7528.000 - 101-. 346. 2.0 588.4 588.3 .1 
T728.000 118. 385. 1.8 588.5 588.4 .1 
7928.000 us. 415. 1.7 588.6 588.5 .1 

__ o.ooo 111. 438. 1.6 588.7 588.6 .1 
8,000 20. 131. 5.3 588.5 588.4 .1 

-- 0.000 20. 136. 5.2 588.7 588.6 .1 
0280.000 114. 488. 1.4 589.3 589.2 .1 
8328.000 120. 451. 1.6 589.3 589.2 .1 
8528.000 120. 459. 1.5 589.4 589.3 .1 
8700.000 - 105. 302. 2.3 589.4 589.3 .1 
8797.000 92. 213. 3.3 589.5 589.4 .1 

-- -9300.000 310; 420. 1.7 590.5 5!i0.4 .i 

-~= 9900.000 - 186. 319. 2.2 591.3 591.2 .1 

-----=, 

-= -
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STATE OF MICHIGAN 

JOHN ENGLER, Governor 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
HOLLISTER BUILOING, PO BOX 30473, LANSING Ml -48909-7973 

RUSSELL J HARDING, Director 

Ms.---.Jennifer L. Chehab 
Anderson, Eckstein and Westrick, Inc. 
!i1 '.'101 Sr,hnPnhPrr Rn:,rl 

Shelby Township, Michigan 48315 
.. 

Dear- Ms. Chehab: 

September 18, 1996 

REPLY TO. 

LAND & WATER MANAGEMENT DIVISION 
PO BOX 30458 
LANSING Ml -48909-7958 

We have estimated the flood frequency discharges requested in your letter of August 1, 
_ 1996, (Process No. H-96126), as follows. 

1. Fish Creek at 24 Miie Road, Macomb County, Sections 
10/15, T3N, R14E, has a drainage area of 5.6 square miles. 
The 10%, 2%, 1 % and 0.2% chance peak flows are 
estimated to be 400 cfs, 600 cfs, 700 cfs and 900 cfs, 
respectively. (Watershed Basin No. 03L). 

2. Fish Creek at Sass Road, Macomb County, Section 15, T3N, 
R14E, has a drainage area of 6.0 square miles. The 10%, 
2%, 1 % and 0.2% chance peak flows are estimated to be 400 
cfs, 600 cfs, 700 cfs and 900 cfs, respectively. (Watershed 
Basin No. 03L). 

Please note, flows are the same at both locations listed above. 

3. East Branch Fish Creek, just upstream of Fish Creek, 
tv1acomb County, Section 15, T3N, R14E. The diainage aiea 
at this location is less than two square miles. Since the 
drainage area is less than two square miles, a permit is not 
required under the provisions of the State's Floodplain 
Regulatory Authority found in Part 31, Water Resources 
Protection, of the Natural Resources and Environmental 
Protection Act, 1994 PA 451, as amended (Act 451). A 
permit may be required under Part 301, Inland Lakes and 
Streams, of Act 451. 



--• . .., 

Ms. Chehab 
Page 2 
September 18, 1996 

Please include a copy of this letter with your application for permit. These estimates 
- should b_e confirmed by our office if an application is not submitted within one year. If 

_ ~ ·you have any questions concerning the discharge estimates, please do not hesitate to 
- - contact me. Any questions concerning the hydrauiics or the proper procedure for filing 

for a permit should be directed to Mr. Ashok Punjabi of the Livonia Office at telephone 
number 313-953-0241. 

GWF:cg 

. - cc: 

Sincerely, j; 
7 )• ; I~ 10 ;,,/ ): I ( 

{.&/(.,, ' {_,,): -
\.X:rald \l'.J. Fulcher, Ji~, P.E., Chief 
Hydrologic Studies Unit 
Land and Water Management Division 
517-335-3172 

Mr. Ashok Punjabi, (T-31-NE), DEQ 
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FISH CREEK 
Chesterfield Township, Macomb County 

Conditional Letter of Map Revision 

INDEX 
Revision Requestor & Community Official Form (FEMA MT-2, Form I) ................ 4 pages 
Certification by Registered Professional Engineer (FEMA MT-2, Form 2) . . . . . . . . . . . . . . . . . I page 
Riverine Hydraulic Analysis Form (FEMA MT-2, Form 4) . . . . . . . . . . . . . . . . . . . . . . . . ..... 8 pages 
Riverine/Coastal Mapping Form (FEMA MT-2, Form 5) ................................ 3 pages 
Channelization Form (FEMA MT-2, Form 6).................. . . . . . . ............... 3 pages 
Bridge/Culvert Form (FEMA MT-2, Form 7) . . ..................................... 9 pages 

Hydraulics 
Duplicate Effective Model - Natural . . . . . . . . . . . ..... . 
Duplicate Effective Model - Floodway . . . . . ................................... . 
Existing Conditions Model - Natural . . . . . . . . . . . . . . . . . . . ....... . 
Existing Conditions Model - Floodway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Post-Project Conditions Model - Natural . . . . . . . . . . . ........... . 
Post-Project Conditions Model - Floodway. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Convergence Profiles - IO Year Event.. .. .. .. .. .. .. .. . . .. .. . .. ........ . 
Convergence Profiles - 50 Year Event. . . . . . . . . . . . . . . . . . ....................... . 
Convergence Profiles - I 00 Year Event . . . . . . . . . . . . . . . . . ................. . 
Convergence Profiles - 500 Year Event ................................ . 

Maps & Plans 
Existing Conditions ............................ . 

I) Existing Floodway Data Table 
2) Existing Flood Study Profiles 
3) Flood Insurance Rate Map 
4) Floodway Map 
5) Computer Printouts of Effective Model (22 pages) 

:,.-,_ '2,.-", 2.,-: ;_:::; .... • 
·v <u ... ~ .. .. ''i? .. .. .. .. o,.• ....... 
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. C di . t.:•' - ... · .-iy Post-ProJect on tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "·-..: ...... _._ ... . 
I) Michigan DEQ Flow Estimation Letter (2 pages) 
2) Revised Flood Study Profile 
3) Revised 100 Year, 500 Year, and Floodway Map 
4) Proposed Drain Improvements in Plan and Profile 

a. Stations 4150 - 6667 (Civic Engineering Sheets 2-3) 
b. Stations 6667 - 7057 (G. Jerome Engineering Sheets 4-6) 
c. Stations 7057 - 8797 (G. Jerome Engineering Sheets l-3A) 
d Stations 8797 - 9900 (G. Jerome Engineering Sheets 7-8) 

Appendix A 
AppendixB 
Appendix C 
AppendixD 
AppendixE 
AppendixF 
AppendixG 
AppendixH 
Appendix I 
Appendix J 

AppendixK 

AppendixL 

DISK I 
Computer Input Files 

Duplicate Effective Model - Natural. . . 
Duplicate Effective Model - Floodway ' 
Existing Conditions Model - Natural 
Existing Conditions Model - Floodway 
Post-Project Conditions Model - Natural . 
Post-Project Conditions Model - Floodway . 

. DFISH.DAT 
. DFISHFW.DAT 
.. EFISHDAT 
. EFISHFW.DAT 
. . PFISHDAT 
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•EDERAL EMERGENCY MANAGEMENT AGENCY 
REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM 

0MB BuraenNo 3067-0148 IEMAIJSEONLY 
Exp,reSJulyJ1, 1997 

PUBLIC RUHllEN DISCLOSURE NOTICE I 
~ubhc reporting burden for this form is estimated to average 2.13 hou. rs per response. The burden estimate includes the I 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Pederal Emergency Management Agencv. 500 C 
Street, S. W., Washington, DC 20472, and to the Office of Management and Budget, Paperwork Reduction Proje~t (3067-1 
0148). Weshini?ton. DC 20503. 

1. OVERVIEW 

i. The basis for this revision request is (are): (check aii that appiyi 
[XI Physical change 

Cil Existing 
I] Proposed 

@ Improved met.hodolo1n1 
Ix! Improved data -
@ Floodway revision 

0 Other 
Explain _________________________________ _ 

2. Flooding Source: _ _;;F'-'i;.:s;.;.h;...:C;.;.r:..:e:..:e;.;.k:..... _______ ""'-____________________ _ 

3. Project N ame/ldentifier:_~s!la.;:s.;:s_,,R,,o.,.a.,.d....,_B.,r...,i,.d,.gs;,e....o.Re,_..p.._L .. 1 c,._e,.m""e.,01.1.t.___· _________________ _ 

4. FEMA 2.one nP~ignsttinn~ a.fTpct.M~ __ ;;;;A_2 __________________________ _ 

(example: A,AH,A0,AI-A30,A99,AE, V, Vl-30, VE,B,C,D,X) 

5. The NFIP map panel(s) affected for all impacted communities is (are): 

Comniunity Community Map Panel Effective 
•'- Name 

______ , 
State ··- ··- n_,_ J.,o. \,,UUOLY ,,u. nu. ......, 

EX: 480301 Katy,City Harris, Fort Bend TX 480301 0005D 02108/83 
480287 Harris County Harris TX 48201C 02200 09/28/90 

'lt::f\1 .-,{l ~hesterfield 1,.A',.,.,..._a.,_ MT 0005B 0005B 07/03/78 ,i-z~~ I "U l'lC1\..UIIIU ~-l..L 

6. The area of revision encompasses the following types ornooding, structures, and associated disciplines: (check all 
that apply) 

Types of Flooding Structures Disciplines• 

[ZI Riverine gg Channelization IXl Water Resources 
0 Coastal O Levee/Floodwell O Hydrology 
0 Alluvial Fan Ix! Bridge/Culvert IX! Hydraulics 
0 Shallow Flooding (e.g. Zones AO and AH> 0 Dam O Sediment Transport 
0 Lakes O Coastal O Interior Drainage 

u fill O Structural 
Pump Station D Geotechnical 
None O Land Surveying 

Affected by • 
wind/wave action • • Yes • Channel Relocation D Other I desert be) 

Excavation lv1 "- n ..... "" ..... 
• Other(descrtbe) 

0 Other(descnbe) -=-----• Attach completed "Certification by Registered Professional Engineer and/or Land Surveyor" Form for 
-• each discipline checked. Worm 2) 

2. fLOODWA Y INFORMATION 

7. Does the ttffoctcd flooding source h,ave II lloodway designated on Lhc e/Tccuvc Flit~ ur flU'M? 
8. Does the revised lloodway delineation differ from that shown on the e/Tective PIRM or Fl3FM 

111 Ve~ 0 No 
5:1 Yes O No 

lfyes, give reason: The proposed oroiect will improve the hvdraulic charactedsttcs of the 

ff MA fo,-m 8T-89, OCT !14 Retn1ion Requenor and Communrty Official Form Page 1 of4 



Alt.ach copy of either a public notice disLr1buLcd by the community stating the community's intent to revise the 
lloodway or a statement by the community that 1t has notified ail affected property owners and affected adJacent 
jurisdictions. 

9. Does the St.ate have jurisdiction over the lloodway or 1ls adopt,on by communitic, participating in the NFIP? 
~YesONo 

If yes, attach a copy of d letter notifying the appropriate Stale agency of the lloodwdy revision and documentation of the 
·•----••-1 -1",L- --- •- I l'I 1 , ,I • . ,-.. , 11tJ1,,11u•fl11 u, 1.ue .-cv1sea 11ooaway oy tnc appropriate =,une agency 

3. PROPOSED ENCROACHMENTS 

10. With lloodway,: 

1 A. Does the revision request involve fill, new construction, subst.antial improvement, or other development 
in the lloodway? IX! Yes O No 

18. If yes, docs the development cause the JOO-year waler surface elevation Lo increase al any location by more 
than 0.000 feet? O Yes IX] No 

11. Without lloodways: 

2A. Does the revision request involve fill, new construcl10n, subsl.anll .. d improvement, or other development in 
the 100-year floodplain? lxl Yes D No 

28. If yes, does the cumulutive effect of all development that has occurred since the effective SFIIA was 
originally identified cause the I 00-year waler surface elevation lo increa,e at any location by more than 
one fool (or other surcharge limit if community or slate has adopted more str111ge11t criteria!? OYes l29No 

Uthe answer to either Items I B or 28 is yes, please provide documentation that all requirements of Section 65.J 2 of the 
NFIP regulations have been met, regarding evaluation of alternatives, notice Lo individual legal property owners, 
concurrence of CEO, and certification that no insurable structures are impacted . 

._ REVISION REQUESTOA ACKNOWLEDGMENT 

12. Having re11d NFIP Regulations, 44 CFR Ch. I, puts 59, 60, 61, and 72, I believe thalLhe proposed revision IX! is • 
0 is not in compliance with the requirements of the aforementioned NFIP Regulations. 

13. 

14. 

5. COMMUNITY OFFIOAL ACltNOWLEDGMENT 

Wes this revision request reviewed bx_the community for compliance with the community's adopted floodplain 
management ordinances? [Jg Yes U No 

Does this revision request have the endorsement of the community? 6u Yes O No 

If no to either of the above questions, please explain: ________________________ _ 

Please note that community acknowledgment and /or notification is required for all requests as outlined in Section 65.4 
(b) of the NFIP Regulations. 

6. OPERATION AND MAINTENANCE 

15. Does the physical change involve a flood control structure (e.g., levees, flood walls, channelization, basins, dams)? 
• Yes raJ No 

lryee, please provide the following information for each of the new flood control struetures: 

A. Inspection of the flood control project will be conducted periodically by _____ ==,-------
entity 

_________ with a maximum interval of _______ months between inspections. 

B. Based on the results of scheduled periodic inspections, appropriate maintenance of the flood control facilities 

will be conducted by ________________________________ _ 
<enllt.y) 

to ensure the integrity and degree of flood protection of the structure. 

C. A formal plan of operation, including document.ation of the flood warning system, specific actions and 
assignments of responsibility by individual name or title, and provisions for testing the plan at intervals 
not !ess than one year, n has n has not been prepared for the flood contro! structure. 

Aftision Requestor and COmmunlty Otf~J form 
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-
U. The community 1s willing LO assume respons1b1hty for O performing O overseeing compliance with the 

maintenance and operauon plans of the------------=--,----------
tNam~J 

flood control structure. If not performed promptly by an owner other than the community, the community 
will provide the necessary services without cost to the Federal government. 

Allach operation and maintenance plans 

7. REQUESTED RESPONSE FROM FEMA 

16. After examining the pertinent NFIP regulJtions and reviewing the document entitled "Appeals, Revisions, and 
Amendments to Flood Insurance Maps: A guide for Community Officials," dat.ed January 1990, this request is for 
a: 

CLOMR 

__ b. LOMR 

_c. PMR 

A letter from ~'EMA commenting on whether a proposed project, if built as proposed, would 
justify a map revision (/.OMR or PMR), or proposed hydrology changes (see44 CFR Ch. I, 
Parts 60, 65, and 72). 

A letter from ~•~;MA officially revising the current NFIP map to show changes to floodplain•, 
flood ways, or flood elevations. LOMRs typically depict decreased flood hazards. (See44 CFR 
Ch. I Paris 60 and 65./ 

A reprinted N~'II' map incorporating changes to floodplains, flood ways, or flood elevations. 
Because of the Lime and cost involved to change, reprint, and redistribute an NFIP map, a 
PMR is usually processed when a revision refl~cts increased flood ha,ards or large-scope 
changes. (See 44 CFR Ch. I, Parts 60 and 65.) 

_l_d. Other: Describe ______________________________ _ 

• 8.FORMS INaUO£D 
',-] 7-.--F-or_m_2_e_n_t-it-led-,-.. -C-e-rt-ifi-ic_a_t-io_n_B_y_Re_g_is_t.e_r_e_d_P_r_o_fe_s_s-io_n_a_l_~:-n_g_tn_e_e_r_a_n_d/_o_r_l._an_d_S_u_rv_e_y_o_r_"_m_u_s_t_be_s_u_bm-it_te_d ___ -. 

The following forms should be included with this request if(check the included forms): 

• 

• 

• 

• 
• 

• 
• 

Hydrologic analysis for flooding source differs from that 
used to develop FIRM 

Hydraulic analysis for riverine flooding differs from that 
used to develop FIRM 

The request is based on updated topographic 
information or a revised floodplain or flood way 
delineation is requested 

The request involves any type of channel modification 

The request involves new bridge or culvert or revised 
analysis of an existing bridge or culvert 

The request involves a new revised levee/flood wall 
system 

The request involves analysis of coasts I flooding 

The request involves coastsi structures credited as 
providing protection from the 100-year flood 

The request involves an existing, proposed, or modified 
dam 

The reque•t involves structures credited as providing 
protecuon from the 100-year flood on an alluvial fan 

D Uydrolog1c Analysis Form 
(Form 3) 

[xi Riverine Hydraulic Analysis Form 
(Form 4) 

[xi Riverine /Coastal Mapping Form 
(Form 5) 

IJll Channelization Form (Form 6) 

c» Bridge/Culvert Form 
(Form 7) 

D Levee/Flood wall System Analysis Form 
(Form 8) 

D Coasts! Analysis Form (Form 9) 

O Coastsi Structures (Form iiii 

D Dam Form (Form 11) 

D Alluvial Fan Flooding Form 
(Form 12) 

Rev1S1on Requestor and Community Offic1at form MT•2 Form I 



9 INITIAL REVIEW FEE 

18 The minimum initial review fee for the appropriate request category has been 1ncluded. I&] Yes O No 

Initial fee amount: $ 3,100.00 

Check or money order only. Make check or money order payable to. National Flood Insurance Program. 
paying by Visa or Mastercard please refer to the credit card information form which follows this form. 

or 
19. This request is for a project that is for public benefit and is primarily intended for flood loss reduction to .1surable 

structures in identified flood hazard areas which were in existence prior to the commencement of construction of 
the flood control project. O Yes tKJ No 

or 
20. This request is to correct map errors, to include the effects of natural changes within the areas of special noocl 

hazard, or solely to provide more detailed data. D Yes !xi No 

Note: I understand that my signature indicates LhaL all 
information submitted in support of this request is 
correct. 

Gordon B. Wilson, P.E. 
Pttnted Name and Title of Rev1s1on Requester 

Anderson, Eckstein & Westrick, Inc. 

Company Name 

Note: Signature indicates thaL the community 
understapds, from the revision requester, the 
impacts of the revision on flooding condilions 
in the community. 

Signature of Community Off1C1al 

Ken Miller, Building Administrator 
Pnnted Name and Title of Community Oftraal 

Chesterfield Township 
Community Name 

L'-(-81_0_)_7_z_6-_1_z_34 _______ r_a_1_,~_h __ 1__,.ll l---/,~~......e-~~~--_....c..,~~7-------1 
_Telephone No bate . _ Date • 

Does this request impact any other communities? D Yes !xi No 

If yes, altach letters from all affected jurisdictions acknowledging revision requesL and approving changes to flooclway, 

if applicable. 

Note: Although a photograph of physical changes is not required, it may be helpful for FEMA's review. 

Rewilion Requestor 1nd Communrty Official Form MT-2 Fann 1 '••ot• 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 

CREDIT CARD INFORMATION 

0MB Bur<lenNo 3067-0148 FEMA USE ONLY 
ExpireJ July 11, 1997 

PUBLIC BURDEN l)JSCLOSER NOTICE 
"Public reporting burden for this form is estimated to average 6minutes per response. The burden estimate includes 
the time for reviewing instructions, searching existing data sources, gatherrng and marntarning the needed data, and 
completing and reviewing the form. Send comments regardrng the burden estimate and any suggestions for reduction 
this burden to: Information Collections Management, federal Emergency Management Agency, 500 C Street, S.W., 
Washington, DC, 20472, and to the Office of Management and Budget, Paperwork Reduction Project (3067-0147), 
Washington, DC 20503". 

If paying by credit card, this form must be completed. THIS FORM SHOULD NOT BE INCLUDED WITH THE REST OF 
THE FORMS PACKAGE. IT MUST BE MAILED OR FAXED TO: 

Federal Emergency Management Agency 

Rev1s1ons Fee-Collection System Administrator 

P 0. Box 3173 

Merrifield, Virginia 221'16 

Fax: (703) 849-0282 

r::u.o.Jl 
._ ........ 1T ________ (ifknm,•,m} A,,...,-u,n1'• C: 

,...,, ......... ,, ... .Jil 

• INITIAL FEE • ADDITIONAL INITIAL FEE • INVOICE 

• VISA • MASTERCARD CARD NUMBER 

•••••••••••••••• 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

EXP DATE 

••-•• Signature Month Year 

NAME (AS IT APPEARS ON CARD): 

ADDRESS: 

DAYTIME PHONE: 

NOTICE: A COPY OF THE PROPERTY INFORMATION FORM BEING SUBMITTED FOR THIS 
REQUEST MUST BE ATTACHED TO THIS FORM. 

fEMA form 81•89L. OCT 94 Cred11 Card lnform•t10n Form MT•2 Form 1A 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0MB 8uraenNo J0670148 FEMA USE ONLY 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER EJtplleJJuJ-,,JI, 7997 
ANO/OR LAND SURVEYOR FORM 

PUBLIC HUHUEN UISCLOSUHE NOTICE 

Public reporting burden for this form is estimated Lo average. 23 hour per response The burden estimate includes the 
Lime for reviewing instrucuons, searching ex1st1ng ddta sources, gathering and maintaining the needed data, and 
comnlel1ng anrf rPviPwina thP fnrm _qpnrf rnmmt>nh: rPaArrfina thP :-lC-f"llr~rv nr thP h11rrlron nc:::fimotA unrl ~nv r -----o ---- ·-··-•••·•o ........ •-•• .. • --··- --······-···- . -e-· -·••t, ..... ----- --J -· ···- --· --·· ....................... u ........ , 

suggcst10ns for reducing this burden, to: lnformat10n Collections Management, F'cdcral Emergency Management 
Agency, 500 C Street, S.W, Washington, DC 20472, 
Reduct10n ProJect (3067- 0148), Washington, DC 20503 

and to the Office of Management and Budget, Paperwork 

i. 

2. 

3. 

4 

5 

6 

8. 

This certification is in accordance with 44 CFH Ch I, Section 65 2 

I am licensed with an expertise m Water Resources 
[example: Willer resources (hydrology, hydraulics, sediment Iran.sport, interior drainage)• structural, 
geotechnical, land surveying.I 

I have 11 yellrs experience in the expertise listed above. 

l have !xi prepared D reviewed the attached supporting data and analyses related to my expertise. 

I raJ have D have not visited and physically viewed the project. 

In my opinion, the following analyses and /or designs, ts/arc being ccrt11icd. 

HEC-2 l!):'.drauhc Anall:'.sis of proposed Fish Creek ~leanout & bridge replacement 

Base upon the following review, the,modilicauons 1n place have been constructed in general accordance with plans 
and specifications. 

Basis for above statement· (check all thllt apply) 

a. D Viewed llll phases of actual construction. 

b. 0 Compllred plans llnd spectliclltions wilh !ls-built survey information 

c. 0 Examined plans and specilicllL1ons and compllred with completed proJecls. 

d. CE Other ProJect is not vet constructed; As-built will be submitted when 
constructed. 

All information submitted in support of this request is correcl Lo the besl of my knowledge. I understand lhal any 
false statement may be pumshable by line or imprisonment under Title 18 of the United States Code, Section IOOI 

Namc __ G_o_r_d_o_n_B_._w_i_l_s_o_n _________ .,.... _______________________ _ 

1 piea~ prmL or type I 

Titlc: ___ P...c.r_o,,_j_e..;.c..;.t_M_a_n_a_.g._e_r __________________________________ _ 
( ple11ae prmL ur type) 

Registration No._""""34~0.._5._5a.-___________ _ Expiration Date: October 31, 

~ 
/':ORoo~~\ \\ 

State Michigan 

• WILSON \" 
( ENG~~EER J fl; , 

~\ ~4055 !fFJ ,J\~"'" 0 11 
0 ,,,........ "-'l 

1997 

i 

- lioF1:ss1~..;. 

•Specify Subdiscipline 

I f'-,fote. Insert not appHcabie (N/Al when statement does not apply 
FEMA Fo,m 81 ·89A. OCT 94 Cenrf1cat1on by Ae911te••G Profe111onal 

Enganeer and/or land Surveyor form 

Seal 
<Optw-n.al) 

MT-2 Fonn2 

I 



FEDERAL EMERGENCY MANAGEMENT AGE NC~ 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 

AND/OR LAND SURVEYOR FORM 

O.M.B BurdenNo.J()f;l-()148 FEMAUSEONLY 

f,Pl~SJU~3I, 1997 

PUBWC BURDEN OISCLOSURE NOTICE 

,'ublic reporLing burden for this form is estimated lo average. 23 hour per response. The burden estimaLe includes the 
time for reviewing inst.ructions, searching existing dala sources, gathering and mainlaining the needed dala, and 
completing and reviewing the form. Send comments regarding Lhe accuracy of the burden esLimate and any 
suggestions for reducing this burden, lo: Information Collections Management, Federal Emergency Management 
Agency, 500 C StreeL, S.W., Washington, DC 20472; and lo Lhe Office of Management and Budget, Paperwork 
Reduction Project(3067-01481, Washington, DC 20503. 

I. This certification is in accordance with 44 CFR Ch. I, Section 65.2 

2. 1 am licenaed with an expertise in _.;.w_a_t,_e_r_R.c.e.c.s_o_u~r,..c_e"'-s------:-----:-------------
[example: waler reaoun:es (hydrolo,a, hydraulics, sediment tran,porl, interior drainage)• structural, 
geol.echnical, land surveying.) 

3. I ha~e __ 1_2 ____ years e&perience in the expertise listed above. 

4. I have D prepared Ill] reviewed the atlached supporting dala and analyaes related lo my expertise. 

5. IX! have D have not visited and physically viewed Lhe project. 

6. In my opinion, the following analyaes and /or designs, is/arc being certified: 

Topographical Survey from Sta. 41+50 to Sta. 66+67' 

7. Base upon the following review, the modifications in place have been constructed in general accordance with plans 
and specifications. 

Basis for above slaLemcnt: (check all that apply) 

a. D Viewed all phases of aclual construclion. 

b. D Compared plans and specifications with as-built survey information. 

c. D Examined plans and specifications and compared with completed projects. 

d. ~ OLher_...;P:..r:..o::;pc;;o::;s::;e::.d~P'-'r:..o;..,.;i e::;c:..t:;..... _____________________ _ 

8. All information submitted in support of I.his request is correct lo the best of my knowledge. I underaland that any 
false statement may be punishable by fine or imprisonment under Title l8oflhe Uni led Slates Code, Section 1001. 

Name: Alberto Vennettilli 
(ple11M pranLor type) 

Tille: President, Civic Engineering 
(plea.le pnaL or type) 

Registration No. ___ .;;3..:.7.:;.0B:,;3:..... ________ _ Expiration DaLe: __ ~10;;.f:..;3::..;la.:/...:9:..:8;.._ _____ _ 

S1a1.e Michigan 

Type!cense Engi_n_e_e_r ____ _ 

~-kl§ ?- =:? 
I0· 14-4.7 

•Specify Subdiscipline 

Note: Insert not applicable (N/A) when staJ.ement dnes not apply. 
FEMA ,...,. 11-ltA,OCT,. ~..,..,..... ................. , 

1...,...•-"""'""-,_ 

I 
10pt,onal) 
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FEDERAL EMERGENCY MANAGEMl::NT AGENCY FEMA USE ONLY 0 MB No. 3067-0148 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
AND/OR LAND SURVEYOR FORM Expm~sJulyJ1, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated lo average. 23 hour ~er response. The burden estimate includes the 
Lime for reviewing instructionst searching existing dat.a sources, gal ering and maintaininJ the needed dau:i, and 
completing and reviewinfhlhe orm. Send comments re~arding the accuracy of the bur en estimate an any 
suggestion• for reducint i• burden, to: Information Co lect1ons Management, Federal Emergency Management 
A,..,, .. ,.., t::.nn,., C, .. .,..~.1 C.? I \llaohi ... .Tinn nf"' IJnA'7t) 
n5-.:;;111,,1, '-'VV v ..JI.I cc", u ,, , -.-, a.au1111,""'u, ...,..., "'v"T 1 "'• 

You are not required to respond to this collection of information unless a valid 0MB Control Number is 
displaved in the upper right corner of this form. 

I. 

1

2. 

3. 

This certification is in accordance with 44 CFR Ch. I, Section 65.2 

Iamlicensedwithexpcrtisein Site Design, Site Grading, Hydrology 
[example: water resources ( hydrology, hydraulics, sediment transport, interior drainage)• structural, 

.geotechnical, land surveying.) 

I have __ _.l~Q ____ yp,ArR experiP.nce in the expertise listed Above_ 

4. I have Ix) prepared O reviewed the attached supporting dat.a and analyses related to my expertise. 

5. lli] have O have not visited and physically viewed the project. 

6. In my opinion, the following analyses and /or designs, is/are being certified: 

The topography depicted between sections 66+67 to 87+97 is accurate. 

7 Based on the following review, the modifications in place have been c~nstructed in general accordance with 
plans and specifications 

a.• Viewed all phases of actual construction. 
b. O Compared plans and specifications with as-built survey information. 

I 

I 
Rasis for above statement. (check all that apply) I 

A ~- g ~x.ami~d pl~~• and specifi~alions and co?1~ared with. complete~ projects.. • 
~ I O.(J.I Utner(:ipecl/)'J comparea survey w1cn accua1. ex1sc1ng copograpny I 

8. All information submitted in support of this request is correct to the best of my knowledge. I understand that any 
false statement may be punishable by line or imprisonment under Title 18 of the United States Code, Section 

I 001. '. 

I
N11me: :oennis J. Che ash I 

(please prmt or type) 

Title. 
1

Chief Engineer 

!please prmLor type) 

Registration No __ 2:..9:..2:..7:...8=------------

St.ale Michi an 

Type of 

*Specify Suhdisc1plinc 

- Note· Insert not applicdblc r N/A) if statement does not apply 

Expiration Date· __ ....;;.10.c....--3_1_-.;;.9.;;.9 ______ _ 

• iOptwiiiil! 

f 1•1.~:As~: R~:F~:11 To THE INSTH ucTrbNs ~·oR nn: ArrR01•1uAT~: MA Ii:! NG A1>1>1-1~:ss 
FEMA form 81 ·89A, MAY 96 Certtf1cat1on by Re91stered Professional 

Engineer and/or Land Sun,eyor Form MT-2 form 2 
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FEDERAL EMERGENCY MANAGEMENT AGENCY OM B Burden No 3067-0148 FEMA USE ONt Y 

RIVERINE HYDRAULIC ANALYSIS FORM Exo,res Julv 3 1 1997 

PUBLIC BUHUEN DISCLOSUHE NOTICE 

Public reporting burden for this form is estimated to average 2 25 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, lo: information CoHeetwns Management, Federal Eme;gency Management Agency, 500 C 
Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-
0148), Washinl(ton, DC 20503. 

Community Name: __ C"'h"'e=s.:.t.:.e..::r..::f..::i..::ec:l..::d'--'T""o"w"n"'s"'ha.1aa· Pc.,., _M=a.:.c.:.oaam..::b .... c;;;o;;;u;.;n;,;t.,y6 ,._,M"'1;.· c"-h=i.,_g"'a-"n _____________ _ 

FloodingSource: -,--,;-'F:.-;.is"'h"--'C"-r"'e""e"'k~-----------------------------
(0,u {urm far rach flooding 1ourc~) 

ProJect Name/Identifier: Sass Road Bridge Replacement 

I. REACH TO Bf RfVISEO 

Downstream limit: ___ 5_8_0;..0_K _______________________________ _ 

Upstream limit: 8797 

2. EFFECTIVE FIS 

D Not studied 

0 Studied by approximate methods 
Downstream limit of study ______________________________ _ 

Upstream limit of study _____________________________ _ 

Downstream limit of study __ 0:;.0=0--=C.::o.::n..::f;.:l;.:u:..:e:..:n:..:c:..:e;....;wcc1::.· t:;h:.;...aa.S.::a.:l..::tc....;;.R;;:i.;;v.;;e;;:r.....;(ccA'-')'---'-----------

Upstream limit of study ___ l;;..0a.a..3a.0a.0;;_(,.,._)'------------------------

IXI Flood way delineated 

Downstream limit of Floodway ___ .;;.0.;;0_0.....;C..;o_n;_f_l_u_e_n_c;..ec;_w_i_t..;h_S_a_l..;t_R_i_v_e_r_('-A-'-) ________ _ 

Upstream limit of Floodway ___ ~la.J0aW.J0~0~0~=~-------------------

3. HYDRAULIC ANALYSIS 

Why 1s Lhe hydraulic analysis diffcrenL from Lhat used to develop the FIRM. (Check all LhaL apply) 

0 Not sLudied in FIS 

@ Improved hydrolog1c data/analysis Explain: The estimated 10, SO, 100 & 500 year flows 

have been revised by MDEO. 

IXJ Improved hydraulic analysis. Explain· Effective model used the USGS Computer Program 

E431. The revised model uses HEC-2. 

D Flood control structure. Explain: ____________________________ _ 

0 Other. Explain: _______________________________ _ 

FfMA form 81·89C, OCT 94 Rivenne Hl'draulic Analys11 Form MT-2 Form4 P49e I 016 



3. RIVERINE HYDRAULIC ANALYSIS FORM 

Models Submmed 

•·or areas which have detailed flooding: 

Full input and output listings along with files on diskette (if available) for each of the models listed below (items 1, 2, 3, 
4, and 51 and summary of the source of input parameters used in the models must be provided. The summary must 
include a complete description of any changes made from model to model (e.g. duplicate effective model to corrected 
effective model) At a minimum, the Duplicate Effective (item I) and the Revised or Post-Project Conditions (item 4) 
models must be submitted. See instructions for directions on when other models may be required. 
For areas which do not have detailed flooding: 

Only the JOO-year flood profile is required. A hydraulic model is not required for areas which do not have detailed 
flooding; however, BFEs may not be added to the revised FIRM. lfa hydraulic model is developed for the area, items 3 
and 4 described below must be submitted. 

If hydraulic models are not developed, hydraulic analyses for existing or pre-project conditions and revised or post
project conditions must be submitted. All calculations must be submitted for these analyses. (See item 6 below) 

Duplicate Effective Model Natural Flood way 

Copies of the hydraulic analysis used in the effect1 ve FIS, referred to as the 
effective models (10·, 50•, 100-, and 500-year mu/Ii-profile runs and the 
/loodway run) must be obtained and then reproduced on the requestor's 
equipment to produce the duplicate effective model This is required to 
assure that the effective model input data has been transferred corre~tly to 
the requestor's equipment and to assure that the revised data will be 
integrated into the effective data to provide a continuous FIS model 
upstream and downstream of the revised reach. 

2. Corrected Effective Model 

The corrected effective model is the model that corrects any errors that 
occur in the duplicate effective model, adds any additional cross sections lo 
the duplicate effective model, or incorporates more detailed topographic 
information than that used in the currently effective model. The corrected 
effective model must !!2i reflect any man-made physical changes since the 
date of the effective model. An error could be a technical error in the 
modeling procedures, or any construction in the floodplain that occurred 
prior to the date of the effective model but was not incorporated into the 
effective mode I. 

3. Existing or Pre-Project Conditions Model 

The duplicate effective or corrected model is modified to produce the 
existing or pre-project conditions model to reflect any modifications that 
have occurred within the floodplain since the dale of the effective model but 
prior to the construction of the project for which the revision 1s being 
requested. If no modification has occurred since the date of the effective 
model, then this model would be identical lo the corrected effective or 
duplicate effective model. 

4. Revised or Post-Project Conditions Model 

The existing or pre-project conditions model ( or duplicate e{fectiue or 
corrected effectiue model, as appropriate) is revised lo reflect revised or post
project conditions. This model must incorporate any physical changes to 
the floodplain since the effective model was produced as well as the effects 
of the project. When the request is for proposed project this model should 

IX) 

Natural 

• 

Natural 
Kl 

Natural 
1K) 

reflect proposed conditions. N 
1 atura 

Other: Please attach a sheet describing al I other models submitted. 5. 

6. 
- Convergence Runs from X-section 4150 (23 Mile Rd) 
Hydraulic Analyses (Only if Hydraulic Models are not developed) 

Please attach all calculations for the existing or pre-project conditions and 
the revised or post-project conditions. Proceed to Form 5, "Riverine/Coastal 
Mapping Form". 

RilMnne Hrdrauhc Anal,111 form 

l]I 

[I 

Floodway 

• 

Floodway 
Ix! 

Floodway 
l]J 

Floodway 

• 

, ... 2016 
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-

I. 

4. MODEL PARAMETERS {from model used to revise 100-year water surface e~vat,on> 

Discharges. 

I 0-year 

50-year 

100-year 

500-year 

Attach diagram showing changes in 100-year discharge 

Upstream Limit 

400 

600 

700 

900 

Downstream Limit 

400 

600 

700 

900 

2. Explain how the starting water surface elevations were determined Convergence runs from 23 Mile 

3. 

Rd. 23 Mile Rd, starting water surface taken as l' above "normal" depth of creek 

at a slope at 0.13%. See convergence runs for more detail. 

Give range of friction loss coefficients (Mannmg's "N"l Channel ....... . 0.04 

Overbanks 0.04 - 0.12 
• 

If friction loss coefficients are different anywhere along the revised reach from those used to develop the FIRM, 
give location, value used in the effective FIS, and revised values and an explanation as to how the revised values 
were determined. 

Location Revised 

Explain: Derivation of friction loss coefficients is different in E431 (which 

bases friction loss on a matrix at horizontal station & depth) than in HEC-2. 

HEC-2 friction loss coefficients change b/t pre & post project due to changed 
land use. 

4. Describe how the cross section geometry data were determined (e.g., field survey, topographic map, taken from 
previous study) and list cross sections that were added. 

Field survey 5864, 5964, 5990, 6020, 6667, 6837, 6865, 6935, 7057, 7128, 7328 

7528, 7728, 7928, 8128, 8200, 8280, 8328, 8528, 8797. 

5. Were natural channel banks selected as the location of the left and right channel banks in the model? 

[]I Yes O No lfno, explain why not: _____________________ _ 

MT•2 form 4 P1qeJof6 



4. MODEL PARAMETERS (Cont'd} 

6. Explain how reach lengths for channel and overbanks were determined. 

Reach lengths determined by field survey of the existing channel and 

5. RESULTS (from mOOel used to ,e11,se 100-yea, ware, surface elewac,ons) 

i. Do the re~mits indica1.e: 

a. Water surface elevations higher than end porn ts of cross sections? 

b. Supercritical depth? . . . .. .. . . ............................... . 

c. Critical depth? 

d. Other unique situations ...................................... .' .. . 

D Yes Iii No 

0 Yes IX! No 

D Yes [i1J No 

0 Yes [i1J No 

!(yes lo any oflhe above, attach an explanation that discusses the situation and how it is presented on the 
profiles, tables, and maps. 

2. 

3. 

4. 

What is the maximum change in energy gradient between cross-sections? 

Speci!y location . . . . . . . . . . .............................. . 

What is the distance between the cross-sections in 2 above? ................... . 

What is the maximum distance between cross-sections? . . . . . . . . . . . ........... . 

Speci!y location 

5. Floodway determination 

a. What is the maximum surcharge allowed by the community or State? 

0.29 

8128 

128 ft, 

J:iQ ft. 

615,q 

1.0 foot 

b. What is the maximum surcharge for the revised conditions? . . . . . . . . . . . . . . . . . . ___ ..,....,___ foot 

Specify location . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . all X-Sections 

c. What is the maximum velocity? 

Speci!y location . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................. . 8128 

d. Are there any negeative surcharge vaiues at any cross-section? 0 Yes rzl Nu 
If yes, the floodway may need to be widened. I fit is not widened, please explain and indicate the maximum 
negative surcharge. 

Explain: 

Riverine Hydraulic Anal~• Form MT-2 Form• 

fps 

-
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5 RESULTS /Con<'d) 

6. ls the discharge value used to determine the Ooodway anywhere different from that used to determine the 
natural 100-year flood elevations? ........................................ 0 Yes Ix) No 

If Yes, explain: 

7 Do IO0-yearwatersurfaceelevationsincreaseatanylocation? ...................... D Yes@ No 

If yes, please attach a list of the locations where the increases occur, state whether or not the increases are located 
on the requestor's property, and provide an explanation of the reason for the increases. (For example: State if the 
increase 1s due to fill placed within the floodway fringe or placed within the currently adopted {loodway limits) 

Please attach a completed comparison table entitled: Water Surface Elevation Check (See page 6) 

6. llfVISED FIRMIFBFM AND FLOOD PROFILES 

A. The revised water surface elevations tie into those computed by the effective F[S Model ( IO-, 50-, 100-, and 500-

year), downstream of the projeetat cross-section 5800* within - 1. 83 feet(uertical) and upstream of 

the project at cross section 9900 within - . 06 feet (uertica/). 
*Elevation change is due to an existing drain cleanout that was not modeled by the 
effective FIS. The downstream effects of this cleanout are beyond the scope of this 

B. The revised Jloodway elevations tie into those computed by the effective FlS model, dowstream of the proje~tiif Y • 

cross section 5800* within -1. 70 feet(uertical) and upstream of the project at cross section9900 

within - 08 feet (vertical). 
* Elevation change is due to an existing drain cleanout that was not modeled by the 

effective FIS. The downstream effects of this cleanout are beyond the scope of this 

study. 
C. Attach profiles, at the same vertical and horizontal scale as the profiles in the effective FIS report, showing 

stream bed and profiles of all floods studied ( without encroachment). Also, label all cross sections, road crossings 
(including low chord and top-of-road data), culverts, tributaries, corporate limits, and study limits. If channel 
distance has changed, the stationing should be revised for all profile sheets. 

D. Attach a Floodway Data Table showing data for each cross section listed in the published Flood way Data Table in 
the FIS report. 

Proceed to Riverine /Coastal Mapping Form 

MT-2 ,_, 
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FEDERAL EMERGENCY MANAGMENT AGENCY 
WATER SURFACE ELEVATION CHECK 

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME /IDENTIFIER 

Chesterfield Township, Macomb County, Michigan Fish Creek Sass Road Bridge Replacement 

EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE-PROJECT REVISED/PROJECT 

SECNO NCW5EL' FCWSEL' SURc.> NCWSEL1 FCWSEL2 SURC.I NCWSEL1 FCWSEL' SURc.> NCWSEL1 FCWSEL' SURC.I NCWSEL1 FCWSEL' SURC I 

4150 583. 23 583.3 0.1 583.23 583.3 0.1 

4600 585.33 585.4 0.1 585.36 585.5 0.1 

5200 587.33 587.3 0.0 587.24 587 .3 0.1 

5800 587.89 587.9 0.0 587.78 587.9 0.1 586.06 586.2 0.1 586.06 586.2 0.1 

5864 586 .11 586.2 0.1 586 .11 586. 2 0.1 

5964 586.24 586.3 0.1 586.24 586. 3 0.1 

5990 586.53 586.5 o.o 586.24 586.3 0.1 

6020 586.59 586.6 o.o 586.32 586.4 0.1 

6150 588.35 588.4 0.0 588.25 588.4 0.1 586.92 586.9 0.0 586.72 586.8 0.1 

. 
6400 588.58 588.6 0.0 588.46 588.6 0.1 587.16 587.2 o.o 587.00 587.l 0.1 

6667 587.26 587.4 0.1 

6837 (587.78) (587.9' 0.1 581.43 587.5 0.1 

* 6865 (588.94 (589.0) 0.1 (588.91) (589.0) 0.1 (588.25) (588.3 0.1 587.31 587.4 0.1 
COMMENTS: 

6837: Pre-project WSEL's are taken from x-section 6800 (expansion x-section for existing bridge). 

6865: Effective WSEL's are taken from x-section 6900 (centerline of existing bridge). 
Duplicate effective and existing WSEL's are taken from x-section 6893 (downstream, face of existing bridge). 

1-1 OU-year (natural) water Surf ace Elevation 2-Encroachment (flooclway)Water Surface Elevation 3•5ul'Charge Value 

. Include all cross sections In the models between tie m points. Any interpolated values should be md1cated In parentheses. 

• - 5~ 
1 MT-~ F-Page 6 ol 6 

of~ 
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-FED£11Al lMlllGlNC --GMlNT .AGtNcY 
WATERSURFACI:. ATIONCHECK 

COMMUNITY NAMI FLOODINP SOURCE PROJECT NAME nDENTIFIER 

Chesterfield Township, Macomb County, Michigan Fish Creek Sass Road Bridge Replacement 

EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE-PROJECT REVISED/PROJECT 

SICNO NCWStL• fCWS(LI su11c.1 NCWSll1 fCWSEL• SURC.I NCWUL1 fCWHL' SURC.1 NCWSEL1 fCWSEL' SURC I NCWSEL' fCWSfll SURC 1 

&935 (589.83) (589.9) 0.1 87 .58 587.7 0.1 

6980 589.71 589.8 0.1 589.80 589 .9 0.1 589.86 590.0 0.1 b88.03 588.l 0.1 

7057 b88.05 588.l 0.1 

7128 ,s8.22 588.3 0. l 

7328 b88.25 588.4 0.1 

7400 589.86 590.0 0.1 589.91 i590.0 0.1 590.03 590.l 0.1 t88.26 588.4 0.1 

7528 88.30 588.4 0.1 

7728 88.44 58B.5 0.1 

7928 88.54 588.6 0.1 

8000 590 .11 590.2 0.1 590. 06 ,90.2 0.1 
. 

590.25 590.3 0.1 88.57 588.7 0.1 

8128 B8.45 588.5 0.1 

8200 88.64 588.7 0.1 

COMMlNtS: 

&935, Pre-project WSEL's are taken from x-section 6908 (upstream face at existing bridge). 

1·100-year(natural)Water Surtu11 llevatlon 2-tncroadlment lfloodwa,>water Surface Elevation J·Surclla'll• Valff 

I . --• lntludt al trost sections In~~ betooHn tie In points. Jlny Inter ated values should be Indicated In parenthesn. 
Sheet 2 

MT•2 
of 3_ 
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FECHAL EMERGI:' lANAGIMENT AGENC'Y 
WiUER SURFJb._ .LEVAllON CHECK 

COMMUl~ITY NAME FLO()DINO SOURCIE ~ROJECT NAME ~DENTlflER 

Chesterfield Township, Macomb County, Michigan Fish Creek :ass Road Bridge Replacement 

EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISllNG/PRE-PROJECT REVISIEDIPROIECT 

SICNO NCWSEL1 fCWSIL> SURCI NCWSEL• ,fCWSEL' SURC,I NCVIISIL1 ,cwsu• SURC,I NCWULI fCWSELll SURC.I NCWSEL 1 FCWSELI SUR( I 

8280 589.19 'l89. 3 0.1 

8328 589.20 b89.3 0.1 

8528 589.27 89.4 0.1 . 

8700 590.59 590.7 0.1 '.i90 .41 590.5 Cl.l 590.63 590.7 0.1 '>89.32 ti89. 4 0.1 . 

8757 '>89.42 b89. 5 0.1 

9300 591.01 591.1 0.1 '.i90 .84 590.9 0.1 591.09 591.2 0.1 r:,90 .44 t,90,5 0.1 

9900 591.23 591.3 0.1 591.11 591.2 0.1 591.38 591.5 0.1 691. 17 ,91.3 0.1 

.. 

COMMEIITS: 

-

1-1 00•plr (n11ur1II Water Surf ace flewlllon l•Encroach- (11,IIOdwlW,Vhlllr Surf1ce fle,ratlon J-Surdlarge Value 

- In dude 111 cross seal_ In Ulla IIIOdefs lie-lwffn lie-In points. Anf Int,---- led vakoes should be lndoealed In 1Nirentheffs. 
_ Sh11e1 3 -----

-MT-2 J .. .,4Page6016 
of _3_~ 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 MB Buraen No 1067-0148 FE MA USE ONLY 

RIVERINE/COASTAL MAPPING FORM Exp,reSJUll/11, 1997 

PUBLIC llUltU~;N UISCLOSUl{E NOTICE 

Public reporting burden for this form is estimated to average I 5 hours per response The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collect10ns Management, Federal Emergency Management Agency, 500 C 
Street, S. W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-
OJ 48), Washin~on, DC 20503. 

Community Name: Chesterfield Township, Macomb County, Michigan 

Flooding Source: Fish Creek 

Pro1ect Name/Identifier: Sass Road Bridge Replacement 

1. MAPPING CHANGES 

I. I\ topographic work f!lap of suitable scale, contour interval, and planimetnc definition must be submitl.cd showing 

2. 

(lnd,cate NIA when-Jtotapplicab/e)· 
Included 

/\. 

B. 
C. 
0. 

Revised approximate I 00-year 11oodplain boundaries (Zone/\) 

Revised detailed 100- and 500-year 11oodplain boundaries 

Revised 100-year flood way boundaries . . . . . . . . . . . . . . . . . ...... . 
Llii:auon and alignment of all cross sections used in the revised 

0 No 0 Yes 

IX! Yes O No 
Yes O No Ix] 

hydraulic model with stationing control indicated . . . . . . . . . . . . . ..... Iii Yes O No 

Yes O No 
Yes O No 

E. Stream alignments, road and dam alignments ......................... 1XJ 
F. Current community boundaries _ . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . .... D 
G. Effeclive 100- and 500-year floodplain and 100-year floodway 

boundaries from the FIRM/FBFM reduced or enlarged to the 
scale of the topographic work map .............................. . 0 Yes D No 

H. Tie-ins between the effective and revised I 00- and 500-year 

I. 
J. 
K. 
L. 
M. 
N. 

11oodplains and I 00-year 11oodway boundaries .................. . 
The requestor's property boundaries and community easements 

The signed certification of a registered professional engineer 

Location and description ofreference marks . . . . . . . . . . . . . 

Vertical datum (example: NGVD, NA VD etc.) .......... . 

Coastal zone designations tie into adjacent areas not being revised 

Location and alignment of all coastal transects used to revise the 

coastal analyses 

Iii Yes 
IX) Yes 
IX) 

Ix! 
lxl 
D 

Yes 
Yes 

Yes 
Yes 

l.J No 

0 No 
0 No 

0 No 
0 No 

0 No 

..... 0 Yes O No 

ra NII\ 

• NII\ 
;j rl/A 

• NII\ 

0 NIA 

Ile NIA 

0 NIA 

l.J NIA 

0 NIA 
0 NIA 

0 NIA 

• NIA 
[I NIA 

!lr! NIA 

If any oflhe items above are marked no or NIA, please explain: A. Floodplain is not Zone A. 
F. Community boundaries are not within the project area. 

M & N. Costal zone designations are not found in this area. 

What is the source and date of the updated topographic information ( e:ramp/e: orthophoto maps, July 1985; field 
survey, May 1979, beachprofi/es,June 1987, etc.)? Field Survey 

Whal is the scale and contour interval of the followmg work maps? 

a. Effective FIS l" = 1000' scale Contour interval ----------b. Revision Request l" = 50' scale Contour interval ----------
NOTE: Revised topographic information must be of equal or greater detail 

Attach an annotated t'IRM and FBFM at the scale of the effective FIRM and FBFM showing the revised 100-year 
and 500-ycar floodplains and the I 00-year 11oodway boundaries and how they tic into those shown on the effective 
FIRM and FBFM downstream and upstream of the revision or adjacent to the area of revision for coast.al studies. 

Attach additional pages 1fneeded. 

FEMA form 81-89D, OCT94 MT-2 form S Page 1 ot l 



1. MAPPING CHANGES (Cont·d) 

5. Flood Boundaries end 100-yeer water surface elevations: 

Hes the I 00-yeer floodplain been shifted or increased or the I 00-yeer water surface elevation increased at any 
location on property other than the requestor's or community's? D Yes IX! No 

If yes, please give the location of shift or increase and an explanation for the increase. 

a. Have the affected property owners been notified of this shift or increase and the effect it will have on their 

property? ........................................................... 0 Yes O No N/A 

If yes, please attach letters from these property owners stating they have no objections to the revised flood 
boundaries if a LOMR is being requested. 

b. What is the number of insurable structures that will be impacted by this shift or increase?_....;;..N.:../ A;.;;... __ _ 

6. Have the floodway boundaries shifted or increased at any location compared to those shown on the effective 
FBFMorFIRM? ......................................................... 0 Yes r.!J No 

If yes, explain: 

'7. If a V- zone has been designated, has it been delineated to extend landward to the heel of the primary frontal 
dune? D Yes O No N/ A 

If no, explain: 

8. Manual or digital map submission: 

Iii Manual 

• Digital 

Digital map submissions may be used to update digital FIRMs (DFIRMs). For updating DFIRMs, these 
submissions must be coordin11ted with FF.MIi Headquarters as far in advance of submission as possible . 

Rh.1riale/Coa1U1IM1PININJFonn MT-2 f-5 ..... ZofJ 
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2. EARTH FILL PLACEMENT 

1. The fill is: D Existing !XI Proposed 

2. Has fill llllOfllwill be placed in the regulatory floodway? ...................... D Yes ~ No 
lfyes, please attach completed Riverine Hydraulic Analysis Form. 

3. Has fill heeniwill be placed in flood way fringe ( area between the floodway 

4. 

and JOO-year floodplain boundaries)? ...................................... Kl Yes D No 

If yes, then complete A, B, C, and D below. 

A. Are fill slopes for granular materials steeper than one vertical 

on one-and-one-halfhoiizontal? ....................................... 0 Yes [XI No 

ICyes,justify steeper slopes, _____________________________ _ 

B. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to 

{lows with uelocities ofup toS feet persecond(fps) during the TOO-year flood must, ala minimum, be 

protected by a couer of grass, uines, weeds, or similar uegetation; slopes exposed to flows with uelocities 
greater than 5 fps during the JOO-year flood must, at a minimum, be protected by stone or rock riprap.) 

.................................................................... IXI Yes D No 

IC no, describe erosion protection provided _________________________ _ 

will be c. BO all fill placed in revised 100-year floodplain baea:compacted to 95 percent of the maximum density 
obtainable with the Standard Proctor Test Method or acceptable equivalent method? !xi Yes D No 
Could 

D. £:iili structures conceivably be constructed on the fill at any time in the future? Ga Yes O No 

If yes, provide certification of fill compaction (item C. above) by the community's NFIP permit official, a 

registered professional engineer, or an accredited soils engineer. 
Certification w1ll accompany LOMR when project is completed. 

Has fill been/will be placed in a V-zone? D Yes I&'.! No 

!lyes, is the fill protected from erosion by a flood control structure such as a revetment or 
seawall? D Yes 0 No N/A 

lfyes, attach the coastal structures form. 

Rlwrine/Coostal MaP!Nf19 Fonn MT-2 Forms Pa9e3of 3 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0MB BurdenNo J067-0148 FEMA USE ONLY 

CHANNELIZATION FORM £,.011ef Jul~ 11 1997 

PUBLIC BUHllEN UISCLOSUHE NOTICE 

Public reporting burden for this form is estimated to average I 75 hours per response. The burden estimate includes the 
time for reviewing instructions, searching exisung data sources, gathering and maintaining the needed data, and 
completing and reviewing the form Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, lo: Information Collections Management, Federal Emergency Management Agency, 500 C 
Street, S.W , Washington, DC 20472, and lo the Office of Management and Budget, Paperwork Reduction Project (3067-
0148), Washin~on, DC 20503. 

Community Name: __ c_h_e_s_t_e_r_f_,_· e_ld __ T_o_w_n_s_h_i.;p...;,_M_a_c_o_m_b_c_o_u_n_t;;.y_,_M_i_c_h_i_g_a_n _____________ _ 

Flooding Source: e k 

ProJect Name/Identifier: Sass Road Bridge Replacement 

t. EXTENT OF CHANNEUZA TION 

Downstream limit: __ 6_4_0_0__;(;;.S_e_c_t_i_o_n_M_) ___________________________ _ 

Upstream limit: 8797 (N. Property Line of Battista Property) 

2. CHANNEL OESCRIPTION 

1. Describetheinletlothechannel Gradual transHio,i from existing channel invert to 
proposed channel invert. 

3. 

4. 

Briefly describe the shape of the channel ( both cross sectional and p/animetric configuration) and its lining 
(channelbottomandsides) 6400 - 6837 transition from existing channel to bridge 
opening, 6865 -6980 transition from bridge opening to cleanout on "Copper Creek" 
Subd1v1s1on. ;as; - 8191 aouore traprzoraar row trow Channel- o bottom w/3:1 ~1ae 
slopes 3 ft. deep. 30' over banks, 3: 1 side slopes on high flow channe 1. Total width 
= 120ft. Total depth = 9 ft. 
Describe the outlet from the channel Channel matches existing drain invert at x-section 6400 

The channelization includes: 

0 Levees ( Attach Leuee Form) 

D Drop structures 

D Superelevated sections 

lKI Transitions in cross sectional geometry 

0 Debris basin/detention basin 

D Energy dissipater 
D Other _______________________________ _ 

5. Attach the following: 

a. Certified engineering drawings showing channel alignment and locatrons of inlet, outlet, and items checked 
in item 4 

b. Typical cross sections und profiles of channel banks and invert 



I 

'2. 

I:: 
5. 

6. 

7. 

8. 

3. HYDRAULIC CON5JOERA TJONS 

Whal 1s the I 00-year discharge? 700 cfs 

Do Lhc cross sections in the hydraulic model match the typical cross sections in the plans? 

Are the channel banks higher than the 100- year flood elevations everywhere? 

@ Yes O No 

O Yes IX! No;, 

D VP~ [xi Nn* Are the channel banks higher than the !00-year flood energy grade lines everywhere? 

Is the land on both sides of the channel above the adjacent JOO-year flood elevation 
at all points along the channel? .......... , . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 

What is the range offreebo11rd? 

What is the range of the 100-year flood velocities? 

@ Yes O .'lo 

_o.;..;.... O.;...__-.....;;l;.; . ...:0"'5__ feet 

_,;;-1.;... o'--_-_;;;,2.;... 4.:....._ CVsec 

What is the lining type? (both bottom and sidesl_--'v._,ea.,gs,ea.,ta.,a.,t~i~v..,e.....,c..,o"'y"'e_.r.....,p;..tua,1,jp.,.a .... s .. ea.id,1.....-------

Explain how the channel lining prevents erosion and maintains channel stabilily (aUach documentation) 

9. What 1s the design elevation in the channel based on? 

IX! Subcritical flow 
• Critical flow 
D Supercriticai fiow 
O Energy grade line 

lslOO-yearlloodprofilebasedontheabovetypeofflow? .............................. li1I Yes D No 

lfno, explain: ____________________________________ _ 

:- ; :, ... 

10. ls there the potential for II hydraulic jump al the following locations? 

Inlet to channel .... , ...... , ................... , ...................... , , .. , ....... O Yes 121 No 
Outlet of channel . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes 121 No 
AL Drop Structures .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. . D Yes W No 
At Transitions ................................................................... 0 Yes 121 No 
Other locations. Explain: ______________________________ _ 

If the answer to any of the above is yes, please explain how the hydraulic jump is controlled and the effects of the 
hydraulic jump on the stability of the channel. 

Explain:_======-----==--=-===------------------

* There is a wetlands area on the west side of the channel at x-sections 7057, 7128 & 
7328. This area is to remain undistrubed making a wide high flow channel which goes 
beyond the creeks easements. 

Ollnnetization Form MT•2 Form6 Pate2of3 
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- I. 

•· SEDIMENT TRANSPORT CONSIDERATIONS 

A. Is there any indication from historical records that sediment transport (including scour and deposition) can 
affect the I 00-year water surface elevations and/or the capacity of the channel? 0 Yes IXl No 

B. Based on the conditions of the watershed and stream bed, is there a potential for sediment transport 
(including scour and deposition) to affect the I 00-year water surface elevations and /or the capacity of the 
channel? . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... 0 Yes Ix! No 

2. If the answer to either I A or 1B is yes: 

A. What is the estimated sediment (bed) load? 
______ cfs (attach gradation curve) 

Explain method used to estimate load __________________ _ 

B Is the 100-year Oood velocity anywhere within the chanhel less than Lhe 
I 00-yearflood velocity of the inlet? • Yes 

C. Will sediment accumulate anywhere within the channel? • Yes 

D. Will deposition or scour occur at or near the inlet? • Yes 

E. Will deposition or scour occur at or near the outlet? • Yes 

Attach documentation showing affects on the Hydrologic and Hydraulic analyses 

Chlnnehutson Form MT-2 Form, 

0 No 

0 No 

0 No 

0 No 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M 8 Burden NO 1061-0148 FEMA USE ONLY 

BRIDGE/CULVERT FORM Exp1res July 31 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Federnl Emergency Management Agency, 500 C 
Street, S. W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-
0148), Washington, DC 20503. 

Community Name. Chesterfield Township, Macomb County, Michigan 

Flooding Source: ..:F..:i;.;s;.;h.;_;C:.;r:..e:.;e::;l:.:.'---------------------------------

Project Name/Identifier: Sass Road Bridge Replacement 

I. IDENTIFIER 

I. 

2. 

3. 

Na me of road way, railroad, etc. : __ ..cJ..LOi>><-' ..:f:..Jwo;,,x"'-•' ... rc.11:.· aa.s.s .s.s ii no.,g....1,.f.,o.i;r_....a-"c-"c""e"'s"'s'-'t-'01....1h,_.a .. c;;,k.....,ou.,..f ~p.i;r.,9,11p.1:eir.1,t-l<Y~---

Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier): ___ _ 

5980 

This revision reflects (check one of the following): 

[iii New bridge/culvert not modeled in the FIS 

D Modified bridge/culvert previously modeled in the FIS 

D New analysis of bridge/culvert previously modeled in the FIS 
(Explain why new analysis was performed) _________________________ _ 

2, BACKGROUND 

Provide the following information about the structure: 

1 Dimension, material, and shape (e.g. two IO x 5 feet reinforced concrete box culvert; three 30-foot span bridge 
with 2 rows of two 3- foot diameter circular piers, 40-foot wide ogee shape spillway) ___________ _ 

26'-66" CMP culvert, buried 3' deep 

2. Entrance geometry of culverUtype of bridge opening (e.g. 30 ° -75 ° wing walls with square top edge, sloping 
embank men ts and vertical abutments)_ ... p'-'i:.ip:.;e:.;...p;;.;r:..o:.....i e=-c=t=-i .::n .. P,.....;;;f..:r..:o.::m:....:;f;.;;i:..:l;.;l;_ _____________ _ 

3. Hydraulic model used to ,rnalyze the structure (e g., HEC-2 with special bridge routine, WSPRO, HYB) ___ _ 

HEC-2 with snecial brido-e routine 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the 
flooding source could not analyze the structure(s) ( Attachjustt/icatton) 

~~-----' 
i'lote: If any items do not apply to submitted hydraulic analysis, indicate by NIA 

• One form per new/revised bridge/culvert 

FfMA Form 81·89E, OC'T94 MT•1 Form 7 Page I of& 



I 

].ANALYSIS 

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low 
chord elevat10n, invert elevation, minimum top of road elevation, and ineffecllve flow widths. 

5llO 
R5==5980 Downw.am (Bndge) 

588 

588 

g 
e 

! 584 

w 

'782.!I -- --
L 5<SI-'' - - - -- -\ii .J 
}1s.11 -- - J 

200 250 350 400 
0 50 100 150 

stabon (ft) 

Sketch the upsl.ream face of the sLructure together with the road profile. Show, at a minimum, the maximum low 
chord elevation, invert elevation, end minimum top of road elevation. 

590 

588 

... i 
-: 

RS::5980 Upstnlam (Bndge) __ _ 

1 ;ez .31 

,.,1~ -S8-I .-3-1 ~--- __ 

j 
... i 

j ~ 78 .BI 

--4--

G-----'""" • Bank Sta 

MT·2 form7 ,-lot6 

I 

• 



3 . .ANALYSIS (Cant"dl 

Sketch Lhe plan view of Lhe sLruc,ure(s) Show, aL a m1mmum, Lhe skew angle, cross-section locations, distances 
- between cross sections, and length of struc,ure (s). 

I 

--.--
------

~---

-· -------

0 

I 

10'2 _ 
::;.---

Attach plans of the structure (s) certified by a registered Professional Engineer. 

I Culvert length or bridge width {fi) 

CalculaLed culvert/bridge area (Cl•) 
by the hydraulic model, if applicable 

Total culvert/bridge area (Cl•) 

llldlJelCulv•rt Fann 

26.0 Ft. 

11. Ft 2 

11 .2 Ft 2 

. - ' 



3. ANALYSIS (Cont"d) 

Elevatwns /\hove Which Flow is Effective for Overbanks 

Left Overbank 

Upstream face 582 31 

Downstream face 581.8 

Minimum Too of Road Elevalion 

Left Overbank 

U pslrea m face 582.31 

Downstream face 582.31 

100-Year Elevations Waler Surface 
Elevations 

Upstream face 586.24 

Downstream face 586.24 

Discharge Low Flow Pressure Flow 
Amount of now 
through/over 
the structure (s) (cfs) a.a 

The maximum depth of 
now over the roadway/railroad (fl.) ........ . 

Weir length (fl) ..................•........ 

Top Widths 

Upstream face 

Downstream face 

Tot.al 
Floodplain 

Width 

129.07 Ft 

130. 73 Ft 

BridgeJCulvert form 

34 

Tot.al 
Effective Flow 

Width 

129.07 Ft. 

130. 73 Ft. 

Right Overbank -582,31 

581.8 

Right Overbank 

582.31 

582.31 

Energy Gradient 
Elevations 

586.47 

586.47 

Weir Flow Tot.al Flow 

• 666 700 

3.93 

60,0 

Floodway 
Width 

72.67 

74 .44 

• 
MT•2 Form 7 



-

-

-

3. ANALYSIS (Cont'd) 

Loss Coefficients 

Entrance loss coefficient 

Manning's "n" value assigned to the structure(s) 

Friction loss coefficient through structure (s) 

Other loss coefficients (e.g., bend 

manhole, etc.) 

Total loss coefficient 

Weir coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

4. SEDIMENT TRANSPORT CON51D(RA TIONS 

0.04 

1.56 

2.6 

1. A. Is there any mdication from historical records that sediment transport (including scour and deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . .'. . . . . . . . . . . . . D Yes I]! No 

B Based on the conditions ( such as geomorphology, vegetative cover and development of the watershed and stream 
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and 
deposition) to affect the 100-year water surface elevations and/or conveyance capacity through the 
bridge/culvert? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D Yes Ga No 

2. If the answer to either I A or I Bis yes. 
A. What is the estimated sediment (bed material) load? 

______ cfs ( attach gradatwn curve) 

Explain method used to estimate the sediment transport and the depth of scour and/or 
deposition __________________________________ _ 

B. Will sediment accumulate anywhere through the bridge/culvert?• Yes IK! No 

If yes, explain the impact on the conveyance capacity through the 

bridge/culvert? ________________________________ _ 

5. FLOODWAY ANALYSIS 

Explain method of bridge encroachment 

{floodway run) Encroachraent method 4. Conveyance equal to unencroached profile 

at a hiuher ~~t~r surface. Maioritv of flow is over the structure in the 100-year 

Bndge/Culwrt Form MT-2 Form 7 Pa99Sof6 



5. FLOOOWAV ANALYSIS (Contd) 

Comments ( explain any unusual s,tuatwn,;): 

-

Attach analysis. 

-

-
Bridge/Culvert Form MT-2 Form 7 Page6of6 
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FEDERAL EMERGENCY MANAGEMENT AGENCY OM B Burden No ]067-0148 FEMA USE ONLY 

BRIDGE/CULVERT FORM Exp,res July J 1 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collect1ons Management, Federal Emergency Management Agency, 500 C 
Street, S.W , Washington, DC 20472, and to the Office of Management and Budget, Paperwork Reduction Project (3067-
0148), Washington, DC 20503. 

Community Name: _____ c""h"e'""s~t"e"r'"'f'"'1c..· ec..lc..d_T"""ow""-'n"s-"h'--i.._p .. ,--'-M"a'"'c"o""m'--b'---Cc..oa.u_n--'-ty.....,_, --'-'M""i"'c_h-'i_..g._a_n'---------------

Flooding Source: Fish Creek 

Project Name/Identifier: Sass Road Bridge Replacement 

I. IOENTIFIER 

I. 

2. Location of bridge/culvert along nooding source (in terms of stream distance or cross-section identifier): ___ _ 

3. This revision renects (check one of the following): 

IX) New bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

O New analysis of bridge/culvert previously modeled in the FIS 

(Explain why new analysis was performed) _________________________ _ 

2. BACKGROUND 

Provide the following information about the structure: 

I Dimension, materiel, and shape (e.g. two IO x 5 feet reinforced concrete box culvert; three 30-foot span bridge 
with 2 rows of two 3- foot diameter circular piers, 40-foot wide ogee shape spillway) ___________ _ 

Two 7x9 feet reinforced concrete box culverts. 

2. Entrance geometry of culvert/type of bridge opening (e g. 30 ° -75 ° wing walls with square top edge, sloping 
embu.nkments and vertical abutmonts) 45 ° wing wal 1 1 sloping embankments, chamfered corners. 

3 Hydraulic model used to analyze the structure (e g., HEC-2 with special bridge routine, WSPRO, HYB) ___ _ 

HEC-2 vitb special culvert rrn1tioe 

If different than hydraulic analysis for the noodrng source,justify why the hydraulic analysis used for the 
nooding source could not analyze the struclure(s). ( Attachju.st1ficat1on) 

Note: If any items do not apply to submitted hydraulic analysis, indicate by NIA 
• One form per new/revised bridge/culvert 

FEI/IA Form B1·89E. OCT94 Bridge/Culvert Form 



l. ANALYSIS 

"' et.ch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low 
.,.ord elevation. invert elevation, minimum top of road elevation, and ineffective flow widths. 

592, 

590 

588 

582 

I 
~ 

- -
200 

, 

\ I 
\ I 

_lli 
,00 400 500 600 ?00 

Station (ft) 

· Sketch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low 
chord elevation, invert elevation, and minimum top of road elevation. 

592, RS=8900 5 Upstr'Nm (CulWrt) 

I Leg.ad 
~ 

I.... Ground 

I ~ ,, .. 
sooi • Bank sta 

58C, '30 ...L 
I 

... j i;g7_ (.,(., ( 
g T < 

i 586 

584 

T 580+----~----------------------------0 100 300 ""' 700 

MT•2 Form 7 

-

I 

-
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J • .ANALYSIS (Cont d) 

Skei,ch the plan view of the sLructure(s) Show, at a minimum, the skew angle, cross-section locauons, distances 
between cross sections, and length of structure (s). 

CD 

. ...... :·::;t?, 
'~-. ;.~,.~':·. ~ •:-~ .. ,·.-,:J 

" ' 

Al..acri pi ans of the structure (s) cen:ified by a registered Profess,onai Cngmeer. 

Culvert length or bridge width (fi) 

Calculated culvert/bridge area (fi •) 

by the hydraulic model, if applicable 

Total culvert/bridge area (fi •) 

70 Ft, 

N/A 

126.0.Ft 2 



3. ANALYSIS (Cont'd) 

Elevations /\hove Which Flow 1s ~;!Tcclive for Overbanks 

U pslream face 

Downstream face 

Minimum Top of Road Elevation 

Upstream face 

Downstream face 

100-Year Eleva lions 

Upstream face 

Downstream face 

Discharge 
Amount of flow 
through/over 
the structure (s) (cfs) 

The maximum depth of 

Left Overbank 

589.3 

588.5 

Left Overbank 

589.3 

589,3 

Water Surface 
Elevations 

587 58 

587.31 

Low Flow 

700 

flow over the roadway/railroad (fl..) .......... . 

Weir length (it.j 

Top Widths Total 

Pressure Flow 

0 

Total 
Floodplain Effective Flow 

Width Width 

Upstream face 20.0 20.0 

nnwnd.rP::rim r~re 20.0 20,0 

8ridge/Cuh,ert form 

Right Ovcrbank 

589 3 

588 5 

Right Overbank 

589 3 

Energy Gradient 
Elevations 

587 98 

582 Z3 

Weir Flow 

0 

" 

Floodway 
Width 

20.0 

7Q,Q 

MT•2 Form 7 

Total Flow -700 

-
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M 8 Burden No 1067-0148 FEMA USE ONLY 

BRIDGE/CULVERT FORM Exp,res July 11, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Feder11I Emergency Management Agency, 500 C 
Street, S. W., Washington, DC 20472, and to the Office of Management and Budget, Paperwork Reduction Project (3067-
0148), Washington, DC 20503. 

Community Name: Chesterfield Township I Macomb County. Michigan 

Flooding Source: _....;F;..1::.· s::.h::;....:::C.:.r.:::e.::e.:;k;.... ______________________________ _ 

Project Name/Identifier: Sass Road Bridge Replacement 

1. IDENTIFIER 

1. Name of roadway, railroad, etc.: ...... F"'i~s~h ...... C~r~e~e~k"--~D~r~i'"v~e;.... ____________________ _ 

2. Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier): ___ _ 

8164 

3. This revision reflects (check one of the following): 

O New bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

O New analysis of bridge/culvert previously modeled in the FIS 

(E:1:plain why new analysis was performed) _________________________ _ 

2. BACKGROUND 

Provide the following information about the structure: 

l Dimension, material, and shape (e.g. two IO x 5 feet reinforced concrete box culvert; three 30-foot span bridge 

2. 

3. 

with 2 rows of two 3- foot diameter circular piers, 40-foot wide ogee shape spillway) ___________ _ 

Two 7x9 feet reinforced concrete box culverts, 

Entrance geometry of culvert/type of bridge opening (e.g. 30 ° -75 ° wing walls w•th square top edge, sloping 
emb11nkments and vertic11l abutments) 45 ° wing "alls sloping enbank• ents I chamfered culverts. 

Hydraulic model used to 11nalyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HYB) ___ _ 

HEC-2 with special culvert routine. 

If different than hydraulic analysis for the flooding source.justify why the hydraulic analysis used for the 
flooding source could not analyze the structure(s) ( Attach1u.st1fication/ 

1,lote: If any items do not apply to submitted hydraulic analysis, indicate by NIA 
• One form per new/revised bridge/culvert 

FEMA Form 81-89E, OCT 94 Bridge/Culvert Form MT·2 Form 7 Page 1 of6 



I 

].ANALYSIS 

Sketch the downstream face of the strur.ture t:.11;:ether with the road profile. Show, at a mmtmum, the maximum low 
chord elevauon, invert elevation, minimum ,~o of road eles·,-•,~~ , ~d ;~ ~ffect1ve flow widths. 

592 

t;Cil.10 

590 ,~%_l 
\ 

588 --

g 
C 

i 588 

! l-,, 
5e4 

0 ,oo 

t 

'---

RS=8164 Dowri~m (Culvert) 

I .. _: · 

I ---

( 

200 

stabon(ft) 

/ 

300 400 

Sketch the upstream face of the sLmeture to11:ether with the road profile. Show, at a minimum, the maximum low 
chord elevation, invert elevation, a.~'7. ,,,. •1hnum t.Dp of!:,~•£.' t.?1 ~ 'i _,, ·"v·. 
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i 
w 

5921 
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-

• 

Loss Coefficients 

Entrance loss coefficient 

].ANALYSIS (Cont"d) 

Manning's "n" value assigned lo the slruclure(s) 

Friction loss coefficient through structure (s) 

Other loss coefficients (e.g., bend 

manhole, etc.) 

Total Joss coefficient 

Weir coefficient 

Pier coefficient 

Contraction Joss coefficient 

Expansion loss coefficient 

4. SEDIMENT TRANSPORT CDNSIDERA TIDNS 

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can 

2. 

affect the 100-year water surface elevations? . . . . . . . . . . '. . . . . . . D Yes 1i1J No 

B Based on the conditions (such os geomorphology, uegetatiue couer and deuelopment of the watershed and stream 
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and 
deposition) to afTect the 100-year water surface elevations and/or conveyance capacity through the 
bridge/culvert? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D Yes liO No 

If the answer to either I A or I Bis yes: 
A. What is the estimated sediment ( bed material) load? 

______ cfs (attach gradation curue) 

Explain method used lo estimate the sediment transport and the depth of scour and/or 
deposition __________________________________ _ 

B. Will sediment accumulate anywhere through the bridge/culvert?• Yes li1] No 

If yes, explain the impact on the conveyance capac1 ly through the 
bridge/culvert? ________________________________ _ 

5. flOOOWAY ANAL Y515 

Explain method of bridge encroachment 

{floodwayrun) Encroachment Method 4 with SB option turned on (1.41). Conveyance equal 

to 11neucroacbed profile at a higher water surface. 

Bridge/Culvert form MT-2 form 7 Page Sol 6 



5. FLOOOWA Y ANALYSIS (Cont'd) 

Comments (explain any unusual situations): 

-

Attach analysis. 

-

• 
8fid9e/Cul11ert form MT-2 Form 7 Plte6of6 



-
3. ANAL YS!S (Cont'd) 

Skeu,h the plan view of the structure(&) Show, at a minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure f sl 

© 

Attach plans of the structure (s) cerufied by a registered Professional Engineer. 

Culvert length or bridge width (ftl 

Calculated culvert/bridge area (ft•) 
by the hydraulic model, if applicable 

Total culvert/bridge area (Ct •J 

72 Ft. 

NA 

126 Ft 2 

@ 



3. ANALYSIS (Cont"d) 

Elevat10ns /\hove Which Flow is Effective for Overbanks 

Upstream face 

Downstream face 

Left Overbank 

591.3 

590.8 

Minimum Top of Road Elevation 

Upstream face 

Downstream face 

100-Vear Elevations 

Upstream face 

Downstream face 

Discharge 
Amount of flow 
through/over 
the structure (s) (cfs) 

The maximum depth of 

Left Overbank 

591.3 

591,3 

Water Surface 
Elevat10ns 

588 64 

588.45 

Low Flow Pressure Flow 

0 700 -----

flow over the roadway/railroad (n.) ....... . 

Weir length (ft.) 

Top Widths Total Total 
Floodplain Effective Flow 

WidLh Width 

Upstream face 19.5 19.5 

Down~trP.Am ra~P. 19.5 19.5 

BndgeJCulvert form 

Right Overbank 

591.3 

590.8 

Right Overbank 

591.3 

591.3 

Energy Gradient 
Elevations 

589.07 

588.90 

Weir Flow 

0 

0 

Flood way 
Width 

19.5 

19.5 

MT•2 Form 1 

Total Flow l • 700 

Page4of6 
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3. ANALYSIS (Cont'd) 

Loss Coefficients 

Entrance loss coefficient 

Manning's "n" value assigned lo the slructure(s) 

Frict10n loss coefficient through structure (s) 

Other loss coefficients (e.g., bend 

manhole, etc.) 

Total loss coefficient 

Weir coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

4. SEDIMENT TRANSPORT CONSIDERATIONS 

0.2 

0.3 

1. /\. ls there any indication from historical records that sediment l~ansport (1nclud1ng scour and depos1t1on) can 
affect Lhe JOO-year waler surface elevalions7 • • • • • • • • • • • • • • • • • • • • • • • • • • • • D Yes l]I No 

B Based on the conditions (such as geomorphology, uegetatiue couer and deuelopment of the watershed and stream 
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and 
deposition) to affect the JOO-year water surface elevations and/or conveyance capacity through the 
bridge/culvert? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • Yes []I No 

2. If the answer to either I A or I B is yes: 
A. What is the estimated sediment (bed mater,al) load? 

______ c.fs ( attach gradation curue) 

Explain method used to estimate the sediment transport and the depth of scour and/or 
deposition __________________________________ _ 

B. Will sediment accumulate anywhere through the bridge/culvert?• Yes D No 

If yes, explain the impact on the conveyance capacity through the 
bridge/culvert? ________________________________ _ 

5. FLOOOWAY ANALYSIS 

Explain method of bridge encroachment 

{floodway run) Encroachment Method 4 with SB option turned on ( 1.1,1). Conveyance 

equal to unencroached profile at a higher water surface. 

Bridgl/Cul .. rt form MT-2 Form 7 Page5of6 



5. FLOOOWAY ANALYSIS (Cont'd) 

Com men ls (explain any unusual situation.s). 

Attach analysis. 

Brtdge/Culvert Form 
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• • 
• THIS RUN EXECUTED 9 JAN 88 10:47:41 • ************************************************** 

• HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 ' • MODIFICATION - 50,51,52,53,54,55,56 

I 
************************************************** • • 
C • Tl CITY OF ARMADA, MICHIGAN • 

I 
T2 LIMITED DETAIL FIS, EAST BRANCH COON CREEK 
T3 100 YEAR DISCHARGE, EXISTING CONDITIONS • • Ji !CHECK ING NINV !DIR STRT METRIC HVINS G WSEL FG 

- ' 0. 2. 0. 0. 697. i iO 0.000 
I --

I 
• 0. 0.000000 0.00 0.0 • 

J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE • • 1. 000 0.000 -1. 000 0.000 0.000 0. 000 0.000 0.000 0.000 0. 000 

I • 
J3 VARIABLE CODES FOR SUMMARY PRINTOUT • 

110.000 150.000 200.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • • 
NC 0. 060 0.060 0.040 0. 500 1.000 0.000 0.000 0.000 0.000 0. 000 • GT 2.000 1480.000 1480.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 223.000 310.000 0.000 0.000 0.000 0.000 0.000 

VALLEY SECTION TAKEN AT 33 MILE ROAD AND MOVED D/S • Xi 0.000 26.000 258.000 275.000 0. 000 0.000 0.000 0.000 0.000 0.000 • GR 710.000 0.000 709.000 25.000 707.000 50.000 706. 100 75.000 704.400 100.000 
GR 702.200 125.000 699.600 150.000 696.600 175.000 694.900 200.000 694.900 225.000 

• GR 694.600 250.000 692. 800 258. 000 691. 600 259.000 689.300 264.000 689.200 265.000 • GR 689.400 270.000 691.600 274.000 691. BOO 275.000 694.200 291. 000 694. 100 300.000 

I 
GR 694.600 325.000 695.600 340.000 703.700 365.000 705. 100 375.000 707. 100 400.000 • GR 708.800 475.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 • 
ET 0.000 4. 100 4. 100 258.000 295.000 0.000 0.000 0.000 0.000 0.000 • Xi 1. 100 27.000 250.000 300.000 100.000 100.000 100.000 0.000 0.000 0.000 • GR 710.000 0.000 709.000 25.000 707.000 50.000 706. 100 75.000 704.400 100.000 

I 
GR 702.200 125.000 699.600 150.000 696.600 175.000 694.900 200.000 694.900 225.000 • GR 694.600 250.000 690. 500 258. 000 690.500 258.010 689. 700 268.000 689.200 273.000 • GR 689.200 278.000 689.400 283.000 689.900 288.000 690.500 295.000 690.500 295. 100 
GR 694. 100 300. 000 694.600 325.000 695.600 340.000 703. 700 365.000 705. 100 375.000 • ! GR 707. 100 400. 000 708.800 475.000 0.000 0.000 0.000 0.000 0.000 0.000 • 

I NC 0.000 0. 000 0.030 0. 000 0.000 0.000 0,000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 258.000 295.000 0.000 0.000 0.000 0.000 0.000 • 

I • • 
• I • 

I - • 
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• • D/S FACE OF 33 MILE ROAD 
Xi 1. 200 0.000 0.000 0.000 1. 000 1. 000 1.000 0.000 0.000 0.000 • BT -17. 000 0.000 710.000 0. 000 25.000 709.000 0.000 50. 000 707.000 0.000 • BT 0. 000 75.000 706. 100 0. 000 100.000 704.400 0.000 125. 000 702.200 0.000 
BT 0. 000 150.000 700.200 0. 000 175.000 700.000 0.000 258.000 700.000 690.500 

I • I BT 0.000 25B.000 700.000 697. 900 295.000 700.000 697.800 295,100 700.000 690.500 • BT 0.000 325,000 700.200 0. 000 365.000 703. 700 0.000 375.000 705. 100 0.000 
BT • 0.000 400.000 707. 100 0.000 475.000 708.800 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 258. 000 295.000 0.000 0.000 0.000 0.000 0.000 

• U/S FACE OF 33 MILE ROAD 
Xi 13. 000 0.000 0.000 0. 000 25.000 25.000 25.000 0.000 0.000 0.000 • X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

• NC 0.000 0.000 0.040 0. 000 0.000 0. 000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 258.000 295.000 0.000 0.000 0.000 0.000 0.000 
Xi 14.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • • ET 0.000 4, 100 1.400 193. 000 330.000 0.000 0.000 0.000 0.000 0.000 

VALLEY SECTION A, TAKEN IN CONNECTION WITH BRIDGE DATA • Xi 64.000 26. 000 258.000 275. 000 50.000 50.000 50.000 0. 000 0.000 0.000 I • GR 710.000 0.000 709.000 25.000 707.000 50,000 706. 100 75.000 704.400 100.000 
GR 702.200 125.000 699.600 150.000 696.600 175. 000 694.900 200,000 694.900 225.000 • GR 694.600 250.000 692.800 258.000 691. 600 259,000 689.300 264.000 689.200 265.000 • GR 689.400 270.000 691.600 274.000 691. 800 275.000 694.200 291.000 694. 100 300.000 
GR 694.600 325. 000 695.600 340.000 703.700 365.000 705. 100 375.000 707. 100 400.000 • GR 708.800 475.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 • 
NC 0.000 0.000 0.000 0.300 0, 500 0.000 0.000 0.000 0.000 0.000 • I VALLEY SECTION B, FIELD SECTION 2 • Xi 400.000 20.000 300,000 325.000 336.000 336.000 336.000 0.000 0.000 0.000 
GR 705.000 0.000 700.900 50.000 700.200 75.000 699.700 85.000 696.300 135.000 • I GR 696.200 150.000 695.600 175.000 695,800 250.000 695.300 275.000 694.600 300,000 • GR 693.200 303.000 692.000 305.000 692. 100 310.000 693.300 314.000 696.700 325.000 
GR 696.000 350.000 696.000 375.000 697.900 400.000 705.000 430.000 710.000 880.000 • • FIELD SECTION 2 MOVED U/S 
Xi 1900.000 0.000 0.000 0. 000 1450.000 1300.000 1500.000 0.000 4.900 0.000 • • NC 0.070 0.070 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 1.400 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 • ! FIELD SECTION 4 MOVED D/S • I 
Xi 4064.000 23.000 250.000 278,000 2064.000 2014.000 2164.000 0.000 -10.340 0.000 
GR 728. 500 0.000 726.900 25,000 725. 500 50.000 717. 500 125.000 717.300 165.000 

• GR 717,300 175.000 716.800 200.000 716.200 225.000 716.800 250.000 714,700 253.000 • GR 714.400 259.000 714.300 264.000 714.600 274.000 716.800 278.000 716.600 300,000 
GR 717.400 325.000 715.800 350. 000 717.900 375.000 718. 100 400.000 718.200 425.000 

• GR 726. 100 450.000 725. 500 475.000 724. 700 525.000 0.000 0.000 0.000 0.000 • 
• • 
• ' • 
• I • 
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• I • I 

• FIELD SECTION •If MOVED 0/S 
I Xl 4"1'64. 000 0.000 0.000 o. 000 900.000 900.000 900.000 0.000 2.950 0.000 • 

NC 0.000 0.000 (), 000 0. 500 1.000 0.000 0.000 0,000 0.000 0.000 • I ET 0. 000 4. 100 ,I,, 100 185,000 354.000 185.000 325.000 0.000 0.000 0.000 • VALLEY SECTION TAKEN AT NORTH AVE ROAD AND MOVED 0/S 
I 

Xi 5::Cl64. 000 19. 000 2518. 000 281. 000 400.000 400.000 400.000 0.000 -4. 780 0.000 • I GR 716,800 0. 000 71,t':,, 500 50.000 716.900 125.000 716,000 ,L50. 000 716.600 175.000 • GR 716. 500 200. 000 717.800 225.000 714.900 250.000 714. 100 l258. 000 713. 100 264.000 
GR 713.000 267.000 713.300 270.000 713. 500 274.000 714.200 l275. 000 715. 500 281. 000 

I • I GR 715.600 300.000 71,6. 000 310. 000 720.200 324.000 720.000 :,oo. 000 0,000 0.000 I • 
ET 0. 000 4. 100 4. 100 235. 000 304.000 0.000 0.000 0. 000 0.000 0.000 

I • VALLEY SECTION TAKEN AT NORTH AVE ROAD AND MOVED D/S I • Xl 51i64. 000 0. 000 0.000 0.000 200.000 200.000 200.000 0.000 0.640 0.000 

• I ET 0.000 4. 100 4. 100 250.000 282.000 0.000 0.000 0.000 0.000 0.000 • I 
Xi 5~,39. 000 19.000 250.000 282.000 75.000 75.000 75.000 0.000 0.000 0.000 
GR 716.800 0. 000 716. 500 50. 000 716.900 125.000 716.000 150.000 716.600 175.000 • I GR 716. 500 200. 000 715.000 245.000 710.600 250.000 710.600 :250. 100 709.600 255.000 I • GR 710.000 260.000 709.700 265.000 709.600 270.000 709. 100 :275. 000 710.600 282.000 
GR 710.600 282. 100 715. 500 295.000 720.200 325.000 720.800 500.000 0.000 0.000 • I • NC 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0. 000 4. 100 4,100 250. 000 282.000 0.000 0.000 0.000 0.000 0.000 • i D/S FACE OF N01RTH AVE ROAD, D/S OF ARMADA I • I 
X1 5,!,40. 000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
BT -0.000 0. 000 72:1. 000 0.000 250.000 719.400 710.600 250.000 719.400 717.300 • I BT 0.000 282.000 719.400 717. 100 282. 100 719.400 710.600 295.000 719.200 0.000 I • I 
BT 0.000 325.000 7210. 200 0.000 500.000 720.800 0.000 0.000 0.000 0.000 

• ET o. 000 4. 100 4. 100 250.000 282.000 0.000 0.000 0.000 0.000 0.000 I • I U/S FACE OF NCJIRTH AVE ROAD, 0/S OF ARMADA 
Xi 5,!,64. 000 0.000 0.000 0.000 24.000 24.000 24.000 0.000 0.000 0.000 • I X2 0. 000 0.000 0.000 0. 000 0.000 0.000 1. 000 0. 000 0.000 0.000 I • I 

NC o. 040 0.040 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0. 000 4. 100 4. 100 250. 000 282.000 0.000 0.000 0.000 0.000 0.000 • Xl 5,!,65. 000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
I • I ET 0. 000 4. 100 4. 100 175. 000 355. 000 0.000 0.000 0. 000 0. 000 0.000 I • VALLEY SECTION C, TAKEN IN CONNECTION WITH BRIDGE DATA 

X1 5739.000 19.000 2~i8. 000 281.000 74.000 74.000 74.000 0.000 0.000 0.000 • GR 716.800 0. 000 716. 500 50. 000 716. 900 125.000 716. 000 150. 000 716. 600 175.000 • GR 716. 500 200.000 71:7.800 225.000 714.900 250.000 714. 100 258.000 713. 100 264.000 
GR 713.000 267.000 7ll3. 300 270.000 713. 500 274.000 714.200 275.000 715. 500 281. 00.0 • GR 715. 600 300.000 7ll6. 000 310.000 720. 200 324.000 720.800 500. 000 0. 000 0.000 I • 

• I • 
• I • 

I 

• I • I 

-
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• • 
ET 0.000 4. 100 4. 100 155. 000 375.000 175.000 355.000 0.000 0.000 0.000 • FIELD SECTION ATC MOVED U/S • X1 5759. 000 0.000 0.000 0.000 20.000 20.000 20.000 0.000 0.300 0.000 

• I ET 0.000 0.000 4. 100 150. 000 385.000 0.000 0.000 0.000 0.000 0.000 I • FIELD SECTION 4 MOVED D/S 
X1 5839.000 23.000 250.000 278.000 80.000 80.000 80.000 0.000 -1. 070 0.000 • GR 728. 500 0. 000 726. 900 25. 000 725. 500 50.000 717. 500 125. 000 717. 300 165.000 • GR 717. 300 175. 000 716.800 200.000 716.200 225.000 716.800 250.000 714.700 253.000 
GR 714.400 259. 000 714.300 264.000 714.600 274.000 716.800 278.000 716.600 300.000 - GR -• 717.400 325.000 715.800 350.000 717.900 375.000 718. 100 400.000 718.200 425.000 • GR 726. 100 450.000 725. 500 475.000 724. 700 525.000 0.000 0.000 0.000 0.000 

• NC 0. 000 0. 000 0.000 0.300 0. 500 0.000 0.000 0.000 0.000 0.000 
I • ET 0. 000 0.000 4. 100 150.000 375.000 0.000 0.000 0.000 0.000 0.000 

VALLEY SECTION D, FIELD SEC'TION 4 • Xi 6364. 000 0.000 0.000 0.000 450.000 400.000 525.000 0.000 1. 070 0.000 • 
ET 0.000 4. 100 6. 100 159.000 369.000 165.000 355.000 0.000 0.000 0.000 • CITY OF ARMADA, D/S CORPORATE LIMIT ONE. B. COON CR. • Xi 6735.000 0.000 0.000 0.000 371.000 371. 000 371.000 0.000 1. 520 0.000 

• I NC 0. 000 0.000 0.000 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 • ET 0. 000 4. 100 1. 400 214.000 315.000 0.000 0.000 0.000 0.000 0.000 
FIELD SECTION 4 MOVED U/S, LEFT ENCROACHMENT AT SEWAGE TREATMENT • v, Lt"\CI"\ ~~~ I"\ ,.,.,.,.,.,. ~ ~~~ ~ ~~~ ,..,,c ~~~ ""',t C F\i"\i"\ ,.., . " """ " """ noon n nnn • 

I 
- ,. . C7.JV. UUU u.uuu v. vuv u. uuu C:J. ~- vuv ,c; ... ,J. uvv ,c;,1.,J.UUU u. uuu v. ~'-'"' u . ...,...,..., -

ET 0.000 4. 100 4. 100 250.000 313.000 0.000 0.000 0.000 0.000 0.000 • Xl 7049.000 28.000 250.000 313.000 99.000 99.000 99.000 0.000 0.000 0.000 • GR 725.000 0.000 721. 100 100. 000 721. 100 250.000 721. 100 250. 100 719.700 255.000 
"D 710 "'"' 'jGQ nnf"'I "7/j,J.,,_ 7f"'lf'\ 259.QQO 7':>'- 7nn 264.000 717.300 264.000 717.300 269.000 

I 
=n I ... I• ""-UU .... ..., , . ...,...,..., ~o,,J- , ...,..., , ""-'""• , ...,..., • GR 717.600 274.000 718.000 279. 000 718.300 281. 000 726.600 281.000 726.600 2.82 . ..000 • GR 718.400 282.000 717.400 284.000 717. 100 289.000 717.600 294.000 718.000 299.000 
GR 726.600 299.000 726.600 306~ 718. 500 306.000 719.900 310.000 721. 200 313.000 • GR 721.-200 -- · 31::3. 100 '725.000 320.000 730.000 400.000 0.000 0.000 0.000 0.000 • 

I 
NC 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0. 000 4. 100 4. 100 250.000 313.000 0.000 0.000 0.000 0.000 0.000 • D/S FACE GRAND TRUNK RAILROAD BRIDGE 
X1 7050.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • BT -13.000 0. 000 733.000 0.000 100.000 732.000 0.000 250.000 732.000 721. 100 • 

I 
BT 0. 000 250. 000 732.000 730. 500 259.000 732.000 726. 700 264. 000 732.000 726.700 
BT 0. 000 281. 000 732.000 726.600 282.000 732.000 726.600 299.000 732.000 726.600 • BT 0. 000 306.000 732.000 726.600 313.000 731. 900 730.500 313. 100 731. 900 721. 200 • BT 0.000 400.000 731. 600 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

I • 
ET 0. 000 4. 100 4. 100 250.000 313.000 0.000 0.000 0.000 0.000 0.000 • U/S FACE GRAND TRUNK RAILROAD BRIDGE 
X1 7065.000 0.000 0.000 0.000 15.000 15.000 15.000 0.000 0.000 0.000 • I • X2 0. 000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

I • • 
• • I - -
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I • 
I 

NC 0.040 0.040 0.040 0. 000 0.000 0.000 0.000 0.000 0. 000 0.000 • I ET 0.000 4. 100 4. 100 250. 000 313.000 0.000 0.000 0.000 0. 000 0.000 I • :o 7066.000 0.000 0.000 0. 000 1. 000 1.000 1. 00() 0.000 0.000 0.000 
I • I l~T 0.000 4. 100 6. 100 192.000 341. 000 245.000 341.000 0.000 0.000 0.000 • FIELD SECTION 6 MOVED D/8 

:u 7116.000 26.000 · 250. 000 283.000 50.000 50.000 50.000 0.000 -2. 000 0.000 • I GR 734. 700 0.000 734.000 25.000 734.200 50.000 733.600 100.000 732. 700 125.000 • (lR 732. 50,0 150. 000 731.900 175.000 729.200 184.000 728:100 202. oo,o 728. 500 217.000 
c3R 724. 500 232.000 723.000 250.000 720.300 257,000 719.400 260. oo,o 719. 500 270.000 • (lR 720. 100 272.000 722. 500 283.000 723.000 300.000 723.400 325.000 723. 000 350.000 • GR 722. 700 375. 000 724.200 400. 000 726.400 425.000 727. 9010 450.000 730. 100 475.000 
GR 731. 300 550.000 0.000 0. 000 0.000 0.000 0.000 0. oo,o 0.000 0.000 • I • INC 0.000 0.000 0.000 0. 300 0. 500 0.000 0.000 0.000 0. 000 0.000 
IET 0.000 0. 000 1. 400 0,000 0.000 0.000 0.000 0.000 0. 000 0.000 • VALLEY SECTION E, FIELD SECTION 6 • Xl 7465. 000 0.000 0.000 0.000 349.000 349.000 349.00,0 0.000 2.000 0.000 

• INC 0. 070 0.070 0.000 0.000 0.000 0.000 0.00,0 0.000 0.000 0.000 I • FIELD SECTION 6 MOVED U/S TD CDINFLUENCE WITH WOODBECK DRAIN 
Xl 8270.000 0.000 0.000 0.000 705.000 705.000 805.00,0 0. OCIO 2. 540 0.000 • I • ! 
•GT 2. 000 1270.000 1270.000 0. 000 0.000 0.000 0. oo,o 0. OCIO 0.000 0.000 

FIELD SECTION 7 MOVED D/S • Xi 9120. 000 17.000 66.000 92.000 850.000 850.000 850.000 0. OCIO -2.680 0.000 • •GR 743. 900 0.000 743. 500 15. 000 743. 500 30.000 731. 900 46. OCIO 729.900 66.000 
GR 728. 100 72.000 727.300 76.000 727.400 79.000 727.500 81. 000 728. 300 86.000 • GR 731. 200 92.000 730.600 116. 000 730.400 253,000 736.200 305.000 737. BOO 316.000 

i • GR 738. 400 341.000 739.300 366.000 0.000 0.000 0.000 0.000 0.000 0.000 

• Xi 9770.000 0.000 0.000 0.000 650.000 650.000 650.000 0. OC)O 2,050 0.000 1 • I 

I 
NC 0. 030 0. 03CI 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0. 000 4. 10C) 6. 100 0. 000 160.000 60.000 160.000 0.000 0. 000 0.000 I • VALLEY SECTION F, FIELD SECTION 7 
Xl 9970. 000 0.000 0.000 0.000 200.000 200.000 200.000 0. OC)O 0. 630 0.000 • • NC 0. 000 O.OOC) 0.000 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 
ET 0. 000 4. 10() 6. 100 26.000 113.000 55.000 113.000 0.000 0. 000 0.000 • FIELD SECTION 7 MOVED U/S • Xl 10150.000 0.000 0.000 0.000 180.000 180.000 180.000 0.000 0.220 0.000 

• ET 0.000 4. 100 4. 100 225.000 257. 000 0.000 0.000 0.0()0 0,0,00 0.000 • Xi 10219. 000 16.000 225.000 257. 000 69.000 69.000 69.000 0.000 0.000 0.000 
GR 742. 900 0.00() 739.000 100. 000 738.400 125.000 738. 300 200.000 729. BOO 225.000 • I 
GR 729. BOO 225. 100 729.300 230. 000 728.400 235.000 727.600 240.0()0 727. 700 250.000 • GR 729. 000 255.000 728.600 257.000 728.600 257. 100 738. 700 275.000 739. 200 350.000 
GR 741. 300 475.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • I • 

• I • I 

• I • 
--
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NC 
ET 

Xl 
BT 
BT 
BT 
BT 

ET 

0.000 
0.000 

10220.000 
-11. 000 

0. 000 
0.000 
0.000 

0.000 

X 1 1 o:, c;o. ooo 
X2 0.000 

NC 0. 040 
ET 0.000 
Xi 10251. 000 

ET 

Xi 
GR 
GR 
GR 

0. 000 

10266. 000 
739.300 
730. 600 
727. 300 

ET 0.000 
X1 10371. 000 

NC 0.000 
ET 0.000 

Xi 10770. 000 

ET 0.000 

Xi 11170. 000 

NC 0.035 
ET 0.000 

X 1 1151 5. 000 

NC 0.000 
ET 0.000 

Xi 11713. 000 
GR 744. 700 
GR 739. 700 
GR 734.000 
GR 740. 900 

10:47:41 

0. 000 
225. 000 

0.000 
257.000 

0.000 
0.000 

0. 000 
4. 100 

D/S FACE 
0. 000 
0. 000 

200.000 

0.030 
4. 100 

OF MAIN ST BRIDGE 

257.000 
350.000 

0.000 
742.900 
738.300 
738.600 
739.200 

0. 000 
0. 000 
0. 000 

0. 000 

1. 000 
100.000 
225.000 
257. 100 
475.000 

1. 000 
739.000 
738.600 
738.600 
741. 300 

4. 100 4. 100 225. 000 257.000 0.000 
U/S FACE OF MAIN ST BRIDGE 

0.000 
0.000 

0. 030 
4. 100 
0. 000 

0.000 
0. 000 

0.040 
4. 100 
0.000 

4. 100 6. 100 
FIELD SECTION 7 MOVED 

15. 000 274. 000 
0.000 738.400 

250.000 731.200 
290.000 728. 100 

0. 000 
0.000 

4. 100 
0.000 

0. 000 
0. 000 

0. 000 
225. 000 

0. 000 

30.000 
0.000 

0.000 
257.000 

1. 000 

30.000 
0.000 

0.000 
0.000 
1. 000 

253.000 315.000 253.000 
U/S AND STATIONING REVERSED 

294.000 15.000 15.000 
25.000 737.800 50.000 

274.000 728.300 280.000 
294.000 729.900 300.000 

125.000 
0. 000 

310.000 
105.000 

0.000 
105.000 

0.000 
0.000 

1. 000 
0.000 

729.800 
728.600 

0.000 

0.000 

30.000 
1. 000 

0.000 
0.000 
1.000 

315.000 

15.000 
736.200 
727. 500 
731. 900 

0.000 
105.000 

0. 000 
0. 000 

0.000 
4. 100 

0. 300 0. 500 0.000 0.000 

FIELD SECTION 
0.000 

7 MOVED 
0.000 

125.000 310.000 
U/S TD CONFLUENCE WITH 

0.000 330.000 

0.000 0.000 
UNNAMED TRIBUTARY 

399.000 399.000 

0.000 4. 100 125.000 310.000 

400.000 

0.000 

400.000 

0.000 

400.000 
FIELD SECTION 7 MOVED U/S 

0.000 0.000 0.000 

0. 035 
4. 100 

FIELD SECTION 
0.000 

0.045 
6. 100 
7 MOVED 
0.000 

0. 000 0. 000 
0.000 1.400 

FIELD SECTION 9 MOVED 
19.000 250.000 

0. 000 742.400 
200.000 
265.000 
300.000 

740. 100 
733.800 
741. 300 

0.000 0.000 0.000 
213.000 336.000 213.000 

U/S AND STATIONING REVERSED 
0. 000 345.000 345.000 

0. 500 
0.000 

JUST D/S OF 
281. 000 
25.000 

240.000 
270.000 
325. 000 

1. 000 
0.000 

STREAM FLOW 
198.000 
741. 500 
734.900 
734. 500 
742. 700 

0.000 
0.000 

GAGE WEIR 
198.000 
50.000 

ric;,n r.r.r. ,=;...,,.,_ """""" 
275.000 
400.000 

0.000 
325.000 

345.000 

0.000 
0.000 

198:000 
740. 700 
734. 700 
735. 500 
743.000 

0.000 
0.000 

0.000 
125.000 
225.000 
275.000 

0.000 

0.000 

0.000 
0.000 

0.000 
0.000 
0.000 

0.000 

0.000 
61.000 

285.000 
320.000 

0.000 
0.000 

0.000 
0. 000 

0.000 

0.000 

0.000 

0.000 
0.000 

0.000 

I"\ l'\l'\I'\ v,vvv 

0.000 

o. 000 
100.000 
9 i::; Cj, {'\{'\ {'\ .... .., ..... _ "'"'"' 
281.000 
475.000 

0.000 
0.000 

0.000 
738.400 
738.600 
738. 700 

0.000 

0.000 

0.000 
0.000 

0.000 
0.000 
0.000 

0.000 

0.350 
730.400 
727.400 
743.500 

0.000 
0.350 

0.000 
0.000 

1.440 

0.000 

1. 410 

0.000 
0.000 

1. 230 

0.000 
0.000 

0.000 
739.800 
732.900 
739. 500 

0.000 

PAGE 

0.000 
0.000 

0.000 
0.000 

737. 500 
0.000 
0.000 

0.000 

0.000 
0.000 

0.000 
0.000 
0.000 

0.000 

0.000 
113.000 
287.000 
336.000 

0.000 
0.000 

0.000 
0.000 

0.000 

0.000 

0.000 

,,,. ,,,. ,,,. l"'I. 

u.uuu 
0.000 

0.000 

('\ I'\/'\('\ ,., . ,., ,., ,., 
0.000 

0.000 
125.000 
260.000 
290.000 

0.000 

6 
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• • 
NC 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 I • FIELD SECTION AT STREAM FLOW GAGE WEIR • Xi 11715.000 14.000 250.000 281.000 2.000 2.000 2.000 0.000 0.000 0.000 
GR 744.700 0.000 742.400 25.000 741. 500 50.000 740. 700 100.000 739.800 125.000 • GR 739.700 200.000 740. 100 248.000 735.400 250.000 735.400 281. 000 739. 500 283.000 • GR 740.900 300.000 741.300 325,000 742.700 400.000 743.000 475.000 0.000 0.000 

• Xl 11716.000 21. 000 250.000 281. 000 1. 000 1. 000 1. 000 0.000 1.200 0.000 I • GR 744. 700 0.000 742.400 25.000 741. 500 50. 000 740. 700 100.000 739.800 125.000 
GR 739.700 200,000 740. 100 240. 000 734.900 250.000 734.900 250. 100 734. 700 255.000 • GR 732.900 260.000 734.000 265.000 733.800 270.000 734. 500 275.000 735. 500 281. 000 • GR 735. 500 281. 100 739. 500 290,000 740.900 300.000 741. 300 325.000 742. 700 400.000 
GR 743.000 475.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 • I • 

I 
Xl 11717.000 0.000 0.000 0. 000 1. 000 1. 000 1. 000 0.000 -0.800 0.000 

• Xi 11718.000 0.000 0.000 0. 000 1. 000 1. 000 1. 000 0.000 -0.400 0.000 • 
D/S FACE PROSPECT ROAD BRIDGE 

I - Xi 2.000 2.000 0.000 0.000 0.000 -
I 

• 11720.000 0,000 0.000 0. 000 2.000 
' • BT -14.000 0.000 744.700 0.000 25.000 742.400 0.000 50.000 741. 500 0.000 

BT 0.000 100.000 740.700 0. 000 125.000 739.800 0.000 200.000 739. 700 0.000 • BT 0.000 250.000 741. 800 734.900 250. 100 741. 800 740. 100 281. 000 741. 300 739. 500 • BT 0.000 281. 100 741. 300 735. 500 300.000 740.900 0.000 325.000 741. 300 0,000 
BT 0.000 400.000 742. 700 0. 000 475.000 743.000 0.000 0.000 0.000 .l"I.. .l"I..J'l..l"I.. 

I 
v.uuu • I • U/S FACE PROSPECT ROAD BRIDGE 

Xl 11750.000 0.000 0.000 0.000 30.000 30.000 30.000 0.000 0.000 0.000 • X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 • 
I 

NC 0.060 0.035 0.045 0.300 0. 500 0.000 0.000 0.000 0.000 0.000 • Xl 11751. 000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • 
ET 0.000 4. 100 0.000 209.000 346.000 0.000 0.000 0.000 0.000 0.000 • C' T c:'I n cc=-rT T nh.l •• 1v1nlJc:-n n '"' • 

I 
- r-· .&.~._LI wc;;.v 1 .,_ Ul'I •• 1·11..1vc;.1.1 u,w -Xi 12549.000 15.000 250.000 305.000 798.000 798.000 798.000 0.000 -2.670 0.000 

GR 747.800 0.000 746. 500 100.000 744. 100 175. 000 743.400 225.000 743. 500 250.000 • GR 740.200 268. 000 739.000 274.000 739.900 279.000 740.900 280. 000 741. 500 305. 000 • GR 741. 400 325. 000 742.900 350.000 742.800 375.000 744.BOO 425.000 748.500 500.000 

I • 
NC 0.070 0.050 0.000 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 • Xi 12699.000 15.000 240.000 305.000 150.000 150.000 150.000 0.000 0.000 0.000 
GR 745.400 0.000 744.300 125.000 743.300 240.000 739.300 250.000 739.300 250. 100 • ' GR 740.000 255.000 737.900 260.000 737. 100 265.000 737. 100 280.000 737.500 285.000 • GR 737.400 290.000 738.400 294.000 738.400 294. 100 743.300 305.000 747.200 400.000 

I • NC 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • D/S FACE FULTON ROAD (NORTH AVE ROAD) BRIDGE, IN ARMADA 
Xi 12700.000 0. 000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • BT -7.000 0. 000 745.400 0.000 125.000 746.600 0.000 250.000 745.400 739.300 • 

I 
BT 0.000 250.000 745.400 743.300 294.000 747. 100 743.300 294. 100 747. 100 738.400 
BT 0. 000 400. 000 747.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • • 

I • • 
• • 
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• I • 
U/S FACE FULTON ROAD <NORTH AVE ROAD> BRIDGE, IN ARMADA I • j • Xl 12732.000 0.000 0.000 0.000 32.000 32.000 32.000 0.000 0.000 0.000 I X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 I 

• NC 0.035 0.045 0.045 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • X1 12733.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 

• ET 0.000 4. 100 0.000 195.000 360.000 0.000 0.000 0.000 0.000 0.000 • VALLEY SECTION G, FIELD SECTION 11 
Xl 12832.000 15.000 250.000 305.000 99.000 99.000 99.000 0.000 0.000 0.000 • GR 747.800 0.000 746.500 100.000 744. 100 175.000 743.400 225.000 743.500 250.000 • GR 740.200 268.000 739.000 274.000 739.900 279.000 740.900 280.000 741. 500 305.000 ; 
GR • 741.400 325.000 742.900 350.000 742.800 375.000 744.800 425.000 748.500 500.000 • NC 0.000 0.000 0.000 0. 500 1. 000 0.000 0.000 o. 000 0.000 0.000 
ET 0.000 4. 100 0.000 249. 000 306.000 0.000 0.000 0.000 0.000 0.000 • Xl 13049.000 0.000 0.000 0.000 217.000 217.000 217.000 0.000 0.410 0.000 • 
ET 0.000 4. 100 4. 100 250.000 281. 000 0.000 0.000 0.000 0.000 0.000 • Xi 13099.000 20.000 250.000 281. 000 50.000 50.000 50.000 0.000 0.000 0.000 • GR 750. 500 0.000 748. 100 150.000 748. 100 200.000 747.400 225.000 741. 300 250.000 
GR 741. 300 250. 100 740.300 255.000 740.300 258.000 739.500 260.000 739.800 270.000 • GR 740.300 272.000 740. 500 275.000 742.500 280.000 742.900 281. 000 742.900 281. 100 • GR 747.300 305.000 748.400 350.000 747.800 375.000 746.900 425.000 747.000 475.000 

• NC 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 250.000 281. 000 0.000 0.000 0.000 0.000 0.000 
D/S FACE BURK ROAD BRIDGE • I Xl 13100.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • BT -13.000 0.000 750. 500 0.000 150.000 748. 100 0.000 200.000 748. 100 0.000 

BT 0.000 225.000 748. 500 0.000 250.000 749.200 741. 300 250. 100 749.200 747.400 • ' BT 0.000 281.000 749. 100 747.300 281. 100 749. 100 742.900 305. 000 749.000 0.000 • BT 0.000 350.000 748.400 0.000 375.000 747.800 0.000 425.000 746.900 0.000 
BT 0.000 475. 000 747.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ' • ET 0.000 4. 100 4. 100 250.000 281. 000 0.000 0.000 0.000 0.000 0.000 

U/S FACE BURK ROAD BRIDGE • X1 13138.000 0.000 0.000 0.000 38.000 38.000 38.000 0. 000 0.000 0.000 • X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0. 000 0.000 0.000 

• NC 0.045 0. 050 0.045 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 250.000 281. 000 0.000 0.000 0.000 0.000 0. 000 
X1 13139.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • • ET 0.000 4. 100 1. 400 250.000 305.000 0.000 0.000 0.000 0.000 0.000 

FIELD SECTION 11 MOVED U/S • ' X1 13150.000 15.000 250.000 305.000 11. 000 11. 000 11. 000 o. 000 0.600 0.000 
I • GR 747.800 0.000 746.500 100.000 744. 100 175.000 743.400 225.000 743.500 250.000 

GR 740.200 268.000 739.000 274.000 739.900 279.000 740.900 280.000 741. 500 305.000 • GR 741. 400 325.000 742.900 350.000 742.800 375.000 744.800 425.000 748. 500 500.000 I • 
• • 
• • 
• • 
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• I • I 
ET 0.00() 4. 100 0.000 155.000 405. 000 0.000 0.00() 0.000 0.000 0.000 • FIELD SECTION 11 MOVED U/S I • )( 1 13400.000 0.000 0.000 0.000 250.000 250.000 250.000 0.000 0.000 0.000 

• NC 0.05() 0.035 0.000 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 I • ET 0.000 4. 100 0.000 249. 000 306. 000 0.000 0.00() 0.000 0.000 0.000 

• ' )( 1 13779. 00() 
FIELD SECTION 11 MOVED U/S 

0. 000 0.000 0.000 379.000 379.000 379.00() 0.000 0.000 0.000 I • 
E::T 0.000 4. 100 4. 100 250.000 281. 000 0.000 0. OOC:) 0.000 0.000 0.000 • I 

I • D/S FACE ARMADA CENTER ROAD BRIDGE 
)(1 13830.000 20.000 250.000 281. 000 51. 000 51. 000 51. OOC:) 0.000 0.000 0.000 
(~R 754.300 0.000 752.400 75.000 751. 900 100.000 751. om> 200.000 747. 2()0 225.000 • i (}R 743.200 250.000 743.200 250. 100 741. 200 251. 000 739. 60i:l 255.000 741. 0()0 260.000 • (}R 741. 20,0 265.000 740.400 270.000 740. 500 275.000 741. 201:> 280.000 743.200 281. 000 
(}R 743. 20,0 281. 100 747.200 305. 000 750. 300 325.000 750. 301:) 450.000 750. 500 500.000 • • SB 0. oo,o 2.300 3.000 0. 000 31. 000 0.000 195. 001:> 0.000 0.000 0.000 
ET 0.000 4. 100 4. 100 250. 000 281. 000 0.000 0.000 0.000 0.000 0.000 • I U/S FACE ARMADA CENTER ROAD BRIDGE I • CITY OF ARMADA, U/S CORPORATE LIMIT ONE. B. COON CR. 
)( 1 13860. oo,o 0.000 0. 000 0. 000 30.000 30.000 30.000 0.000 0.000 0.000 • )1(2 0. oo,o 0. 000 1. 000 747. 200 750.300 0.000 0.000 0.000 0.000 0.000 I • l3T -13. oo,o 0.000 754.300 0. 000 75. 000 752. 400 0. 000 100. 000 751. 900 0.000 
l3T 0. oo,o 200.000 751. 100 0.000 225.000 750.900 0.000 250.000 750. 500 743.200 • l3T 0. oo,o 250.000 750. 500 747. 200 281. 000 750. 500 747.200 281. 100 750. 500 743.200 I • l3T 0. oo,o 305.000 750.400 0.000 325.000 750.300 0.000 450.000 750.300 0.000 
lBT 0.000 500.000 750. 500 0. 000 0.000 0.000 0.000 0.000 0. 000 0.000 • ' • IIIC 0.050 0.050 0. 045 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 4. 100 1.400 242.000 381. 000 0. 000 0.000 0.000 0. 000 0.000 • FIELD SECTION 14 MOVED D/S I • :Xi 13910.000 18.000 300.000 323.000 50.000 50. 000 50.000 0.000 -1. 500 0.000 
l3R 755.000 0.000 750.000 50. 000 745. 700 70.000 745. 70,0 225.000 748.800 250.000 • l~R -1\"1~748. 900 275.000 ~,--30()_ ___ 3QO. _900. 743.700 302. 000 741. 50,0 308.000 742. 100 313.000 • (JR 743. 500 316.000 7±15.200 ___ ;1_2~, o_oo 745.600 325. 000 746. 50,0 350.000 749. 100 370.000 
i3R 750.800 400.000 753.400 450.000 754.800 525.000 0.00,0 0.000 0.000 0.000 • ' • I 
NC 0.000 0.000 0.000 0. 300 0.500 0.000 0.00,0 0.000 0.000 0.000 

VALLEY SECTION H, FIELD SECTION 14 • Xi 14160.000 0.000 0.000 0.000 250.000 250. 000 250.000 0. OCIO 1. 500 0.000 I • ., ,<,,'l 

Xi 14910.000 0.000 0. 000 0.000 750.000 750. 000 750.000 0. OCIO 1. 5:30 0.000 • -1':,b,d'i • FIELD SECTION 14 MOVED U/S 
Xi 15660.000 0.000 0.000 0.000 750.000 750. 000 750.000 0. OCIO 1. 540 0.000 • • NC 0.045 0.050 0.000 0.000 0.000 0. 000 0.00,0 0.000 0. 000 0.000 

• • I 
I 

• ' • I 
I • • 

• ' • 
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9 JAN 88 

X1 17150.000 
'"' 

_,. 
~~-

""' J"O.L.CUV 

GR 755.300 
GR 751.200 
GR 759. 300 

X1 18650.000 

X1 18950.000 
E..J 0.000 

10:47:41 

FIELD SECTION 15 MOVED D/S 
20.000 250.000 294. 000 
0.000 

250.000 
270.000 
294.000 

760.000 
754. 900 
751. 600 
760.300 

25.000 
252.000 
275.000 
300.000 

VALLEY SECTION I, FIELD SECTION 15 
0.000 0.000 0.000 

1690.000 
757.800 
751. 700 
752.700 
763.000 

1500.000 

FIELD SECTION 15 MOVED U/S TO STUDV LIMIT 
0.000 0.000 0.000 300.000 
0.000 0.000 0. 000 0.000 

• PAGE 10 

• 
1290.000 1490.000 

~" """ -,c, """ ~u.vvv / .JO • ..JVV 

0.000 -3.070 0.000 
175~000 -,CL """ J"')".1C.. 1\1"\f\ ,~c. vvv ,e;.c:.~. --U" • I -255.000 75i.200 260.000 750. 700 265.000 

280.000 754.900 
325.000 766. 100 

285.000 755.300 286.000 
375.000 766.600 450.000 

,. 
1500.000 1500.000 0.000 3.070 0.000 • 
300.000 300.000 0.000 0.610 0.000 • 0.000 0.000 0.000 0.000 0.000 

• 
• 
--
• 

, . 
• 
• 
-• 
• 
• 
• 
• 
• 
• 
• 
• 



• • 9 JAN 88 10:47:41 PAGE 11 - • - r --SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL JDC ICONT CORAR TOPWID ENDST 

I • • *PROF 1 

• CCHV= 0. 500 CEHV= 1. 000 • 
I 

*SECNO 0.000 

• 3470 ENCROACHMENT STATIONS= 223.0 310.0 TYPE= 1 TARGET= 87.000 • VALLEY SECTION TAKEN AT 33 MILE ROAD AND MOVED 0/S 
0.00 7.91 697. 11 0.00 0.00 697.64 0. 53 0.00 0.00 692.80 • 1480. 242. 850. 388. 91. 117. 12!. 0. 0. 691. 80 • 

I 
0. 00 2.67 7.26 3.20 0.060 0.040 0. 060 0.000 689.20 223.00 

0.003307 0. 0. 0. 0 0 0 0.00 87.00 310.00 • • 
*SECNO 1. 100 

I • • 3470 ENCROACHMENT STATIONS= 258.0 295.0 TYPE= 1 TARGET= 37.000 
1. 10 8. 34 697. 54 0.00 0.00 697.95 0.41 0.25 0.06100000.00 • 1480. 0. 1480. 0. 0. 288. 0. 1. 0. 100000.00 I • 0.01 0.00 5. 13 0.00 0. 000 0.040 0.000 0.000 689.20 258. 00 

I 
0.001901 100. 100. 100. 2 0 0 0.00 37.00 295.00 • • 

*SECNO 1. 200 • I • 
I 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 700.00 MAX ELLC= 697. 90 

• • 3470 ENCROACHMENT STATIONS= 258.0 295.0 TYPE= 1 TARGET= 37.000 
D/S FACE OF 33 MILE ROAD 

I • 
1. 20 8.34 697. 54 0.00 0.00 697.95 0.41 0.00 0.00100000.00 • 1480. 0. 1480. 0. 0. 289. 0. 1. 0. 100000.00 
0.01 0. 00 5. 13 0. 00 0.000 0.030 0.000 0.000 689.20 258.00 • 0.001068 1. 1. 1. 0 0 0 0.00 37.00 295.00 • 

• *SECNO 13. 000 I • 
3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 700.00 MAX ELLC= 697.90 • I • 
3470 ENCROACHMENT STATIONS= 258.0 295.0 TYPE= 1 TARGET= 37.000 • I U/S FACE OF 33 MILE ROAD • 13.00 8. 37 697. 57 0. 00 0.00 697.98 0. 40 0.03 0.00100000.00 

1480. 0. 1480. 0. 0. 290. 0. 1. 0. 100000.00 - n n< n nn C ,n n nn J"\ ,.,._,.,. J"\ J"\l""lr\ J"\ J"\J"\r\ J"\ r\J"\r\ L • O ~i"\ ~-=-o l"\r\ ' 

I -
V. V.1 v. vv .:J • .I.V v. vv v.vvv v.v~v v. vvv V. V'\JV CC7. ie:::v c;....,c. 'VV :r 

0.001054 25. 25. 25. 0 0 0 0.00 37.00 295.00 

• • 
I • ' • - I • 
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9 JAN 88 10:47:41 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 14.000 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
14. 00 . 8. 37 697. 57 
1480. 0. 1480. 
0.01 0.00 5. 11 

0.001876 1. 1. 

*SECNO 64.000 

3470 ENCROACHMENT STATIONS= 
VALLEY SECTION 

64.00 8. 79 697.99 
1480. 392. 617. 

0. 01 1. 84 4. 67 
0.001166 50. 50. 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 400.000 

VALLEY SECTION 
400.00 6.50 698. 50 

14B0. B44. 418. 
0.05 1.67 3. 50 

0.001178 336. 336. 

*SECNO 1900.000 
FIELD SECTION 

1900.00 5.08 701. 98 
1480. 731. 636. 

0. 14 3.02 7. 56 
0.008804 1450. 1500. 

*SECNO 4064. 000 
FIELD SECTION 

4064.00 5.09 709. 05 
1480. 487. 519. 
0.38 1. 52 4.02 

o. 001610 2064. 2164. 

CRIWS 
GROB 
VROB 
XLOBR 

258.0 
0.00 

0. 
0.00 

1. 

193.0 

WSELK 
ALOB 
XNL 
!TRIAL 

295.0 
0.00 

0. 
0.000 

0 

330.0 

EG 
ACH 
XNCH 
IDC 

TYPE= 
697.98 

290. 
0.040 

0 

TYPE= 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0.41 0.00 

o . 1. 
0.000 0.000 

0 0.00 

1 TARGET= 
A, TAKEN IN CONNECTION WITH BRIDGE DATA 
0.00 0.00 698. 16 0. 18 0.07 
471. 213. 132. 222. 1. 
2. 13 0.060 0.040 0.060 0.000 

50. 2 0 0 0.00 

B, FIELD SECTION 2 
0.00 0.00 69B. 59 0.0B 0.39 
218. 506. 120. 156. 7. 
1. 40 0.060 0.040 0.060 0.000 
336. 0 0 0 0.00 

2 MOVED U/S 
701. 86 0.00 702.44 0.46 3.67 

113. 242. 84. 53 . 26. 
2. 12 0.060 0.040 0.060 0.000 

1300. 10 13 0 0.00 

4 MOVED D/S 
0.00 0.00 709. 16 0. 11 6.61 
474. 320. 129. 320. 53. 
1. 48 0.070 0. 040 0.070 0. 000 

2014. 7 0 0 0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

37.000 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0.00100000.00 
0. 100000.00 

689.20 258.00 
37.00 295.00 

137. 000 

0. 11 692.80 
0. 691. 80 

689.20 193.00 
137.00 330.00 

0.03 694.60 
2. 696. 70 

692.00 102.67 
299.85 402.53 

0. 19 699. 50 
11. 701. 60 

696.90 123.49 
265. 76 389.25 

0. 10 706.46 
25. 706.46 

703.96 107.30 
321.45 42B.76 

PAGE 12· I. 
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9 JAN 88 10:47:41 

SECNO DEPTH CWSEL CRlWS WSELK EG 
G GLOB GCH GROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC 

*SECNO 4964.000 
FIELD SECTION 4 MOVED D/S 

4964. 00 4.32 711. 23 0.00 0.00 711. 51 
1480. 433. 641. 406. 214. 108. 
0.45 2.03 5.94 1. 98 0.070 0.040 

0.004486 900. 900. 900. 4 0 

CCHV= 0. 500 CEHV= 1. 000 
*SECNO 5364.000 

3470 ENCROACHMENT STATIONS= 185.0 354.0 TYPE= 
VALLEY SECTION TAKEN AT NORTH AVE ROAD 

5364. 00 5. 23 713. 45 
1480. 363. 850. 
0.47 2.81 8.30 

0.006993 400. 400. 

*SECNO 5564.000 

3470 ENCROACHMENT STATIONS= 
VALLEY SECTION 

5564.00 5. 84 714.70 
1480. 287. 944. 
0.48 3. 55 8. 10 

0.005620 200. 200. 

*SECNO 5639.000 

3470 ENCROACHMENT STATIONS= 
5639.00 6. 09 715. 19 

1480. 0. 1480. 
0.48 0.00 8. 54 

0. 007847 75. 75. 

*SECN• 5640.000 

0.00 
267. 
3.20 
400. 

235.0 
TAKEN AT 
0.00 
249. 
3.32 
200. 

250.0 
0.00 

0. 
0.00 

75. 

0.00 714. 12 
129. 102. 

0. 070 0.040 
3 0 

304. 0 TYPE= 
NORTH AVE ROAD 
0.00 

81. 
0.070 

2 

282.0 
0.00 

0. 
0.000 

2 

715. 41 
116. 

0.040 
0 

TYPE= 
716.32 

173. 
0.040 

0 

HV HL 
AR•B VOL 
XNR WTN 
ICONT CORAR 

0.27 2.27 
206. 66. 

0.070 0.000 
0 0.00 

1 TARGET= 
AND MOVED D/S 

0.67 2.21 
83. 70. 

0. 070 0. 000 
0 0.00 

1 TARGET= 
AND MOVED D/S 

0.72 1. 25 
75. 71. 

0.070 0.000 
0 0.00 

1 TARGET= 
1.13 0.49 

0. 72. 
0.000 0.000 

0 0.00 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 719.20 MAX ELLC= 717.30 

•LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

0.08 
32. 

706.91 
311. 87 

169.000 

0.40 
34. 

708.22 
132. 42 

69.000 

0. 04 
34. 

708.86 
69.00 

32.000 
0. 41 

34. 
709. 10 

32.00 

SSTA 
ENDST 

709.41 
709.41 

114.47 
426.34 

709.32 
710. 72 

185.00 
317.42 

709.96 
711. 36 

235.00 
304.00 

710.60 
100000.00 

250.00 
282.00 
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• • 9 JAN 88 10:47:41 PAGE 14 

• ' • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 
G GLOB OCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT - TTMr'.' tn nn t J.!""L.J i J~r,~ V&U Vkll"I j Vlolrlc I_ITftl r"'f MTkl ~~TA • I -
I .1.1·11;:. VLUD V'-n Vl"\VD ANL .I\ l'f\.;n Al'IIR WI Pf CLt"l.l I'll .;J..:::J IM -SLOPE XLOBL XLCH XLOBR ITRIAL IDC !CONT CORAR TOPWID ENDST 

• • I "Js.il. '"7/"t C'lt..ff"Dn Ar-Lllvlt:"lt..tT t:':T AT T n>..t'2- ~Cf'\ r.. r,,,l"ll"") ,,.,,. T\J1'"1r-- • TAnnr:-T- .,,,,_ ,,.,,.,,.,,.,,.,,. 

• ...,. Tr '\J L-l"fWl,1..1nu1 1i 1"-Pt I ,.,,;, Ir, l .LUl'fW- C:..JV. V c:,i;::;u:~ •• V t T'rt:.- • I Mfl\:l'~ I - w,e;. vvv • I D/S FACE OF NORTH AVE ROAD, D/S OF ARMADA 
5640.00 6. 10 715. 20 0.00 0.00 716.33 1. 13 0.01 0.00 710.60 

1480. 0. 1480. 0. 0. 174. 0. 72. 34. 100000.00 • • 0.48 0.00 8. 53 0. 00 0.000 0.030 0.000 0.000 709. 10 250.00 
0.004398 1. 1. 1. 0 0 0 0.00 32.00 282.00 

• • *SECNO 5664.000 

• I 3370 NORMAL BRIDGE,NRD= B MIN ELTRD= 719.20 MAX ELLC= 717.30 • 
- -I • 

I 3470 ENCROACHMENT STATIONS= 250.0 282. 0 TYPE= 1 TARGET= 32.000 • U/S FACE OF NORTH AVE ROAD, D/S OF ARMADA 
5664.00 6. 34 715.44 0.00 0.00 716.48 1. 03 0. 10 0.05 710.60 

I • 1480. 0. 1480. 0. o. 181. 0. 72. 34. 100000.00 • 0.48 0. 00 8. 15 0.00 0.000 0.030 0.000 0.000 709. 10 250.00 
0.003850 24. 24. 24. 2 0 0 0.00 32.00 282.00 • • 

• *SECNO 5665.000 • 3470 ENCROACHMENT STATIONS= 250.0 2B2.0 TYPE= 1 TARGET= 32.000 
5665.00 6.35 715.45 0.00 0.00 716.48 1. 03 0.01 0.00 710.60 • 1480. 0. 1480. 0. 0. 182. 0. 72. 34. 100000.00 • 0.48 0.00 8. 15 0.00 0.000 0.040 0.000 0.000 709. 10 250.00 

0.006834 1. 1. 1. 0 0 0 0.00 32.00 282.00 • • 
I 

*SECNO 5739.000 • I I • 3265 DIVIDED FLOW 

• 7185 MINIMUM SPECIFIC ENERGY • 3720 CRITICAL DEPTH ASSUMED 
' • 3470 ENCROACHMENT STATIONS= 'f.75. 0 ~ 355.0 TYPE= 1 TARGET= 180.000 • VALLEY SECTION C, TA~EN IN CONNECTION WITH BRIDGE DATA 

5739.00 4.51 717. 51 717. 51 0.00 718.30 o. 79 0.60 0. 12 714. 10 • ' 1480. 417. 749. 314. 87. 86. 58. 72. 34. 715. 50 • / 0.48 4.79 8.71 5.41 0.040 0.040 0.040 0.000 713.00 175.00 
0.009736 74. 74. 74. 2 14 0 0.00 131. 91 315.03 • i • 

• • 
I • • 
I • • 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

1>SECNO 5759.000 

3470 ENCROACHMENT STAT!ONS= 

CRIWS 
QROB 
VROB 
XLOBR 

155.0 

WSELK 
AL013 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
JDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGlET= 

OLOSS 
TWA 
ELMIN 
TOPWID 

5759.00 
1480. 
0.48 

0.005058 

FIELD SECTION AT 
4.B8 718. 18 

C MOVED 
0. 00 
309. 
4.36 

375.0 
U/S 
0.00 
147. 

0.040 

TYPE= 

719.62 
94. 

0.43 
71. 

0. 14 
72. 

220. 000 

0. 18 
34. 

713.30 
161.26 

539. 632. 
3.66 6.69 

20. 20. 

•SECNO 5839.000 

5839.00 
1480. 
0. 50 

0.000393 

FIELD SECTION 4 
5. 62 718. 85 
589. 307. 
1. 48 2. 13 
80. BO. 

CCHV= 0.300 CEHV= 
•SECNO 6364.000 

0. 500 

6364. 00 
1480. 
0. 55 

0.001065 

VALLEY SECTION 
4. 80 719. 10 
561. 379. 
2. 01 3. 13 
450. 525. 

•SECNO 6735.000 

3470 ENCROACHMENT STATIONS= 

20, 

MOVED 
0.00 
583. 
1. 46 
80. 

9 

D/S 
0.00 
397. 

0. 040 
2 

D, FIELD 
0.00 
540. 

SECTION 
01, 00 
2:79. 

1. 95 
400. 

0. 040 
3 

0. 040 
0 

719.B9 
144. 

0. 040 
0 

4 
719. 18 

121. 
0.040 

0 

0. 040 
0 

0.04 
400. 

0. 040 
0 

0.0B 
277. 

0, 040 
0 

0. 000 
0.00 

0.08 
74. 

0.000 
0. 00 

0.27 
82, 

0.000 
0.00 

0.20 
35, 

713.23 
328. 12 

0. 02 
38. 

714.30 
317.86 

CITY OF ARMADA, 
159.0 369.0 TYPE= 
D/S CORPOf;tATE LIMIT ON 

1 TARGET"' 
E. B. COON CR. 

210.000 

0. 12 
40. 

715.82 
210.00 

6735. 00 
1480. 

0. 57 
0.005173 

3. 91 719.73 
446. 569. 
3. 47 5. 91 
371. 371. 

CCHV= 0. 500 CEHV= 
•SECNO 6950.000 

1. 000 

3470 ENCROACHMENT STATIONS= 

6950.00 
1480. 

0. 58 
0,006895 

FIELD SECTION 
4. 31 721. 01 
384. 787, 
4. 95 7.34 
215. 215. 

0. 00 Cl. 00 720. 05 0. 32 0. 75 
465. 129. 96. 134. 86. 
3.46 0.040 0.040 0.040 0.000 
371. 3 0 0 0. 00 

214.0 
4 MOVED 

0.00 
309. 
4. 53 
215. 

315.0 
U/S, LEFT 

(). 00 
77. 

0.040 
2 

TYPE= 1 TARGET= 101. 000 
ENCROACHMENT AT SEWAGE TREATMENT 
721. 62 0.61 1.28 0.29 

107. 68. 88, 41. 
0.040 0.040 0.000 716.70 

0 0 0. 00 101. 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

714.40 
715. 80 

155.00 
316.26 

715.73 
715. 73 

102.32 
430. 44 

716.80 
716.80 

109.99 
427.85 

718.32 
718.32 

159.00 
369.00 

719.20 
719.20 

214. 00 
315.00 
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9 JAN 98 10:47:41 

SECNO DEPTH CWSEL 
Q GLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

*SECNO 7049.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 
7049. 00 4.86 721. 96 

1480. o. 1480. 
0. 59 0.00 8. 10 

0.014426 99. 99. 

*SECNO 7050.000 

3265 DIVIDED FLOW 

CRIWS 
GROB 
VROB 
XLDBR 

250.0 
0.00 

0. 
0.00 

99. 

WSELK EG HV HL 
ALCJB ACH AROB VOL 
XNI. XNCH XNR WTN 
ITFHAL IDC ICONT CORAR 

313. 0 TYPE= 1 TARGET= 
0.00 722.98 1. 02 0.95 

0. 183. 0. 88. 
0.000 0.040 0.000 0.000 

2 0 0 0.00 

• 3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 731.60 MAX ELLC= 730. 50 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

3470 ENCROACHMENT STATIONS= 250.0 313.0 TYPE= 
D/S FACE GRAND TRUNK RAILROAD BRIDGE 

7050. 00 4. 89 
1490. o, 

0. 59 0. 00 
0.007999 1. 

*SECNO 7065.000 

3265 DIVIDED FLOW 

721.99 
1480. 
8.06 

1. 

0.00 0.00 723.00 
0. 0. 184. 

0.00 0. 000 0.030 
1. 1 0 

1 TAR.:~ET= 

1. 01 0.01 
o. BB. 

0.000 0.000 
0 0.00 

3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 731.60 MAX ELLC= 730. 50 

3470 ENCROACHMENT STATIONS= 250.0 313.0 TYPE= 1 TARGlET"' 
U/S FACE GRAND TRUNK RAILR1•AD BRIDGE 

7065.00 5. 27 722.37 0. 00 0.00 723. 19 0.82 0. 10 
1480. 0. 1480. 0. 0. 203, o. 88. 

0. 59 0.00 7.29 0. 00 0. 000 0. 030 0.000 0.000 
0.006045 15. 15. 15. 3 0 0 0.00 

: ., 
PAGE 16 

• OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA • TOPWID ENDST 

• 
• 

63.000 • 0.41 721. 10 
41. 100000.00 

717. 10 250.00 • 50.00 313.00 

• 
• 
• 

63.000 • 
0.01 721. 10 

41. 100000.00 • 717. 10 250.00 
50.00 313.00 • 

• 
• 
• 63.000 

0.09 721. 10 • 41. 100000. 00 
717. 10 250.00 

50.00 313.00 • 
• 
• 
• 
• 



• • 9 JAN 88 10:47:41 PAGE 17 

• • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT ... 
TIME • 

I 
• VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

• • *SECNO 7066.000 

• 3265 DIVIDED FLOW • I • 3470 ENCROACHMENT STATIONS= 250.0 313. 0 TYPE= 1 TARGET= 63.000 • 7066.00 5.28 722.;38 0.00 0. 00 . 723. 20 0.82 O.Oi 0.00 72i. iO 

I 
1480. 0. 1480. 0. 0. 203. 0. 88. 41. 100000.00 • 0. 59 0.00 7.27 0.00 0.000 0. 040 0.000 0.000 717. 10 250.00 • 0.010687 1. 1. 1. 0 0 0 0.00 50.00 313.00 - -- • *SECNO 7116.000 

• 3470 ENCROACHMENT STATIONS= 192.0 341. 0 TYPE= 1 TARGET= 149. 000 • FIELD SECTION 6 MOVED D/S 
7116. 00 5.84 723.24 0.00 0.00 723. 68 0.44 0.29 0. 19 721. 00 • 1480. 79. 941. 460. 28. 153. 125. 89. 41. 720. 50 • 0. 59 2.86 6. 14 3.69 0.040 0.040 0.040 0.000 717.40 229.24 

0.003666 50. 50. 50. 4 0 0 0.00 111. 75 341. 00 • 1 • 
CCHV= 0.300 CEHV= 0. 500 

I • *SECNO 7465.000 • VALLEY SECTION E, FIELD SECTION 6 
7465.00 5.28 724.68 0.00 0.00 725. 08 0.40 1. 39 0.01 723.00 • 1480. 39. 828. 613. !?. 135. 184. 91. 42. 722. 50 • -

I 
0.61 2. 32 6. 14 3.33 0.040 0.040 0.040 0.000 719.40 231. 33 

0. 004345 349. 349. 349. 2 0 0 0.00 174.09 405.43 • ' • 
*SECNO 8270.000 • FIELD SECTION 6 MOVED UIS TO CONFLUENCE WITH WOODBECK DRAIN • I 8270.00 5. 79 727. 73 0.00 0.00 728. 11 0.38 3.02 0.01 725. 54 

1480. 43. 922. 516. 27. 152. 249. 98. 45. 725.04 • ! 0.66 1. 59 6.07 2.07 0.070 0.040 0.070 0.000 721. 94 229.39 • ' 0.003618 705. 805. 705. 2 0 0 0.00 181. 92 411. 31 

• • I *SECNO 9120.000 . 
FIELD SECTION 7 MOVED D/S 

• 9120.00 5.68 730.30 0.00 0.00 730. 45 0. 15 2.26 0.07 727.22 • 1270. 64. 515. 692. 42. 118. 419. 107. 49. 728. 52 

I 0. 74 1. 50 4.38 1. 65 0.070 0.040 0.070 0.000 724.62 44. 52 • I 
0.001957 850. 850. 850. 2 0 0 0.00 231. 57 276.09 • 

• • I • • 
I • I •• I 
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9 JAN 88 10:47:41 

SECNG 
Q 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 9770.000 
9770. 00 5.23 

1270. 56. 
O.BO 1.70 

0.003394 

*SECNO 9970.000 

CWSEL 
GCH 
VCH 
XLCH 

731. 90 
570. 
5.39 
L "" \;;hJ\J. 

3470 ENCROACHMENT STATIONS~ 

9970.00 
1270. 

O.B1 
0.003600 

VALLEY SECTION 
5.23 732. 53 
134. 5B6. 
4.07 5. 54 
200. 200, 

CCHV= 0.500 CEHV= 
*SECNO 10150.000 

1.000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

0.00 
644. 
1. 91 
L'-" ~~\.I-

0.0 
F, FIELD 
0.00 
550. 
4.39 
200. 

WSELi-\ 
ALOB 
XNL 
!TRIAL 

0.00 
33. 

0. 070 
2 

160. 0 
SECTION 

0.00 
33. 

0.030 
2 

10150.00 
1270. 

FIELD SECTION 7 
5.74 733.26 

26.0 
MOVED 
0.00 
226. 
5. 12 
180. 

113. 0 
U/S 

0.00 
44. 

O.B2 
0.0045B9 

239. 806. 
5.47 6.76 
180. 180 . 

*SECNO 10219.000 

3470 ENCROACHMENT STATIONS= 
10219.00 6.03 733.63 

1270. 0. 1270. 
0. 82 0.00 7. 55 

0. 006343 69. 69. 

*SECNO 10220.000 

225.0 
0.00 

0. 
0.00 

69. 

0. 030 
2 

257. 0 
0.00 

0. 
0. 000 

2 

EG 
ACH 
XNCH 
IDC 

732. 13 
106. 

0.040 
0 

TYPE= 
7 
732.90 

106. 
0.040 

0 

TYPE= 

733.87 
119. 

0.040 
0 

TYPE= 
734. 51 

168. 
0.040 

0 

HV 
AROB 
XNR 
!CONT 

0.23 
337. 

0.070 
0 

HL 
VOL 
WTN 
CORAR 

1. 64 
115. 

0.000 
" "" \.I, >J''\-1 

1 TARGET= 

0. 38 
125. 

0. 030 
0 

0. 70 
117. 

0.000 
0.00 

1 TARGET= 

0.61 
44. 

0.030 
0 

0. 73 
118. 

0.000 
0. 00 

1 TARGET= 
0. 89 0. 37 

0. 118. 
0.000 0.000 

0 0. 00 

3370 NORMAL BRIDGE,NRD= 11 MIN ELTRD= 738.30 MAX ELLC= 737. 50 

3470 ENCROACHMENT STATIONS= ~'225.0 257. 0 TYPE= 1 TARGET= 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.04 
53. 

726.67 
226.96 

160.000 

0.07 
54. 

727.30 
114.86 

87. 000 

0.23 
54. 

727. 52 
68. 57 

32.000 
0.28 

54. 
727.60 
32.00 

32.000 

BANt\. ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

729.27 
730. 57 
45. 13 

272.09 

729. 90 
731. 20 
45. 14 

160.00 

730. 12 
731. 42 
44.43 

113.00 

729.80 
100000.00 

225.00 
257.00 
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9 JAN 88 10:47:41 

D/S FACE OF MAIN ST BRIDGE 
10220.00 

1270. 
0.82 

0.003557 

6.03 
0. 

0.00 
1. 

*SECNO 10250. 000 

733. 63 
1270. 

7. 55 
1. 

0.00 0.00 
0. 0. 

0,00 0.000 
1. 0 

734. 52 
168. 

0.030 
0 

0.88 
0. 

0.000 
0 

0.00 
118. 

0.000 
0.00 

3370 NORMAL BRIDGE,NRD= 11 MIN ELTRD= 738.30 MAX ELLC= 737. 50 

3470 ENCROACHMENT STATIONS= 225.0 257.0 
U/S FACE OF MAIN ST BRIDGE 

10250. 00 6.23 733.83 
1270. 0. 1270, 

0. 82 0.00 7. 27 
0. 003186 30. 30. 

*SECNO 10251. 000 

3470 ENCROACHMENT STATIONS= 
10251.00 6.23 733. 83 

1270. 0. 1270. 
0.82 0.00 7. 27 

0. 005655 1. 1. 

*SECNO 10266. 000 

3470 ENCROACHMENT STATIONS= 

0.00 
0. 

0.00 
30. 

225.0 
0.00 

0. 
0.00 

1. 

253.0 

0.00 
o. 

0.000 
2 

257.0 
0.00 

0. 
0.000 

0 

315.0 

TYPE= 

734.65 
175. 

0.030 
0 

TYPE= 
734. 65 

175. 
0.040 

0 

TYPE= 

1 TARGET"' 

0.82 0. 10 
0. i 18. 

0.000 0.000 
0 0.00 

1 TARGET= 
0.82 0.00 

0. 118. 
0.000 0.000 

0 0. 00 

1 TARGET= 
FIELD SECTION 7 MOVED U/S AND STATIONING REVERSED 

10266.00 6.90 
1270. 221. 
0.82 3.23 

0.001916 15. 

*SECNO 10371.000 
10371.00 7. 11 

1270. 871. 
0. 84 1. 26 

0.000205 105. 

734. 55 
612. 
5. 18 

15. 

735. 11 
212. 
1. 73 
105. 

CCHV= 0. 300 CEHV= 0. 500 
*SECNO 10770.000 

0.00 
436. 
5. 17 

15. 

0.00 
187. 
1. 74 
105. 

0.00 
69. 

0.040 
3 

0.00 
692. 

0.040 
2 

734.92 
118. 

0.040 
0 

735. 14 
122. 

0.040 
0 

0.37 
84. 

0.030 
0 

0.03 
107. 

0.030 
0 

0.05 
i 19. 

0.000 
0.00 

0.05 
120. 

0.000 
0.00 

0.00 
54. 

727.60 
32.00 

32.000 

0. 03 
54. 

727.60 
32.00 

32. 000 
0.00 

54. 
727.60 
32.00 

62.000 

0.22 
54. 

727.65 
62.00 

0. 17 
55. 

728.00 
246.43 

FIELD SECTION 7 MOVED UIS TO CONFLUENCE WITH UNNAMED TRIBUTARY 

729. 80 
100000. 00 

225.00 
257.00 

729.80 
100000.00 

225.00 
257.00 

729.80 
100000.00 

225.00 
257.00 

731. 55 
728.45 

253.00 
315.00 

731. 90 
728.80 
77.03 

323.46 
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• I • 9 JAN BB 10:47:41 PAGE 20 

• ' • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 

• G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLDBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

• • 10770.00 5. 77 735. 21 0.00 0.00 735.29 0.08 0. 13 0.02 733. 34 

• 1270. 813. 273. 184. 437. 96. 69 . 126. 56. 730.24 
0.89 1. 86 2.85 2. 67 0.040 0.040 0.030 0.000 729.44 89.02 • 0.000769 330. 399. 399. 2 0 0 0.00 232.60 321. 62 

• • I *SECNO 11.170. 000 

• FIELD SECTION 7 MOVED U/S 
11170.00 4.84 735.69 0. 00 0.00 735.89 0. 20 0. 54 0.06 734.75 ' • 1270. 720. 369. 181. 268. 77. 44. 131. 59. 731.65 

0.92 2. 6B 4. 79 4. 14 0. 040 0. 040 0.030 0.000 730.85 97.39 • 0. 002900 400. 400. 400. 2 0 0 0.00 222.95 320.33 ' • 
• *SECNO 11515.000 • 
• I; 3470 ENCROACHMENT STATIONS= 213.0 336. 0 TYPE= 1 TARGET= 123.000 

FIELD SECTION 7 MOVED U/S AND STATIONING REVERSED • I -11515.00 4. 94 737.02 0.00 0.00 737.58 0.56 1. 51 0. 1B 735.98 

• 1270. 452. 548. 270. 94. 79 . 46. 133. 60. 732.88 
0.93 4.81 6. 92 5.83 0.035 0.045 0.035 0.000 732.08 213.00 • 0. 007411 345. 345. 345. 3 0 0 0.00 107.47 320.47 

• I • CCHV= 0. 500 CEHV= 1. 000 
*SECNO 11713.000 • FIELD SECTION 9 MOVED JUST D/S OF STREAM FLOW GAGE WEIR • 11713. 00 5. 73 738.63 0.00 0.00 739. 64 1. 01 1. 61 0.45 734.90 

1270. 75. 1139. 56. 13 . 137. 11. 134. 60. 735. 50 • 0.94 5. 62 8.32 5. 10 0. 035 0.045 0.035 0.000 732.90 242.83 I • 0.008962 198. 198. 198. 2 0 0 0.00 45.21 288.04 

• ' • I I 

*SECNO 11715.000 

• 3301 HV CHANGED MORE THAN HVINS • 
7185 MINIMUM SPECIFIC ENERGY • 3720 CRITICAL DEPTH ASSUMED • FIELD SECTION AT STREAM FLOW GAGE WEIR 

11715. 00 3.69 739.09 739. 09 0.00 740.92 1. 82 0.02 0.81 735.40 • I 1270. 9. 1250. 11. 3. 114. 3. 134. 60. 735.40 • 0.94 3. 15 10. 92 3.40 0.035 0.030 0.035 0.000 735.40 248.43 
0.008510 2. ,, 

"- . 2. 0 11 0 0.00 34.37 282.80 • • 
• • 
• I • 
• I • 



II 
• • 9 JAN 88 10:47:41 PAGE 21 

• • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XL• BL XLCH XLOBR ITRIAL roe ICONT CORAR TOPWID ENDST 

I • • *SECNO 11716.000 

• 3301 HV CHANGED MORE THAN HVINS • 

I 
11716. 00 6. 74 740.84 0.00 0.00 741. 50 0. 66 0. 00 0. 58 736. 10 • 1270. 68. 1143. 59. 22. 169. 20. 134. 60. 736. 70 I • 0.94 3. 13 6.78 3.01 0. 035 0. 030 0.035 0.000 734. 10 240.87 
0.002010 l. 1. 1. 6 0 0 0. 00 50. 18 291. 05 • I • 

I *SECNO 11717.000 

• 11717. 00 8.22 741.52 0.00 0.00 741.73 0.21 0.00 0. 23 735.30 • 1270. 285. 903. 83. 215. 214. 43. 134. 60. 735.90 
0.94 1. 33 4.22 1. 91 0. 035 0. 030 0.035 0.000 733.30 73.92 

• 0.000564 1. 1. 1. 3 0 0 0.00 239.66 3i3. 58 -• 
• *SECNO 11718.000 • 11718. 00 8.74 741. 64 0.00 0.00 741. 77 0. 13 0.00 0.04 734.90 

1270. 378. 798. 95. 316. 230. 69. 134 . 60. 735. 50 • 0. 94 1. 20 3.46 1. 38 0. 035 0. 030 0.035 0.000 732. 90 45.98 • 0.000345 1. 1. 1. 2 0 0 0.00 297. 50 343.48 

• • 
I 

*SECNO ii720.000 

• 3370 NORMAL BRIDGE,NRD= 14 MIN ELTRD= 739. 70 MAX ELLC= 740. 10 • 
- 4677 BRIDGE DECi,<. DEFiNiTiON ERROR ... ...- l""\"T"A"T"Tr-,1.1n ~~· '" "n" "" • 

I -
A I ::i, I A I .l UN::> C:.el.1 . .lU C:.7V. VV -D/S FACE PROSPECT ROAD BRIDGE 

11720.00 8.80 741. 70 0.00 0.00 741. 79 0.09 0.00 0.02 734.90 • I 1270. 649. 463. 158. 302. 178. 64. 134. 60. 735. 50 • 0.94 2. 15 2.60 2.46 0.035 0. 030 0.035 0.000 732.90 44.33 
l'I,. .M.r\,f .. c.,-,, " 

.., ,., ., 
" 0 -88.25 302.32 346.65 

I 
U. UV.I. .L .J..:, c:;. "'. c:;. ~ ~ • • 

*SECNO 11750.000 • • p:,~"7n NORMAL BRIDGE;NRD;::: 14 MIN ELTRD= 739. 70 MAX ELLC= 740. 10 

I 
WWI.,_, 

• • 4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 281. 10 290. 00 .. I • 
I 
-
• • 

I • • 
• ., 
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I • I • 
I 

U/S FACE PROSPECT ROAD BRIDGE 
11750.00 8.84 741. 74 0. 00 0.00 741. 83 0.08 0.03 0.00 734.90 • 1270. 657. 454. 159. 308. 179. 66. 134. 60. 735. 50 I • 0.94 2. 13 2. 54 2. 41 0.035 0.030 0.035 0.000 732.90 43. 50 
0.001119 30. 30. 30. 1 0 0 -88.40 304.74 348.24 

I 
• • 

CCHV= 0. 300 CEHV= 0. 500 • *SECNO 11751. 000 • 11751. 00 8.83 741. 73 0. 00 0.00 741. 84 0. 12 0.00 0.02 734.90 

I 
1270. 344. 780. 146. 334. 233. 75. 134. 60. 735. 50 • 0.94 1. 03 3.35 1. 96 0.060 0.045 0.035 0.000 732.90 43.47 • 0.000713 1. 1. 1. 1 0 0 0.00 304.84 348.31 

• • 
I 

*SECNO 12549.000 

• 3470 ENCROACHMENT STATIONS= 209.0 346. 0 TYPE= 1 TARGET= 137. 000 • FIELD SECTION 11 MOVED D/S 
12549.00 6. 15 742.48 0. 00 0.00 742.63 0. 16 0. 77 0.02 740.83 - i44. 64. 738.83 

I -
I -

i270. 87. 698. 485. 69. 225. i39. -1. 02 1. 27 3. 11 3. 47 0.060 0.045 0.035 0. 000 736.33 209.00 
0.001386 798. 798. 798. 2 0 0 0.00 137.00 346.00 • • 

.,..,.. ... •- 0. 500 CEHV= i. 000 

I 
\..\..MV= • *SECNO 12699.000 • 12699.00 5.69 742. 79 0.00 0.00 743. 17 0.38 0.31 0.22 743.30 

1270. 0. 1270. 0. 0. 258. 0. 145. 65. 743.30 • 1. 02 0.00 4.93 0.00 0.000 0.045 0.000 0.000 737. 10 241. 27 • r,,. l"\l"V~C:.~CJ 
< '"' • c" . "'" ,., 

" " " "" L,., L1 ~I"\~ c,-, 

I 
V. VVJ.,IW~ .LUV. ... uv. .L uv . "" V V v. vv ~c;.. 0.1. wvw. o, 

• • *SECNO 12700.000 I • 3370 NORMAL BR!DGE.NRD== 7 MIN ELTRD;;;; 745. 40 MAX ELLC~ 743.30 • 

I 
- -

D/S FACE FULTON ROAD <NORTH AVE ROAD) BRIDGE, IN ARMADA • 12700.00 5. 70 742.80 0. 00 0.00 743.31 0. 51 0.00 0. 14 743.30 • 1270. 0. 1270. 0. 0. 221. 0. 145. 65. 743.30 
!. 02 0,00 5, 75 0, 00 0, 000 0. 030 0. 000 0, 000 737. 10 241. 26 

I • 
I 0.001990 1. 1. 1. 0 0 0 -36.97 62.62 303.88 • 

• *SECNO 12732.000 • 

I 
3370 NORMAL BRIDGE,NRD= 7 MIN ELTRD= 745.40 MAX ELLC= 743.30 • • U/S FACE FULTON ROAD (NORTH AVE ROAD) BRIDGE, IN ARMADA 

• • 
I • • 
• • ! • I • 



• • 9 JAN 88 10:47:41 PAGE 23 

• • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH ARDB VOL TWA LEFT/RIGHT • TIME VLDB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLDBL XLCH XLOBR ITRIAL IDC ICONT CDRAR TOPWID ENDST 

• • 12732.00 5.78 742.88 0.00 0. 00 743.38 0. 50 0.06 0.01 743. 30 
1270. 0. 1270. 0. 0. 225. 0. 146. 65. 743.30 • 1. 03 0.00 5.65 0.00 0.000 0.030 0.000 0. 000 737. 10 241. 04 • 0.001885 32. 32. 32. 0 0 0 -38.64 63.04 304.08 

• • *SECND 12733.000 
12733.00 6.05 743. 15 0. 00 0.00 743.47 0. 32 0.00 0.09 743.30 • 1270. 0. 1270. 0. 0. 281. 0. 146. 65. 743.30 • 1.03 0.00 4. 52 0.00 0. 000 0.045 0.000 0.000 737. 10 240.36 
0.002761 1. 1. 1. 2 0 0 0.00 64.33 304.68 • • 

*SECNO 12832.000 • • 3470 ENCROACHMENT STATIONS= 195.0 360.0 TYPE= 1 TARGET= 165.000 
VALLEY SECTION G, FIELD SECTION 11 • 12832.00 4.62 743.62 0.00 0.00 744. 11 0.49 0.47 0. 17 743.50 • 1270. 7. 850. 412. 6. 141. 88. 146. 65. 741. 50 

1.03 1. 20 6.05 4.71 0.035 0.045 0.045 0.000 739.00 209. 19 • 0.009805 99. 99. 99. 2 0 0 0.00 150.81 360.00 I • 
• CCHV= 0. 500 CEHV= 1. 000 • *SECNO 13049.000 

• 3470 ENCROACHMENT STATIONS= 249.0 306.0 TYPE= 1 TARGET= 57.000 • 13049.00 5.83 745.24 0.00 0.00 745.81 0. 57 1. 62 0.08 743.91 
1270. 3. 1260. 7. 1. 207. 3. 147. 66. 741. 91 • 1. 04 2.25 6.08 2. 13 0.035 0.045 0.045 0.000 739.41 249.00 • 0.005902 217. 217. 217. 2 0 0 0.00 57.00 306.00 

• *SECNO 13099.000 • 
• 3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 31. 000 I • 13099.00 6. 10 745.60 0.00 0.00 746.57 0. 97 0.35 0.40 741. 30 

1270. 0. 1270. 0. 0. 161. 0. 147. 66. 100000.00 • 1.04 0.00 7.90 0.00 0.000 0.045 0.000 0.000 739. 50 250.00 • 0.00B591 50. 50. 50. 2 0 0 0.00 31. 00 281. 00 

• • 
• • 
• • 
• I • - ' • 
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• • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q GLOB QCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA ' • SLOPE XLOBL XLCH , XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

• " • *SECNO 13100,000 

• 3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 746,90 MAX ELLC= 747,40 • 
• , 3470 ENCROACHMENT STATIONS= 250,0 281. 0 TYPE= 1 TARGET= 31. 000 • D/S FACE BURK ROAD BRIDGE 

I 
13100.00 6. 10 745,60 0,00 0.00 746. 57 0, 97 0.01 0.00 741. 30 • 1270. 0. 1270. 0. 0. 161. 0. 147. 66. 100000.00 • 1. 04 0.00 7.90 0.00 0.000 0. 030 0.000 0.000 739. 50 250.00 
0.003815 1. 1. 1. 0 0 0 -0. 15 31. 00 281. 00 • • 

*SECNO 13138.000 • • 3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 746.90 MAX ELLC= 747.40 

• • 3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 31. 000 
U/S FACE BURK ROAD BRIDGE • ! 13138.00 6. 38 745.88 0,00 0.00 746.75 0,87 0. 13 0.05 741. 30 • 1270. 0. 1270. 0. 0. 169. 0. 148, 66. 100000.00 

1. 04 0.00 7. 50 0.00 0.000 0.030 0.000 0.000 739. 50 250,00 • 0.003270 38. 38. 38. 2 0 0 -o. 17 31. 00 281. 00 I • 
• *SECNO 13139.000 • 

3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 31. 000 • 13139.00 6.39 745.89 0.00 0.00 746.76 0. 87 0.00 0,00 741. 30 • 1270. 0. 1270. 0. 0. 170. 0. 148. 66. 100000.00 
1. 04 0.00 7.48 0.00 0.000 0.045 0.000 0.000 739. 50 250,00 • 0.007320 1. 1. 1. 0 0 0 0.00 31.00 281. 00 • 

• *SECNO 13150.000 ' • 
3301 HV CHANGED MORE THAN HVINS • • 
3470 ENCROACHMENT STATIONS= 250.0 305.0 TYPE= 1 TARGET= 55.000 • FIELD SECTION 11 MOVED U/S 

' • 13150.00 7. 16 746. 76 0.00 0.00 747,08 0.32 0.04 0.28 744. 10 
1270. 0. 1270. 0. 0. 280 . 0. 148. 66. 100000.60 • 1. 04 0.00 4. 53 0.00 0.000 0.045 0.000 0.000 739.60 250.00 • 0.002586 11. 11 . 11. 3 0 0 0.00 55.00 305.00 

• • 
• • 
• ' • 
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• • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT - .. • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA -SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

• • *SECNO 13400.000 

I • 
3470 ENCROACHMENT STATIONS= 155.0 405.0 TYPE= 1 TARGET= 250.000 I • FIELD SECTION 11 MOVED U/S 

13400.00 7. 74 747. 34 0.00 0. 00 747.36 0.03 0. 14 0. 15 744. 10 • 1270. 285. 493. 492. 278. 312. 417. 151. 67. 742. 10 • 1. 10 1. 03 1. 58 i. 18 -"" ..... .,,..., 0.045 r,. ,,... -1'1. r,. .l'\.l"',.r,. ,nn ,~ <I C. C .l'\.I"\ 

I 
V,U't~ U.V;JU v.vvv .t'..:17. OU J,.,J.J. vv 

0.000232 250. 250. 250. 2 0 0 0.00 250.00 405.00 • • 
CCHV= 0. 500 CEHV= 1. 000 - -~~T"h.ln " ~"'7"'7~ nr,,.r,,. • 

I 
- -~wc:.vr,1u .l.~117,VVV -

3470 ENCROACHMENT STATIONS= 249.0 306.0 TYPE= 1 TARGET= 57.000 • FIELD SECTION 11 MOVED U/S • 13779.00 7. 91 747. 51 0. 00 0. 00 747.75 0.24 0. 18 0.21 744. 10 
1270. 3. 1259. 8. 3. "l~~ 5. 157. 68. 742. 10 

I 
'-1"--'-"· • 1. 12 0. 92 3. 91 1. 40 0. 050 0.045 0.035 0. 000 739.60 249.00 • 0.001363 379. 379. 379. 2 0 0 0.00 57. 00 306.00 

• • 
I 

*SECNQ 13830,000 

• 3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 31. 000 • D/S FACE ARMADA CENTER ROAD BRIDGE 
13830.00 8. 02 747.62 0.00 0. 00 748. 18 0. 55 0. 11 0.32 743.20 • 1270. o. 1270. 0. 0. 213. 0. 157. 68. 100000.00 • 

I 
1. 13 0. 00 5. 97 0.00 0.000 0.045 0.000 0.000 739.60 250.00 

0.003878 51. 51. 51. 2 0 0 0.00 31. 00 281. 00 • I • 

I • 
SPECIAL BRIDGE • 
5070,VARIABLE ELCHU DR ELCHO ON CARD SB NOT SPECIFIED • SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO I • 0. 00 2.30 3. 00 0.00 31. 00 0.00 195.00 0.00 739.60 739.60 

I • *SECNO 13860.000 • PRESSURE FLOW 

• I • 
• I • 
• • 
• I • 

I • • 



• • 9 JAN 88 10:47:41 PAGE 26 

• • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT • I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

• • 
EGPRS EGLWC H3 GWEIR GPR BAREA TRAPEZOID ELLC ELTRD 

I • AREA • 749. 14 748. 18 0.00 0. 1270. 195 . 236. 747.20 750.30 

• ' I • 
• 3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 31.000 I U/S FACE ARMADA CENTER ROAD BRIDGE • C ITV OF ARMADA, U/S CORPORATE LIMIT ON E. B. COON CR. ... I 

13860.00 9. 13 748.73 0.00 0.00 749. 14 0.41 0.96 0.00 743.20 
1270. 0. i270. 0. 0. 247. 0. i58. 68. i00000.00 -- • 1. 13 0.00 5. 14 0.00 0.000 0.045 0.000 0.000 739.60 250.00 

' 
0.002519 30. 30. 30. 2 0 0 0.00 31. 00 281. 00 • • 

*SECNO 13910.000 • • 3470 ENCROACHMENT STATIONS= 242.0 381. 0 TYPE= 1 TARGET= 139.000 
FIELD SECTION 14 MOVED D/S • 13910. 00 9.23 749.23 0.00 0. 00 749.35 0. 12 0.07 0. 14 744.80 • i ~"'71"\ ~""l'"l Lr,L .. ,., . < 11 C ... ,., "'". . co LO -,11"3 ~r. 

.11. .C.I '-"• l::.W~. UVQ. '"YJ .... .L"Tw'. ... ~w. ,c;v .I.. .I.JC. c,c,. r '"TW. r v 

I 
1. 13 1.61 3.50 2. 15 0.050 0.045 0.050 0.000 740.00 242.00 • 0.000858 50. 50. 50. 2 0 0 0.00 139.00 381. 00 • 

• CCHV= 0. 300 CEHV= 0. 500 • --

I 
*SECNO 14160.000 

VALLEY SECTION H, FIELD SECTION 14 • 14160.00 7.97 749.47 0.00 0.00 749. 50 0.03 0. 12 0.03 746.30 • 1270. 863. 270. 138. 736. 144. 128. 162. 69. 745.20 
1. 19 1. 17 L 87 L 07 0. 050 0.045 0.050 0.000 741. 50 52.46 • 0.000312 250. 250. 250. 2 0 0 0.00 324. 11 376. 56 • I • *SECNO 14910.000 • 

3265 DIVIDED FLOW 

I • • 14910.00 6.81 749.84 0.00 0.00 749. 91 0.07 0.39 0.02 747.83 
1270. 804. 350. 116. 468 . 118. 75. 177. 75. 746.73 • 1. 29 1. 72 2.97 1. 54 0.050 0.045 0.050 0.000 743.03 57.85 • 0. 001040 750. 750. 750. 2 0 0 0.00 271. 49 363.94 

I • • 
• • I • • 

I • • I 
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• ' • ' SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

I 
G GLOB GCH GROB ALOB ACH AROB VOL Tt,JA LEFT/RIGHT ., TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA I • ' SLOPE XLOBL XLCH XLDBR ITRIAL IDC ICONT CORAR TIJPWID ENDST . ., I 

' • ' 
*SECNO 15660.000 

• I 3265 DIVIDED FLOW I • I 
FIELD SECTION 14 MOVED UIS I 

• I 15660.00 6.30 750.87 0.00 0.00 750. 99 0. 12 1. 05 0. 02 749.37 I • I 
1270. 760. 408. 102. 364. 106. 55. 187. 79. 748.27 

1. 37 2.09 3.85 1. 86 0. 050 0.045 0.050 0.000 7,11,4, 57 60. 24 • 0.002007 750. 750. 750. 2 0 0 0. 00 2156. 08 359.99 
I • I 

• *SECNO 17150.000 
I • I 

FIELD SECTION 15 MOVED DIS 
17150.00 6. 90• 754. 53 0.00 0.00 754.83 0. 31 3. 75 0. 09 752.23 • I 1270. 281. 989. 0. 155. 200. 0. 203. BB. 756.23 • ' 1. 47 1. 81 4.94 0.00 0.045 0.045 0.000 0.000 747. 63 69. 47 
0.002913 1690. 1490. 1290. 3 0 0 0. 00 2:21. 12 290. 59 • ' • I 

*SECNO 18650.000 • VALLEY SECTION I, FIELD SECTION 15 • 18650.00 7. 32! 758. 02 0.00 0.00 758. 20 0. 18 3.33 0. 04 755. 30 
1270. 400. 870. 0. 240. 218 . 0. 217. 96. 759.30 • 1. 60 1. 67' 3.99 0.00 0.045 0.045 0.000 0.000 7'50. 70 47. 42 ' • 0.001750 1500. 1500. 1500. 2 0 0 0. 00 244. 04 291. 45 

tt ! • *SECNO 18950.000 
FIELD SECTION 15 MOVED UIS TO STUDY LIMIT 

tt I 18950.00 7. 25, 758. 56 0.00 0.00 758. 76 0.20 0. 55 0. 01 755. 91 • 1270. 379. 891. 0. 224. 215. 0. 220. 98. 759.91 
1. 62 1. 6'i' 4. 15 0.00 0.045 0.045 0.000 0. 000 7'51. 31 48.29 

tt 0.001919 300. 300. 300. 3 0 0 0. 00 243. 01 291. 30 
' • 

tt I • I 
I 

• I • 
' • I 

' • 
I I • I • 

• ' I • I 
I I 

I • I • I 

• I 
' ' • ' 
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9 JAN 88 10:47:41 

************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52, 53,54,55,56 

************************************************** 

Ti . CITY OF ARMADA, MICHIGAN 
T2 LIMITED DETAIL FIS, EAST BRANCH COON CREEK 
T3 100-YEAR DISCHARGE, ENCROACHED RUN 

Ji ICHECK ING NINV IDIR STRT 

o. 3. o. 0. 0.000000 

J2 NPRDF IPLDT PRFVS XSECV XSECH 

15.000 0.000 -1. 000 0. 000 0.000 

METRIC HVINS G 

0.00 0.0 0. 

FN ALLDC IBW 

0.000 0.000 0.000 

THIS RUN EXECUTED 9 JAN 88 

WSEL FG 

697.210 0.000 

CHNIM !TRACE 

0.000 0. 000 

PAGE 28 
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• 
• 
• 
• I. 
• 
• 
• 

• 
• 
• 
• 
e 

• 
• 
• 

;• 

• 
• 
• 
• 



• • 9 JAN 88 10:47:41 PAGE 29 

• • 
I 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

• I • I *PROF 2 

• 'I CCHV= 0. 500 CEHV= 1. 000 • *SECNO 0.000 

• 3470 ENCROACHMENT STATIONS= 223.0 310. 0 TYPE= 1 TARGET= 87.000 • I VALLEY SECTION TAKEN AT 33 MILE ROAD AND MOVED D/S 
0.00 8.01 697.21 0. 00 697. 11 697. 71 0. 50 0.00 0.00 692.80 • 1480. 248. 840. 392. 94. 119. 125. 0. 0. 691. 80 • 0.00 2.64 7.08 3. 14 0. 060 0.040 0.060 0.000 689.20 223.00 

I 
0. 003078 0. 0. 0. 0 0 0 0.00 87.00 3i0.00 • • 

*SECNO 1. 100 

I • • 
I 

3470 ENCROACHMENT STATIONS= 258.0 295.0 TYPE= 1 TARGET= 37.000 
1. 10 8. 39 697. 59 0. 00 697.54 697.99 0.40 0.24 0.05100000.00 • ' 1480. 0. 1480. 0. 0. 290. 0. 1. 0. 100000.00 • 0.01 0.00 5. 10 0.00 0.000 0.040 0.000 0.000 689.20 258.00 

I 
0.001864 100. 100. 100. 2 0 0 0.00 37.00 295.00 

I • • 
itSECNO 1.200 

I • • 
I 

3370 NORMAL BRIDGE,NRD= i7 MIN ELTRD= 700.00 MAX ELLC= 697.90 

• • 3470 ENCROACHMENT STATIONS= 258.0 295. 0 TYPE= 1 TARGET= 37.000 
D/S FACE OF 33 MILE ROAD - 1. 20 8.39 697. 59 0. 00 697.54 698.00 0.40 0.00 .......... .,.,. . .,.,. .............................. -

I 
• U, VVJ.VVVVV.VV -I 

1480. 0. 1480. 0. 0. 291. 0. 1. 0. 100000.00 
0.01 0.00 5. 09 0. 00 0.000 0.030 0. 000 0.000 689.20 258.00 • 0.001048 1. 1. 1. 0 0 0 0.00 37.00 295.00 • 

I • 
itSECNO 13.000 • I 3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 700.00 MAX ELLC= 697.90 • i • 

I 
3470 ENCROACHMENT STATIONS= 258.0 295. 0 TYPE= 1 TARGET= 37.000 

• U/S FACE OF 33 MILE ROAD I • 13.00 8.42 697.62 0. 00 697. 57 698.02 0.40 0.03 0. 00100000.00 
1480. 0. 1480. 0. 0. 292. 0. 1. 0. 100000.00 • I 0.01 0.00 5. 07 0. 00 0.000 0.030 0.000 0.000 689.20 258.00 • 

I 
- -0.001034 25. 25. 25. 0 0 0 0.00 37. 00 295.00 

• • 

I • ' • 
• • 
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9 JAN 88 10:47:41 

SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 14.000 

CWSEL 
GCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
14.00 8.42 697.62 
1480. 0. 1480. 
0.01 0.00 5.07 

0. 001840 1. 1. 

*SECNO 64.000 

CRIWS 
GROB 
VROB 
XLOBR 

258.0 
0.00 

0 . 
0.00 

1. 

WSELK 
ALOB 
XNL 
!TRIAL 

295.0 
697.57 

0. 
0.000 

0 

EG 
ACH 
XNCH 
IDC 

TYPE= 
698.02 

292. 
0.040 

0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0.40 0.00 

0. 1. 
0.000 0.000 

0 0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

37.000 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0.00100000.00 
0. 100000.00 

689.20 258.00 
37.00 295.00 

2800 NAT G1= 433. 51 WSEL= 697.99 ENC G1= 433. 51 WSEL= 69B.09 RATIO= 0.0000 
69B.09 NAT G1= 486. RATIOS LOB,CH,ROB= 0.2863 0.3794 0.3343 WSEL= 

3470 ENCROACHMENT STATIONS= 
VALLEY SECTION 

64. 00 8.81 698.01 
1480 . 378. 632. 
0.01 1. 92 4. 78 

0.001212 50 . 50. 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 400. 000 

199.2 
A, TAKEN 
0.00 
470. 
2.20 

so. 

326.9 TYPE= 4 TARGET= 
IN CONNECTION WITH BRIDGE DATA 

697.99 69B.20 0. 19 0.07 
197. 132. 213. 1. 

0.060 0.040 0.060 0.000 
2 0 0 0.00 

0. 10B 

0. 10 692.B0 
0. 691. BO 

689.20 199.20 
127.67 326.87 

2B00 NAT G1= 431. 14 WSEL= 698. 50 ENC Qi= 431. 14 WSEL= 
NAT 01= 457. RATIOS LOB,CH,ROB= 0. 5730 0.2762 0. 1508 WSEL= 

69B.60 RATIO= 0.0000 
698.60 

3470 ENCROACHMENT STATIONS= 

400. 00 
1480. 
0.05 

0.001247 

VALLEY SECTION 
6. 55 69B. 55 
854. 438. 
1. 79 3. 62 
336. 336. 

*SECND 1900.000 
2800 NAT 01= 157. 73 WSEL= 

135.9 376.4 
B, FIELD SECTION 

0. 00 69B. 50 
189. 478. 
1. 54 0. 060 
336. 2 

TYPE= 
2 

698.65 
121. 

0.040 
0 

4 TARGET= 

0.09 
122. 

0.060 
0 

0.41 
6. 

0.000 
0.00 

0.057 

0.03 
2. 

692.00 
240.51 

701. 9B ENC 01= 157. 73 WSEL= 702.08 RATIO= 
NAT G1= 173. RATIOS LOB,CH,ROB= 0. 5042 0.4125 0.0833 WSEL= 702.08 

3470 ENCROACHMENT STATIONS= 160.3 357. 8 TYPE= 4 TARGET= 0.086 
FIELD SECTION 2 MOVED U/S 

1900.00 5.22 702. 12 0.00 701. 98 702.60 0.48 3. 76 0. 19 
1480. 753. 660. 67. 234. 88. 31. 24. 9. 

0. 13 3.21 7. 53 2. 14 0.060 0. 040 0.060 0.000 696.90 
0.008254 1450. 1500. 1300. 3 0 0 0.00 197. 51 

694.60 
696.70 

135.91 
376.42 

0.0000 

699. 50 
701. 60 

160.25 
357. 76 
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9 .JAN B8 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNO 4064.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT G1= 368.84 WSEL= 709.05 ENC Gl= 368. 84 WSEL= 709. 15 RATIO= 0. 0000 
709. 15 NAT 01= 391. RATIOS LOB,CH,RDB= 0.3322 0.3429 0.3249 WSEL= 

3470 ENCROACHMENT STATIONS= 

4064.00 
1480. 
0.36 

0. 001628 

FIELD SECTION 4 
5.17 709.13 
477. 539. 
1. 61 4. 09 

2064. 2164. 

*SECNO 4964.000 

134.0 
MOVED 
0.00 
465. 
1. 59 

2014. 

395. 7 
D/S 

709.05 
296. 

0.070 
6 

TYPE= 

709.25 
132. 

0.040 
0 

4 TARGET= 

0. 12 
291. 

0.070 
0 

6. 54 
49. 

0.000 
0.00 

0.057 

0. 11 
20. 

703.96 
261. 69 

706.46 
706.46 

133.97 
395.67 

2800 NAT G1= 220.97 WSEL= 711.23 ENC G1= 220.97 WSEL= 
NAT G1= 238. RATIOS LOB,CH,ROB= 0.2988 0.4192 0.2820 WSEL= 

711.33 RATIO= 0.0000 
711. 33 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

4964.00 4.42 711. 33 
1480. 418. 669. 

0. 43 2. 19 6.06 
0. 004512 900. 900. 

CCHV= 0. 500 CEHV= 
*SECND 5364.000 

1. 000 

3470 ENCROACHMENT STATIONS= 
VALLEY SECTION 

5364.00 5.28 713. 50 
1480. 368. 843. 
0.45 2.77 8. 14 

0.006627 400. 400. 

4 
147.6 365. 0 TYPE= 
MOVED D/S 
0.00 711. 23 711. 63 
392. 191. 111. 
2. 25 0.070 0.040 
900. 2 0 

185.0 325. 0 TYPE= 
TAKEN AT NORTH AVE ROAD 
0.00 713.45 714. 14 
269. 133. 104. 
3. 15 0.070 0.040 
400. 3 0 

AND 

4 TARGET= 

0.30 
175. 

0.070 
0 

2.29 
62. 

0.000 
0.00 

1 TARGET= 
MOVED D/S 
0.64 2. 17 

85. 65. 
0.070 0.000 

·o 0.00 

0.072 

0.09 
25. 

706. 9i 
217.39 

140.000 

0.34 
26. 

708.22 
132. 59 

709.41 
709.41 

147.61 
365.00 

709.32 
710. 72 

185.00 
317. 59 

• , *SECNO 5564.000 

• 
• ., 
• 
• 
• 

3470 ENCROACHMENT STATIONS= 
VALLEY SECTION 

5564.00 5.85 714. 71 
1480. 287. 943. 

0. 45 3.55 8.08 
0.005568 200. 200. 

235.0 
TAKEN 
0.00 
250. 
3.31 
200. 

304. 0 TYPE= 1 TARGET= 69.000 
AT NORTH AVE ROAD AND MOVED D/S 

714.70 715.42 0. 71 1. 21 0.07 709.96 
81. 117. 75. 67. 27. 711. 36 

0.070 0.040 0.070 0.000 708.86 235.00 
2 0 0 0.00 69.00 304.00 
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9 JAN 88 10:47:41 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
G GLOB GCH GROB ALOB ACH AROB VOL 
TIME VLGB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 

*SECNO 5639.000 

3470 ENCROACHMENT STATIONS= 250.0 282.0 TYPE= 1 TARGET= 
5639.00 6. 10 715.20 0.00 715. 19 716.33 1. 13 0.49 

1480. 0. 1480. o. 0. 174. 0. 67. 
0.46 0.00 B. 52 0.00 0.000 0.040 0.000 0.000 

0.007810 75. 75. 75. 2 0 0 0.00 

*SECNO 5640.000 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 719.20 MAX ELLC= 717.30 

3470 ENCROACHMENT STATIONS= 250.0 282. 0 TYPE= 1 TARGET= 
D/S FACE OF NORTH AVE ROAD, D/S OF ARMADA 

5640.00 6. 11 715.21 0.00 715.20 716. 33 1. 13 0.01 
1480. 0. 1480. 0. 0. 174. 0. 67. 
0.46 0.00 8. 51 0.00 0.000 0.030 0.000 0.000 

0.004377 1. 1. 1. 0 0 0 0.00 

*SECNO 5664.000 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 719.20 MAX ELLC= 717.30 

3470 ENCROACHMENT STATIONS= 
U/S FACE OF 

5664.00 6.35 715.45 
1480. 0. 1490. 
0.46 0.00 B. 15 

0.003838 24. 24. 

*SECNO 5665.000 

3470 ENCROACHMENT STATIONS= 
5665.00 6.36 715.46 

1480. 0. 14B0. 
0.46 0.00 8. 14 

0. 006812 1. 1. 

250.0 
NORTH AVE 

0.00 
0. 

0.00 
24. 

250.0 
0.00 

0. 
0.00 

1. 

282.C 
ROAD, D/S 
715.44 

0. 
0.000 

2 

282.0 
715.45 

0. 
0.000 

0 

TYPE== 
OF ARMADA 
716.48 

182. 
0.030 

0 

TYPE= 
716.49 

182. 
0.040 

0 

1 TARGET= 

1.03 0. 10 
o. 67. 

0.000 0.000 
0 0.00 

1 TARGET= 
1. 03 0. 01 

o. 67. 
0.000 0.000 

0 0. 00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENOST 

32.000 
0.42 710.60 

27. 100000.00 
709. 10 250.00 
32.00 282.00 

32. 000 

0.00 
27. 

709. 10 
32.00 

32.CCO 

0.05 
27. 

709. 10 
32.00 

32.000 
0.00 

27. 
709. 10 
32.00 

710.60 
100000.00 

250.00 
282.00 

710.60 
100000.00 

250.00 
282.00 

710.60 
100000.00 

250.00 
282.00 
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9 JAN BB 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECND 5739.000 

• 3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
• 3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

175. 0 

WSELK 
ALOB 
XNL 
ITRIAL 

355.0 

EG 
ACH 
XNCH 
IDC 

TYPE= 

HV 
AROB 
XNR 
ICONT 

1 

HL 
VOL 
WTN 
CDRAR 

TARGET= • VALLEY SECTION C, TAKEN IN CONNECTION WITH BRIDGE DATA . , 
. , . , 
• . , 
• 
• ., 
• . , . , . , 
• 
• 
• 

5739. 00 4. 51 717. 51 717. 51 717. 51 
1480. 418. 748. 314. 87. 
0.46 4.78 8. 70 5.40 0. 040 

0.009697 74. 74. 74. 2 

*SECNO 5759.000 

3470 ENCROACHMENT STATIONS= 155. 0 375. 0 

5759.00 
1480. 
0.46 

0. 005089 

FIELD SECTION AT 
4.BB 718. 18 

C MOVED U/S 
0.00 718. 18 

538. 632. 
3.67 6.70 

20. 20. 

*SECNO 5839. 000 

3470 ENCROACHMENT STATIONS= 

5839.00 
1480. 
0.47 

0.000527 

FIELD SECTION 
5. 61 718. 84 
550. 355. 
1. 79 2. 47 

BO. 80. 

CCHV= 0.300 CEHV= 
*SECND 6364.000 

0. 500 

3470 ENCROACHMENT STATIONS= 

6364.00 
1480. 

0. 52 
0.001231 

VALLEY SECTION 
4. 86 719. 16 
533. 417. 
2.30 3.40 
450. 525. 

309. 147. 
4. 37 0. 040 

20. 9 

150.0 
4 MOVED 

0.00 
575. 
1. 78 
80. 

385. 0 
D/S 
718.85 

307. 
0.040 

2 

150.0 375. 0 
D, FIELD SECTION 

0. 00 719. 10 
530. 232. 
2. 30 0. 040 
400. 3 

718.30 
86 . 

0.040 
14 

TYPE= 

718.62 
94. 

0.040 
0 

TYPE= 

718.90 
144. 

0.040 
0 

TYPE= 
4 
719. 27 

123. 
0.040 

0 

0. 79 0.60 
58. 68. 

0. 040 0.000 
0 0.00 

1 TARGET= 

0.44 0. 14 
71. 68. 

0.040 0.000 
0 0.00 

1 TARGET= 

0.06 0. 10 
322. 69. 

0.040 0.000 
0 0.00 

1 TARGET= 

0. 11 0.35 
230. 76. 

0.040 0.000 
0 0.00 

• LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

180. 000 

0. 12 714. 10 
27. 715. 50 

713.00 175.00 
132.00 315.04 

220.000 

0. 18 714.40 
27. 715.80 

713.30 155.00 
161. 25 316.25 

235.000 

0. 19 715.73 
27. 715. 73 

713.23 150.00 
235.00 385.00 

225.000 

0.02 716.80 
30. 716.80 

714.30 150.00 
225.00 375.00 

I •· . I 
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9 JAN BB 10:47:41 

SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 6735.000 

3470 1::.NCtiOACHMENT 

CWSEL 
GCH 
VCH 
XLCH 

-- . -- -- ·-STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

165.0 

WSELK 
ALOB 
XNL 
!TRIAL 

355.0 

EG 
ACH 
XNCH 
IDC 

TYPE= 
CITY OF ARMADA, D/S CORPORATE LIMIT ON 

6735.00 4.04 
1480. 473. 
0. 54 3.52 

0.004692 371. 

CCHV= 0. 500 CEHV= 
*SECNO 6950.000 

719.86 
576. 
5. 77 
371. 

1. 000 

0.00 719. 73 720. 17 
431. 134. 100. 
3.46 0.040 0.040 
371. 3 0 

E. 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
B. COON CR. 
0.32 0. 80 
125. 80. 

0.040 0.000 
0 0.00 

•LOSS 
TWA 
ELMIN 
TOPiHD 

190.000 

0. 10 
31. 

715.82 
190.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

718.32 
718. 32 

165.00 
355.00 

2800 NAT Gl= 178.24 WSEL= 721.01 ENC G1= 178.24 WSEL= 

• NAT G1= 337. RATIOS LOB,CH,ROB= 0. 3634 0.2939 0.3427 WSEL= 
721. 11 RATIO= 0.0000 

721. 11 

3470 ENCROACHMENT STATIONS= 219.2 309. 7 TYPE= 4 TARGET= 0.471 
FIELD SECTION 4 MOVED UIS, LEFT ENCROACHMENT AT SEWAGE TREATMENT 

6950.00 4.39 721. 09 0.00 721. 01 721.76 0. 67 1. 23 · 0. 35 
1480. 352. 830. 298. 69. 110. 62. 81. 32. 

• 0. 55 5. 13 7. 58 4. 78 0. 040 0.040 0.040 0.000 716. 70 
0.007154 215. 215. 215. 2 0 0 0. 00 90. 55 

• *SECNO 7049.000 

3265 DIVIDED FLOW ., 
3470 ENCROACHMENT STATIONS= 

• 7049.00 4.94 722.04 
250.0 313. 0 TYPE= 1 TARGET= 63.000 
0.00 721.96 723.02 0.98 0.95 0.31 

1480. 0. 1480. 0. 0. 187. 0. 82. 32. 
0. 56 0.00 7.93 

• 0. 013581 99. 99. 
0.00 0. 000 0.040 0.000 0.000 717. 10 

99. 2 0 0 0. 00 50.00 

• ' *SECNO 7050.000 

3265 DIVIDED FLOW ., 
3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 731.60 MAX ELLC= 730.50 • 

• 
4i1 

• 
• 

719.20 
719. 20 

219. 16 
309.71 

721. 10 
100000.00 

250.00 
313.00 
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9 JAN 88 

SECNO 
Q 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
D/S FACE GRAND 

7050.00 4.96 
1480. 0. 
0.56 0.00 

0.007565 1. 

*SECNO 7065.000 

3265 DIVIDED FLOW 

722.06 
1480. 

7. 90 
1. 

CRIWS 
GROB 
VROB 
XLOBR 

250.0 
TRUNK 
0.00 

0 . 
0.00 

1. 

WSELK 
ALOB 
XNL 
ITRIAL 

313.0 

EG 
ACH 
XNCH 
IDC 

TYPE= 
RAILROAD BRIDGE 

721.99 723.03 
0. 187. 

0.000 0. 030 
0 0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

0. 97 0.01 
0. 82. 

0.000 0.000 
0 0.00 

3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 731.60 MAX ELLC= 730.50 

3470 ENCROACHMENT STATIONS= 
U/S FACE GRAND 

7065.00 
1480. 

0. 56 
0. 005859 

5. 30 722. 40 
0. 1480. 

0.00 7.21 
15. 15. 

*SECNO 7066.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 
7066. 00 5. 31 722.41 

1480. 0. 1480. 
0. 56 0.00 7.21 

0.010418 1. 1. 

*SECNO 7116.000 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

7116. 00 5. 76 723. 16 
1480. 30. 984. 

0. 56 3.09 6. 54 
0. 004252 50. 50. 

6 

250.0 313.0 TYPE= 
TRUNK RAILROAD BRIDGE' 
0.00 722.37 723.21 

0. 0. 205. 
0.00 0.000 0.030 

15. 2 0 

250.0 313. 0 TYPE= 
0.00 722.38 723.22 

0. 0. 205. 
0.00 0.000 0.040 

1. 0 0 

245.0 341. 0 TYPE= 
MOVED D/S 
0.00 723.24 723.68 
466. 10. 151. 
3.88 0.040 0.040 

50. 3 0 

1 TARGET= 

0.81 0. 10 
0. 82. 

0.000 0.000 
0 0.00 

1 TARGET= 
0.81 0. 01 

0. 82. 
0.000 0.000 

0 0.00 

1 TARGET= 

0. 52 0.32 
120. 82. 

0.040 0.000 
0 0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

63.000 

0. 00 
32. 

717. 10 
50.00 

63.000 

0.08 
32. 

717. 10 
50.00 

63.000 
0.00 

32. 
717. 10 

50. 00 

96.000 

0. 14 
32. 

717.40 
96.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

721. 10 
100000.00 

250.00 
313.00 

721. 10 
100000.00 

250.00 
313.00 

721. 10 
100000.00 

250.00 
313.00 

721. 00 
720.50 

245.00 
341. 00 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 7465.000 

CRIWS 
OROB 
VROB 
XLOBR 

WSELK 
ALCJB 
XNL 
ITF!IAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICDNT 

HL 
VOL 
WTN 
CORAR 

•LOSS 
T!.JA 
ELMIN 
TCJPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT 01= 2:24. 53 WSEL= 724. 68 ENC 01= 224. 53 WSEL= 
NAT Gl= 242. J,ATIDS LOB, CH, ROB= 0. Oo!92 0. 5420 0. 4288 WSEL= 

724. 78 RATIO= 0.0000 
724. 7EI 

3470 ENCROACHMENT STATIONS= 250.0 380. 1 TYPE= 
6 
725.22 

139. 
0.040 

0 

4 TARGET= Cl.071 

7465. 00 
1480. 
0.58 

0. 004444 

VAl-LEY SECTION 
5. 40 724 .. BO 

0. 850. 
0.00 6. 12 
349. 349. 

*SECNO 8270.000 

E, FIELD SECTION 
0. 00 724·. 68 
630. 0. 
3.63 0.000 
349. 2 

0.42 
174. 

0.040 
0 

2800 NAT 01= 24f6. 06 WSEL= 727. 73 ENC 01= 246. 06 WSEL== 
NAT 01= 259. R',ATIDS LOB, CH, ROB= 0. 0308 0. 6120 0. 3572 WSEL= 

1. 52 
84. 

0.000 
0. 00 

0.03 
33. 

719.40 
130. 14 

723. CJO 
722.50 

250.00 
380. li4 

727. 83 RATIO= 0. CI000 
727.83 

3470 ENCROACHMENT STATIONS= 247.9 :387. 4 TYPE= 4 TARGlET= 0,, 051 
FIELD SECTION 6 MOVED UIS TO CONFLUENCE WITH WOODBECK DRAIN 

8270,00 5. 92 727. 86 0.00 727 .. 73 728.25 0. 40 
1480. 6. 952. 522. 5. 156. 240. 
0.62 1. 34 6. 10 2. 18 0.070 0.040 0.070 

0. 003524 705. 805. 705. 2 0 0 

*SECNO 9120.000 
2800 NAT 01= 287.05 WSEL= 730.30 ENC 01= 287.05 WSEL=1 

NAT <ill= 305. RATIOS LOB, Chi, ROB= 0. 051l3 0. 3968 0. 5519 WSEL= 

3. 02 0.01 725. 5,4 
91. 36. 725.04 

0.000 721.94 247.93 
0.00 13'?. 43 387.37 

730.40 RATIO= 0. 0000 
730. 40 

3470 ENCROACHMENT STATIONS= 59. 3 ~154. 2 TYPE= 4 TARGET= 0. 057 
FIELD SECTION 7 MOVED D/S 

9120.00 5.78 730. 40 0.00 730.30 
1270. 29. 533. 708. l.9. 
0.71 1. 52 4. 43 1. 73 0. 070 

0. 001946 850. 850. 850. 2 

*SECNO 9770.000 

730. 55 
120. 

0.040 
0 

0. 15 
409. 

0.070 
0 

2800 NAT 01= 218. 01 WSEL= 731. 90 ENC G1= 218. 01 WSEL= 
NAT Gil= 233. Rl~TIOS LOB, CH, ROB= 0. 045·5 0. 4377 0. 5169 WSEL,= 

2.23 
100. 

0.000 
0.00 

Cl.07 
39. 

7241. 62 
1941. 91 

727. 2:2 
728. 152 
59.31 

254. 2:2 

732.00 RATIO= 0.0000 
732.00 

3470 ENCROACHMENT STATIONS= 62.3 251. 5 TYPE= 4 TARGET= 0. 064 
9770.00 5.32 731.99 0. 00 731. 90 732.25 0.25 1. 64 0.05 729.27 

1270. 16. 595. 659. 9. 109. 329. 107. 42. 730. ~i7 
0.76 1. 66 5.48 2.00 0.070 0.040 0.070 0.000 726.67 62.30 

0.003422 650. 650. 650. 0 0 0 0.00 189. 15 251. 41:o 
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9 JAN 89 

SECNO 
Q 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

*SECNO 9970.000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

60. 0 160. 0 

9970.00 
1270. 
0.77 

0.003601 

VALLEY SECTION 
5.32 732.62 

F, FIELD SECTION 
0.00 732.53 

63. 609. 
4.37 5.62 
200. 200. 

CCHV= 0. 500 CEHV= 
*SECNO 10150.000 

1. 000 

3470 ENCROACHMENT STATIONS= 

10150.00 
1270. 

0. 7B 
0.004731 

FIELD SECTION 
5.B4 733.36 
173. 849. 
5.84 6.97 
180. 180. 

*SECNO 10219.000 

3470 ENCROACHMENT STATIONS= 
10219.00 6. 13 733.73 

1270. 0. 1270. 
0. 78 0.00 7.41 

0. 005991 69. 69. 

*SECNO 10220.000 

597. 15. 
4.53 0.030 
200. 2 

55.0 
7 MOVED 

0.00 
248. 
5.36 
180. 

225.0 
0.00 

0. 
0.00 

69. 

113.0 
U/S 

733.26 
30. 

0.030 
2 

257.0 
733.63 

0 . 
0.000 

2 

EG 
ACH 
XNCH 
IDC 

TYPE= 
7 
733.02 

108. 
0.040 

0 

TYPE= 

734.02 
122. 

0.040 
0 

TYPE= 
734. 58 

171. 
0.040 

0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

0.40 
132. 

0.030 
0 

0.70 
109. 

0.000 
0.00 

1 TARGET= 

0.66 
46. 

0.030 
0 

0. 74 
110 . 

0.000 
0.00 

1 TARGET= 
o. 85 0. 37 

0. 110. 
0.000 0.000 

0 0. 00 

3370 NORMAL BRIDGE,NRD= 11 MIN ELTRD= 738.30 MAX ELLC= 737. 50 

3470 ENCROACHMENT STATIONS= 

10220.00 
1270. 

0. 78 
0.003360 

D/S FACE OF 
6. 13 733.73 

0. 1270. 
0.00 7.40 

1. 1. 

225.0 257.0 
MAIN ST BRIDGE 

0.00 733.63 
0. 0. 

0.00 0.000 
1. 0 

TYPE= 

734. 58 
172. 

0.030 
0 

1 TARGET= 

0.85 
0. 

0.000 
0 

0.00 
110. 

0.000 
0.00 

•LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

100.000 

0.07 
42. 

727.30 
100.00 

58.000 

0.26 
43. 

727.52 
58.00 

32.000 
0. 19 

43. 
727.60 
32.00 

32.000 

0.00 
43. 

727.60 
32.00 

729.90 
731. 20 
60.00 

160.00 

730. 12 
731. 42 
55.00 

113. 00 

729.BO 
100000.00 

225.00 
257.00 

729.80 
100000.00 

225.00 
257.00 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

*SECNO 10250.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AR013 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

3370 NORMAL BRIDGE,NRD= 11 MIN ELTRD= 738.30 MAX ELLC= 737. 50 

3470 ENCROACHMENT STATIONS= 225.0 257. 0 TYPE= 
UIS FACE OF MAIN ST BRIDGE 

10250.00 6.31 733.91 
1270. 0. 1270. 
0.78 0. 00 7. 16 

0.003047 30. 30. 

*SECNO 10251.000 

3470 ENCROACHMENT STATIONS= 
10251.00 6.32 733. 92 

1270. 0. 1270. 
0.78 0.00 7. 16 

0. 005407 1. 1. 

*SECNO 10266.000 

3470 ENCROACHMENT STATIONS= 

10266.00 
1270. 
0.78 

0.001838 

FIELD SECTION 7 
6.96 734.61 
223. 610. 
3. 19 5. 11 

15. 15. 

*SECNO 10371.000 

3470 ENCROACHMENT STATIONS= 
10371.00 7.15 735.15 

1270. 869. 250. 
0.80 1.50 2.03 

0. 000279 105. 105. 

CCHV= 0.300 CEHV= 0. 500 

0.00 
0. 

0.00 
30. 

225.0 
0.00 

0. 
0.00 

1. 

253.0 
MOVED 
0.00 
437. 
5. 10 

15. 

125.0 
0.00 
151. 
2.06 
105. 

733.83 
0. 

0. 000 
2 

257.0 
733.83 

0. 
0.000 

0 

734. 71 
177. 

0.030 
0 

TYPE= 
734. 71 

177. 
0.040 

0 

315.0 TYPE= 
UIS AND STATIONING 

734. 55 734.97 
70. 119. 

0.040 0.040 
3 0 

310.0 TYPE= 
735. 11 735. 19 

57B. 123. 
0.040 0.040 

2 0 

1 TARGET= 

0.80 0. 10 
0. 110. 

0.000 0.000 
0 0.00 

1 TARGET= 
0.80 0.00 

0. 110. 
0.000 0.000 

0 0. 00 

1 TARGET= 
REVERSED 

0.36 0.04 
110. 

0.000 
0.00 

86. 
0.030 

0 

1 TARGET= 
0.04 0.06 

73. 112. 
0.030 0.000 

0 0.00 

OLOSS 
TWA 
ELHIN 
TDPWID 

32.000 

0.03 
43. 

727.60 
32.00 

32.000 
0.00 

43. 
727.60 
32.00 

62.000 

0.22 
43. 

727.65 
62.00 

185.000 
0. 16 

43. 
728.00 
185.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

729.80 
100000.00 

225.00 
257.00 

729.80 
100000.00 

225.00 
257.00 

731. 55 
728.45 

253.00 
315.00 

731. 90 
728.80 

125. 00 
310.00 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNO 10770,000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOl3R 

10770.00 
1270. 

0. 84 
0.000916 

FIELD SECTION 7 
5.84 735.28 

125.0 
MOVED 
0.00 
164. 
3. 13 
399. 

801. 305. 
2.09 3. 14 
330. 399. 

*SECNO 11170. 000 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 7 

11170. 00 4.97 735.82 
1270. 707. 384. 
0.87 2.79 4.83 

0.002819 400. 400. 

*SECNO 11515.000 

3470 ENCROACHMENT STATIONS= 

11515. 00 
1270. 
0.88 

0.006653 

FIELD SECTION 7 
5.02 737. 10 
462. 535. 
4.69 6.64 
345. 345. 

CCHV= 0. 500 CEHV= 
*SECNO 11713.000 

1. 000 

125.0 
MOVED 
0.00 
179. 
4.67 
400. 

213.0 
MOVED 
0.00 
272. 
5.63 
345. 

WSELK 
ALOl3 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

310.0 TYPE= 
U/S TO CONFLUENCE 
735.21 735.38 

383. 97. 
0.040 0.040 

2 0 

310. 0 TYPE= 
U/S 

735.69 736.04 
253. 80. 

0.040 0.040 
2 0 

325.0 TYPE= 
U/S AND STATIONING 
737.02 737.62 

99. 81. 
0.035 0.045 

3 0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

1 TARGET= 185. 000 
WITH UNNAMED TRIBUTARY, 

0. 10 0. 16 0.03 
52. 117. 45. 

0.030 0.000 729.44 
0 0.00 185.00 

1 TARGET= 

0.22 0. 59 
38. 121. 

0.030 0.000 
0 0.00 

1 TARGET= 
REVERSED 

0. 52 
48. 

0.035 
0 

1. 43 
123 . 

0.000 
0.00 

185.000 

0.06 
46. 

730.85 
185.00 

112.000 

0. 15 
47. 

732.08 
107. 57 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

733.34 
730.24 

125.00 
310.00 

734.75 
731. 65 

125.00 
310.00 

735.98 
732.88 

213.00 
320. 57 

2800 NAT Gl= 134. 15 WSEL= 738. 63 ENC Qi= 134. 15 WSEL= 738.73 RATIO= 0.0000 
738. 73 NAT Gl= 140. RATIOS LOB,CH,ROB= 0.0610 0.8928 0.0462 WSEL= 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 247. 1 283.2 TYPE= 4 TARGET= 0.043 
FIELD SECTION 9 MOVED JUST D/S OF STREAM FLOW GAGE WEIR 

11713. 00 5. 76 738.66 0.00 738.63 739. 78 1. 11 1. 57 0. 60 734.90 
1270. 50. 1192. 28. 9. 138. 6. 124. 48. 735. 50 
0.89 5. 64 8. 64 4.88 0.035 0.045 0.035 o. 000 732.90 247.08 

0.009562 198. 198. 198. 2 0 0 0.00 36. 09 283. 17 
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9 JAN 88 10:47:41 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 
Q GLOB QCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 11715. 000 
2800 NAT Ql= 137.67 WSEL= 739.09 ENC G1= 141. 62 WSEL= 
NAT Gi= 144. RATr•s LOB,CH,ROB= 0.0074 0.9835 0.0091 WSEL= 

739. 19 RATIO= -0.0297 
739. 19 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 ~H!l!~AL Uc~IH A5oUMcD 

3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 4 TARGET= 0. 017 
FIELD SECTION AT STREAM FLOW GAGE WEIR 

11715. 00 3. 72 739. 12 739. 12 739.09 741. 00 1. 89 
1270. 0. 1270. 0. 0. 115. 0. 
0.99 0.00 11. 01 0.00 0.000 0.030 0.000 

0.011404 2. 2. 2. 0 14 0 

*BECNO ii7i6.000 
2900 NAT Qt= 283.30 WSEL= 740.94 ENC Gt= 283. 30 WSEL= 
NAT Qt= 293. RATIOS LOB,CH,ROB= 0.0546 0.9970 0.0484 WSEL= 

3301 HV CHANGED MORE THAN HVINS 

0.02 0.77 735.40 
124. 49. 735. 40 

0. 000 735.40 250.00 
0.00 31. 00 281. 00 

740.94 RATIO= 0.0000 
740.94 

3470 ENCROACHMENT STATIONS= 245.9 285. 0 TYPE= 4 TARGET= 0.033 
11716. 00 6.78 740,88 0.00 740.84 741. 59 0. 71 

1270. 49. 1180. 41. 15. 170. 13. 
0.89 3. 19 6.96 3.07 0.035 0.030 0.035 

0. 002095 1. 1. 1. 6 0 0 

*SECNO 11717. 000 
2800 NAT Qi= 534.67 WSEL= 741. 52 ENC Gi= 534.67 WSEL= 
NAT G1= 562. RATIOS LOB,CH,ROB= 0.2395 0.6940 0.0665 WSEL= 

0.00 0.59 736. 10 
124. 48. 736. 70 

0. 000 734. 10 245.87 
0.00 39. 12 284.99 

741.62 RATIO= 0.0000 
741. 62 

3470 ENCROACHMENT STATIONS= 126.4 287.9 TYPE= 4 TARGET= 0. 048 
11717.00 8.33 741. 63 0.00 741. 52 741. 84 0.21 0.00 0.25 735.30 

i270. 297. 925. 59. 198. 217 . 29. 124. 48. 735.90 
0.89 1. 44 4. 25 2.03 0.035 0.030 0.035 0.000 733.30 126.42 

o. 000563 1. 1. 1. 3 0 0 0.00 161. 44 287.87 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNO 11718.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
!CONT 

2800 NAT Gi= 684.08 WSEL= 741.64 ENC G1= 684.08 WSEL= 

HL 
VOL 
WTN 
CORAR 

•LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

NAT G1= 717. RATIOS LOB,CH,ROB= 0.3102 0.6129 0.0768 WSEL= 
741.74 RATIO= 0.0000 

741. 74 

3470 ENCROACHMENT STATIONS= 109. 1 291. 1 TYPE= 4 TARGET= 0.045 
11718. 00 8.85 741. 75 0. 00 741. 64 741. 88 0. 13 0.00 0.04 734.90 

1270. 383. 811. 76. 294. 234. 41. 124. 48. 735. 50 
0.89 1. 30 3.47 1. 87 0.035 0.030 0.035 0.000 732.90 109.09 

0.000339 1. 1. 1. 2 0 0 0. 00 181. 99 291. 08 

*SECNO 11720. 000 
2800 NAT G1= 373. 96 WSEL= 741. 70 ENC G1= 373.96 WSEL= 
NAT Glc 394. RATIOS LOB,CH,ROB= 0. 5314 0.3405 0. 1280 WSEL= 

741.80 RATIO= 0.0000 
741. 80 

3370 NORMAL BRIDGE,NRD= 14 MIN ELTRD= 739.70 MAX ELLC= 740. 10 

3470 ENCROACHMENT STATIONS= 95.9 291. 6 TYPE= 4 TARGET= 0.051 

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 281. 10 290.00 
D/S FACE PROSPECT ROAD BRIDGE 

11720. 00 8.90 741. 80 0.00 741. 70 741. 90 0. 10 0.00 0.01 734.90 
1270. 675. 456. 138. 290. 181. 40. 124. 48. 735.50 
O.B9 2.33 2. 53 3.49 0.035 0.030 0.035 0.000 732.90 95.82 

0. 001157 2. 2. 2. 2 0 0 -82.83 195.76 291. 5B 

*SECNO 11750. 000 
2B00 NAT G1= 379.69 WSEL= 741. 74 ENC G1= 379.69 WSEL= 
NAT G1= 405. RATIOS LOB,CH,ROB= 0. 5359 0.3353 0. 1288 WSEL= 

741.84 RATIO= 0.0000 
741. 84 

3370 NORMAL BRIOGE,NRD= 14 MIN ELTRD= 739.70 MAX ELLC= 740. 10 

3470 ENCROACHMENT STATIONS= 98. 7 291. 2 TYPE= 4 TARGET= 0.062 

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 281. 10 290.00 
UIS FACE PROSPECT ROAD BRIDGE 

11750. 00 8.93 741. 83 0.00 741. 74 741. 93 0. 10 0.03 0.00 734.90 
1270. 678. 454. 138. 292. 182. 40 . 125. 48. 735. 50 
0.90 2.32 2. 50 3.48 0.035 0.030 0.035 0.000 732. 90 98. 71 

0. 001125 30. 30. 30. 0 0 0 -82.27 192.47 291. 18 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLDB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 11751. 000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

2800 NAT Gl= 475.59 WSEL= 741.73 ENC Gi= 475. 59 WSEL= 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMJN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

NAT Gi= 49b. RATIOS LOB,CH,ROB= 0.2B05 0.6011 0. 1184 WSEL= 
741.83 RATIO= 0.0000 

741. 83 

3470 ENCROACHMENT STATIONS= 106. 7 296.6 TYPE= 4 TARGET= 0.041 
11751.00 8.92 741. 82 0.00 741. 73 741. 95 0. 13 0.00 0.01 734.90 

1270. 345. 795. 130. 308. 236 . 51. 125. 4B. 735. 50 
0.90 1. 12 3.37 2.52 0.060 0.045 0.035 0.000 732.90 106.67 

0. 000711 1. 1. 1 . 1 0 0 0.00 189.92 296.59 

*SECNO 12549.000 
2800 NAT G1= 341. 12 WSEL= 742.48 ENC G1= 341. 12 WSEL=- 742. 58 RATIO= 0.0000 
NAT 01= 473. RATIOS LOB,CH,ROB= 0.0937 0.4125 0.4939 WSEL= 742. 5B 

3470 ENCROACHMENT STATIONS= 250.0 350.8 TYPE= 4 TARGET= 0.279 
FIELD SECTION 

12549.00 6.24 742. 57 
1270. 0. 714. 
0.96 0.00 3. 11 

0.001401 798. 798. 

CCHV= 0. 500 CEHV= 1.000 
*SECNO 12699.000 

11 MOVED D/8 
0.00 742.48 742. 75 0. 17 
556. 0. 230. 155 . 
3. 59 0.000 0.045 0.035 
798. 2 0 0 

2800 NAT 01= 213. 50 WSEL= 742.79 ENC 01= 221.09 WSEL= 
NAT 01= 221. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL= 

0.77 0.02 740.83 
134. 51. 738.B3 

0.000 736.33 250.00 
0.00 100.77 350.77 

742.89 RATIO= -0.0356 
742.89 

3470 ENCROACHMENT STATIONS= 240.0 305.0 TYPE= 4 TARGET= 0.000 
12699.00 5. 78 742.B8 0.00 742. 79 743.24 0.36 

1270. 0. 1270. 0. 0. 263. 0 . 
0.97 0.00 4. 82 0.00 0.000 0.045 0.000 

0.003325 150. 150. 150 . 2 0 0 

*SECNO 12700. 000 
2B00 NAT 01= 284. 71 WSEL= 742.B0 ENC Gl= 293.50 WSEL= 
NAT Gl= 293. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL= 

3370 NORMAL BRIDGE,NRD= 7 MIN ELTRD= 745.40 MAX ELLC= 743.30 

0.31 0. 19 743.30 
135. 51. 743.30 

0.000 737. 10 241. 04 
0.00 63.03 304.07 

742.90 RATIO= -0.0308 
742.90 
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9 JAN 88 

SECNO 
G 
TIME 
SL.OPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XL.CH 

3470 ENCROACHMENT STATIONS= 

CR!WS 
GROB 
VROB 
XL•BR 

WSELK 
ALOB 
XNL 
!TRIAL 

D/S FACE FULTON 
240.0 305.0 
ROAD (NORTH AVE 

12700.00 
1270. 
0.97 

0.001885 

5. 79 742.89 
0. 1270. 

0.00 5.65 
L 1. 

*SECNO 1~73~_oon 

0. 00 742.80 
0. 0 . 

0.00 0.000 
1. 0 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

TYPE= 4 TARGET= 
ROAD) BRIDGE, IN ARMADA 
743.3B 0.50 0.00 

225. 0. 135. 
0.030 0.000 0.000 

0 0 -38.65 

OLOSS 
TWA 
EL.MIN 
T• PWID 

0.000 

0. 13 
51. 

737. 10 
63.04 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

743.30 
743.30 

241. 04 
304.08 

2800 NAT Gl= 292.48 WSEL= 742.8B ENC G!= 301.32 WSEL= 
NAT 01= 301. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL= 

742.98 RATIO= -0.0302 
742.98 

3370 NORMAL BRIDGE,NRD= 7 MIN ELTRD= 745.40 MAX ELLC= 743.30 

3470 ENCROACHMENT STATIONS= 

12732.00 
1270. 
0.97 

0.001795 

U/S FACE FULTON 
5.87 742.97 

o. 1270 . 
0. 00 5. 56 

32. 32. 

*SECN• 12733.000 

240.0 305.0 
ROAD (NORTH AVE 
0.00 742.88 

0. 0. 
0.00 0.000 

32. 2 

TYPE= 4 TARGET= 
ROAD> BRIDGE, IN ARMADA 
743.45 0. 48 0.06 

228. 0. 135. 
0.030 0.000 0.000 

0 0 -40.23 

0.000 

0.01 
51. 

737. 10 
63.43 

743.30 
743. 30 

240.83 
304.26 

2800 NAT G1= 241.68 WSEL= 743. 15 ENC G1= 249. 45 WSEL= 
NAT Gl= 249. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL= 

743.25 RATIO= -0.0322 
743.25 

3470 ENCROACHMENT STATIONS= 
12733.00 6. 13 743.23 

1270. 0. 1270. 
0.97 0.00 4.45 

0. 002630 1. 1. 

*SECNO 12832.000 

240.0 
0.00 

0. 
0.00 

1. 

305.0 
743. 15 

0. 
0.000 

2 

TYPE= 
743. 54 

286. 
0.045 

0 

4 TARGET= 
0. 31 0. 00 

0. 135. 
0.000 0.000 

0 0. 00 

0.000 
0.09 

51. 
737. 10 

64.68 

743.30 
743.30 

240. 17 
304.85 

2800 NAT Gl= 128.26 WSEL= 743.62 ENC G1= 128.26 WSEL= 743. 72 RATIO= 0.0000 
743. 72 NAT G1= 145. RATIOS LOB,CH,ROB= 0.0114 0.6302 0.3584 WSEL= 

3470 ENCROACHMENT STATIONS= 
VALLEY SECTION 

12832.00 
1270. 
0.98 

0.010281 

4.69 743.69 
0. 907. 

0.00 6.2B 
99. 99. 

250.0 336.5 
G, FIELD SECTION 
0.00 743.62 
363. 0. 
5.41 0.000 

99. 2 

TYPE= 
11 
744.26 

144. 
0.045 

0 

4 TARGET= 

0. 57 
67. 

0.045 
0 

0.46 
135. 

0.000 
0.00 

0. 117 

0.26 
51. 

739.00 
B6. 51 

743. 50 
741. 50 

250.00 
336.51 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
QLOB 
VLDB 
)(LOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV= 0.500 CEHV= 1.000 
*SECNO 13049.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT Gl= 165.31 WSEL= 745.24 ENC G1= 171.39 WSEL= 
NAT G1= 369. RATIOS LOB,CH,ROB= 0. 13B7 0.4638 0.3974 WSEL= 

745.34 RATIO= -0.0368 
745.34 

3470 ENCROACHMENT STATIONS= 250.0 305. 0 TYPE= 4 TARGET= 0. 536 
13049.00 5.98 745.39 0.00 745.24 745.93 0.54 1. 66 0.01 743.91 

1270. 0. 1270. 0. 0. 215. 0 . 136. 51. 741. 91 
0.99 0.00 5.90 0.00 0.000 0. 045 0.000 0.000 739.41 250.00 

o. 005915 217. 217. 217. 3 0 0 0.00 55.00 305.00 

*SECNO 13099.000 

3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 31. 000 
13099.00 6.23 745. 73 0. 00 745.60 746.65 0.92 0.34 0.38 741. 30 

1270. 0. 1270. 0. 0 . 165. 0. 137. 51. 100000.00 
0.99 0.00 7. 70 0.00 0.000 0.045 0.000 0.000 739. 50 250.00 

0. 007965 50. 50. 50. 2 0 0 0.00 31. 00 281. 00 

*BECNO 13100.000 

3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 746.90 MAX ELLC= 747.40 

3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 31. 000 
D/S FACE BURK ROAD BRIDGE 

13100.00 6.24 745.74 0.00 745.60 746.66 0.92 0.01 0.00 741. 30 
1270. 0. 1270. 0. 0. 165. 0. 137. 51. 100000.00 
0.99 0.00 7.70 0.00 0.000 0.030 0.000 0.000 739.50 250.00 

0.003538 1. 1. 1. 0 0 0 -o. 16 31. 00 281. 00 

*SECNO 13138. 000 

3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 746.90 MAX ELLC= 747.40 

3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 31. 000 
U/S FACE BURK ROAD BRIDGE 

13138.00 6. 48 745.98 0.00 745.88 746.82 0.84 0. 13 0.04 741.30 
1270. 0. 1270. 0. o. 172. 0. 1:37. 52. 100000.00 
0.99 0.00 7.36 0.00 0.000 0.030 0.000 0.000 739.50 250.00 

0.003102 38. 38. 38. 2 0 0 -o. 18 31. 00 281. 00 
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9 JAN 88 10:47:41 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR lTRIAL roe !CONT CORAR TOPWID ENDST 

*SECNO 13139.000 

3470 ENCROACHMENT STATIONS= 250.0 291. 0 TYPE= 1 TARGET= 31. 000 
13139,00 6. 49 745.99 0. 00 745.89 746.83 0.84 0.00 0.00 741. 30 

1270. o. 1270. 0. 0. 173. 0 . 137. 52. 100000.00 
0.99 0. 00 7.35 0.00 0.000 0.045. 0.000 0, 000 739. 50 250.00 

0.006943 1. 1. 1. 0 0 0 0.00 31. 00 281. 00 

*SECNO 13150.000 
2800 NAT G1= 249. 74 WSEL= 746.76 ENC G1= 280. 13 WSEL= 746.86 RATIO= -0. 1217 

746.86 NAT Gi= 718. RATIOS LOB,CH,ROB= 0.2066 0.3904 0.4030 WSEL= 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 250.0 305.0 TYPE= 4 TARGET= 0.610 
FIELD SECTION 11 MOVED UIS 

13150.00 7.22 746.82 0. 00 746. 76 747. 14 0.31 
1270. 0. 1270. 0. 0. 284. 0 . 
0.99 0. 00 4. 49 0.00 0.000 0. 045 0.000 

0.002489 11. 11. 11. 3 0 0 

*SECNO 13400.000 
2800 NAT G1= 833. 70 WSEL= 747.34 ENC Gl= 833.70 WSEL= 
NAT G1= 933. RATIOS LOB,CH,ROB= 0.2381 0.3575 0.4045 WSEL= 

0.04 0.26 744. 10 
137. 52. 742. 10 

0.000 739.60 250.00 
0.00 55.00 305.00 

747.44 RATIO= 0.0000 
747.44 

3470 ENCROACHMENT STATIONS= 174.2 400.5 
UIS 
747.34 

237. 
0.045 

TYPE= 

747.42 
315. 

0.045 
0 

4 TARGET= 0. 107 

13400.00 
1270 . 
1.04 

0.000241 

FIELD SECTION 
7.79 747.39 
260. 511. 
1. 09 1. 62 
250. 250. 

CCHV= 0.500 CEHV= 1.000 
*SECNO 13779.000 

11 MOVED 
o. 00 
500. 
1. 22 
250. 2 

0.03 
410. 

0.050 
0 

2800 NAT G1= 343.93 WSEL= 747. 51 ENC G1= 350.82 WSEL= 
NAT Gl= 1157. RATIOS LOB,CH,ROB= 0. 1939 0.3033 0. 5028 WSEL= 

0. 14 
140. 

0.000 
0. 00 

0. 14 
52. 

739.60 
226.28 

744. 10 
742. 10 

174.21 
400.48 

747.61 RATIO= -0.0200 
747. 61 

3470 ENCROACHMENT STATIONS= 250.0 305.0 TYPE= 4 TARGET= 0.697 
FIELD SECTION 11 MOVED U/S 

I • 
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9 JAN 88 10:47:41 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
G GLOB GCH GROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR 

13779.00 7.98 747. 58 0.00 747. 51 747.81 0.24 0. 19 
1270. 0. 1270. 0. 0. 325. 0. 146. 

1. 07 0. 00 3.90 0.00 0. 000 0.045 0.000 0.000 
0. 001629 379. 379. 379. 2 0 0 0.00 

*SECNO 13830.000 

3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE"" 1 TARGET= 
D/S FACE ARMADA CENTER ROAD BRIDGE 

13830.00 8. 10 747. 70 0. 00 747.62 748.24 0. 54 0. 12 
1270. 0. 1270. 0. 0. 215. 0. 146. 

1. 07 0. 00 5. 91 0.00 0.000 0.045 0.000 0.000 
0. 003756 51. 51. 51. 2 0 0 0.00 

SPECIAL BRIDGE 

5070,VARIABLE ELCHU OR ELCHO ON CARD SB NOT SPECIFIED 
SB XK XKOR COFQ ROLEN BWC BWP BAREA 

0.00 2.30 3.00 0.00 31. 00 0.00 195.00 

*SECNO 13860.000 
PRESSURE FLOW 

EGPRS EGLWC H3 GWEIR GPR BAREA TRAPEZOID 
AREA 

749.21 748.24 0.00 0. 1270. 195 . 236. 

3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 
U/S FACE ARMADA CENTER ROAD BRIDGE 
CITY OF ARMADA, U/S CORPORATE LIMIT ON E. B. COON CR. 

13860.00 9. 21 748.81 0.00 748.73 749.21 0.40 0.97 
1270. o. 1270. 0. 0. 250. 0 . 147. 

1. 07 0. 00 5.09 0.00 0.000 0.045 0.000 0.000 
0.002444 30. 30. 30. 2 0 0 0.00 

*SECNO 13910.000 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.21 
54 . 

739.60 
55.00 

31. 000 

0.30 
54. 

739.60 
31. 00 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

744. 10 
742. 10 

250.00 
305.00 

743.20 
100000.00 

250.00 
281. 00 

ELCHU 
739.60 

ELLC ELTRD 

747.20 750.30 

31. 000 

0.00 743.20 
54. 100000.00 

739.60 250.00 
31. 00 281. 00 

2800 NAT G1= 433. 53 WSEL= 749.23 ENC 01= 433. 53 WSEL= 
NAT G1= 1243. RATIOS LOB,CH,ROB= 0. 7051 0. 1701 0. 1248 WSEL= 

749.33 RATIO= 0.0000 
749.33 

ELCHO 
739. 60 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

13910.00 9.31 749. 31 
1270. 681. 589. 

1. 08 2. 13 3. 36 
0. 001020 50. 50. 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 14160.000 

CRIWS 
GROB 
VROB 
XLOBR 

205. 1 
14 MOVED 

0.00 
0. 

0.00 
50. 

WSELK 
ALOB 
XNL 
ITRIAL 

323.0 
D/S 
749.23 

320. 
0.050 

2 

EG 
ACH 
XNCH 
IDC 

TYPE= 

749.43 
175. 

0.045 
0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

4 TARGET= 

0. 12 0.08 
0. 147. 

0.000 0.000 
0 0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.651 

0. 14 
54. 

740.00 
117.86 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

744.80 
743.70 

205. 14 
323.00 

2800 NAT G1= 718.69 WSEL= 749.47 ENC G1= 718. 69 WSEL= 749. 57 RATIO= 0.0000 
749. 57 NAT G1= 752. RATIOS LOB,CH,ROB= 0.6821 0.2083 0. 1096 WSEL= 

3470 ENCROACHMENT STATIONS= 67. 8 351. 5 TYPE= 
14 
749.59 

146. 
0.045 

0 

4 TARGET= 0.045 

14160.00 
1270. 

1. 13 
0. 000311 

VALLEY SECTION 
8.06 749. 56 
875. 275. 
1. 20 1. BB 
250. 250. 

*SECNO 14910.000 

H, FIELD SECTION 
0.00 749.47 
119. 730. 
1. 19 0. 050 
250. 2 

0.03 
100. 

0.050 
0 

2800 NAT Qi= 393. 75 WSEL= 749.84 ENC G1= 393. 75 WSEL= 
NAT Qi= 417. RATIOS LOB,CH,ROB= 0.6383 0.2687 0.0930 WSEL= 

3265 DIVIDED FLOW 

0. 13 
151. 

0.000 
0.00 

0.03 
55. 

741. 50 
283.69 

746.30 
745. 20 
67.82 

351. 51 

749.94 RATIO= 0.0000 
749.94 

3470 ENCROACHMENT STATIONS= 71. 8 343.9 TYPE= 4 TARGET= 0.057 
14910. 00 6.90 749.93 0.00 749.84 750.00 0.08 

1270. 819. 363. 88. 463. 120. 52. 
1. 23 1. 77 3.03 1. 68 0.050 0.045 0.050 

0.001057 750. 750. 750. 2 0 0 

*SECNO 15660.000 
2800 NAT 01= 283.48 WSEL= 750.87 ENC G1= 283.48 WSEL= 
NAT G1= 304. RATIOS LOB,CH,ROB= 0.6066 0.3105 0.0829 WSEL= 

3265 DIVIDED FLOW 

0.39 0.02 747.83 
165. 59. 746. 73 

0.000 743.03 71. 82 
0.00 238.95 343.87 

750.97 RATIO= 0.0000 
750.97 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

15660.00 6.40 750.97 
1270. 780. 424. 

1. 30 2. 15 3.91 
0. 002014 750. 750. 

*SECNO 17150.000 

CRIWS 
GROB 
VROB 
XLOBR 

74. 7 
14 MOVED 

0.00 
66. 

2.05 
750. 

WSELK 
ALOB 
XNL 
ITRIAL 

338.3 
U/S 
750.87 

362. 
0.050 

1 

EG 
ACH 
XNCH 
JDC 

TYPE= 

751. 09 
108. 

0.045 
0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

4 TARGET"' 

0. 13 1. 07 
32. 175. 

0.050 0.000 
0 0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.069 

0.03 
63. 

744. 57 
221. 66 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

749.37 
748.27 
74. 74 

338.29 

2800 NAT Gi= 235.30 WSEL= 754. 53 ENC G1= 235.30 WSEL= 754.63 RATIO= 0.0000 
754.63 NAT Gl= 249. RATIOS LOB,CH,ROB= 0.2423 0. 7577 0.0000 WSEL= 

3470 ENCROACHMENT STATIONS= 169.4 294. 0 TYPE= 4 TARGET= 0.056 
FIELD SECTION 15 MOVED D/S 

17150.00 7.00 754.63 0. 00 754. 53 754. 95 0.33 
1270. 250. 1020. 0. 111. 204. 0. 

1. 40 2. 25 4.99 0. 00 0.045 0.045 0.000 
0.002912 1690. 1490. 1290. 2 0 0 

*SECNO 18650.000 
2800 NAT Q1= 303.61 WSEL= 758.02 ENC G1= 303.61 WSEL= 
NAT G1= 321. RATIOS LOB,CH,ROB= 0.3347 0.6653 0.0000 WSEL= 

3.76 0. 10 752.23 
190. 70. 756.23 

0.000 747.63 169.43 
0.00 121. 37 290.80 

758. 12 RATIO= 0.0000 
758. 12 

3470 ENCROACHMENT STATIONS= 136.6 294. 0 TYPE= 
15 
758.32 

222. 
0.045 

0 

4 TARGET= 0.054 

18650.00 
1270. 

1. 52 
0.001742 

VALLEY SECTION 
7.42 758. 12 
378. 892. 
1. 98 4. 02 

1500. 1500. 

*SECNO 18950.000 

I, FIELD SECTION 
0.00 758.02 

0. 191. 
0.00 0.045 

1500. 2 

0. 19 
0. 

0.000 
0 

2800 NAT G1= 289.92 WSEL= 758. 56 ENC Gl= 289.92 WSEL= 
NAT Gl= 308. RATIOS LOB,CH,ROB= 0.3202 0.6798 0.0000 WSEL= 

3.32 
202. 

0.000 
0.00 

0.04 
75. 

750.70 
155.02 

755.30 
759.30 

136.62 
291. 65 

758.66 RATIO= 0.0000 
758.66 

3470 ENCROACHMENT STATIONS= 144. 7 294.0 TYPE= 4 TARGET= 0.058 
FIELD SECTION 15 MOVED U/S TO STUDY LIMIT 

18950.00 7.35 758. 66 0.00 758. 56 758.87 0.21 0. 55 0.01 755.91 
1270. 353. 917. 0. 173. 219. 0. 205. 76. 759.91 

1. 55 2.04 4. 19 0.00 0.045 0.045 0.000 0.000 751.31 144.69 
0.001919 300. 300. 300. 2 0 0 0.00 146.81 291. 50 
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• • 9 .JAN BB 10:47:41 PAGE 49 

• I • 
• THIS RUN EXECUTED 9 JAN BB 10:48:00 I • ************************************************** 

• HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 • MODIFICATION - 50,51,52, 53,54,55,56 

• I 
************************************************** • 
NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST • • 

100 YEAR DISCHARGE, EXI • • SUMMARY PRINTOUT TABLE 110 

• • SECNO CWSEL DIFKWS EG TOPWID QLOB GCH GROB PERENC STENCL STCHL STCHR STENCR 

• 0.000 697. 11 0.00 697.64 87.00 242.04 849.60 388.36 87.00 223.00 258.00 275.00 310.00 • 0. 000 697. 21 0. 10 697. 71 87.00 248.31 839.66 392.03 87.00 223.00 258.00 275.00 310.00 

• 1. 100 697. 54 0.00 697.95 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 • 1. 100 697. 59 0.05 697.99 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 

• 1. 200 697. 54 0.00 697.95 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 • 1. 200 697. 59 0.05 698.00 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 

• 13.000 697. 57 0.00 697.98 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 • 13.000 697. 62 0.05 698.02 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 

• I 14.000 697. 57 0.00 697. 98 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 I • 14. 000 697.62 0.05 698.02 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 

• 64.000 697. 99 0.00 698. 16 137.00 391. 81 616.75 471. 45 137.00 193.00 258.00 275.00 330.00 • 64.000 698. 01 0.03 698.20 127.67 377.89 632.48 469.63 0. 11 199.20 258.00 275.00 326.87 

• 400. 000 698. 50 0.00 698. 59 299.85 844.23 417.77 218.00 0.00 o.oo 300.00 325.00 0.00 • 400.000 698. 55 0.05 698.65 240. 51 853.64 437.78 188. 57 0.06 135.91 300.00 325.00 376.42 

• 1900.000 701. 98 0.00 702.44 265. 76 731. 06 636.09 112. 85 0.00 0.00 300.00 325.00 0.00 • 1900. 000 702. 12 0. 14 702.60 197. 51 753.09 659.71 67. 19 0.09 160.25 300.00 325.00 357. 76 

• 4064.000 709. 05 0.00 709. 16 321. 45 486.74 518.96 474.30 0.00 o.oo 250.00 278.00 0.00 • 4064.000 709. 13 0.08 709.25 261. 69 476. 55 538.72 464. 73 0.06 133.97 250.00 278.00 395.67 

• ' 4964.000 711. 23 0.00 711. 51 311. 87 432.98 640. 70 406.32 0.00 o.oo 250.00 278.00 0.00 • 4964.000 711. 33 0. 10 711. 63 217.39 418.33 669.20 392.47 0.07 147.61 250.00 278.00 365.00 

• 5364.000 713.45 0.00 714. 12 132.42 362.80 850.22 266.98 169.00 185.00 258.00 281. 00 354.00 • 5364. 000 713. 50 0.05 714. 14 132. 59 368.04 843.23 268.73 140.00 185.00 258.00 281. 00 325.00 

• • 
• I • 
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9 JAN BB 10:47:41 PAGE 50 

• I • I 
SECNO CWSEL DIFKWS EG TOPWID GLOB GCH GROB PERENC STENCL STCHL STCHR STENCR 

• I 5564.000 714. 70 0.00 715.41 69.00 286. 79 944.05 249. 16 69.00 235. 00 258.00 2B1. 00 304.00 • 5564.000 714.71 0.01 715.42 69.00 287.02 943.46 249.52 69.00 235.00 258.00 281. 00 304. 00 

• 5639. 000 715. 19 0.00 716.32 32,00 0.00 1480.00 0.00 32.00 250.00 250.00 282.00 282.00 • 5639.000 715.20 0.01 716.33 32.00 0.00 1480.00 0.00 32.00 250.00 250.00 282.00 282.00 

• 5640. 000 715.20 0.00 716.33 32.00 0.00 1480.00 0.00 32.00 250.00 250.00 282.00 282.00 • 5640.000 715.21 0.01 716.33 32.00 0.00 1480.00 0.00 32.00 250.00 250.00 282.00 282.00 

• I 5664.000 715.44 0.00 716.48 32.00 0.00 1480.00 0.00 32.00 250.00 250.00 282.00 282.00 • 5664. 000 715.45 0.01 716.48 32.00 0.00 1480.00 0.00 32.00 250.00 250.00 282.00 282.00 

• 5665.000 715.45 0.00 716.48 32.00 0.00 1480.00 0.00 32.00 250.00 250.00 282.00 282.00 • 5665. 000 715.46 0.01 716.49 32.00 0.00 1480.00 0.00 32.00 250.00 250.00 282.00 282.00 

• * 5739. 000 717.51 0.00 718.30 131. 91 417. 14 748.66 314.20 180.00 175.00 25B.00 2B1. 00 355.00 • * 5739. 000 717. 51 0.00 718.30 132.00 417. 52 748. 10 314.38 180.00 175.00 258.00 281. 00 355.00 

• 5759. 000 718. 18 0.00 71B.62 161. 26 539.02 631.66 309.32 220.00 155.00 258.00 2B1.00 375.00 • 5759. 000 718. 18 0.00 718.62 161. 25 538.28 632.48 309.24 220.00 155.00 258.00 281. 00 375.00 

• I • 5839.000 718.85 0.00 718.89 328. 12 589. 14 307.41 583.45 0.00 0.00 250.00 278.00 0.00 
5839.000 718.84 -0.01 718.90 235.00 550. 16 355.09 574.74 235.00 150.00 250.00 278.00 385.00 

• 6364.000 719. 10 0.00 719. 18 317.86 560. 78 379.33 539.89 0.00 o.oo 250.00 278.00 0.00 • 6364.000 719. 16 0.06 719.27 225.00 532. 69 417.45 529.86 225.00 150.00 250.00 278.00 375.00 

• 6735.000 719. 73 0.00 720.05 210.00 446.44 569.02 464.54 210.00 159.00 250.00 278.00 369.00 • 6735.000 719.86 0. 13 720. 17 190.00 472.81 576. 14 431.06 190.00 165.00 250.00 278.00 355.00 

• 6950. 000 721. 01 0.00 721.62 101. 00 383.90 786.69 309.41 101. 00 214.00 250.00 270.00 315.00 • 6950.000 721. 09 0.08 721. 76 90. 55 352. 10 930.08 297.82 0.47 219. 16 250.00 278.00 309. 71 

• 7049.000 721. 96 0.00 722,98 50.00 0.00 1480.00 0.00 63.00 250.00 250. 00 313.00 313.00 • 7049.000 722.04 0.08 723.02 50.00 0.00 1480.00 0.00 63.00 250.00 250.00 313.00 313.00 

• 7050.000 721. 99 0.00 723.00 50.00 0.00 1480.00 0.00 63.00 250.00 250.00 313.00 313.00 • 7050.000 722.06 0.07 723.03 50.00 0.00 1480.00 0.00 63.00 250.00 250.00 313.00 313.00 

• 7065.000 722.37 0.00 723. 19 50.00 0.00 1480.00 0.00 63.00 250.00 250.00 313.00 313.00 I • 7065.000 722.40 0.04 723.21 50.00 0.00 1480.00 0.00 63.00 250.00 250.00 313.00 313.00 

• 7066.000 722.38 0.00 723.20 50.00 0.00 1480.00 0.00 63.00 250.00 250.00 313.00 313.00 • 7066.000 722.41 0.03 723.22 50.00 0.00 1480.00 0.00 63.00 250.00 250.00 313.00 313.00 

• 7116.000 723.24 0.00 723.68 111. 75 79. 19 940.86 459.95 149.00 192.00 250.00 283.00 341. 00 ' • 7116.000 723. 16 -0.07 723.68 96.00 30.07 984.40 465.53 96.00 245.00 250.00 283.00 341.00 

• 7465.000 724.68 0.00 725.08 174.09 38. 79 827.81 613.40 0.00 o.oo 250.00 283.00 0.00 • 7465.000 724.80 0. 12 725.22 130. 14 0.00 849. 70 630.30 0.07 250.00 250.00 283.00 380. 14 

• • 
• I • 
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• • 9 JAN 88 10:47:41 PAGE 51 

• • SECNO CWSEL !HFI\WS EG TOPWID GLOB GCH GROB PERENC STENCL STCHL STCHR STENCR 

• i 
8270.000 727. 73 0.00 728. 11 181.92 42.93 921. 55 515.53 0.00 0.00 250.00 283.00 0.00 • 8270. 000 727. 86 0. 12 728.25 139.43 6. 18 952.01 521. 81 0. 05 247.93 250.00 283.00 387.37 

• 9120.000 730.30 0.00 730.45 231. 57 63.64 514.60 691. 76 0.00 o.oo 66.00 92.00 0. 00 • 9120.000 730.40 0. 10 730. 55 194.91 28. 89 533. 18 707.93 0.06 59.31 66.00 92.00 254.22 

• 9770.000 731. 90 0.00 732. 13 226.96 55. 76 570.01 644.23 0. 00 o.oo 66.00 92.00 0.00 ' • 9770.000 731. 99 0.09 732.25 189. 15 15.62 595.40 658.98 0.06 62.30 66.00 92.00 251.46 

• 9970.000 732. 53 0.00 732.90 114.86 133.65 586. 45 549.90 160.00 0.00 66.00 92.00 160.00 • 9970.000 732.62 0.09 733.02 100.00 63.49 609. 42 597.09 100.00 60.00 66.00 92.00 160.00 

• 10150.000 733.26 0.00 733. 87 68.57 238. 70 805.63 225.66 87.00 26.00 66.00 92.00 113.00 • 10150.000 733.36 o. 11 734.02 58.00 172. 79 849. 41 247.80 58.00 55. 00 66.00 92.00 113. 00 

• 10219.000 733.63 0.00 734. 51 32.00 0.00 1270.00 0.00 32. 00 225.00 225.00 257.00 257.00 • 10219.000 733. 73 0. 10 734. 58 32.00 0.00 1270.00 0.00 32.00 225.00 225.00 257.00 257.00 

• 10220.000 733.63 0.00 734.52 32.00 0.00 1270.00 0.00 32.00 225.00 225.00 257.00 257.00 • 10220.000 733. 73 0. 10 734. 58 32.00 0.00 1270.00 0.00 32.00 225.00 225.00 257.00 257.00 

• l 10250.000 733.83 0. 00 734.65 32.00 0.00 1270. 00 0.00 32.00 225.00 225.00 257.00 257.00 I • 10250.000 733.91 0.08 734.71 32.00 0.00 1270.00 0.00 32.00 225.00 225.00 257.00 257.00 

• 10251. 000 733.83 0.00 734.65 32.00 0.00 1270.00 0.00 32.00 225.00 225.00 257.00 257.00 • 10251. 000 733.92 0.08 734.71 32.00 0.00 1270.00 0.00 32.00 225.00 225.00 257.00 257.00 

• 10266.000 734. 55 0.00 734.92 62.00 221. 04 612.49 436.47 62.00 253.00 274.00 294.00 315.00 • 10266.000 734.61 0. 06 734.97 62.00 222. 77 609.98 437.25 62.00 253.00 274.00 294.00 315.00 

• 10371. 000 735. 11 0.00 735. 14 246.43 871. 20 212. 18 186.62 0.00 0. 00 274.00 294.00 0.00 • 10371. 000 735. 15 0.04 735. 19 185.00 869. 11 250.22 150.67 185.00 125. 00 274.00 294.00 310.00 

• 10770.000 735.21 0.00 735.29 232.60 813.04 272.92 184.04 0.00 o.oo 274.00 294.00 0.00 • 10770.000 735.28 0.07 735.38 185.00 801. 00 305. 19 163.81 185.00 125.00 274.00 294.00 310.00 

• ' 11170.000 735.69 0.00 735.89 222.95 719.73 369. 19 181. 08 0.00 o.oo 274.00 294.00 0.00 • 11170.000 735.82 0. 13 736.04 185.00 706.90 384.36 178. 74 185.00 125.00 274.00 294. 00 310.00 

• 11515.000 737.02 0.00 737.58 107.47 451. 80 547.74 270.47 123.00 213.00 274.00 294.00 336.00 • 11515.000 737. 10 0.07 737.62 107.57 462.29 535.26 272.44 112.00 213.00 274.00 294.00 325.00 

• ' 11713.000 738.63 0.00 739.64 45.21 75.09 1138. 79 56. 11 0.00 o.oo 250.00 281. 00 0.00 • 11713.000 738.66 0.03 739. 78 36.09 49. 52 1192. 11 28.37 0.04 247.08 250.00 281. 00 283. 17 

• * 11715.000 739.09 0.00 740.92 34.37 9. 15 1249. 54 11.31 0.00 o.oo 250.00 281. 00 0.00 • * 11715.000 739. 12 0.03 741. 00 31. 00 0.00 1270.00 0.00 0.02 250.00 250.00 281. 00 281. 00 

• I 11716. 000 740.84 0.00 741. 50 50. 18 67. 76 1143.27 58.97 0.00 0.00 250.00 281. 00 0.00 • ' 11716.000 740.88 0.04 741. 59 39. 12 48.82 1180.37 40.81 0.0:3 245.87 250.00 281.00 284.99 

• • 
• • 
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• 11717.000 741. 52 0.00 741. 73 239.66 284. 55 902.69 82.76 0.00 o.oo 250.00 281. 00 0.00 • 11717.000 741. 63 0. 10 741. 84 161.44 286.50 924. 57 58.93 0.05 126.42 250.00 281. 00 287.87 

• 11718- 000 741. 64 0.00 741.77 297.50 377. 78 797.63 94.60 0.00 o.oo 250.00 281. 00 0.00 • 11718.000 741. 75 0. 11 741. 88 181. 99 382. 73 810.99 76.29 0.05 109.08 250.00 281.00 291. 08 

• * 11720.000 741. 70 0.00 741. 79 302.32 648.91 463.20 157.89 0.00 o.oo 250.00 281. 00 0.00 • * 11720. 000 741.80 0. 10 741. 90 195.76 675.07 456.47 138.47 0.05 95.82 250.00 281. 00 291. SB 

• * 11750.000 741. 74 0.00 741. 83 304.74 657. 16 453.51 159.33 0.00 0.00 250.00 281. 00 0.00 • ... 11750.000 741.83 0.09 741. 93 192.47 678.47 453.61 137.93 0.06 98.71 250.00 281. 00 291. 18 

• 11751. 000 741. 73 0.00 741. 84 304.84 343. 59 780.41 146.00 0.00 0.00 250.00 281. 00 0.00 • 11751.000 741. 82 0. 10 741. 95 189.92 344. 74 795.38 129.88 0.04 106.67 250.00 281. 00 296. 59 

• 12549.000 742.48 0.00 742.63 137.00 87.35 698.02 484.63 137.00 209.00 250.00 305.00 346.00 • 12549. 000 742. 57 0.09 742. 75 100. 77 0.00 714. 15 555.85 0.28 250.00 250.00 305.00 350. 77 

• 12699.000 742.79 0.00 743. 17 62.61 0.00 1270.00 0.00 0.00 o.oo 240.00 305.00 0.00 • 12699.000 742.88 0.09 743.24 63.03 0.00 1270.00 0.00 0. 00 240.00 240.00 305.00 305.00 

• 12700.000 742.80 0.00 743.31 62.62 0.00 1270.00 0.00 0.00 0.00 240.00 305.00 0.00 • 12700.000 742.89 0. 09 743.38 63.04 0.00 1270.00 0.00 0.00 240.00 240.00 305.00 305.00 

• I 12732.000 742.88 0.00 743.38 63.04 0.00 1270.00 0.00 0.00 0.00 240.00 305.00 0.00 • 12732.000 742.97 0.08 743.45 63.43 0.00 1270.00 0.00 0.00 240.00 240.00 305.00 305.00 

• 12733.000 743. 15 0.00 743.47 64.33 0.00 1270.00 0.00 0.00 0.00 240.00 305.00 0.00 • 12733.000 743.23 0.07 743. 54 64.68 0.00 1270.00 0.00 0.00 240.00 240.00 305.00 305.00 

• 12832.000 743.62 0.00 744. 11 150.81 7.25 850.33 412.42 165.00 195.00 250.00 305.00 360. 00· • 12832.000 743.69 0.07 744.26 86. 51 0.00 906.81 363. 19 0. 12 250.00 250.00 305.00 336. 51 

• 13049.000 745.24 0.00 745. 81 57.00 3.00 1259.91 7.09 57.00 249.00 250.00 305.00 306.00 • 13049.000 745.39 0. 15 745.93 55.00 0.00 1270.00 0.00 0. 54 250.00 250.00 305.00 305.00 

• 13099.000 745.60 0.00 746. 57 31. 00 0.00 1270.00 0.00 31.00 250.00 250.00 281. 00 281. 00 • 13099.000 745.73 0. 13 746.65 31. 00 0.00 1270.00 0.00 31. 00 250.00 250.00 281. 00 281. 00 

• I 13100.000 745.60 0.00 746. 57 31. 00 0.00 1270.00 0.00 31. 00 250.00 250.00 281.00 281. 00 • 13100.000 745. 74 0. 13 746.66 31. 00 0.00 1270.00 0.00 31. 00 250.00 250.00 281. 00 281. 00 

• 13138. 000 745.88 0.00 746. 75 31. 00 0.00 1270.00 0.00 31. 00 250.00 250.00 281.00 281. 00 • 13138. 000 745.98 0. 10 746.82 31. 00 0.00 1270.00 0.00 31. 00 250.00 250.00 281. 00 281.00 

• 13139.000 745. 89 0.00 746. 76 31. 00 0.00 1270.00 0.00 31.00 250.00 250.00 281.00 281.00 • 13139.000 745.99 o. 10 746.83 31. 00 0.00 1270.00 0.00 31.00 250.00 250.00 281. 00 281. 00 

• 13150.000 746. 76 0.00 747.08 55.00 0.00 1270.00 0.00 55.00 250.00 250.00 305.00 305.00 • 13150.000 746. 82 0.06 747. 14 55.00 0.00 1270.00 0.00 0.61 250.00 250.00 305.00 305.00 

• • 
• ' • 
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• 13400.000 747, 34 0.00 747. 36 250.00 284,90 493. 16 491. 94 250.00 155.00 250.00 305.00 405.00 I • 13400.000 747. 39 0.05 747.42 226.28 259.64 510. 78 499.58 0. 11 174.21 250.00 305.00 400.49 

• 13779.000 747. 51 0.00 747.75 57.00 3. 16 1259.27 7, 57 57.00 249.00 250.00 305.00 306.00 • 1'37-79. 000 747. 58 0.06 747.81 55.00 0.00 1270.00 0.00 0. 70 250.00 250.00 305.00 305.00 

• 13830.000 747.62 0.00 748. 18 31. 00 0.00 1270.00 0.00 31. 00 250.00 250.00 281.00 281. 00 I • 13830.000 747 .. 70 0.08 748.24 31. 00 0.00 1270.00 0.00 31. 00 250.00 250.00 281. 00 281.00 

• 13860.000 748:73 0.00 749. 14 31. 00 0.00 1270.00 0.00 31.00 250.00 250.00 281. 00 281. 00 • 13860.000 748.81 0.08 749.21 31. 00 0.00 1270.00 0.00 31. 00 250.00 250.00 281. 00 281. 00 

• 13910.000 749.23 0.00 749.35 139.00 232.44 606.33 431. 23 139,00 242.00 300.00 323.00 381. 00 • 13910.000 749.31 0.08 749.43 117.86 681. 06 588.94 0.00 0.65 205. i4 300.00 323.00 323.00 

• 14160.000 749.47 0.00 749,50 324. 11 862.74 269. 70 13.7. 56 0.00 0.00 300.00 323.00 0.00 • 14160. 000 749. 56 0.08 749. 59 283. 69 875.36 275. 16 1'19. 48 0.04 67.82 300.00 323.00 351. 51 

• 14910.000 749. 84 0.00 749.91 271. 49 803.92 350.22 115.87 0.00 0.00 300.00 323.00 0.00 • 14910. 000 749,93 0.08 750.00 238.95 819.46 362. 74 87.BO 0.06 71. 82 300.00 323.00 343.87 

• I 15660. 000 750.87 0.00 750.99 256.08 759.92 407.90 102. 18 0.00 0.00 300.00 323.00 0.00 I • 15660.000 750.97 0.09 751. 09 221. 66 779.99 423.63 66.38 0.07 74. 74 300.00 323.00 338.29 

• 17150.000 754. 53 0. 00 754.83 221. 12 280. 78 989.22 0.00 0.00 0.00 250.00 294.00 0.00 • 17150.000 754. 63 0. 10 754.95 121. 37 250.37 1019. 63 0.00 0.06 169.43 250.00 294.00 294.00 

• 18650.000 758,02 0.00 758.20 244.04 400.26 869. 74 0.00 0.00 0.00 250.00 294.00 0.00 • 18650.000 758. 12 0. 10 758.32 155. 02 378.34 891.66 0.00 0.05 136.62 250.00 294.00 294.00 

• ' 
18950.000 758. 56 0.00 758. 76 243. 01 378.92 891. 08 0.00 0.00 0.00 250.00 294.00 0.00 • 18950.000 758.66 0. 10 758.87 146.81 353.49 916. 51 0.00 0.06 144.69 250.00 294.00 294.00 

• I • 
• • 
• • 
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• • 100 YEAR DISCHARGE, EXI 

• SUMMARY PRINTOUT TABLE 150 • 
• SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*S VCH AREA . 01K • 

0.000 0.00 0.00 0.00 689.20 1480.00 697. 11 0.00 697.64 33.07 7.26 329. 17 257.37 I - 0. 000 0.00 -.. 0.00 0.00 689.20 1480.00 697. 21 0.00 697.71 30.78 7.08 337.87 266. 75 • 
• 1. 100 100.00 0.00 0.00 689.20 1480.00 697. 54 0.00 697.95 19.01 5. 13 288. 50 339.46 

' 1. 100 100.00 0.00 0.00 689.20 1480.00 697. 59 0.00 697.99 18.64 5. 10 290.44 342.80 • 
1. 200 1. 00 700.00 697.90 689.20 1480.00 697. 54 0.00 697.95 10. 68 5. 13 288. 59 452.82 • 1. 200 1. 00 700.00 697.90 689.20 1480.00 697. 59 0.00 698.00 10.48 5.09 290.52 457.27 ' • 

13.000 25.00 700.00 697.90 689.20 1480.00 697. 57 0.00 697.98 10.54 5. 10 289.93 455. 91 • 13. 000 25.00 700.00 697.90 689.20 1480.00 697.62 0.00 698.02 10.34 5.07 29i.84 460.31 • 
14. 000 1. 00 0.00 0.00 689.20 1480.00 697. 57 0.00 697.98 18.76 5. 11 289. 79 341. 68 

~ • ' 14.000 1. 00 0.00 0.00 689.20 1480.00 697.62 0.00 698.02 18. 40 5.07 291. 70 344.98 
' • 

- 64. 000 50.00 0.00 0.00 689.20 1480.00 697. 99 0.00 698. 16 11. 66 4.67 566:30 433. 51 - 64.000 50.00 0.00 0.00 689.20 1480.00 698. 01 0.00 698.20 12. 12 4. 78 542. 13 425.05 • I 400. 000 336. 00 0.00 0.00 692.00 1480.00 698. 50 0.00 698. 59 11.78 3. 50 781. 62 431. 14 • 400.000 336.00 0.00 0.00 692.00 1480.00 698. 55 0.00 698.65 12.47 3.62 720.99 419. 15 ' • 
1900.000 1500.00 0.00 0.00 696.90 1480.00 701. 98 701.86 702. 44 88.04 7.56 379.20 157.73 

' 
• 1900.000 1500.00 0.00 0.00 696.90 1480.00 702. 12 0.00 702.60 82.54 7. 53 353.47 162.90 I • 

4064.000 2164. 00 0. 00 0.00 703.96 1480.00 709. 05 0.00 709. 16 16. 10 4.02 768.94 368.84 • ' 4064.000 2164. 00 0.00 0.00 703.96 1480.00 709. 13 0.00 709.25 16.28 4.09 719.61 • 366.83 I 

4964.000 900.00 0.00 0.00 706.91 1480.00 711. 23 0.00 711. 51 44.86 5. 94 526.98 220.97 I • 4964.000 900. 00 0.00 0.00 706.91 1480.00 711. 33 0.00 711.63 45. 12 6.06 475.89 220.33 • 
5364.000 400.00 0.00 0.00 708.22 1480.00 713. 45 .0. 00 714. 12 69.93 8.30 314.85 176.99 - • • 5364.000 400.00 0.00 0.00 708.22 1480.00 713. 50 0.00 714. 14 66.27 0. 14 321. 47 181. 80 

I 5564.000 200.00 0. 00 0.00 708.86 1480.00 714. 70 0.00 715.41 56.20 8. 10 272.21 197. 42 • 5564.000 200.00 0.00 0.00 708.86 1480.00 714. 71 0.00 715.42 55.68 8.08 273.07 198.35 • 
5639.000 75. 00 0.00 0.00 709. 10 1480.00 715. 19 0.00 716.32 78.47 0. 54 173.36 167.07 

I • 5639.000 75.00 0.00 0.00 709. 10 1480.00 715. 20 0.00 716.33 78. 10 8.52 173.64 167.47 • 
5640.000 1. 00 719.20 717.30 709. 10 1480.00 715.20 0.00 716. 33 43.98 0. 53 173. 57 223. 17 • 5640. 000 1. 00 719.20 717.30 709. 10 1480.00 715. 21 0.00 716.33 43.77 8.51 173.85 223. 71 • 
5664.000 24.00 719.20 717.30 709. 10 1480.00 715. 44 0.00 716.48 38.50 8. 15 181. 49 238. 51 I • I 5664.000 24.00 719.20 717. 30 709. 10 1480.00 715. 45 0.00 716.48 38.38 0. 15 181. 69 238.90 • 
5665. 000 1. 00 0.00 0.00 709. 10 1480.00 715.45 0.00 716.48 68.34 8. 15 181. 59 179.03 • 5665.000 1. 00 0.00 0.00 709. 10 1480.00 715.46 0.00 716.49 68. 12 8. 14 181. 79 179.32 • I • • 

• • I 
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• * 5739.000 74.00 0.00 0.00 713.00 1480.00 717. 51 717.51 718.30 97.36 8. 71 231. 18 149.99 ' • * 5739.000 74.00 0.00 0.00 713.00 1480.00 717. Si 717. 51 718. 30 96.97 B. 70 231. 55 150.29 

• 5759.000 20.00 0.00 0.00 713.30 1480.00 718. 18 0.00 718.62 50. 58 6.69 312.46 208. 10 • 5759.000 20. 00 0.00 0.00 713.30 1480.00 718.18 0.00 718.62 50.89 6.70 311. 77 207, 47 

• 5839.000 90.00 0.00 0.00 713.23 1480.00 718.85 0.00 718. B9 3.93 2. 13 94i. 64 746. 76 • 5839.000 80.00 0.00 0.00 713.23 1480.00 718.84 0.00 718.90 5.27 2.47 772. 74 644.41 

• ' 6364.000 525.00 0.00 0.00 714.30 1480.00 719. 10 0.00 719. 18 10.65 3. 13 677.22 453.43 • 6364.000 525.00 0,00 0.00 714.30 1480.00 719. 16 0.00 719.27 12.31 3.40 584.98 421. 88 

• 6735.000 371. 00 0.00 0.00 715.82 14B0.00 719.73 0.00 720.05 51. 73 5.91 359.30 205. 77 • 6735.000 371. 00 o.oo 0.00 715.82 1480,00 719.86 0.00 720. 17 46.92 5. 77 358. 77 216.07 

• 6950.0QQ 215.00 0.00 0.00 716.70 14B0.00 721. 01 0.00 721. 62 68.95 7.34 252.97 178.24 • 6950.000 215.00 0,00 0.00 716. 70 14B0.00 721. 09 0.00 721. 76 71. 54 7. SB 240. 53 174.9B 

• 7049. 000 99.00 0.00 0.00 717. 10 14B0.00 721. 96 0.00 722.9B 144.26 8. 10 182. 74 123.22 • 7049. 000 99. 00 0.00 0.00 717. 10 1480.00 722.04 0.00 723.02 135.B1 7.93 186.71 127.00 

• 7050. 000 1. 00 731. 60 730. 50 717. 10 1480.00 721. 99 0.00 723.00 79.99 B.06 183.68 165.48 • 7050.000 1.00 731. 60 730.50 717. 10 1480. 00 722.06 0.00 723.03 75.65 7.90 187.37 170. 16 

• 7065.000 15.00 731. 60 730. 50 717. 10 1480.00 722.37 0.00 723. 19 60.45 7.29 203.05 190.36 • 7065. 000 15. 00 731. 60 730. 50 717. 10 1480.00 722.40 0.00 723.21 58. 59 7.21 205.34 193.35 

• 7066. 000 1. 00 0.00 0.00 717. 10 14B0. 00 722.3B 0.00 723.20 106.B7 7.27 203.45 143. 17 • 7066.000 1. 00 0.00 0.00 717. 10 1480.00 722.41 0.00 723.22 104. 18 7.21 205.33 145.00 

• I 7116.000 50.00 0.00 0.00 717.40 1480.00 723.24 0.00 723.68 36.66 6. 14 305.49 244.45 • 7116.000 50.00 0.00 0.00 717.40 1480.00 723. 16 0.00 723.6B 42.52 6.54 2B0. 19 226.96 

• 7465.000 349.00 0.00 0.00 719.40 1480.00 724.68 0.00 725.08 43.45 6. 14 335.93 224. 53 I • 7465.000 349.00 0.00 0.00 719.40 1480.00 724.80 0,00 725.22 44.44 6. 12 312. 50 222.01 

• B270.000 B05.00 0.00 0.00 721. 94 1480.00 727.73 0.00 728. 11 36. 18 6.07 428. 10 246.06 • 8270.000 805.00 0.00 0.00 721. 94 1480.00 727.86 0.00 728.25 35.24 6. 10 400.38 249.32 

• 9120.000 850.00 0.00 0.00 724.62 1270.00 730.30 0.00 730.45 19.57 4.38 578.53 287.05 • 9120.000 850.00 0.00 0.00 724.62 1270.00 730.40 0.00 730. 55 19.46 4.43 548.43 287.89 

• 9770.000 650. 00 0.00 0.00 726.67 1270.00 731.90 0.00 732. 13 33.94 5.38 476.35 218.01 • 9770.000 650.00 0.00 0.00 726.67 1270.00 731. 99 0.00 732.25 34.22 5.48 447.38 217. 11 

• 9970.000 200.00 0.00 0.00 727.30 1270.00 732.53 0.00 732.90 36.00 5.54 264.00 211. 68 • 9970.000 200.00 0.00 0.00 727.30 1270.00 732.62 0.00 733.02 36.01 5.62 254.60 211. 63 

• 10150.000 180.00 0.00 0.00 727. 52 1270.00 733.26 0.00 733.87 45. 89 6. 76 206.84 197.47 • 10150.000 180.00 0.00 0.00 727.52 1270.00 733.36 0.00 734.02 47.31 6.97 197.77 194.65 

• • 
• • 
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• I 10219.000 69.00 0. 00 0.00 727.60 1270.00 733.63 0.00 734. 51 63. 43 7. 55 168. 14 159.47 • 10219.000 69.00 0.00 0.00 727.60 1270.00 733.73 0.00 734. 58 59.91 7.41 171. 38 164.08 

• I 10220. 000 1. 00 738.30 737. 50 727.60 1270.00 733.63 0.00 734. 52 35. 57 7. 55 168.32 212. 95 • 10220. 000 1. 00 738. 30 737. 50 727.60 1270.00 733.73 0.00 734. 58 33.60 7.40 171. 56 219. 11 

• 10250.000 30.00 738.30 737.50 727.60 1270.00 733.83 0.00 734.65 31. 86 7.27 174.63 224.99 • 10250.000 30.00 738.30 737. 50 727.60 1270.00 733.91 0.00 734.71 30. 47 7. 16 177.27 230.09 

• I 10251. 000 1. 00 0.00 0.00 727.60 1270.00 733.83 0.00 734.65 56.55 7.27 174. 73 168.89 • 10251.000 1. 00 0. 00 0.00 727.60 1270.00 733.92 0.00 734. 71 54.07 7. 16 177.37 172. 71 

• 10266.000 15. 00 0.00 0.00 727.65 1270.00 734. 55 0.00 734.92 19. 16 5. 18 271. 24 290. 10 • 10266.000 15.00 0.00 0.00 727.65 1270.00 734.61 0.00 734.97 18.38 5. 11 274.96 296.25 

• 10371. 000 105.00 0.00 0.00 728.00 1270.00 735. 11 0.00 735. 14 2.05 1. 73 921. 86 887.85 • 10371.000 105.00 0. 00 0.00 728.00 1270.00 735. 1 S 0.00 735. 19 2.79 2.03 773.99 760.42 

• I • 10770.000 399.00 0.00 0.00 729.44 1270.00 735.21 0.00 735.29 7.69 2.85 601. 66 457.89 
10770.000 399.00 0. 00 0.00 729.44 1270.00 735.28 0.00 735. 38 9. 16 3. 14 532.BB 419. 53 

• 11170. 000 400.00 0.00 0.00 730. 85 1270.00 735.69 0.00 735.89 29.00 4. 79 389. 11 235.83 • 11170. 000 400.00 0.00 0.00 730.85 1270.00 735.82 0.00 736.04 28. 19 4.83 370.95 239.20 

• I 11515. 000 345. 00 0.00 0.00 732.08 1270.00 737.02 0.00 737. 58 74. 11 6.92 219. 51 147. 53 • 11515. 000 345.00 0.00 0.00 732.08 1270.00 737. 10 0.00 737.62 66.53 6.64 227.47 155. 70 

• 11713.000 198.00 0.00 0.00 732.90 1270.00 738.63 0.00 739.64 89.62 8.32 161. 32 134. 15 
' • 11713.000 198.00 0.00 0.00 732.90 1270.00 738.66 0.00 739. 78 95.62 B.64 152.65 129.87 

• * 11715.000 2. 00 0.00 0.00 735.40 1270.00 739.09 739.09 740.92 85.10 10.92 120.69 137.67 • * 11715. 000 2.00 0.00 0.00 735.40 1270.00 739. 12 739. 12 741. 00 114. 04 11. 01 115.39 118. 93 

• 11716. 000 1. 00 0.00 0.00 734. 10 1270.00 740.84 0.00 741. 50 20. 10 6. 78 209.82 283.30 • 11716. 000 1. 00 0.00 0.00 734. 10 1270.00 740.88 0.00 741. 59 20.95 6.96 198.31 277.SO 

• 11717. 000 1. 00 0.00 0.00 733.30 1270.00 741. 52 0.00 741. 73 5.64 4.22 472.06 534.67 • 11717. 000 1. 00 0.00 0.00 733. 30 1270.00 741. 63 0.00 741. 84 5.63 4.25 444. 58 535.07 

• 11718.000 1. 00 0.00 0.00 732.90 1270.00 741. 64 0.00 741. 77 3.45 3.46 615.01 684.08 • 11718.000 1. 00 0.00 0. 00 732. 90 1270.00 741. 75 0.00 741. BB 3.39 3.47 568. 27 689.38 

• * 11720. 000 2.00 739.70 740. 10 732.90 1270.00 741. 70 0.00 741. 79 11. 53 2.60 544. 52 373.96 • * 11720. 000 2.00 739.70 740. 10 732.90 1270.00 741.80 0.00 741. 90 11. 57 2. 53 510. 58 373.33 

• * 11750. 000 30. 00 739. 70 740. 10 732.90 1270.00 741.74 0.00 741. 83 11. 19 2. 54 553.40 379.69 • * 11750. 000 30.00 739.70 740. 10 732.90 1270.00 741.83 0.00 741. 93 11. 25 2.50 513.42 378. 72 

• 11751. 000 1. 00 0.00 0.00 732.90 1270.00 741. 73 0.00 741. 84 7. 13 3.35 642. 19 475.59 • 11751. 000 1. 00 0.00 0. 00 732.90 1270.00 741. 82 0.00 741.95 7. 11 3.37 595.27 476.43 

• • 
• • 
• • 
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SECNO 

12549.000 
12549.000 

12699.000 
12699.000 

12700.000 
12700.000 

12732.000 
12732.000 

12733. 000 
12733.000 

12832.000 
12832.000 

13049.000 
13049.000 

13099.000 
13099.000 

13100.000 
13100.000 

13138.000 
13138.000 

13139.000 
13139.000 

13150.000 
13150.000 

13400.000 
13400.000 

13779.000 
13779.000 

13830.000 
13830.000 

13B60.000 
13860.000 

13910.000 
13910.000 

10:47:41 

XLCH 

798.00 
798.00 

150. 00 
150.00 

1. 00 
1.00 

32.00 
32.00 

1.00 
i. 00 

99.00 
99.00 

217.00 
217.00 

50.00 
50.00 

1. 00 
1. 00 

3B.00 
38.00 

1. 00 
1. 00 

11.00 
11.00 

250.00 
250.00 

379.00 
379.00 

51. 00 
51. 00 

30.00 
30.00 

50.00 
50. 00 

ELTRD 

0.00 
0.00 

0.00 
0.00 

745.40 
745.40 

745.40 
745.40 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

746.90 
746.90 

746.90 
746.90 

0.00 
0.00 

I'\ "" \J, \J~ 

0. 00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

750.30 
750.30 

0.00 
0.00 

ELLC 

0.00 
0.00 

0.00 
0.00 

743.30 
743.30 

743. 30 
743.30 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

747.40 
747.40 

747.40 
747.40 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0. 00 
0.00 

747.20 
747.20 

0.00 
0.00 

ELMIN 

736.33 
736. 33 

737. 10 
737. 10 

737. 10 
737. 10 

737. 10 
737. 10 

737. 10 
737. 10 

.739.00 
739.00 

739.41 
739.41 

739. 50 
739. 50 

739. 50 
739. 50 

739.50 
739.50 

739. 50 
739. 50 

739.60 

739.60 
739.60 

739.60 
739.60 

739.60 
739.60 

739.60 
739.60 

740.00 
740.00 

Q 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270~00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

CWSEL 

742.48 
742. 57 

742. 79 
742.BB 

742.BO 
742.89 

742.88 
742.97 

743. 15 
743.23 

743.62 
743.69 

745.24 
745.39 

745.60 
745. 73 

745.60 
745. 74 

745.88 
745.98 

745.B9 
745.99 

746. 76 
746.82 

747.34 
747.39 

747.51 
747.58 

747.62 
747. 70 

748.73 
748.81 

749.23 
749.31 

CRIWS 

0.00 
0. 00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0 .. 00 
0.00 

0.00 
0.00 

(\ (\I'\ -· --0.00 

0.00 
0,00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

EG 

742.63 
742. 75 

743. 17 
743.24 

743.31 
743.38 

743.38 
743.45 

743.47 
743. 54 

744. 11 
744.26 

745.81 
745.93 

746. 57 
746.65 

746.57 
746.66 

746. 75 
746.82 

746. 76 
746.83 

l.ll.""7 l\0 
I -YI• -~ 

747. 14 

747.36 
747.42 

747.75 
747.81 

748. 18 
748.24 

749. 14 
749.21 

749.35 
749.43 

13.86 
14.01 

35.38 
33.25 

19.90 
18.85 

.18. 85 
17.95 

27. 61 
20.30 

98.05 
102.81 

59.02 
59. 15 

85.91 
79.65 

38. 15 
35.38 

32.70 
31. 02 

73.20 
69.43 

25.86 
24.89 

2.32 
2.41 

13.63 
16.29 

38.78 
37.56 

25.19 
24.44 

8.5B 
10.20 

VCH 

3. 11 
3. 11 

4.93 
4.82 

5. 75 
5. 65 

5. 65 
5. 56 

4. 52 

6.05 
6.28 

6.08 
5.90 

7.90 
7. 70 

7.90 
7. 70 

7.50 
7.36 

7.48 
7.35 

4.53 
4.48 

1. 58 
1. 62 

3.91 
3.90 

5.97 
5.91 

5. 14 
5.09 

3.50 
3.36 

PAGE 57 

AREA . OiK 

432.81 341. 12 
384.83 339.29 

257. 77 213.50 
263.37 220.24 

220.96 284. 71 
224.88 292.52 

224.86 292.48 
228.49 299. 77 

280. 85 241. 68 
295.64 247.66 

234. 28 128. 26 
211. 40 125. 25 

211. 98 165. 31 
215.37 165.12 

160. 78 137.02 
164.93 142.30 

160.85 205.63 
164.98 213.52 

169.41 222. 08 
172.47 228.03 

169.69 148.44 
172. 75 152.42 

290.28 249. 74 
283. 74 

1006.60 
961. 76 

254. 55 

833. 70 
817.62 

330.49 
325.25 

212. 70 
215.06 

246.98 
249.60 

518.90 
495.60 

343.93 
314.61 

203.95 
207.24 

253.02 
256.87 

433. 53 
397.69 

• 
• 
• 
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9 JAN 88 

SECNO 

14160. 000 
14160.000 

14910.000 
14910. 000 

15660.000 
15660.000 

17150. 000 
17150.000 

18650. 000 
18650.000 

18950.000 
18950.000 

10:47:41 

XLCH ELTRD 

250. 00 0.00 
250.00 0.00 

750.00 0.00 
750. 00 0. 00 

750.00 0.00 
750.00 0.00 

1490.00 0.00 
1490.00 0.00 

1500.00 o.oo 
1500.00 0.00 

300.00 0.00 
300. 00 0.00 

ELLC ELMIN Q CWSEL CRIWS 

0. 00 741. 50 1270.00 749.47 0.00 
0. 00 741. 50 1270.00 749. 56 0.00 

0.00 743.03 1270.00 749.84 0.00 
0. 00 743.03 1270.00 749.93 0.00 

0.00 744. 57 1270.00 750.87 0.00 
0.00 744. 57 1270.00 750.97 0.00 

0.00 747.63 1270.00 754.53 0.00 
0.00 747.63 1270.00 754.63 0.00 

0.00 750. 70 1270.00 758.02 0.00 
0.00 750.70 1270.00 758. 12 0.00 

0.00 751. 31 1270.00 758. 56 0.00 
0. 00 751. 31 1270.00 758.66 0.00 

EG lOK*S VCH 

749. 50 3. 12 1. 87 
749. 59 3. 11 1. 88 

749.91 10.40 2.97 
750. 00 10.57 3.03 

750.99 20.07 3.85 
751. 09 20. 14 3.91 

754.83 29. 13 4.94 
754.95 29. 12 4.99 

758.20 17.50 3.99 
758. 32 17.42 4.02 

758. 76 19. 19 4. 15 
758.87 19. 19 4. 19 

PAGE 58 

AREA . OU, 

1008.38 718.69 
976. 82 720.42 

660.39 393. 75 
635.43 390.64 

525.00 283.48 
502.90 282.98 

355.31 235.30 
315.65 235.36 

457.24 303.61 
413. 13 304.28 

438. 56 289.92 
392.03 289.92 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• • 100 YEAR DISCHARGE, EXI 

• SUMMARY PRINTOUT TABLE 150 • 
• SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH • 

0.000 1480.00 697. 11 0.00 0.00 0.00 87.00 0.00 • 0.000 1480.00 697.21 0. 10 0.00 0. 10 87.00 0.00 • 
1. 100 1480.00 697. 54 0.00 0.43 0.00 37.00 100.00 • 1. 100 1480. 00 697. 59 0.05 0.38 0.05 37.00 100.00 • 
1. 200 1480. 00 697. 54 0.00 0.00 0.00 37.00 1.00 • 1. 200 1480.00 697. 59 0.05 0.00 0.05 37.00 1. 00 • 

13.000 1480.00 697.57 0.00 0.03 0.00 37.00 25.00 • 13. 000 1480.00 697.62 0.05 0.03 0.05 37.00 25.00 • 
14.000 1480.00 697. 57 0.00 0.00 0.00 37. 00 1. 00 • 14. 000 1480.00 697.62 0.05 0.00 0.05 37.00 1. 00 • 
64.000 1480. 00 697.99 0.00 0.41 0.00 137.00 50.00 • ' 64.000 1480.00 698.01 0.03 0.39 0.03 127.67 50.00 • 

400.000 1480. 00 698. 50 0.00 0. 52 0.00 299.85 336.00 • 400.000 1480. 00 698. 55 0.05 0. 54 0.05 240. 51 336.00 • 
1900.000 1480. 00 701. 98 0.00 3.48 0.00 265.76 1500.00 • 1900.000 1480. 00 702. 12 0. 14 3. 57 0. 14 197. 51 1500.00 • 
4064.000 1480. 00 709.05 0.00 7.06 0.00 321.45 2164.00 • 4064.000 1480. 00 709. 13 0.08 7.01 0.08 261. 69 2164.00 • 
4964.000 1480. 00 711. 23 0.00 2. 19 0.00 311. 87 900.00 • 4964.000 1480.00 711. 33 0. 10 2.20 0. 10 217.39 900.00 • 
5364. 000 1480.00 713.45 0.00 2. 21 0.00 132.42 400.00 • '5364.000 1480.00 713. 50 0. 05 2. 17 0.05 132. 59 400.00 ' • 
5564. 000 1480.00 714. 70 0. 00 1. 25 0.00 69.00 200.00 • 5564.000 1480.00 714. 71 0. 01 1. 21 0. 01 69.00 200.00 • 
5639.000 1480. 00 715. 19 0.00 0.49 0.00 32.00 75.00 • 5639. 000 1480. 00 715.20 0. 01 0.49 0. 01 32.00 75.00 • 
'5640.000 1480.00 715.20 0. 00 0.01 0.00 32.00 1. 00 • 5640.000 1480. 00 715.21 0.01 0.01 0.01 32.00 1. 00 • 
5664.000 1480.00 715.44 0.00 0.24 0.00 32.00 24.00 • 5664.000 1480. 00 715. 45 0. 01 0.24 0.01 32.00 24.00 • 
5665.000 1480.00 715.45 0.00 0.01 0.00 32.00 1. 00 

• 5665. 000 1480. 00 715.46 0. 01 0.01 0.01 32.00 1. 00 • 
• • 
• • 
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• • SECNO G CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

• ... 5739.000 1480.00 717. 51 0.00 2.06 0.00 131. 91 74.00 • ... 5739.000 1480.00 717. 51 0.00 2.05 0.00 132.00 74.00 

• 5759.000 1480.00 718. 18 0.00 0. 67 0. 00 161. 26 20.00 • 5759.000 1480.00 718. 18 0.00 0.67 0.00 161. 25 20.00 

• 5839.000 1480.00 718.85 0.00 0.67 0.00 328. 12 80.00 • 5839.000 1480.00 718.84 -o. 01 0.66 -0.01 235.00 80.00 

• 6364.000 1480.00 719. 10 0.00 0.25 0.00 317.86 525.00 • 6364.000 1480.00 719. 16 0. 06 0.32 0.06 225.00 525.00 

• 6735.000 1480.00 719. 73 0.00 0.63 0.00 210.00 371. 00 1 • 6735. 000 1480.00 719.86 0. 13 0. 70 0. 13 190.00 371. 00 

• 6950.000 1480.00 721. 01 0.00 1. 28 0.00 101. 00 215.00 • 6950.000 1480.00 721. 09 0.08 1. 23 0.08 90. 55 215.00 

• I 7049.000 1480.00 721. 96 0.00 0. 95 0.00 50.00 99.00 • 7049.000 1480.00 722.04 0.08 0.95 0.08 50.00 99.00 

• I 7050.000 1480.00 721. 99 0.00 0.03 0.00 50.00 1.00 • ' 7050.000 1480.00 722.06 0.07 0.02 0.07 50.00 1. 00 

• i 7065.000 1480.00 722.37 0.00 0.38 0.00 50. 00 15.00 • 7065.000 1480.00 722. 40 0. 04 0.34 0.04 50.00 15.00 

• I • 7066.000 1480.00 722.38 0. 00 0.01 0.00 50.00 1. 00 
7066. 000 1480.00 722.41 0.03 0.01 0.03 50.00 1. 00 

• 7116. 000 1480.00 723.24 0.00 0.86 0.00 111. 75 50.00 • 7116.000 1480.00 723. 16 -o. 07 0.75 -0.07 96. 00 50.00 

• 7465.000 1480.00 724.68 0.00 1. 45 0.00 174.09 349.00 • 7465.000 1480.00 724.80 0. 12 1. 64 0. 12 130. 14 349.00 

• 8270.000 1480.00 727. 73 0. 00 3.05 0.00 181. 92 805.00 • 8270.000 1480.00 727.86 0. 12 3.05 0. 12 139.43 805.00 

• 9120.000 1270.00 730.30 0.00 2. 57 0.00 231. 57 850.00 -1---•-9120.000 1270.00 730.40 0. 10 2 54 0 10 194-,-91 8~ I 

• 9770. 000 1270.00 731. 90 0.00 1. 60 0.00 226.96 650.00 • 9770.000 1270.00 731. 99 0.09 1. 60 0.09 189. 15 650.00 

• 9970. 000 1270.00 732. 53 0.00 0.63 0.00 114.86 200.00 • 9970. 000 1270.00 732.62 0.09 0.63 0.09 100.00 200.00 

• 10150. 000 1270. 00 733.26 0.00 0.73 0.00 68. 57 180.00 • 10150. 000 1270.00 733.36 0. 11 0. 74 0. 11 58. 00 180.00 

• I • 
• I • 
• • 
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• • SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TDPWID XLCH 

• 10219.000 1270.00 733.63 0.00 0.37 0.00 32.00 69.00 • 10219.000 1270. 00 733. 73 0. 10 0.37 0. 10 32.00 69.00 

• 10220. 000 1270. 00 733.63 0.00 0.01 0.00 32.00 1. 00 • 10220.000 1270.00 733. 73 0. 10 0.01 0. 10 32.00 1. 00 

• 10250.000 1270.00 733.83 0.00 0. 19 0.00 32.00 30.00 I • 10250.000 1270. 00 733. 91 0.08 0. 18 0.08 32.00 30.00 

• ' 10251. 000 1270.00 733.83 0.00 0.01 0.00 32.00 1. 00 • 10251.000 1270.00 733. 92 0.08 0.01 0.08 32.00 1. 00 

• 10266.000 1270.00 734. 55 0.00 0.72 0.00 62.00 15.00 • 10266.000 1270.00 734.61 0.06 0.70 0.06 62.00 15.00 

• 10371. 000 1270.00 735. 11 0.00 0. 56 0.00 246. 43 105.00 • 10371. 000 1270.00 735. 15 0.04 0. 54 0.04 185.00 105.00 

• 10770.000 1270.00 735. 21 0.00 0. 10 0.00 232. 60 399.00 • 10770.000 1270.00 735.28 0.07 0. 14 0.07 185.00 399.00 

• I 11170.000 1270.00 735. 69 o. 00 0.47 0.00 222.95 400.00 • 11170. 000 1270.00 735.82 0. 13 0. 53 0. 13 185.00 400.00 

• 11515. 000 1270.00 737.02 0.00 1. 34 0.00 107.47 345.00 • 11515. 000 1270.00 737. 10 0.07 1. 28 0.07 107. 57 345.00 

• 11713. 000 1270.00 738. 63 0. 00 1. 61 0.00 45.21 198.00 • I 

11713.000 1270.00 738.66 0.03 1. 57 0.03 36.09 198.00 

• * 11715. 000 1270.00 739.09 0.00 0.46 0.00 34.37 2.00 • * 11715.000 1270.00 739. 12 0.03 0. 46 0.03 31. 00 2.00 

• 11716.000 1270.00 740.84 0.00 1. 75 0.00 50. 18 1. 00 ' • 11716.000 1270.00 740.88 0. 04 1. 76 0. 04 39. 12 1. 00 

• I 11717.000 1270.00 741. 52 0.00 0.68 0.00 239.66 1. 00 • 11717.000 1270.00 741. 63 0. 10 0.74 0. 10 161. 44 1. 00 

• 11718. 000 1270.00 741. 64 0.00 0. 12 0.00 297. 50 1. 00 • 11718.000 1270.00 741. 75 0. 11 0. 13 0. 11 181. 99 1. 00 

• * 11720.000 1270.00 741. 70 0. 00 0.06 0.00 302. 32 2.00 I • * 11720.000 1270.00 741. 80 0. 10 0.05 0. 10 195.76 2.00 

• ' * 11750.000 1270.00 741. 74 0.00 0.04 0.00 304. 74 30.00 • I 

* 11750.000 1270.00 741. 83 0.09 0.04 0.09 192.47 30.00 

• 11751.000 1270.00 741. 73 0.00 -o. 02 0.00 304.84 1. 00 • 11751.000 1270.00 741. 82 0. 10 -0.01 0. 10 189.92 1. 00 

• • 
• • 
• • 
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• • SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

• 12549.000 1270. 00 742.48 0.00 0. 75 0.00 137.00 798.00 • 12549. 000 1270. 00 742. 57 0.09 0.75 0.09 100. 77 798.00 

• 12699.000 1270.00 742.79 0. 00 0.31 0.00 62. 61 150.00 • 12699. 000 1270. 00 742.88 0.09 0.31 0.09 63.03 150.00 

• I • 12700.000 1270.00 742.80 0.00 0.00 0.00 62.62 1. 00 
12700. 000 1270.00 742.89 0.09 0.00 0.09 63.04 1. 00 

• 12732.000 1270.00 742.88 0.00 0.09 0.00 63.04 32.00 • 12732.000 1270. 00 742.97 0.08 0.08 0.08 63.43 32.00 

• 12733.000 1270.00 743. 15 0.00 0.27 0.00 64.33 1. 00 • 12733.000 1270.00 743.23 0.07 0.26 0.07 64.68 1. 00 

• 12832. 000 1270.00 743.62 0.00 0.47 0.00 150.81 99.00 • 12832. 000 1270. 00 743.69 0.07 0.46 0.07 86. 51 99.00 

• 13049.000 1270.00 745.24 0.00 1. 62 0.00 57.00 217.00 • 13049.000 1270. 00 745.39 0. 15 1. 70 0. i5 55.00 217.00 

• 13099.000 1270.00 745.60 0.00 0.35 0.00 31. 00 50.00 • 13099.000 1270.00 745.73 0. 13 0.34 0. i3 31. 00 50.00 

• 13100. 000 1270.00 745.60 0.00 0.01 0. 00 31. 00 1. 00 
I • 13100.000 1270.00 745.74 0. 13 0. 01 0. i3 31. 00 1. 00 

• 13138.000 1270. 00 745.88 0.00 0.28 0. 00 31. 00 38.00 I • 13138.000 1270.00 745.98 0. 10 0.24 0. 10 31. 00 38.00 

• 13139.000 1270. 00 745.89 0.00 0.01 0.00 31.00 1. 00 ' • 13139.000 1270.00 745.99 0. 10 0.01 0. 10 31. 00 1.00 

• 13150. 000 1270.00 746. 76 0.00 0.87 0.00 55.00 11. 00 • 13150.000 1270. 00 746. 82 0.06 0.84 0.06 55. 00 11.00 

• I 13400. 000 1270. 00 747.34 0. 00 0. 57 0.00 250.00 250.00 • 13400.000 1270. 00 747.39 0.05 0. 56 0.05 226.28 250.00 

• 13779.000 1270.00 747. 51 0.00 0. 18 0.00 57.00 379.00 • 13779.000 1270.00 747. 58 0.06 0. 19 0.06 55.00 379.00 

• 13830.000 1270. 00 747.62 0.00 0. 11 0.00 31.00 51. 00 • 13830.000 1270. 00 747.70 0.08 0. 12 0.08 31. 00 51. 00 

• 13860.000 1270.00 748.73 0.00 1. 10 0.00 31. 00 30.00 I • 13860.000 1270.00 748.81 0.08 1. 11 0.08 31. 00 30.00 

• I 13910.000 1270.00 749.23 0.00 0. 50 0.00 139.00 50.00 • 13910.000 1270.00 749.31 0.08 0. 50 0.08 117. 86 50.00 

• ' • 
• I • 
• I • -----
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SECN8 

.. '.·' '14160. 000 
14160. 000 

14910. 000 
14910.000 

15660.000 
15660.000 

17150.000 
17150.000 

18650.000 
18650.000 

18950.000 
18950.000 

10:47:41 

Gl 

1270.00 
1270. 00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270. 00 
1270.00 

CWSEL DIFWSP DIFWSX 

749.47 0.00 0.24 
749. 56 0.08 0.25 

749.84 0.00 0.37 
749.93 0.08 0.37 

750.87 0.00 1. 03 
750.97 0.09 1. 04 

754. 53 0.00 3. 65 
754.63 0. 10 3.66 

758.02 0.00 3.49 
75B. 12 0. 10 3. 49 

758. 56 0.00 0. 54 
758.66 0. 10 0. 54 

DIFKWS TOPWID 

0.00 324. 11 
0.08 283.69 

0.00 271. 49 
0. 08 238.95 

0.00 256.08 
0.09 221. 66 

0.00 221. 12 
0. 10 121. 37 

0.00 244.04 
0. 10 155.02 

0.00 243.01 
0. 10 146.81 

PAGE 63 

XLCH 

250.00 
250.00 

750.00 
750.00 

750.00 
750.00 

1490. 00 
1490.00 

1500.00 
1500.00 

300.00 
300.00 

• 
• 
• 

•• 
• 
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• 
• 
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SUMMARY OF ERRORS AND !3PEC IAL NOTES 

CAUTION SEC:NO= 5739.000 PROFILE= 1 
CAUTION SECNO= 5739.000 PROFILE= 1 
CAUTION SECNO= 5739.000 PROFILE= 2 
CAUTION SEC:NO= 5739. 000 PROFILE= 2 

CAUTION SEC:NO= 11715.000 PROFILE= 1 
CAUTION SECNO= 11715.000 PROFILE= 1 
CAUTION SECNO= 11715.000 PROFILE= 2 
CAUTION SECNO= 11715.000 PROFILE= 2 

CAUTION SECNO= 11720.000 PROFILE= 1 
CAUTION SECNO= 11720.000 PROFILE= 2 

CAUTION SECNO= 11750.000 PROFILE= 1 
CAUTION SECNO= 11750.000 PROFILE= 2 

PAGE 64 

CRITICAL. DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 
CRITICAL. DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

CRITICAL DEPTH ASSUl'IED 
MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

BRIDGE DECK DEFINITION ERROR 
BRIDGE DECK DEFINITION ERROR 

BRIDGE DECK DEFINITION ERROR 
BRIDGE DECK DEFINITION ERROR 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

' . 
• 
• 
• 
• 
• 
• 
• 
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• ' • 
• FLOODWAY DATA, 100 YEAR DISCHARGE, EXI • PROFILE NO. 2 

• ------- FLODDWAV ------- WATER SURFACE ELEVATION • STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

• AREA VELOCITY FLOODWAY FLOODWAY • 
0.000 87. 338. 4.4 697.2 697. 1 0. 1 • 1. 100 37. 290. 5. 1 697.6 697.5 0. 1 • 1. 200 37. 291. 5. 1 697.6 697.5 0. 1 

13.000 37. 292. 5. 1 697. 7 697.6 0. 1 • 14.000 37. 292. 5. 1 697. 7 697.6 0. 1 • 64.000 128. 542. 2.7 698.0 698.0 0.0 
400.000 241. 721. 2. 1 698. 5 698.5 0.0 • 1900.000 198. 353. 4.2 702. 1 702.0 0. 1 • 4064.000 262. 720. 2. 1 709. 1 709.0 0. 1 

4964.000 217. 476. 3. 1 711. 3 711. 2 o. 1 • 5364.000 133. 321. 4.6 713.4 713.4 0.0 • 5564.000 69. 273. 5. 4 714. 7 714. 7 0.0 
5639.000 32. 174. 8. 5 715.2 715.2 0.0 • 5640.000 32. 174. 8. 5 715.2 715.2 0.0 • 5664.000 32. 182. 8. 1 715.4 715.4 0.0 
5665.000 32. 182. 8. 1 715.5 715.5 0.0 • 5739.000 140. 232. 6.4 717.5 717.5 0.0 • 5759.000 161. 312. 4. 7 718.2 718.2 0.0 
5839.000 235. 773. 1. 9 718.8 718.8 0.0 • 6364.000 225. 585. 2. 5 719.2 719. 1 0. 1 ' • 6735.000 190. 359. 4. 1 719.8 719. 7 0. 1 
6950.000 91. 241. 6.2 721. 1 721. O 0. 1 • 7049.000 63. 187. 7.9 722. 1 722.0 0. 1 • 7050.000 63. 187. 7.9 722. 1 722.0 0. 1 
7065.000 63. 205. 7.2 722. 4 722.4 0.0 • 7066.000 63. 205. 7.2 722.4 722.4 0.0 • 7116.000 96. 280. 5. 3 723.2 723.2 0.0 
7465.000 130. 313. 4. 7 724.8 724. 7 0. 1 • 8270.000 139. 400. 3.7 727.8 727. 7 0. 1 • 9120.000 195. 548. 2.3 730.4 730.3 0. 1 
9770.000 189. 447. 2.8 732.0 731. 9 a. 1 

• 9970.000 100. 255. 5.0 732.6 732. 5 0. 1 • 10150.000 58. 198. 6.4 733.4 733.3 0. 1 
10219.000 32. 171. 7.4 733. 7 733.6 0. 1 • 10220.000 32. 172. 7.4 733. 7 733.6 o. 1 • 10250.000 32. 177. 7.2 733.9 733.8 0. 1 
10251. 000 32. 177. 7.2 733.9 733.8 0. 1 • 10266.000 62. 275. 4.6 734. 7 734.6 0. 1 • 10371. 000 185. 774. 1. 6 735. 1 735. 1 0.0 
10770.000 185. 533. 2.4 735.3 735.2 0. 1 

• ' 11170.000 185. 371. 3.4 735.B 735. 7 0. 1 • 11515. 000 10B. 227. 5.6 737. 1 737.0 0. 1 

• • 
• • 
• • 
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• • 
• FLOODWAY DATA, 100 YEAR DISCHARGE, EXI • PROFILE ND. 2 

• ------- FLOODWA"i' ------- WATER SURFACE ELEVATION • STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 
AREA VELOCITY FLDDDWAY FLDODWAY • • 

11713. 000 36. 153 .. 8.3 738.6 738. 6 0.0 • 11715.000 31. 739. 1 0.0 I • 115. 11. 0 739. 1 
11716.000 39. 198. 6.4 740.8 740.8 0.0 
11717. 000 161. 445. 2. 9 741.6 741. 5 0. 1 • 11718. 000 182. 568. 2.2 741. 7 741. 6 0. 1 • 11720, 000 196. 511. 2. 5 741.8 741. 7 0. 1 
11750. 000 192. 513. 2. 5 741. B 741. 7 0. 1 • 11751. 000 190. 595. 2. 1 741. B 741. 7 0. 1 • 12549. 000 101. 385. 3. 3 742.6 742. 5 0. 1 
12699. 000 63. 263. 4.8 742.9 742.B 0. 1 • 12700. 000 63. 225. 5. 6 742.9 742. 8 0. 1 • 12732. 000 63. 228. 5.6 743.0 742.9 0. 1 
12733.000 65. 286. 4. 4 743.3 743. 2 0. 1 • 12832.000 87. 211.. 6. 0 743. 7 743.6 0. 1 • 13049.000 55. 215. 5. 9 745. 3 745.2 0. 1 
13099.000 31. 165. 7. 7 745. 7 745.6 0. 1 • 13100. 000 31. 165. 7. 7 745. 7 745.6 0. 1 • 13138.000 31. 172. 7.4 746.0 745.9 0. 1 
13139. 000 31. 173. 7.4 746.0 745. 9 0. 1 • ; 13150. 000 55. 284. 4. 5 746.9 746.8 0. 1 • 13400.000 226. 962. 1. 3 747.4 747.3 0. 1 
13779.000 55. 325. 3. 9 747.6 747. 5 0. 1 • 13830.000 31. 215. 5.9 747. 7 747.6 0. 1 • 13860. 000 31. 250. 5. 1 748.8 748. 7 0. 1 
13910. 000 118. 496. 2. 6 749.3 749.2 0. 1 • 14160. 000 284. 977. 1. 3 749.6 749. 5 0. 1 • 14910. 000 272. 635. 2. 0 749.9 749.8 0. 1 
15660.000 264. 503. 2. 5 751. 0 750.9 0. 1 • 17150.000 121. 316. 4. 0 754.6 754. 5 0. 1 • 18650. 000 155. 413. 3. 1 758. 1 758.0 0. 1 
18950. 000 147. 392. 3. 2 758. 7 758.6 0. 1 • ' • 

• • 
• • 
• I • 
• • 
• ' • 
• ' • -------
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.. 
DEPARTMENT OF THE ARMY 

~EPLYTO 
ATTENTION OF 

DETROIT DISTRICT, CORPS Of ENGINEERS 
BOJl:1027 

DETROIT, MICHIGAN 48231 

March 9, 1988 

Great Lakes Hydraulics and Hydrology Branch 

I 

Mr. Bruce Menerey, P.E. 
Technical Programs 
Land and Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Menerey: 

Submitted for your review and approval is a copy of the 
hydraulic calculations for the City of Armada, Michigan 
T.imi~Prl TIP~~il Flnnrl Tn~11r~nrP Study. Rnrln~Prl ArP ~hP HR~-~ 

100-year unencroached and encroached runs, a map showing the 
location of the field surveyed cross sections, bridge drawings, 
and a brief write up dealing with items that will assist the 
review process. 

If you have and questions regarding the enclosed data, 
please contact Mr. Bruce Holbrook or Mr. Jeffrey Weiser at 
(313) 226-4886. 

Sincerely, 

- <,~ 
/ P. M. O'Dell, P.E. 

Enclosures 
t Chief, Engineering Division 
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City of Armada, Michigan FIS 
Hydraulic Computation Background Information 

Three streams were studied with detailed methods. They are 
the East Branch Coon Creek, Woodbeck Drain, and an unnamed 
tributary. The East Branch Coon Creek was studied from 33 Mile 
Road, downstream of Armada, to near the intersection of North 
Ave. and Dayton Road, upstream of Armada. The study limits were 
extended beyond the corporate limits to the indicated points at 
the request of FEMA. Woodbeck Drain was studied from its con
fluence with the East Branch Coon Creek to the upstream corporate 
limit. The unnamed tributary was studied from its confluence 
with the East Branch Coon Creek to the upstream corporate limit. 

Manning's "n" values were obtained for the study during a 
site visit. 

The starting water surface elevation at the downstream study 
limit for the East Branch Coon Creek was determined by beginning 
the computations 100 feet downstream of 33 Mile Road using the 
slope area method. The starting water surface elevations for 
Woodbeck Drain and the unnamed tributary were also found by the 
slope area method with the computations beginning at the streams' 
mouths. The slope used for each stream was based on a combina
tion of channel inverts as established during the survey for this 
study and from the U.S.G.S. quadrangle map. Slopes were computed 
in the vicinity of the begining of each backwater run. Each 
stream was treated as a separate run. 

For the encroached runs on the East Branch Coon Creek, and 
Woodbeck Drain, the computations were begun using the results 
from the existing condition profile runs. There was no 
encroached run made for the unnamed tributary due to the limited 
extent of flooding in the existing condition run. 
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****************************************************** 
* WATER SURFACE PROFILES * 
* VERSION OF NOVEMBER 1976 * 
* UPDATED MAY 1984 * 
* * RUN DATE 9 JAN 88 TIME 10:47:41 * 

* 
****************************************************** 

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 
X X X 
X X X 
X X xxxxxxx 

xxxxx 
X X 
X 
X xxxxx 
X 
X X 
xxxxx 

xxxxx 
X X 

X 
xxxxx 

X 
X 
xxxxxxx 

*************************************** 
* U.S. ARMY CORPS OF ENGINEERS * 
* THE HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET, SUITED * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 440--2105 (FTS) 448-210~ * 
*************************************** 
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9 JAN 88 10:47:41 

************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION 50,51,52,53,54,55,56 

************************************************** 

CITY OF ARMADA, MICHIGAN 
C 
Tl 
T2 
T3 

LIMITED DETAIL FIS, EAST BRANCH COON CREEK 
100 YEAR DISCHARGE, EXISTING CONDITIONS 

Ji !CHECK 

~ v. 

J2 NPROF 

1. 000 

ING 

!PLOT 

0.000 

NINV 

~ 

V. 

PRFVS 

-1. 000 

!DIR STRT 

0. 0. 000000 

XSECV 

0.000 

XSECH 

0 000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

110.000 150.000 200.000 0.000 0,000 

METRIC 

- ~~ u.uv 

FN 

0. 000 

0.000 

NC 
QT 
ET 

X1 
GR 
GR 
GR 
GR 
GR 
GR 

0.060 
2.000 
0.000 

0.000 
710.000 
702.200 
694.600 
689.400 
694.600 
708.BOO 

0.060 0.040 
1480.000 1480.000 

4. 100 4. 100 
VALLEY SECTION TAKEN AT 

26.000 258.000 
0.000 709.000 

125.000 699.600 

0. 500 
0.000 

223.000 
33 MILE 
275.000 

25. 000 
150.000 

l. 000 
0.000 

310.000 
ROAD AND MOVED 

0.000 
707.000 
696.600 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

NC 
ET 

0.000 
1. 100 

710.000 
702.200 
694.600 
689.200 
694. 100 
707 100 

0.000 
0.000 

250.000 
270.000 
325.000 
475.000 

4. 100 
27.000 

0.000 
125.000 
250.000 
278.000 
300.000 
400.000 

0.000 
4. 100 

692.800 
691. 600 
695.600 

0.000 

4. 100 
250.000 
709.000 
699.600 
690.500 
689.400 
694.600 
708.800 

0.030 
4. 100 

258. 000 
274.000 
340.000 

0.000 

258.000 
300.000 

25.000 
150.000 
258. 000 
283.000 
325.000 
475.000 

0.000 
258.000 

691.600 
691. 800 
703.700 

0.000 

295.000 
100.000 
707.000 
696.600 
690. 500 
689.900 
695.600 

0.000 

0.000 
295.000 

HVINS 

- ~ v.v 

ALLDC 

0.000 

0.000 

0. 000 
0.000 
0.000 

D/S 
0.000 

50.000 
175.000 

275.000 
365.000 

0.000 

0.000 
100.000 

50,000 
175.000 
258.010 
288.000 
340.000 

0.000 

0.000 
0.000 

Q 

~ 
V, 

THIS RUN EXECUTED 9 JAN 88 

WSEL FQ 

b97. i 10 0.000 

IBW 

0.000 

CHNIM 

0.000 

!TRACE 

0. 000 

0.000 

0.000 
0.000 
0.000 

0.000 
706. 100 
694.900 

694.200 
705. 100 

0.000 

0.000 
100.000 
706. 100 
694.900 
689. 700 
690. 500 
703. 700 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 
0.000 

0. 000 
75.000 

200.000 
264.000 
291.000 
375.000 

0.000 

0.000 
0.000 

75.000 
200.000 
268.000 
295.000 
365.000 

0.000 

0.000 
0.000 

0. 000 

0.000 
0.000 
0.000 

0.000 
704.400 
694.900 
589.200 
b94. 100 
707. 100 

0.000 

0.000 
0.000 

704. 400 
694.900 
689. 200 
690.500 
705. 100 

0.000 

0.000 
0.000 

PAGE 1 

10.47:41 

0.000 
0.000 
0.000 

0.000 
100.000 
225.000 
265.000 
300.000 
400.000 

0.000 

0.000 
0.000 

100.000 
225.000 
273.000 
295. 100 
375.000 

0.000 

0.000 
0.000 
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e 
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• • D/S FACE OF 33 MILE ROAD 
Xl 1. 200 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • BT -17. 000 0.000 710. 000 0. 000 25.000 709.000 0.000 50. 000 707. 000 0.000 • BT 0. 000 75.000 706. 100 0. 000 100.000 704.400 0.000 125. 000 702.200 0.000 
BT 0.000 150.000 700.200 0. 000 175.000 700.000 0.000 258.000 700.000 690.500 • I BT 0. 000 258.000 700.000 697. 900 295.000 700.000 697.800 295. 100 700.000 690.500 • BT 0.000 325.000 700.200 0.000 365.000 703. 700 0.000 375.000 705. 100 0.000 
BT 0.000 400.000 707. 100 0.000 475.000 708.800 0.000 0.000 0.000 0.000 • • ET 0.000 4. 100 4. 100 258. 000 295.000 0.000 0.000 0.000 0.000 0 000 - U/S FACE OF 33 MILE ROAD 
Xi -• 13.000 0.000 0.000 0. 000 25.000 25.000 25.000 0. 000 0.000 0.000 -X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

• NC 0.000 0.000 0.040 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 258.000 295.000 0.000 0.000 0.000 0.000 0.000 
Xi 14.000 0.000 0.000 0.000 i. 000 1. 000 1. 000 0.000 0.000 0.000 • • ET 0.000 4. 100 1.400 193. 000 330.000 0.000 0.000 0.000 0.000 0.000 

VALLEY SECTION A, TAKEN IN CONNECTION WITH BRIDGE DATA • Xl 64.000 26. 000 258.000 275. 000 50.000 50. 000 50.000 0.000 0.000 0.000 I • r.n ..,.,.. ,..,..,.. ,..,. ,..,.,..,.,..,. ..,.,..,.""' ,..,.,..,.,..,. ~c ,..,..,.. ..,..,.,....,. ,..,..,.,..,. 
50. 000 -,I'\ ,I_ . "" 75.000 ..,,.. ,, AN"\ i I"\ I"\ I"\ I"\ f\ 

"'" ,.1v. vvu u. uvu /U7.VVV C..:J. uvv /V/.VVV ,vo . .LVV , V"'T. -,.vv ..&.VV, VV'J 

GR 702.200 125.000 699.600 150.000 696.600 175. 000 694.900 200.000 694.900 225.000 • GR 694.600 250.000 692.800 258.000 691. 600 259.000 689.300 264.000 689.200 265.000 • GR 689.400 270.000 691. 600 274.000 691. 800 275.000 694.200 291. 000 694. 100 300.000 
GR 694.600 325.000 695.600 340.000 703.700 365.000 705. 100 375.000 707. 100 400.000 • GR 708.800 475.000 0.000 0.000 0.000 I"\ l"\l"\I"\ 0.000 0.000 0.000 0.000 • V • V V V 

NC 0.000 0.000 0.000 0.300 0. 500 0.000 0.000 0.000 0.000 0.000 • I VALLEY SECTION B, FIELD SECTION 2 • X1 400.000 20.000 300.000 325.000 336.000 336.000 336.000 0.000 0.000 0.000 
GR 705.000 0.000 700.900 50.000 700.200 75.000 699. 700 85.000 696.300 135.000 • I GR 696.200 150.000 695.600 175.000 695.800 250.000 695.300 275.000 694.600 300.000 • GR 693.200 303.000 692.000 305.000 692. 100 310.000 693.300 314.000 696.700 325.000 
GR 696.000 350.000 696.000 375.000 697.900 400.000 705.000 430.000 710.000 880.000 • • FIELD SECTION 2 MOVED UIS 
X1 1900.000 0.000 0.000 0.000 1450.000 1300.000 1500.000 0.000 4.900 0.000 • • NC 0.070 0.070 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 1.400 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 • ' FIELD SECTION 4 MOVED D/S • I 
Xl 4064.000 23.000 250.000 278. 000 2064.000 2014.000 2164.000 0.000 -10.340 0.000 
GR 728. 500 0.000 726.900 25. 000 725. 500 50.000 717. 500 125.000 717. 300 165.000 • GR 717. 300 175.000 716.800 200.000 716.200 225.000 716.800 250.000 714. 700 253.000 • GR 714.400 259.000 714.300 264.000 714.600 274.000 716.800 278.000 716. 600 300.000 
GR 717.400 325.000 715.800 350. 000 717.900 375.000 718. 100 400.000 718.200 425.000 • GR 726. 100 450.000 725. 500 475.000 724. 700 525.000 0.000 0.000 0.000 0.000 • 

• • 
• ' • 
• I • 
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• • 
• FIELD SECTION 4 MOVED D/S 

Xi 4964.000 0.000 0.000 0.000 900.000 900.000 900.000 0.000 2.950 0.000 • 
NC 0.000 0.000 0.000 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 • ' ET 0. 000 4. 100 6. 100 185.000 354.000 185.000 325.000 0.000 0.000 0.000 • VALLEY SECTION TAKEN AT NORTH AVE ROAD AND MOVED D/S 
Xi 5364.000 19. 000 258.000 281. 000 400.000 400.000 400.000 0.000 -4.780 0.000 • GR 716.800 0. 000 716.500 50.000 716.900 125.000 716.000 150.000 716.600 175.000 • GR 716. 500 200. 000 717.800 225.000 714.900 250.000 714. 100 258.000 713. 100 264.000 
GR 713. 000 267. 000 713.300 270. 000 713. 500 274.000 714.200 275. 000 715. 500 281. 000 • I GR 715. 600 300. 000 716.000 310.000 720.200 324.000 720.000 500.000 0,000 0.000 • 
ET 0. 000 4. 100 4. 100 235. 000 304.000 0.000 0.000 0. 000 0.000 0.000 • VALLEY SECTION TAKEN AT NORTH AVE ROAD AND MOVED D/S • Xi 5564.000 0. 000 0.000 0.000 200.000 200.000 200.000 0.000 0.640 0.000 

• I ET 0. 000 4. 100 4. 100 250.000 282.000 0.000 0.000 0.000 0.000 0.000 • X1 5639.000 19.000 250.000 282.000 75.000 75.000 75.000 0.000 0.000 0.000 
GR 716.800 0 000 716. 500 50.000 716.900 125.000 716.000 150.000 716.600 175.000 • GR 716. 500 200. 000 715.000 245.000 710.600 250.000 710.600 250. 100 709.600 255.000 • GR 710.000 260. 000 709.700 265.000 709.600 270.000 709. 100 275.000 710.600 282.000 
GR 710.600 282. 100 715. 500 295.000 720.200 325.000 720.800 500.000 0.000 0.000 • • NC 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0. 000 4. 100 4. 100 250.000 282.000 0.000 0.000 0.000 0.000 0.000 • D/S FACE OF NORTH AVE ROAD, D/S OF ARMADA • Xi 5640.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
BT -8. 000 0.000 721. 000 0.000 250.000 719.400 710.600 250.000 719.400 717.300 

• BT 0.000 282 000 719.400 717. 100 282. 100 719.400 710.600 295.000 719.200 0.000 I • BT 0.000 325.000 720.200 0.000 500.000 720.800 0.000 0.000 0.000 0.000 

• ET 0.000 4. 100 4. 100 250.000 282.000 0.000 0.000 0.000 0.000 0.000 • U/8 FACE OF NORTH AVE ROAD, D/S OF ARMADA 
Xi 5664. 000 0.000 0.000 0.000 24.000 24.000 24.000 0.000 0.000 0.000 • X2 0.000 0.000 0.000 0.000 0. 000 0.000 1. 000 0. 000 0.000 0.000 • 
NC 0. 040 0.040 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 250.000 282.000 0.000 0.000 0.000 0.000 0.000 • Xi 5665.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 

• ET 0.000 4. 100 4. 100 175.000 355.000 0.000 0.000 0.000 0.000 0.000 • VALLEY SECTION C, TAKEN IN CONNECTION WITH BRIDGE DATA 
Xi 5739.000 19.000 258.000 281. 000 74.000 74.000 74.000 0.000 0.000 0.000 

• GR 716.800 0.000 716. 500 50.000 716.900 125.000 716.000 150.000 716.600 175.000 • GR 716. 500 200.000 717.800 225.000 714.900 250.000 714. 100 258.000 713. 100 264.000 
GR 713.000 267.000 713.300 270.000 713. 500 274.000 714.200 275.000 715. 500 281. 000 

• GR 715.600 300.000 716.000 310.000 720.200 324.000 720.800 500. 000 0.000 0.000 ' • 
• I • 
• • 
• • 
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ET 

X1 

ET 

X1 
GR 
GR 
GR 
GR 
GR 

NC 
ET 

X1 

ET 

X1 

NC 
ET 

X1 

ET 
Xl 
GR 
GR 
GR 
GR 
GR 
GR 

NC 
ET 

X1 
BT 
BT 
BT 
BT 
BT 

ET 

Xl 
X2 

0.000 

5759. 000 

0.000 

5839.000 
728. 500 
717. 300 
714.400 
717.400 
726. 100 

0. 000 
0. 000 

6364.000 

0.000 

6735.000 

0.000 
0. 000 

6950. 000 

0.000 
7049.000 

725.000 
719.200 
7i7.600 
718.400 
726.600 

721.-200 .. 

0.000 
0. 000 

7050.000 
-13.000 

0.000 
0.000 
0. 000 
0.000 

0.000 

7065.000 
0. 000 

4. 100 4. 100 155. 000 
FIELD SECTION ATC MOVED U/S 

0.000 0.000 0.000 

0.000 4. 100 
FIELD SECTION 4 MOVED 

23.000 250.000 
0.000 726.900 

175 000 716.800 
259.000 714.300 
325 000 715.800 
450.000 725. 500 

0.000 0.000 
0.000 4. 100 

150. 000 
D/S 

278.000 
25.000 

200.000 
264.000 
350.000 
475.000 

VALLEY SECTION D, FIELD 

0.300 
150.000 
SECTION 4 

0.000 0.000 0.000 

375.000 

20.000 

385 000 

80.000 
725. 500 
716.200 
714.600 
717.900 
724. 700 

0. 500 
375.000 

450.000 

175.000 

20.000 

0.000 

90.000 
50.000 

225.000 
274.000 
375.000 
525.000 

0.000 
0.000 

400.000 

4. 100 6. 100 159.000 369.000 165.000 
CITY OF ARMADA, D/S CORPORATE LIMIT ONE. B. COON CR. 

0.000 0. 000 0.000 371.000 371.000 

355.000 

20.000 

0.000 

80.000 
717. 500 
716.800 
716.800 
718. 100 

0.000 

0.000 
0.000 

525.000 

355.000 

371. 000 

0. 000 

0.000 

0.000 

0.000 
125.000 
250.000 
278.000 
400.000 

0.000 

0.000 
0.000 

0.000 0.000 
1. 400 

0. 500 
214. 000 

U/S, LEFT 
0.000 

1. 000 
315.000 

ENCROACHMENT 
215.000 

0.000 0.000 

0.000 

0.000 

0.000 

0.000 
0.000 4. 100 

FIELD SECTION 
0.000 

0.000 0.000 
4 MOVED 
0.000 

AT SEWAGE TREATMENT 
215.000 215.000 0.000 

4. 100 
28.000 

0.000 
259.000 
274.000 
282.000 
299.000 
3l.3. 100 

0.000 
4. 100 

D/S FACE 
0.000 
0.000 

250.000 
281. 000 
306.000 
400.000 

4. 100 

4. 100 250.000 313.000 0.000 
250.000 313. 000 99.000 99.000 
721. 100 100. 000 721. 100 250.000 
726. 700 259.000 
tiB.000 219. 000 

726 . ..;7~0:_::0:.-----!2::!6~4':-'.~o~o~o 
7TB.3uu 281.000 

717.400 284.000 717. 100 289.000 
726.600 ___ 306~ 

'725.000 320. 000 
718. 500 306.000 
730.000 400.000 

0.030 
4 100 

GRAND TRUNK 
0.000 

733.000 

0.000 0.000 n nn.r,. v.vvv 

732.000 
732.000 
732.000 
731. 600 

4. 100 

250.000 313.000 
RAILROAD BRIDGE 

0.000 1.000 
0.000 100.000 

730. 500 
726.600 
726.600 

0.000 

250.000 

259.000 
282.000 
313.000 

0.000 

313. 000 

0.000 

1. 000 
732.000 
732.000 
732.000 
731. 900 

0.000 

0.000 
U/S FACE GRAND TRUNK RAILROAD BRIDGE 

0.000 0.000 0.000 15.000 
0.000 0.000 0.000 0.000 

15.000 
0.000 

0.000 0.000 
99.000 0.000 

721. 100 250. 100 
717.300 264.000 
~7~2~6~-~6~0~0'.--_-':281.000 
717.600 294.000 
719.900 310.000 

0.000 0.000 

0.000 
0.000 

1. 000 
0.000 

726.600 
730.500 

0.000 

0.000 

15.000 
1. 000 

0.000 
0.000 

0.000 
250.000 
~Lil (\I'\(\ 
c;.\.,l"""T, ...,...,..., 

299.000 
313. 100 

0.000 

0.000 

0.000 
0.000 

0.000 

0.300 

0.000 

-1. 070 
717. 300 
714. 700 
716. 600 
718. 200 

0. 000 

0. 000 
0.000 

1. 070 

0.000 

1. 520 

0.000 
0. 000 

0.880 

0.000 
0. 000 

719. 700 
717. 300 

PAGE 

0.000 

0.000 

0.000 

0.000 
165.000 
253.000 
300.000 
425.000 

0.000 

0.000 
0.000 

0.000 

0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

255.000 
269.000 

726. 600 282~..0_Q_Q 
7~1~0~.~o~o~oi<-----;299.ooo 
721.200 313.000 

0.000 0.000 

r\ l"\l"\I"\ 
v. vvv 

0. 000 

0.000 
732. 000 
732.000 
732.000 
731. 900 

0.000 

0.000 

0.000 
0. 000 

r\ l"\l"\I"\ v. vvv 

0.000 

0.000 
721. 100 
'71jJ... 7nn 
, ,r;;;..._.., I v.....-

726.600 
721.200 

0.000 

0.000 

0.000 
0.000 
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I 

• I I • 
NC 0.040 0.040 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • I ET 0.000 4. 100 4. 100 250. 000 313.000 0.000 0.000 0.000 0.000 0.000 I • I 

Xl 7066.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
I 

• I 
' 

ET 0.000 4. 100 6. 100 192.000 341. 000 245.000 341. 000 0.000 0.000 0.000 • FIELD SECTION 6 MOVED D/S 
Xl 7116.000 26.000 250.000 283. 000 50.000 50.000 50.000 0.000 -2.000 0.000 • I GR 734. 700 0.000 734.000 25. 000 734.200 50 000 733.600 100.000 732. 700 125.000 • GR 732. 500 150.000 731.900 175.000 729.200 184 000 728. 100 202.000 728. 500 217.000 
GR 724. 500 232.000 723.000 250.000 720.300 257.000 719.400 260.000 719. 500 270.000 • GR 720. 100 272.000 722. 500 283.000 723.000 300.000 723.400 325.000 723.000 350.000 • GR 722. 700 375. 000 724.200 400. 000 726.400 425.000 727.900 450.000 730. 100 475.000 
GR 731. 300 550.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • I • NC 0.000 0.000 0.000 0. 300 0. 500 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0. 000 1.400 0,000 0.000 0.000 0.000 0.000 0.000 0.000 • I VALLEY SECTION E, FIELD SECTION 6 • Xl 7465.000 0.000 0.000 0.000 349.000 349.000 349.000 0.000 2.000 0.000 

• NC 0.070 0.070 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 I • FIELD SECTION 6 MOVED U/S TO CONFLUENCE WITH WOODBECK DRAIN 
Xl 8270.000 0.000 0.000 0.000 705.000 705.000 805.000 0.000 2. 540 0.000 • I • ' GT 2.000 1270.000 1270.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

FIELD SECTION 7 MOVED D/S • Xl 9120. 000 17.000 66.000 92.000 850.000 850.000 850.000 0.000 -2.680 0.000 I • GR 743. 900 0.000 743.500 15. 000 743. 500 30.000 731. 900 46.000 729.900 66.000 
GR 728. 100 72.000 727.300 76.000 727.400 79.000 727. 500 81. 000 728.300 86.000 • GR 731. 200 92.000 730.600 116.000 730.400 253.000 736.200 305.000 737.800 316.000 • GR 738.400 341. 000 739.300 366.000 0.000 0.000 0.000 0.000 0.000 0.000 

• Xl 9770.000 0. 000 0.000 0.000 650.000 650.000 650.000 0.000 2,050 0.000 1 • I 

I 
NC 0. 030 0.030 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 6. 100 0. 000 160.000 60.000 160.000 0.000 0.000 0.000 I • VALLEY SECTION F, FIELD SECTION 7 
Xl 9970.000 0. 000 0.000 0.000 200.000 200.000 200.000 0.000 0.630 0. 000 • • NC 0.000 0.000 0.000 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 4. 100 6. 100 26.000 113. 000 55.000 113.000 0.000 0.000 0.000 • FIELD SECTION 7 MOVED U/S • Xl 10150.000 0.000 0 000 0.000 180.000 180.000 180.000 0.000 0.220 0.000 

• ET 0.000 4. 100 4. 100 225.000 257.000 0.000 0.000 0.000 0.000 0.000 • X1 10219.000 16.000 225.000 257. 000 69.000 69.000 69.000 0.000 0.000 0.000 
GR 742. 900 0.000 739.000 100.000 738.400 125.000 738 300 200.000 729.800 225.000 • ' GR 729.800 225. 100 729.300 230.000 728.400 235.000 727 600 240.000 727. 700 250.000 • GR 729.000 255.000 728.600 257.000 728.600 257. 100 738. 700 275.000 739.200 350.000 
GR 741. 300 475. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • I • 

• I • I 

• I I 
I • 
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• • 
NC 0. ()00 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0. 000 4. 100 4 100 225. CIOO 257.000 0.000 0.000 0.000 0.000 0.000 l • iD/S FACE OF MAIN ST BRIDGE 
Xl 10220.000 0. 000 0.000 0. CiOO 1. 000 1. 000 1. 000 0.000 0.000 0.000 • I BT -11. 000 0. 000 742.900 0. CIOO 100.000 739.000 0.000 125.000 7:38. 400 0.000 • BT 0.000 200. 000 738.300 0. CiOO 225.000 738.600 729.800 225.000 7:38. 600 7'37. 500 
BT 0.000 257.000 738. 600 737. ~iOO 257. 100 738.600 728.600 275.000 7:38. 700 0.000 • BT 0. ()00 350.000 739.200 O.CiOO 475.000 741. 300 0.000 0.000 0.000 0.000 • 
ET 0. 000 4. 100 4. 100 225. CIOO 257.000 0.000 0.000 0.000 0.000 0.000 • IU/S FACE OF MAIN ST BRIDGE I • I 
Xl 10250. 000 0. 000 0.000 0. CIOO 30.000 30.000 30.000 0.000 0.000 0.000 
X2 0.000 0. 000 0. 000 O.CIOO 0.000 0.000 1. 000 0.000 0.000 0.00() • I • NC 0.040 0. 030 0.040 O.CIOO 0. 000 0.000 0.000 0.000 0.000 0.00() 
ET 0. 000 4. 100 4. 100 225. CIOO 257. 000 0. 000 0. 000 0. 000 0.000 0.00() • ' • Xl 10251. 000 0. 000 0.000 0. CIOO 1. 000 1. 000 1.000 0.000 0.000 0.00() I 

I 
ET 0.000 4. 100 6. 100 253.CIOO 315. 000 253.000 315.000 0.000 0.000 0.000 • ' !FIELD SECTICJN 7 MOVED UIS ANII STATIONING REVER:SED ' • X1 10266 ()00 15. 000 274. 000 294.CIOO 15. 000 15.000 15.000 0.000 0. 350 0.00() 
GR 739. :300 0.000 738.400 25.000 737.800 50.000 736.200 61. 000 7:30. 400 1. 13. 000 • GR 730. (SOO 250.000 731. 200 274.CIOO 728.300 280.000 727. 500 285.000 7:27. 400 :;;!87. 00() ' • GR 727.300 290.000 728. 100 294.000 729. 900 300.000 731. 900 320.000 7•i3. 500 ::136. 000 

• I ET 0. 000 o. 000 4. 100 125.000 310. 000 0.000 0,000 0.000 0.000 0.000 • Xl 10371. 000 0.000 0.000 0.000 105. 000 105.000 105.000 0.000 0.350 0.000 

• ' • NC 0.000 0. 000 0 000 0. ::100 0. 500 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 4. 100 125.000 310. 000 0.000 0.000 0. 000 0.000 0.00() 

• I FIELD SECTION 7 MOVED U/S TO CONFLUENCE WITH UNNAMED TRIBUTARY 
Xl 10770. !~00 0.000 0.000 0.000 330. 000 399.000 399.000 0.000 1. 440 0.000 • 
ET 0.000 0.000 4. 100 125.000 310. 000 0.000 0.000 0.000 0.000 0.000 • FIELD SECTION 7 MOVED U/S • X1 11170. ()00 0.000 0.000 0.000 400. 000 400.000 400.000 0.000 1. 410 0.00() 

• I NC 0.035 0. 035 0.045 0. CiOO 0.000 0.000 0.000 0.000 0.000 0.00() • ET 0. 000 4. 100 6. 100 213. 000 336. 000 213. 000 325. 000 o. 000 0. 000 0.000 

• Xl 11515.000 
FIELD SECTION 7 MOVED U/S AND STATIONING REVE~tSED 

0.000 0. o,oo 0. ()00 345. 000 345.000 345.000 0.000 1. 230 0. 00() • 
NC 0.000 0.000 0.000 0. 1500 1. 000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 0.000 1. 4 1D0 0.000 0. 000 0.000 0,000 0.000 0.000 0.000 • FIELD SECTIDN 9 MOVED JUST D/S OF STREAMI FLOW GAGE WEIR 
X1 11713. ,ooo 19.000 250.000 281. 000 198. 000 198.000 198:000 0.000 0.000 0.000 • GR 744. 700 0. 000 742.400 25.000 741. 500 50.000 740. 700 100.000 7:39. 800 Jl25. 000 ' • ' GR 739. 700 200.000 740. 100 240.000 734. 900 250.000 734.700 2515. 000 7:32. 900 ~160. 000 
GR 734.000 265.000 733.800 270. 000 734. 500 275.000 735. 500 2811. 000 7:39. 500 ~190. 000 • GR 740. '900 300.000 741. 300 325. 000 742. 700 400.000 743.000 475.000 0.000 0.000 • 

• • 
I 

• i • I 

I 

• I • I 
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NC 0.000 

Xl 11715.000 
GR 744.700 
GR 739.700 
GR 740.900 

Xl 11716.000 
GR 744.700 
GR 739.700 
GR 732.900 
GR 735.500 
GR 743.000 

X 1 11 71 7. 000 

X1 11718.000 

X! 11720. 000 
BT -14.000 
BT 
BT 
BT 
BT 

0.000 
0.000 
0.000 
0.000 

Xl 11750.000 
X2 0.000 

NC 0.060 
Xl 11751. 000 

ET 

Xl 
GR 
GR 
GR 

NC 
Xl 
GR 
GR 
GR 

NC 

Xl 
BT 
BT 
BT 

0.000 

12549.000 
747.800 
740.200 
741.400 

0.070 
12699.000 

745.400 
740.000 
737.400 

0.000 

12700.000 
-7.000 

0. 000 
0.000 

10:47:41 

0.000 0.030 0.000 0.000 
FIELD SECTION AT STREAM FLOW GAGE WEIR 

14.000 250.000 281. 000 2.000 
0.000 

200.000 
300.000 

21. 000 
0.000 

200. 000 
260.000 
281. 100 
475 000 

0.000 

0.000 

742.400 
740. 100 
741. 300 

250.000 
742.400 
740. 100 
734.000 
739. 500 

0.000 

0.000 

0.000 

25.000 
248.000 
325.000 

281. 000 
25. 000 

240. 000 
265.000 
290. 000 

0.000 

0.000 

0.000 

D/S FACE PROSPECT ROAD BRIDGE 
0.000 0.000 0.000 
0.000 744.700 0.000 

100. 000 
250.000 
281. 100 
400.000 

740.700 
741. 800 
741. 300 
742.700 

0.000 
734.900 
735. 500 

0.000 

UIS FACE PROSPECT ROAD BRIDGE 
0.000 0.000 0.000 
0.000 0.000 0.000 

0.035 
0.000 

4. 100 

0. 045 
0.000 

0.000 

0.300 
0. 000 

209.000 
FIELD SECTION 11 MOVED 0/S 

15. 000 
0.000 

268.000 
325.000 

0.050 
15.000 
0.000 

255.000 
290.000 

0.000 
D/S FACE 

0.000 
0.000 

250.000 
400.000 

250.000 
746. 500 
739.000 
742.900 

0.000 
240.000 
744.300 
737.900 
738.400 

0.030 
FULTON ROAD 

0.000 
745.400 
745.400 
747.200 

305.000 
100.000 
274.000 
350.000 

0. 500 
305.000 
125.000 
260.000 
294.000 

0.000 
(NORTH AVE 

0.000 
0.000 

743.300 
0.000 

741. 500 
735.400 
742. 700 

1. 000 
741. 500 
734.900 
733.800 
740. 900 

0.000 

1. 000 

i. 000 

2.000 
25.000 

125.000 
250. 100 
300. 000 
475.000 

30. 000 
0.000 

0. 500 
1. 000 

346.000 

798.000 
744. 100 
739.900 
742.800 

1. 000 
150.000 
743.300 
737. 100 
738 400 

0.000 
ROAD) BRIDGE, 

1. 000 
125.000 
294.000 

0.000 

0.000 

2.000 
50.000 

250.000 
400.000 

1. 000 
50.000 

250.000 
270.000 
300.000 

0.000 

1. 000 

1. 000 

2.000 
742.400 
739.800 
741. 800 
740.900 
743.000 

30.000 
0.000 

0.000 
1. 000 

0.000 

798.000 
175.000 
279.000 
375.000 

0.000 
150.000 
240.000 
265.000 
294. 100 

0.000 
IN ARMADA 

1. 000 
746.600 
747. 100 

0.000 

0.000 

2.000 
740. 700 
735.400 
743.000 

1. 000 
740. 700 
734.900 
734. 500 
741. 300 

0.000 

1. 000 

1. 000 

2.000 
0.000 
0.000 

740. 100 
0. 000 
0.000 

30.000 
1. 000 

0.000 
1. 000 

0.000 

798.000 
743.400 
740.900 
744.800 

0.000 
150.000 
739.300 
737. 100 
743.300 

0.000 

1. 000 
0.000 

743.300 
0.000 

0.000 

0.000 
100.000 
281. 000 
475.000 

0.000 
100.000 
250. 100 
275.000 
325.000 

0.000 

0.000 

0.000 

0.000 
50.000 

200.000 
281. 000 
325.000 

0.000 

0.000 
0.000 

0.000 
0.000 

0.000 

0.000 
225.000 
280.000 
425.000 

0.000 
0.000 

250.000 
280.000 
305.000 

0.000 

0.000 
250.000 
294. 100 

0.000 

0.000 

0.000 
739.800 
739. 500 

0.000 

1. 200 
739.800 
734. 700 
735.500 
742. 700 

0.000 

-0.800 

-0.400 

0.000 
741. 500 
739.700 
741. 300 
741. 300 

0.000 

0.000 
0.000 

0.000 
0.000 

0.000 

-2.670 
743. 500 
741. 500 
748.500 

0.000 
0.000 

739.300 
737.500 
747.200 

0.000 

0.000 
745.400 
747. 100 

0.000 

PAGE 

0.000 

0.000 
125.000 
283.000 

0.000 

0.000 
125.000 
255.000 
281. 000 
400.000 

0.000 

0.000 

0.000 

0.000 
0.000 
0.000 

739.500 
0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 

0.000 
250.000 
305.000 
500.000 

0.000 
0.000 

250. 100 
285.000 
400.000 

0.000 

0.000 
739.300 
738.400 

0.000 
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• • 
• UIS FACE FULTON ROAD (NORTH AVE ROAD> BRIDGE, IN ARMADA • ! X1 12732.000 0.000 0.000 0.000 32,000 32.000 32.000 0.000 0.000 0,000 

X2 0.000 0.000 0.000 0.000 0.000 0,000 1. 000 0.000 0,000 0.000 

• NC 0.035 0.045 0.045 0.000 0.000 0,000 0.000 0,000 0.000 0.000 • X1 12733.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 

• ET 0.000 4. 100 0,000 195.000 360.000 0.000 0.000 0.000 0.000 0.000 • lJAI I rv QC'l"'TTr'UI.I fl C'TC'I n ~C'l"'TTMhJ t t 
vr,1-L.i..;,, I wi;;:;.w, J."-'•"' 'IZI .---- ... ~'-"-' ~t;;;..W I ~~U"II ... 

Xl 12832.000 15.000 250.000 305.000 99.000 99.000 99.000 0.000 0.000 0.000 • GR 747.800 0.000 746.500 100.000 744. 100 175.000 743.400 225.000 743.500 250.000 • GR 740.200 268.000 739.000 274.000 739.900 279.000 740.900 280. 000 741. 500 305.000 
GR • 741.400 325.000 742.900 350.000 742.800 375.000 744.BOO 425.000 748.500 500.000 • NC 0.000 0.000 0.000 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 4, 100 0.000 249.000 306.000 0.000 0.000 0,000 0.000 0.000 • Xi 13049.000 0.000 0.000 0.000 217.000 217 000 217.000 0.000 0.410 0.000 • 
ET 0.000 4. 100 4. 100 250.000 281. 000 0.000 0.000 0.000 0.000 0.000 • Xi 13099.000 20,000 250.000 281.000 50.000 50.000 50.000 0.000 0.000 0.000 • GR 750. 500 0.000 748. 100 150.000 748. 100 200.000 747.400 225.000 741. 300 250.000 
GR 741. 300 250. 100 740.300 255.000 740.300 258.000 739. 500 260.000 739.800 270.000 • GR 740.300 272.000 740. 500 275.000 742.500 280.000 742.900 281. 000 742.900 281. 100 • GR 747. 300 305 000 748.400 350,000 747.800 375.000 746. 900 425. 000 747. 000 475.000 

• NC 0,000 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 250.000 281. 000 0.000 0.000 0.000 0.000 0.000 
D/S FACE BURK ROAD BRIDGE • ! X1 13100.000 0.000 0.000 0.000 1. 000 1.000 1. 000 0.000 0.000 0.000 • BT -13.000 0.000 750. 500 0.000 150.000 748. 100 0.000 200.000 748. 100 0.000 

BT 0.000 225.000 748. 500 0.000 250.000 749.200 741. 300 250. 100 749.200 747.400 • I BT 0.000 281. 000 749. 100 747.300 281. 100 749. 100 742.900 305. 000 749.000 0.000 • BT 0.000 350.000 748.400 0.000 375.000 747.800 0.000 425,000 746.900 0.000 
BT 0.000 475.000 747.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 - ! .. .. .. 
ET 0.000 4. 100 4. 100 250.000 281. 000 0.000 0.000 0.000 0.000 0.000 

U/S FACE BURK ROAD BRIDGE • Xl 13138.000 0.000 0.000 0.000 38.000 38.000 38.000 0. 000 0.000 0.000 • X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

• NC 0.045 0, 050 0.045 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 250.000 281. 000 0.000 0.000 0.000 0.000 0.000 
Xl 13139.000 0.000 0.000 0.000 1. 000 1.000 1. 000 0.000 0.000 0.000 • • ET 0.000 4. 100 1.400 250,000 305.000 0.000 Q.000 0.000 0.000 0.000 

FIELD SECTION 11 MOVED U/S • • Xl 13150.000 15.000 250.000 305.000 11. 000 11. 000 11. 000 o. 000 0.600 0.000 
I • GR 747.BOO 0.000 746. 500 100.000 744. 100 175.000 743.400 225. 000 743. 500 250.000 

GR 740.200 268.000 739.000 274.000 739.900 279.000 740.900 2B0.000 741. 500 305.000 • GR 741. 400 325.000 742.900 350.000 742.800 375.000 744.800 425.000 748. 500 500.000 ! • 
• • 
• • 

• 
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ET 0.000 4 100 0.000 155.000 405. 000 0.000 0.000 0.000 0.000 0.000 • FIELD SECTION 11 MOVED U/S • Xl 13400.000 0.000 0.000 0.000 250.000 250.000 250.000 0.000 0.000 0.000 

• NC 0.050 0.035 0.000 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 0.000 249. 000 306.000 0.000 0.000 0.000 0.000 0.000 

• FIELD SECTION 11 MOVED U/S 
' Xl 13779.000 0 000 0.000 0.000 379.000 379.000 379.000 0.000 0.000 0.000 • 

ET 0.000 4. 100 4. 100 250.000 281. 000 0.000 0.000 0.000 0.000 0.000 • I • D/S FACE ARMADA CENTER ROAD BRIDGE 
Xi 13830.000 20.000 250.000 281. 000 51. 000 51. 000 51. 000 0.000 0.000 0.000 
GR 754.300 0. 000 752.400 75.000 751. 900 100.000 751. 000 200.000 747.200 225.000 • GR "'711~ ..,"" .-,a::;,n nr.r. '7/1,., ry'"' .., "'" ''"' 741.200 "'"'' """ 7"':IC ..t.,('\('\ 255.000 741. 000 260.000 • - , "'TW. ~\.I',._, ,:;,...,...,_ ...,...,.,_, , "'TW+ i::.V\J i;:.,-.,v • .,..,_,..., "--.., ... ,..._..., , ..... , . ....,...,'"' -GR 741. 200 265.000 740.400 270.000 740. 500 275.000 741. 200 280.000 743.200 281. 000 

' 

GR 743.200 281. 100 747.200 305. 000 750. 300 325.000 750.300 450.000 750. 500 500.000 • • SB 0.000 2.300 3.000 0. 000 31. 000 0.000 195.000 0. 000 0.000 0.000 
ET 0.000 4. 100 4. 100 250. 000 281. 000 0.000 0.000 0.000 0,000 0.000 • U/S FACE ARMADA CENTER ROAD BRIDGE • CITY OF ARMADA, U/S CORPORATE LIMIT ONE. B. COON CR. 
Xi 13860.000 0.000 0.000 0. 000 30.000 30.000 30.000 0.000 0.000 0.000 • X2 0.000 0. 000 1. 000 747. 200 750.300 0.000 0.000 0.000 0.000 0.000 • BT -13.000 0, 000 754.300 0. 000 75.000 752. 400 0. 000 100.000 751. 900 0.000 
BT 0.000 200. 000 751. 100 0.000 225. 000 750.900 0.000 250.000 750. 500 743. 200 • BT 0.000 250. 000 750. 500 747. 200 281. 000 750. 500 747.200 281. 100 750. 500 743.200 • BT 0.000 305,000 750.400 0. 000 325.000 750.300 0.000 450.000 750.300 0.000 
BT 0.000 500. 000 750. 500 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 • ' • NC 0.050 0.050 0.045 0.000 0.000 0.000 0.000 0.000 0.000 0,000 
ET 0.000 4. 100 1. 400 242.000 381. 000 0.000 0.000 0.000 0.000 0.000 • FIELD SECTION 14 MOVED D/S • Xl 13910.000 18.000 300.000 323. 000 50.000 50.000 50.000 0.000 -1. 500 0.000 
GR 755.000 0.000 750.000 50. 000 745.700 70.000 745. 700 225.000 748.800 250.000 • GR '1\'~748. 900 275.000 'M.6.--300-- - 3QO._QOO. 743.700 302.000 741. 500 308.000 742. 100 313.000 • GR 743. 500 316.000 ~5.200 323.000 745.600 325. 000 746. 500 350.000 749. 100 370.000 
GR 750.800 400.000 753.400 450.000 754.800 525.000 0.000 0.000 0.000 0.000 • ' • I NC 0.000 0.000 0.000 0. 300 0. 500 0.000 0.000 0.000 0.000 0.000 

VALLEY SECTION H, FIELD SECTION 14 • Xi 14160.000 0.000 0.000 0.000 250.000 250.000 250.000 0.000 1. 500 0.000 • 0 ,<,,'l 

Xi 14910.000 0.000 0.000 0.000 750.000 750.000 750.000 0.000 1. 530 0.000 • --19J,d'I • FIELD SECTION 14 MOVED U/S 
Xi 15660.000 0. 000 0.000 0.000 750.000 750.000 750.000 0.000 1. 540 0.000 • • NC 0.045 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 

- -• • 
• ' • 
• • 
I I I I 

•1 I 1,1' ' ''•• " '• 'l'D \ ,, •, ,., • ' 11 '" •,, ••• I , 
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JAN 88 10:47:41 

FIELD SECTION 15 MOVED 
17150. 000 20. 000 250. 000 

761. 800 0. 000 760. 000 
755.300 250. 000 754. 900 
751. 200 270. 000 751. 600 
759. 300 294.000 760. 300 

VALLEY SECTION I' FIELD 
18650.000 0.000 0. 000 

FIELD SECTION 15 MOVED 
18950.000 0.000 0.000 

0.000 0. 000 0.000 

D/S 
294.000 1690.000 1290.000 1490.000 
25.000 757.800 50. 000 756. 500 

252.000 751. 700 255.000 751. 200 
275. 000 752.700 280.000 754.900 
300.000 763.000 325.000 766. 100 

SECTION 15 
0. 000 1500.000 1500.000 1500.000 

U/8 TO STUDY LIMIT 
0.000 300.000 300.000 300.000 
0.000 0.000 0.000 0.000 

0.000 
175.000 
260.000 
285.000 
375.000 

0.000 

0.000 
0.000 

-3.070 
756.500 
750. 700 
755.300 
766.600 

3.070 

0.610 
0.000 

PAGE 

0.000 
225.000 
265.000 
286.000 
450.000 

0.000 

0.000 
0.000 
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9 JAN 88 10:47:41 

SECNO DEPTH CWSEL 
G GLOB GCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

*PROF 1 

CCHV= 0. 500 CEHV= 1. 000 
*SECNO 0.000 

3470 ENCROACHMENT STATIONS= 
VALLEY SECTION 

0.00 7.91 697. 11 
1480. 242. 850. 
0.00 2.67 7.26 

0.003307 0. 0. 

*SECNO 1. 100 

3470 ENCROACHMENT STATIONS= 
1. 10 8. 34 697. 54 

• 1480. 0. 1480. 
0.01 0.00 5. 13 

0. 001901 100. 100. • 
*SECNO 1.200 • 

CRIWS 
GROB 
VROB 
XLOBR 

223.0 
TAKEN AT 
0.00 
388. 
3.20 

0. 

258.0 
0.00 

0. 
0.00 
100. 

WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
ITRIAL IDC ICONT CORAR 

310.0 TYPE= 1 TARGET= 
33 MILE ROAD AND MOVED D/S 
0.00 697.64 0. 53 0.00 

91. 117. 121. 0. 
0.060 0.040 0.060 0.000 

0 0 0 0.00 

295.0 TYPE= 1 TARGET= 
0.00 697.95 0.41 0.25 

0. 288. 0. 1. 
0.000 0.040 0,000 0.000 

2 0 0 0.00 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 700.00 MAX ELLC= 697.90 

• 3470 ENCROACHMENT STATIONS= 258.0 295.0 TYPE= 1 TARGET= 
D/S FACE OF 33 MILE ROAD 

• • '"'" • '>n L0'"7 en " "" " "" ,~~ ~c " A• ,.,. 
"" J.. GV c. W'""t 07,, .J"T v. vv v. vv 07F. 7.J v. '"1'.1 v. vu 

1480. 0. 1480. 0. 0. 289. 0. 1. 
0.01 0.00 5. 13 0.00 0. 000 0.030 0.000 0.000 

• 0.001068 1. 1. 1. 0 0 0 0.00 

• *SECNO 13. 000 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 700.00 MAX ELLC= 697.90 
• I 

• 
• 
• 
•· 

3470 ENCROACHMENT STATIONS= 
UIS FACE OF 

13.00 8. 37 697. 57 
1480. 0. 1480. 
0.01 0.00 5. 10 

0.001054 25. 25. 

258.0 
33 MILE ROAD 

0.00 
0. 

0,00 
25. 

295.0 TYPE= 1 TARGET= 

0.00 697.98 0.40 0.03 
0. 290. 0. 1. 

0.000 0.030 0.000 0.000 
0 0 0 0.00 

• PAGE 11 

/ • • LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA • TOPWID ENDST 

• 
• 

87.000 • 
0.00 692.80 

0. 691. 80 • 689.20 223.00 
87.00 310.00 • -

• 37.000 
0.06100000.00 

0. 100000.00 I. 
689.20 258.00 
37.00 295.00 

I • 
, . 
• 37.000 

" nn. -1 l"\l"\l"\nn "" -v.vv.1.vvvvv.vv -0. 100000.00 
689.20 258.00 

37.00 295.00 • 
I • 
• 

37.000 • 0.00100000.00 
0. 100000.00 

689.20 258.00 ., 
37.00 295.00 

• 
• 
• 



• I I 9 JAN 88 10:47:41 

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 

• G GLOB GCH GROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR 

• <>SECNO 14.000 ., 3470 ENCROACHMENT STATIONS= 258.0 295.0 TYPE= 1 TARGET= 
14.00 8.37 697. 57 0.00 0. 00 697.98 0.41 0.00 

• 1480. 0. 14130. 0. 0. 290. 0. 1. 
0.01 0.00 5. 11 0.00 0.000 0.040 0.000 0.000 

0.001876 1. 1. 1. 0 0 0 0.00 

• <>SECNO 64.000 

• 3470 ENCROACHMENT STATIONS= 193.0 330. 0 TYPE= 1 TARGET= 
VALLEY SECTION A, TAKEN IN CONNECTION WITH BRIDGE DATA 

• 64.00 8.79 697.99 0.00 0.00 698. 16 0. 18 0.07 
1480. 392. 617. 471. 213. 132. 222. 1. 
0.01 1. 84 4. 67 2. 13 0. 060 0.040 0.060 0.000 

0. 001166 • 50. 50. 50. 2 0 0 0.00 

CCHV= 0.300 CEHV= 0. 500 • <>SECNO 400 000 
VALLEY SECTION B, FIELD SECTION 2 

400.00 6. 50 698. 50 0.00 0.00 698. 59 0. 08 0.39 • 1480. 844. 418. 218. 506. 120. 156. 7. 
0.05 1. 67 3. 50 1. 40 0.060 0.040 0.060 0.000 

0.001178 336. 336. 336. 0 0 0 0.00 • 
<>SECNO 1900.000 • FIELD SECTION 2 MOVED UIS 

1900.00 5. 08 701. 98 701. 86 0.00 702.44 0.46 3.67 
1480 . 731. 636. 113. 242. 84. 53. 26. • 0. 14 3.02 7. 56 2. 12 0.060 0.040 0.060 0.000 

0.008804 1450. 1500. 1300. 10 13 0 0.00 • I 
<>SECNO 4064.000 

FIELD SECTION 4 MOVED D/S .I 4064.00 5. 09 709.05 0.00 0.00 709. 16 0. 11 6.61 
1480. 487. 519. 474. 320. 129. 320. 53. 
0.38 1. 52 4.02 1. 48 0.070 0. 040 0.070 0. 000 • 0. 001610 2064. 2164. 2014. 7 0 0 0.00 

.I 
• 
• 
• 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

37.000 
0.00100000.00 

0. 100000.00 
689.20 258.00 
37.00 295.00 

137.000 

0. 11 692.80 
0. 691. 80 

689.20 193.00 
137.00 330.00 

0.03 694.60 
2. 696. 70 

692.00 102.67 
299.85 402. 53 

0. 19 699. 50 
11. 701. 60 

696.90 123.49 
265. 76 389.25 

0. 10 706.46 
25. 706.46 

703.96 107.30 
321. 45 428.76 
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9 JAN 88 10:47:41 

SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 4964.000 

CWSEL 
OCH 
VCH 
XLCH 

FIELD SECTION 
4964.00 4.32 711. 23 

1480. 433. 641. 
0.45 2.03 5.94 

0.004486 900. 900. 

CCHV= 0. 500 CEHV= 1. 000 
*SECNO 5364.000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

4 MOVED 
0.00 
406. 
1. 98 
900. 

185.0 

WSELK 
ALOB 
XNL 
!TRIAL 

D/S 
0.00 
214. 

0.070 
4 

354.0 

EG 
ACH 
XNCH 
IDC 

711.51 
108. 

0.040 
0 

TYPE= 
VALLEY SECTION TAKEN AT NORTH AVE ROAD 

5364.00 5.23 713.45 0.00 0.00 714. 12 
1480. 363. 850. 267. 129. 102. 
0.47 2.81 8.30 3.20 0.070 0.040 

0.006993 400. 400. 400. 3 0 

*SECNO 5564.000 

3470 ENCROACHMENT STATIONS= 235. 0 304.0 TYPE= 
VALLEY SECTION TAKEN AT NORTH AVE ROAD 

5564.00 5.84 714.70 0.00 0.00 715. 41 
1480. 287. 944. 249. 81. 116. 
0.48 3.55 8. 10 3.32 0.070 0.040 

0.005620 200. 200. 200. 2 0 

*SECNO 5639.000 

3470 ENCROACHMENT STATIONS= 250.0 282.0 TYPE= 
5639.00 6. 09 715. 19 0. 00 0.00 716. 32 

1480. 0. 1480. 0. 0. 173. 
0.48 0.00 8. 54 0.00 0.000 0.040 

0.007847 75. 75. 75. 2 0 

*SECNO 5640.000 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

0.27 2.27 
206. 66. 

0.070 0.000 
0 0.00 

1 TARGET= 
AND MOVED D/S 

0.67 2.21 
83. 70. 

0. 070 0. 000 
0 0.00 

i TARGET= 
AND MOVED D/S 

0.72 1. 25 
75. 71. 

0.070 0.000 
0 0.00 

1 TARGET= 
1. 13 0.49 

0. 72. 
0.000 0.000 

0 0.00 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 719.20 MAX ELLC= 717.30 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0.08 709.41 
32. 709.41 

706.91 114.47 
311. 87 426.34 

169.000 

0.40 709.32 
34. 710. 72 

708.2.2 185.00 
132.42 317.42 

69.000 

0.04 709.96 
34. 711. 36 

708.86 235.00 
69.00 304.00 

32.000 
0.41 710.60 

34. 100000.00 
709. 10 250.00 

32.00 282.00 
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• 9 JAN 88 10:47:41 

• SECNO DEPTH Cl..lSEL CRIWS 
G GLOB GCH GROB • TIME VLOB VCH VROB 
SLOPE XLOBL YI f"U v1 nae .,.. ....... ,' ................ ,. 

• 
• 3470 ENCROACHMENT STATIONS= 250.0 

D/S FACE OF NORTH AYE 
5640.00 6. 10 715. 20 0.00 

• 1480. 0. 1480. 0. 
0.48 0.00 8. 53 0. 00 

0.004398 1. 1. 1. 

• *SECNO 5664.000 

• I 3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= . , 3470 ENCROACHMENT STATIONS= 250.0 
U/S FACE OF NORTH AVE 

5664.00 6 34 715. 44 0.00 • 1480. 0. 1480. 0. 
0.48 0.00 8. 15 0.00 

• 0. 003850 24. 24. 24. 

*SECNO 5665.000 • 3470 ENCROACHMENT STATIONS= 250.0 . , 
5665.00 6.35 715. 45 0.00 

1480. 0. 1480. 0. 
0.48 0.00 8. 15 0.00 

0.006834 1. 1. 1. • 
*SECNO 5739.000 • 3265 UlVlU~U rLUW 

• 7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

WSELK EG 
ALOB ACH 
XNL XNCH 
TTQTAI Tnr .... '" .. ...,._ •~v 

282. 0 TYPE= 
ROAD, D/S OF ARMADA 

0.00 716.33 
0. 174. 

0.000 0.030 
0 0 

719.20 MAX ELLC= 

282. 0 TYPE= 
ROAD, D/S OF ARMADA 

0.00 716. 48 
0. 181. 

0.000 0.030 
2 0 

282. 0 TYPE= 
0.00 716.48 

0. 182. 
0.000 0.040 

0 0 

• 3470 ENCROACHMENT STATIONS~ 'f75_ 0 sJ 355. 0 TYPE= 

HV HL 
AROB VOL 
XNR WTN 
Tl"nl\lT CORAR ... --·" . 

1 TARGET= 

1. 13 0.01 
0. 72. 

0. 000 0. 000 
0 0.00 

717.30 

1 TARGET= 

1. 03 0. 10 
0. 72. 

0.000 0.000 
0 0.00 

1 TARGET= 
1. 03 0.01 

0. 72. 
0.000 0. 000 

0 0.00 

1 TARGET= 
VALLEY SECTION C, TAKEN IN CONNECTION WITH BRIDGE DATA . , 

~-., 
• 
• 
• 

5739.00 
1480. 
0.48 

0.009736 

4.51 717. 51 
417. 749. 
4. 79 8. 71 

-, '1 ..,. ,, ,~. ·~-
717. 51 0.00 718.30 o. 79 0.60 

314. 87. 86. 58. 72. 
5.41 0.040 0.040 0.040 0.000 

7'1 .., 1 '1 0 " '"' , ~- ~ ·~ -· --

•LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPl..JID 

32.000 

0.00 
34. 

709. 10 
32.00 

32.000 

0.05 
34. 

709. 10 
32.00 

32.000 
0.00 

34. 
709. 10 

32.00 

180.000 

0. 12 
34. 

713.00 
131.91 

SSTA 
ENDST 

710.60 
100000. 00 

250.00 
282.00 

710.60 
100000. 00 

250.00 
282.00 

710.60 
100000.00 

250.00 
282.00 

714. 10 
715. 50 

175.00 
315.03 

• F'AGE 14 
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9 JAN 88 

SECND 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWISEL 
GCH 
VCH 
XL.CH 

*SECNO 5759 000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

155.0 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

•LOSS 
TWA 
ELMIN 
TOPWID 

5759.00 
1480. 
0.48 

0.005058 

FIELD SECTION AT 
4.88 718. 18 

C MOVED 
0. 00 
309. 

375.0 
UIS 

0 00 
147. 

0.040 
9 

TYPE= 

718. 62 
94. 

0.040 
0 

0.43 
71. 

0.040 
0 

0. 14 
72. 

0.000 
0.00 

220. 0 100 

0. 18 
34. 

713. :30 
161. :26 

539. 632. 
3.66 6.69 4. 36 

20. 20. 20. 

*SECNO 5839.000 
FIELD S:ECTION 4 MOVED 

0.00 
583. 
1. 46 

D/S 
0.00 
397. 

0. 040 
2 

5839.00 
1480. 
0.50 

0.000393 

5. 62 718. 85 
589. 307. 
1. 48 2. 13 
80. BO. 

CCHV= 0.300 CEHV= 
*SECNO 6364. 000 

0.500 

6364. 00 
1480. 

0. 55 
0.001065 

VALLEY SECTION 
4. 80 719. 10 
561. 379. 
2. 01 3. 13 
450. 525. 

*SECNO 6735.000 

3470 ENCROACHMENT STATIONS= 

80. 

D, FIELD 
0. 00 
540. 
1. 95 
400. 

SECTION 
0.00 
279. 

0. 040 
3 

718.89 
144. 

0.040 
0 

4 
719. 18 

121. 
0.040 

0 

0.04 
400. 

0.040 
0 

0.08 
277. 

0.040 
0 

0.08 
74. 

0.000 
0.00 

0.27 
82. 

0.000 
0.00 

0. :20 
315. 

713. :23 
328. 12 

0.02 
318. 

714. :30 
317.186 

CITY OF ARMADA, 
159.0 369.0 TYPE= 
D/S CORPORATE LIMIT ON 

1 TARGET= 
E. B. COON CR. 

210.000 

0. 12 
40. 

715. 182 
210.00 

6735. 00 
1480. 

0. 57 
0. 005173 

3. 91 719. 73 
446. 569. 
3. 47 5. 91 
371. 371. 

CCHV= 0. 500 CEHV= 
*SECNO 6950.000 

1. 000 

3470 ENCROACHMENT STATIONS= 

6950.00 
1480. 

0. 58 
0. 006895 

FIELD SiECTION 
4. 31 7211. 01 
384. 787. 
4. 95 7.34 
215. 215. 

0.00 0.00 720.05 0.32 0.75 
465. 129. 96. 134. 86. 
3.46 0.040 0.040 0.040 0.000 
371. 3 0 0 0. 00 

214.0 
4 MOVED 

0.00 
309. 
4. 53 
215. 

315.0 
U/S, LEFT 

0.00 
77. 

0.040 
2 

TYPE= 1 TARGET= 101. 000 
ENCROACHMENT AT SEWAGE TREATMENT 
721. 62 0.61 1.28 0.29 

107. 68. 88. 41. 
0.040 0.040 0.000 716.70 

0 0 0. 00 101. 00 

BANK ELl:'.V 
LEFT/RIGHT 

SSTA 
ENDST 

714.40 
715.8() 

155.00 
316.26 

715.73 
715. 7:3 

102.32 
430.44 

716.80 
716.8() 

109.99 
427.85 

718.32 
718. 3:2 

159.00 
369.00 

719.20 
719.2() 

214. 00 
315.00 
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9 JAM BS 10:47:41 

SECNO DEPTH 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

*SECNO 7049.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT 
7049,00 4. 86 

1480. 0. 
0. 59 0. 00 

0.014426 99. 

*SECNO 7050.000 

3265 DIVIDED FLOW 

CWSEL 
QCH 
VCH 
XLCH 

STATIOl'IS= 
721.96 

1480. 
B. iO 

99. 

CRIWS 
QROB 
VROB 
XLOBR 

250.0 
0.00 

0. 
0. 00 

99. 

WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
!TRIAL IDC ICONT CORAR 

313. 0 TYPE= 1 TARGET= 
0.00 722.98 1. 02 0.95 

0. 183. 0. 88. 
0. 000 0.040 0.000 0. 000 

2 0 0 0.00 

3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 731.60 MAX ELLC= 730. 50 

3470 ENCROACHMENT STATIONS= 250.0 313. 0 TYPE= 1 TARGET= 
D/S FACE GRAND TRUNK RAILROAD BRIDGE 

7050.00 4. 89 721. 99 0.00 0.00 723.00 1. 01 0.01 
1.B.Cn {\ 1480. 0. 0. 1C>.4 0. 88. .A."""T\J'-'• ~- ... ...,-,- . 

0. 59 0. 00 8.06 0.00 0.000 0.030 0.000 0.000 
0.007999 1. 1. 1. 1 0 0 0.00 

*!=:l='CN• 70a<.5000 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 731.60 MAX ELLC= 730. 50 

3470 ENCROACHMENT STATIONS= 250.0 313.0 TYPE= 1 TARGET= 
U/S FACE GRAND TRUNK RAILROAD BRIDGE 

7065.00 5.27 722. 37 0.00 0.00 723. 19 0.82 0. 10 
1480. 0. 1480. 0. 0. 203. 0. BB. 
0.59 0.00 7.29 0.00 0.000 0.030 0.000 0.000 

0.006045 15. 15. 15. 3 0 0 0.00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

63.000 
0.41 721. 10 

41. 100000.00 
7i7. i0 250.00 

50.00 313.00 

63.000 

0.01 721. 10 
41. 100000.00 

717. 10 250.00 
50.00 313.00 

63.000 

0.09 721. 10 
41. 100000.00 

717. 10 250.00 
50.00 313.00 
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9 JAN 88 10:47:41 

SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDIC 

*SECNO 706,6. 000 

3265 DIVIDIED FLOW 

3470 ENCRO,ACHMEN:T STATIONS= 
7066.00 5. 28 722.38 

1480. 0. 1480. 
0.59 0. 00 7.27 

0. 010687 1. 1. 

*SECNO 711,6. 000 

3470 ENCRO,ACHMENT STATIONS=> 

7116.00 
1480. 
0.59 

0.003666 

FIELD SECTION 6 
5.84 723.24 

79. 941. 
2.86 6. 14 

50. 50. 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 7465.000 

7465.00 
1480. 
0.61 

0.004345 

VALLEY SECTION 
5. 28 724.68 

3,9_ 828. 
2. 32 6. 14 
349. 349. 

*SECNO 8270.000 

8270.00 
1480. 
0.66 

0.003618 

FIELD SECTIIJN 6 
5. 79 727. 73 

4,3, 922. 
1. 59 6. 07 
705. 805. 

*SECNO 9120.000 

9120.00 
1270. 
0.74 

0.001957 

FIELD SECTIIJN 7 
5.68 730.30 

64. 515. 
1. 50 4. 38 
85,0. 850. 

250.0 
0.00 

0. 
0.00 

1. 

192.0 
MOVED 
0.00 
460. 
3.69 

50. 

313. 0 
0.00 

0. 
0. 000 

0 

341. 0 
CI/S 

0.00 
28. 

0.040 
4 

TYPE= 
. 72:3. 20 

:203. 
0., 040 

0 

TYPE= 

72:3. 68 
153. 

0,. 040 
0 

E, FIELD 
0.00 
613. 
3.33 
349. 

SECTION 
0.00 

17. 
0.040 

2 

6 
725.08 

135. 
0.040 

0 

MOVED 
0.00 
516. 
2. 07 
705. 

MOVED 
0.00 
692. 
1. 65 
850. 

UIS TD CONFLUENCE 
0. 00 728. 11 

27. 152. 
0. 07() 0. 040 

2 0 

IJ/S 
0.00 

42. 
0.070 

2 

730.45 
118. 

0.040 
0 

HV 
AROB 
XNR 
ICONT 

HI_ 
VIJL 
WTN 
CORAR 

1 TARGET= 
0.82 0.01 

0. 88. 
0.000 0.000 

0 0.00 

1 TARGET= 

0. 44 
125. 

0.040 
0 

0.40 
184. 

0.040 
0 

0.29 
89. 

0.000 
0.00 

1. 39 
91. 

0.000 
0.00 

DL• ElS 
TWA 
ELMliN 
TDP~IID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

63.000 
0. 00 

<H. 
717. 10 

50.00 

149. 000 

0. 19 
41. 

717.40 
111. 75 

0. 01 
<12. 

719. 40 
174. 09 

721. 10 
100000.00 

250.00 
313.00 

721.00 
720. 50 

229.24 
341. 00 

723.00 
722. 50 

231. 33 
405.43 

WITH WOODBECK DRAIN 
0.38 3.02 
249. 98. 

0.070 0.000 
0 0. 00 

0. 15 
419. 

0.070 
0 

2.26 
107. 

0.000 
0.00 

0. 01 
•15. 

721. 94 
181. 92 

0.07 
•19. 

724.62 
231. 57 

725. 54 
725.04 

229.39 
41 i. 31 

727.22 
728. 52 
44. 52 

276.09 
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• ' • 9 JAN BB 10:47:41 PAGE 18 

• • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 
Q GLOB QCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA ' • SLOPE XLOBL XLCH XLOBR ITRIAL roe !CONT CORAR TOPWID ENDST 

• ' • *SECNO 9770.000 
9770. 00 5.23 731. 90 0.00 0.00 732. 13 0.23 1. 64 0.04 729.27 • 1270. 56. 570. 644. 33. 106. 337. 115. 53. 730. 57 • 0.80 1 70 5.38 1. 91 0.070 0.040 0.070 0.000 726.67 45. 13 

• 0.003394 650. 650. 650. 2 0 0 0.00 226.96 272.09 
' • 

• *SECNO 9970.000 • 3470 ENCROACHMENT STATIONS= 0.0 160. 0 TYPE= 1 TARGET= 160.000 

• VALLEY SECTION F, FIELD SECTION 7 
9970. 00 5 23 732. 53 0.00 0.00 732.90 0.38 0. 70 0.07 729.90 • 1270. 134. 586. 550. 33. 106. 125. 117. 54. 731. 20 

• 0.81 4.07 5. 54 4.39 0.030 0.040 0. 030 0.000 727.30 45. 14 
0.003600 200. 200. 200. 2 0 0 0.00 114. 86 160.00 • 

• CCHV= 0.500 CEHV= 1.000 • *SECNO 10150.000 

• ' 3470 ENCROACHMENT STATIONS= '26.0 113. 0 TYPE= 1 TARGET= 87. 000 • FIELD SECTION 7 MOVED U/S 
10150.00 5. 74 733.26 0.00 0 00 733.87 0.61 0. 73 0.23 730. 12 • 1270. 239. 806. 226. 44. 119. 44. 118. 54. 731. 42 • 0. 82 5.47 6.76 5. 12 0.030 0.040 0.030 0.000 727. 52 44.43 
0.004589 180. 180. 180. 2 0 0 0.00 68. 57 113. 00 • • 

*SECNO 10219.000 • • 3470 ENCROACHMENT STATIONS= 225.0 257.0 TYPE= 1 TARGET= 32.000 
10219. 00 6.03 733.63 0.00 0 00 734. 51 0.89 0. 37 0.28 729.80 • 1270. 0. 1270. 0. 0. 168. 0. 118. 54. 100000.00 ' • 0. 82 0.00 7. 55 0.00 0.000 0.040 0.000 0.000 727.60 225.00 
0.006343 69. 69. 69. 2 0 0 0.00 32.00 257.00 

• ' • 
*SECND 10220.000 • • 3370 NORMAL BRIDGE,NRD= 11 MIN ELTRD= 738.30 MAX ELLC= 737.50 

• • 3470 ENCROACHMENT STATIONS= ~'225.0 257. 0 TYPE= 1 TARGET= 32.000 

• ' 
I • 

• • 
• • 
• I • 
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9 JAN 88 10:47:41 

10220.00 
1270. 
0.82 

0.003557 

DIS 
6. 03 

0. 
0.00 

1. 

*SECNO 10250.000 

FACE OF MAIN ST BRIDGE 
733. 63 0.00 0.00 

1270. 0. 0. 
7. 55 0.00 0.000 

1. 1. 0 

734. 52 
168. 

0.030 
0 

0.88 
0. 

0.000 
0 

0.00 
118. 

0.000 
0.00 

3370 NORMAL BRIDGE,NRD= 11 MIN ELTRD= 738.30 MAX ELLC= 737. 50 

3470 ENCROACHMENT STATIONS= 225. 0 257.0 TYPE= 
UIS FACE OF MAIN ST BRIDGE 

10250.00 6.23 733.83 
1270. 0. 1270. 
0.82 0.00 7. 27 

0.003186 30. 30. 

*SECNO 10251. 000 

3470 ENCROACHMENT STATIONS= 
10251.00 6.23 733. 83 

1270. 0. 1270. 
0.82 0.00 7. 27 

0.005655 1. 1. 

*SECNO 10266.000 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

10266.00 6.90 734. 55 
1270. 

0. 82 
0.001916 

221. 
3.23 

15. 

*SECNO 10371.000 
10371.00 

1270. 
0.84 

0.000205 

7. 11 
871. 
1. 26 
105. 

612. 
5 18 

15. 

735. 11 
212. 
1. 73 
105. 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 10770.000 

7 

0.00 
0. 

0.00 
30. 

225.0 
0. 00 

0. 
0. 00 

1. 

253.0 
MOVED 
0. 00 
436 . 
5. 17 

15. 

0. 00 
187. 
1. 74 
105. 

0.00 734.65 
0. 175. 

0.000 0.030 
2 0 

257.0 TYPE= 
0.00 734.65 

0. 175. 
0.000 0.040 

0 0 

315.0 TYPE= 
UIS AND STATIONING 

0.00 
69. 

0.040 
3 

0.00 
692. 

0.040 
2 

734.92 
i 18. 

0.040 
0 

735. 14 
122. 

0.040 
0 

1 TARGET= 

0.82 0. 10 
0. 118. 

0.000 0.000 
0 0.00 

1 TARGET= 
0.82 0.00 

0. 118. 
0.000 0.000 

0 0.00 

1 TARGET= 
REVERSED 

0.37 
84. 

0.030 
0 

0.03 
107. 

0.030 
0 

0.05 
i 19. 

0.000 
0.00 

0.05 
120. 

0.000 
0.00 

0.00 
54. 

727.60 
32.00 

32.000 

0.03 
54. 

727.60 
32.00 

32. 000 
0.00 

54. 
727.60 

32.00 

62.000 

0.22 
54. 

727.65 
62.00 

0. 17 
55. 

728.00 
246.43 

FIELD SECTION 7 MOVED UIS TO CONFLUENCE WITH UNNAMED TRIBUTARY 

729.80 
100000. 00 

225.00 
257.00 

729.80 
100000.00 

225.00 
257.00 

729.80 
100000.00 

225.00 
257.00 

731. 55 
728.45 

253.00 
315.00 

731. 90 
728.80 
77.03 

323.46 
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• I • 9 JAN 88 10:47:41 PAGE 20 

• • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 

• G GLOB GCH GROB ALOB ACH ARDB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

• • 10770.00 5. 77 735. 21 0.00 0.00 735.29 0.08 0. 13 0.02 733.34 

• 1270. 813. 273. 184. 437. 96. 69. 126 . 56. 730.24 
0.89 1. 86 2. 85 2. 67 0.040 0.040 0.030 0.000 729.44 89.02 • 0.000769 330. 399. 399. 2 0 0 0.00 232.60 32i. 62 

• • *SECNO 11170. 000 
FIELD SECTION 7 MOVED U/S - iii70.00 4.84 735. 69 0. 00 0.00 735. 89 0. 20 0. 54 0.06 734. 75 -• ' -1270. 720. 369. 181. 268. 77. 44. 131. 59. 731. 65 

0. 92 2.68 4. 79 4. 14 0.040 0.040 0.030 0.000 730.85 97.39 • 0. 002900 400. 400. 400. 2 0 0 0.00 222.95 320.33 ' • 
• *SECND 11515.000 • 
• 1~ 3470 ENCROACHMENT STATIONS= 213.0 336 0 TYPE= 1 TARGET= 123.000 

FIELD SECTION 7 MOVED U/S AND STATIONING REVERSED • j 4 of C 4 C. r.r. A MA -,,.,-, ,...,., ,... r.r. r. ,...,... -,..,-, en r. CL • C < " ,o "7":)c;, cc 
~ .L .L.., J. ""· uu '"+. 7'"+ F..JF. UC: v.vv v.vu F .:JF • .JC V. ,.JC .a. • "" J. V • .L !wl ,w ....... 7\J 

1270. 452. 548. 270. 94. 79 . 46. 133. 60. 732.88 • 0.93 4. 81 6. 92 5. 83 0.035 0.045 0.035 0.000 732.08 213.00 • 0. 007411 345. 345. 345. 3 0 0 0.00 107.47 320.47 

• I • - CCHV= 0. 500 CEHV= 1. 000 
*SECNO 11713.000 • FIELD SECTION 9 MOVED JUST D/S OF STREAM FLOW GAGE WEIR • 11713. 00 5. 73 738. 63 0.00 0.00 739. 64 1. 01 1. 61 0.45 734.90 

!270. 75. !!39. 56. 13. 137 . !L 134. 60. 735. 50 • 0 94 5. 62 8. 32 5. 10 0.035 0.045 0.035 0.000 732.90 242.83 I • 0.008962 198. 198. 198. 2 0 0 0.00 45.21 288.04 

• ' • I I 

*SECNO 11715.000 

• 3301 HV CHANGED MORE THAN HVINS • 
7185 MINIMUM SPECIFIC ENERGY • 3720 CRITICAL DEPTH ASSUMED • FIELD SECTION AT STREAM FLOW GAGE WEIR 

11715. 00 3.69 739.09 739. 09 0.00 740.92 1. 82 0.02 0.81 735.40 • I 1270. 9. 1250. 11. 3. 114. 3. 134. 60. 735.40 • 0.94 3. 15 10. 92 3. 40 0.035 0.030 0.035 0.000 735.40 248.43 
0.008510 2. ., ~- 2. 0 11 0 0.00 34.37 282.80 • • 

• • 
• I • 
• 



• • 9 JAN 88 10:47: 41 PAGE 21 

• • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

• • *SECNO 11716.000 

• 3301 HV CHANGED MORE THAN HVINS • 
11716. 00 6.74 740.84 0.00 0.00 741. 50 0. 66 0.00 0. 58 736. 10 • ' 1270. 68. 1143. 59. 22. 169. 20. 134. 60. 736. 70 ' • 0.94 3. 13 6. 78 3.01 0, 035 0.030 0.035 0.000 734. 10 240.87 
0.002010 l. 1. 1. 6 0 0 0.00 50. 18 291.05 • I • 

*SECNO 11717.000 • 11717. 00 8.22 741. 52 0.00 0.00 741. 73 0.21 0.00 0.23 735.30 • 1270. 285. 903. 83. 215. 214. 43. 134. 60. 735.90 
0.94 1. 33 4.22 1. 91 0.035 0.030 0.035 0.000 733.30 73.92 • 0.000564 1. 1. 1. 3 0 0 0.00 239.66 313. 58 • 

• *SECNO 11718.000 • 11718. 00 8. 74 741. 64 0 00 0.00 741. 77 0. 13 0.00 0.04 734.90 
1270. 378. 798. 95. 316. 230. 69. 134. 60. 735. 50 • 0. 94 1. 20 3.46 1. 38 0.035 0.030 0.035 0.000 732.90 45.98 • 0.000345 1. 1. 1. 2 0 0 0.00 297. 50 343.48 

• • *SECNO 11720.000 

• 3370 NORMAL BRIDGE,NRD= 14 MIN ELTRD= 739.70 MAX ELLC= 740. 10 • 
• 4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 281. 10 290.00 • D/S FACE PROSPECT ROAD BRIDGE 

11720. 00 8.80 741. 70 0.00 0.00 741. 79 0.09 0.00 0.02 734.90 • 1270. 649. 463. 158. 302. 178. 64. 134. 60. 735. 50 • 0.94 2. 15 2.60 2.46 0.035 0.030 0.035 0.000 732.90 44.33 
0.001153 2. 2. 2. 2 0 0 -88.25 302.32 346.65 • • 

*SECNO 11750.000 • • 3370 NORMAL BRIDGE,NRD= 14 MIN ELTRD= 739.70 MAX ELLC= 740. 10 

• • 4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 281. 10 290. 00 

• I • 
• • 
• • 

- • • 
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• I • U/S FACE PROSPECT ROAD BRIDGE 
11750. 00 8.84 741. 74 0.00 0.00 741.83 0.08 0.03 0.00 734.90 • 1270. 657. 454. 159. 308. 179. 66. 134. 60. 735. 50 I • 0.94 2. 13 2. 54 2.41 0.035 0.030 0.035 0.000 732.90 43. 50 
0.001119 30. 30. 30. 1 0 0 -88.40 304. 74 348.24 • I • 

CCHV= 0. 300 CEHV= 0.500 • *SECNO 11751. 000 • 11751. 00 8.83 741. 73 0.00 0.00 741. 84 0. 12 0.00 0.02 734.90 
1270. 344. 780. 146. 334. 233. 75. 134 . 60. 735. 50 • 0.94 1. 03 3.35 1. 96 0.060 0.045 0.035 0.000 732.90 43.47 • 0.000713 1. 1. 1. 1 0 0 0.00 304.84 348.31 

• • *SECNO 12549.000 

• 3470 ENCROACHMENT STATIONS= 209.0 346. 0 TYPE= 1 TARGET= 137.000 • FIELD SECTION 11 MOVED D/S 
12549.00 6. 15 742.48 0.00 0.00 742.63 0. 16 0. 77 0.02 740.83 • I 1270. 87. 698. 485. 225. 139. 144. 64. 738.83 

I • 69. 
1. 02 1. 27 3. 11 3. 47 0.060 0.045 0.035 0. 000 736.33 209.00 

0.001386 798. 798. 798. 2 0 0 0.00 137.00 346.00 • • 
CCHV= 0. 500 CEHV= 1. 000 • I *SECNO 12699.000 • 12699.00 5.69 742. 79 0.00 0.00 743. 17 0.38 0.31 0.22 743.30 

1270. 0. 1270. 0. 0. 258. 0. 145. 65. 743.30 • 1. 02 0.00 4.93 0.00 0.000 0.045 0.000 0.000 737. 10 241. 27 • 0.003538 150. 150. 150. 2 0 0 0.00 62.61 303.87 

• I • *SECNO 12700.000 

• 3370 NORMAL BRIDGE,NRD= 7 MIN ELTRD= 745.40 MAX ELLC= 743.30 • 
D/S FACE FULTON ROAD <NORTH AVE ROAD) BRIDGE, IN ARMADA • 12700.00 5. 70 742.80 0.00 0.00 743.31 0. 51 0.00 0. 14 743.30 • 1270. 0. 1270. 0. 0. 221. 0. 145. 65. 743.30 

1. 02 0.00 5. 75 0. 00 0.000 0.030 0.000 0.000 737. 10 241. 26 • I 0.001990 1. 1. 1. 0 0 0 -36.97 62.62 303.88 • 
• *SECNO 12732.000 • 

3370 NORMAL BRIDGE,NRD= 7 MIN ELTRD= 745.40 MAX ELLC= 743.30 • • U/S FACE FULTON ROAD (NORTH AVE ROAD) BRIDGE, IN ARMADA 

• • 
• • 
• • 
• I • 



• • 9 JAN 88 10:47:41 PAGE 23 

• ' • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT • TIME VL•B VCH VR• B XNL XNCH XNR WTN ELMIN SSTA • SLOPE XL• BL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

• • 12732.00 5.78 742.88 0.00 0.00 743.38 0. 50 0.06 0.01 743.30 
1270. 0. 1270. 0. 0. 225. 0 . 146. 65. 743.30 • 1. 03 0.00 5.65 0.00 0.000 0.030 0.000 0.000 737. 10 241. 04 • 0.001885 32. 32. 32. 0 0 0 -38.64 63.04 304.08 

• • *SECNO 12733.000 
12733.00 6.05 743. 15 0.00 0.00 743.47 0.32 0.00 0.09 743.30 • 1270. 0, 1270. 0. 0. 281. 0. 146. 65. 743.30 • 1. 03 0.00 4, 52 0.00 0.000 0.045 0.000 0.000 737. 10 240.36 
0. 002761 1. 1. 1. 2 0 0 0.00 64.33 304.68 • • - -

*SECNO 12832.000 • • 3470 ENCROACHMENT STATIONS= 195.0 360.0 TYPE= 1 TARGET= 165.000 
VALLEY SECTION G, FIELD SECTION 11 • 12832.00 4.62 743.62 0.00 0.00 744. 11 0.49 0.47 0. 17 743. 50 • 1270. 7. 850. 412 6. 141. 88. 146. 65. 741. 50 

1.03 1. 20 6.05 4. 71 0.035 0.045 0.045 0.000 739.00 209. 19 • 0.009805 99. 99. 99. 2 0 0 0.00 150.81 360.00 ' • 
• CCHV= 0. 500 CEHV,. 1. 000 • *SECNO 13049.000 

• 3470 ENCROACHMENT STATIONS= 249.0 306.0 TYPE= 1 TARGET= 57.000 
I • 13049.00 5.83 745.24 0.00 0. 00 745.81 0. 57 1. 62 0.08 743.91 

1270. 3. 1260. 7. 1. 207. 3. 147. 66. 741. 91 

-- 1 "ii. ".1, r,.c;. L "C .., 
f "' I'\ l"\..,C:. I'\ /'\JI c:. r. /"\./IC:. r. r.l'\r\ 97'"l0 JI i ~,110 F\I"\ -- .... -...r"""T c..~w Y • ...,\J a;. • .1-'I.J v. v~~ V. V""T..,. V. V""T.J v. vvv , ~---,. 9T.I- c;,9T-,. '"''"' -0.005902 217. 217. 217. 2 0 0 0.00 57.00 306.00 

• • *SECNO 13099.000 

• 3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 31. 000 I • 13099.00 6. 10 745.60 0.00 0.00 746.57 0.97 0.35 0.40 741. 30 
1270. 0. 1270. 0. 0. 161. 0. 147. 66. 100000.00 • 1.04 0.00 7.90 0.00 0.000 0.045 0.000 0.000 739. 50 250.00 • o. 008591 50. 50. 50. 2 0 0 0.00 31. 00 281. 00 

• • 
• • 
• • 
• • 

' • 
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9 JAN 88 

SECNO 
Q 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

*SECNO 13100.000 

CRIWS 
GROB 
VROB 

, XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
IC•NT 

HL 
VOL 
WTN 
CORAR 

3370 NnRMAI RRTnc~.NRn= 13 MIN ELTRD= 746. 90 MAX ELLC= 747.40 

, 3470 ENCROACHMENT STATIONS= 

13100.00 
1270. 

1. 04 
0.003815 

D/S FACE BURK 
6, 10 745.60 

0. 1270. 
0.00 7.90 

1. 1. 

*SECNO 13138.000 

250. 0 281. 0 
ROAD BRIDGE 

0.00 
0. 

0.00 
1. 

0.00 
0. 

0.000 
0 

TYPE= 

746. 57 
161. 

0. 030 
0 

1 TARGET= 

0.97 
0. 

0.000 
0 

0.01 
147. 

0.000 
-0. 15 

3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 746.90 MAX ELLC= 747.40 

3470 ENCROACHMENT STATIONS= 

13138.00 
1270. 

1. 04 
0.003270 

U/S FACE BURK 
6.38 745.88 

0. 1270. 
0.00 7. 50 

38. 38. 

*SECNO 13139.000 

3470 ENCROACHMENT STATIONS= 
13139.00 6.39 745.89 

1270. 0. 1270. 
1.04 0.00 7.48 

0. 007320 1. 1. 

*SECNO 13150.000 

250. 0 281. 0 
ROAD BRIDGE 

0.00 0. 00 
0. 0. 

0.00 0.000 
38. 2 

250.0 
0.00 

0. 
0.00 

1. 

281.0 
0.00 

0. 
0.000 

0 

3301 HV CHANGED MORE THAN HVINS 

TYPE= 

746.75 
169. 

0.030 
0 

TYPE= 
746. 76 

170. 
0.045 

0 

3470 ENCROACHMENT STATIONS= 250.0 305.0 TYPE= 
FIELD SECTION 11 MOVED U/S 

13150.00 7. 16 746.76 0.00 0. 00 747. 08 
1270. 

1. 04 
0.002586 

" v. 

0.00 
11. 

1270. 
4. 53 

11. 

" v. 

0.00 
11. 

" v. 

0.000 
3 

""" .c;:QV. 

0.045 
0 

1 TARGET= 

0.87 
0. 

0.000 
0 

0. 13 
148. 

0.000 
-o. 17 

1 TARGET= 
0.87 0.00 

0. 148. 
0.000 0.000 

0 0.00 

1 TARGET= 

0.32 
" v. 

0.000 
0 

0.04 
4AO 
.l."'Y'Q • 

0.000 
0.00 

•LOSS 
TWA 
ELMIN 
TOPWID 

31. 000 

0.00 
66. 

739. 50 
31. 00 

31.000 

0.05 
66. 

739. 50 
31. 00 

31. 000 
0.00 

66. 
739. 50 

31 00 

55.000 

0.28 
LL 

"'"'· 739.60 
55. 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
E:NDST 

741. 30 
100000 00 

250.00 
281. 00 

741. 30 
100000.00 

250.00 
281. 00 

741. 30 
100000.00 

250.00 
281.00 

744. 10 
100000.60 

250.00 
305.00 
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9 JAN BB 10:47:41 

SECNO DEPTH CWSEL CRIWS 
G GLOB GCH GROB 
TIME VLDB VCH VRDB 
SLOPE XLOBL XLCH XLOBR 

*SECNO 13400.000 

3470 ENCROACHMENT STATIONS= 155.0 
FJELD SECTION 11 MOVED 

13400.00 7. 74 747. 34 0.00 
1270. 285. 493. 492. 

1. 10 1. 03 1. 58 1. 18 
0.000232 250. 250. 250. 

CCHV= 0. 500 CEHV= 1. 000 
*SECNO 13779. 000 

3470 ENCROACHMENT STATIONS= 249.0 
FJELD SECTION 11 MOVED 

13779.00 7. 91 747. 51 0. 00 
1270. 3. 1259. 8. 

1. 12 0.92 3. 91 1. 40 
0 001363 379. 379. 379. 

*SECNO 13830.000 

3470 ENCROACHMENT STATIONS= 

13830.00 
1270. 

1. 13 

D/S FACE ARMADA 
8.02 747. 62 

250.0 
CENTER 
0.00 

0.003878 

SPECIAL BRIDGE 

0. 1270. 
0. 00 5. 97 

5i. 5i. 

0. 
0.00 

5i. 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL Tnf' ·-~ 

405.0 TYPE= 
U/S 

0.00 747.36 
278. 312. 

0.045 0.045 
2 0 

306. 0 TYPE= 
U/S 

0 00 747.75 
3. 322. 

0.050 0.045 
2 0 

281. 0 TYPE= 
ROAD BRIDGE 

0.00 748. 18 
0. 213. 

0.000 0.045 
2 0 

5070,VARIABLE ELCHU OR ELCHD ON CARD SB NOT SPECIFIED 

HV HL 
AROB VOL 
XNR WTN 
Tf""nl\.lT CORAR ... '-' ...,. V • 

1 TARGET= 

0.03 0. 14 
417. 151. 

0.050 0.000 
0 0.00 

1 TARGET= 

0.24 0. 18 
5 157. 

0.035 0.000 
0 0.00 

1 TARGET= 

0. 55 0. 11 
0. 157. 

0.000 0.000 
0 0.00 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 
195.00 0.00 2.30 3.00 0.00 31.00 0.00 

wSECN• 13860.000 
PRESSURE FLOW 

•LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TDPt ... JID 

250.000 

0. 15 
67. 

739.60 
250.00 

57.000 

0.21 
68. 

739.60 
57.00 

31. 000 

0.32 
68. 

739.60 
3i. 00 

ss 
0.00 

SSTA 
ENDST 

744. 10 
742. 10 

155.00 
405.00 

744. 10 
742. 10 

249.00 
306.00 

743.20 
100000.00 

250.00 
28i. 00 

ELCHU 
739.60 

ELCHD 
739.60 
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9 JAN 88 10:47:41 

SECNO 
G 
TIME 
SL.OPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

EGPRS EGLWC 

749. 14 748. 18 

CWSEL 
GCH 
VCH 
XLCH 

H3 

0.00 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

GWEIR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

0. 

GPR 

1270. 

250.0 281. 0 TYPE= 
U/S FACE ARMADA CENTER ROAD BRIDGE 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

BAR EA TRAPEZOID 
AREA 

195. 236 . 

1 TARGET= 

C ITV OF ARMADA, U/S CORPORATE LIMIT ONE. B. COON 
0.41 

0. 
0.000 

CR. 
13860.00 

1270. 
1. 13 

0.002519 

9. 13 748.73 
0. 1270. 

0.00 5. 14 
30. 30. 

*SECNO 13910.000 

3470 ENCROACHMENT STATIONS= 

13910. 00 
1270. 

1. 13 
0.000858 

FIELD SECTION 
9.23 749.23 
232. 606. 
1. 61 3. 50 

50. 50. 

CCHV= 0.300 CEHV= 
*SECNO 14160.000 

0. 500 

14160.00 
1270. 

1. 19 
0.000312 

VALLEY SECTION 
7.97 749. 47 
863. 270. 
1. 17 1. 87 
250. 250. 

*SECNO 14910.000 

3265 DIVIDED FLOW 

14910.00 
1270. 

1. 29 
0. 001040 

6.81 
804. 
1. 72 
750. 

749.84 
350. 
2. 97 
750. 

0.00 0.00 749. 14 
0. 0. 247. 

0.00 0.000 0.045 
30. 2 0 

242.0 
14 MOVED 

0.00 
431. 
2. 15 

50. 

H, FIELD 
0.00 
138. 
1. 07 
250. 

0.00 
116. 
1. 54 
750. 

381. 0 
D/S 

0.00 
145. 

0.050 
2 

SEC'fliJN 
0.00 
736. 

0. 050 
2 

0.00 
468. 

0.050 
2 

TYPE= 

749.35 
173. 

0.045 
0 

i4 
749. 50 

144. 
0.045 

0 

749.91 
118. 

0.045 
0 

0 

0. 96 
158. 

0.000 
0.00 

1 TARGET= 

0. 12 
201. 

0.050 
0 

0.03 
128. 

0.050 
0 

0.07 
75 . 

0.050 
0 

0.07 
158. 

0.000 
0.00 

0. 12 
162. 

0.000 
0. 00 

0.39 
177. 

0.000 
0.00 

OLOSS 
TWA 
ELMIN 
TOPl-J!D 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ELLC 

747.20 

ELTRD 

750.30 

31. 000 

0.00 
68. 

739.60 
31. 00 

139.000 

0. 14 
68. 

740.00 
139.00 

0.03 
69. 

741. 50 
324. 11 

0.02 
75. 

743.03 
271. 49 

743.20 
100000.00 

250.00 
281. 00 

744.80 
743. 70 

242.00 
381. 00 

746.30 
745.20 
52.46 

376. 56 

747.83 
746.73 
57.85 

363.94 
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9 JAN 88 10:47:41 PAGE 27 

• ' • ' 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 

I 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA I • I 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

'. 

• ' • I 
*SECNO 15660.000 

I 

• I 3265 DIVIDED FLOW I • ' 
FIELD SECTION 14 MOVED UIS 

I • I 15660.00 6.30 750.87 0.00 0.00 750.99 0. 12 1. 05 0.02 749.37 • ' 1270. 760. 408 102. 364. 106. 55. 187. 79. 748.27 
1. 37 2.09 3.85 1. 86 0.050 0.045 0.050 0. 000 744. 57 60.24 • 0.002007 750. 750. 750. 2 0 0 0.00 256.08 359.99 

I • I 

• *SECNO 17150.000 
I • I 

FIELD SECTION 15 MOVED D/S 
17150.00 6. 90 754. 53 0.00 0.00 754.83 0. 31 3.75 0.09 752.23 • I 1270. 281. 989. 0. 155. 200. 0. 203. BB. 756.23 • ' 1 47 1. 81 4.94 0. 00 0.045 0.045 0.000 0.000 747.63 69.47 
0.002913 1690. 1490. 1290. 3 0 0 0.00 221. 12 290. 59 • ' ' • I 

*SECNO 18650.000 • I VALLEY SECTION I, FIELD SECTION 15 I • I 
18650.00 7.32 758. 02 0.00 0.00 758.20 0. 18 3.33 0.04 755.30 

1270. 400. 870. 0. 240. 218. 0. 217. 96. 759.30 

• I 
1. 60 1. 67 3.99 0.00 0.045 0.045 0.000 0. 000 750.70 47.42 ' • I 

0.001750 1500. 1500. 1500. 2 0 0 0.00 244.04 291. 45 

• • *SECNO 18950.000 
FIELD SECTION 15 MOVED UIS TO STUDY LIMIT • I 18950.00 7.25 758. 56 0.00 0.00 758. 76 0.20 0. 55 0.01 755.91 • 1270. 379. 891. 0. 224. 215. 0. 220. 98. 759.91 

1. 62 1. 69 4. 15 0.00 0. 045 0.045 0.000 0. 000 751.31 48.29 

• I 0.001919 300. 300. 300. 3 0 0 0.00 243.01 291.30 ' • I ' 
I 

I 

• I I • I 
I 

• I • 
• I ' • 

I 

• • 
I 

• I • I 
I 

• I • I 

• I 
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9 JAN 88 10:47:41 

******~******~************************************ 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52, 53,54,55,56 

************************************************** 

Ti . CITY OF ARMADA, MICHIGAN 
T2 LIMITED DETAIL FIS, EAST BRANCH COON CREEK 
T3 100-YEAR DISCHARGE, ENCROACHED RUN 

Ji ICHECK ING NINV IOIR STRT 

0. 3. 0. 0. 0.000000 

J2 NPROF IPLOT PRFVS XSECV XSECH 

15.000 0.000 -1.000 0. 000 0.000 

METRIC HVINS G 

0.00 0.0 0. 

FN ALLDC IBW 

0.000 0.000 0.000 

THIS RUN EXECUTED 9 JAN 88 

WSEL FG 

697.210 0.000 

CHNIM ITRACE 

0.000 0.000 
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9 JAN 88 10:47:41 

SECNO DEPTH 
G GLOB 
TIME VLOB 
SLOPE XLOBL 

CCHV= 0. 500 CEHV= 
*SECNO 0.000 

CWSEL 
GCH 
VCH 
XLCH 

1. 000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

223.0 
VALLEY SECTION TAKEN 

0.00 8.01 697.21 0.00 
1480. 248. 840. 392. 
0.00 2.64 7.08 3. 14 

0.003078 0. 0. 0. 

*SECNO 1. 100 

3470 ENCROACHMENT STATIONS= 258.0 
1. 10 8. 39 697. 59 0. 00 

1480. 0. 1480. 0. 
0. 01 0. 00 5. 10 0.00 

0.001864 100. 100 100. 

itSECNO 1.200 

WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
!TRIAL IDC ICONT CORAR 

310. 0 TYPE= 1 TARGET= 
AT 33 MILE ROAD AND MOVED D/S 

697. 11 697. 71 0. 50 0. 00 
94. 119. 125. 0. 

0.060 0.040 0.060 0.000 
0 0 0 0. 00 

295.0 TYPE= 1 TARGET= 
697.54 697.99 0. 40 0. 24 

0. 290. 0. 1. 
0.000 0.040 0.000 0.000 

2 0 0 0.00 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 700.00 MAX ELLC= 697.90 

3470 ENCROACHMENT STATIONS= 258. 0 295. 0 TYPE= 1 TARGET= 
~ ·~ r-Ar,.r- M~ MM hATI r- nnAn 
I.If"' rH\.,C. ur- ~~ r1J.L.c. nut1u 

1. 20 8.39 697. 59 0.00 697.54 698.00 0. 40 0.00 
1480. 0. 1480. 0. 0. 291. 0. 1. 
0.01 0.00 5.09 0.00 0. 000 0.030 0.000 0.000 

0.001048 1. 1. 1. 0 0 0 0. 00 

• itSECNO 13.000 

e 

• . , 

• ., 
• 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 700.00 MAX ELLC= 697.90 

3470 ENCROACHMENT STATIONS= 258.0 295. 0 TYPE= 1 TARGET= 
U/S FACE OF 33 MILE ROAD 

13.00 8.42 697.62 0.00 697. 57 698.02 0.40 0.03 
1480. 0 . 1480. 0. 0. 292. 0. 1. 
0.01 0.00 5.07 0.00 0. 000 0.030 0.000 0.000 

0.001034 25. 25. 25. 0 0 0 0.00 

• PAGE 29 

• •LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA • TOPWID ENDST 

• 
• 

87.000 • 
0.00 692.80 

0. 691. 80 • 689.20 223.00 
87.00 3i0.00 • 

• 37.000 
0. 05100000.00 

0. 100000. 00 • 689.20 258.00 
37.00 295.00 • 

I -• 
• 37.000 

0. 00100000.00 • 0. 100000.00 
689.20 258.00 
37.00 295.00 • 

• --
37.000 

' • 0. 00100000.00 
o. 100000. 00 

689.20 258.00 • 37.00 295.00 

• 
• 
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9 JAN 8B 10:47:41 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q GLOB GCH GROB ALDB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL roe ICONT CORAR TOPWID ENDST 

*SECNO 14.000 

3470 ENCROACHMENT STATIONS= 258.0 295. 0 TYPE= 1 TARGET= 37.000 
14.00 8.42 697.62 0.00 697. 57 698.02 0.40 0.00 0.00100000.00 
1480. 0. 1480. 0. 0. 292. 0. 1. 0. 100000.00 
0.01 0. 00 5. 07 0.00 0. 000 0.040 0.000 0.000 689.20 258.00 

0.001840 1. 1. 1. 0 0 0 0.00 37.00 295. 00 

*SECNO 64.000 
2800 NAT G1= 433. 51 WSEL= 697.99 ENC Gt= 433. 51 WSEL= 698.09 RATIO= 0.0000 

69B.09 NAT G1= 4B6. RATIOS LOB,CH,ROB= 0.2863 0.3794 0.3343 WSEL= 

3470 ENCROACHMENT SiATIONS= 

64.00 
1480 

0. 01 
0.001212 

VALLEY SECTION 
8 B1 698. 01 
37B. 632. 
1. 92 4. 78 
en 
.JV. 

en 
.JV, 

CCHV= 0.300 CEHV= 
*SECNO 400. 000 

0. 500 

2800 NAT 01~ 431. 14 WSEL= 

199. 2 ~~o. 9 iYPE= 
A, TAKEN IN CONNECTION WITH 
0.00 697.99 698. 20 
470. 197. 132. 
2.20 0.060 0.040 

2 0 

4 TARGET~ 
BRIDGE DATA 
0. 19 0. 07 
213. 1. 

0.060 o. 000 
" V 

,.. l'\I'\ 
v. vv 

699. 50 ENC 431. 14 WSEL= 

0. 108 

0. 10 
0. 

6B9.20 
127.67 

RATIO;;; 
NAT G1= 457. RATIOS LOB,CH,ROB= 0. 5730 0.2762 0. 1508 WSEL= 

698.60 
698.60 

3470 ENCROACHMENT STATIONS= 135. 9 376.4 TYPE= 4 TARGET= 0.057 
VALLEY SECTION B, FIELD SECTION 2 

400.QO 6. 55 698. 55 0. 00 698.50 698.65 0.09 Q,41 Q,03 
1480. B54. 438. 189. 478. 121. 122. 6. 2. 
0.05 1. 79 3.62 1. 54 0.060 0.040 0.060 0.000 692.00 

0.001247 336. 336. 336 2 0 0 0.00 240. 51 

*SECNO 1900.000 
2800 NAT G1= 157. 73 WSEL= 701. 9B ENC Gi= 157. 73 WSEL= 702.08 RATIO= 
NAT Gi= 173. RATIOS LOB,CH,ROB= 0.5042 0.4125 0.0833 WSEL= 702.08 

3470 ENCROACHMENT STATIONS= 160. 3 357.8 TYPE= 4 TARGET= 0.086 
FIELD SECTION 2 MOVED U/S 

1900.00 5. 22 702 12 0.00 701. 98 702.60 0.48 3. 76 0. 19 
1480 753. 660. 67. 234. 88. 31 24. 9. 

0 13 3. 21 7. 53 2. 14 0.060 0.040 0.060 0.000 696.90 
0.008254 1450. 1500. 1300. 3 0 0 0.00 197. 51 

692.B0 
691. 80 

199.20 
32b.87 

0.0000 

694, 60 
696.70 

135.91 
376.42 

0.0000 

699. 50 
701. 60 

160.25 
357. 76 
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9 JAN BB 

SECNO 
Q 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNO 4064.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
roe 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

•LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT Gi= 368.84 WSEL= 709.05 ENC 01= 368. 84 WSEL= 
NAT G1= 391. RATIOS LOB,CH,ROB= 0.3322 0.3429 0.3249 WSEL= 

709. 15 RATIO= 0. 0000 
709. 15 

3470 ENCROACHMENT STATIONS= 134.0 
FIELD SECTION 4 MOVED 

4064.00 5. 17 709. 13 0.00 
1480. 477. 539. 465. 
0.36 1. 61 4.09 1. 59 

0.001628 2064. 2164. 2014. 

*SECNO 4964.000 

395. 7 TYPE= 
D/S 

709.05 709.25 
296. 132. 

0.070 0.040 
6 0 

4 TARGET= 

0. 12 
291. 

0.070 
0 

6. 54 
49. 

0.000 
0.00 

0.057 

0. 11 
20. 

703.96 
261. 69 

706.46 
706.46 

133.97 
395.67 

2800 NAT 01= 220.97 WSEL= 711.23 ENC G1= 220.97 WSEL= 711.33 RATIO= 0.0000 
711.33 NAT G1= 238. RATIOS LOB,CH,ROB= 0.2988 0.4192 0.2820 WSEL= 

3470 t:.N(;t,<UA!:HMl:.N I \:r!Al IONS= 
FIELD 

4964.00 4.42 
1480. 418. 
0.43 2. 19 

~ l"\.A.ll""'•r,, 900. V. VV&of-;;)1.c! 

CCHV= 0. 500 CEHV= 
*SECNO 5364.000 

SECTION 
711. 33 

669. 
6.06 
900. 

1. 000 

3470 ENCROACHMENT STATIONS= 
VALLEY SECTION 

5364.00 5.28 713. 50 
1480. 368. 843. 
0.45 

0.006627 
2. 77 
400. 

C, 1 .d ..., . ... ....... 

400. 

4 
i47.6 365. 0 TYPE= 
MOVED D/S 
0.00 711. 23 711. 63 
392. 191. 111. 
2.25 0.070 0.040 
900. 2 0 

185.0 325.0 TYPE= 
TAKEN AT NORTH AVE ROAD AND 
0.00 713.45 714. 14 
269. 133. 104. 
"' • c; ... .... ,., 0.070 (\ "JI,... 

'-lo \J'"T\J 

400. 3 0 

4 TARGET= 

0.30 2.29 
175. 62. 

0. 070 0.000 
0 0.00 

1 TARGET= 
MOVED D/S 
0. 64 2. 17 

85. 65. 
0.070 

·o 0.00 

0.072 

0.09 
25. 

706.9i 
217.39 

140.000 

0.34 
26. 

708.22 
132. 59 

709.41 
709.41 

147.61 
365.00 

709.32 
710. 72 

185.00 
317. 59 

• , *SECNO 5564.000 

3470 ENCROACHMENT STATIONS= 235.0 304. 0 TYPE= 1 TARGET= 69.000 • VALLEY SECTION TAKEN AT NORTH AVE ROAD AND MOVED D/S 
5564.00 5. 85 714. 71 0.00 714.70 715.42 0. 71 1. 21 0.07 709.96 

1480. 287. 943 250. 81. 117. 75. 67. 27. 711. 36 

• 0. 45 3.55 8.08 3.31 0.070 0.040 0.070 0.000 708.86 235.00 
0.005568 200. 200. 200. 2 0 0 0.00 69.00 304.00 

•· 
• 
• 
• 
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9 JAN 88 i0:47:41 

iSECNO 
11} 

TIME 
SLOPE 

DEPTH 
GLOIB 
VLGIB 
XLCIIBL 

*SE<CNO 5639.00CI 

CWSEL 
GCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
5639. 00 6,. 10 715. 20 

1480. 0. 1480. 
0 46 Cl.00 8. 52 

0.007810 75. 75. 

*SECNO 5640.000 

CRIWS 
GROB 
VROB 
XLOBR 

250.0 
0.00 

0. 
0.00 

75. 

WSELK 
ALOB 
XNL 
ITRIAL 

282.0 
715. 19 

0. 
0.000 

2 

EG 
AGH 
XNCH 
Il~C 

TYPE= 
7:16. 33 

174. 
0.040 

0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
1. 13 0. 49 

0. 67. 
0.000 0.000 

0 0. 00 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 719.20 MAX ELLC= 717.30 

3470 ENCROACHMENT STATIONS"" 

5640.00 
1480. 
0.46 

0. 004377 

D/S FACE OF 
6,. i 1 715. 21 

0. 1480. 
0.00 8. 51 

i. 1. 

*SECNO 5664.000 

250.0 
NORTH AVE 

0. 00 
0. 

0.00 
1. 

282. 0 
ROAD, D/S 

715.20 
0. 

0.000 
0 

TYPE= 
OF ARMADA 
7:16. 33 

174. 
().030 

0 

1 TARGET= 

1. 13 
0. 

0.000 
0 

0.01 
67. 

0.000 
0.00 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 719.20 MAX ELLC= 717. 30 

3470 ENCROACHMENT STATIONS= 

5664.00 
1480. 

0. 46 
0.003838 

UIS FACE OF 
6,.35 71545 

0. 1480. 
0.00 8. 15 

24. 24. 

<>SECNO 5665.000 

3470 ENCROACHMENT STATIONS= 
5665. 00 6,. 36 715. 46 

1480. 0. 1480. 
0.46 0.00 8. 14 

0. 006812 1. 1. 

250. 0 
NORTH AVE 

0.00 
0. 

0. 00 
24. 

250.0 
0.00 

0. 
0.00 

1. 

282. 0 
ROAD, D/S 

715.44 
0. 

o. 000 
2 

282.0 
715.45 

0. 
0.000 

0 

TYPE= 
OF ARMADA 
7:16. 48 

182. 
0. 030 

0 

TYPE= 
71l6. 49 

182. 
0.040 

0 

1 TARGET= 

i. 03 
0. 

0.000 
0 

0. 10 
67. 

0. 000 
0.00 

1 TARGET= 
1. 03 0. 01 

0. 67. 
0.000 0.000 

0 0. 00 

•LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

32.000 
0.42 

27. 
709. 10 

32.00 

32.000 

o.oo 
27. 

709.10 
32.00 

32.000 

0. 05 
27. 

709. 10 
32.00 

32.000 
0.00 

27. 
709. 10 
32.00 

710.60 
100000.00 

250.00 
282.00 

710.60 
100000.00 

250.00 
282.00 

710.60 
100000.00 

250.00 
282.00 

710.60 
100000.00 

250.00 
282.00 
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9 JAN 88 

SECNO 
0 
TIME 
SLOPE 

10:47·41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

*SECNO 5739.000 

• 3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
• 3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VRDB 
XLOBR 

175.0 

WSELK 
ALOB 
XNL 
!TRIAL 

355. 0 

EG 
ACH 
XNCH 
!DC 

TYPE= 

HV 
AROB 
XNR 
!CONT 

1 

HL 
VOL 
WTN 
CORAR 

TARGET= • VALLEY SECTION C, TAKEN IN CONNECTION WITH BRIDGE DATA . , 

• ., 
• ., 
• 
• ., 
• .. 
- I . , . , 

• 
• 
• 

5739.00 4. 51 717. 51 717. 51 717. 51 
1480. 418. 748. 314. 87. 
0.46 4.78 B. 70 5. 40 0. 040 

0.009697 74. 74. 74. 2 

*SECNO 5759.000 

3470 ENCROACHMENT STATIONS= 155.0 375.0 
FIELD SECTION AT C MOVED U/S 

5759. 00 4.88 718. 18 0.00 718 18 
1480. 538. 632. 309. 147. 
0.46 3.67 6.70 4.37 0. 040 

0.005089 20. 20. 20. 9 

*SECNO 5839.000 

3470 ENCROACHMENT STATIONS= 150.0 385. 0 
FIELD SECTION 4 MOVED D/S 

5839.00 5.61 718 84 0.00 718.85 
1480. 550. 355. 575. 307. 
0.47 1. 79 2. 47 1. 78 0. 040 

0.000527 BO. BO. BO. 2 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 6364.000 

r:,,47n ENCROACHMENT STATIONS= 150.0 375.0 ...,.,. , ..... 
VALLEY SECTION D, FIELD SECTION 

6364.00 4 86 719. 16 0. 00 719. 10 
1480. 533. 417. 530. 232. 

0. 52 2.30 3.40 2. 30 0. 040 
0.001231 450. 525. 400. 3 

718.30 0. 79 0. 60 
86. 58 . 68. 

0.040 0.040 0.000 
14 0 0.00 

TYPE= 1 TARGET= 

718.62 0.44 0. 14 
94. 71. 68. 

0.040 0.040 0.000 
0 0 0. 00 

TYPE= 1 TARGET= 

718.90 0. 06 0. 10 
144. 322. 69. 

0. 040 0.040 0.000 
0 0 0.00 

TYPE~ 1 TARGET= 
4 
719. 27 0. 11 0. 35 

123. 230. 76. 
0. 040 0.040 0.000 

0 0 0. 00 

•LOSS 
TWA 
ELMIN 
TOPWID 

180.000 

0. 12 
27. 

713. 00 
132.00 

220.000 

0. 18 
27. 

713. 30 
161. 25 

235.000 

0. 19 
27. 

713. 23 
235.00 

225.000 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

714. 10 
715.50 

175.00 
315.04 

714.40 
715.80 

155.00 
316.25 

715. 73 
715. 73 

150.00 
385.00 

0.02 716.80 
30. 716.80 

714.30 150.00 
225. 00 375.00 

j • . I 
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't JAN BB 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNO 6735.000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOSR 

165.0 

WSELK 
ALOB 
XNL 
ITRIAL 

355. 0 

EG 
ACH 
XNCH 
IDC 

TYPE= 
CITY OF ARMADA, D/S CORPORATE LIMIT ON 

6735.00 4.04 719.86 
1480. 473. 576. 

0. 54 3.52 5.77 
0.004692 371. 371. 

CCHV= 0. 500 CEHV= 1.000 
*SECNO 6950.000 

0.00 719. 73 720. 17 
431. 134. 100. 
3.46 0.040 0.040 
371. 3 0 

E. 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
B. COON CR. 
0.32 0.80 
125. 80. 

0.040 0.000 
0 0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

190.000 

0. 10 
31. 

715.82 
190.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

718.32 
718.32 

165.00 
355.00 

2800 NAT G1= 178.24 WSEL= 721.01 ENC G1= 178. 24 WSEL= 
NAT G1= 337. RATIOS LOB,CH,ROB= 0.3634 0.2939 0.3427 WSEL= 

721. 11 RATIO= 0.0000 
721. 11 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

6950 00 4.39 721. 09 
1480. 352. 830. 

0. 55 5. 13 7. 58 
0. 007154 215. 215. 

*SECNO 7049.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 
7049.00 4.94 722.04 

1480. 
0.56 

0. 013581 

" ~-
0.00 

99. 

3265 DIVIDED FLOW 

1480. 
7.93 

99. 

219.2 309. 7 
4 MOVED UIS, LEFT 

0.00 721.01 
298. 69. 
4.78 o. 040 
215. 2 

250.0 313. 0 
0.00 721. 96 

" " ~- ~-
0.00 0. 000 

99. 2 

TYPE= 4 TARGET= 0.471 
ENCROACHMENT AT SEWAGE TREATMENT 
721. 76 0.67 1. 23 0.35 

110. 62. 81. 32. 
0.040 0.040 0.000 716. 70 

0 0 0.00 90. 55 

TYPE= 1 TARGET= 63.000 
723. 02 0.98 0.95 0.31 

'0"7 " 82. 32. ... -' . ~-
0.040 0.000 0.000 717. 10 

0 0 0.00 50.00 

3370 NORMAL BRJDGE,NRD= 13 MIN ELTRD= 731.60 MAX ELLC= 730. 50 

719.20 
719.20 

219. 16 
309. 71 

721. 10 
100000.00 

250.00 
313.00 
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9 JAN 88 10:47:41 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

3470 ENCROACHMENT 

CWSEL 
QCH 
VCH 
XLCH 

STATIONS== 
D/S FACE GRAND 

7f'\C.l'\ "" II OL ,,.,~ '"-· I 'U.,r'U, \,I,_, ..... TU I C.C:... VQ 

1480. 0. 1480. 
0.56 0.00 7. 90 

0.007565 1. 1. 

*SECNO 7065.000 

• 3265 DIVIDED FLOW 

CRIWS 
QROB 
VROB 
XLOBR 

250.0 
TRUNK 
" "" v. vv 

0. 
0.00 

1. 

WSELK 
ALOB 
XNL 
ITRIAL 

313. 0 

EG 
ACH 
XNCH 
roe 

TYPE= 
RAILROAD BRIDGE 

.,,., 1 00 ..,,..,.., ,,,., 
I,::;. ... , --,7 , c:;.wi. \JW 

0. 187 
0. 000 0. 030 

0 0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

" 0"7 " '" v. 7r v. \,I ... 

0 . 82. 
0.000 0.000 

0 0.00 

• 3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 731.60 MAX ELLC= 730.50 .I 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

3470 ENCROACHMENT STATIONS== 
U/S FACE GRAND 

7065.00 5. 30 
1480. 0. 

0. 56 0. 00 
0.005859 15. 

*SECNO 7066.000 

3265 DIVIDED FLOW 

722. 40 
1480. 
7.21 

15. 

3470 ENCROACHMENT STATIONS== 
7066.00 

1480. 
0. 56 

0.010418 

5. 31 
0. 

0.00 
1. 

*SECNO 7116.000 

- --- -· ·---. -· ••-•-· ·-3470 1:.N(;t-lUA(;HMl:.N I 

722.41 
1480. 

7.21 
1. 

l::i I A I lUNl::i= 

FIELD SECTION 
7116. 00 5. 76 723. 16 

1480. 30. 984. 
0. 56 3.09 6. 54 

0.004252 50. 50. 

250.0 
TRUNK 
0.00 

0. 
0.00 

15. 

250.0 
0.00 

0. 
0.00 

1. 

245.0 
6 MOVED 

0.00 
466. 
3.88 

~n :,v. 

313.0 TYPE= 1 TARGET= 
RAILROAD BRIDGE' 

722.37 723.21 0.81 0. 10 
0. 205. 0. 82. 

0.000 0.030 0.000 0.000 
2 0 0 0. 00 

313.0 TYPE= 1 TARGET= 
722.38 723.22 0.81 0. 01 

0. 205. 0. 82. 
0. 000 0. 040 0.000 0.000 

0 0 0 0. 00 

34i. 0 TYPE= i TARGET= 
D/S 
723.24 723.68 0. 52 0.32 

10. 151. 120. 82. 
0. 040 0. 040 0.040 0.000 

3 0 0 n nn u. vu 

OLOSS 
TWA 
ELMIN 
TOPWID 

63.000 

" "" \.I. \JV 

32. 
717. 10 

50.00 

63.000 

0.08 
32. 

717. 10 
50.00 

63.000 
0.00 

32. 
717. 10 

50.00 

96.000 

0. 14 
32. 

717.40 
~, nn 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

-,.,, i "' ,,;;,,. .... ,1,'U 

100000. 00 
250.00 
313.00 

721. 10 
100000.00 

250.00 
313.00 

721. 10 
100000.00 

250.00 
313.00 

721. 00 
720. 50 

245.00 
~A• nn 

"J'C:,. vu .3~.L. UV 
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9 Jl>,N 88 

SEC:NO 
G 
TIME 
SLCIPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CCHV= 0.300 CEHV= 0. 500 
*SECNCl 7465.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICDNT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

Bil1NK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT Gl= 224.53 WSEL= 724.68 ENC 01= 224.53 W!3EL= 
NAT <U= 242. RATIOS LOB .. CH, ROB= 0. 0292 0. 5420 0. 4288 I.JSEL= 

724. 78 RATIO= 0.0000 
724.78 

3470 ENCROACHMENT STATIONS= 
VALLEY SECTIDN 

250.0 380. 1 TYPE= 
6 
725.22 

139. 
0. 040 

0 

4 TARGET= 0.071 

746~,. 00 
1~>80. 

Cl. 58 
0. 004>444 

5. 40 724.80 
0. 850. 

0.00 6. 12 
349. 349. 

•SECNCI 8270. 000 

E, FIELD SECTION 
0.00 724.68 
630. 0. 
3.63 0.000 
349. 2 

0. 4~2 
174. 

0.040 
0 

2800 NAT G\1= 246.06 WSEL= 727. 73 ENC 01= 246.06 W!3EL= 
NAT Gil= 259. RATIOS LOB, CH, ROB= 0. 0308 0 6120 0. 3572 l~SEL= 

1. 52 
84. 

0.000 
0.00 

0.03 
33. 

719.40 
130. 14 

723.00 
722. 50 

:.!50. 00 
3180. 14 

727. 83 RATIO= 0.0000 
727.83 

3470 ENCROACHMENT STATIONS= 247.9 387. 4 TYPE= 4 TARGET= 0.051 
FIELD SECTION 6 MOVED U/S TD CONFLUiENCE WITH WOODBECK DRAl:N 

827CI. 00 5 92 727.86 0. 00 727. 73 728.25 0. 40 
14'80. 6. 952. 522. 5. 156. 240. 

Cl. 62 1. 34 6. 10 2. 18 0.070 0. 1040 0.070 
0. 00::01524 705. 805. 705. 2 0 () 

•SECNO 9120.000 
2800 NAT G1= 287.05 WSEL= 730.30 ENC G1= 287.05 W!3EL= 
NAT GU= 305. RATIOS LOB,, CH, ROB= 0. 0513 0. 396:8 0. 5519 l~SEL= 

3. 02 0.01 7'25. 54 
91. 36. 725.04 

0.000 721. 94 2:47. 93 
0.00 139.43 3187. 37 

730.40 RATIO= 0.0000 
73(). 40 

3470 ENCROACHMENT STATIONS= 59.3 254.2 TYPE= 4 TARGET= 0. 057 
FIELD SECTION 7 MOVED D/S 

912CI. 00 5.78 730.40 0.00 730.30 
1 :.!70. 29. 533. 708. 19. 

C•.71 1. 52 4. 43 1. 73 0.070 
0.001946 850. 850. 850. 2 

•SECNCI 9770.000 

730. 55 
1.20. 

0. 040 
0 

0. 1 !5 
409. 

0.07() 
0 

2800 NAT G1= 218. 01 WSEL= 731. 90 ENC G1= 218. 01 W!3EL= 
NAT Qt= 233. RATIOS LOB,CH,ROB= 0.0455 0.4377 0. 5169 WSEL= 

2.23 
100. 

0.000 
0.00 

0.07 
39. 

724.62 
194.91 

7'27.22 
728. 52 
59.31 

2!54. 22 

732.00 RATIO= 0.0000 
73~1- 00 

3470 ENCROACHMENT STATIONS= 62.3 251. 5 TYPE= 4 TARGET= 0. 064 
977CI.OO 5 32 731. 99 0. 00 731.90 732.25 0. 2!5 1. 64 0.05 7'29.27 

1:S!70. 16. 595. 659. 9. 109. 329. 107. 42. 730. 57 
Cl.76 1. 66 5.48 2.00 0.070 0.040 0.070 0.000 726.67 62.30 

o. oo:;1422 650. 650. 650. 0 0 0 0.00 189. 15 2!51. 46 

PAGE 36 • 
• 
• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



' I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 

9 JAN 88 10:47:41 

SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECIIIO 9970.000 

CWSEL 
GCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
VALLEY SECTION 

9970.00 5. 32 732.62 
1270. 63. 609. 
0.77 4. 37 5.62 

0.003601 200. 200. 

CCHV= 0. ::,uu CEHV= i. 000 
*SECNO 10150.000 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

~ .I"\.. e_.r,. "" C ~· ~~~ ~, 
.I.VJ. .:JV. VV .:J. c,..., ,u..:, . ..JO 

1270. 173. 849. 
0.78 5.84 6, 97 

0.004731 180. 180. 

*SECNO 10219.000 

3470 ENCROACHMENT STATIONS= 
10219. 00 6. 13 733, 73 

1270. 0. 1270. 
0. 78 0.00 7.41 

0.005991 69. 69. 

*SFCNO 10220. 000 

CRIWS 
GROB 
VROB 
XLDBR 

60.0 

WSELK 
ALOB 
XNL 
ITRI AL 

160. 0 
F, FIELD SECTION 
0.00 732. 53 
597. 15. 
4. 53 0,030 
200. 2 

55.0 113. 0 
7 MOVED UIS ,.. 

"" v.uu "'7~,,. l""lJ 
F ._,-..l. C:d 

248. 30. 
5.36 0.030 
180. 2 

225.0 257. 0 
0.00 733.63 

0. 0. 
0.00 0, 000 

69. 2 

EG 
ACH 
XNCH 
IDC 

TYPE= 
7 
733.02 

108. 
0.040 

0 

TYPE= 

~'"'.In ,..~ , u--.. vc:; 

122. 
0.040 

0 

TYPE= 
734. 58 

171. 
0.040 

0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

0.40 0. 70 
132. 109. 

0.030 0.000 
0 0.00 

1 TARGET= 

" LL " 
.., ,. 

v. CJCJ v. r-r 

46. 110. 
0.030 0.000 

0 0. 00 

1 TARGET= 
0. 85 0. 37 

0 110. 
0.000 0.000 

0 0. 00 

• 3370 NORMAL BRIDGE,NRD= 11 MIN ELTRD= 738.30 MAX ELLC= 737. 50 

• 
• 
• ., 
• 
• 
• 

3470 ENCROACHMENT STATIONS= 
D/S FACE OF 

10220.00 6. 13 733.73 
1270. 0. 1270. 

0. 78 0.00 7.40 
0. 003360 1. 1. 

225.0 257.0 TYPE= 1 TARGET= 
MAIN ST BRIDGE 

0.00 733.63 734.58 0. 85 0.00 
0. 0. 172. 0. 110. 

0.00 0. 000 0.030 0.000 0.000 
1. 0 0 0 0. 00 

•LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

100.000 

0.07 729.90 
42. 731. 20 

727.30 60.00 
100.00 160.00 

58.000 

" '">L ..,.,,, . " v. c:;.~ 1-'\J • .... 

43. 731. 42 
727. 52 55.00 
58.00 113. 00 

32.000 
0. 19 729.80 

4:3, 1QOOQQ,QQ 
727.60 225.00 
32.00 257.00 

32.000 

0.00 729.80 
43. 100000. 00 

727.60 225.00 
32.00 257.00 
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• 9 JAN BB 10:47:41 PAGE 38 

• I • SECNO DEPiH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
0 QLOB GlCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT I • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

• • *SECNO 10250. 000 

I • 
3370 NORMAL BRIDGE,NRD= 11 MIN ELTRD= 738.30 MAX ELLC= 737. 50 • 

• I 3470 ENCROACHMENT STATIONS= 225.0 257. 0 TYPE= 1 TARGET= 32.000 • I U/S FACE OF MAIN ST BRIDGE 
I 10250.00 6.31 733.91 0.00 733.83 734. 71 0.80 0. 10 0.03 729.80 • 1270. 0. 1270. 0. 0. 177. 0. 110. 43. 100000.00 • 0. 78 0. 00 7. 16 0.00 0. 000 0.030 0.000 0.000 727.60 225.00 

• 0. 003047 30. 30. 30. 2 0 0 0.00 32.00 257.00 • 
• *SECNO 10251.000 • 3470 ENCROACHMENT STATIONS= 225.0 257.0 TYPE= 1 TARGET= 32.000 

• 10251.00 6.32 733.92 0.00 733.83 734.71 0.80 0.00 0.00 729.80 
1270. 0. 1270. 0. 0. 177. 0. 110. 43. 100000.00 • 0. 78 0.00 7. 16 0.00 0.000 0.040 0.000 0.000 727.60 225.00 

0. 005407 1. 1. 1. 0 0 0 0.00 32.00 257.00 • • 
*SECNO 10266.000 • • 3470 ENCROACHMENT STATIONS= 253.0 315. 0 TYPE= 1 TARGET= 62.000 

• FIELD SECTION 7 MOVED U/S AND STATIONING REVERSED 
10266.00 6.96 734.61 0.00 734. 55 734.97 0.36 0.04 0.22 731. 55 • 1270. 223. 610. 437. 70. 119. 86. 110. 43. 728.45 

0.78 3. 19 5. 11 5. 10 0. 040 0.040 0.030 0.000 727.65 253.00 • 0.001838 15. 15. 15. 3 0 0 0.00 62.00 315.00 I • 
• *SECNO 10371.000 • 

3470 ENCROACHMENT STATIONS= 125.0 310.0 TYPE= 1 TARGET= 185.000 • 10371. 00 7. 15 735. 15 0.00 735. 11 735. 19 0.04 0.06 0. 16 731. 90 • 1270. 869. 250, 151. 578. 123. 73. 112. 43. 728.BO 
0.80 1. 50 2.03 2.06 0.040 0.040 0.030 0.000 728.00 125 00 • 0.000279 105. 105 105 . 2 0 0 0.00 185.00 310.00 • 

• I CCHV= 0.300 CEHV= 0.500 • 
• • 
• • 
• • 
• I I 
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9 JAN 88 10:47:41 

SECNO DEPTH CWSEL 
G GLOB GCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

*SECNO 10770. 000 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

10770.00 5.84 735.28 
1270. 801. 305. 

0. 84 2.09 3. 14 
0.000916 330. 399. 

*SECNO 11170. 000 

3470 ENCROACHMENT STATIONS= 
C"Tc:'I n C?C'"f"TT nit.I , ,1,i;;;.,-...u ...,._w, .1.u,-. 

11170. 00 4.97 735.82 
1270. 707. 384. 
0.87 2.79 4.83 

0.002819 400. 400. 

*SECNO 11515.000 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

11515.00 5.02 737. 10 
1270. 462. 535. 
0.88 4.69 6.64 

0.006653 345. 345 . 

CCHV= 0. 500 CEHV= 1. 000 
*SECNO 11713.000 

CRIWS 
GROB 
VROB 
XLOBR 

125.0 
7 MOVED 

0. 00 
164. 
3. 13 
399. 

125. 0 
"7 1v1nuc-n , I 1\ • .# V '-.t..l 

0. 00 
179. 
4.67 
400. 

213.0 
7 MOVED 

0.00 
272. 
5. 63 
345. 

WSELK EG HV HL GLOSS BANK. ELEV 
ALOB ACH AROB VOL TWA LEFT/RIGHT 
XNL XNCH XNR WTN ELMIN SSTA 
!TRIAL IDC ICONT CORAR TOPWID ENDST 

310. 0 TYPE= 1 TARGET= 185. 000 
11 11""'1 -.,r,, ........................ ~ ... - WITH UNNAMED 'T"r"\ ,- 1"11 i"T'J.r\\.J ~ ur:,, I U l.;UNt-L.Ut:..l'l'..~t. 1n1.~VtMnT 

735.21 735.38 0. 10 0. 16 0.03 733.34 
383. 97. 52. 117. 45. 730.24 

0.040 0.040 0.030 0.000 729.44 125.00 
2 0 0 0.00 185.00 310.00 

310. 0 TYPE= 1 TARGET= 185.000 
11/Q ~- ~ 

735 69 736.04 0.22 0.59 0.06 734. 75 
253. 80. 38. 121. 46. 731. 65 

0.040 0.040 0.030 0.000 730.85 125.00 
2 0 0 0.00 185.00 310.00 

325. 0 TYPE= 1 TARGET= 112.000 
U/S AND STATIONING REVERSED 

737. 02 737.62 0. 52 1. 43 0. 15 735.98 
99. 81. 48. 123. 47. 732.88 

0.035 0.045 0.035 0. 000 732.08 213.00 
3 0 0 0.00 107. 57 320. 57 

2800 NAT Gl= 134. 15 WSEL= 738. 63 ENC Gl= 134. 15 WSEL= 738.73 RATIO= 0.0000 
738. 73 NAT Gl= 140. RATIOS LOB,CH,ROB= 0.0610 0.8928 0.0462 WSEL= 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 247. 1 283.2 TYPE= 4 TARGET= 0.043 
FIELD SECTION 9 MOVED JUST D/S OF STREAM FLOW GAGE WEIR 

11713.00 5. 76 738.66 0.00 738.63 739. 78 1. 11 1. 57 0. 60 734.90 
1270. 50. 1192. 28. 9. 138. 6. 124. 48. 735. 50 
0.89 5.64 8.64 4.88 0.035 0.045 0.035 0. 000 732.90 247.08 

0.009562 198. 198. 198. 2 0 0 0.00 36. 09 283. 17 
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9 JAN 88 10:47:41 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XL0!3R !TRIAL IDC ICONT CORAR TOPl·J!D ENDST 

*SECNO 11715.000 
2800 NAT Gl= 
NAT G1= 144. 

137.67 WSEL= 739.09 ENC G1= 
RATIOS LOB.CH.ROB= 0.0074 0.9835 

141. 62 
0.0091 

WSEL= 
WSE!...= 

739. 19 RATIO= -0.0287 
739. 19 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 
FIELD SECTION AT STREAM FLOW GAGE WEIR 

11715.00 3. 72 739. 12 739. 12 739.09 741. 00 
1270. 0. 1270. 0. 0. 115. 
0.89 0.00 11.01 0.00 0.000 0.030 

0. 011404 2. 2. 2. 0 14 

*SECNO 11716.000 

4 TARGET= 0.017 

1. 88 0.02 0. 77 735.40 
0. 124. 48. 735.40 

0.000 0.000 735.40 250.00 
0 0.00 31. 00 281. 00 

2800 NAT Qi= 283. 30 WSEL= 740.84 ENC Qi= 283.30 WSEL= 740.94 RATIO= 0.0000 
740.94 NAT Q1= 293. RATIOS LOB,CH,ROB= 0.0546 0.8970 0.0484 WSEL= 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 
11716.00 6.78 740.88 

1270. 49. 1180. 
0.89 3. 19 6.96 

0.002095 i. i. 

*SECNO 11717.000 

245.9 
0. 00 

41. 
3. 07 

i. 

285. 0 
740.84 

15. 
0.035 

6 

TYPE= 
741. 59 

170. 
0.030 

0 

4 TARGET= 
0.71 0.00 

13. 124. 
0.035 0.000 

0 0.00 

0.033 
0. 59 

48. 
734. 10 

39. 12 

736. 10 
736.70 

245.87 
284.99 

2800 NAT Qt= 534. 67 WSEL= 741. 52 ENC Qt= 534.67 WSEL= 741.62 RATIO= 0.0000 
741.62 NAT G1=; RATIOS I ,..... .I'll I r'lr-,,T,,_ 

L.U.&:J, l.M, nujj= 0.2395 0.6940 0.0665 I rl"'\r-1 -
WOC.L'""' 

3470 ENCROACHMENT STATIONS= 126.4 287.9 TYPE= 4 TARGET= 0. 048 
11717. 00 8.33 741. 63 0.00 741. 52 741. 84 0.21 0.00 0.25 735.30 

1270. 287. 925. 59. 198. 217. 29. 124. 48. 735.90 
" 00 • .. ,, JI ... .. ... r,-, " I"\'>'- " "..," " "..," " """ "7'>'> '>" i C>L .11 C) v. '-', .I, • "'T"'T "T, c::;;.J c,, VIJ '-'• V,JV v. vwv v. vwv v. vvv rww. wv ,&..:;,,....,. ""TC. 

0. 000563 1. 1. 1. 3 0 0 0.00 161. 44 287.87 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNO 11718.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2B00 NAT Qi= 684.0B WSEL= 741.64 ENC Gi= 684.0B WSEL= 
NAT Gi= 717. RATIOS LOB,CH,ROB= 0.3102 0.6129 0.0768 WSEL= 

741.74 RATIO= 0.0000 
741. 74 

3470 ENCROACHMENT STATIONS= 109. 1 291. 1 TYPE= 4 TARGET= 0.045 
11718. 00 8.85 741. 75 0.00 741.64 741. 88 o. 13 0. 00 0.04 734 90 

1270. 383. 811. 76. 294. 234. 41. 124. 48. 735. 50 
0.89 1. 30 3. 47 1. 87 0.035 0.030 0.035 0.000 732.90 109.08 

0. 000339 1. 1. 1. 2 0 0 0.00 181. 99 291. 08 

*SECNO 11720. 000 
2800 NAT Qi= 373.96 WSEL= 741. 70 ENC G1= 373.96 WSEL= 
NAT Gi= 394. RATIOS LOB,CH,ROB= 0. 5314 0.3405 0. 1280 WSEL= 

741.80 RATIO= 0.0000 
741. 80 

3370 NORMAL BRIDGE,NRD= 14 MIN ELTRD= 739. 70 MAX ELLC= 740. 10 

3470 ENCROACHMENT STATIONS= 95.8 291. 6 TYPE= 4 TARGET= 0.051 

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 281. 10 290.00 
D/S FACE PROSPECT ROAD BRIDGE 

11720. 00 8.90 741. 80 0.00 741.70 741.90 0. 10 0.00 0.01 
1270. 675. 456. 138. 290. 181. 40. 124. 48. 
0.89 2.33 2. 53 3.49 0.035 0. 030 0.035 0.000 732.90 

0. 001157 2. 2. 2. 2 0 0 -82.83 195. 76 

*SECNO 11750.000 
2800 NAT Gl= 379.69 741. 74 ENC 379.69 
NAT Ql= 405. RATIOS LOB,CH,ROB= 0. 5359 0.3353 0. 1288 WSEL= 

741.84 
741. 84 

RATIO= 

3370 NORMAL BRIDGE,NRD= 14 MIN ELTRD= 739.70 MAX ELLC= 740. 10 

3470 ENCROACHMENT STATIONS= 98. 7 291.2 TYPE= 4 TARGET= 0.062 

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 281. 10 290.00 
U/S FACE PROSPECT ROAD BRIDGE 

!1750. 00 8.93 741. 83 0.00 741. 74 74!. 93 o. 10 o. 03 Q.00 
1270. 678. 454. 138. 292. 182. 40. 125. 48. 
0.90 2.32 2. 50 3.48 0.035 0. 030 0.035 0.000 732.90 

0.001125 30. 30. 30. 0 0 0 -82. 27 192.47 

734.90 
735. 50 
95.82 

291. 58 

0.0000 

734. 90 
735. 50 
98.71 

291. 18 

PAGE 41 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
e 

• 
• 



I I 

• 
• 
• 
• 
• . , 
• ., ., 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• .I 

9 JAN 88 

SECNO 
0 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLDB 
XLDBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 11751. 000 

2800 NAT 01= 475. 59 WSEL= 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

741. 73 ENC G1= 

HV 
AROB 
XNR 
!CONT 

475. 59 WSEL= 

HL 
VOL 
WTN 
CORAR 

•LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

NAT Gi= 496. RATIOS LOB,CH,ROB= 0.2805 0.60ii 0. ii84 WSEL= 
741.83 RATIO= 0.0000 

741. 83 

3470 ENCROACHMENT STATIONS= 106. 7 296.6 TYPE= 4 TARGET= 0.041 
11751.00 8. 92 741. 82 0.00 741. 73 

1270. 345. 795. 130. 308. 
0.90 1. 12 3.37 2.52 0.060 

0. 000711 1. 1. 1. 1 

*SECNO 12549.000 
2800 NAT G1= 341. 12 WSEL= 742.48 ENC 
NAT CH= 473. RATIOS LOB,CH,ROB= 0.0937 

741. 95 0. 13 
236 . 51. 

0.045 0.035 
0 0 

G1= 341. 12 WSEL= 
0.4125 0.4939 WSEL= 

0.00 0.01 
125. 48. 

0.000 732.90 
0.00 189.92 

742. 58 RATIO= 
742. 58 

734.90 
735. 50 

106.67 
296.59 

3470 ENCROACHMENT STATIONS= 250.0 350.8 TYPE= 4 TARGET= 0.279 
FIELD SECTION 

1 !:>~JJ.Q '"' L '">LL "7 ,.,., c;7 
~.C:..V"T , • '""""' ...,_ ,i;;.-r , --y,._ • >.I I 

1270. 0. 714. 
0. 96 0.00 3. 11 

0 001401 798. 798. 

CCHV= 0. 500 CEHV= 1.000 
*SECNO 12699.000 

11 MOVED D/S 
0. 00 742.49 
556. 0. 
3. 59 0.000 
798. 2 

742. 75 
230. 

0.045 
0 

0. 17 
155. 

0.035 
0 

2800 NAT G1= 213. 50 WSEL= 742. 79 ENC 01= 221.09 WSEL= 
NAT 01= 221. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL= 

0. 77 
134 . 

0.000 
0.00 

0. 02 
51. 

736.33 
100.77 

740.83 
738.83 

250.00 
350. 77 

742.89 RATIO= -0.0356 
742. 89 

3470 ENCROACHMENT STATIONS= 240.0 305.0 TYPE= 4 TARGET= 0.000 
12699.00 5.78 742.88 0.00 742. 79 743.24 0.36 

1270. 0. 1270. 0. 0 263 . 0. 
0.97 0.00 4. 82 0.00 0.000 0.045 0.000 

0.003325 150. 150. 150. 2 0 0 

*SECNO 12700.000 
2800 NAT G1= 284. 71 WSEL= 742.80 ENC Gl= 293. 50 WSEL= 
NAT Ql= 293. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL= 

3370 NORMAL BRIDGE,NRD= 7 MIN ELTRD= 745.40 MAX ELLC= 743.30 

0.31 0. 19 743.30 
135. 51. 743.30 

0.000 737. 10 241. 04 
0.00 63.03 304.07 

742.90 RATIO= -0.0308 
742. 90 

I• 
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9 JAN 88 

SECNO 
Q 

TIME 
SL.OPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XL.CH 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

240,0 
D/S FACE FULTON ROAD 

12700.00 5. 79 742.99 0,00 
1270. 0. 1270. 0. 
0.97 0.00 5. 65 0.00 

0.001885 1. 1. 1. 

*SECNO 12732.000 

WSELK 
ALOB 
XNL 
!TRIAL 

305.0 
<NORTH AVE 

742.80 
0. 

0. 000 
0 

EG 
ACH 
XNCH 
JDC 

TYPE= 
ROAD) 
743.3B 

225 . 
0.030 

0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

4 TARGET= 
BRIDGE, IN ARMADA 

0. 50 0.00 
o. 135. 

0.000 0.000 
0 -38.65 

•LOSS 
TWA 
EL.MIN 
TOPWID 

0.000 

o. 13 
51. 

737. 10 
63.04 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

743.30 
743.30 

241. 04 
304.08 

2800 NAT Gl= 292. 48 WSEL= 742.88 ENC Ql= 301.32 WSEL= 
NAT Qi= 301. RATIOS LOB,CH,RDB= 0.0000 1.0000 0.0000 WSEL= 

742.98 RATIO= -0.0302 
742.98 

3370 NORMAL BRIDGE,NRD= 7 MIN ELTRD= 745.40 MAX EL.LC= 743.30 

3470 1:.NCHUACHMENT 5TATlDN5= 

12732.00 
1270. 
0.97 

0.001795 

U/S FACE FULTON 
5.87 742.97 

0. 1270. 
0.00 5. 56 

32. 32. 

*SECNO 12733. 000 

240.0 305. 0 
ROAD (NORTH AVE 
0.00 742.88 

0. 0. 
0.00 0.000 

32. 2 

TYPE= 4 TARGET= 
ROAD> BRIDGE, IN ARMADA 
743. 45 0.48 0. 06 

228. 0. 135 . 
0. 030 0.000 0.000 

0 0 -40.23 

0. 000 

0.01 
51. 

737. 10 
03.43 

743.30 
743.30 

240.83 
804.26 

2800 NAT 01= 241. 68 WSEL= 743. 15 ENC <31= 
NAT 31= RATIOS 1 nn ru or-u"11-.._uo, \Jn, n.uo- 0.0000 1. 0000 

249. 45 WSEL= 
0.0000 WSEL= 

743.25 RATIO= -0.0322 
743.25 

3470 ENCROACHMENT STATIONS= 240.0 305. 0 TYPE= 4 TARGET= 0.000 
12733.00 6. 13 743.23 0.00 743. 15 743. 54 0.31 0.00 0.09 743.30 

1270. 0. 1270. 0. 0. 286. 0. 135. 51. 743.30 
0. 97 0.00 4.45 0.00 " """ " "" c; " """ " """ 

.,,.,., f" ".'IAn ,., 
'-'"• ...,...,..., ""· ...,...,..., ...,, ...,...,..., ...,, --- II >J/1 • ,._..., -...,.-... , 

0. 002630 1. 1. 1. 2 0 0 0.00 64.68 304.85 

*SECNO 12832. 000 
28QQ NAT G!= 128.26 WSEL= 743.62 ENC G!= 128.26 WSEL= 743. 72 RATIO= 0.0000 

743. 72 NAT G1= 145. RATIOS LOB,CH,ROB= 0.0114 0.6302 0.3584 WSEL= 

3470 ENCROACHMENT STATIONS= 

12832.00 
1270. 

0. 98 
0.010281 

VALLEY SECTION 
4.69 743.69 

0. 907. 
0.00 6.28 

99. 99. 

250.0 336. 5 
G, FIELD SECTION 
0.00 743.62 
363. 0. 
5.41 0.000 

99. 2 

TYPE= 
11 
744.26 

144. 
0.045 

0 

4 TARGET= 

0. 57 
67. 

0. 045 
0 

0.46 
135. 

0.000 
0. 00 

0. 117 

0.26 
51. 

739.00 
86. 51 

743.50 
741. 50 

250.00 
336. 51 
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9 JAN 88 10:47:41 

SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLQBL 

CCHV= 0. 500 CEHV= 
*SECNO 13049.000 

CWSEL 
GCH 
VCH 
XLCH 

1. 000 

CRIWS WSELK 
GROB ALOB 
VROB XNL 
XLOBR lTRIAL 

EG HV HL OLOSS BANK ELEV 
ACH AROB VOL TWA LEFT/RIGHT 
XNCH XNR WTN ELMIN SSTA 
!DC !CONT CORAR TOPWID ENDST 

2800 NAT Gl= 165.31 WSEL= 745.24 ENC G1= 171.39 WSEL= 745.34 RATIO= -0.0368 
745.34 NAT Qt= 369. RATIOS LOB,CH,ROB= 0. 1387 0.4638 0.3974 WSEL= 

3470 ENCROACHMENT STATIONS= 250.0 305. 0 TYPE= 4 TARGET= 0. 536 
13049.00 5.98 745. 39 0.00 745.24 745.93 o. 54 1. 66 0.01 743.91 

1270. 0. 1270. 0. 0. 215. 0 . 136. 51. 741. 91 
0.99 0.00 5. 90 0.00 0.000 0.045 0.000 0.000 739.41 250.00 

0.005915 217. 217. 217. 3 0 0 0.00 55.00 305.00 

*SECNO 13099.000 

3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 31. 000 
13099.00 6.23 745. 73 0.00 745.60 746.65 0.92 0. 34 0.38 741. 30 

1270. 0. 1270. 0. 0. 165. 0 . 137. 51. 100000.00 
0.99 0.00 7. 70 0.00 0.000 0.045 0.000 0.000 739. 50 250.00 

o. 007965 50. 50. 50. 2 0 0 0.00 31. 00 281. 00 

*SECNO 13100.000 

0 3370 NORMAL BRIDGE,NRD= i3 MIN ELTRD= 746.90 MAX ELLC= 747.40 

• ., 
.I 
• 
• 
• I 

• 
• 
• ., 

3470 ENCROACHMENT STATIONS= 250.0 281.0 TYPE= 
D/S FACE BURK ROAD BRIDGE 

13100.00 
1270. 
0.99 

0.003538 

, -· o. C::'t 

0. 
0.00 

1. 

*SECNO 13138. 000 

745. 74 
1270 

7. 70 
1. 

0.00 
0. 

0.00 
1. 

-,A - ,,. r. 
/"'t~ OU 

0. 
0.000 

0 

746.66 
165. 

0. 030 
0 

1 TARGET= 

0.92 
0. 

0.000 
0 

~ ~· U. UJ. 

137. 
0.000 
-0. 16 

3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 746.90 MAX ELLC= 747.40 

3470 ENCROACHMENT STATIONS= 250.0 281. 0 TYPE= 1 TARGET= 
U/8 FACE BURK ROAD BRIDGE 

13138.00 6.48 745.98 0.00 745.88 746.82 0.84 0. 13 
1270. 0. 1270. 0. 0. 172. 0. 137. 
0.99 o.oo 7. 36 0.00 0.000 0.030 0.000 0.000 

0.003102 38. 38. 38. 2 0 0 -o. 18 

31. 000 

~ ~~ v.uv 
51. 

739. 50 
31. 00 

31. 000 

0.04 
52. 

739. 50 
31. 00 

741. 30 
100000.00 

250.00 
281. 00 

741.30 
100000.00 

250.00 
281. 00 
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9 JAN 88 10:47:41 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 13139.000 

3470 ENCROACHMENT STATIONS= 250. 0 281. 0 TYPE= 1 TARGET= 31. 000 
13139,00 6. 49 745.99 0. 00 745.89 746.83 0.84 0.00 0.00 741. 30 

1270. 0. 1270. 0. 0. 173. 0 . 137. 52. 100000.00 
0.99 0. 00 7. 35 0.00 0.000 0.045 0.000 0.000 739.50 250.00 

0.006943 1. 1. 1. 0 0 0 0.00 31. 00 281. 00 

*SECNO 13150.000 
2800 NAT G1= 249. 74 WSEL= 746.76 ENC Gi= 280. 13 WSEL= 740.86 RATIO= -0. 1217 

746.86 NAT G1= 718. RATIOS LOB,CH,ROB= 0.2066 0.3904 0.4030 WSEL= 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 250.0 305.0 TYPE= 4 TARGET= 0.610 
FIELD SECTION 11 MOVED UIS 

13150.00 7.22 746.92 0. 00 746.76 747. 14 0.31 
1270. 0. 1270. 0. 0. 284. 0 . 
0.99 0.00 4 48 0.00 0.000 0. 045 0.000 

0.002489 11. 11. 11. 3 0 0 

*SECNO 13400.000 
2800 NAT Gl= 833. 70 WSEL= 747.34 ENC G1= 833.70 WSEL= 
NAT G1= 933. RATIOS LOB,CH,ROB= 0.2381 0.3575 0.4045 WSEL= 

0.04 0.26 744. 10 
137. 52. 742. 10 

0.000 739.60 250.00 
0.00 55.00 305.00 

747.44 RATIO= 0.0000 
747.44 

3470 ENCROACHMENT STATIONS= 174.2 400. 5 
UIS 
747.34 

237. 
0.045 

TYPE= 

747.42 
315 . 

0.045 
0 

4 TARGET= 0. 107 

13400.00 
1270. 

1. 04 
0.000241 

FIELD SECTION 
7.79 747.39 
260. 511. 
1. 09 1. 62 
250. 250. 

CCHV= 0. 500 CEHV= 1.000 
*SECNO 13779.000 

11 MOVED 
0.00 
500. 
1. 22 
250. 2 

0.03 
410. 

0.050 
0 

2800 NAT 01= 343.93 WSEL= 747. 51 ENC G1= 350.82 WSEL= 
NAT 01= 1157. RATIOS LOB,CH,ROB= 0. 1939 0.3033 0. 5028 WSEL= 

0. 14 
140. 

0.000 
0.00 

0. 14 
52. 

739.60 
226.28 

744. 10 
742. 10 

174.21 
400.48 

747.61 RATIO= -0.0200 
747. 61 

3470 ENCROACHMENT STATIONS= 250.0 305.0 TYPE= 4 TARGET= 0.697 
FIELD SECTION 11 MOVED UIS 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

13779.00 
1270. 

1. 07 
0 001629 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

7.98 
0. 

0. 00 
379. 

CWSEL 
GCH 
VCH 
XLCH 

747. 58 
1270. 
3.90 
379. 

*SECNO 13830. 000 

CRIWS 
GROB 
VRDB 
XLOBR 

0.00 
0. 

0.00 
379. 

WSELK 
ALOB 
XNL 
lTRlAL 

747. 51 
0 . 

0.000 
2 

EG 
ACH 
XNCH 
IDC 

747.81 
825. 

0.045 
0 

3470 ENCROACHMENT STATIONS~ 250.0 281.0 TYPE= 
D/S FACE ARMADA CENTER ROAD BRIDGE 

13830.00 8. 10 747. 70 0.00 747.62 74B.24 
1270. 

1. 07 
0. 003756 

SPECIAL BRIDGE 

5070,VARIABLE 
SB XK 

0.00 

" v. 

0. 00 
51. 

ELCHU 
XKOR 
2.30 

*SECNO 13860.000 
PRESSURE FLOW 

EGPRS EGLWC 

749.21 748.24 

OR 

1270. 
5.91 

51. 

ELCHD ON 
COFQ 

3. 00 

H3 

0.00 

3470 ENCROACHMENT STATIONS= 
U/S FACE ARMADA 
CITY OF ARMADA, 

13860.00 9.21 748.B1 
1270. 0. 1270. 

r\ v. 

0.00 
51. 

CARD SB 
RDLEN 
0.00 

GWEIR 

0. 

250.0 

" v. 

0.000 
2 

,., . "' ,.1.w. 

0.045 
0 

NOT SPECIFIED 
BWC 
31. 00 

GPR 

1270. 

281. 0 TYPE= 
CENTER ROAD BRIDGE 
U/S CORPORATE LIMIT ON 
0.00 74B.73 749.21 

0. 0. 250. 

BWP 

HV 
AROB 
XNR 
ICONT 

0.24 
0. 

0.000 
0 

HL 
VOL 
WTN 
CORAR 

0. 19 
i46. 

0.000 
0.00 

1 TARGET= 

0. 54 0. 12 
" v. 

0.000 
0 

•AL ...,~. 
0.000 
0.00 

BAREA 
0.00 195.00 

BAREA TRAPEZOID 
AREA 

195 . 236. 

1 TARGET= 

E. B. COON CR. 
0.40 0.97 

0. 147. 
1.07 0 00 5. 09 0.00 0.000 0.045 0.000 0.000 

0.002444 30. 30 . 30. 2 0 0 0.00 

*SECNO i39i0. 000 

•LOSS 
TWA 
ELMIN 
TOPWID 

0 21 
54. 

739.60 
55.00 

31. 000 

0.30 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

744. 10 
742. iO 

250.00 
305.00 

743.20 
54. 100000.0C 

739.60 250.00 
31. 00 281. 00 

ss 
0.00 

ELCHU 
739.60 

ELLC 

747.20 

ELTRO 

750.30 

31. 000 

0.00 743.20 
54. 100000.00 

739.60 250.00 
31. 00 281. 00 

2800 NAT G1= 433. 53 WSEL= 749.23 ENC Gl= 433. 53 WSEL= 
NAT G1= 1243. RATIOS LOB,CH,ROB= 0. 7051 0. 1701 0. 1248 WSEL= 

749.33 RATIO= 0.0000 
749.33 

ELCHD 
739. 60 
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9 JAN 88 

SECNO 
Q 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

13910.00 9.31 749.31 
1270. 681. 589. 

1. 08 2. 13 3.36 
0.001020 50. 50. 

CCHV= 0.300 CEHV= 0.500 
*SECNO 14160.000 

CRIWS 
QROB 
VROB 
XLOBR 

205. 1 
14 MOVED 

0.00 
0. 

0.00 
50. 

WSELK 
ALOB 
XNL 
ITRIAL 

323.0 
D/S 
749.23 

320. 
0. 050 

2 

EG 
ACH 
XNCH 
IDC 

TYPE= 

749,43 
175. 

0.045 
0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

4 TARGET= 

0. 12 0.0B 
0. 147. 

0.000 0.000 
0 0.00 

•LOSS 
TWA 
EU11N 
TOPWID 

0.651 

0. 14 
54. 

740.00 
117.86 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

744.80 
743.70 

205. 14 
323.00 

2800 NAT Gi= 718.69 WSEL= 749.47 ENC G1= 718.69 WSEL= 749. 57 RATIO= 0.0000 
749. 57 NAT G1= 752. RATIOS LOB,CH,ROB= 0.6821 0.2083 0. 1096 WSEL= 

3470 ENCROACHMENT STATIONS= 67.8 351. 5 TYPE= 4 TARGET= 0.045 
VALLEY SECTION H, FIELD SECTION 14 

14160.00 8.06 749. 56 0.00 749.47 749. 59 0.03 
1270. 875. 275 119. 730. 146. 100. 

1. 13 1. 20 1. 88 1. 19 0. 050 0.045 0.050 
0.000311 250. 250. 250. 2 0 0 

*SECNO 14910.000 
2800 NAT G1= 393.75 WSEL= 749.84 ENC Gt= 393.75 WSEL= 
NAT G1= 417, RATIOS LOB,CH,ROB= 0.6383 0.2687 0.0930 WSEL= 

3265 DIVIDED FLOW 

0. 13 0.03 746.30 
151. 55. 745.20 

0.000 741. 50 67.82 
0.00 283.69 351. 51 

749.94 RATIO= 0.0000 
749.94 

3470 ENCROACHMENT STATIONS= 71. 8 343. 9 TYPE= 4 TARGET= 0.057 
14910.00 6.90 749.93 0.00 749.84 750.00 0. OB 

1270. 819. 363. 88. 463. 120 . 52. 
1. 23 1. 77 3.03 1. 68 0.050 0.045 0.050 

0.001057 750. 750. 750. 2 0 0 

*SECNO 15660.000 
2800 NAT Gt= 283.48 WSEL= 750.87 ENC Gt= 283.48 WSEL= 
NAT G1= 304. RATIOS LOB,CH,ROB= 0.6066 0.3105 0.0829 WSEL= 

3265 DIVIDED FLOW 

0.39 0.02 747.83 
165. 59. 746. 73 

0.000 743.03 71. 82 
0.00 238.95 343.87 

750.97 RATIO= 0.0000 
750. 97 
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9 JAN 88 

SECNO 
G 
TIME 
SLOPE 

10:47:41 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

15660.00 6.40 750.97 
1270. 780. 424. 

1. 30 2. 15 3.91 
0.002014 750. 750. 

*SECNO 17150.000 

CRIWS 
GROB 
VROB 
XLOBR 

74. 7 
14 MOVED 

0.00 
66. 

2.05 
750. 

WSELK 
ALOB 
XNL 
!TRIAL 

338.3 
U/S 
750.87 

362 
0.050 

1 

EG 
ACH 
XNCH 
JDC 

TYPE= 

751. 09 
108. 

0.045 
0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

4 TARGET= 

0. 13 1.07 
32 . 175. 

0.050 0.000 
0 0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.069 

0.03 
63. 

744.57 
221. 66 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

749.37 
748.27 
74.74 

338.29 

2800 NAT 01= 235.30 WSEL= 754. 53 ENC Gt= 235.30 WSEL= 
NAT Gi= 249. RATIOS LOB,CH,ROB= 0.2423 0. 7577 0.0000 WSEL= 

754.63 RATIO= 0.0000 
754.63 

3470 ENCROACHMENT STATIONS= 169.4 
15 MOVED 

294.0 
DIS 

TYPE= 

754. 95 
204. 

0.045 
0 

4 TARGET= 0.056 

17150.00 
1270. 

1. 40 
0.002912 

FIELD SECTION 
7.00 754.63 
250. 1020. 
2.25 4. 99 

1690. 1490. 

*SECNO 18650.000 

0. 00 
0. 

0.00 
1290. 

754. 53 
111. 

0.045 
2 

0.33 
o . 

0.000 
0 

2800 NAT 01= 303.61 WSEL= 758.02 ENC 01= 303.61 WSEL= 
NAT 01= 321. RATIOS LOB,CH,ROB= 0.3347 0.6653 0.0000 WSEL= 

3. 76 
190. 

0.000 
0.00 

0. 10 
70. 

747.63 
121. 37 

752.23 
756.23 

169.43 
290.80 

758. 12 RATIO= 0.0000 
758. 12 

3470 ENCROACHMENT STATIONS= 136.6 294.0 TYPE= 
15 
758.32 

222 . 
0.045 

0 

4 TARGET= 0.054 

18650.00 
1270. 

1. 52 
0.001742 

VALLEY SECTION 
7.42 758. 12 
378. 892. 
1. 98 4. 02 

1500. 1500. 

*SECNO 18950.000 

I, FIELD SECTION 
0.00 758.02 

0. 191. 
0.00 0.045 

1500. 2 

o. 19 
0. 

0.000 
0 

2800 NAT 01= 289.92 WSEL= 758. 56 ENC Gl= 289.92 WSEL= 
NAT 01= 308. RATIOS LOB,CH,ROB= 0.3202 0.6798 0.0000 WSEL= 

3.32 
202. 

0. 000 
0.00 

0.04 
75. 

750. 70 
155.02 

755.30 
759.30 

136.62 
291. 65 

758.66 RATIO= 0.0000 
758.66 

3470 ENCROACHMENT STATIONS= 144.7 294.0 TYPE= 4 TARGET= 0.058 
FIELD SECTION 15 MOVED U/S TO STUDY LIMIT 

18950.00 7.35 758. 66 0.00 758.56 758.87 0.21 0.55 0.01 755.91 
1270. 353. 917. 0. 173. 219. 0 . 205. 76. 759.91 

1. 55 2.04 4. 19 0.00 0. 045 0.045 0.000 0.000 751. 31 144.69 
0.001919 300. 300 . 300. 2 0 0 0.00 146.81 291. 50 
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I I • 9 JAN 88 10:47:41 PAGE 49 

- • • I -
• THIS RUN EXECUTED 9 JAN 88 10:48:00 I • *******4****************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY i984 • ERROR CORR - 01,02,03,04,05,06 • MODIFICATION - 50,51,52, 53,54,55,56 
************************************************** • I • 
NOTE- ASTERISK < *l AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST • • 

100 YEAR DISCHARGE, EXI • • SUMMARY PRINTOUT TABLE 110 

• • SECNO CWSEL DIFKWS EG TOPWID QLOB GCH GROB PERENC STENCL STCHL STCHR STENCR 

• 0.000 697. 11 0.00 697.64 87.00 242.04 849.60 388.36 87.00 223.00 258.00 275.00 310.00 • 0.000 697. 21 0. 10 697.71 87. 00 248.31 839.66 392.03 87.00 223.00 258.00 275.00 310.00 

• 1. 100 697. 54 0.00 697.95 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 • 1. 100 697. 59 0.05 697.99 37. 00 0.00 14!30.QO O.QO 37.00 258.00 250.00 300.00 295 00 

• 1.200 697. 54 0.00 697.95 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 • 1. 200 697. 59 0.05 698.00 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 

• 13. 000 697. 57 0.00 697.98 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 • 13.000 697.62 0.05 698.02 37.00 0.00 1480.00 0. 00 37.00 258.00 250.00 300.00 295.00 

• I 14.000 697. 57 0. 00 697.98 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 I • 14. 000 697.62 0.05 698.02 37.00 0.00 1480.00 0.00 37.00 258.00 250.00 300.00 295.00 

• 64.000 697. 99 0.00 698. 16 137.00 391. 81 616.75 471.45 137.00 193.00 258.00 275.00 330.00 • 64.000 698. 01 0.03 698.20 127.67 377.89 632.48 469.63 0. 11 199.20 258.00 275.00 326 87 

• 400.000 698. 50 0. 00 698. 59 299. 85 844.23 417.77 218.00 0.00 0.00 300.00 325.00 0.00 • 400.000 698. 55 0.05 698.65 240.51 853.64 437.78 188. 57 0.06 135.91 300.00 325.00 376.42 

• 1900.000 701. 98 0.00 702.44 265. 76 731.06 636.09 112. 85 0.00 0.00 300.00 325.00 0.00 • 1900. 000 702. 12 0. 14 702.60 197. 51 753.09 659.71 67. 19 0.09 160.25 300.00 325.00 357. 76 

• 4064.000 709.05 0.00 709. 16 321. 45 486. 74 518. 96 474.30 0.00 0.00 250.00 278.00 0.00 • 4064.000 709. 13 0.08 709.25 261. 69 476. 55 538.72 464.73 0.06 i33.97 250.00 278.00 395.67 

• I 4964.000 711. 23 0.00 711. 51 311. 87 432.98 640. 70 406.32 0.00 0.00 250.00 278.00 0.00 • 4964.000 711. 33 0. 10 711. 63 217.39 418.33 669.20 392.47 0.07 147.61 250.00 278.00 365.00 

• 5364.000 713.45 0.00 7i4. i2 132.42 362.80 850.22 266.98 169.00 185.00 258.00 281. 00 354.00 -• 5364. 000 713. 50 0.05 714. 14 132. 59 368.04 843.23 268.73 140.00 185.00 258.00 281. 00 325.00 

• • 
• I • 
• ! 



' ' ' • 9 JAN 88 10:47:41 PAGE so 

• • SECNO CWSEL DIFKWS EG TOPWID GLOB GCH GROB PERENC STENCL STCHL STCHR STENCR 

• ' 5564.000 714.70 0.00 715.41 69.00 286. 79 944.05 249. 16 69.00 235.00 258.00 281. 00 304.00 • 5564. 000 714.71 0.01 715.42 69.00 287.02 943.46 249. 52 69.00 235. 00 258.00 281. 00 304. 00 

• 5639.000 715. 19 0.00 716.32 32.00 0.00 1480.00 0.00 32.00 250.00 250.00 2B2.00 282.00 • 5639, 000 715.20 0.01 716.33 32.00 0.00 14B0.00 0.00 32.00 250.00 250.00 2B2.00 282.00 

• I 5640. 000 715.20 0.00 716.33 32.00 0. 00 1480.00 0.00 32.00 250.00 250.00 282.00 2B2.00 • 5640. 000 715.21 0. 01 716.33 32.00 0.00 1480.00 0.00 32.00 250.00 250.00 2B2.00 282.00 

• I 5664. 000 715.44 0.00 716.48 32.00 0.00 14B0.00 0.00 32.00 250.00 250.00 282.00 282.00 • 5664. 000 715.45 0.01 716.4B 32.00 0.00 1480.00 0.00 32.00 250.0Q 250.00 282.00 282.00 

• 5665.000 715. 45 0.00 716. 4B 32.00 0.00 1480.00 0.00 32.00 250.00 250.00 282.00 282.00 • 5665.000 715.46 0.01 716.49 32.00 0.00 1480.00 0.00 32. 00 250.00 250.00 282.00 282.00 

• * 5739. 000 717. 51 0.00 718.30 131.91 417. 14 748.66 314.20 180.00 175.00 258.00 291. 00 355.00 • * 5739.000 717.51 0.00 718.30 132.00 417. 52 748. 10 314.38 180.00 175.00 258.00 281. 00 355.00 

• 5759. 000 718. 18 0.00 718.62 161.26 539.02 631. 66 309.32 220.00 155.00 258.00 281. 00 375.00 • 5759. 000 718. 18 0.00 718.62 161. 25 538.28 632. 48 309.24 220.00 155.00 258.00 281. 00 375. 00 

• I • 5839.000 718.85 0.00 718.89 328. 12 589. 14 307. 41 583.45 0. 00 o.oo 250.00 278.00 0.00 
5839.000 718.84 -0.01 718.90 235.00 550. 16 355.09 574. 74 235.00 150.00 250.00 278.00 385.00 

• 6364.000 719. 10 0.00 719. 18 317.86 560.78 379.33 539.89 0.00 o.oo 250.00 27B.00 0.00 • 6364. 000 719. 16 0.06 719.27 225.00 532. 69 417.45 529.86 225.00 150.00 250.00 278.00 375.00 .. 
6735.000 719. 73 0.00 720.05 210.00 446.44 569.02 464.54 210.00 159.00 250.00 278.00 369. 00 -., • 6735.000 719.86 0. 13 720. 17 190.00 472.81 576. 14 431.06 190.00 165.00 250.00 278.00 355.00 

• 6950. 000 721. 01 0.00 721.62 101.00 383.90 786.69 309.41 101. 00 214.00 250.00 278.00 315.00 • 6950.000 721. 09 0.08 721. 76 90. 55 352. 10 830.08 297.82 0.47 219. 16 250.00 278.00 309. 71 

• 7049.000 721. 96 0.00 722.98 50.00 0.00 1480.00 0.00 63.00 250.00 250.00 313.00 313.00 • 7049.000 722.04 0.08 723.02 50.00 0.00 1480. 00 0.00 63.00 250.00 250.00 313.00 313.00 

• 7050.000 721 99 0.00 723.00 50.00 0.00 1480.00 0.00 63.00 250.00 250.00 313.00 313.00 • ""7r',1;.r, """ 
..,..,.., nL " 

,..-, -,..,., 
"" .. ,.. "" " "" of ACF\ "" " "" L-, "" r,a:::.n .ri..r,. .., .. ,.. 

"" 
., . ., "" .., . .., 

"" r V.JV. \JV\J r c:;.c::; • \JO \J. v, , c::.w. \JW ,JV. VV v.vv .1. .,.c,v. \JV v. \J\J cw.vv c::;..,v, vv C:..J\J. V\J W.1.W. VV ..:J.I...J. UV 

• 7065.000 722.37 0.00 723. 19 50. 00 0.00 1480. 00 0.00 63.00 250.00 250.00 313.00 313.00 I • 7065.000 722. 40 0.04 723.21 50. 00 0. 00 1480. 00 0.00 63.00 250.00 250.00 313.00 313.00 

• 7066.000 722. 38 0.00 723.20 50.00 0.00 1480.00 0.00 63.00 250.00 250.00 313.00 ,., i ,., 

"" -- _.., __ ..,..., -7066.000 722. 41 0.03 723.22 50. 00 0.00 1480.00 0. 00 63.00 250.00 250.00 313.00 313.00 

• 7116.000 723.24 0.00 723.68 111. 75 79. 19 940.86 459.95 149.00 192.00 250.00 283.00 341. 00 ' • 7116. 000 723. 16 -0.07 723.68 96.00 30.07 984.40 465. 53 96.00 245.00 250.00 283.00 341.00 

• 7465.000 724. 68 0. 00 725.08 174. 09 38. 79 827.81 613.40 0.00 o.oo 250.00 283.00 0.00 • 7465.000 724.80 0. 12 725.22 130. 14 0.00 849. 70 630.30 0.07 250.00 250.00 283.00 380. 14 

• • 
• ' • 
• I 



• • 9 JAN 88 10:47:41 PAGE 51 - -- • SECNO CWSEL DIFKWS EG TOPWID GLOB GCH GROB PERENC STENCL STCHL STCHR STEI\ICR 

• ' 8270.000 727. 73 0.00 728. 11 181.92 42.93 921. 55 515. 53 0.00 0.00 250.00 283.00 0.00 • 8270.000 727.86 0. 12 728.25 139.43 6. 18 952.01 521. 81 0. 05 247.93 250.00 283.00 387.37 

• 9120.000 730. 30 0.00 730.45 231. 57 63.64 514.60 691. 76 0.00 0.00 66.00 92.00 0. 00 • 9120.000 730.40 0. 10 730. 55 194.91 28. 89 533. 18 707.93 0.06 59.31 66.00 92.00 254 22 

• 9770.000 731. 90 0.00 732. 13 226.96 55.76 570.01 644.23 0. 00 0.00 66.00 92.00 0.00 ' • 0""'7-,f'\ """ ..,., . 00 " "~ ..,.,.., ... c • nn • e • e , .., enc .,.. ,en nr, ,.. ", ,I,.,, .......... , , "-~ MM ,..,.. ri.= ,I A, 
7,r ,v. vvv ,~ .... 77 V, V7 , we;. ~,_, J.07. J. ;;J L.:J, 0~ .:17.:J. "'tV OIJC. '70 v.vo oc:; . ..:sv oo.vv 7C:..VV c:. .J ,. . "'t' 0 

• 9970.000 732. 53 0.00 732.90 114. 86 133.65 586. 45 549.90 160.00 0.00 66.00 92. 00 160.00 • 9970.000 732. 62 0. 09 733. 02 100.00 63.49 609.42 597.09 100.00 60.00 66.00 92.00 160.00 

• 10150.000 733.26 " "" "7'":l""l 0"7 LO .... ,;r,o ..,,... O""- L'> ,,,,, ;:;. LL 0"7 "" ,;L '"' LL "" ~,., "" .. ., "" --- -..,, '"'""' " _,_,, \,JI W'-1, ,J ,r C...;JCJ, r V QVt.l, \,;IW c:;c;.v. 1,;11..:1 g.,r. vv CQ, UV Q&;;J, vv 7 c;.. vv "-.1.W, VV -10150.000 733.36 0. 11 734. 02 58.00 172. 79 849.41 247.80 58.00 55.00 66. 00 92.00 113.00 

• 10219.000 733.63 0.00 734. 51 32.00 0.00 1270. 00 0.00 32.00 225.00 225.00 257.00 257.00 • 10219.000 733. 73 0. 10 734. 58 32.00 0.00 1270.00 0.00 32.00 225.00 225.00 257.00 257.00 

• 10220.000 733.63 0.00 734. 52 32.00 0.00 1270.00 0.00 32.00 225. 00 225.00 257.00 257.00 • 10220.000 733. 73 0. 10 734. 58 32.00 0.00 1270.00 0.00 32.00 225. 00 225.00 257.00 257.00 

• I 10250.000 733.83 0.00 734.65 32.00 0.00 1270.00 0.00 32.00 225. 00 225.00 257.00 257 00 • I 

10250.000 733.91 0,08 734.71 32.00 0.00 1270.00 0.00 32.00 225.00 225.00 257.00 257.00 

• 10251. 000 733.83 0.00 734.65 32.00 0.00 1270.00 0.00 32.00 225.00 225.00 257.00 257 00 • 10251. 000 733. 92 0.08 734. 71 32.00 0. 00 1270.00 0.00 32.00 225.00 225.00 257.00 257.00 

• 10266.000 734. 55 0.00 734.92 62.00 221. 04 612.49 436.47 62.00 253.00 274.00 294.00 315.00 • 10266.000 734.61 0. 06 734.97 62. 00 222.77 609.98 437.25 62.00 253.00 274.00 294.00 315.00 

• 10371. 000 735. 11 0.00 735. 14 246.43 871. 20 212. 18 186.62 0.00 0.00 274.00 294.00 0.00 • 10371. 000 735. 15 0.04 735. 19 185 00 869. 11 250.22 150.67 185.00 125.00 274.00 294.00 310.00 

• 10770.000 735.21 0.00 735.29 232.60 813.04 272.92 184.04 0.00 0.00 274.00 294.00 0.00 • 10770.000 735.28 0.07 735.38 185. 00 801. 00 305. 19 163.81 185.00 125. 00 274.00 294.00 310.00 

• ' 11170.000 735.69 0.00 735.89 222.95 719.73 369. 19 181. 08 0.00 0.00 274.00 294.00 0.00 • 11170.000 735 82 0. 13 736.04 185.00 706.90 384.36 178. 74 185.00 125.00 274.00 294.00 310.00 

• 11515.000 737.02 0.00 737.58 107.47 451. 80 547.74 270.47 123.00 213.00 274.00 294.00 336.00 • 11515.000 737. 10 0.07 737.62 107. 57 462.29 535.26 272.44 112. 00 213.00 274.00 294.00 325.00 

• I 11713.000 738.63 0.00 739.64 45.21 75.09 1138. 79 56. 11 0.00 0.00 250.00 281.00 0.00 • i P'i3. 000 738.66 0.03 739.78 36. 09 49. 52 i 192. 11 28.37 0.04 247.08 250.00 281. 00 283. 17 

• * 11715.000 739. 09 0.00 740.92 34. 37 9. 15 1249.54 11.31 0.00 0.00 250.00 281. 00 0.00 • * 11715.000 739. 12 0.03 741. 00 31. 00 0.00 1270.00 0.00 0.02 250.00 250.00 281.00 281. 00 

- ! ii7i6.000 740.84 0.00 741. 50 50. i8 67. 76 1143.27 58.97 0.00 0.00 250.00 28i. 00 0.00 • • I 

11716. 000 740. 88 0.04 741. 59 39. 12 48.82 1180.37 40.81 0.03 245.87 250.00 281. 00 284.99 

• • 
• • 
• 
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9 JAN BB 

SECNO 

11717.000 
11717. 000 

11718.000 
11718. 000 

* 11720.000 
* ii 720. 000 

* 11750. 000 
* 11750.000 

11751. 000 
11751. 000 

12549.000 
12549.000 

12699.000 
12699.000 

12700.000 
12700.000 

12732.000 
12732.000 

12733.000 
12733.000 

12832.000 
12832.000 

13049.000 
13049.000 

13099.000 
13099.000 

13100.000 
13100.000 

13138. 000 
13138. 000 

13139. 000 
13139.000 

13i50. 000 
13150. 000 

10:47:41 

CWSEL 

741. 52 
741. 63 

741. 64 
741. 75 

741. 70 
741 80 

741. 74 
741. 83 

741. 73 
741. 82 

742.48 
742. 57 

742.79 
742.88 

742.80 
742.89 

742.88 
742.97 

743. 15 
743.23 

743.62 
743.69 

745.24 
745.39 

745.60 
745. 73 

745.60 
745. 74 

745. 88 
745. 98 

745. 89 
745. 99 

746. 76 
746. 82 

DIFKWS 

0.00 
0. 10 

0.00 
0. 11 

0.00 
0. 10 

0.00 
0.09 

0.00 
0. 10 

0.00 
0.09 

0. 00 
0. 09 

0. 00 
0. 09 

0.00 
0.08 

O.OQ 
0.07 

0.00 
0.07 

0.00 
0. 15 

0.00 
0. 13 

0. 00 
0. 13 

0.00 
0. 10 

0. 00 
0. 10 

0.00 
0.06 

EG 

741.73 
741.84 

741.77 
741.88 

741. 79 
741. 90 

741. 83 
741. 93 

741. 84 
741. 95 

742.63 
742. 75 

743. 17 
743.24 

743.31 
743. 38 

743.38 
743.45 

743.47 
743. 54 

744. 11 
744.26 

745. 81 
745. 93 

746. 57 
746.65 

746. 57 
746.66 

746 75 
746.82 

746. 76 
746.83 

747.08 
747. 14 

TOPWID 

239.66 
161. 44 

297.50 
181. 99 

302.32 
195. 76 

304. 74 
192.47 

304.84 
189.92 

137.00 
100. 77 

62.61 
63.03 

62.62 
63. 04 

63.04 
63.43 

64.33 
64.68 

150.81 
86. 51 

57.00 
55.00 

31. 00 
31. 00 

31. 00 
31. 00 

31. 00 
31. 00 

31. 00 
31.00 

55.00 
55.00 

GLOB 

284. 55 
2B6. 50 

377.78 
382. 73 

648.91 
675.07 

657. 16 
678.47 

343.59 
344. 74 

87.35 
0.00 

0.00 
0.00 

0.00 
0. 00 

0.00 
0.00 

0.00 
0.00 

7.25 
0.00 

3.00 
0.00 

0. 00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

GCH 

902.69 
924. 57 

797.63 
810.99 

463.20 
456.47 

453. 51 
453.61 

780.41 
795.38 

698.02 
714. 15 

1270.00 
1270.00 

1270.00 
1270. 00 

1270.00 
1270.00 

1270.00 
1270.00 

850.33 
906.81 

1259.91 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
i270.00 

1270.00 
1270.00 

1270.00 
1270.00 

GROB 

82.76 
58.93 

94.60 
76.29 

157.89 
fl'"lr, A-, 
.lUC. "'t'F 

159.33 
137.93 

146.00 
129.88 

484.63 
555.85 

0.00 
0.00 

0. 00 
0.00 

0.00 
0.00 

0. 00 
0.00 

412.42 
363. 19 

7.09 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

PERENC 

0.00 
0.05 

0.00 
0.05 

0.00 
" ""V, VJ 

0.00 
0.06 

0. 00 
0.04 

137.00 
0.28 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

165.00 
0. 12 

57.00 
0.54 

31. 00 
31. 00 

31. 00 
31. 00 

31. 00 
3i. 00 

31. 00 
31. 00 

55.00 
0.61 

STENCL 

o.oo 
126.42 

0.00 
109.09 

0.00 
95.82 

o.oo 
98.71 

0. 00 
106.67 

209.00 
250.00 

o.oo 
240.00 

0.00 
240.QQ 

o.oo 
240.00 

o.oo 
240.00 

195. 00 
250.00 

249.00 
250.00 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

:250.00 
250.00 

STCHL 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

240.00 
240.00 

240.00 
240.00 

240.00 
240.00 

240.00 
240.00 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

250.00 
250.00 

PAGE 52 

STCHR 

281. 00 
281. 00 

281. 00 
281 00 

281. 00 
281. 00 

281. 00 
281. 00 

281. 00 
281. 00 

305.00 
305.00 

305.00 
305.00 

305.00 
305.00 

305.00 
305.00 

305.00 
305.00 

305. 00 
305.00 

305.00 
305.00 

281. 00 
281. 00 

281. 00 
281. 00 

281. 00 
28i. 00 

281. 00 
281. 00 

305.00 
305.00 

STENCR 

0.00 
287.87 

0.00 
291. 08 

0. 00 
":>Oi ICi.C 
c,·1,1,. ,Jf,J 

0.00 
291. 18 

0.00 
296. 59 

346.00 
350. 77 

0.00 
305.00 

0.00 
305.00 

0.00 
305.00 

0.00 
305.00 

360.00 
336. 51 

306.00 
305.00 

281. 00 
281.00 

281. 00 
281.00 

281. 00 
2Bi.OO 

281. 00 
281. 00 

305.00 
305.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
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• • SECNO CWSEL DIFKWS EG TOPWID GLOB GCH GROB PERENC STENCL STCHL STCHR STENCR 

• 13400.000 747, 34 0.00 747. 36 250.00 284.90 493. 16 491. 94 250.00 155.00 250 00 305.00 405.00 I • 13400.000 747. 39 0.05 747.42 226.28 259.64 510. 78 499.58 0. 11 174.21 250.00 305.00 400 49 

• 13779.000 747. 51 0.00 747.75 57.00 3. 16 1259.27 7. 57 57.00 249.00 250.00 305.00 306.00 • 1'3-;i:,79. 000 747. 58 0.06 747.81 55.00 0.00 1270. 00 0.00 0. 70 250.00 250.00 305.00 305.00 

• 13830.000 747.62 0.00 748. 18 31. 00 0.00 1270. 00 0.00 31. 00 250.00 250.00 281. 00 281. 00 I • i "10~1"\ '""' '7A7 ...,,. " r\O ""7AO rin ,.,, 
"" " "" .. ,.,"71'\ "" " "" ,., . "" ,., C.I'\ T\.I"\. ,., c:. I'\ I'\ I'\. ,..,,., . "" ~C-1 "" -&.Wl..lw'V. VVV r"T,. rv V, VQ , ""'11;1. ,:;;-, WJ... VV v. vu .1.c:;,v. vu v. vu U.L. UV c:; .JV. UV C...JY. ""v C.C .I,. '\JV i;:;.~.i... vv 

• 13860. 000 748. 73 0. 00 749. 14 31. 00 0.00 1270. 00 0.00 31.00 250.00 250.00 281. 00 281. 00 • 13860.000 748.81 0.08 749.21 31. 00 0.00 1270. 00 0.00 31. 00 250.00 250.00 281 00 281.00 

• 13910.000 749.23 0.00 749.35 i~c nn ~~!:) il.4 606.33 431.23 139.00 !:>.4~ r,n 300.00 323.00 381. 00 • - ,._ , ........... ,___,,__, -...,,- -T ._-T-• .,_,,..., -13910.000 749. 31 0.08 749.43 117. 86 681. 06 588. 94 0.00 0.65 205. 14 300.00 323.00 323.00 

• I 14160.000 749. 47 0.00 749. 50 324. i 1 862. 74 269. 70 137. 56 0.00 0.00 300.00 323.00 0.00 • 14160. 000 749. 56 0.08 749. 59 283. 69 875.36 275. 16 119.48 0.04 67.82 300.00 323.00 351. 51 

• 14910. 000 749 84 0.00 749.91 271. 49 803.92 350.22 115.87 0.00 o.oo 300.00 323.00 0.00 • 14910. 000 749. 93 0.08 750.00 238. 95 819.46 362. 74 87.80 0.06 71. 82 300.00 323.00 343.87 

• I 15660.000 750. 87 0.00 750.99 256.08 759.92 407. 90 102. 18 0.00 o.oo 300.00 323.00 0. 00 I • 15660. 000 750.97 0.09 751. 09 221. 66 779.99 423.63 66.38 0.07 74.74 300.00 323.00 338.29 

• 17150.000 754. 53 0. 00 754.83 221. 12 280. 78 989.22 0.00 0.00 o.oo 250.00 294.00 0.00 • 17150.000 754.63 0. 10 754.95 121. 37 250.37 1019. 63 0.00 0.06 169.43 250.00 294.00 294.00 

• 18650.000 758.02 0.00 758.20 244.04 400.26 869. 74 0.00 0.00 0.00 250.00 294.00 0.00 • 18650.000 758. 12 0. 10 758.32 155.02 378.34 891. 66 0.00 0.05 136.62 250.00 294.00 294.00 

• ' 
18950.000 758. 56 0.00 758. 76 243.01 378.92 891. 08 0.00 0.00 o.oo 250.00 294.00 0.00 • 18950.000 758.66 0. 10 758.87 146.81 353.49 916. 51 0.00 0.06 144.69 250.00 294.00 294.00 

• I • 
• • 
• • 
• • 
• I • 
- -- • 
• • 
• I • 
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9 JAN 88 10:47:41 

100 YEAR DISCHARGE, EXI 

SUMMARY PRINTOUT TABLE 150 

SECNO 

0.000 
0.000 

1. 100 
1. 100 

1. 200 
1. 200 

13.000 
13. 000 

14. 000 
14.000 

64.000 
64.000 

400. 000 
400. 000 

1900.000 
1900.000 

4064.000 
4064.000 

4964.000 
4964.000 

5364.000 
5364.000 

5564.000 
5564.000 

5639.000 
5639.000 

5640.000 
5640.000 

5664.000 
5664.000 

5665. 000 
5665.000 

XLCH 

0.00 
0.00 

100.00 
100.00 

1. 00 
1. 00 

25.00 
25. 00 

1. 00 
1. 00 

50.00 
50. 00 

336. 00 
336. 00 

1500.00 
1500.00 

2164. 00 
2164.00 

900. 00 
900 00 

400.00 
400.00 

200.00 
200.00 

75.00 
75,00 

1. 00 
1. 00 

24.00 
24.00 

1. 00 
1. 00 

ELTRD 

0.00 
0.00 

0.00 
0.00 

700.00 
700.00 

700.00 
700.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0. 00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

719.20 
719.20 

719.20 
719.20 

0.00 
0.00 

ELLC 

0.00 
0.00 

0.00 
0.00 

697.90 
697.90 

697.90 
697.90 

o. 00 
0.00 

0.00 
0. 00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

717.30 
717.30 

717.30 
717. 30 

0.00 
0.00 

ELMIN 

689.20 
689.20 

689.20 
689.20 

689.20 
689.20 

689.20 
689.20 

689,20 
689.20 

689.20 
689.20 

692.00 
692.00 

696.90 
696.90 

703,96 
703.96 

706.91 
706.91 

708.22 
708.22 

708,86 
708. 86 

709. 10 
709. 10 

709. 10 
709. 10 

709. 10 
709. 10 

709. 10 
709. 10 

Q 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

1480.00 
1480.00 

CWSEL 

697. 11 
697.21 

697. 54 
697. 59 

697. 54 
697. 59 

697.57 
697.62 

697. 57 
697.62 

697.99 
698.01 

698.50 
698. 55 

701.98 
702. 12 

709.05 
709. 13 

711. 23 
711.33 

713.45 
713. 50 

714. 70 
714. 71 

715. 19 
715.20 

715.20 
715.21 

715.44 
715.45 

715.45 
715. 46 

CRIWS 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

701.86 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
n nn v.vv 

0.00 
0.00 

EG 

697.64 
697. 71 

697.95 
697.99 

697.95 
698. 00 

697.98 
698.02 

697,98 
698.02 

698. 16 
698.20 

698. 59 
698.65 

702.44 
702.60 

709. 16 
709.25 

711. 51 
711. 63 

714. 12 
714. 14 

715.41 
715.42 

716.32 
716.33 

716.33 
716. 33 

716,48 
-,.4 .I A,.... 
, ,.. CJ • ...-a 

716.48 
716.49 

33.07 
30.78 

19.01 
18.64 

10.68 
10.48 

10.54 
10.34 

18,76 
18.40 

11. 66 
12. 12 

11. 78 
12.47 

88.04 
82.54 

16. 10 
16.28 

44.86 
45. 12 

69.93 
66.27 

56.20 
55.68 

78.47 
78. 10 

43.98 
43.77 

38.50 
38.38 

68.34 
68. 12 

VCH 

7.26 
7.08 

5, 13 
5. 10 

5. 13 
c; r,Q 
<Jo'-' I 

5. 10 
5.07 

5, ! 1 
5.07 

4.67 
4.78 

3. 50 
3.62 

7.56 
7. 53 

4.02 
4.09 

5.94 
6.06 

8.30 
8. 14 

8. 10 
8.08 

8. 54 
8.52 

8. 53 
8. 51 

8, 15 
M < e 
CJ. ,l .:J 

8. 15 
8. 14 

PAGE 54 

AREA . 01K 

329. 17 257.37 
337.87 266. 75 

288.50 339.46 
290.44 342.80 

288.59 452.82 
290. 52 457.27 

289.93 455.91 
29i.84 460.31 

289. 79 34!. 68 
291. 70 344. 98 

566.30 433. 51 
542. 13 425.05 

781. 62 431. 14 
720.99 419. 15 

379.20 157. 73 
353.47 162.90 

768.94 368.84 
719.61 366.83 

526.98 220.97 
475.89 220.33 

314.85 176. 99 
321. 47 181. 80 

272.21 197. 42 
273.07 198.35 

173.36 167.07 
173.64 167.47 

173. 57 223. 17 
173.85 223. 71 

181.49 
181. 69 

181. 59 
181. 79 

238. 51 
238.90 

179.03 
179.32 
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• • SECNO XLCH ELTRD ELLC ELMIN G CWSEL CRIWS EG 10K*S VCH AREA . 01K 

• * 5739.000 74.00 0.00 0. 00 713.00 1480.00 717. 51 717. 51 718.30 97.36 8. 71 231. 18 149.99 ' • * 5739. 000 74.00 0.00 0. 00 713. 00 1480.00 71 7. 51 717. 51 718.30 96.97 8. 70 231. 55 150.29 

• 5759.000 20.00 0.00 0. 00 713. 30 1480.00 718. 18 0.00 718.62 50. 58 6.69 312.46 208. 10 • 5759.000 20. 00 0.00 0.00 713. 30 1480.00 718. 18 0.00 718.62 50.89 6. 70 311. 77 207. 47 

• 5839.000 80.00 0.00 0. 00 713.23 1480. 00 718.85 0.00 718. 89 3.93 2. 13 941. 64 746. 76 • 5839.000 80.00 0.00 0. 00 713.23 1480.00 718.84 0.00 718.90 5.27 2.47 772. 74 644.41 

• ' 6364. 000 525.00 0.00 0. 00 714. 30 1480.00 719. 10 0.00 719. 18 10.65 3. 13 677.22 453.43 • 6364. 000 525.00 0.00 0.00 714. 30 1480. 00 719. 16 0.00 719.27 12.31 3.40 584.98 421. 88 

• 6735.000 371. 00 0.00 0.00 715. 82 1480.00 719.73 0.00 720.05 51. 73 5.91 359.30 205.77 • 6735.000 371. 00 0.00 0. 00 715. 82 1480.00 719.86 0.00 720. 17 46.92 5. 77 358. 77 216.07 - 6950.000 21s.oo 0.00 0. 00 7i6. 70 1480.00 72i. Oi 0.00 72i. 62 66.95 7.34 252.97 178.24 -• • 6950. 000 215.00 0.00 0.00 716. 70 1480.00 721. 09 0.00 721. 76 71. 54 7. 58 240. 53 174.98 

• 7049 000 99. 00 0.00 0. 00 717. 10 1480.00 721. 96 0.00 722.98 144.26 8. 10 182.74 123.22 • 7049. 000 99. 00 0.00 0. 00 717. 10 1480.00 722.04 0.00 723.02 135.81 7.93 186. 71 127.00 

• 7050. 000 1. 00 731. 60 730. 50 717. 10 1480.00 721. 99 0.00 723.00 79.99 8.06 183.68 165.48 • 7050.000 1. 00 731. 60 730. 50 717. 10 1480.00 722.06 0.00 723.03 75.65 7.90 187.37 170. 16 

• 7065.000 15.00 731. 60 730. 50 717. 10 1480.00 722.37 0.00 723. 19 60.45 7.29 203.05 190.36 • ""71'\ LC:. '"'" ... "" ..,,, . L,-,. "'"" "" 
.., . .., "' • .oanr,,. ,..,... ..,,., ,., A,-,. " "" -'7..,,.,, .., .. co "" 

.., .... l"\.I"\ i:::. ,.,, JI ,ti".)~ "" ,vow. vvv ,1.J. vv ,,..l'.&.. OV ✓ ..JIV. ~V ✓ J. ✓ • J.V .&'"tCJV. VV ✓ cr,c:,. "'tV v. vv ,c..JO, C.L ~CJ. ";:]7 , • er. ... CVJ . ..JI..,. .1.7..Jl . .;l~ 

• 7066. 000 1. 00 0.00 0. 00 717. 10 1480.00 722.30 0.00 723.20 106.87 7.27 203.45 143. 17 • 7066.000 1. 00 0.00 0. 00 717. 10 1480.00 722.41 0.00 723.22 104. 18 7.21 205.33 145.00 

• I 7116. 000 50.00 " "" " "" 717 "" 1.11cn rin 7c,,:, C>A " "" 7~":I LC ""' LL L 1 ,,_ "Jri,:::;, ll.0 "'.II. .II. " c;. -- -- -- ""'· -- I' ... ,- • ..,.,., .1,""T'-'-· ""'"' 
I',_..,,_ ,_-r 

-- '-l''W" 
,- ,__...,_ IJ\J _...,_ ~'-' .... . .. .,. 

---- ""T, 
,__..,...,._ ..,..., -7116. 000 50.00 0.00 0.00 717.40 1480.00 723. 16 0.00 723.68 42.52 6. 54 280. 19 226.96 

• 7465.000 349.00 0.00 0. 00 719. 40 1480.00 724.68 0.00 725.08 43.45 6. 14 335.93 224. 53 • 7465. 000 349. 00 0.00 0. 00 719. 40 1480.00 724.80 0.00 725.22 44.44 6. 12 312. 50 222.01 

• 8270.000 805.00 0.00 0.00 721.94 1480.00 727.73 0.00 728. 11 36. 18 6.07 428. 10 246.06 • 8270.000 805.00 0.00 0.00 721. 94 1480.00 727.86 0.00 728.25 35.24 6. 10 400.38 249.32 

• 9120.000 850.00 0.00 0. 00 724.62 1270.00 730. 30 0.00 730.45 19.57 4.38 578.53 287.05 • 9120.000 850.00 0.00 0.00 724. 62 1270.00 730.40 0.00 730. 55 19.4;!, 4.43 548.43 287.89 

• 9770.000 650.00 0.00 0. 00 726. 67 1270.00 731. 90 0.00 732. 13 33.94 5.38 476.35 218.01 • 9770.000 650. 00 0.00 0.00 726. 67 1270.00 731. 99 0.00 732.25 34.22 5.48 447.38 217. 11 

• 9970. 000 200 00 0.00 0.00 727.30 1270.00 732.53 0.00 732.90 36.00 5. 54 264.00 211. 68 • 9970.000 200.00 0.00 0. 00 727. 30 1270.00 732. 62 0.00 733.02 36.01 5.62 254.60 211. 63 

• 10150.000 180.00 0.00 0.00 727. 52 1270.00 733.26 0.00 733.87 45.89 6. 76 206.84 187.47 • 10150.000 180.00 0.00 0.00 727. 52 1270.00 733.36 0.00 734.02 47.31 6.97 197.77 184.65 

• • 
• • 
• 
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9ECN• 
10219.000 
10219.000 

10220.000 
10220.000 

10250.000 
10250.000 

10251. 000 
10251. 000 

10266.000 
10266.000 

10371. 000 
10371. 000 

10770.000 
10770.000 

11170.000 
11170.000 

11515 000 
11515.000 

11713.000 
11713.000 

* 11715.000 
* 11715.000 

11716.000 
11716.000 

11717.000 
11717.000 

11718.000 
11718.000 

* 11720.000 
* 11720.000 

* 11750.000 
* 11750.000 

11751. 000 
11751.000 

10:47.41 

XLCH 

69.00 
69.00 

1.00 
1. 00 

30.00 
30, 00 

1. 00 
1. 00 

15. 00 
15. 00 

105.00 
105. 00 

399.00 
399.00 

400.00 
400,00 

345. 00 
345. 00 

198.00 
198.00 

2.00 
2.00 

1. 00 
1. 00 

1. 00 
1. 00 

1. 00 
1 00 

2.00 
2.00 

30.00 
30.00 

1.00 
1. 00 

ELTRD 

0.00 
0.00 

738.30 
738,30 

738.30 
738.30 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

739. 70 
739. 70 

739. 70 
739. 70 

0.00 
0.00 

ELLC 

0.00 
0.00 

737.50 
737. 50 

737.50 
737.50 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

740. 10 
740. 10 

740. 10 
740. 10 

0.00 
0.00 

ELMIN 

727.60 
727.60 

727.60 
727.60 

727.60 
727.60 

727.60 
727.60 

727.65 
727.65 

728.00 
728.00 

729.44 
729.44 

730.85 
730.85 

732.08 
732.08 

732.90 
732.90 

735.40 
735.40 

734. 10 
734. 10 

733.30 
733.30 

732.90 
732.90 

732.90 
732.90 

732.90 
732.90 

732.90 
732.90 

G 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

CWSEL 

733.63 
733. 73 

733.63 
733. 73 

733.83 
733.91 

733.83 
733.92 

734. 55 
734.61 

735. 11 
735. 15 

735.21 
735.28 

735.69 
735.82 

737.02 
737. 10 

738.63 
738.66 

739.09 
739. 12 

740.84 
740.88 

741. 52 
741. 63 

741. 64 
741. 75 

741. 70 
741. 80 

741. 74 
741.83 

741. 73 
741. 82 

CRIW9 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

~ ~~ u.vu 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

739.09 
739. 12 

0.00 
0.00 

0. 00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

EG 

734. 51 
734.58 

734.52 
734. 58 

734.65 
734. 71 

734 65 
734. 71 

734.92 
734.97 

735. 14 
735. 19 

735.29 
735.38 

735.89 
736.04 

737. 58 
737.62 

739.64 
739.78 

740.92 
741. 00 

741. 50 
741. 59 

741. 73 
741. 84 

741. 77 
741. 88 

741. 79 
741. 90 

741. 83 
741. 93 

741. 84 
741. 95 

63.43 
59.91 

35.57 
33.60 

31. 86 
30.47 

56.55 
54.07 

19. ib 
18.38 

2.05 
2.79 

7.69 
9. 16 

29.00 
28. 19 

74. 11 
66.53 

89.62 
95. 62 

85. 10 
114.04 

20. 10 
20.95 

5.64 
5.63 

3.45 
3.39 

11.53 
11.57 

1 i. i9 
11.25 

7. 13 
7. 11 

VCH 

7. 55 
7.41 

7. 55 
7.40 

7.27 
7. 16 

7.27 
7. 16 

= -~ ;;;J. 1Cf 

5. 11 

1. 73 
2.03 

2.B5 
3. 14 

4.79 
4.83 

6.92 
6.64 

8.32 
8.64 

10.92 
11. 01 

6. 78 
6.96 

4.22 
4.25 

3.46 
3.47 

2.60 
2.53 

2.54 
2.50 

3.35 
3.37 
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AREA . 01K 

168. 14 159. 47 
171. 38 164. OB 

168.32 212. 95 
171. 56 219. 11 

174.63 224.99 
177.27 230.09 

174. 73 168.89 
177.37 172. 71 

271.24 290. 10 
274.96 296.25 

921. 86 887. 85 
773.99 760.42 

601. 66 457. 89 
532. 88 419 53 

389. 11 235.83 
370.95 239.20 

219. 51 147. 53 
227.47 155. 70 

161. 32 134. 15 
152.65 129.87 

120.69 137 67 
115.39 118.93 

209.82 283 30 
198.31 277. 50 

472.06 534.67 
444. 58 535.07 

615.01 684.08 
568.27 689.38 

544. 52 373. 96 
510.58 373.33 

553.40 
513.42 

642. 19 
595.27 

379.69 
378. 72 

475. 59 
476.43 
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., 

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10KlfS VCH AREA . 01K 

• 12549.000 798.00 0.00 0.00 736. 33 1270.00 742. 48 0.00 742.63 13. 86 3. 11 432.81 341. 12 • 12549.000 798.00 0.00 0.00 736. 33 1270.00 742. 57 0 00 742.75 14.01 3. 11 384.83 339.29 

• 12699.000 150.00 0.00 0.00 737. 10 1270.00 742. 79 0.00 743. 17 35. 38 4.93 257. 77 213. 50 • 12699.000 150.00 0.00 0.00 737. 10 1270.00 742. 88 0. 00 743.24 33.25 4.82 263.37 220.24 

• 12700.000 1. 00 745.40 743. 30 737. 10 1270.00 742. BO 0.00 743.31 19.90 5. 75 220.96 284. 71 • -t ~~J"\n """ • r." ""7 Ac, An ...,,,.~ 
'"'" 

..,.,....,. . " .. r,.""TJ"\ "" ""7A,_, nn " "" ~./1~ ,.,,, 4 0 nc: " LC ..,.., A. 00 ~0.1'], «C> 
.1.c;, vv. uvu .L. vu ,--,~. "'tV f""'t.,;, • ..:IV /WI • .I.V J.C:/V. VU , ... c:::. Cl7 u. vv r"'T.;). WC ,LQ, c,..,;, J, CJ c:;.~"T. Ci;;J 11.:. ,,i:;.. w' .... 

• 12732.000 32.00 745.40 743. 30 737. 10 1270.00 742. 88 0.00 743.38 , 18. 85 5. 65 224.86 292.48 • 12732.000 32.00 745.40 743. 30 737. 10 1270.00 742.97 0.00 743.45 17.95 5. 56 228.49 299. 77 

• ; 1 ~7~~ (\(\(\ 1. 00 " (\(\ (\ "" 7.-.,,7 in 1 l""J"7f\ "" .., il.., "' 0.00 743. 47 27. 61 4. 52 280.85 241.68 • _. ,._, .......... ..,,....,..,, ....,_ ....,...., ...... ...., ..... , .... , .... ,., ....... ,. ....,, ,..,....., , -....-.... • ... tJ _. 
12733.000 1. 00 0.00 0.00 737. 10 1270.00 743. 23 0.00 743. 54 26.30 4.45 285.64 247.66 

• 12832.000 99.00 0.00 0.00 739.00 1270.00 743. 62 0.00 744. 11 98.05 6.05 234.28 128.26 • 12832.000 99.00 0.00 0.00 739.00 1270.00 743.69 0.00 744.26 102.81 6.28 211. 40 125.25 

• 13049.000 217.00 0. 00 0. 00 739.41 1270.00 745. 24 0.00 745.81 59.02 6.08 211. 98 165.31 • 13049.000 217. 00 0.00 0.00 739.41 1270.00 745. 39 0.00 745.93 59. 15 5.90 215.37 165. 12 

• 13099.000 50. 00 0. 00 0.00 739. 50 1270.00 745. 60 0.00 746. 57 85. 91 7.90 160.78 137.02 I • 13099.000 50.00 0.00 0.00 739. 50 1270.00 745. 73 0.00 746.65 79.65 7. 70 164.93 142.30 

• 13100.000 1. 00 746.90 747.40 739. 50 1270.00 745.60 0.00 746.57 38. 15 7.90 160.85 205.63 • 13100.000 1. 00 746.90 747.40 739. 50 1270.00 745. 74 0.00 746.66 35.38 7.70 164.98 213. 52 

• 13138.000 38.00 746.90 747.40 739. 50 1270.00 745.88 0.00 746. 75 32.70 7. 50 169.41 222. 08 I • 13138.000 38. 00 746.90 747.40 739. 50 1270.00 745. 98 0.00 746.82 31. 02 7.36 172.47 228. 03 

• 13139.000 1. 00 0. 00 0.00 739. 50 1270.00 745. 89 0.00 746. 76 73.20 7.48 169.69 148.44 ' • 13139.000 1. 00 0.00 0.00 739. 50 1270.00 745. 99 0.00 746.83 69.43 7.35 172.75 152.42 

• 13150.000 11.00 0. 00 0.00 739.60 1270.00 746. 76 0.00 747.08 25.86 4. 53 280.28 249. 74 • 13150. 000 11.00 0. 00 0.00 739.60 1270.00 746.82 0.00 747. 14 24.89 4.48 283.74 254. 55 

• 13400.000 250.00 0.00 0.00 739.60 1270.00 747.34 0.00 747.36 2.32 1. 58 1006.60 833. 70 • 13400.000 250.00 0.00 0.00 739.60 1270.00 747. 39 0.00 747.42 2.41 1. 62 961. 76 817.62 

• ' 13779.000 379.00 0.00 0.00 739.60 1270.00 747. '51 0.00 747.75 13.63 3. 91 330.49 343.93 • 13779.000 379.00 0.00 0.00 739.60 1270.00 747. 58 0.00 747.81 16.29 3.90 325.25 314.61 

• 13830. 000 51. 00 0. 00 0 00 739.60 1270.00 747.62 0.00 748. 18 38.78 5.97 212.70 203. 95 • i3830.000 Si. 00 0.00 0.00 739.60 1270.00 747. 70 0.00 748.24 37. 56 5.9i 2i5.06 207.24 

• 13860. 000 30.00 750. 30 747.20 739.60 1270.00 748. 73 0.00 749. 14 25. 19 5. 14 246.98 253.02 • 13860.000 30.00 750. 30 747.20 739.60 1270.00 748.81 0.00 749.21 24.44 5.09 249.60 256.87 

- i39i0.000 50.00 0.00 0.00 740.00 i270.00 749.23 0.00 749.35 8.58 3.50 518.90 433. 53 -• • 13910.000 50.00 0.00 0.00 740.00 1270.00 749.31 0.00 749.43 10.20 3.36 495.60 397.69 

• • 
• • 
• 
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SECNO XLCH 

14160. 000 250. 00 
14160.000 250. 00 

14910.000 750. 00 
14910.000 750.00 

15660.000 750.00 
15660.000 750.00 

17150. 000 1490.00 
17150. 000 1490. 00 

18650.000 1500.00 
18650.000 1500.00 

iB950.000 300.00 
18950.000 300. 00 

ELTRD ELLC ELMIN Q CWSEL CRIWS 

0.00 0. 00 741. 50 1270.00 749.47 0.00 
0.00 0. 00 741. 50 1270.00 749. 56 0.00 

0.00 0.00 743.03 1270.00 749.84 0.00 
0.00 0, 00 743.03 1270.00 749.93 0.00 

0.00 0.00 744. 57 1270.00 750.87 0.00 
0.00 0.00 744. 57 1270.00 750.97 0.00 

0.00 0.00 747.63 1270.00 754. 53 0.00 
0.00 0. 00 747. 63 1270.00 754.63 0.00 

o.oo 0.00 750.70 1270.00 758.02 0.00 
0.00 0.00 750.70 1270.00 758. 12 0.00 

0.00 0.00 751.31 1270.00 758. 56 0.00 
0.00 0. 00 751.31 1270.00 758.66 0.00 

EG 101.1.*S VCH 

749. 50 3. 12 1. 87 
749. 59 3. 11 1. 88 

749.91 10.40 2.97 
750.00 10. 57 3. 03 

750.99 20.07 3.85 
751. 09 20. 14 3.91 

754. 83 29. 13 4. 94 
754.95 29. 12 4.99 

758.20 17.50 3.99 
758.32 17.42 4. 02 

758. 76 19. 19 4. i5 
758.87 19. 19 4. 19 

PAGE 58 

AREA 

1009.39 
976. 82 

660.39 
635. 43 

525. 00 
502.90 

355.31 
315.65 

457.24 
413. 13 

438. 56 
392.03 

. 011',. 

719.69 
720.42 

393. 75 
390.64 

283.48 
282.98 

235.30 
235.36 

303.61 
304.28 

289.92 
289. 92 

• 
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• • 100 YEAR DISCHARGE, EXI 

• SUMMARY PRINTOUT TABLE 150 • 
• SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH • 

0.000 1480.00 697. 11 0. 00 o. 00 0.00 87.00 0.00 • 0.000 1480. 00 697.21 0. 10 0.00 0. 10 87.00 0.00 • 
1. 100 1480.00 697. 54 0.00 0.43 0.00 37.00 100.00 • 1. 100 1480.00 697. 59 0.05 0.38 0.05 37.00 100.00 • 
1. 200 1480. 00 697. 54 0.00 0.00 0.00 37.00 1. 00 • 1. 200 1480.00 697. 59 0.05 0.00 0.05 37.00 1. 00 • 

13.000 1480. 00 697.57 0.00 0.03 0.00 37.00 25.00 • 13. 000 1480.00 697.62 0.05 0.03 0.05 37.00 25.00 • 
14.000 1480. 00 697. 57 0.00 0.00 0.00 37.00 1. 00 • 14. 000 1480.00 697.62 0.05 0.00 0.05 37.00 1. 00 • 
64.000 1480. 00 697.99 0.00 0.41 0.00 137.00 50.00 • ' 64.000 1480.00 698.01 0.03 0.39 0.03 127.67 50.00 • 

400.000 1480. 00 698. 50 0.00 0.52 0.00 299.85 336.00 • 400.000 1480. 00 698. 55 0.05 0. 54 0.05 240. 51 336.00 • 
1900.000 1480.00 701.98 0.00 3.48 0.00 265.76 1500.00 • 1900.000 1480. 00 702. 12 0. 14 3. 57 0. 14 197. 51 1500.00 • 
4064.000 1480. 00 709.05 0.00 7.06 0.00 321. 45 2164.00 

• 4064.000 1480. 00 709. 13 0.08 7.01 0.08 261. 69 2164.00 • 
4964.000 1480.00 711. 23 0.00 2. 19 0.00 311. 87 900.00 • 4964.000 1480. 00 711. 33 0. 10 2.20 0. 10 217. 39 900.00 • 
5364. 000 1480.00 713.45 0.00 2.21 0.00 132.42 400.00 • 5364. 000 1480.00 713. 50 0. 05 2. 17 0.05 132. 59 400.00 ' • 
5564. 000 1480. 00 714. 70 0. 00 1. 25 0.00 69.00 200.00 

• 5564. 000 1480.00 714. 71 0. 01 1. 21 0.01 69.00 200.00 • 
5639.000 1480. 00 715. 19 0.00 0. 49 0.00 32.00 75.00 • 5639.000 1480. 00 715.20 0. 01 0.49 0.01 32.00 75.00 • 
5640. 000 1480. 00 715.20 0. 00 0.01 0.00 32.00 1. 00 

• 5640.000 1480.00 715.21 0. 01 0.01 0.01 32.00 1. 00 • 
5664.000 1480.00 715.44 0.00 0.24 0.00 32.00 24.00 

• 5664. 000 1480. 00 715.45 0. 01 0.24 0.01 32.00 24.00 • 
5665.000 1480.00 715.45 0.00 0.01 0.00 32.00 1. 00 

• 5665. 000 1480. 00 715.46 0. 01 0.01 0.01 32.00 1. 00 • 
• • 
• 
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• • SECNO G CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

• * 5739.000 1480.00 717. 51 0.00 2.06 0.00 131. 91 74.00 • * 5739.000 1480.00 717. 51 0.00 2.05 0.00 132.00 74.00 

• 5759.000 1480.00 718 18 0.00 0.67 0. 00 161. 26 20.00 • 5759.000 1480.00 718. 18 0.00 0.67 0.00 161. 25 20.00 

• 5839.000 1480.00 718.85 0.00 0.67 0.00 328. 12 80.00 • 5839.000 1480.00 718.84 -0.01 0.66 -0.01 235.00 80.00 

• 6364.000 1480 00 719. 10 0.00 0.25 0.00 317.86 525.00 • 6364.000 1480.00 719. 16 0. 06 0.32 0.06 225.00 525.00 

• 6735.000 1480.00 719. 73 0.00 0.63 0.00 210.00 371. 00 
! • 6735.000 1480.00 719.86 0. 13 0. 70 0. 13 190.00 371. 00 

• 6950.000 1480.00 721. 01 0.00 1. 28 0.00 101. 00 215.00 • 6950.000 1480.00 721. 09 0.08 1. 23 0.08 90. 55 215.00 

• I 7049.000 1480.00 721. 96 0.00 0. 95 0.00 so. 00 99.00 • 7049.000 1480.00 722.04 0.08 0.95 0.08 50.00 99.00 

• I 7050.000 1480.00 721. 99 0.00 0.03 0.00 50.00 1. 00 ' • 7050. 000 1480.00 722.06 0.07 0.02 0.07 50.00 1. 00 

• i 7065.000 1480.00 722.37 0.00 0.38 0.00 50. 00 15.00 • 7065.000 1480.00 722. 40 0.04 0.34 0.04 50.00 15.00 

• 7066.000 1480.00 722.38 0.00 0.01 0.00 S0.00 1. 00 • 7066. 000 1480.00 722.41 0.03 0.01 0.03 50.00 1. 00 

• 7116. 000 1480.00 723.24 0.00 0.86 0.00 111.75 S0.00 • 7116.000 1480.00 723. 16 -o. 07 0.75 -0.07 96 00 50.00 

• 7465.000 1480.00 724.68 0.00 1. 45 0.00 174.09 349.00 • 7465. 000 1480.00 724.80 0. 12 1. 64 0. 12 130. 14 349.00 

• 8270. 000 1480.00 727.73 0. 00 3.05 0.00 181. 92 805.00 • 8270.000 1480.00 727.86 0. 12 3.05 0. 12 139.43 805.00 

• 9120.000 1270.00 730.30 0.00 2. 57 0.00 231. 57 850.00 ·i·--• 9120.000 1270.00 730.40 0. 10 2 54 ·---~-~94. 91 8~ I 

• 9770. 000 1270.00 731. 90 0.00 1. 60 0.00 226.96 650.00 • 9770.000 1270.00 731. 99 0.09 1. 60 0.09 189. 15 650.00 

• 9970. 000 1270.00 732. 53 0.00 0.63 0.00 114. 86 200.00 • 9970.000 1270.00 732.62 0. 09 0.63 0.09 100.00 200.00 

• 10150. 000 1270. 00 733.26 0.00 0. 73 0.00 68. 57 180.00 • 10150.000 1270.00 733.36 0. 11 0.74 0. 11 58.00 180.00 

• I • 
• I • 
• 
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• • SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

• 10219.000 1270.00 733.63 0.00 0.37 0.00 32.00 69.00 • 10219.000 1270. 00 733. 73 0. 10 0.37 0. 10 32.00 69.00 

• 10220.000 1270. 00 733.63 0.00 0.01 0.00 32.00 1. 00 • 10220.000 1270.00 733. 73 0. 10 0. 01 0. 10 32.00 1. 00 

• 10250.000 1270.00 733.83 0.00 0. 19 0.00 32.00 30. 00 I • 10250.000 1270.00 733. 91 0.08 0. 18 0. 08 32.00 30.00 

• ' 10251.000 1270.00 733.83 0.00 0.01 0.00 32.00 1. 00 • 10251.000 1270.00 733. 92 0.08 0.01 0.08 32. 00 1. 00 

• 10266.000 1270.00 734.55 0.00 0.72 0.00 62.00 15.00 • 10266.000 1270.00 734. 61 0.06 0.70 0.06 62.00 15.00 

• 10371.000 1270.00 735. 11 0.00 0.56 0.00 246. 43 105 00 • 10371. 000 1270.00 735. 15 0.04 0. 54 0.04 185.00 105.00 

• 10770.000 1270.00 735.21 0.00 0. 10 0.00 232.60 399.00 • 10770.000 1270.00 735.28 0.07 0. 14 0.07 185.00 399.00 

• ' 11170. 000 1270.00 735.69 0.00 0.47 0.00 222.95 400.00 • 11170. 000 1270.00 735.82 0. 13 0. 53 0. 13 185.00 400.00 

• 11515. 000 1270.00 737.02 0.00 1. 34 0.00 107.47 345.00 • 11515. 000 1270.00 737. 10 0.07 1. 28 0.07 107. 57 345. 00 

• 11713. 000 1270.00 738.63 0.00 1 61 0.00 45.21 198.00 • 11713.000 1270.00 738.66 0.03 1. 57 0.03 36.09 198.00 

• * 11715.000 1270.00 739.09 0.00 0.46 0.00 34.37 2.00 • * 11715.000 1270.00 739. 12 0.03 0.46 0.03 31. 00 2.00 

• 11716.000 1270,00 740.84 0.00 1. 75 0,00 50. 18 1. 00 ' • 11716,000 1270.00 740.88 0. 04 1. 76 0. 04 39. 12 1. 00 

• I 11717.000 1270.00 741. 52 0.00 0.68 0.00 239.66 1. 00 • 11717.000 1270.00 741. 63 0. 10 0. 74 0. 10 161. 44 1. 00 

• 11718. 000 1270. 00 741. 64 0.00 0. 12 0.00 297. 50 1. 00 • 11718.000 1270.00 741. 75 0. 11 0. 13 0. 11 181. 99 1. 00 

• * 11720.000 1270.00 741. 70 0. 00 0.06 0.00 302.32 2.00 I • * 11720.000 1270.00 741. 80 0. 10 0.05 0. 10 195. 76 2.00 

• ' * 11750.000 1270.00 741. 74 0.00 0.04 0.00 304. 74 30. 00 • I 

* 11750.000 1270.00 741. 83 0.09 0.04 0.09 192.47 30.00 

• 11751.000 1270.00 741. 73 0.00 -0.02 0.00 304.84 1. 00 • 11751. 000 1270.00 741. 82 0. 10 -0.01 0. 10 189.92 1.00 

• • 
• • 
• 
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SECNO 

12549.000 
12549. 000 

12699.000 
12699. 000 

12700.000 
12700. 000 

12732.000 
12732.000 

12733.000 
12733.000 

12832. 000 
12832. 000 

13049.000 
13049. QQO 

13099.000 
13099.000 

13100. 000 
13100.000 

13138.000 
13138.000 

13139.000 
13139.000 

13150. 000 
13150.000 

13400. 000 
13400. 000 

13779. 000 
13779.000 

13830.000 
13830.000 

13860.000 
13860.000 

13910.000 
13910.000 

10:47:41 

G 

1270.00 
1270. 00 

1270. 00 
1270.00 

1270.00 
1270.00 

1270.00 
1270 00 

1270. 00 
1270.00 

1270. 00 
1270.00 

1270.00 
1270. QQ 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270. 00 
1270.00 

1270. 00 
1270. 00 

1270. 00 
1270. 00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

1270.00 
1270.00 

CWSEL 

742.48 
742. 57 

742. 79 
742,88 

742.80 
742.89 

742.88 
742.97 

743. 15 
743.23 

743.62 
743.69 

745.24 
745.39 

745.60 
745. 73 

745.60 
745. 74 

745.88 
745.98 

745.89 
745.99 

746. 76 
746. 82 

747.34 
747. 39 

747. 51 
747.58 

747.62 
747. 70 

748. 73 
748.81 

749.23 
749.31 

DIFWSP 

0.00 
0.09 

0.00 

0.00 
0.09 

" "" v.vv 

0. 08 

0.00 
0.07 

o.oo 
0.07 

0.00 
0. 15 

o.oo 
0. 13 

o.oo 
0. 13 

0.00 
0. 10 

o.oo 
0. 10 

0.00 
0.06 

o.oo 
0. 05 

0.00 
0.06 

o.oo 
0.08 

0.00 
0.08 

o.oo 
0.08 

DIFWSX 

0. 75 
0. 75 

0.31 

0.00 
0.00 

" ""' V. V7 

0.08 

0.27 
0.26 

0.47 
0.46 

1. 62 
1. 70 

0.35 
0.34 

0.01 
0.01 

0.2B 
0.24 

0.01 
0.01 

0.87 
0.84 

0. 57 
0. 56 

0. 1B 
0. 19 

0. 11 
0. 12 

1. 10 
1. 11 

0. 50 
0. 50 

DIFKWS 

0.00 
0.09 

0.00 
0.09 

0.00 
0.09 

" "" v. vv 

0.08 

0.00 
0.07 

0.00 
0.07 

0.00 
Q, 15 

0.00 
0. 13 

0.00 
0. 13 

0. 00 
0. 10 

0.00 
0. 10 

0.00 
0.06 

0.00 
0.05 

0.00 
0.06 

0.00 
0.08 

0.00 
0.08 

0.00 
0.08 

TOPWID 

137.00 
100. 77 

62. 61 
63.03 

62.62 
63.04 

63. 04 
63. 43 

64.33 
64. 68 

150. 81 
86. 51 

57.00 
55. QO 

31. 00 
31. 00 

31. 00 
31. 00 

31. 00 
31. 00 

31. 00 
31. 00 

55. 00 
55. 00 

250.00 
226.28 

57.00 
55. 00 

31. 00 
31. 00 

31. 00 
31. 00 

139. 00 
117. 86 

XLCH 

798.00 
798.00 

150.00 
150.00 

1. 00 
1. 00 

l"J,~ f'\("\ 
we;;.. vv 

32.00 

1. 00 
1. 00 

99.00 
99.00 

217.00 
217.00 

50.00 
50.00 

1. 00 
1. 00 

38.00 
38.00 

1. 00 
1.00 

11.00 
11. 00 

250.00 
250.00 

379.00 
379.00 

51. 00 
51. 00 

30.00 
30.00 

50.00 
50.00 
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SECNO 

"- ·., 14160. oo,o 
14160. 000 

14910. 000 
14910.000 

15660.000 
15660.000 

17150.000 
17150.000 

18650.000 
18650. 000 

18950.000 
18950.000 

10:47:41 

Q CWSEL DIFWSP 

1270.00 749.47 0.00 
1270. 00 749. 56 0.08 

1270.00 749.84 0.00 
1270. 00 749.93 0.08 

1270 00 750.87 0.00 
1270.00 750. 97 0.09 

1270. 00 754. 53 0.00 
1270.00 754.63 0. 10 

1270. 00 758.02 0.00 
1270.00 758. 12 0. 10 

1270. 00 758. 56 0.00 
1270.00 758.66 0. 10 

DIFWSX DIFKWS TOPWID 

0.24 0.00 3~!4. 11 
0.25 0.08 2El3.69 

0.37 0.00 271. 49 
0.37 0.08 2~18. 95 

1. 03 0.00 2~i6. 08 
1. 04 0.09 2~!1. 66 

3. 65 0.00 2:;!1. 12 
3.66 0. 10 1:;!1. 37 

3.49 0.00 2~f4. 04 
3. 49 0. 10 1~i5. 02 

0. 54 0.00 2~13. 01 
0. 54 0. 10 1ll6. 81 

PAGE 

XLCH 

2501
• 00 

250.00 

7501
• 00 

750.00 

750.00 
750.00 

1490. 00 
1490.00 

1500.00 
1500.00 

300.00 
300.00 
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SUMMARY OF ERR•IRS AND SPECIAL NOTES 

CAUTION SECNO= 5739.000 PROFILE= 1 
CAUTION SECNO= 5739.000 PROFILE= 1 
CAUTION SECNO= 5739.000 PROFILE= 2 
CAUTION SECNO= 5739 000 PROFILE= 2 

CAUTION SECNO= 11715.000 PROFILE= 1 
CAUTION SECNO= 11715.000 PROFILE= 1 
CAUTION SECNO= 11715.000 PROFILE= 2 
CAUTION SECNO= 11715.000 PROFILE= 2 

CAUTION SECNO= 11720. 000 PROFILE= 1 
CAUTION SECNO= 11720.000 PROFILE= 2 

CAUTION SECNO= 11750.000 PROFILE= 1 
CAUTION SECNO= 11750.000 PROFILE= 2 

PAGE 

CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMll/M SPECIFIC ENERGY 

CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

BRIDGIE DECK DEFINITION ERROR 
BRIDGIE DECK DEFHHTJON ERROR 

BRIDGIE DECK DEFHIITJON ERROR 
BRIDGE DECK DEFINITION ERROR 
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• I • 
• FLO• m~AY DATA, 100 YEAR DISCHARGE, El( I I • PROFILE NO. 2 

• ----·--- FLOODWAY ------- WATER SURFACE ELEVATION • STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 
AREA VELOCITY FLDODWAY FLOODWAY • I • 

0,000 87', 338, 4.4 697.2 697. 1 0. 1 • :L. 100 37'. 290. 5. 1 697. 6 697. 5 0, 1 • :L. 200 37'. 291. 5. 1 697,6 697. 5 0. 1 
13.000 37', 292. 5. 1 697, 7 697.6 0, 1 • ' 0. 1 • 14,000 37'. 292. 5. 1 697. 7 697.6 
64.000 12EI. 542, 2. 7 698. 0 698.0 0, 0 

400,000 241. 721. 2. 1 698. 5 698. 5 0 0 • ' 
1900. 000 19EI. 353. 4.2 702. 1 702.0 0. 1 • 406•i. 000 26:e!. 720. 2. 1 709. 1 709.0 0, 1 
496•i. 000 217. 476. 3. 1 711. 3 711. 2 0. 1 • 5364.000 13::01. 321. 4.6 713. 4 713.4 0 0 • 556•i. 000 6<;1, 273. 5. 4 714. 7 714. 7 0.0 
563'?. 000 3~!. 174. 8. 5 715.2 715. 2 0.0 • 5640.000 3~!. 174. 8. 5 715.2 715.2 0.0 • 5664.000 3~!. 182. 8. 1 715. 4 715.4 0.0 
566:5. 000 3~!. 182. 8. 1 715. 5 715. 5 0. 0 • 573'?. 000 140. 232. 6,4 717, 5 717. 5 0, 0 • 575'?. 000 161 312. 4. 7 718.2 718.2 0.0 
583'?. 000 23!:i, 773. 1. 9 718.8 718.8 0.0 • 636•~. 000 22:i. 585. 2. 5 719. 2 719. 1 0, 1 I • 673:5. 000 190. 359. 4. 1 719. 8 719. 7 0, 1 
6950,000 91. 241. 6.2 721, 1 721. 0 0. 1 • 7041?. 000 6:::1. 187. 7, 9 722. 1 722 0 0. 1 • 7050, 000 6:::1. 187. 7.9 722. 1 722.0 0, 1 
706!5. 000 6~l. 205. 7.2 722, 4 722.4 0.0 • 706•~- 000 6:::1. 205. 7.2 722, 4 722.4 0.0 • 711•~- 000 96,. 280. 5. 3 723 2 723, 2 0. 0 
746:5. 000 130. 313. 4.7 724. 8 724. 7 0. 1 • 8270.000 13<i1• 400. 3.7 727. 8 727. 7 0. 1 I • 9120. 000 19~i. 548 2. 3 730. 4 730.3 0. 1 
9770. 000 18<;1, 447. 2.8 732. 0 731. 9 0. 1 • 9970.000 100. 255. 5.0 732. 6 732. 5 0. 1 • 10150.000 5EI. 198. 6.4 733. 4 733.3 0. 1 

1021 1?. 000 3~!. 171. 7.4 733. 7 733.6 0. 1 

• I 
10220. 000 3~!. 172. 7.4 733. 7 733.6 0. 1 • 10250. 000 3~~- 177. 7.2 733.9 733.8 0. 1 
1025:1. 000 3~!. 177. 7. 2 733. 9 733.8 0. 1 

• 10266.000 6~~- 275. 4.6 734. 7 734.6 0. 1 • 1037:1. 000 18!:i 774. 1. 6 735. 1 735. 1 0.0 
10770.000 18'5t. 533. 2.4 735.3 735.2 0. 1 • 11170. 000 18:ii. 371. 3. 4 735. 8 735. 7 0. 1 • 11s1:5. ooo 10EI 227. 5, 6 737. 1 737, 0 0, 1 

• • 
• • 
• 
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• FLOODWAY DATA, 100 YEAR DISCHARGE, EXJ • PROFILE NO. 2 

• ------- FLOODWA"f ------- WATER SURFACE ELEVATION • STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

• AREA VELOCITY FLOODWAY FLOODWAY • 
11713. 000 36. 153. 8.3 738.6 738.6 0.0 • 11715.000 31. 115. 11. 0 739 1 739. 1 0.0 

I • 11716. 000 39. 198. 6.4 740.B 740.B 0.0 
11717. 000 161. 445. 2.9 741.6 741. 5 0. 1 • 1 1 -, 1 O l'\r\l'\ < O'l '<LO ,, ,, ~n• ~ ~,,. L ,,. • -- ...... , .LIJ. vvv ,1,1;;aic;, t.lQQ. "' . "' , -r .... ' , .... .l.. 0 v .• --11720. 000 196. 511. 2. 5 741. 8 741. 7 0. 1 
11750.000 192. 513. 2. 5 741 8 741. 7 0. 1 • 11751. 000 190. 595. 2. 1 741. 8 741. 7 0. 1 • 12549.000 101. 385. 3.3 742.6 742 5 0. 1 
1 :> ,<. Q Q • 111111 63. 263 . 4.8 742.9 742.8 0. 1 • 12700. 000 63. 225. 5.6 742.9 742.B 0. 1 • 12732.000 63. 228. 5.6 743 0 742.9 0. 1 
12733. 000 65. 286. 4.4 743.3 743. 2 0. 1 • 12832.000 87. 211. 6. 0 743. 7 743.6 0. 1 • 13049.000 55. 215. 5.9 745.3 745.2 Q, 1 
13099.000 31. 165. 7. 7 745. 7 745. 6 0. 1 • 13100.000 31. 165. 7. 7 745.7 745.6 0. 1 • 13138.000 31. 172. 7.4 746.0 745.9 0. 1 
13139.000 31. 173. 7.4 746.0 745.9 0. 1 • ' 13150. 000 55. 284. 4. 5 746.9 746.8 0. 1 • 13400.000 226. 962. 1. 3 747.4 747.3 0. 1 
13779.000 55. 325. 3. 9 747.6 747. 5 0. 1 • 13830.000 31. 215. 5.9 747.7 747.6 0. 1 • 13860.000 31. 250. 5. 1 748.8 748.7 0. 1 
13910. 000 118. 496 . 2.6 749.3 749.2 0. 1 • 14160.000 284. 977. 1. 3 749.6 749. 5 0. 1 • 14910. 000 272. 635. 2.0 749.9 749.8 0. 1 
15660.000 264. 503. 2. 5 751.0 750.9 0. 1 • 17150.000 121. 316. 4.0 754.6 754.5 0. 1 • 18650.000 155. 413. 3. 1 758. 1 758.0 0. 1 
18950 000 147. 392. 3.2 758.7 758.6 0. 1 • ' • 

• I • 
• • - ; -• • 
• • 
• I • 
• I 
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U/S ,=-1>.CE. CF TSlTZ 11:1,=cf) 
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0.000 
100. 000 

90.000 

'i'0.000 
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0. co 3. 4.7 723. 1'J7 0. 00 :•::;t'l, OD 
340. 0. ~i'?.:~ • 7. !J.· 
0.00 U. O~; ::1 ... 1 1. 4~1 Q .. ~50 

0. 009977 .;). u 0. C 

i>SECl•:O 20:C.. 'JDC 

3265 DtV1bz= FLOW 

'.3Lf70 Ei\lCROA:::Hhi'::NT STAT 10!~5= 231. 0 271. 0 
F'IE'...D SECTiO!\l i7 MOVED D/S 

205.00 3. 30 
340. o. 
0.01 0. 00 

0.014904 205. 

CCHV= 0. 50.0 CEHv~ 
l~SECNO 243. O:DC 

735. 47 
340. 
5.92 
205. 

1. 000 

'.3470 ENCl'<O,o,CHi"1£NT STATIONS= 
245. 00 3.39 736.05 

340. 0. 340. 
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0. 014023 4-0. 40. 

itSECNO 258. 000 
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0.00 0.000 

13. 2 

7::;;3_ 46 0. 89 0.00 
· 62. :12. 0. 
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TYPE= 1 TP,RGET= 
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ISECi~O DEPTH CWSEL 
•::l Cl'l ... w:l r.tJCH 
·:-IME ' 'JL.'J3 vc:~~ 

CHH:E! l·'·.Jl~L.-1 I' E<~!' HV Hl. 
GIRC,S ALl'.:;li! h::H ¢!'1'"1) bB I I : ,,oL •1 .r,. 
VRG'r:i XI\U:: Xl·:1 1:·H :('N" 1-JTM 

$I.OPE XL,,:JI3L l!LCH Xl.Ol;!R rmIAI. IPC r c 01-:r CO,~AI~ 

•;t•8i2:CNO .2~,e .. i~t(J.:;, 

3470 E,\JCR0,6,CHt;;.;:;~T :3TA: ro;·,S-" '.250.0 Q6,0. 0 TYPE"' i TAJ;:GET= 
265, 00 3. 5~1 7SU.4? o. do ), 00 739,03 i. 56 0. 19 

:140, 0, 34C,, o. o. 34. 0. 0. 
0. [)l G. OC 10. Q:i ~ 00 0. 000 o, o-i;15 o.coo C·. VOD 

0. 0351•1,2 ~-· 7. 7. 2 D 0 0. 00 

1,,s.::c:110 2t 6 ooo 

3301 h<, Cl·IML'i:::D l'iC;c;;E 71-:A/\I H,'l::·IS 

3370 NCfll~,'I·_ L:,'l.;D,JE, NRLJ,, :1 .'. 'iiJ,! !":•a.-RD=> ;,3,3_ 20 hA)'. i::LLC= 723. 10 

3470 e-:NC:10AC.•:l•,l::N"( 8TAT10i•JS-= 'i-'i ,.. 
~-;,i..;' ,,..) 2.t!iO. C TYPE., 1 TAR'GET"' 

!)/8 FACE OF ","E £~":l'. r~O/l.i:l 
266. 00 -'l. 42 737. 32 0. 00 o.co 788.32 1. 00 0.02 

34C. o. :3.t:-O. 0. o. 42. 0. 0. 
0.0~ 0.00 e:. ::l2 0. 00 0,000 0, 030 C. 000 0.000 

0. 00850'2 :i.. :i .. i. 7 0 0 ..a-0. !.6 

•:.SE:CMO SrJO. oJ::lC 

3370 NClRi·iA•- BR ID<?E, NRD= 1l ,•jx,,, E~.·:P.o=, 73:3. 20 M<l\X ELLC= 738. 10 
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0,006207 
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Ll/5 ~ACE dF 
5. 00 787 90 

a 340. 
0.00 7. 06 

24. ~~ 

3,i70 ENCRClll,:::hMEl•.!T ST!>.T10NS= 
301. 00 5. o.;! 737. 9:;/, 

340. ::>. 31\0. 
0 0:>. 0. 00 7. 02 

0. 0105':·6 L :!. ' 

230,0 
T'E: £ T Z RO,~D 

C. DO 
0. 

C. DO 
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C. 00 

0. 
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1 0 0 0.00 
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10. 000 
0. 00 733. 60 
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Q 
'i'I MC: 
S,.OPE 

OEP1'H 
OL.C:d3 
l~)L-CB 

. X,_CJ3L. 

•:1t--SEC;,J• 265 -~WD 

CWS,EL 
QCH 
VCf.: 
XLCH 

;]470 Er,Cf<O,<:.CHi•,Ei•a ffT,J,,T I c,~j;r,, 
265. 00 S. 57 /36. 47 

.34C. 0 24D. 
0, o: 0 00 :.c. 01 

C. 035142 7. 7. 

i<·SEC~W ;,ot- OOG 

c1u.;s 
G\H:JXl 
VP. 0:i!: 
xLmm 

250.0 
0, C•O 

0. 
0,0() 

7. 

:3301 h,_; c::-:,,,:,Jf::S l'<iJRE TH/IN HV!i'.8 

c.!8::\'.L.;i•; IE:G : ' HV HL 
ALOE I ' ' e.Rtll3 \JO~ .. , : ,CliCH, 
XM.;. JO,CM )\NR ~JTt~ 
I7!HAL :me ICGNT CORAR 

260.C TYPE-= 1 Tf'iRGFET= 
0.00 7:::,e. 03 i. 56 0. 19 ,,, , .. :B4. o. 0. 

(: Q,JC 1'.:i. 0~5 0.000 ::,_ 000· 
2 C c· c,: oo· 

3370 NCfll'•l.~ ... 81~ :.:;Ji)~ .. ;\!.~:,=.:: l i t~ll'.. Z:L T~Dr: 1·:3l~. 2C Mti.:.i:: ELL:= 73r3. 1C 

:3470 Ef,JCl,OACl<:',l:".,,1T STATlCll•JS"' ~5(). 0 2b0.8 IVPE= l T,!\RGET= 
D/S FACE :Jr= TE CfZ 3CAD 

266.00 .:J,. 42 737. 32 0. :)C) Ci. 00 738. 32 1. 00 0.02 
3,1.0. C. 340. D. 0. 42. 0. 0. 
0.01 0,00 E' 02 0. OC) o. 000 0 030 0,000 0.000 

0. 0083•~•2 l. 1. 1. 7 0 0 -o. 16 

-i,sECi'JO 3,::rn QOO 

:3370 NOfiM.<,L .BRIDG::'., NRD= 1 '.L :•,H EL·:•Rt:"' 738. :20 l"i'•X E;_LC= 738. '.i0 

3470 ENCROACrlME~T STATIONS= 
UIS F/-1,:E OF 

~.:JOO, 00 
3.,,0. 
0. :Jl 

0.006:21]7 

i~SECNO 30 i. r'.'OC 

.';. 00 
0. 

0,00 
34, 

7:27. 90 
8'-:0. 
7. Gi:I 

'.14. 

'.3470 Ei\JCRC,'>.CHM.zt,!T ST1!,TI::Jl',!S= 
301. 00 cl. 02 7::7 r.,:12 
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.. 
DEPARTMENT OF THE ARMY 

~EPLYTO 
ATTENTION OF 

DETROIT DISTRICT, CORPS Of ENGINEERS 
BOX1027 

DETROIT, MICHIGAN 48231 

March 9, 1988 

Great Lakes Hydraulics and Hydrology Branch 

I 

Mr. Bruce Menerey, P.E. 
Technical Programs 
Land and Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Menerey: 

Submitted for your review and approval is a copy of the 
hydraulic calculations for the City of Armada, Michigan 
Limited Detail Flood Insurance Study. Enclosed are the HEC-2 
100-year unencroached and encroached runs, a map showing the 
location of the field surveyed cross sections, bridge drawings, 
and a brief write up dealing with items that will assist the 
review process. 

If you have and questions regarding the enclosed data, 
please contact Mr. Bruce Holbrook or Mr. Jeffrey Weiser at 
(313) 226-4886. 

Sincerely, 

Enclosures 
{ P. M. O'Dell, P.E. 

Chief, Engineering Division 
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City of Armada, Michigan FIS 
Hydraulic Computation Background Information 

Three streams were studied with detailed methods. They are 
the East Branch Coon Creek, Woodbeck Drain, and an unnamed 
tributary. The East Branch Coon Creek was studied from 33 Mile 
Road, downstream of Armada, to near the intersection of North 
Ave. and Dayton Road, upstream of Armada. The study limits were 
extended beyond the corporate limits to the indicated points at 
the request of FEMA. Woodbeck Drain was studied from its con
fluence with the East Branch Coon Creek to the upstream corporate 
limit. The unnamed tributary was studied from its confluence 
with the East Branch Coon Creek to the upstream corporate limit. 

Manning's "n" values were obtained for the study during a 
site visit. 

The starting water surface elevation at the downstream study 
limit for the East Branch Coon Creek was determined by beginning 
the computations 100 feet downstream of 33 Mile Road using the 
slope area method. The starting water surface elevations for 
Woodbeck Drain and the unnamed tributary were also found by the 
slope area method with the computations beginning at the streams' 
mouths. The slope used for each stream was based on a combina
tion of channel inverts as established during the survey for this 
study and from the U.S.G.S. quadrangle map. Slopes were computed 
in the vicinity of the begining of each backwater run. Each 
stream was treated as a separate run. 

For the encroached runs on the East Branch Coon Creek, and 
Woodbeck Drain, the computations were begun using the results 
from the existing condition profile runs. There was no 
encroached run made for the unnamed tributary due to the limited 
extent of flooding in the existing condition run. 
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27 JAN 88 --S2: '56: 45 

*********.;*~~****•l<-******il·******************it·*** 
HEC2 REI-EASE DA-rED NOV 76 UPDA1ED MAY 1984 
ERROR CORR - OL02,03,04,05,06 
MODIFICATION - 50,51, 52,53,54,55,56 

********~·******************·:H··********************** 

C 
Tl 
T2 
T3 

CITY OF ARMADA, MICHIGAN 
LIMITED DETAIL FIS, W00Dl3EC'.-l DRAIN 
100-YEAR DISCHARGE, EXISTING CONDITION RUN 

Jl !CHECK 

0 . 

J2 NPROF 

1.000 

ING 

2. 

IPLOT 

0.000 

N~NV 

0. 

PRFVS 

-1. 000 

IDIR Sl"RT 

0. 0.000000 

XSECV 

0. 000 

XSECH 

0.000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

110.000 150.000 200.000 0.000 0.000 

NC 0 040 0. 040 0.040 0. 300 
GT 2.000 390. 000 390.000 0 000 

FIELD SECTION 18 MOVED D/S TO MOUTH 
X1 0.000 22.000 250 000 301. 000 
GR 733.700 0.000 733 200 25. 000 
GR 737. 500 125.000 737. 500 150. 000 
GR 735. 500 250. 000 726.200 273. 000 
GR 724.700 281. 000 725. 400 284.000 
GR 732.400 395. 000 736.600 415.000 

VALLEY SECTION A, FIELD SECTION 18 
}{ ! 600. 000 0.000 0.000 0.000 

NC 0. 030 0. 030 0.045 0. 000 
X1 1554 000 0.000 0.000 0.000 

NC 0. 000 0 000 0. 000 0. 500 
X1 1574.000 0. 000 0 000 0. 000 
X3 0. 000 0. 000 0.000 267.000 

X1 1584.000 0.000 0. 000 0.000 
X3 0. 000 0.000 0.000 270. 000 

McTRlC 

o. 00 

FN 

0.000 

0.000 

0. 500 
0.000 

OF WOODBECK 
0.000 

734. 200 
737. 100 
725.400 
731. 800 

0.000 

600.000 

0.000 
954.000 

1.000 
20.000 
0.000 

10.000 
0.000 

HVINS 

0. 0 

ALLDC 

0.000 

0.000 

0.000 
0. 000 

DRAIN 
0. 000 

50.000 
175 000 
274.000 
301. 000 

0.000 

600.000 

0.000 
954.000 

0.000 
20.000 

283.000 

10.000 
281. 000 

THIS RUN E)(ECUTED 27 .JAN 88 

G 

0. 

IBW 

0.000 

WSEL 

725. 760 

CHNIM 

0.000 

FG 

0.000 

ITRACE 

0. 000 

0.000 

0.000 
0.000 

0.000 
735.300 
736.900 
724.700 
731. 300 

0.000 

600.000 

0.000 
954.000 

0.000 
20.000 

0.000 

10.000 
0.000 

0. 000 

0. 000 
0. 000 

0.000 
75.000 

200.000 
277.000 
325.000 

0.000 

0. 000 

0. 000 
0.000 

0.000 
0. 000 
0.000 

0.000 
0.000 

0.000 

0.000 
0. 000 

-3.400 
736.400 
735.700 
724. 500 
732.400 

0. 000 

3.400 

0.000 
6. 550 

0.000 
0. 170 
0.000 

0. 090 
0.000 

PAGE 1 

12:56:45 

0.000 
0.000 

0.000 
100.000 
222.000 
279.000 
350.000 

0. 000 

0.000 

0.000 
0.000 

0.000 7'?°l. o5 
0. 000 
0.000 

0.000 
0.000 

?~K.]<; 
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• I I • 
• 27 .JAN El8 12:56:45 PAGE 2 

I • 
• X1 158B.OOO 0.000 0.000 0.000 4 000 4.000 4.000 0.000 0. 030 0.000 • X3 0.000 0.000 0 000 274.000 0.000 283. 000 0.000 0.000 0. 000 0.000 

• X1 159ll. 000 0 000 0.000 0.000 3. 000 3. 000 3.000 0. 000 0.010 0.000 ! • X3 0. 000 0. 000 0.000 274.000 0.000 .282. 000 0.000 0. 000 0.000 0.000 

• I • I X1 159:l. 000 0.000 0.000 0.000 2 000 2.000 2.000 0.000 0.010 0.000 
X3 0.000 0. 000 0.000 275.000 0.000 ;282. 000 0.000 0.000 0.000 0.000 

• I /1. I • D/S FACE ?RIVATE DR!VE tfUlJ ? )(1 159!;. 000 1 ::1. ooo 100.QOO 125,000 2. 000 2.000 2.000 0.000 0.000 0.000 
)(3 CJ.000 0.000 0.000 109.400 0. 000 115.600 0.000 0.000 0.000 0.000 {. , ' ' • I GR 73,1. 900 Cl 000 739.900 100.000 731. 800 109.000 733.400 109.400 733.400 109. 500 J • GR 73~1. 000 110. 500 731. 400 112. 500 732.000 114. 500 733. 400 115. 500 733.400 115.600 
GR 73L 400 1.16 000 739.300 125.000 739.900 ;250. 000 0.000 0.000 0.000 0.000 • • NC 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
SB 0. 000 ~•. 470 3.000 0.000 6. 000 0.000 29.000 0.000 0.000 0.000 • I ET 0. 000 0.000 4 110 47.000 178.000 0.000 0.000 0.000 0.000 0.000 I • ' ' U/S FACE PRIVATE DRIVE 
X1 163;i. 000 0.000 0.000 0. 000 40.000 40.000 40.000 0. 000 0.000 0.000 • X2 0. 000 Cl 000 1. 000 737. 000 739.300 0.000 0.000 0.000 0. 000 0.000 5/ Ji (J -:;- I if'r.i • BT -1::l. 000 G ooo (739.900 0 000 100.000 739.900 0.000 . / 109. 000 739. 700 0.000 

' 
BT 0.000 10"i'. 400 739. 700 733. 400 109. 500 739. 700 735. 400 110. 500 739.700 736.800 ,,.__.,;.. e_ <;;'[:Y.f-w-~ • I BT 0.000 11:;;1, 500 739.700 737.400 114. 500 739. 700 736.800 115. 500 739. 700 735.400 I • ' BT 0.000 11 ~ •. 600 739. 700 733.400 116. 000 739 700 0. 000 125 000 739.300 0,000 
BT 0.000 250.000 739. :2 0 000 0. 000 0.000 0.000 0. 000 0.000 0.000 ,~o'?-iJO • I 

""""~.;-r. • ET 0.000 0. 000 1. 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 
D/S FACE NURSING HOME BRIDGE • ' )( 1 182.!,. 000 131, 000 100.000 144. 000 1'9~.000 191. 000 191.000 0. 000 0.000 0.000 • GR 73~1. 700 0.000 739.700 100 000 7.3l!-. 000 109.000 732.200 112.300 732.200 112. 400 

GR 73l.. 600 114.000 731.600 116. 000 7,31. 600 118.000 732.200 119.600 732.200 119. 700 • ' 
GR 734 300 12:::1 000 740.400 144.000 740.400 :250. ooo 0.000 0.000 0.000 0.000 • 
SB 0. 000 1. 750 3.000 0. 000 7,400 0.000 31. 000 0. 000 0. 000 0.000 • ET 0.000 0.000 4 110 28.000 216.000 0.000 0.000 0.000 0 000 0.000 • UIS FACE NURSING HOME BRIDGE 71 IJ_) 
Xi 184~!. 000 0,000 0.000 0.000 16.000 16.000 16.000 0. 000 0.000 0. 000 • ' 
X2 0 000 0.1000 1. 000 736.800 7:39. 300 0. 000 0.000 0. 000 0.000 0.000 • BT -1~1. 000 0.,000 739.700 0. 000 100.000 739.700 0.000 109. 000 740.400 0.000 
BT 0.000 112:. 300 740.200 732.200 112.400 740.200 734.400 114. 000 740.200 736.400 • ' BT 0.000 116.000 740.200 73,6. 800 118. 000 7.!!0.200 736.400 119. 600 740.200 734.400 I • BT 0.000 119' 700 740.200 732.200 1:23. 000 74-0. 200 0.000 jA§,_000 740. 400 0.000 
BT 0.000 _g;;o. ooo 740.400 0.000 0 000 0 000 0.000 0, 000 0.000 0.000 • • NC 0.000 0.000 0.045 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 
ET Cl 000 4. 100 4. 100 26,6. 000 2130.000 0.000 0.000 0. 000 0.000 0.000 • I 

' • ' 
' ., 

·I ., • I 
I • ' : • ' I ., • 
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27 JAN BS 

Xl 
<~R 
GR 
GR 

Xi 
X3 

Xl 
X3 
GR 
GR 
GR 
GR 

NC 

Xi 
){3 
BT 
BT 
BT 
BT 
BT 
BT 

Xi 
)(2 

)(3 

X1 
X2 
X3 

NC 
X1 
X3 

Xl 
X3 
GR 
GR 
GR 

ET 

2154.000 
748.QQO 
735.800 
745.600 

2162.000 
0. 000 

2166.000 
0.000 

74<L 100 
743.000 
734._ 600 
744.300 

0.000 

2167.000 
0.000 

-18 000 
0. 000 
0 000 
0.000 
0.000 
0. 000 

2180.000 
0.000 
0.000 

2200.000 
0.000 
0.000 

0. 000 
2201.000 

0. 000 

2202.000 
0. 000 

748. 000 
735. 800 
745.600 

0. 000 

FIELD SECTION 20, MOVED D/S 
12 000 
0.000 

273. 000 
358.000 

250. 000 
747. 100 
734. 500 
7,:.5_ 000 

289. 000 
75.000 

275.000 
373.000 

FIELD SECTION 20, MOVED DIS 
0.000 0.000 0.000 
0.000 0.000 269.000 

18.000 
0. 000 
0.000 

140.000 
l.52.000 
225.000 

0.000 
D/S FACE 

0.000 
0.000 
0.000 

100.000 
146.000 
150.000 
154.000 
225. 000 

0.000 
0.000 
0.000 

146.000 
0.000 

744.000 
738.200 
736.600 
7L)4. 900 

0. 030 
ARMADA RIDGE 

0.000 
0.000 

744. 100 
743.600 
743.900 
744.000 
744.000 
744.300 

0.000 
0.000 
0.000 

154.000 
146.000 
50.000 

i46. 000 
i53.800 
275. 000 

0. 000 
ROAD 

0. 000 
146.000 

0.000 
0.000 

738.200 
742.200 
738.200 

0. 000 

o: 000 
0.000 

146.000 

U/S FACE ARMADA RIDGE ROAD 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.045 
0.000 
0 000 

0.000 
0.000 

146.000 

0.000 
.I"\ .l"\.l"\.I"\ v.vvv 

!i,6. 000 

FIELD SECTICN 20, MOVED D/5 
12.000 250.000 289 000 
0.000 
0.000 

273.000 
358. 000 

0.000 

0 coo 
747. 100 
734. 500 
745.000 

1. 400 

269.000 
75.000 

275.000 
373.000 

0. 000 

312.000 
747. 100 
735.800 

0 000 

8,000 
0.000 

4.000 
0.000 

743. 700 
736.600 
738.200 
746.300 

0.000 

i. 000 
0.000 

50. 000 
125.000 
146.200 
152.000 
160.000 
275. 000 

13.000 
0.000 
0.000 

20. 000 
0.000 
0. 000 

0.000 
1. 000 
0.000 

L. 000 
0.000 

747. 100 
735.800 

0.000 

0. 000 

312. 000 
125.000 
277.000 

0. 000 

8. 000 
279. 000 

4. 000 
154.000 
75.000 

146.200 
154.000 
400.000 

0.000 

1. 000 
154 000 
744.000 
743. 900 
743.900 
744.000 
744.000 
744.900 

13 000 
0.000 

154.000 

20.000 
0.000 

154.000 

0.000 
-I r.n.r. 
J.. vvv 

154.000 

1. 000 
279.00C 
125.000 
277.000 

0.000 

0. 000 

31-2 .. 000 
"743. 6bo 

71+2. 000 
0. 000 

8.000 
0. 000 

4. 000 
0. 000 

743.600 
734.600 
743.000 

0. 000 

0.000 

i. 000 
0.000 
0. 000 
0. 000 

739. 800 
741. 800 

0.000 
0. 000 

i3. 000 
1. 000 
0. 000 

20. 000 
1. 000 
0. 000 

0.000 
1. 000 
0.000 

1. 000 
0. 000 

743. 600 
742. 000 

0.000 

0.000 

0,000 
250.000 
289.000 

0. 000 

0. 000 
0.000 

0.000 
0.000 

100.000 
148. 000 
i60.000 

0.000 

0.000 

0.000 
0 000 

75.000 
140.000 
148.000 
153.800 
175.000 
400.000 

0.000 
0.000 
0.000 

0. 000 
0.000 
0.000 

0.000 
0. 000 
0.000 

0.000 
f"I f"\f'V'I 
""" . """ ..... """ 

250. 000 
289.000 

0. 000 

0.000 

-0.380 
735.SOO 
745.000 

0.000 

0,070 
0.000 

0.000 
0. 000 

743.900 
734.200 
744.000 

0.000 

0.000 

0.000 
0.000 

743.700 
743. 900 
743.900 
744.000 
744.000 
746.300 

0.000 
0.000 
0.000 

0.000 
0.000 
0. 000 

0.000 
0.000 
0.000 

-0.290 
0.000 

735.800 
745.000 

0. 000 

0. 000 

PAGE 

0. 000 
27!. 000 
350.000 

0.000 

0.000 
0.000 

0.000 
0.000 

125.000 
150.000 
175.000 

0 000 

0.000 

0.000 
0.000 
0.000 
0.000 

741. 800 
739.800 

0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
C.000 

271. 000 
350 000 

0.000 

0.000 
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27 JAN 98 

X1 2225, 000 

t'~C 0.000 

X1 2400. 000 

J( 1 2550.000 
EJ 0.000 

12:56:45 

FIELD SIECTION 20, MOVED D/S 
0,000 0.000 0, 000 23.000 23.000 

0. 000 0.00() 0.300 0.500 0.000 
VALLEY SECTION B, FIELD SECTION 20 

0 000 0.000 0.000 190,000 160.000 

FIELD SIECTIOOII! 20, MOVED U/S TO CORPORATE AND STUDY LIMIT 
0. 000 0.00() 0.000 150.000 150.000 
0, 000 0.000 0, 000 0.000 0.000 

23.000 Cl.000 0. 060 

0.000 0.000 0.000 

175. 000 Cl.000 0.230 

150.000 Cl 000 0.300 
0.000 0 000 0.000 

,. 

, 

PAOE 

0. 000 

0.000 

0.000 

0.000 
0.000 

4 
• 
• 
• 
• ,. 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e. 

• 
•· 
• 
• 
• 
• 
• 
• 
• 
• 

27 JAN 88 12:56:45 

SECNO 
G 
TIME 
SLOPE 

*PROF 1 

DEPTH 
GLOB 
VLOB 
XLOBL 

CCHV= 0.300 CEHV= 
«-SECNO 0.000 

CWSEL 
GCH 
VCH 
XLCH 

0. 500 

CRIWS 
GROB 
VROB 
XLOBR 

vJSELII.. 
ALOB 
XNL 
ITRIAL 

ZG 
ACH 
XNCH 
IDC 

HV 
ARDB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

GLOSS 
T\~A 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0.00 
390. 
0.00 

FIELD SECTIDN;18 MOVED D/S TO MOUTH OF WOODBEC~ DRAIN 
~- 66 725.76,./ 0. 00 725. 76 726. 17 0.41 0.00 0.00 

0, 
72i. iC 

28.31 

732. 10 
?'28, 40 

f;65.68 
293.99 

0. 390. 0. 0. 76. 0. o . 

0.005563 

*SECNO 600.000 

0 00 
0. 

5. iii 
0. 

VALLEY SECiI Qt\j 
600.00 

390. 
0. 03 

0 005702 

4. 64 729. 14 
o. 390. 

0, 00 5. i9 
600. 600 

*SECNO 1554.000 
1554, 00 4. 52 735. 57 

390. 
5.43 
954. 

390. 0. 
0.08 0.00 

0.008145 954. 

CCHV= 0. 500 CEHV= 1. 000 
*SEGNO 1574.000 

3470 ENCROACHMENT STATIONS= 
1574.00 4, 57 735. 79 

390. o. 390, 
0.08 0 00 7. 59 

0. 016258 20. 20. 

*SECNO 1584.000 

3470 ENCROACHMENT STATIONS= 
1584, 00 4 68 735. 99 

390, 0 390. 
0.08 0.00 9. 45 

0. 026860 10 10, 

0.00 
0, 

A, FIELD 
0, 00 

0, 
0. 00 
600. 

0. 00 
0. 

0. 00 
954. 

267.0 
0. 00 

0, 
0. 00 

20. 

270.0 
0. 00 

0, 
0, 00 

10. 

0, 000 
0 

SECTION 
0.00 

0. 
0.000 

2 

0.00 
0. 

0.000 
4 

283,0 
0, 00 

0, 
0.000 

2 

281. 0 
0.00 

0. 
0.000 

2 

0.040 
0 

18 
729, 55 

75. 
o. 040 

0 

736.02 
72. 

0.045 
0 

. 
TYPE= 

736.68 
51. 

0.045 
0 

TYPE= 
737.38 

41. 
0.045 

0 

0. 000 
0 

0.42 
0. 

0.000 
0 

0.000 
0.00 

3.38 
1. 

0.000 
0.00 

0.00 
0. 

-224-=S(v' 
, 28. 18 

735. 50, 
731. 80 

265.74 
293 92 

0, 46 
0. 

0.000 

6, 41z 0. 02 742.05 
738.35 

266 03 
293. 61 

3 ,,_ 1.___J 

o ooo cs~ 
0 0.00 

1 TARGET= 
0.89 0.22 

0, 3. 
0.000 0.000 

0 0.00 

1 TARGET= 
1. 39 0. 21 

0. 3. 
0, 000 0.000 

0 0. 00 

27. 57 

16.000 
0. 44100000.00 

1. 100000, 00 
731. 22 267. 00 

16.00 283.00 

11. 000 
0.49100000.00 

1. 100000.00 
731.31 270.00 

11 . 00 281. 00 

S°''-;> 
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27 JAN 88 J.2:56:45 

SECNO DEPTH C~lSEL 
Q GLOB G!CH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

*SECNO 1588.000 

3470 ENCROACHMENT STATIONS= 
15B8. 00 4.76 736. 10 

390. 0. 390 
0. 08 0. 00 9. 7b 

D. 02B199 4. 4. 

*SECNO 1591 000 

3470 ENCROACHMENT STATIONS= 
1591. 00 4.85 736. 20 

390. 0. 390 
0.08 0. 00 10. 72 

0.036662 3. 3 

*SECND 1593. 000 

3470 ENCROACHMEJ\!T STATIONS= 
1593 00 4.93 736 29 

390. 0. 390 
0. 08 0 00 :! 1. 88 

0.048981 2. 2. 

*SECNO 1595.000 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLDBR 

274.0 
0. 00 

0. 
0. 00 

4. 

274.0 
0. 00 

0. 
0. 00 

3. 

275.0 
0. 00 

0. 
0. 00 

2. 

109.4 
D/S FACE PRIVATE DRIVE 

1595. 00 
390. 
0.08 

0. 056926 

5. 64 
0. 

0. 00 
2. 

737. 04 
390. 

:i2. 67 
2. 

737 04 
0. 

0 00 
2. 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL !DC 

2B3.0 TYPE= 
0. 00 737. 58 

0. 40. 
0. 000 0.045 

2 0 

282.0 TYPE= 
0.00 737.99 

0. 36. 
0.000 0.045 

1 0 

282 0 TYPE= 
0.00 738. 48 

0. 33. 
0.000 0.045 

1 0 

115.6 TYPE= 

0. 00 739. 54 
0. 31. 

0.000 0.045 
2 8 

HV HL OLOSS BANK ELEY 
AROB VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
!CONT CORAR TOPWID ENDST 

1 TARGET= 9 000 
1 4B 0 i 1 0.09100000.00 

0. 3 1. 100000.00 
0.000 0.000 73i. 34 274.00 

0 0. 00 9 00 283.00 

1 TARGET= 8. 000 
1. 7B 0. 10 0.3ii00000.00 

0 3. 1. 100000.00 
0.000 0. 000 731 35 274 00 

0 0.00 8. 00 282.00 

1 TARGET= 7. 000 
2. 19 0.08 0.41100000.00 

0. 3. J .. J rt.~ .... .,.,..,.,,. .... ~~ 
J.UUUUU.UV 

0. 000 0.000 731. 36 275.00 
0 0.00 7.00 282.00 

1 TARGET=- 6.200 

2. 49 0. 11 0.30100000.00 
0. 3. 1. 100000.00 

0. 000 0.000 7~) 109.40 
0 0.00 20 115.60 

I 
I 

,-, 
.. ,. I' 

J / ,~ -· 
1"'' ,;t...., 
i'- ., 
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' - 27 JAN 88 12:56:45 PAGE 7 • 

• SECNO DE:0 TH CWSt:::L CRIWS WSELK EG HV HL GLOSS BANK ELEV 
G GLOB GCH GIROB ALOB ACH AROB VOL TWA LEFT/RIGHT I. 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
c1 nor vr r.1.11 VI .""L1 VI r\T:)Cl TT"~ i Al ,.n.,... Tr-n1o1T .r•l"'l~AO TrH:H.JTI"\ Ll!..ln~T , •. u ..... u-rm::. I\L..UL:,L.. /\L..\.rr, AL..UQr'i J, lf'Ti.LML.. ,LU\.,, .1-....u1'\11 '\..Uf"liMf'\ I LH" .. V\l.1.1.J C.1"'1.&.IW I • • 

• SPECIAL BRIDGE • 
5070,VARIABLE ELCHU OR ELCHO ON CARD SB NOT SPECIFIED • SB XK XKOR CO!CG ROLEN BWC BWP BAREA 88 ELCHU ELCHO • 0.00 2.47 3. 00 0.00 6.00 0. 00 29.00 0. 00 731. 40 731. 40 

• '>SECNO 1635. ooc • 3280 CROSS SECTION 1635.00 EXTENDED 0.01 FEET 

• •• 3301 HV CHANGED MORE THAN HVINS 

• PRESSURE AND WEIR FLOl.J • 
• EGPRS EGLWC H3 GWEil'i-" -, GPR BAREA TRAPEZOID ELLC ELTRD 

) AREA • 
743,98 737. 56 0,00 ' 135, 256. 29. 34. 737.00 739.30 • \j '. 

U/S FACE PRIVATE DRIVE • l 

• 
1635. 00 8. 51 739 91 0.00 0.00 740.03 0. 12 0. 49 0. 00 739.90 

) -
390. 0. 369. 21. 1. 132. 39. 3, 1. 739. 30 Cc;~ ;:,.,, .r ). · ,:::, 

, 1,.,, .. 4,;) 
0 09 0.05 2.80 0. 53 0.030 0.030 0.030 0.000 731. 4Q j).-Ge- ,.e,<> ,(!., ..;, ' 

0.000554 40. 40. 40. 2 0 6 0. 00 250.00 )2.S.G-00 -c ~t"T"~ C::,>-, ,, --,,),-;,~ J f,,\:'l3 
2"4.-

,,, 

• 
• 

• *SECND 1826.000 • 3280 CROSS SECT! 01\1 1826.00 EXTENDED 0. 36 FEET 

• D/S FACE NURSING HOME BRIDGE ,. 
1826.00 8. 46 740.06 0.00 0.00 7ll0. 12 0. 06 0.07 0.03 739.70 

390. i4. 376, 0. 36. 193. 0. 4. 2. 740.40 

• I 0. 11 0. 38 1. 95 0.00 0.030 0.030 0.000 0.000 731. 60 0.00 • 0. 000232 191 i 91. 191. 3 0 0 0. 00 142.84 142.84 

• ' • 
SPECIAL BRIDGE • ,. 
5070,VARIABLE ELCHU OR ELCHO ON CARD SB NOT SPECIFIED 

-• • 
• • 
• • 
• I I 
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27 .JAN 88 12:56:45 

SECNO DEPTH CWSEL CRIWS WSELK EG 
G GLOB GCH GROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC 

SB XK XM.OR COF'G FIDLEN BWC 
0.00 1. 75 3.00 0.00 7. 40 

*SECNO 1842.000 
3280 CROSS SECTION 1842 00 EXTENDED 0.80 FEET 

PRESSURE AND WEJR FLOU 

EGPRS EGLWC H3 GWEIR QPR 

744.36 740. 12 0.00 263. 129, 

U/S FACE NURSING HOME BfHDGE 
1842 00 8.90 740 50 

390. 41. 3'17. 
0. 12 0. 52 1. 64 

O.OOOt50 16. 16. 

CCHV= 0. 500 CEHV= 
*SECNO 2154.000 

1. 000 

3470 ENCROACHl'iENT STATIONS= 
FIELD SECTION 

2154 00 6 52 740.64 
390 0. 390. 
0, 13 0 00 5.68 

0.006678 312. 312. 

*SECND 21.62.000 

3470 ENCRDACHMEI\IT STATIONS= 

2162.00 
390. 
0, 13 

0.013345 

FIELD SECTION 
6.52 740 71 

0. 390. 
0. 00 7. 35 

B. B. 

*SECND 2166.000 

3470 ENCROACHMENT STATIONS= 

0, 00 
1. 

0. 13 
16. 

266.0 
20, MOVED 

0.00 
0. 

0.00 
312. 

269.0 
20, MOVED 

0.00 
0. 

0.00 
B 

1":,6. 0 

0.00 
80. 

0.030 
2 

280.0 
D/S 
0.00 

0. 
0.000 

2 

279.0 
D/S 
0.00 

0. 
0.000 

2 

7•'!-0. 53 
212. 

0.030 
0 

TYPE= 

741. 14 
69. 

0.045 
0 

TYPE= 

741. 55 
53. 

0.045 
0 

154.0 TYPE= 

HV HL 
AROB VOL 
XNR WTN 
ICONT CORAR 

BWP BAREA 
0.00 31.00 

BAREA TRAPEZOID 
AREA 

31. 38. 

0.04 0.41 
10. 4. 

0, 030 0,000 
5 0.00 

1 TARGET= 

0.50 0. 14 
0, 5. 

0.000 0.000 
0 0.00 

1 TARGET= 

0.84 
0. 

0.000 
0 

0,07 
5. 

0.000 
0.00 

1 TARGET= 

OLOSS BANK ELEV 
TWA LEFTtRIGHT 
ELMIN SSTA 
TOPWID ENDST 

ss ELCHU 
0, 00 731. 60 

ELLC ELTRD 

736.80 739.30 

0.00 739 70 
2. 740.40 

731. 60 0,00 
250.00 250,00 

14,000 

0.46 99999.62 
3. 99999.62 

734. 12 266,00 
14.00 280.00 

10.000 

0.34100000.00 
3. 100000.00 

734. 19 269.00 
10. 00 279.00 

8 000 

PAGE 8 

ELCHO 
731. 60 
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• • 
• 27 -.JAN 88 12:56:45 PAGE 9 • 

SECNO DEPTH CWSE.L CRIWS WSELK EG HV HL OLOSS BANK ELEV • G GLOB GCH GROB P,LOB ACH AROB VOL TWA LEFTiRIGHT • TIME VLOi3 VCH VROB Xl~L Xl\!CH XNR WTN ELMIN SSTA 

I 
SLOPE XLOi3L XLCH XLOllR ITR!AL IDC ICONl CORAR TOPWID ENDST • • 

I ' 2166.00 6.58 740.78 0.00 0.00 7L:, i. 92 1. 14 0.06 0.30 738.20 • 390. 0. 390. 0. 0. 45. 0. 5. 3. 100000. 00 • 0. 13 0. 00 8. 57 0. 00 0. 000 0. 045 0.000 0.000 734.20 146.00 
I 0.019351 4 4 4. 2 0 0 0. 00 8.00 154. 00 
r • • 

*SECNO 2167.000 • • 3370 NORMAL BRIDGE,NRO= 18 MIi\! ELTRD= 7.11-3. 60 i•IAX ELLC= 7.112. 20 

• I • 3470 ENCROACHMENT STATIONS= 146.0 154. 0 TYPE= 1 TARGET= 8. 000 
0/S FACE ARMADA RIDGE ROAD • 2167. 00 6. 59 740 79 0, 00 0 00 742 01 1. 22 0. 01 0.08 738 20 • 390, 0 390. 0. 0. 44. 0. 5. 3. 100000.00 

0 13 0.00 8. 86 0. 00 0.000 0. 030 0, 000 0. 000 73<!-. 20 !46.00 • 0.010132 1. 1. 1. 0 0 0 -1. 60 8.00 154 00 • 
• *SECNO 2180.000 • 

3370 NORMAL BRIDGE,NRD= 18 MIN ELTRD= 743.60 MAX ELLC= 742.20 • I • 
3470 ENCROACHMENT STATIONS= 146.0 154.0 TYPE= 1 TARGET= 8. 000 • 2180 00 6.82 741.02 0.00 0.00 742. 17 1 15 0. 13 0.03 738.20 • 390. 0. 390. 0. 0. 45. 0. 5. 3. 100000.00 

0. 13 0.00 8.61 0, 00 0. 000 0.030 0,000 0. 000 734.20 146. 00 • 0.009619 13. 13. 13. 2 0 0 -2. 14 8.00 154.00 • 
• *SECNO 2200.000 • 

3370 NORMAL BRIDGE,NRD~ '!8 MIN ELTRD= 743 60 MAX ELLC= 742.20 

• • 
3470 ENCROACHMENT STATIONS= !46.0 154.0 TYPE= 1 TARGET= 8. 000 • U/S FACE ARMADA RIDGE ROAD • 2200.00 7 12 741. 32 0 00 0.00 742.40 1 08 0. 19 0.04 738.20 

390. 0. 390. 0. 0. 47. 0. 5. 3. 100000.00 

• 0. 13 0.00 8. 33 0.00 0.000 0.030 0.000 0.000 734.20 146.00 • 0. 009092 20. 20. 20. 2 0 0 -3.00 8.00 154 00 

• • 
• • 
• ' • 
• • 
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I • ' 27 JAN 88 12: :56: 45 PAGE 10 

•• I • 
I 

SE;CiNO DEPTH CWSEL CR I:.JS WSELK EG HV HL OLOSS BAIN~; ELEV 

•• I (l GLOB GCH GROB ALOB ACH ARDB IJOL TWA LEFT/RIGHT • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOB!.. XLCH XLDBR ITRIAL IDC ICDNT CORAR TOPWID ENDST 

t • !I ! • 
•• I 

*SECND 2201. 000 • 3470 ENCROACHMENT STA1"IONS= 146.0 154. 0 Tl"PE= 1 TARGET= 8. 000 
2201. 00 7. 47 741. 67 0.00 0.00 742. 52 0. 8:i 0.01 0 11 7:38 20 

•• I 390. o. 390. 0. 0. !53. 0. 5. 3. 100000.00 I • 0. 13 0.00 i".40 0.00 0.000 0.045 0. 000 0. 000 734.20 146.00 
0.013471 i. l.. 1. 2 0 0 0.00 8 00 154.00 

•• I i • ' 

*SECNO 2202. 000 ., • 3470 ENCROACHMENT STATIONS= 269.0 279. 0 TYPE= 1 TARGET= 10. 000 
::CIELD SECTI:JN 20, MOVED D/S 

•• 2202. 00 7 97 742. 18 0.00 0.00 742 70 o. 5;;! 0.01 0. 17 999'99. 71 • 3'90. o. 390. 0. 0. 68. 0. 5. 3. 99':;199. 71 
0. 13 0. 00 5. 77 0. 00 0.000 0.045 0.000 0.000 734.21 2b9.00 

•• 0. 007136 1. 1. 1. 2 0 c, 0.00 10.00 279.00 I • 
•• *SECND 2225.000 • FIELD SECTICNI 20, MOVED D/S 

2225. 00 8. 6ll 742. 88 0 00 0.00 742. 95 0. OEI 0.04 0.22 743.37 

•• 390. 0. 379. 11. 0. 169. 12. 5. 3. 741. 77 • 0. 14 0.00 2. 24· 0.89 0 000 0.045 0. 03C• 0. 000 734.27 2'51 32 
0. 000706 23. 23. 23. 2 0 C, 0. 00 60.22 3.11. 54 

t • I I • 
CCHV= 0.300 CEH\I= 0. 500 

•• I *SECND 2400.000 ; • Vl~LLEY SECTICIN B, FIELD SECTION 20 
2400.00 8. 50 743.00 0.00 0.00 743. 08 0. OEI 0. 13 0.00 743.60 

•• 3'90. 0. 381. 9. 0. 165. 10. 6 3. 742.00 • 0. 16 0.00 2. 31 0.86 0.000 0.045 0 030 0.000 734. 50 2151. 61 
0. 000767 190. 175 160. 2 0 C, 0.00 57.73 309.34 

t • I • I 
*SECNO 2550. 000 

t • I Fl[ELD SECTIDDII\I 20, MOVED UIS TO CORPORATE AND STUDY LIMIT • 2550 .. 00 8. 3~2 743. 12 0.00 0.00 743. 21 o. oc;• 0. 12 0.00 7.43 90 
3'90. o. 385. 5. 0. 1 :;8. 7. 7. 3. 742.30 ., 0 .. 18 0.00 2.44 0.81 0. 000 0.045 0. 03G> 0.000 734. 80 2152. 12 • 0. 0001385 150. 150. 150. 0 0 a, 0.00 53.42 305. 54 

' 

•• 
I • i 
I 
I . , • 

•• • •. ' • 
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27 ~JAN 88 12:56:45 

***************-!:! *if·**** *if **** ****•!}***************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52, 53,54,55,56 

********·~*******************·•*******·****~*****'n,*** 

Tl 
T2 
T3 

CITY OF ARMADA, MICrlIGAN 
LIMITED DETAIL FIS, WOODBECK DRAIN 
100-YEAR DISCHJ•,RGE, ENCROACHED RUN 

ING 1\1 INV ID!R STRT J1. !CHECK 

0. 3. 0. 0. 0.000000 

.J2 NPROF !PLOT PRFVS XSECV XSECH 

• 
PAGE 11 • 

• THIS RUN EXECUTED 27 JAN 88 12: 56:50 

•• 
• 
• 
• METRIC HVINS G) WSEL FQ 

0.00 0.0 0. 725.860 0.000 • 
FN ALLDG IBW CHNIM !TRACE 

• • 15. 000 0.000 -1. 000 0.000 0 000 0.000 0.000 0.000 0 000 0.000 

• • 
• • 
• • 
• • 
•· • 
• , . 
• • 
•• • 
• • 
• • 
• • 
• • 
• • • 
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• 
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• 
• 
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• 
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27 JAN 88 

SECND 
G 
TIME 
SLOPE 

*PROF 2 

12:56:45 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CCHV= 0.300 CEHV= 
*SECNO 0.000 

0. 500 

0.00 
390. 
0.00 

0.005039 

*SECNO 600. 000 

600.00 
390. 
0.03 

0. 005890 

FIELD SECTION 
4. 76 725.86 

0. 390 
0. 00 4.95 

0. 0. 

VALLEY SECTION 
-':-. 60 729. 10 

0. 390. 
0. 00 5.25 
600. 600, 

*SECNO 1554.000 
1554. 00 4. 54 

390. 0 
0.08 

0.007967 
0. 00 
954 

CCHV= 0. 500 CEHV= 
*SECNO 1574.000 

735. 59 
390. 
5.38 
954 . 

1 000 

CRH~S 
GROB 
VROB 
XLOBR 

18 MOVED 
0.00 

0. 
0 00 

0. 

A, FIELD 
0. 00 

0. 
0.00 
600. 

0.00 
0 

0.00 
95-':-. 

WSEUI. 
ALOB 
XNL 
I TR I.<\L 

EG 
ACH 
XNCH 
IDC 

D/S TO MOUTH OF 
725.86 

0 . 
0.000 

0 

SECTION 
0.00 

0. 
0. ODO 

2 

0.00 
0. 

0.000 
4 

726. 24 
79. 

0.040 
0 

18 
729.'53 

74. 
0.040 

0 

736.04 
72. 

0.045 
0 

HV 
ARDB 
)(NR 
!CONT 

WOODBECK 
0. 38 

-0. 
0.000 

0 

0.43 
0. 

0.000 
0 

0. 45 
0 

0.000 
0 

HL 
VOL 
WTN 
CORAR 

DRAIN 
0.00 

0. 
0.000 
0.00 

3.26 
1 

0. ODO 
0.00 

6. 50 
3 . 

0. 000 
0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.00 
0. 

721. 10 
28.82 

0.02 
0. 

724. 50 
28.02 

0.01 
1. 

731.05 
27.68 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

732 10 
728.40 

265.43 
294.25 

735. 50 
731. 80 

265.82 
293.84 

742.05 
738.35 

265.98 
293.66 

PAGE 12 
• 
• i. 
• 
• 

:• ,. 
• 
• ,. 
• 
e 

• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 

3470 ENCROACHMENT STATIONS= 
1574. 00 4. 59 735 81 

390. 0. 390. 
0. 08 

0. 015997 
(\ (\(\ ............... 
20. 

*SECNO 1584.000 

3470 ENCROACHMENT 
1584. 00 i!-. 70 

390. 0. 
0 08 0. 00 

0. 026566 1 0. 

7. 55 
20. 

STATIONS= 
786.01 

390. 
9.42 

10. 

267. 0 
0.00 

0. 
0. 00 

20. 

270.0 
0. 00 

0. 
0 00 

10. 

283.0 
0.00 

0. 
" (1(1{'\ ..... ---

2 

281 0 
0.00 

0 
0. 000 

2 

TYPE= 
736.69 

52. 
0. 0-45 

0 

TYPE= 
737. 39 

41. 
0.045 

0 

1 TARGET= 
0.88 0. 22 

0. 3. 
0. 000 

0 
0. 000 
0.00 

1 TARGET= 
1. 38 0. 20 

0. 3. 
0.000 0.000 

0 0.00 

16 000 
0. 43100000.00 

1. 100000. 00 
731. 22 

16.00 
267.00 
283.00 

11. 000 
0.49100000.00 

1. 100000. 00 
731.31 270 00 

1 1 . 00 28 1 . 00 

• 
• 
• 
• 
• 
• 
• 
• 



• I 
27 • .JAN 88 !.2: 56: 1.15 -

SECNO DEPTH CWSEL CRIWS ~~SELK • G G!LOB GCH GIROB ALOB 
TIME VLOB VC!--1 VROB XNL 
~· r,r-.r- vi ,-.r-,, VJ ,,-.j I VI ,-,...,,I"'\ ..- "T"r-. T ..._' 
WLUrC:. ALU.UL JI.L\..,M ", ... uu" .L I rt J. HL • I 

*SECNO • 1588.000 

3470 C:::ktr O nAI"' UlwlC:::h.lT 0-1•.A TT nkJC.•-• ,.,.., ,. 
" 'lO'l " _,,,l\_,l'\IJl""'l'wl U IL-,1'1 I W I~• I ,I, '-'l'h_,- ,:...1-r • ...., C.\.JW, '\J 

1588.00 4. 78 736. 12 0 00 0.00 • 390 0. 390. 0. 0. 
0.08 0.00 9. 73 0 00 0. 000 

0.027968 4 . 4. 4. 2 • -
*SECNO 1591. 000 • 3470 ENCROACHMENT STATIONS= 274.0 282. 0 

1591. 00 4. 86 736.21 0.00 000 • ' 390. 0 390 0. 0. 
0.08 0. 00 10.69 0.00 0. 000 

0. 036389 3. 3. 3. 1 • 
*SECNO 1593.000 ., 
3470 ENCROACHMENT STATIONS= 275.0 282.0 

1593.00 4.94 736.30 0.00 0.00 • 390. 0 390. 0. 0. 
0. 08 0.00 1 i. 85 0.00 0 000 

0, 048648 2 2. 2. 1 • 
*SECNO 1595.000 

• 7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMZD 

• 3470 ENCROACHMENT STATIONS= 109.4 115. 6 
D/S FACE PRIVATE DRIVE 

1595.00 5. 64 737.04 737. 04 0.00 • 390. 0. 390. 0. 0. 
0. 08 0. 00 12.67 0.00 0.000 

0.056948 2. 2. 2. 2 • ., 
•1 
• 
• 
• 

EG HV HL 
ACH AROB VOL 
XNCH XNR WTN 
IDC "I',,. ............ ,1"'1.l"'IMAl""I. 

J. ',.,UI\I I ',., Urtf"I" 

TVOc:"- • TAO f'\.C'T= 
I T1-1,;;.- • I 1""11"\\.:;JL-, I -

737. 59 1 47 0. 11 
40. 0. 3. 

0. 045 0.000 0.000 
0 0 0. 00 

TYPE= 1 TARGET= 
737. 99 1. 77 0 10 

36. o. 3. 
0. 045 0.000 0. 000 

0 0 0. 00 

TYPE= 1 TARGET= 
738.48 2. 18 0.08 

33. o. 3 
0.045 0 000 0. 000 

0 0 0. 00 

TYPE= 1 TARGET= 

739. 54 2. 49 0. 11 
31. 0. 3. 

0.045 0.000 0. 000 
8 0 0.00 

•LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
-rr-,r-i Ir Tr~ r- .. 1r.~-r 
I Ur"tNJ.U C..l\U.IW I 

<> """ "· "''""...., 
0.09100000.00 

1. 100000. 00 
731. 34 274.00 

9.00 283.00 

8. 000 
0.30100000.00 

1. 100000.00 
731. 35 274.00 

8. 00 282.00 

7.000 
o. 41100000.00 

1. 100000. 00 
731.36 275. 00 

7. 00 282.00 

6.200 

0.31100000.00 
1. 100000. 00 

731. 40 109.40 
6.20 115 60 
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27 .JAl'5 88 12:56:45 

SECNO DEPTH CWSEL CRIWS 
G GLOB QCH GROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

SPECIAL BRIDGE 

5070,VARIABLE 
SB XK 

ELCHU OR 
Xl(OR 

ELCHD ON 
COFGI 
3.00 

CARD SB 
RDLEN 

0, 00 0. 00 2. 47 

*SECNO 1635. 000 

WSELK EG 
ALOB ACH 
XNL XNCH 
ITRIAL IDC 

NOT SPECIFIED 
BWC 

6. DO 

HV 
ARDB 
XNR 
!CONT 

BWP 
0.00 

KL 
VOL 
WTN 
CORAR 

BAREA 
29. 00 

3700. BRIDGE STENCL= 47.00 STENCR= 178.00 
3280 CROSS SECTION 1635.DO EXTENDED 

3301 HV CHANGED MORE THAN HVINS 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 

743. 98 737 56 0.00 

3470 ENCROACHMENT STATIONS= 

GWEIR 

131. 

47. 0 
U/S FACE PRIVATE DRIVE 

0. 11 FEET 

GiPR 

260. 

178. 0 TYPE= 

1635.00 8.61 740 01 0 00 739.91 740. 12 
390. 2. 364. 24. 6. 135. 
0.09 0.26 2. 71 0. 78 0. 030 0.030 

0. 000507 40 llO. 40. 2 0 

*SECNO 1826 000 

BAREA TRAPEZOID 
AREA 

29. 34. 

1 TARGET= 

0. 11 0. 58 
31. 3. 

0.030 0.000 
5 0.00 

• LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

ss 
0. 00 

ELLC 

737.00 

131. 000 

0 00 
1. 

731 40 
131 00 

SSTA 
ENDST 

ELCHU 
731. 40 

ELTRD 

739.30 

739, 90 
739.30 
47.00 

178 00 

2800 NAT Gil= 255.99 WSEL= 740. 06 ENC Gl= 255.99 WSEL= 
NAT Gl= 268 RATIOS LOB,CH,ROB= 0. 0510 D.9490 0.0000 WSEL= 

740. 16 RATIO= 0 0000 
740. 16 

3280 CROSS SECTION 1826.00 EXTENDED 0.45 FEET 

3470 ENCROACHMENT STATIONS= 90. 5 14•1-. 0 TYPE 00 4 TARGET= 0.046 
D/S FACE NURSING HOME BRIDGE 

1826. 00 8. 55 740. 15 0.00 740.06 740.21 0.06 0. 06 0.02 739.70 
390. 2. 388. 0. 4. 197. 0. 4. 1. 740.40 
o. 11 0.43 1. 97 0. 00 0. 030 0.030 0 000 0. 000 731.60 90.50 

0.000235 191. 191. 191. 2 0 0 0. 00 52. 62 143. 12 

ELCHD 
731. 40 
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27 JAN 88 12:56.45 

SECNO DEPTH CWSEL CRIWS WSEU<. EG HV HL 
G GlLOB GCH GROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL l<NCH l<NR WTN 
SLOPE XLOBL XLCI-! XLDBR ITRIAL. IDC !CONT CORAR 

SPECIAL BRIDGE 

5070,VAR1A3LE E'...CHU DR ELCHD ON CARD SB NOT SPECIFIED 
SB XK X!,<,OR COFGl ROLEN BWC BWP BAREA 

0.00 1. 75 3. 00 0. 00 7. li-0 0.00 31. 00 

*SECNO 1842.000 
3700. BRiDGE STENCL= 28.00 STENCR= 216 00 

3280 CROSS SECTION 1842. 00 EXTENDED 0. 91 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 

74<1. 45 740.21 0. 00 

3470 ENCROACHMENT STATIONS= 

GWEIR 

257 

28.0 

QPR 

133. 

216.0 TYPE= 
UIS FACE NURSING HOME BRIDGE 

1Cll.'i "" 0 "1 "7/lr-. Li .a.\J-rc.. V"\J 1. VJ. /"TV. ~L 

390. 36 351. 
0. 12 0. 55 1. 62 

0.000142 16. 16 

CCHV= 0. 500 CEHV= 1. 000 
*SECNO 2154.000 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

2154.00 6. 62 740.74 
390. 0. 390. 
0. 13 0. 00 5. 56 

0 006300 312. 3l.2. 

*SECND 2162.000 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

2162.00 
390. 
0 13 

0.012701 

6. 62 740.B1 
0. 390. 

0. 00 7.22 
8 8. 

" "" "7/lr-. c:r. 
'\J • \JV 1""7V, .J'oJ 

3. 66. 
0.21 0.030 

16. 2 

266.0 280.0 
20, MOVED D/S 

0.00 740.64 
0. o. 

0. 00 0 000 
312. 2 

269.0 279.0 
20, MOVED D/S 

0. 00 740. 71 
0. 0 

0.00 0.000 
8. 2 

""1/lr-. LC, 
, "'?V, Ch.I 

217. 
0.030 

0 

TYPE= 

7 l!-1 22 
70. 

0.045 
0 

TYPE= 

741. 62 
54. 

0.045 
0 

BAREA TRAPEZOID 
AREA 

31. 38. 

1 TARGET= 

" r-.11 " /I /I 
V.V"T '\J. -.-"T 

15 4. 
0.030 0.000 

5 0.00 

1 TARGET= 

0.48 0. 13 
o. 5. 

0 000 o. 000 
0 0. 00 

1 TARGET= 

0.81 
0. 

0. 000 
0 

0 07 
5. 

0.000 
0. 00 

• LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

ss 
0. 00 

EL.LC 

736.80 

l88.000 

" "" V. V'\J 

2. 
731. 60 
188.00 

1-i. 000 

0.44 
2. 

734. 12 
14.00 

SSTA 
ENDST 

ELCHU 
731. 60 

ELTRD 

739. 30 

---,,.,c .,,... 
,~ ,r. ,l''J 

740.40 
28.00 

216.00 

99999.62 
99999.62 
266.00 
280. 00 

10.000 

0.33100000.00 
2. 100000 00 

734. 19 269. 00 
10.00 279.00 

PAGE 15 
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27 JAN BS 12:56:45 PAGE 16 • • 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV • 0 GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT • TIME VLOB VCH VR0i3 XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XL.CH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST • • 

• *SECNO 2166.000 
I • 3470 ENCROACHMENT STATIONS= 146. 0 154.0 TYPE= 1 TARGET-= 8. 000 

2166, 00 6. 67 740.87 0.00 740. 78 741. 98 1. 10 0.06 0.29 738.20 • 390. 0. 390. 0. 0. 46. 0. 5. 2. 100000. 00 • 0. 13 0. 00 8.43 0.00 0.000 0.045 0.000 0,000 734.20 146.00 
0.01B546 • 4. 4. 2 0 0 0.00 8.00 154.00 ~-- -• • 

*SECNO 2167. 000 • • 3370 NORMAL BRlDGE,NRD= 1B MIN ELTRD= 743.60 MAX ELLC= 742.20 

• • 3470 ENCROACHMENT STATIONS= 146. 0 154.0 TYPE= 1 TARGET= 8. 000 
D/S FACE ARMADA RIDGE ROAD • 2167.00 6. 69 740.89 0. 00 740. 79 742.08 1. 19 0.01 0.09 738.20 I • 390. 0. 390. 0. 0. 45. 0. 5. 2. 100000.00 

0. 13 o. 00 8. 75 0 00 0.000 0.030 0.000 0. 000 734.20 146.00 • 0. 009899 1. l. 1. 0 0 0 -1. 82 8.00 154.00 
' • 

• .K-C:::c:'r-l\1n ~ 1 Qt\ nr,n. -- ,,...,.._,,_.,,....,. C..L'-''-Fo ............... -
3370 NORMAL BRIDGE,NRD= 18 MIN ELTRD= 743.60 MAX ELLC= 742. 20 • ' • 
3470 ENCROACHMENT STATIONS= 1 ll6. 0 154.0 TYPE= 1 TARGET= 8. 000 • 2180.00 6. 90 741. 10 0.00 741. 02 742.23 1. 13 0. 13 0.03 738.20 • 390. 0. 390 0, 0. 46. 0. 5. 2. 100000.00 

0. 13 0 00 8. 53 0.00 0.000 0.030 0.000 0.000 734.20 146 00 • 0 009457 13. 13. 13. 2 0 0 -2.37 8.00 154.00 • 
• I *SECNO 2200. 000 ' • 

3370 NORMAL BRIDGE,NRD= 18 MIN ELTRD= 743.60 MAX El.LC= 742.20 • I • 
3470 ENCROACHMENT STATIONS= 146.0 154.0 TYPE= TARGET= 8. 000 • I U/S FACE ARMADA RIDGE ROAD • 2200. 00 7. 19 741. 39 0.00 741.32 742. 45 1. 06 0. 18 0.03 738.20 

390. 0. 390. 0. 0. 47. 0 . 5. 2. 100000.00 • 0. 13 0.00 8.27 0.00 0. 000 0.030 0.000 0.000 734.20 146.00 • 0.008989 20. 20. 20. 2 0 0 -3.22 8. 00 154.00 

• • 
• • 
• • 
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27 JAN 88 12:56:45 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANI-<. ELEV 
Q GLOB QCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VI-DB VCH VROB X!'l!L X!\!CH XNR l,JTl\l ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 2201.000 

3470 ENCROACHMENT STATIONS= 146. 0 154. 0 TYPE= 1 TARGET= 8.000 
2201.00 7. 54 741. 74 0,00 741. 67 742. 58 0.83 0.01 0. 12 738.20 

390. 0. 390. 0, 0. 53. 0. 5 2. 100000.00 
0, 13 0, 00 7.32 0.00 0. 000 0.045 0.000 0.000 734.20 146.00 

0.013102 1 i. 1. 2 0 0 0.00 8.00 154.00 

*SECNO 2202. 000 

3470 ENCROACHMENT STATIONS-= 269.0 279.0 TYPE= 1 TARGET= 10. 000 
FIELD SECTION 20, MOVED D/S 

2202.00 8.03 742. 2~- 0. 00 742. 18 742. 75 0. 51 0.01 0. 16 99999.71 
390. 0 390 0. 0. 68. 0. 5. 2. 99999.71 
0 13 0. 00 5 72 0.00 0. 000 C.045 o. 000 0. 000 734.21 269.00 

0 0069BO 1. l 1. 2 0 0 0.00 10. 00 279 00 

*SECNO 2225 000 
2BOO NAT <H= 14-6. 83 WSEL= 742. BB ENC G1= 147. 2B WSEL= 742.98 RATIO= -0.0031 

742.98 NAT Gil= 153. RATIOS LOB,CH,ROB= 0.0000 0.9657 0.0343 WSEL= 

3470 ENCROACHMENT STATIONS= 
FIELD SECTION 

2225.00 B.65 742.92 
390. 0, 390. 
0 14 

0.000754 

~ ~~ u. vv 
23. 

CCHV= 0.300 CEHV= 
*SECNO 2400.000 

23. 

0. 500 

250.0 289.0 
20, MOVED D/S 

0.00 742.BB 
0. 0. 

~ ~~ u.vu 
23. 

0.000 
2 

TYPE= 

743. 00 
170. 

0 045 
0 

4 TARGET= 

0.0B 0.04 
0. 5. 

0.000 
0 

0.000 
0.00 

0. 034 

0.21 
2. 

734.27 
37. 79 

743.37 
741. 77 

251. 21 
289 00 

2800 NAT 01= 140. 85 l~SEL= 743. 00 ENC Gil= 142. 40 WSEL= 
NAT Qi= 147. RATIOS LOB,CH,ROB= 0.0000 0.9719 0 0281 WSEL= 

743. 10 RATIO= -0.0110 
743. 10 

3470 ENCROACHMEMT STATIONS= 250.0 
VALLEY SECTION B, FIELD 

2400 00 8. 55 743.05 0. 00 
390. 0. 390. 0. 
0. 16 0. 00 2.34 0.00 

0.000805 190. 175. 160. 

289.0 TYPE= 
SECTION 20 

743.00 743. 14 
0. 167. 

0.000 0.045 
0 0 

4 TARGET= 

0.09 
0. 

0.000 
0 

0. 14 
6. 

0. 000 
0,00 

0.028 

0.00 .., 
"-' 

734. 50 
37. 51 

743.60 
742.00 

251. 49 
289.00 

• 
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27 JAN 88 12: 56:45 

SECNO DEPTH CWSEL CRIWS l,;SELK EG HV HL •LOSS BANK ELEV 
G GLOB GCH GROB ALDB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR lTRIAL :.De !CONT CORAR TOPWID ENDST 

*SECNO 2550 000 
2800 NAT Gi= 131. 11 WSEL= 743 12 ENC <lii= 134. 1i WSEL=a 743.22 RATIO= -0.0229 

743.22 NAT G1= 137. RATIOS LOB,CH,RDB= 0. 0000 0 9813 0.0187 WSEL= 

3470 ENCROACHMEi~T STATIONS= 

2550.00 
390. 
0. 17 

0.000898 

FIELD SECTIDGN 
8.38 743. 18 

0, 390. 
0.00 2.44 
150. 150. 

250, 0 289.0 
20, MOVED U/S TO 
0.00 743. 12 

0. 0. 
0.00 0.000 
150. 0 

TYPE" 4 TARGET= 
CORPORATE AND STUDY LIMIT 
743.27 0.09 0 13 

160. 0. 6. 
0.045 0.000 0.000 

0 0 0.00 

0. 019 

0.00 743.90 
3. 742. 30 

734. 80 251. 95 
37.05 289.00 

• 
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• • 
• 27 JAN BB 12:56:45 PAGE 19 • 
• • THIS RUN EXECUTED 27 JAN 88 i2:56:52 

**~******************************'~**********-2'**** • HEC2 RELEASE DATED NOV 76 UPDATED MAY 198£, • ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 • ************************************************** • 

• NOTE- ASTERISK (¼) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST • 
• 100-YEAR DISCHARG~, EXIS ! • 

SUMMARY PRtNTOUT TABLE 110 • • 
SECNO CWSEL DIFKWS EG TOPWID GLOB GCH GROB PERENC STENCL STCHL STCHR STENCR • ' • 0. 000 725. 76 0 00 726. 17 :;;;9_ 31 0.00 390.00 0.00 0. 00 0.00 250. 00 301. 00 0.00 

0 000 725.86 0 00 726.24 28.82 0.00 390.00 0.00 0.00 0.00 250.00 301. 00 0.00 • • 600. 000 729. 14 0.00 729. 55 28. 18 0.00 390.00 0. 00 0. 00 0.00 250.00 301. 00 0.00 
600.000 729. 10 0 00 729. 53 28.02 0.00 390 00 0.00 0.00 0.00 250.00 301 00 0.00 • • 1554.000 735. 57 0.00 736.02 27. 57 0.00 390.00 0.00 0.00 0.00 250.00 301. 00 0.00 

1554.000 735. 59 0.00 736.04 27.68 0.00 390.00 0.00 0.00 0 00 250.00 301. 00 0.00 • • 1574. 000 735.79 0.00 736.68 16.00 0.00 390.00 0.00 16.00 267.00 250.00 301. 00 283.00 
1574.000 735.8:i 0.00 736. 69 16.00 0.00 390.00 0.00 16.00 267.00 250.00 301. 00 283.00 • • 1584.000 735.99 0.00 737.38 11. 00 0.00 390 00 0. 00 11. 00 270.00 250.00 301. 00 281. 00 
1584.000 736.01 0.00 737.39 11. 00 0.00 390.00 0.00 11.00 270.00 250.00 301. 00 281.00 • • 1588 000 736. 10 0.00 737. 58 9.00 0.00 390.00 0. 00 9. 00 274.00 250.00 301. 00 283 00 
1588.000 736. 12 0.00 737. 59 9.00 0.00 390.00 0.00 9.00 274.00 250.00 301. 00 283 00 • • 1591. 000 736.20 0.00 737.99 8.00 0.00 390.00 0.00 B. 00 274.00 250.00 301. 00 282.00 
1591. 000 736. 21 0.00 737.99 8.00 0. 00 390.00 0.00 B. 00 274.00 250.00 301. 00 282.00 • • 1593.000 736.29 0.00 738 4B 7.00 0.00 390.00 0.00 7.00 275.00 250.00 301. 00 282 00 
1593.000 736.30 0. 00 738.48 7.00 0.00 390.00 0.00 7.00 275.00 250.00 301. 00 282.00 • • * 1595.000 737.04 0.00 739. 54 6.20 0.00 390.00 0.00 6 20 109.40 100.00 125.00 115.60 

* 1595.000 737.04 0.00 739. 54 6.20 0.00 390.00 0.00 6.20 109.40 100.00 125.00 115.60 

i' • • 1635.000 739.91 0.00 740.03 250.00 0.06 369.23 20. 71 0.00 0.00 100.00 125.00 0.00 
1635.000 740. 01 0. 10 740. 12 131. 00 1. 53 364.47 24.01 131. 00 47.00 100 00 125.00 178.00 • • 1826.000 740.06 0 00 740. 12 142 84 13.96 376.04 0.00 0.00 0.00 100.00 144.00 0.00 
1826 000 740. 15 0.08 740.21 52.62 l. 81 388. 19 0.00 0.05 90.50 100.00 144.00 144.00 • I • 

• ' • 
• I I 



• • 
27 JAN 88 12:56:45 PAGE 20 • • 

SECNO CWSEL DIFKWS EG TOPWrD GLOB GCH GROB PERENC STENCL STCHL STCHR STENCR • • 1842.000 740. 50 0.00 740. 53 250.00 41.39 347.29 1. 32 0.00 o.oo 100 00 144.00 0.00 
1842.000 740. 61 0. 11 740.65 188.00 36.01 350.84 3. 15 188 00 28.00 100.00 144.00 216.00 • • 2154.000 740. 64 0.00 741 .l4 14.00 0.00 390.00 0.00 14.00 266.00 250.00 289.00 280.00 
2154.000 740. 74 0. 1 i 741. 22 14.00 0.00 390.00 0 00 14.00 266.00 250.00 289.00 280.CO • • 2162 000 740. 71 0.00 741. 55 10. 00 0.00 390. 00 0.00 10.00 269.00 250.00 289.00 279.00 
2162.000 740. 81 0. 10 741 62 10. 00 0.00 390.00 0.00 10.00 269.00 250.00 289.00 279 00 • • 2166.000 740. 78 0.00 7L!-1. 92 8.00 0.00 390.00 0.00 8.00 146.00 146.00 154.00 154.00 
2166. 000 740. 87 0. 10 7.c,i. 98 8.00 0.00 390.00 - 0.00 8.00 146.00 146.00 154 00 154. 00 

• ' • 2167. 000 740. 79 0.00 7'!-2. 01 8.00 0.00 390. 00 0.00 8.00 146.00 146.00 154.00 154. 00 
2167.000 740. 89 0. 10 742 08 8.00 0.00 390.00 0.00 8.00 146.00 146. 00 154. 00 154. 00 • • 2180. 000 741. 02 0.00 742. 17 8. 00 0.00 390.00 0.00 8.00 146.00 146.00 154.00 154.00 
2180.000 74 i. iO 0.08 742.23 8.00 0.00 390.00 0.00 8.00 i46.oo 146.00 154.00 154.00 • • 2200.000 741. 32 0.00 742. 40 8.00 0 00 390.00 0.00 8.00 i46.00 146.00 154.00 154.00 
2200.000 741. 39 0.07 742 45 8.00 0.00 390. 00 0.00 8.00 146.00 146 00 154.00 154 00 • • 2201. 000 741. 67 0.00 742. 52 8. 00 0.00 390.00 0.00 8.00 146.QO 146.00 154.00 154.00 
2201. 000 741. 74 0. OB 742 58 8. 00 0. 00 390.00 0.00 8.00 146.00 146.00 154.00 154.00 • • 2202 000 742. 18 0. 00 742.70 10. 00 0. 00 390.00 0.00 10.00 269.00 250.00 289.00 279. 00 
2202.000 742.24 0.06 742. 75 10.00 0.00 390.00 0. 00 10. 00 269.00 250.00 289.00 279,00 - a - .. 
2225.000 742.88 0.00 742. 95 60.22 0.00 378. 92 11.08 0,00 0.00 250.00 289.00 0 00 
2225.000 742.92 0. 04 743. 00 37. 79 0.00 390.00 0 00 0. 03 250.00 250. 00 289.00 289 00 • • 2400. 000 743.00 0. 00 743.08 57. 73 0.00 381.21 8. 79 0.00 o.oo 250.00 289.00 0.00 
2400.000 7.11..., ""' " ""' 7A '> <n ,, ... '" " "" '"JOrl "" " "" " rl'"J l"Jr../\ r.l"'\ ""'" "" ,.,00 "" '")00 "" ,T ""T ..... ..,...., u, \J,J F '"Tt.J, L ""T w, . .JI. v. vv ..JIV.V'\J v. '\J'\J '\J. '\Jt.J C..WV, VV c..vv. vv c.u·7, vv C::.{;J--, vv • • 2550.000 743. 12 0.00 743. 21 53. 42 0.00 384. 56 5.44 0.00 0.00 250.00 289.00 0.00 
2550.000 743. 18 0.05 743.27 37. 05 0 00 390.00 0.00 0.02 250.00 250.00 289.00 289.00 • I • 

• I • 
• • -
• • 
• • 
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27 JAN 88 12:56:45 PAGE 21 • 
100-YEAR DISCHARGE, EXIS • • SUMMARY PRINTOUT TABLE i50 . ' . 
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* 
* 

SECNO 

0.000 
0.000 

600.000 
600.000 

1554.000 
1554.000 

1574.000 
1574.000 

158-'l. 000 
1584.000 

1588 000 
1588. 000 

1591. 000 
1591. 000 

1593.000 
1593.000 

1595.000 
1595. 000 

1635.000 
1635.000 

1826.000 
1826.000 

1842. 000 
1842. 000 

2154.000 
2154.000 

2162. 000 
2162.000 

2i66 uou 
2166 000 

2167 000 
2167. 000 

J(LCH 

0.00 
~ ~n v. vv 

600 00 
600.00 

954.00 
954. 00 

20, 00 
20.00 

10.00 
10.00 

4.00 
4.00 

3.00 
3.00 

2 00 
2. 00 

2.00 
2.00 

40.00 
40.00 

191. 00 
191. 00 

~6. 00 
16. 00 

312. 00 
312. 00 

8.00 
8 00 

4. 00 
4. 00 

1. 00 
1. 00 

ELTRD 

0.00 
n nn v.vv 

0.00 
0.00 

" (\/'\ v. Vl-" 

0. 00 

0. 00 
0.00 

0, 00 
0.00 

0.00 
0,00 

0, 00 
0. 00 

0.00 
0. 00 

0. 00 
0.00 

739.30 
739.30 

0.00 
0. 00 

739.30 
739.30 

0.00 
0.00 

0.00 
0.00 

0.00 
0 00 

743.60 
743.60 

ELL.C 

0. 00 
n n~ v. vu 

0.00 
0 00 

r, "" V, '\.J'V 

0, 00 

0. 00 
0 OG 

0 00 
0.00 

0.00 
0,00 

0. 00 
0, 00 

0. 00 
0.00 

0.00 
0.00 

737.00 
737 00 

0.00 
0.00 

736.80 
736.80 

0.00 
0.00 

0 00 
0.00 

(i. 00 
0 00 

742.20 
742.20 

E:..i"IIN 

72!. 10 
721. 10 

724. 50 
724. 50 

731.05 

731. 22 
73!. 22 

731 31 
731. 31 

731.34 
731. 34 

731. 35 
731. 35 

731. 36 
731. 36 

731. 40 
731. 40 

731. 40 
731. 40 

731. 60 
731. 60 

731. 60 
731. 60 

734. 12 
73-'l. 12 

734. 19 
734. 19 

734.20 
734. 20 

734.20 
734.20 

Q 

390.00 
390.00 

390.00 
390.00 

390.CC 
390.00 

390 00 
390.00 

390. 00 
390 00 

390.00 
390.00 

390.00 
390 00 

390.00 
390.00 

390.00 
390.00 

390.00 
390.00 

390.00 
390.00 

390.00 
390.00 

390. 00 
390.00 

390.00 
390.00 

390.00 
390.00 

390.00 
390.00 

CWSEL 

725.76 
725.86 

729. 14 
729. 10 

735. 57 
735. 59 

735.79 
735.81 

735.99 
736.01 

736. 10 
736. 12 

736.20 
736.21 

736.29 
736.30 

737.04 
737.04 

739.91 
740.01 

740.06 
740. 15 

740. 50 
740.61 

740.64 
740. 74 

740. 71 
740.81 

740. 78 
740.87 

740. 79 
740.89 

CRIWS 

0. 00 
.I"\ ,,.,"'\. 
v.vv 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

o. 00 
0.00 

0.00 
0.00 

0.00 
0 00 

737.04 
737.04 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0. 00 

0.00 
0.00 

0. 00 
0.00 

EG 

726. 17 
726.24 

729. 55 
729. 53 

736.02 
736.04 

736 68 
736.69 

737.38 
737. 39 

737. 58 
737. 59 

737.99 
737.99 

738.48 
738.48 

739. 54 
739. 54 

740.03 
740. 12 

740 12 
740.21 

740. 53 
740.65 

741. 14 
741.22 

741. 55 
741. 62 

74i. 92 
741. 98 

742.01 
742.08 

55.63 
50.39 

57.02 
58.90 

81. 45 
79.67 

162.58 
159.97 

268.60 
265.66 

281.99 
279.68 

366.62 
363.89 

489.81 
486.48 

569.26 
569.48 

5. 54 
5.07 

2.32 
2.35 

1. 50 
1. 42 

66.78 
63.00 

133.45 
127.01 

i93.5i 
185. 46 

101. 32 
98.99 

VCH 

5. 14 
A nC. ~- ...,.., 

5. 19 
5.25 

c;, ii. ·-:J 
w. """T-
5.38 

7. 59 
7. 55 

9. 45 
9.42 

9. 76 
9. 73 

10.72 
10.69 

11. 88 
11. 85 

12.67 
12.67 

2.80 
2.71 

1. 95 
1. 97 

1. 64 
1. 62 

5.68 
5. 56 

7.35 
7.22 

8. 57 
8.43 

8.86 
8. 7S 

AREA 

75.87 
78.73 

75. 18 
74.27 

7i OL 
, .... 'l.f\-1 

72.45 

51.40 
51. 69 

41. 26 
41.42 

39. 96 
40.09 

36.38 
36.49 

32.82 
32.91 

30.79 
30.78 

171.85 
171. 49 

229. 52 
200.85 

302.06 
297.66 

68.69 
70. 16 

53 04 
54.05 

45.48 
46.27 

44.01 
44. 57 

. 0 ill. 

52.29 
54.94 

51 65 
5-0.82 

43.21 
43. 69 

30. 59 
30.84 

23.80 
23.93 

23.22 
23.32 

20.37 
20. 44 

17.62 
17.68 

16.35 
16.34 

165.64 
173.21 

255.99 
254. 43 

318.33 
327. 51 

47. 73 
49. 14 

33.76 
34.61 

28.04 
28.64 

38 74 
39.20 

,. 
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• 
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• 
• 
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27 JAN 88 

SECNO 

2180.000 
2180.000 

2200.000 
2200.000 

2201.000 
2201.000 

2202.00C 
2202.000 

2225.000 
2225.000 

2400.000 
2400.000 

2550.000 
2550 000 

12:56:45 

XLCH 

13.00 
13. 00 

20.00 
20. 00 

' "" J., \JV 

1. 00 

1. 00 
1. 00 

23. 00 
23. 00 

175. 00 
175. 00 

150. 00 
150. 00 

ELTRD 

743.60 
743.60 

74-3. 60 
743.60 

I"\ "" '\J,VV 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

ELLC 

742.20 
7.l'i-2. 20 

742 20 
742. 20 

~-.. r,r. v.uu 

0 00 

0.00 
0 00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

E!_MIN 

734 20 

734.20 
7.34.20 

734 20 
734.20 

734.21 
734 21 

734.27 
734.27 

734. 50 
734. 50 

734.80 
734.80 

G 

390.00 
390.00 

390.00 
390.00 

390.00 
390.00 

390.00 
390.00 

390.00 
390.00 

390.00 
390.00 

390.00 
390.00 

CWSEL 

741. 02 
74i. 10 

741. 32 
741. 39 

741.67 
741. 74 

742. 18 
742.24 

742.88 
742.92 

743.00 
743.05 

743. 12 
743. 18 

CRIWS 

0.00 
0.00 

0. 00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0. 00 

EG 

742. 17 
7-''+2. 23 

742.40 
742.45 

742.52 
742. 58 

742. 70 
742. 75 

742.95 
743. 00 

743.08 
743. 14 

743.21 
743.27 

iOK*S 

96. 19 
94.57 

90.92 
89.89 

!34.71 
131.02 

71.36 
69.BO 

7.06 
7. 54 

7.67 
8.05 

B.85 
8.98 

PAGE 22 

VCH AREA 

8.61 45.29 
8. 53 45. 73 

8. 33 46.83 
8.27 47. 16 

..., 
"" c-, .., I"\ 

~ . ...-v .Jc:;.. ~v 

7.32 53.30 

5.77 67.61 
5.72 68.20 

2.24 18i. 35 
2.29 170.46 

2.31 174.98 
2.34 166.52 

2.44 164. 58 
2.44 160. 10 

01i,.. 

39 76 
.,~ <~ 
""tV. J.V 

40.90 
41 13 

,;,-, LI"\ 
.,;J..;J. UV 

34.07 

46. 17 
46.68 

146.83 
142. 01 

140.85 
137 45 

131. 11 
130. i 1 

• -' -
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
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100-YEAR DISCHARGE, EXIS • • SUMMARY PRIMTOUT TABLE 150 

• • SECNO @ CWSEL DIFWSi> DIFW:3X DIFKWS TOPW!D xLCH 

• 0,000 390.00 725. 76 0.00 0.00 0.00 28.31 0.00 • 0.000 390.00 725.86 0. 10 0.00 0.00 28.82 0.00 

• 600. 000 390. 00 729. 14 0.00 3.38 0.00 28. 18 600.00 ' • 600.000 390, 00 729. 10 -0.04 3.24 0.00 28.02 600.00 

• 155'-t.000 390.00 735. 57 0.00 6.43 0.00 27. 57 954.00 • 1554.000 390.00 735. 59 0.02 6.49 0.00 27.68 954.00 

• ' • l.574. 000 390, 00 735. 79 0. 00 0.22 0.00 16.00 20.00 
1574.000 390, 00 735.81 0, 02 0.22 0.00 16.00 20.00 

• 1584.000 390, 00 735. 99 0.00 0 21 0.00 11. 00 10.00 • 1584. 000 390.00 736. 01 0.01 0 20 0. 00 11. 00 10.00 

• 1588.000 390 00 736 10 0.00 0, 11 0.00 9.00 4.00 • 1588. 000 390. 00 736. 12 0 01 0. 11 0. 00 9. 00 4. 00 

• I 1591. 000 390.00 736.20 0,00 0. 10 0.00 8.00 3.00 • 1591 000 390 00 736.21 0. 01 0 10 0.00 8.00 3.00 

• 1593.000 390.00 736.29 0.00 0.08 0.00 7.00 2.00 • 1593.000 390.00 736.30 0 01 0. 08 0.00 7.00 2.00 

• * 1595.000 390,00 737 04 0.00 0. 76 0.00 6.20 2.00 • * 1595.000 390. 00 737.04 0.00 0. 75 0. 00 6.20 2.00 

• 1635. 000 390.00 739 91 0.00 2.87 0. 00 250.00 40.00 • 1635.000 390.00 740.01 0. 10 2.97 0. 10 131. 00 40.00 

• I 1826.000 390.00 740.06 0.00 0. 15 0.00 142.84 191. 00 • 1826 000 390.00 740. 15 0.08 0. 13 0.08 52.62 191 00 

• ' 1842.000 390.00 740. 50 0,00 0.43 0.00 250.00 16.00 • 1842 000 390.00 740.61 0. 11 0.47 0. 11 188. 00 16.00 

• 2154.000 390.00 740.64 0.00 0. 14 0.00 14.00 312.00 • 2154.000 390 00 740 74 0. 11 0. 13 0. 11 14. 00 312.00 

• 2162.000 390.00 740, 71 0 00 0.07 0. 00 10. 00 8.00 • 2162.000 390,00 740 81 0. 10 0.07 0. 10 10.00 8.00 

• 2166.000 390. 00 740. 78 0.00 0.06 0. 00 8. 00 4.00 • 2166.000 390.00 7-<',0 87 0. 10 0.06 0. 10 8.00 4.00 

• 2167.000 390. 00 740. 79 0.00 0.01 0.00 8. 00 1. 00 • 2167.000 390.00 7.0.0.89 0. 10 0.01 0. 10 8.00 1.00 

• • 
• • 
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I SECNO G I • CWSEL 

2180.000 390. 00 741.02 
2180.000 390.00 741. 10 • ' 

2200. 000 390.00 741. 32 
2200. 000 390. 00 741. 39 • 2201. 000 390. 00 741.67 
220 l. 000 390.00 741. 74 • 2202. 000 390. 00 742. 18 
2202. 000 390. 00 742.24 • 2225.000 390. 00 742.88 
2225 000 390. 00 742. 92 • 2400. 000 390.00 743.00 
2400.000 390. 00 743.05 ., 
2550.000 390. 00 743. 12 
2550 000 390. 00 743. 18 • I 

• 
• 
• 
• 
• I ., 

I 

• I 

• 
• 
• . , 
• 

DIFWSP DlF~JSX DIF~WS 

0.00 0. 2:1 0. 00 
0.08 0.21 0.08 

0. 00 0.30 0.00 
0. 07 0. 29 0.07 

0.00 C. 35 0.00 
0. 08 0 36 0. 08 

0.00 C. 51 0.00 
0.06 0.49 0. 06 

0.00 0. 70 0.00 
0.04 0.68 0. 04 

0.00 0. 13 0.00 
0.05 0. 13 0.05 

0.00 0. 12 0.00 
0 05 0 12 0.05 

:OPWID 

8.00 
8.00 

8.00 
8.00 

8.00 
8.00 

10.00 
10.00 

60. 22 
37 79 

57. 73 
37. 51 

53. 42 
37.05 

XLCH 

13.00 
13.00 

20.00 
20.00 

1. 00 
1. 00 

1. 00 
1. 00 

23.00 
23.00 

175.00 
175.00 

150.00 
150.00 
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• 

27 JAN 88 12:56:45 

SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO-= 
CAUTION SECNO-= 
CAUTION SECNO= 
CAUTION SECNO= 

1595. 000 PROFILE-= 1 
1595.000 PROFILE-= 1 
1595. 000 PROFILE= 2 
!595. 000 ?ROFILE= 2 

CRITICAL DEPTH ASSUMED 
MINil",UM SPECXFJC ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

PAGE 
• I 

25 ,. 
• 
• 
• 
• 
• 
• 

·• 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
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27 JAN 138 12:56:45 

FLOODWA Y DAT A, 
PROFILE NO. 2 

100-YEAR DISCHARGE, EXIS 

------- FLOODWAY -------
STATION WIDTH SECTION MEAM 

AREA VELOCITY 

0. 000 29. "i9. 5. 0 
600. 000 28. 74•. 5.3 

1554,000 28. 7:;:__ 5 ,, -, 
1574, 000 16. 52, 7 5 
1584. 000 11 41. 9.4 
1588.000 9. 40. 9. 7 
1591.000 8, 36. 10. 7 
1593. 000 7. 33, 11 9 
1595. 000 6, 31. 12. 7 
1635. 000 131. 171. 2.3 
1826. 000 53 201. 1. 9 
1842. 000 :iBB. 298. 1. 3 
2154. 000 14. 70. 5. 6 
2162.000 10, 54. 7.2 
2166.000 B 46. 8. 4 
2167.000 8. 45. 8. 7 
2180. 000 B. 46. 8. 5 
2200.000 8. 47 8.3 
2201. 000 8. 53, 7.3 
2202.000 10. 68. 5. 7 
2225.000 38. 170. 2.3 
2400.000 38. 167. 2.3 
2550. 000 37 160, 2. 4 

WATER SURFACE ELEVATION 
WITH WITHOUT DIFFERENCE 

FLOODWAY FLOODWAY 

725.9 725.8 0. 1 
729. l 729. 1 0.0 
735.6 735. 6 0.0 
735.8 735.8 0.0 
736. 0 736 0 0. 0 
736. 1 736, 1 0. 0 
736.2 736. 2 0.0 
736.3 736.3 0.0 
737. 0 737.0 0. 0 
740. 0 739. 9 0. 1 
740. 2 740. 1 0. 1 
740.6 740, 5 0. 1 
740. 7 740. 6 0. 1 
740. B 740, 7 0. 1 
740 9 740. 8 0, 1 
740, 9 740. 8 0. 1 
741, 1 741 0 0. 1 
741. 4 741. 3 0. 1 
741. 8 741. 7 0. 1 
742.3 742.2 0. 1 
742.9 742.9 0. 0 
743.0 743.0 0. 0 
743, 2 743. 1 0 1 
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JOHNSON & ANDERSON, INC. 
Consulting Engineers 

P.O. Box 1066 • 2300 Dixie Highway 
Pontiac, Michigan 48056 

Phone (313) 334-9901 

TO: Mr. Dan Morgan, Acting Chief 
Flood Insurance Unit 
MDNR-Water Management Division 
P. 0. Box 30028 
L3nsing, Michigan 48909 

GENTLEMEN: 

OAT• ) JO• NO. 
March 18, 1977 5670-04-1 . 
RE: 

City of Fraser Flood Insurance Study 

Harrington Drain 

Hydraulic Computations 
II •nclosuN• are not as noted, kindly notify us ot ance. 

WE ARE SENDING YOU Xl,i) Attached O Under separate cover vio __________ the following items: 

O Copy of letter 

COPI E.!1 I DATE NO 

1 3-18-77 

1 3-17-77 

1 3-17-77 

1 3-17-77 

1 3-17-77 

O Change order 

• 
Plan and Profile 

• Plans 

0 

• 
DESCRIPTION 

• Samples O Specifications 

J 

HEC-2 Input, Output, and J&A I-PLITT for encroached run 

HEC-2 Input, Output for 100-year unencroached run 

Bridge Calculation Book 

Field Section, SECNO and Description List 

THESE ARE TRANSMITTED os checked below: 

XKJ For approval 

O For your use 

O As requested 

• For review and comment 

REMARKS: 

. ~PY to: File 

(Yellow copy to F,le) WCR/ d 
FORM GU-030 (11-72) p 

O Approved as submitted 

O Approved as noted 

• Returned for coiiections 

O Resubmit ___ copies for approvai 

O Su~mit ___ copies for distribution 

• Return ___ corrected prints 

•--------------------------

William C. RossJ, 
Project Manager 
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CITY OF FRASER 

FLOOD INSURANCE STUDY 

tlAK.K.l.NliTUN UKAl.N 

HYDRAULIC ANALYSIS 

J&A File No. 5670-04-1 

Johnson & Anderson, Inc. 
Consulting Engineers 

2300 Dixie Highway, P.O. Box 1166 
Pontiac, Michigan 48056 
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HYDRAULIC ANALYSIS 

Introduction 

The stream being studied is the Harrington Drain in the city of Fraser, 

Macomb County, Michigan. The study limits are from Fifteen Hile Road to 

Masonic Boulevard. The field survey was taken during the month of 

September, 1976. 

The summer discharges were computed by the unit hydrograph-infiltration 

capacity method developed by Dr. Ernest F. Br ater. The 10-, 50-, 100-

and 500-year flood frequency flows used in the study have been tentatively 

accepted by the Michigan Department of Natural Resources (letter dated 
;_.---

October 28, 1976) . 

The project manager for this analysis is William C. Rossow, P.E. 

Method of Analysis 

Water-surface profiles were computed by the HEC-2 standard step-backwater 

computer program developed by the U.S. Army Corps of Engineers. 1 

The hydraulic model was developed for the 100-year flow. The "norm3l 

bridge 11 routine was used for constrictions under low flow conditions for 

the 100-year discharge. The "special bridge" routine w.is used for con

strictions that experienced pressure flow or pressure and weir flow for 

the 100-year discharge. A hand calculation was used for the 500-year under 

pressure flow or pressure and weir flow if the constriction was coded fur 

low flow. All constrictions were inspected for inlet control . 
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Valley sections upstream and downstream of culverts were located where 

full cross-section flow would be developed out of the influence of the 

bridge constriction. The criteria for placement of these sections were 

2 . 

those outlined on pages 18-21 of the HEC training Document No. 6, Appli

cation of the HEC-2 Bridge Routines. Accordingly, the downstream section 

was placed at a distance of about four times the average length of the 

side constriction caused by the bridge abutment. The upstream section 

was placed at a distance about equal to the bridge constriction. If the 

actual field-surveyed cross section fell within this distance, this sec

tion was encroached as appropriate. 

Starting Point 
i---

This analysis was run as a continuation of the Harrington Drain study for 

Clinton Township (J&A File No. 5670-02). Section number 24248 is corunon 

to both studies. Flood elevations from the Clinton Township study at 

section 24248 were used as starting elevations for this study. 

Variables and Coefficients 

The roughness factors (Manning's "n") were established by comparing the 

photographs and descriptions found on pages 101 to 123 in Opcn-Clwnnel 

Hydraulics by Ven Te Chow~ with photographs and field inspection trips 

taken at every cross section. NH cards were used to describe the vari-

ation in roughness across the cross section. The channel bank slopes have 

more vegetation than the center section of the channel. Channel ttn 11 values 

ranged from • 03 where the center section of the channel was relatively free 
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of weeds to .045 where there was a considerable weed growth. llank slope 

"n" values varied from .06 to .09, depending on the density of vegetation. 

Overbank "n" values ranged from .025 for ground with a mowed lawn coverage 

to .09 for an area with a medium-to-heavy tree and undergrowth type of 

vegetation. 

The contraction and expansion coefficients used between cross sections were 

O. 3 and O. 5, respectively, which reflect gradual transitions. 

The contraction and expansion coefficients used at constrictions not 

experiencing weir flow were 0.5 and 1.0, respectively, which reflect the 

sudden transitions found between the bridge section and valley sections . 

The total loss coefficient (XKOR) used in the HEC-2 "special bridge" rou

tine was determined as outlined in Exhibit 2 of the HEC-2 Users Manual. 2 

The individual coefficients were taken from tables published by the Bureau 

of Public Roads. 3 

Special Conditions 

It was necessary to add cross sections at several locations along the 

stream. Section 25388 was added between field sections Band C. This 

section, which is identical to field section C, was added to encroach 

the houses from the floodway in the left overbank. 

Sections 26455 and 26605 were added between field sections F and G. 

These sections are identical to valley section E. These sections were 

added to define the floodway constriction upstream of field section F. 

,. 
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Section 28848 was added upstream of Utica Road to model the expansion 

of flow into the right overbank. From this section, the flow will con-

tract to flow through the Utica Road bridge opening. Section 28848 was 

made identical to valley section K since the area was noted to be quite 

similar. 

Section 29778 was added by repeating field section J. This section was 

added to encroach the floodway at the edge of the houses in the right 

overbank. 

In all cases the inverts of the added cross sections were adjusted to 

follow the straight line slope between field sections. 

b, -

A pressure-weir flow hand calculation was done at the Cambridge Drive 

drain enclosure. Section 33558 was taken through the row of houses 

along Cambridge Drive. This section was used as the weir in the calcu

lation. A separate backwater was run from the weir to section 33620, 

which is l' upstream from the inlet to the 60" dia. CMP, to determine 

the energy grade elevations at section 33620 for varying amounts of flow 

(from weir rating curve) going over the weir. The calculated amount of 

weir flow was then input at section 33538 and its corresponding energy 

grade elevation (from weir rating curve) input at section 33558. The 

energy grade elevations were then checked at section 33620 (l' upstream ---of the inlet) and found to match the energy grade elevation calculated 

by hand • 

4. ', 
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5 . 

Sensitivity of the Roughness Coefficients 

Two backwater runs were made for the 100-year flood varying only the rough

ness coefficients. An increase of the roughness coefficients by 20 percent 

resulted in an increase in water-surface elevation by approximately .4 ft. 

A decrease of the roughness coefficients by 20 percent resulted in a drop 

in water-surface elevation by approximately .4 ft • 
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References 

1u. S. Army Corps of Engineers, Hydro logic Engineering Center, HEC-2 Water 
Surface Profile, Users Manual, 1973. 

2Ibid. 

3Hydraulic Charts for the Selection of Highway Culverts, Bureau of Public 
Roads, Hydraulic Engineering Circular No. 5 (1965) . 
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Harrington Drain 
City of Fraser 
Macomb County, MI 
5670-04-1 

Cross Section 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

p 

Q 

R 

s 

T 

u 

Original Cross Section Location 

SECNO 

24248 

25008 

25838 

25935 

26198 

26355 

27278 

28378 

28487 

29538 

30068 

30838 

31199 

31948 

32548 

33058 

33418 

33620 

33698 

33978 

34248 

Location 

200' u/s from Fifteen Mile Road 

At end of school parking lot 

25' d/s from parking lot entrance 

Entrance to school parking lot 

100' d/s from Garfield Road 

u/s face Garfield Road bridge 

920' u/s from Garfield Road 

70' d/s from Utica Road 

u/s face of Utica Road bridge 

1050 1 u/s from Utica Road 

1580' u/s from Utica Road 

320' d/ s from FourtPPn Mile Road 

u/s face Fourteen Mile Road bridge 

750' u/s from Fourteen Mile Road 

1350' u/s from Fourteen Mile Road 

420' d/s Cambridge Road 

50' d/ s Cambridge Road 

u/s face Cambridge Road culvert 

200' u/s Cambridge Drlve 

480' u/s Cambridge Drive 

750' u/s Cambridge Drive 



JOB NAME: Cir/ ?/==- ,,c;::: ,,,. .. ; :· [;,7: .C;s , JOB NO. I :5b7C ~1 / [;.:;--::; 
WATERCOURSE: 1i·r2;1 ·· --,., · i - __.)-" ,, // 

~ -. • .,._ -· I 
I I ~I I 

, 
CULVERT LOCATION :k/>~;;-.c:" :~•: .. /~---=- /./D,.,)"' 7;/, f. ,~.., /4:c' ;: 

CULVERT DESCRIPTION: c9, - '/, ,, __ ' . :-?.::..~:-:-r BY7.4J8 jDATE ;/;t-/77 I / ,' (./.,_ / , 

,.Ljz: ,_1; .. :,-2:r-::- 0 1,., fl ;Jo ~- •y • C C ;-::: ,.. ,u;,.,, ... .-(, 0- EL. Geef• I ~/- 'Cc.,,r,._L,_;., 

c·//_~ -60- 4' n,1;,, c./. ' _, 
{,&'//,./:.. . . ~ ~., -- . .: ~. -· 
WEIR DESCRIPTION: A-c:,;Y,1.-'/:..-;- ~ 7 ✓-.. ·-1,, ,,,1 - ,. / ,,.,..,,-

,,... .:;, .7. ,f 

[,EL .4 Pr.JI = / EL. ~, . r -'•',;::;:; . ;-, 
~ 

EL-57.7. / 
c::/ '-k. gs, 4- r:::; rAlo $/,/ / 

._ 
So=_-o0¢/ A.= D = ,, 

\". - ' / 

WP= ,;ls /-i- . :? ?~ 
,, 

Ke= L= 
29.1 = /3, 96 n = , o3Z: 

Sta. ~5'}'35:' I Sta . .::::?s°B&./ R4/3 

CALCULATIONS AND COMMENTS: c..-?opc:p 
\ ... L-o" -

X.AOl< 
-- -------·.-;~-~--~,-~--( __ ----------------- ----------- - - - - - - . -

XI.' ;:: - -/ /:;, ..., c; I- .:c_ --- -- ----- ------.---- ------------------. ,:O ----- - .,i · 0---+ .. --- ·r ---7~- . - -

~/3 ...!.-I- - ~.5" 
,O'i~ --L ;:;;, lo -

- /-1- • '1 .,... I <. c::,,,-:_ / ,., 2.::, "{-/-, /L ) -- . ' -· /(P \ ,--r;ill'(✓ \ ,/ -r ,/ C:.orep= 3, oc 
- ;:2. 9G -



' ' . ' " 1 t.l~ .ii~··+' ,'." ..:. .& .. ~~ Iii- d.. --~ -'----""""'"" ,loo -~'~-ii ..., , • ;,,-.,-;,.; 1 =• ~, ;. 
Ill '•.!!!- lo .. -...! ---~---- - -

x 1 2 5 e619 ____ 3_0 ___ 2_9_5_._6_• ___ 3_1_1_._2_0 ___ 2_3_,_o o.,~3, o o ____ 2_3_,_0_• ___ 1_._o_•_o_ 

BT 21:.00 ·- o,oo _ 606,40 -----• ,00 ----100,00 . 6 0 4 , 1 0 .. . . 0 , 0 0 ____ 2 0 C , 0 0 .. 604,60. __ . o.oo 

-----------· ----· --------
BT 295,6n 605,90 5°9,50 291'-,20 605,90 601,00 297,40 606,00 602,30 29A,l'.0 
BT ,;Qf,OO __ 1',Q2,90 --1100,00 --606, • 0--- 603,10 .. 301, 4 0 ---60b, 0 0 ---6 •2,90 _302, 60 ----f.Of.,00 
BT 602,30 30'i,lrn i:.o,;.oo i:.o 1. o o 304,40 606,00 599,50 308,40 606,10 599,50 
BT 309,oo 601',, 10 i:.01 .oo 310,20 606.10 602,30 311,40 606,10 602,90 31:>,AO 
BT. __ 6 06, 10 _____ ,:;Q 3, 10 __ J\1.1+. 20 __ f,Q6. 10 --602. 90 __ .315,40 ·----6• 6, 10. __ 602 ,30 316,6•---- 601'.,10 
BT 601,00 317,20 ,::,06.10 599,50 4 •• .no 606,70 o.oo 50C,00 607,20 o.oo 
BT 600,00 60'3,00 o.oo 700,00 607. ::>O 0,00 800,00 607,10 0,00 

------------------~------------- ------ -----~- -- "•----

GR 606,40 o.oo i:.•4.10 100,00 604,60 200,00 605,90 295,60 598,50 295,60 
GR 597,70 296.20 597.30 297.40 597.20 298,60 597,10 300.00 597,20 301,40 

__ GR 597,30 02.,,;o 59'.7 .• 70 303.,80 598,50 ---304, 1l0 599,50 304 ,40 ___ 5.99, 50 --30/1,llQ. ___ 
GR 598,50 30/l,40 597.70 309,00 597,30 310,20 597,20 311,40 597,10 
GR 597,20 314, :10 597.30 315,40 597,70 316,60 598,50 317,20 606,10 

__ GR __ f,06 • 70--40 O, 00 ,:;n1 .• 20. __ 500. 00--6•8, 00---600. oo --607. 20 100.00 - .. 607, 10 --· 
*******************LISTING OF TOP AND BOTTOM SECTIONS OF 

295.61) 599.50 
· 301.40 60:>."lO 
_ 309,0• -601 .on 

315.40 602.30 

295.60 .605.'lO 
300.00 5'37.10 
304.40 59'3.50 

.311,40 --5'l7.20 
317.20 5911.50 

296.20 
302.60 
310.20 
316.fo 

295,cO 
301,4C 
308.'IO 

601.00 297.40 602.30 298,60 
60~.30 303.80 601,00 304.40 

-60~. 30-311-, 40 -'.602. "JO. -312. 80 
601.00 317,20 5q9,50 

--------------

_5q,:,.5o 296,20 ... 5°7. 70 2°7.40 
597,20 302.,;o 5°7,30 303,f\O 
5qq_50 308,40 5'18,50 309.00 

-31 2. a [l--597., 1 o --314,:>0.---597,:>0 . -31 c;, 4 n 
317.20 601<,10 

ORIFICE******************* 

6 •2,9 • 3 •• ,oo 603,lo 
599,50 308,40 599,50 

_i;Q3,10 -314,20 .602,90 

--- ------------

5<>7.30 298,60 597,20 
5'37. 70 304,40 598,50 
59i, 7 n 31D,2D 597,30 
S"l7, 3 n 316,60 -5 97, 70 -- ----- .. 

****** ***4-t:'t; ..... L TS TH'G O<= r:ooR • T'JATES OF ORIFICE********•************ 

295.60 599.50 296.20 
.30] ,40 -60:>.'30 . ......302.60 
309.00 601.00 310.20 

601.00 297,4C 602,30 
-60:>.30 --303,A• ---601,00 

60:> 0 30 311.40 602,"lO 

29e,6n 
30'-.40 
31:>,'ln 

602,90 
599.50 
,;•3,10 

300.00 603,1 • 
30A,40 .. 5'3'3,50 
311+.20 602,90 

·--

31:>,AO 
317.20 
800,00 

---- -·- -- . - -

-~ -- .. ~-.. ~--........------- --~.....,~-----~--~ 
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:-l--• .:: TT •• - • ~ ... _..Eli:; ~~ ,~<hb..,..,1 .. ,. .. ••'!"'•'fl"~''";'".",,~ I~• - - . . .. ' ' 

315.40 68, ~30 316.EO 601.00 317.20 5°9.50 317~ 598.50 316.60 597.70 • 315.40 557.30 314.20 . 597 .?.O _31;,.110 --5"'7.10 _311. 1,n .597.20 310.20 -597.30 ---~: - --·-
309.00 597.70 308.40 591'>.50 30A.41l 5°9,so 304.•40 599,50 304.40 598.50 
303.80 597.70 302.60 5<17 .30 301 .40 5"'7 ,;,o 300,00 597,10 298 0 60 597.20 
297.40 .597. 30 296.2f) 597.70 295.i:.o 5"8.SO 295.l;O 599.50 - - - -- ---- ----- -

ORIFICE AREA A~.4 W,TTEO PERIMETER 48.0 29.t/R••l.333 13.9620 
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fl\'al Johnson & Anderson. Inc. 
~ Consulting Engineers 

P O Bo:it ll. 66 2300 Dooe Highway Pontiac. M1ch1gan 48056 

,=,,,,.. C. ,. ,,,. 

Job Name: - -r C I- • .I . 

,_ -. JS1 

HYD.)c STRUCTURAL DATA 
'flz~ S .HT .;"\2 

7t. - '.J 

CJ'{- P' 
Code No QC. ?O · 9Z/S'1~ 

Date: 
7c !Feature: Water Course: Ll-1,e .C //JC -r;,,,,_} 

Remarks: 

Width of Piers: 

Water Elevation: 

= 27 
l) '---

C' --__..,.,,., r I 

Pier Shape: 

Length: 

Profile View 

2. "\ 
r,"-.,-

3,o ~I 
Le_, 

:!L//Y .,J /J1::/l11J 

No. of Piers: 

Width of Deck: 

FIELD SKETCH 

Area: 

Skew: 

Plan View 

.._ ~ ST.!.. _:; vP'2!0 ,l:!f! ,a I r_ 

"-I' " 

[; !:- •'!~~ ~/. •-------------J--------~'L/ ---,=::=======-..,·-/'---_-_-+Ti· =============11 ~~"As:k :~=-.--~-"~"'-1''~•,.,.;_---,.,,.--+-_-_--_1-,_------.--_~+ 7;:__ ______ .1, _______ _,_, _____ ----------

-· --~---- ---0~1 ·':, _/-~ ·-::.~------. 
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~. :~ - - . - _/-., .. J , ~,.,,...,r/ / 7c.,,;7£ 

Y- .:!- :./L V, 
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-~~1· 

--- - -.... 
_4:,...- " 

--~~"-(=~'.,~. -=')~ __ ,1 _ __,c;..-.----::..-,....C.. - ~, 
r,' 

;_,.. _ __,,_.,. __ . -
• I 4-·--'-- "f 

,· 
,.---

---------~----------' ---- - ,- ----' - ~---~---··-----------
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J~--:>, ohnson & Anderson, 

J 

HYD.)c 
s4),,.,,,-2-

Inc. STRUCTURAL DATA 
Consulting Engineers. 

P0Boxll66 2300 Dooe Highway Pontiac, Michigan 48056 6-,., -.. - - - 7 Code No. - - ~-
Job Name: /1. 

/. 

. -_,·. - ::; ,,... _I /:,,,..~.::J . -~- - C"' ;- l}r--,:, ': .J :- "• -- /~ :_"; /-2 /:· ,,_,.,.,. / By: - ·-
Date: q -.. ?fl.-,, I Feature: .. ~ 7 ~ \{ater Course: 

Remarks: 

Width of Piers: Pier Shape: No. of P1 ers: j Area: 

Water E1 evati on: Length: H ,Ii dth of Deck: J' Skew: 
I, I FIELD SKETCH I 

Profile View / ,-. ~ Plan View ,\jp 
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I 
JOB NAMF: C/7)/ - .- r'J?A -SE,l;,. :&; ~ If"\ • ~,n I ---- ~-/ --.1 , I ;c:::; I e,,,...... vvu ,~u. -.......,=; o-,.:- / 

WATERCOURSE: 7'-/4,,e 7::. //J,,:,n7c;:J,v --::Vz:-A / A.I CULVERT LO CAT IO N : ~ ..L;,e ,c:: / £ c..-;;::::, K' 04 z::, 

CULVERT 
, 

,~,._,,,,;..; .. ,/ d,4;)- BY !DATE I ,..,,,--:; £-..::. • ,:;, ~ 7 . ":' -DE SCR I PTI ON: ~#a. :3°o< ~ .... .,&"" • - • .t5,C/,•.p- ~ .. _..,._,_ __ 

W.4tc.. ~. ~;'A./~ .:U.4".::;'. t. 5 ?,V E,,,-:/~/2'_,. ~-2:::".E fi('£ ?A,e,/?L.~.£~ ,t C. -- 0.tJ;;;,0 II f1 EL. ?c:4, S-
-?>) //7 ,I 

.;;,..,!t 7".;/ L;j~;.;)/, -- 5 /;::; e / rEe? 
, 

~ 
0// ;,,,,/_: ~ ,ir-~AP.:V,1.'t,;, 2✓ ,::, , -,..../E'\, L_ WEIR DESC RI PTION:4'5,P...,,:A'L7' ?}:; v.=-m-L:' /..17" w,, 7' ,'-/ 

.:i"..e4-YEC .:J" / fa.;;._ 7:> E .{;' s c3,l?EAD7 ,./ -- Z?' EL.~7,a, 

Fi £3/l,~ 
.A = ,7 c,7, ~ .5 .,L S:o-/& -

O= So= 0 

WP= 4-o ./i- Ke= • 6"5" L= 
_s-;-- / 

2 9. I = / .,3.,;26 
R4/3 n = , O;;)) Sta. ;2.6J'S-S- / Sta . ..2CP5CO 

CALCULATIONS AND COMMENTS: Cora ' 

~~~~= 
,, , ~7Y,.. ""7 - - -- h~ c:2.1/4 --k(!Y')-,J -:br,cl/e-, ! o<-::t,4- (, 0/3)::.r / S-: S-(, o,;t..) 

~or,na-l 
'?/ --

.l:z.. - ,;:). I -L ,09s-4?? L. - '?"2' -

- • 05J... 7 Cor~ =- 3,o 5" ~r ,;/: Z.//-e. -

xK.oR' .. 

XK.oR = /+ <.: -I-
;;:,_ 9, / '?/ 2 (__ 

7-1/3 
, . ,2... ' 

- /r. S-~+- l3,;:i8(o~)) (5'5) 

- ~.<JS 

,------- --..-•~ ........ ·---·--··-----···· 



~ .... - - ' . "' ~. .v ~~ 'T •.., '-' ..... ,_ -- . - ,, .l.. 'J L • 'u lu.:::.uU u • 7 0 7 _.,_ 
____ .) ------ - - -

~) 
BT B.oo o.oo 604,50 o.oo 100.co 605,30 o.oo 102.00 607,90 

-- --- - - ----- ---- - ------- - ----- --- -- - ·----

BT 
BT 

124,o·o-
605.50 

- --- ---
F07,90 602,60 

Q. no i.oo.oo 
1::i6,00 
606.50 

E,05,30 
a.co 

0,00 

---- -- - - -- --- -----
GR 604,50 a.no ~n5.30 100.00 607,90 102.00 598,60 102.00 
GR 59B,oo 110,00 ,97.~o 11s,oo 597,7n 120.00 597,10 12i..oo 

_GR ___ 605.30 ___ 1??,oo_ ~os.20 200.00 605,so 300.00 606,5_Q_ __ 4_oo.oo 
***,.*****""*****•""*,_LISTI~G ·oF TOP-AN• BOTTn_M_SECT 10~.s OF oRIFICE*** .. ******"***,.***,. 

o.oo 

598,5_0_ 

607,90 

-- - - . - -------------- -- ---------

102.00 007,90 102.00 591\,60 105.oo 5°8,50 11_0,q_o __ 5_S>_~_.oo 115,0_0_~~?,-60 
120.00 597,70 124,00 597.70 124.00 607,90 

************•• LISTING OF COORDINATES OF ORIFICE*••• ...... •************* 
---- ---- --------

102.00 602,60 124,00 
_110.on 59e.oo _1os.oo 

60~.60 124,0C 5°7,70 
59fl,50 102.oc 5'?8_._6o __ 

---------- -------- ------- -------------~----
ORIFICE ?.REA 72,2 WETTED PERIMETER 

-- . -- ~----- - ---- - - - -·- ---- -------- - - -

.,,. ..... ,.-, ... ----------- , ____ _,. ·- ~ - - - --

120.00 597.70 
102.00 602.60 -------- -

115,00 597,60 

13.2804 

602,60 

30!'!.00 

10~.on 
124.00 
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./. Johnson & Anderson, Inc. HY.JC STRUCTURAL DATA 

I 
, -

I ~ Consulting Engrneers 

P. 0 Box 11 66 2300 Dme Highway Pontiac, M1ch1gan 48056 

/1:,..:_.• --=--"'---- ,. c: T:: 

Feature: C Od' .:-c,t, (' U' ,,1,.:-«/ .,_JA.--

?.'-'o -_, LC)~ 

C Oo C:.llLv 

Width of Piers: Pier Shape: No. of Piers: 

Water Elevation: Si'b 0 
Length: Width of Deck: 

FIELD SKETCH 

u/ ~) F it &'-· 
1, o1 · ti. ,Z::J 

Profile View 

By: i) ;,..J c-r-r 
\1ater Course: 

JC:t...0 

Area: 

Skew: 

--P1an View--

.·- ,, ,-: ;. ,~'.! - . -· 
r----~----------

d,/1 
___ 

1 
_,, -~· - ~ __ -_-·_ _ "-_ _ _ __CA_ "'_F_·i,_:._c_. ,_:.P,_.· ____ _ ·-----_- ______ --_ ---------~ .. .. --t - - .r -- - • __ - -----;--;cl-----------'---------''-.1 ~ -'3-,<..;; ;,,1:: =- -~ --

_,....,, : --· ../ ~--- -----=--·-/2,o ------ -.···· 
/ ·i·-
1;,0 ' 

------- ------- ---
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........ J 8 ----.............. --:--,,------r----
--;-.-T ~--- -- -~..._...., "-r-'" • ......, •- ...,_.,., ..,,...., _ _. .. -••' • 
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:"-""e -, "'\i Johnson & Anderson, Inc. 
HYDfa) STRUCTURAL DATA 

·..__ Consulting Engineers 

P.O Bo,!166 2300 01x1e Highway 

Job Name: 

Date: 

Remarks: 

Width of Piers: 

Hater Elevation: 

:::,- .... 
,-.;/,' N 

N 

I _____ _'(_ -

Pontiac, Michigan 48056 

j Feature: 

Pier Shape: 

Length: 

No. of Piers: 

,Jidth of Deck: 

FIELD SKETCH 

I 
' . ,!- I __,__ __ . 

o .. ·,;:; ~
' ---- ----------

-.-, ,_. ....... __ ,.. ___ ..... ~ ....... _,- .. --~·--·-----

Code No. 
.,,- . -_,,~··-=-:,--_7 

:::_ 16/ 

Water Course: 

Area: 

Skew: 

Plan View 

--------------- ---. 

? LoAO,:__ __ _ 

. -', 
' 

--------- __ .... _ -- ----
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----- ______..~--"" i...-~ .... __ .,._ ____ ... ~~- ... , ' __ ._._..., ____ ~ .. - ~ ... ______ .. ~---- ... ... - ..... - ..... ~- -~ .. -· • ................... ~--... --... --. ' - , .... c• 
JOB NAME: 6r/ o,,c:; ,,C:,e.45.t::,tZ. Fl'5 JOB No. Js-67~ la~ I I v0~ 
WATERCOURSE: -//4J:?,e;N'~7oN 

. 
?~D 2)..e4 /N CULVERT LOCATION: #'7JC::.,4 

CULVERT D.E SCR I PTION: $vt..71-1L11".e .4 Rt::--1/ BY?,4.!5 !DATE Z-.8-771 
Co,vc, l/_c,4D?i/4~ ,, f'.../0 t-J1t.J~w4L..L C EL.~-8 

~ioi~-)/ . 

~I~:;: WEIR DESCRIPTION: 61"rt1rt11Nous "?4 v cm G ,<.17"" 

e('/ 1 uBJ-i;;,1'/ EL_-S'f?,~ 
EL!S"°f9,<&, / ,r::;.,,, l't;--- ... A • c,r.:,, !.. Sri- D= c;.;. c:::> r . So= 0 

WP• ~"?- 7 /t; Ke= . .5 
L= ,g~ ,I 

29.1 _ t.0, 3 . 0302 Sta. £<:&48 7 I Sta. :!!844-'7 R4/3- n = 

CALCULATIONS AND COMMENTS: 

XKolf:. 

XJ:o,e= I+ le ~ r:21. I?/ ~'- /. .s-r- tb. ~(,oscFz}2
(&5) 

lf!tl-/3 -
/.87 -

. 

CaF~-' +trni dee.. z -170,..,.-,4-/ ,i,,. ,J1e 

h= ,;:;i.g 

-1 ,:l.£, 
,0/2 -z:= ,:9..4 -

co,:q= ;;;_, Cf? 



.. . .. . .. ,_ " . ' . - , ............. --- -~ ,., ·--· ~ 
Xl cdt'' l)0 -------- 1,; 412.00 4;,:8.00 

70-
70.00 10.00 1.000 -

'3 r 14.0Q 0,00 611.20 o.oo 100.00 610.30 o.oo 200.00 609 0 40 o.oo 
-- ---- ~---- -· -~- . ------ -----~ ~- ----- -- -- ---- -

BT 
ll T 

- '3T 
BT 

~or..oo t'.O~.ao o.oo 400.no 609.oo o.oo 405.oo 
f09.oo n.ao 412.00 ~G9.oo 600.40 415.00 609.oo 

1",\H· .uo>--U ?5·, I) O-- C.ll'l-, 00- ---- 6(<1J, 60---- ·428 0 0 (1 -----609 • I) 0--599 • 60--
f G (', 00 fG8,gD 0,00 

·------------

609.00 o.oo 410.00 
605.70 420,00 609.00 
50r>-.oo-- 6os.so-----n.-oo-·-

GR· -- ·t<-1-J·.--? fl,O Or---<cfi 1it,3"(1-- '1:C"(t-;(10>-----<609-; 4·!r--·2DD. OO-- 6080 80-- 30 O-, 00-- 6 09, 00---·400, 0 o---
GR fO~.oo 40~.oo c.~q.oo 410.00 609,no 412.00 600.40 412.00 600,00 41~.oo 
Gn 599,~o 428,00 5oq_60 425.oo 599,80 428,00 609,00 42e.oo 608,B0 500.00 
GR - 6 OF·, 5O--t'.-01J .-o 01------------------------------------------------

41?, • o &uo.4o 415,oo 60~.70 428,r>O Gns,4o 4?5,oo 604.60 42e.oo 599,&0 

412 , 0 0 - b 0~ o----'t"i 2-;-0 B 6 0 ~'+ 0 4 15 ,-0-0-b (' 0.-0-0-4 :>-O.·0iJ-5 9 9-. 6i)--'+ 2-5. 0 0-- 5 9 9 , 6 o---------------
428,00 599,80 42Ll.00 609,QO 

••~*•**••••••• LTST!~G OF CGORDI~"AlES GF ORIFICE***•***************** 

412,00 Gao,4o 415.oo 605,70 420.00 608,40 42~.oo 604,Go 428,oo 599,80 
428-;-0n--::;5o-,a11-<r2-s.il-c-5"<l0 -.f,-0--4 20-.f'il>--""'5c"'"9·.6-0--·41-s·. o rr---600. o 0-41-2-. oo-6 o o .-'+o------~--------
412, o o 600,'+0 

---OF<-IF-1-£-E--f\,.f+;i+E'-'A>----CE.7 ·.,[TTffi-+'ERH•H-E-·'"<R--~3,..9'"',--'7 2-9.l-/R-**·1-.3-3~3~---il0.-30-0--f----------------



i CITY OF FRASER 
I HAMQTNGTON ORA/N 
l UTICA ROMl l RI1UM]NOUS 
I --24 FT 8REAiH.H i ~lJMRER OF POINTS= 
__ STATION __ •. EI.EI/Al!QN ..•. __ 

l o.o 62s.oo 
! a.a 611.20 
J 100.00 AI0,30 
l 200.00 609,40 

300,00 F,OR,80 
,----- 400,00 60,9,00. ·-·-·--·---

428,00 609,00 

' --
',00,00 60R,t!O 
',00,00 h2:,,00 

WIOTH OF ROADWAY= 
ROAO SlJRFACE:PAI/ED 

24.00 

----------- -- . - -~-- ---

--------------- - . ·----- ... . ... 

j 

l--· _ELEI/ATl(lN. FLOW _______ CAV __ TDP_WIDTH ___ AREA ___ _ 
Ff FT Cr~ FEET SFT 

oOA,80 U.O 0,0 0, 0,0 
______ . _______ 60R,9U ... ___ J,t!_l _____ 2,895 _ 217, _____ S,17 __ _ 

609,00 21,S2 2,922 233 0 20,44 
609,10 ',9,40 2.956 250, 44,64 
1)09,20 l IJ,39 _____ 2,.97_9 ___ 267, _____ 7C},5H 
hilY,30 ld0,36 2,9<J4 283, '-r/, 7c, 
609,411 2ol,29 3,004 JOO. 1~7.0c, 

------·· 

• v 



--~·-------"'"-" ...... , .. ....__ ----- ...-................ ____ ..... , .... _' -- - ~- - ---· -
,I!' 

JOB NAME: /'/7""Y c,C ;z:::--.EASE? JOB NO. 1~7o lo4- I ; I/~ 
WATERCOURSE: / ( //Z Z / #' 6J 70 N --z::;;e.. 1 WEIR LOCATION: t/7/C.. A-. ',l? 0 ,4 z::;, 

' 
WEIR DESCRIPTION: '24 I .3 -C c,Ll D /,-, z.., ;-:-✓ /,'7 /,"j_• .v-::=o. !BY-z21.B 10ATE.2/~a- 7 

I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

HW TW He Q=/ 2gH~ AVG. HW a • MIN. ~ (3-12) w 

QT c l-i-Ke+29n
2

L 
L (6X7) C CLH 312 c;. I cf (I IX 14) ( 5 + 15 l 

ELEV. ELEV. (2-3} RD.EL (2-7) ,. RD.EL H 2-12 
R 473 

7Zo t;O::,.lo w7.85 /.'ZZ 608.8, 5"J.,;l 'c;d.8 Sbo • .;: 

);).O 6d/.2 6-?~ lB 1,3;;,,_ ~84.0 ,11/.::,"":f[ C,a&-S h78 

VO ~3 r:;o /, fJ,!; /.4:2. c::~. -3 -~- {go,4 {,c,8,g 7.,%, 7 
?;20 C::01,zz ~07,& /,?4 .5"B g, <:J 1 f;)C,,8, ~.s 7/£,8 

,..::...a '<'d'/,2Ci ~P7,bS II-¼ 6"73, 3 't/o, 2' ~,;;J. i', 73>.5 
J;?o C<>2, .2r t{c?,i!, /.3~ 59/.~ 133,!: ~af.6 7.J:1, 7 

CALCULATIONS AND COMMENTS . 

--



~ohnson & Anderson. Inc. ~ ~ Consulting Engineers 

p O Box 1166 2300 Dooe Highway Pontt.ac, Michigan 48056 

Job Name: , , , , - • , , - ... . - ...,., 

~.:.,,:- ) [,:;4-
HYDR\_"'9!C STRUCTURAL DATA 

L A< ,c , /J: - .) . -' By: 

Date: I Feature: Hater Course: 

Remarks: 

Width of Piers: Pier Shape: No. of Piers: Area: 

Water Elevation: Length: Width of Deck: Skew: 

FIELD SKETCH 

Plan View 
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J~~ohnson & Anderson, Inc. 
Consu1tu1~ Engineers 

P O Box 1166 2300 D1x1e Hrghway Po11t1ac. Michigan 48056 

Fr,,._ !>l"Y 

· ,c'.-- I c; 1-
HY DR~ C STRUCTURAL DATA 

.. ... -- • _,_ ... _ -----..... • _r....lt.-"- -

Code Nn nv. 

Job Name: -- ;:- - - p,;,<;:?1/'JS. Tc'.·- ~ ,1;_·~.,.:' ,-.__1 By: l· ,,..1; 77" -
Date: (), ::.. - - , I Feature: r ,. -1 ~~ ,:.• ';:=:- /J (( Is' Water Course: ..-•/1 ;,--:p;_r; -;,T~ /_. : .r:;:.' ~ - - . - IV - : . 

Remarks: .a ,- -:.. l ~ ,1 12 I '1 -, 'TO J.. (_ ~ , ' - L " :JS F ,· J - '- T, ~-

- .. 
I_,.. l I / --. ,'J :;. ;,•r --;../ • /' I ,-r.:- ..u;'i,!.../ ~,.c-;- _r/,:7 Y ~{~1/ G,""?--

Width of Piers: Pier Shape: No. of Piers: Area: 

Water Elevation: Length: I Width of Deck: :! 8 -0 Skew: ~:;, C, 

5":'4,4 ~~ J - -
FIELD SKETCH 

Profile View e-,S I ' Plan .., View 

½J--=--J-~ 
I 

____J_ -. ---- - L.~~~-~~ -- -- -- ------- - -----i'- ~b~ l - ,. ,;..-- -rf(:~ A . 
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JOB NAME: L1TY oF F,eAS£R .PIS JOB No. ls7,;;;,oj c.;:z.l 1 !As~ 
WATERCOURSE: J./,4,:.. -,::_ 1 Ai '1 7o tJ VL:A-1 /J CULVERT LOCAT!ON:/¢-....W/<:::L: i?'a.D 

' 
BY 74.3 !DATE /-.27-771 CULVERT DESCRIPTION: #Jt,1L"J7-7L.41c 4.ec.4 

/V/7'°,¥ -S/t:-1 OA/ 'E:0'77om -?r..4-;,c', c,,/S EL. 609, 4 
~M.e/,'-;.J, c:: //c. -= 6'o9,o;;'. 

WEIR DESCRIPTION: J=Avt= mEAI r Z, 2 I g rcu.f.i 4 ,/ 
EL.~o/, J7 

EL&°e/, o/ 
A= /t:£?..s-/ l, I /-c D: So: ~ 

WP= 40,~.fi:: Ke= , s-
L " 42-

29.1 = /,a, 5" 
R4/3 n = ,0::5 Sta. 3/1'7''7 I ls,a. 3/1~ 7 

CALCULATIONS AND COMMENTS: I. 

~ = fa&,° ,:-/,o3~{3,)(,03f J'{, 
4~,5 

-J.? =. o3 

1-r-~ -+ c:2C/. I --n z. (_ 
. 

XKo,e .. :=-. . ;E 4/:3> 

- /-I . .s -I /~. 5 ( t?3) ,z_( r;zz) 
)(/:o.e.. : /, '70 

coFq h-=-, < 
J:;__ :.5:.:: .~z 3 3.0~ 

. 
CoF9=-

'- - ,ZZ. 



-., .... ------·· - , ... _____ , __ ,. ___ , ___ ., .... ~ ........... . 

~ohnson & .4nderson, Inc. 
Consulting Engmeers 

P O Box 1166 2300 Dn::,e H!ghway Pontiac M1ch,gan 48056 

Fvct. <..Pr 

Job Name: ,, i • ' ' -- • 

jaS, # /{;-8 
HYDR~C STRUCTURAL 

Date: C:- ZO- 7(, !Feature: t-1ULi!-?J..A1£ ARC'-H 

Re'TI~rks: 
/ ;,..: 

' ,:'_ - F--'f / I I: f: {J 

/i:rtv ✓ 1~1 1 ·.1:,.../ < .-,.,.,,-.--,;..:. 

Width of Piers: 

Hater 1="1n11:::i.+;,...n, 
L..i,;:;YUl..lUllo/ 2 n 

In O . 

-- j__/,c; -·. .- ' _,. 

Pier Shape: 

Length; 

Profile View 

. -
'vi 
I 

' 
J 

VI 
t-
\ 

. 
(JO 

0<'1 -

"" ~ 

' 
' 

/0 
~ 

I ' -·-·-
"· ' r.: ........ ...__. I 

No. of Piers: 

Width of Deck: 

FIELD SKETCH 

l1 
fJ 
"To 

j\1" 

\ 

.. """ -·--·.. - .... - -· ... -~--- - ----~-~-- ___ ..... __ 

DATA 

By: 

Water Course: f!/Jlf~ /JJ,:!,T._-r:,;,J 

J ' r ,> 

Area: 

Skew: 

P1aA VJ.ew. 

# 
/(, f3 



I 

I 

rl\V9Johnson & Anderson, Inc. ~ "7. Con~ult1ng Engineers 

P.O. Box 11 66 2300 Onoe Hrghway Pontiac, M1ch1gan 48056 

Job Name: 

Date: j Feature: 

Remarks: 

Width of Piers: Pier Shape: 

Hater Elevation: Length: 

J_ ____ _ / 
------------- ---- ,-_____ _ 

Mo. of Piers: 

Width of Deck: 

FIELD SKETCH 

/ 

, , 

;\-- ,I" 

-} ___ ~~ ------ -/_/ ')~? --. -. 

-~ ?~ .... 

C , 
; / 

(--------· ,+'~-----------------~---',~-r'.'_/ -- ________ ) __ _ 

I - ---= ------- "'-'---~----------~ 
l--·-·- ----------- S=> I ------------ I I >j 

_.,. _______ .,. __ _ 

... --..ll-.. ... ~ lJ ... ...W....... 

Code No. 

By: 

Area: 

Skew: 

Plan View 

-+ I'-: -.{ 
- I 

---
, 

. . 
---------

J 
B-1 J--- ~--- 1:.----

. 
---~ ---- y _____ -· 



_,_ 
~ - w ...... , ... ' --·-~-- ----- . ...,..._, - -- -- ..... '"" ---- - ·----- -- -

l(l 311'::,t • 19 210.00 240.DO 3-l~•c• 318.00 318.UO D.7U7 c• ----- - ------- - -·•---- ------------. ---- ·-
cl T 17.00 o.oo 609,70 o.oo 1uo.oo 609.40 o,uo l'J9,'JO 610,70 0,00 

-- - - - - - ' ---------- - --~------

------ ·-- - ----- --- - -~- -- - -- - ----- - -------- --- - - ---~ 
'l T 200.00 ;;11.so o.oo 2,0.00 611,50 602,70 215,00 6ll ,5.0 606,40 220,00 
BT 611,50 607,70 ;:>::>5,00 6]1,50 609,00 230,00 611,50 608,50 235,oo 611,50 
ElT 607,70 ?40.00 611,:>0 603.90 253.00 611,50 -- - 0,00 253.10 610,50 0. 00 · 
aT 300 0 00 610.30 0, 0 0 4(10.00 609.90 o.oo 500.00 610,10 o.oo 600.00 
BT 610,40 o.oo 

- ---· -- - - --- - --- -- - - -------- ----·--- --

-- -- -- ··• . -- -- ---- - - -- - -- - - --- -- -

GR 609.70 o.oo r-,Q 9. 4 0 100.00 610.70 199.90 611,50 200.00 611,50 210.00 
GR f02.70 ::>10.00 602.10 215.00 601.90 220.00 601,90 225,00 602,30 230.00 
GR - 602. 70-- 235.oo- -- ;;03·.90 - 240.00-- -611,50 240.00--- 611,50-- 253,oo-·-- 610,50-- 253 • 1 o-----
GR 610.30 300.00 E,09,90 400.00 610.10 500,00 610,i.o 600,00 
*******************LISTING OF TOP AND BOTTOM SECTlotJS OF ORIFICE******************* - - ---- __ ...__,... ________ ----- -------- ------

607.70 225.00 609,00 230.00 608,50 210.00 
235,00 

60?.70 ~15.00 606.40 220.00 
E,01.10--240.oo-603.90----- -------------------------------

------- ----- ---- ---------- -------- ------

210.00 611.50 210.00 60?,70 215,00 
260,00 602.30 - 235,oJ i:,02. 10-- 240,00-

************** LISTING OF cOO~DINATES OF 

602,10 220,00 601.90 225,00 601,90 
60 3, 90- 24 0 • O O 611, 50 ----- ---- · -------
OR IF I CE********************* 

-----------

--- -·- --· ----- - - - -- --- - -- - ------- --- -

210.00 602.70 215.00 60E.40 22 0. O 0 607.70 225.00 609,00 230.00 608.50 
235.00 607.70 240.00 603.90 240.00 603.90 235.oO 602.70 230,00 602,60 
22:,. 00 601 .9o·-- 220,00 601.90 215.00 602,10 210.00 602.10· 210.00 602.70 - ------

- . - - . -- ---- -- - - - ---- ·-- - ------- ---·------

ORlF ICE. APE.A 100.3 WETTED PERIMETER 46.5 29.1/R••l.333 10,4666 

-~~--- ------- ------- --- ------·-- - -------· ~----- ------
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--....- ..,__--....,,4,....._d....i: - ~ • .:111 • ..I. .... ..o ... ;._ .Joi, .t-:!,_, ...i....... ..........J...1_~ 

I 

1 Wt~ TE R COURSE: -a, 'A/?. ~✓~~ roJ -Z:,,b<i/A.) ·- C-U t'V E RT"° lOCA T ION: C.4_,,n~;,;!::::lG,;t!f.[,i.''{c?.;5°",,,--=c.'c- . -

CULVERT DESCRIPTION: ~c.,,,,,,, Cr.n?l"-"'/7,,t/" BYT,:4>,;3 DATE /2 .s-;, 77 

~~?./a.Mt.~ t::7~ v?.s7 ,e~,,4, £,vl> ,na✓c=-c.p~ EC.t.. c ~~o~,J ,.------.. EL. &/o, / 
(?'71/ ~"1/ (?7,;1-'7 c;/, 

,C,e:o~ F1(c... --U,-; ~µ~~.&"An-;.i , No ~- . ·""~ · _ · . · _ . -~:~ .. a,~ ...,e:,---:)_ 
.WE1R_DESCRIP_TIO_N:·_;:?o __ r~.R.'£4Dr,</,·-c:.,~~-i-,4; -·.--. ---~-- ..... , .. - --~• -

- - -- - - - - . - -

~ t·>·· :;;_:~i~;J:_J(~f~,:~~--~~114~~1~~¢-_ . ~ Gw, ;r - - /· - ,,-,v ,?,;-e.. •~ ,;· 

WP= /o-<,¢<:1.. /~"77/ Ke= ,~ ,~ ~------~ L.= c)oc, = Go=,4 · ·. 

~ = 4,(,.,, • I ; i:i;;:, . ~ -n ~ - . ' 0~ 7 :·a:2¢ Stci:3 ~~ -, '?-.. ~ . ". ·;:>,-, : ·-· - ' l si ~:-3 34/ '9.->c;: ;~:~: . ' . 
.; 

CALCULATIONS-· ANo·:::COMME~JTS:--" .- - .,. . ..->,. :--,.•;::, '-,.-... '-'·,--:-:. --.. a:/:.;-·-.- .. -.-: ~5}". 

. .-- ~- . . ' . . . . . ..: ", , -:;''; . -·:i.: __ :;::: '._. , .. : : . r ,;i- -~ = ·'j:45': tv~.,>:':1 
I - ·:. -. • ::': 4 -== _L (£<--.&I;,::)-'·- -:c: ':,:--·_:.:;:•,_~- --c~-=-:: .-::.c.f-...::__.;,-.;-:•,',;. l.~ .. ~.(';,~·_T'"o I._ .1/'":·':'~1;,~·-;-

I ___ ---'-'-'----•,.::...::_:, ··•· ·• ::•:_-:- ••• itl•&~>J-<"";( ~·1t'<::·,iKi:;_~;f ~rr i,;.; w-;~tf I 
6,B I .s-r-, ·- .... - .· ':."'-f-~.,-

::i. . I=<_ 
--- 0 ~ #, - - _._ .::. • • ,,... .:: , 08 
<.., ~- ~ -.. e. ,;;;, ;, 

;..,..1,_) ,% . = /, ~f 
/::; :i_,98 

s = ,e I -. :2. s·(;;.952: ?, 4~ _;(~- "_ . C· _. ;.:'.,,:;:i;;.:; _ __ _,. ___ -:;.-_--,,.-.,. -.--- ': 

,;S 

/' ..., -;:, 
- > ~-

' .:..: -
·:1-

. -

- ·1::. 

;-,-.. t'l:-..: 

-CC: __ .., 

~--=- -. -, -_~::~:-~i:--:. 
-:...:~ . ....: 

-·-----------·-----------·----..,----



cc• c~ dt 

JOB NAME: G/T F/s 

\ CULVERT DESCRIPTION: ~o"/ <m? tvml 

i WE i R DES CR i PT i ON: Zo l_o £.t:':4Z>71'/ - :3£7'w£6v 

t-'ScS, 

WP= 
29.1 _ 
R4/3-

. -:;,:._~CULATIONS 

= 

D= t',3 

Ke= IS' 

n = . oe? 

AND COMMENTS: 

/-1- I:;. -1- ,z~. I -;7 z .,e 
C ~/~ 

/+. s -r 4t;:,,, l(,b;z 7)r..(Zoo) 

- &, zz. 

JOB NO. ~7& ,t:;,¢. / 17-:5 

BY 7.2/.iS 
EL.----

I St a. :El, 34 l°J ! 



JOB NAME: C1ry o,:; MA-5,&K. F1-s JOB NO. I 5i;;.~ I 041 I l/73 / 
I 

WATERCOURSE: ,t/,4:e_;l?. IN a 10,'-.f Z),l?.4 / A.I WEIR LOCATION: - -;.:;;,;,;,_ 5 ;;c / ;;;:, - ""-~ V~z I •/£ '-" , ,. .. . .., -
' 

hb.--"'7£S . WEIR D ESC RI PT ION: 6[,EA-S!a,y ,I~ --? - !BY -,;Je IDATE_:?-/,::;-77 ,,..-, z:5,!.:7" :;..I_ r-;6-, / /,, . 

I ') ~ ~ I C ,. .., 
" ~ ·~ . ·~ . ~ • A "' ·~ ' '- .., ., ;J " I 0 ~ IV I I I ,: I .;, , .. I .J 10 . 

HW TW He 0 =~ 2gHc AVG. HW Q ' MIN. D (3-12) 
., 

QT c I +Ket ~?n
2

L l ( 6X7) C CL~}/2 - Cs IC f (IIX 14) \ 5 + 15) 
ELEV E!.EV. (2-3) ;;,oJ:L (".-7) RD.EL H 2-12 

1/o \ '..t:,4J= i'07> 
J;lJ (,//..:3,;i 608.o; 3,~7 4d,~'i /i,J.~P ' . p ,?13.~7 

: C,//;;.t z,;.:;i... 4(/.. ?-5' , 1:5',s:07 /'f 1, .J';;;,. 

6/12.S l3,;g 43.1? ' JJ¢,~ /&:5,S-3 

&,//. ~;;. 3,/S' 43. 77 1/37,0J- /ff,:,. gt:;; 

~//, 11 3.I~ 43, G"~ /,Q-1, J~ 
" 17.3,-<d~ 

~II. Ii?, 3,// 43, S:- Ve2,7. ~~ 1Jq 7<o 

I . --·-
S"o Ye.L- ,< 

.;:?4.S" _;:>,S-..:;: ,3'J, I~ l'9a,, l'f ,;;3c,3. .. r;;1.4c, ,:,08."I: .... 

{;/!,$/ 3"/. 6>i I ' ~.s?.s-.t-:;.~? k;:?/?, gr;, 
---

GIi.¢; I:,?. 5'.s 3'7',38 ~oS:-.,tJ ~4, &G! 
I - ----

___ I ---- - ----- - ------ ------ . 

I 
I 

CALCULATIONS At,O co•~MENTS -··--; 

w~-=-- B.81 / ~ 4?.;:,..J(;ic· ) - cJt/.~G/!k \I 8. ,;i. o/,. -

-- . - --
-,.,....--~ ' •• I f'' VitCf..J( CfC.-_/fP: fF! ¢iJ,9i-5- J ~ .W :iij •· ~ .,,......,,.,...... ___ ,..,........,..,.._--- .......,........,,,.----..........,, 

--~ ---- --- • ---



I~ --. ····-, 

-
I JOB NAME: C;ry o;:= r.eA $E,.e ,,C;s JOB No. jci;;;;.7,:::;, I 041 / 117;3 
, WATERCOURSE: 44?.l:.1A1<ft-rotJ _ u~ 1~J WEIR LOCATION: (? 4 m ,e?:: /z::t.§£ 7;),e/V,e 

WEIR DESCRIPTION: 6tAs.S y ..4R&4 ~ ?""W.E"e A./ ,½;,~5 jBY 7,46 jDA1 E.2-/,:;;.- 77 
I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

HW ,w He O=~ 2gHc :~VG. HW Q ' MIN. D (~) w 

OT l C £ L {EX j') C -, H 3/2 - Cs/ Cf {II X 14) (5+15) 

I ELEV. ELEV (2-3)' l+Ke+23n L. R,J.EL (2-7) ~~ w RD.EL H 2-12 
R 473 

./cJO YI: 
:.:;,gs; C.fl. 0 Cord /1,;2, I"/ 3&,4--1 -:/.J8,, I ~g.t, 'E:i 
! 

Sa: VE.4 l? 
'."?ae- ~//, 1 C:,.10.3 /.C::, 3/, 1'7 3.5'6,s· 7 ',? 8 l. s:-"<:. --

{,//.8i ~o. ~ /,~1 3/,J sQb .. i3B$. 7;;:i_ 

·---
I ----

·--- ---- ---- -- -- I I --- --- --
-- ----· ---- . ·-

' 
Ct.LCULA".'IC:NS AND COMMENTS 

/ o:;;>(? ) / ,.,/, \ I -;-, 

q - .B,, 81 ✓ ~~~~ :-_ _'.'-/ ;;: ~.:7, ~~ 
V ,¾ C. - o,~p,J.... 

-
-- ·- -- --- ·- ------~- -- --- ·- - - . - -- - ---- ------ -~· . - -· .... -



' ! 

CITY OF FRASER 
HARRINGTON DRAIN 
CAMBRIDGE ROAD 
GRAVEL- - --- -

A20FT. BREADTH 
~UMBER OF POINTS= 20 

-STATION- ELEVATION 
o.o 625.00 
O.O 610.80 

-- -· 16,00. 610.80 -
16.00 625.00 
-61.00 625.00 

----61 .• 00--610.50 - . 
76.00 610,30 
76,00 625.00 

1 1 9. 0 0 --- 62 5 • 0 0 
119.00 610,10 
135.00 610.20 

---·- 135.00- 625.00 
180.00 625.00 
100.00 610.30 

-·--·----- . ----

----- --- --·- --- - ·r. 

- --- --·--- -------

209.00 610.40 .. . - ·------------------
209.00 625,00 
253.00 625.00 

---253. 00 ... 610. 70. ____ -- - _ 
267.00 610.70 
267.00 625.00 

_ WIDTH OF ROADWAY= . 20,00. 
ROAD SURFACE:GRAVEL 

ELEVATION FLOW CAV TOP WIDTH AREA 
. FEET CFS. -·-··· .. . .. FEET _____ SFT 

610.10 
610.12 
610.14 -·. 
610,16 
610.18 

o.o o.o o. o.o 
0.01 2,504 3, o.o3 
0 • 0 5 .. 2. 5 0 8 _______ . 6. ____ .. O • 13 
0.14 2.511 10, 0.28 
0.29 2.515 13. o.50 
0.50 -----2.520 --------16.----- -. O. 79 __ _ 
o.78 2.528 16, 1,10 

.1 .12 2.535 16. 1.42 
1.49 2.543 _ 16, 1. 73 
1.91 2,551 16. 2.05 
2,37 2.559 16. 2.37 
2.92 __ 2.5so ___ 110. ___ 2. 11 ---··· 
3.44 2.543 118. 3.24 
4,27 2.542 125, 3.94 
5,07 2.542 ---132.--. 4.69 .. 
6,25 2.543 139. 5.69 
7,41 2.548 142. 6,69 

' -
' 

--- 610.20 
610.22 
610.24 
610.26 
610.28 
610.30 
610.32 
610.34 
610.36 
610.38 
610.40 
610,42 
610.44 
610.46 
610.48 
610.50 
610.52 
610.54 
610.55 .... 
610.57 
610.59 
610.61 
610.63 
610,65 
610.67 
610.69 
1',)0.71 

8.94 2.554 --··----143. _ 7.80 .. 
10.42 2,560 145 0 8.88 
12.23 2.566 146. 10,03 
14,01 2.572 ______ 148. 11.19 
16.07 2,580 148, 12.38 
18,20 2.587 148. 13.57 
20.45 __ 2.595 ___ 148.---14.75 .. _________ . ____ .. __ 
22.81 2.602 14A. 15.9~ 
25.27 2,609 148, 17,13 
27.83 2,616 148. 18.31 
30,50 2.622 148. 19,50 
33,26 2.629 148. 20,69 

... 36.12 - - 2.636 .. 148. - 21.87 
39.07 2,643 148. 23.06 
4~.16 2,623 206, 24,43 



1-----1 . 

l 

i 
I 

j --

1 
' I 

610.75 
----.1t>-1>o-610.77 
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HARRINGTON DRAIN 
CITY OF FRASER FIS 
PROJECT MANAGER - WILLIAM ROSSOW 

SECNO 
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25935 

25955 

26198 
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26355 

26455 
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, 27278 

DESCRIPTION 

VALLEY SECTION A - THIS SECTION rs THE FINAL SECTION 0~ T~E 
HARRINGTON DRAIN, CLINTON TOWNSHIP STUDY IJ~A JOq NO. ~A7U-O?J 
STARTiNG ~ATER SURFACES ~ERE -TAKEN FROM THAT STUDY. ENCROAC~• E~T 
AT BRICK WALL IN LEFT OVERBANK (STATION 3?&) 

REPEAT OF PREVIOUS SECTION - NO INVERT AD,JUST~ENT RE~UT~~O 
THIS SECTION WAS PLACED AT SOUTH END OF RP[CK \ALL. ~~c~ntc~~~ 
SAME AS PREVIOUS SECTION. 

VALLEY SECTION B ENCROACH4ENT IN LEFT OVERBftNK IT EnGE OF JQ, 
OF HOUSES (STATION 1901. ENCROACH4ENT ~AS T~EN ~OVED IN TO 
STATION 300-TO RAISE WATER SURFACE LESS THAM .lFT. , 

THIS SECTION IS A DUPLICATE OF VALLE\" SECTION C. Tl-lIS :iFCTIOr, 
WAS PLACED HERE TO ENCR6ACH THE HOUSES FROM THE FLOOOaAY IN TMF 
LEFT OVERBANK !STATION 1501 INVERT WAS ADJUSTEn TO FOLL01 
CHANNEL SLOPE. ENCROACHMENT PLACED AT STATION 3~0 ON ENC~OACHEO 
RU~·To RAISE WATER SURFACt LESS THAN .IFT. 

VALLEY SECTION C 

DOWNSTREAM FACE OF BRIDGE SECTION D ENCROACHED AT CEMTE~ Ll~F 
OF GARFIELD ROAD (STATION 1001 AND ENCROACHFD TO END OF ~ALLEY 
SECTION C !STATION 5001 

UPSTREAM FACE OF BRIDGE SECTION D ENCROACMED SA~F AS U~•NST~~~~ 
FACE, BRIDGE TABLE ENCROACHED AT STATIONS 100 ANO ~00 

DUPLICATE Of VALLEY SECTION C 

VALLEY SECTION E 

DOWNSTREAM FACE OF BRIDGE SECTION F, CROSS StCTJON IS S~EwEo 
45 DEGREES TO FLOW. SKEW FACTOR OF .707 INPUT TO CORRcCT 
GR STATIONS FOR NON-PERPENDICULARTTY 
SECTION CUT OFF AT STATION ?OD BECAUSE OF CONST~ICTION 
UPSTREAM. ENCROACHMENT COULD NOT RE USED Atc~USf of SK€• 
FACTOR INPUT 

UPSTqEAM FACE OF BRIDGE SECTION F. SKEW FACTOR OF .707 J~fUT 
TO CORRECT BT STATIONS 
SECTION CUT bFF SAME AS DOWNSTREAM FACE OF BRIDGE. HQ10~F 
TABLE IS ENCROACHED AT STATION 200 

DUPLICATE OF VALLEY SECTION E ENCROACHMENT 11\J Ll"FT '\1\0 'II_,,G:at' -
OVERBANKS AT EDGES OF HOUSES (STATIONS q5 AND 1~51 r 
REPEAT OF PREVIOUS SECTION. THIS SECTION PLACFD HERE TO E~C'IO~C•I 
HOUSES FROM FLOODWAY SIMILAR TO PREVIOUS SECTION 

VACLEY SECTION G --ENCROACHMENT PLACED ~i STATIO'J 200 Ol\J 
ENCROACHED RUN TO RAISE WATER SURFACE LESS THAN .lFT. 
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28449 
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28538 
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29538 

29778 

30068 

30838 

31157 

31199 

31360 

31948 

32548 

33058 

33369 

33418 

33538 

33558 

33620 

33698 

33978 

34248 

v~LLtT ~tLIIUN H tNLHUA~HMtNI~ LEFf ANU(HlGHf Al E~GES OF 
BUILDINGS THE RESULT I NG TOP N IDTH ALSO' CORRESPONDS WI TH THE 
TOPWIDT~ REQUIRED FOR A 4:1 EXPANSION OF FLOW THROUGH UTICA 
ROAD BRIDGE --

DOWNSTqEAM FACE OF BRIDGE SECTION I ·-·---·--·-··'··-· ----- - ------·· ----••<-••·- --·-· _____ ,_,.. _______ ., __ _ 

UPSTREAM FACE OF BRIDGE SECTION I 

DUPLICATE OF VALLEY SECTION H 
Of FLOW THROUGH BRIDGE 

ENCROACHED FOR 1:1 CO~T~~CT}~N 

DUPLICATE OF ~AL[EY SECTION K ·130068) WITH INVERT ADJUSTFD TO 
FOLLOW CHANNEL SLOPE. SECTION WAS USED TO MODEL EXPANSION OF 
FLOW INTO RIGHT OVERBANK AND THEN ~ONTRACTING INTQ UTICA ROAD 

.... RR!DGE 
VALLEY SECTION J ENCROACHED AT EDGE OF HOUSES IN RIGHT 
OVERBANK (STATION 460) 

REPEAT OF PREVIOUS SECTION WITH INVEHT ADJUSTFD THIS S~CTION 
PLACED HERE TO CUT OFF FLOODWAY AT EDGE OF HOUS€S ISTATl!lN 4~QJ 

VALLEY SECTION K 

VALLEY SECTiON L ENCROACHED TO- MODEL THE. 4:1 EXPAN~iiO,~ ·ciF FLO" 
THROUGH BRIDGE (STATIONS 180 AND 360! 

DOWNSTREAM FAtE OF BRIDGE SECTION- M 

UPSTREA~ FACE OF BRIDGE SECTION M 

DUPLICATE OF VALLEY SECTION L 

VALLEY SECTION N 

VALLEY SECTION O - ENCROACHED AT STATION 100 TO MODEL 4:1 
EXPANSION FROM UPSTREAM CONSTRICTION. ENCROACHMENTS ~OVF:l TN 
TO STATIONS 150 AND 300 ON ENCROACHED RUN TO HbTSF ~~TER 
SURFACE LESS THAN .lFT. 

VALLEY SECTION P ENCROACHED LEFT AND RIGHT AT EDGE Of HOUSES 
(STATIONS 90 AND 200) 

DUPLICATE OF VALLEY SECTION Q. NO ADJUSTMENT TO TNVEKT RE~uIRcn. 
SECTION IS ENCROACHED IN LEFT AND RIGHT OVERBANKS (ST~Trn~s 
120 • 230) AT EDGE OF HOUSES. 

VALLEY SECTION Q FNCROACHED LEFT AND RIGHT AT EnGE OF HJuSFS 
(STATIONS 120 AND 230) 

THIS SECTION REPRESENTS THE GROUND PROFILE METoEEaj T~E HOuS~S 
ALONG CAMBRIDGE DRIVE AND WAS USED AS THE WEIR IN THE CAL
CULATIONS FOR BRIDGE SECTION R, THE SECTION IS ENCROhCHED 
AT STATION 267 BECAUSE OF THE HIGH GROUND IN THE ~IGHT OVER~l~K 
AT VALLEY SECTIONS 

THIS SECTION IS IDENTICAL TO SECTION 3353g 

THIS IS A VALLEY SECTION lFT. UPSTREAM FROM THE INLET TO 
THE CAMBRIDGE DRIVE DRAIN ENCLOSURE •. 

1//1.LLEY SECTION 'S 

VA~LEY SECTI6N T 

VALLEY SECTION U 
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HYDRAULIC ANALYSIS 

Introduction 

The stream being studied 1s the Priest Drain, in the City of Fraser, Macomb County, 

M1cluga11. The study limits .:ire from the Priest Drain-Harrington Drc1in Conflu·ence 

to Fruehauf Avenue, a distance of 0.6 river miles. 

The summer discharges were computed by the unit Hydrograph-Infiltrauon Capacity 

·Method developed by Dr. Ernest F. Brater. The 10-, 50-, 100:_ and 500-year flood 

frequency_flow_have been tentatively accepted by the Michigan Department of Natural 

Resources (letter dated: October 28, 1976). 

The Project Manager for this analysis 1s William C. Rossow, P.E. 

Method of Analysis 

- - I 
Water surface profiles were computed by the HEC-2 Standard Step-Backwater Computer 

Program developed by the U. S. Army Corps of Engineers. 

The hydraulic moclel was developed for the JOO-year frequency discharge. The "Special 

Bridge Routine" was used throughout the study because all the bridges experience pressure 

flow or pressure and weir flow for the JOO-year d.tscharge. Valley sections upstream and 

downstream of bridges were located where full cross-section flow would be developed 

out of the infiuence of the bridge constriction. The criteria for piacement of these sections 

were those outlined on pages 13-21 of the HEC Training Document No. 6, Application of the 

HEC-2 Bridge Routines. Accordingly, the downstream section was placed at a distance of 

about four_ times the average length of the side constriction caused by the bridge abutment. 

The upstream section was placed at a distance about equal to the bridge constriction. If a

field-surveyed cross-section fell within this distance, this section was encroached accordingly. 
' 
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Variable and Coefficients 

The roughness _factor (Manning's "n") were established by comparing the photographs and 

descriptions found on pages 101-123 in Open-Channel Hydraulics by Ven Te Chow, with 

photographs and field inspection trips taken at every cross-section. The channel "n" 

values range from 0.01/ to 0.01/5, due to some weeds. Since, the channel bank slopes 
- ' 

often has more vegetation than the center section of the channel, the bank slope "n" 

values range from 0.01/5 to 0.07, depending on the density of vegetation, Overbank - -

"n" values range from 0.03, for ground with mowed lawn, to 0,09 for an area with a 

niedium-to-heavy tree and undergrowth type of vegetation. 

The contraction and expans10n coefficients used throughout this study are 0.3 and 0.5, 

respectively. 

The ·total loss coefficient (XKOR) used in the HEC-2 "Special Bridge Routine" was 

determined as outlined in Exhibit 2 of the HEC-2 Users Manual 1. The individual 

coefficie~ts were taken from tables published by the Bureau of Public Roads. 2 

The weir discharge coefficients are taken from charts supplied by the Michigan 

Department of Natural Resources, as published by the U.S. Department of the 

I - - 3 nter 10r • 

S-ynthetic Cross-Sections 

Synthetic cross-sections utilized in this hydraulic analysis were developed by 

repetition of a field surveyed cross-section. Since inverts are known only at field 

surveyed sections, a straight line is assumed between these known pornts, with inverts of 

synthetic cross-sect10ns adjusted accordingly. All cross-sections and their origins are 

llsted in the SECNO Table (Appendix A). 

Starting Point 

This analysis was begun at the Priest Drain - Harrington Drain Confluence. A 

stage-discharge relationship was determined for this area of the Harrington Drain . 

By using the flow 1n the Harrington Drain, corresponding to the time when the Priest 

Drain is at maximum discharge, a starting elevat10n for the Priest Drain was determined. 
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Special Conditions 

In the area between Toulouse Avenue and Luxemburg Avenue, the Priest Drain has 

been relocated. It's present position has been redrawn on th_e Plan View (Appendix C). 

In the area between 14-M!le Road and Toulouse Avenue, the Priest Dram has been 

enclosed for a distance of 470 feet. Due to this length the "Special Bridge Routine" 

was not used, and instead this area was analyzed as an island flow problem.
4 

The total flow was divided into two categories: Culvert Flow and Overland Flow. 

A rating curve for Culvert Flow was developed by using the standard equation 

EGL= TW + XKOR v2/2g . A rating curve for the Overland Flow was developed 

through the use HEC-2 Backwater Runs. Starting at critical depth at Sta. 505 

(14-Mile Road), the Backwater calculations were continued until the upstream 

side-of the enclosure (STA. 975; Toulouse Avenue). By combining the two rating 

curves the total flow can be obtained for given energy head. The hand_ calcula

tions used in this analysis are found in Appendix B • 
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tr_ __ 
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~L __ j: ~ ~-~--~~,~-----t~ -- -- .. _. 1442 i~~~~~r!g~~!'if~Y-SECTION-E 

~ := . -,, . ----------~ 
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f H 2480 VALLEY SECTION H J- ~-~-~--=--=-=----_:..;;:=--=..::._:.__::_c___c:.__ ___ _ 

:t __ -I 
" . 

"l=--s_ ·-

------~----
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r,:, -_._ __ _:::.c;. ___ ~ ____ .;;_T_;,O_P_· .;;_W.:.l=.O.:.TH:.;__E:::_N..:..C::.:R.Q_.;,::.:A:..::C::.ti:..::E:.:D:,,_. _:_T_:;O__cT..:..H..:..A..:..T-=.O.:.:.F:__:_TH:.:.E=-cB:..R..:..l::.:O:.cG:.:E:....:.O:.:.P..:..E:...N:..::l:...N:..::G.....:... __ 
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--- " - . . ~-
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S_11EENY D1PHI 

FILE NO. 5670-04-l, P~OJECT MANAGEQ-~JLLI~M ~OSSO~ 

, ~~,, '' . !,3 

Jl !CHECK INO NINV I!) IR STRT METRIC H\/INS 
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ii, [1 ___ j_4~.0 _W:L CA".D .USED 

SEC NO DEPTH • Q OLOB 
TIME VLOR 
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:- . -- . - . --
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I' i ,, ,1 I ' I 
I I I I 

cGI_WC H'.3 IJ 1•f!.IR QPR 
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• 604.02 
i - ' f..----~-

6>03.42 o.oo o. 4g,5, 170. 60,?..00 
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.02 , 0 0 l. 7 R 
,,0000n7 11 0, 110. 
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~ 

II 
I 

TY'P::'i= ,I 

.611.03 
1?7. 
.051 

u 

' I 
1 T~RGET= 

• 0.9 • a,2 
ll. 33. 

.020 ,035 
1 o.oo 

I , 

cl.'33,000 

192 

.oo 
l:l, 

60 1+, 70 
39,40 

3470 ENCROACH~ENT ST•TlONS= 1.0 334,0 TYPE= 1 Ttlf~GET= 333.000 
.oo 
8. 

604.47 
45.69 

i." 7473.00 6.53 611,00 o.oo o.oo 611.08 .01-1 .Oti 
,1 , G 3Q5, 1. :I 04. :I O - 4 •. . 136, o. 33. 

I' I t' •--•-------
,89 • 25 2,23 0,00 • 0 '10 .051 .020 • 035 •• ,000835 so. 50, so. l 'o 1 o.oo 

I f-.··•-· .. .. ... --
1;1 

• · j 1490 ~•H CAS'O USED 

' r. - .. 

'-· BRIDGE SECTION P - DO•,/NSTREAl•I FACE OF ,JOSEPHINE RO.~i) l',2,11 • - ·-·· -, . BPIDGE: ?-72 IN. DIA. Cl~P 11 S P-:0.1EClING FRO•, FILL 

•. , 7531 .•. oo n:· -----3os. 
,90 

• 001057 .. ... 
. 6, 83 

28. 
,90 
58, 

SPEC I.AL BR I OGE • 
• J> 

.. __ SB ____ X_I<_ .. 
-o.oo 

XKOR 
2.13 

ISlL.IJJ 
C~.2-j:i;',) 

3.2~ .. 
SB, ·~ 

COFQ 
2.62 

1i1 . ' .. _eRE.SSUBE AND WEIR FL0•·1 

• EG,L 1~C H3 

0 •. o 0. o .• 0 0 61 l.16 
29, 32, 7,;. 
,72 ,090 .043 
5.13 .. 1 0 

'•,, 
-.:;~-

' '\"\ 
ROLEN\ 
-o ()0 '., . '\. 

g .. 1c 
l?,00 

Q•· 1EIH 

B~ip 
-o.oo 

BAREL\ 

.14 
41. 

.089 
1 

.us ,03 
33, 8. 

.v34 604.20 
o.oo 116.:l.l 

Y l\l'lEA 5S 
56,60 -o.oo 

ELLC El TRD 

• 
EGPRS 

611,99 611. s 6 o • o o 12 ,, • ~~J_. ) 51. 61 a. 2 o bl0,70 

• ' 
• 1::: 

i t ! 

• ·'1-

" 

7555.00 
305 .... _ 

.90 
,.000865 

SRIDGE SECTION e~cE oe .. mSEeHJ'E so,o 

7.06 611.~ 0,00 0,00 All.-;- .11 
31. (23'7~) 37. 38. 79. 65. 
,Pl 1,01 .58 0 089 0 045 ,087 
24, 24. 24. 2 0 4 

• '" 1490 ~•H CA>ID USED 

3265 DIVIDED FLOW 

• _' 75_8_0_, o.0 · · 
I---···-- 305, 

.91 
." 0002 27. __ ' ' ' -· ~~ .. -- .. I• I'\.·---· . 

. 7..1.0 
1 • 

• 23 
25. ·- .. 

• 'J.t"'ln ft.lW f"'ADn IIC~r. 

nll.35 
295. 
l. 94 

25. 

o.oo o.oo 
9,,, 6, 

.19 .o~o 
2"i. 2 

6lll.41 
152. 
.oso 

J 

• 06 
45. 

,080 
1. 

B'lIDGE 

.21 
34, 

• 034 
o.oo 

.02 
34, 

.034 
.o.oo 

l92A 

0,00 
B, 

604.20 
172.72 

.02 
B. 

604.25 
199,44 

610.60. 
100000.00 

293,27 
332,5-7 

610.37 
100000,00 

287,55 
333,24 

606ct20 
606.20 

273.14 
389.45 

ELC>,U 
6104,60 

CL,~55. 

30.00 

606,20 
606,20 

;268 • 20 
•\.40 • 92 

610.55 
611,55 

,?83 • 97 
~; 0.0 • 21 

ELCHO 
604.20 

- •--- ----•·-

,1 

• 
• 

'1·• ' I . l ,. , 
~ I I' 

:le 
-·· •·- -• 1 I ". ,· 

l. 

1; 
1, • 

'· 
.. 1 

I 

• l 11 

• 
·• 
:e 

... -1 
i: 1• ---·llt 
I 

__ _j. 
,, 

'.'. 
(, 

i". ,.I .,. 
l ')' I 
J. 
' • 
I' 

:,. 
.. r·' ...... ·- , I ,. 

, I 
,,I. 

I 

-- .:- l ~ ; 

!::• 
I
;: rr. 

--,.l_ri; 

• 



• ,:1 I ,] r 'I ,. I, ' ' 

VaLLEY SECTtON IJ 

8383,00 5,87 611,87 
.• 305, \1, 297, 

0,(10 o.oo 
7. 0,. 

o 1,00 .21 2,35 ·;---_-ocioeTo······ ... ao·i; _., -· -·eo:i:·· 

• 
• 2 L ... : ... , O.•• ~ . 

80 3, <! 

I' 11·; 

• 1490 

.;: 
!, ""'' --·- .. ..,__ 

. - . . . 
NH CARD USED 

VALLEY.SECTION H 

! •1• 9023,00 5.65 612.45 o.oo o.oo 
I -------- '.LQS_._ - . .. .. 1 .•. . .. :\ ~ '! .• ) •-

., 
-J..-.• 

I 1. o 1 ,23 2,55 o.oo ,fl:35 
•:·1 . 000955 640, 640, 640, 2 

!1;1 
I L ... --•-.. ···~ 
,1;1 

• "I l 49 0 'JH CA '1D USED 
I :i .' i .. _ . ~ECNO DEi>TH C1•1SEL Crlll'1S 1•JSEL 1~ 

QVlB ClCI-' GlROB ALOB .I TIME VLOt< VCH Vi<Ot1 XNL 
S_LOPE XLOBL. XLCH XLOB·~ TT><I ~L 

"I ., 
t ________ ---·- ·-- --- - _,,. ---- -··. 

• 3470 ENCROACI-JMENT STATIONS• 1<10,0 315,0 

,, 
'" 

' ,I . 
611,96 

127. 
, 0 4 i1 

(j 

612.55 
llY. 
• 045 

0 

. EG 
ACI-J 
X,~CH 
IDC 

TYPE::: 

I 

,OH 
24. 

, ,0(, ll 
1 

,10 
o. 

,060 
1 

HV 
AROB 
X \JR 
!CONT 

i' 1: , I' 

• 5,:. 
31, 

,, • 033 

rlL 

o,oo 

• 5 fl, 

.:3"'. 
• 0:J2 
o.oo 

VOL 
t,.ITN 
C:O"llHl 

1 Tt.'IGE.T= 

BPIDGE SECTIO,~ S - DO•,l~STKC:A:~ FACF. OF 1,ASONIC ROAD •. , 

'' 
1~3 

.01 
11. 

.606,.00, 
131.12 

194 

• 0 1 
12. 

606,80 
62,27 

'1LOSS 
HIA 
l:LMIN 
TOP ·!ID 

125.000 

195 

r ( V·'r-· __ _ 

• 
9~!DGE: 13 FT. K 11 IN, Xe.FT. _7 IN. ~ULTIPLATE A•CH uITY 

-i:uc.. ~ blo.lf <= ~ 12., 4-cS ~~ .s 1..J6me~ec! <D uf-/e,:f-
c-0NcRETE HEAD,ILL. 

• ,, 9073,00 7,08 

· ·-·-······-·.305, 32 • 
!J~I 1 o O 8 O 81 

• .. .000601 50, 

• I•' I 
,, ,. II 

•·: 
,t· •. , 

SPEC I ,~L BR I Dl'E 

SB XK Xl<OR 
.... - 0 •. o.o _ -- 2..99 

3280 CROSS SECTION 

612.48 0,00 
,E,~.i.'I 9. 
2, '9-1-...""- • 75 

50, -, 50, 
', ' 

' ,, I 
\ 
' ' 

C?FQ 'lD~N 
3,oo -o ~lo 

' I 
913,1,00 EKTE~DED 

•·1 PRESSURE AND ~EIR FLO~ . ,: EG 0 R5 
V I' , ' - ·--- • • • 614,85 

• ~- -----· 
' 

EGI_ •~C rl 3 

612,59 0,00 

3470 ENCROACH~ENT STATIONS= 
( .. _ -- . ---- .. --

Q•!E IR 

116. 

190,0 

0,1)0 612.:5',l 
39. 91, 

, "l139 , 040 

\\, 

l o 

f3l11C 

.13.60 

,04 FEET 

\, 
(JL\JCt \~ 

') <~~~;;_. 

31::..0 TYPE:= 

BwP 
-o,oo 

tlAREA 

43, 

.1? 
13. 

,070 
l 

a Li'+ 
3 ,I, 

,032 
o.oo 

.:J~f;:E:11 
4".70 

ELLC 

t>l0,30 ----
l TAFlGET= • 

• BRIDGE SECTIONS - UPSTREA~ FIIC~ OF MASONIC ~O~D BRIDGE 

ol,Q.00 7. 04 nl 1 .. 14 n. n n n. 1H\ """ f,J ,.40 . ll f, - ... n 

.01 
12. 

605,40 
65.27 

ss 
-o.oo 

ELT>lD 

61::!,,90 

1'25,000 

195 

n _ 11 n 

611,70 
611~40 

296. 16 
427,28 

612,30 
612,60 

215.51 
277,78 

BANI< ELEV 
LEFT/HIGHT 

$STA 
ENDST 

60b,20 
60fl.30 

192.57 
257,83 

ELCHU 
605,40 

CLASS 

30,00 

t"\(l.A. ?f\ 

ELCHD: 
605,40: 

• I 

" - ..... , .-,-.., ,,, 

•. ii 

I ' I' 
i:' i, l 

• 
;e 

I 
, -· -I 

I 
, . 

..... - ,I 

•• .· '11 
L C. ' 

:1e 

... 
... . 1: • -·... --- --- ,~: 

"1 

•-- -· ;i • ...... ----,;:, l l Y 

,; . 
!. 

;:1. 
"' 
;c 

T' 

A'g£onic. A al Dcrio/ ,9 e_ !!: • 

eh~d on prgs.s1.1rg, t:/e;w . • 
M =- z. qq j c = }fu. =. e,. $"' 71!1 . <': ll 1; 

:4,e 

cf:>:c;: i.4 ~N :?1'- .s-,a(4t?..1)(8:ou}HP~ .,. 
q /@;&,. rr 11 Pk. 

7W ~ '1/1' ,@}{;f 
M-W a-~ ! .{! • ~ 
I+-= . e:,/& 

e9 @ i cta 1;1 ~11·ey) 

s· ,. 
:e 
" • I/ t 
~1 ~ I 

~ Jq~J• 
:i. 

1; I 

, ... 
.J;;I 

,·, .,. 
•~-J:I ( ~ \ 

• 



1310-5 ,~·:;~- I 56; .2~;7 .. ·: 22. ' • , I 
1.09 .70 2.23 .53 

, I' • 000299 1'>6 • 06. 66. 

,_.1 
'. ;'r-··11{i---t~o'.fi~~E~l}gi,i' . ' 918'1. (;0 ·ExTEN,)ED. 

• 3470 ENCFWACHl~ENT ST~TIOIIIS= 
9189.00 6.57 613.37 ........... 3(15:, 28, 21::>6, 

'). I 1 0 10 0 82 1,78 
• I 11, :, ' - ,_,.,., ._Q__Q 9.3.~IL .. 5 0 • . . 5 0 .• ., 
• "I 
•• i l ., 
Ii I,, 

• . ,: 
• 

1" . ,., 
l i i" . 

• 
• 
• i •,~, 

• I '.11 Iii' 

• .,, 
' 

·1 ., . . , 
l ,J !1 

• 

210.0 
o.oo 

11. 
.47 
so. 

f.10. ' l O·~. 
•

10617 • 04 () 
2 ' ,:, 

.07 FEET 

335 • 0 TYPE= 
o.oo 613.42 
34. l 51.J. 

• ,)35 ,046 
l. . ' " 0. 

''+ ~!. J~.i ' ' Ul. : , f~El.30, '1' I I 
.054 .03<! 6@5.40 l'I •. 00 

)•' 

4 o.oo 12s.oo 315.00 

l TARGET= -210.000 
,04 .02 .oo 612 • 30 
~4. '+ u. 13. 612.60 

.035 ,03~ 606.SO 210.00 
1 o.oo 125.00 3 35. 0 0 

' I ,I i ;·;· . ' 

-- _,, .. , ·1~ 11 
' ' ~_, tll 
1,. 

- .. J. 
I 
t'(I;. 
"1 
'• 

:• 
'.'• 
:H ,I. .~ 

~ 

-~ •• 
~ 

. --····-· ~ 

• 
I" I.. ,· 
I ' f I 
I ' :• 
·•:· .. 

" I ·• ',.I 
.. I 

"'1 
:e 
:'llll .,. 
"'· ,,. 
" r< 

•• ~l,: 

• - ·• ---- t /J ·~ (" . If t 

1:- • 
,.: 

1: • 

• 



•·: I !j 

~~I' 

-• I 

SUMMARY PRINTOUT FOR MULTIPLE PROFILES 

u .-r~~-----.......,_ ___ .. ~ ....... - ~ -· .,. 
·i SwEENY OR~IN .,, 

___ ,;i_EUJ_QJ',1 .. C,f/AI\INEL _MIN. EL .o~· MAX. EL OF. '11•1 .. tL . DlSCHfiHGE 

• NUMBER LENGTH ROAD 11A.Y LOW CHORD GROUND (CFS) 

~ .l:1-· t1i · -· ~:1i 
· .. ·., ,1' ______ . .R. ,_o Q .... _ ... ___ o. o_o. 

•. : 20,00 

1

4-~-- -~.Q.,00 
' 20.00 

... 1 20, 0 o 

• •I __ ._ 

' 

130.00 
130,00 

.J3_o_.o_o 
130.00 . ,, 

ii11 

• 
. .. _l 5.o • O 0 

150.00 
150,00 

,___ _,150.00 

• ' 200.00 
'--~--~0Q,00 

200.00 
• I 200,00 

"1. 

375.00 
• ' 375.00 
Ill,', .. - -----J.7-5_,o_o . 

375,00 • 
• ., ' 

' 
'~ ,_.,,_ •. ,, 

I i, 1, I ' ' , ... 
I • •I 

" 
I . ,, ' ' 

' 

1235,00 
1235,00 
1235,00 
1235.00 

2015,00 
,2.Q.15,0_O 
2015,00 
2015.00 

.. 

2595,00 
2595,00 
2:i95 •. 0_Q 
2595.00 

I ...... 30/l5,00. 
,, 3085.00 •1· 3085.00 
'l ... _30&5,00 

.1 
i1 11 u __ -----· --------

• 

20.00 
.20.00 .. 
20.00 
20,00 

110.00 
110.00 
110.00 
110.00 

20.00 
20.00 
20.00 
20.00 

50,00 
50,00 
50,00 
50,00 

175,00 
175.00 
l 75,QO. 
175,00 

86 0. 0 0 
860,00 
860.00 
860,00 

780,00 
780.00_ 
780.00 
780,00 

580.00 
580,00 
5Ao_.oo 
5F!0,00 

490,00 
490.00 
490,00 
490,00 

o_. o o 
o.oo 
o.oo 
0, 0.0 

0,00 
o.oo 
o.oo 
o,oo 

606.30 
606.30 
606,30 
606.30 

o.oa. 
o.oo 
0,00 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 

_o.~o 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
0,00 
0,00 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

0,0ID 
o.oo 
o.oo 
Q,. 0,0. 

o.oo 
0,00 
o.oo 
o.oo 

602.00 
602.00 
602.00 
602,00 

'3 q 3 .• 9 0 .... , 3 0 0., 0 0 
5'13.90 <,,25.00 
593,90 <,<J5.oo 
593,90 . 7.00 •. 00 

594,00 
594,00 
5;4,00 
,';<)4,00 

591.70 
593,70 
5 • 3.70 
'5'13,70 

300,00 
4.25.00 
4'l5 0 00 
100.00 

300.00 
425.00 
495,00 
700.ll0 

.o.oo .. 5':13.76. 
o.oo 593,76 
0,00 5'13.76 
o.oo 5'l3,76 

300,00 
4 ;>!:J. 0 0 
495,00 
700,00 

o.oo 
o.oo 
o.oa 
o.oo 

o.oo 
o.oo 

.o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.no 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

593.9,' 
'593.92 
593,9?. 
593. ':12 

594,50 
534,50 

.59'+.50 
594.50 

594.60 
594,60 
594,60 
',Q4.60 

")Q6. 10 
5"l6,10 
596,10 
c:;96. 10 

597,00 
597.00 
597,00 
597.00 

5'17,30 
597.30 
597.30 
597.30 

300.00 
425.U0. 
4'15,00 
100.00 

300.00 
425.oo 
.495.00 
700.00 

.:100.00 
425.00 
495.00 
700.00 

300,00 
425.00 
4':15.oo 
700,00 

300,00 
425.00 
495.00 
700,00 

3ou.oo 
425.00 
495.00 
700,00 

C1•/SEL ... 

600,'10 
603.05 
603,65 
605,50. 

600.95 
60 3 .• 0 7 
603,67 
605,Sl 

600,95 
603,2P. 
603,97 
i;,06,14 

600.':15 
603,28 
603.97 
606.17 

600,97 
603.30. 
603,91-< 
606.19 

601,07 
603,34 
604.0.3 
606.21 

601.7'1 
603,76 
604.43 
606,49 

602,30 
604.11 
604,77 
606.77 

602.72 
604.38 
605.04 
607.00 

603,27 
604,71:1 
605,42 
607.31 

. H\I 

.• o:r 
,ID6 
.01 
• 108 

,04 
, ID 5 
.ID6 
.IDB 

,ID6 
• ID 4 
• lD.5 
.01 

.01 
,05 
.os 
.os 

.07 

.os 

.os 

.04 

,09 
,06 
,U7 
,05 

,05 
,05 
.05 
.05 

.07 

.01 

.01 

.07 

• l 3 
• l 1 
.11 
• 10 

.12 
• 11 
.12 
.12 

1-lL 

o. 0.0 
o.oo 
o.oo 
o.oo 

.oo 

.oo 

.oo 

.oo 

• 0 l 
.21 
,29 
,62 

• 0 1 
.oo 
.oo 
.oo 

.02 
• 0 l 
• 0 l 
• 0 1 

.10 

.os 

.05 
,03 

,67 
,3 • 
,38 
.28 

,52 
,36 
,35 
.29 

,44 
,30 

. ,29 
,24 

,54 
,40 
,38 
,32 

OLOSS . 

.o.oo 
o.oo 
o.oo 
. o •. o 0 

.01 

.oo 

.oo 

.oo 

• 0 1 
o.oo 
o.oo 
o.oo 

• 0 1 
.oo 
.oo 
• 0 1 

.oo 

.oo 

.oo 

.oo 

• 0 1 
.01 
• 0 1 
• 0 1 

.01 
• 0 1 
.oo 
.oo 

• 0 1 
.01 
• 0 1 
.01 

,03 
.02 

. • 02 
.02 

.oo 

.oo 

.oo 
• 0 1 

I' 

QCH 

.:,o,o • 00 
'>25,00 
,,95,00 
700 ,o.o 

300,00 
. ,,2.s.00 
,,95,00 
700,00 

300,00 
,,25,oo 
,,95,00 
700,00 

300.00 
425,00 
494.22 
678,65 

300,00 
425.00 
493,25 
616,56 

300.00 
425.00 
495,00 
637,59 

300,00 
425,00 
495,00 
700,00 

300.00 
425,00 
495,00 
699,55 

300.00 
425,00 
495,00 
100.00 

300,00 
425.oo 
495,00 
100.00 

. I 

. DEPTH. . T.OPW 10 ... 

t 

• 
• •' '""\ 

·1. 
,) 

.............. -- ' 1 111 I 

1

:ie 
.... __ ;7, 0.0 - ... --3-3.-9-31- - --· --------' 

'' 9.15 38,00 -
9, 75 38. 00 ,,,; • 

. l 1., 60... --3-8.,-0.Q, __ -----· -·--- ·--•-· ---,''' 

6,95 
9,07 
9,67 

11.51 

7,25 
9,58 

10.27 
12.44 

7 • 19 
9,52 

10.21 
12,41 

7,05 
9,38 

10.06 
12.27 

6,57 
8,84 
9,53 

11. 71 

7,19 
9,16 
9,83 

11,89 

6.20 
8,01 
e.67 

10,67 

5,72 
7,38 
8,.04 ... 

10.00 

5,97 
7,48 
8,12 

10.01 

28,60 
,,28,60 

28,60 
28,60 

28.60 
28,60 
28,60 
28,60 

34,95, 
47.16 
60.13 
.65 • 0 0 

34.20 
46.37. 
94.63 

100.00 

31,94 
43,57 
47,14 

100.00 

37.18 
44,11 
46,47 
53,71 

34,79 
41,13 
43,47 
58,30 

'" ' '"le I" 
-- ·-· -· -·--· ·--~,~-'1f. .,. ,. 

.. -' ~- H 
I' ,,. 
,, . 
I 

i;:. 

:·. .. 
---·"lll 

• 
:: . ,. 
" 
,; . 

' ;,, . 
~,ll r 
, .• 
Ir:-:· 

•• 
' 30,27 ,, •• 

36, 70 ,,,I 
39 •. 24--- - ... --· .... ----- -~, I 
48.17 .,. 

29,21 
34,31 
36,45 
42,81 

l:' l t \ ( 

I,:• 

1'·. _b, 

• 
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• 

jl •, .. 1 I, I I I I I • 
I 

1
• ' '' I I 1 , , 

rn 
SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE C~SEL HV HL OLOSS QCH DEPTH TOPWID . 

.• NUMBER LENGTH ROAD•!AY LOil CHOl<O GROUND CCFSJ . • 
'!,._.. ____ 3135,JL0 ____ , __ 2_0_.oo_ ci._QO, 9.0_9 ,_S:91.10 . . 30.0.00 1'1.03.26.. .:21. .04 .os 300.00 .S.56 .J4.8o,.. . .. - .......... ____ ,.'; 

(•, 3135,00 50,00 Cl.OD o.oro 597,70 425.00 604.74 .:~6 .03 ,07 lf25.00 7.04 14.80 1' 
• · 3135,oo 50,00 ci.oo o.oio 597, 10 -t:'5.oo 605.36 .:3u ,03 0 09 £f95.oo 7,66 14.00 1'. • 
i 1. 11 ____ ... J.131?,0Q__ _ 5.o,oo. rn.oo. . 0.0_10 ,597,'.7U 70J.J.oo &P7.20 ,:3'> ,03 .14 ;roo.oo 9 • .so .14 .• 80- . -·- ...... -·--· -I; 
• 3Hl5,00 50,00 609,50 605.20 597, 70 300.00 603,26 .?8 .04 .04 300.00 5,56 14,80 I:. 

3.18};;._0_9 __ 50,00 609,50 _605.20 597,70 4,~5.oo 604,70 .•~2 .o5 .00 £f25,.oo 1.00 14.80 , 
3185,oo so.oo 609,so 605.20 5q1,10 495.oo 606.26 .24 .a4 a.oo 495.oo a,56 14.00 ( 

€." 3185,00 50,00 609,50 605.21D 547,70 700.00 61J9.22 .;26 1.90 o.oo i'00.00 11.52 14.80 , .• 
---------·-- .. · - .... - _,. .. U l 

3235,00 50,00 Cl,00 O,OID 597,72 300,00 603.54 .11 ,05 ,05 300,00 5 0 82 30.05 I, 

• 3235,00 50,00 Cl,00 O.OID 597,72 425,00 605.18 ,10 .05 ,10 ~f25,00 7,46 35,58 J'. 
•·: _____ 3,2_~,?,0.0_, . 50,00 .01,00 0.0ID .5.G7, 72. 495,00 606.49 ,11)8. 0 02 ,05 ~f95.00 8 0 77 40,,00 -- ·, 

• : 3235,00 50.00 Cl,00 o.oro 5<il7,72 700,00 609.SO .06 .01 .06 686.70 11.78 85,44 :::!. 
ii I"'.----- ::l~lQ.,_00 .... -· 57!:i.,OO ... ---·-·· ci.oo. O,OID 598.00.. 300.00 6.04.02 ,07 .44 ,Ol .300,00 6,02 37,62' 

· 3a10.oo 575,oo o,oo o.oro 598,oo 425.oo 605.54 .01 ,32 .01 425,oo 7,54 42.11 , e., 3a10,oo 575.oo c1,oo o.oo 59a.oo 495.oo 606, 75 ,06 .23 .01 ~f95,oo 0. 75 46. 11 I;:• 
"(_ ..... J~J.Q._oo .. ?75,00 Cl,00 0.010 59A,OO 700,00 609.65 ,IDS .13 .oo 691.50 11.65 .91.98,.... ·---------'·: 
"I .. 

•· •' 4260,00 450.00 o.oo o.oo 5q9, ~o 300,00 004.40 ,;21 ,45 ,01 300.00 s.20 20.62: :, • 
(J--·42§(L,_oo .... ___ 450,00 . .ci .• oo .0.0.0 ..... 5.99 ..• 20, 42.5.00 605.c:'O .Ia. .3L.. .os. ~f25.0.0. .6 •. 60. ..34 .• 88,-- - - -- --- .. -·-- -.",vf [, 
, I 4260.00 450,00 Cl.DO 0,00 599,20 495,00 606.92 .13 ,21 .04 495.00 7,72 39,95 ~ '· 

• , 4260.00 450,00 Cl,00 0,00 599,"0 700,00 609,74 0 09 .11 ,02 699,27 10,54 61,03 ,,,I • 

1- -· ---

1

'1 4285,00 25,00 D,00 O,OD 599,40 300,00 604.40 .3i .OS ,05 300,00 5.00 14,40 1 
• ,., 4285.oo 25,oo c1.oo o,oro 599,40 425,oo 605. 73 .3.,, .o4 • 10 ~>25,oo 6,33 14,40 :: • nv 

1
_ ..... __ 4 __ .:'85,_o..9 ______ .2.s.00 . c1.oo 0.010 599 ... 40 495,oo 606.83 .31 .02 .12 ~•95.oo .. 1.43 .14.40. ---·- ..... __ ,,I 

4285,00 25,00 o.oo o.oo 599,40 700,00 609.61 ,38 .01 ,15 i'00.00 10.21 14.40 

•: -• 
1 

_____ 433_?_.oo 50,00 610.20 60li,5o 599,4.o 300 • .00 604.47 .•~2 .12 .• os 300.00 .s.0.1 . . 1.4,4 •---- --·---·-------''. 
• 4335,00 50.00 610,20 606.50 5Q9,40 425.UO 605,77 .56 .13 ,09 425,00 6 0 37 14,40 ''1 

• ,,. 4335,00 50,00 6101.20 606,50 599,40 495,00 608.04 ,,27 1,11 O.OO ~,95,00 8,64 14,40 ''.. 
_______ 4335,00 !:i!).00 61~1.20. 6.06.SQ S99.40 700.0.0 .610.85 .30 .. 1.16 o.oo l'00.00 11.45 14.40 - . --i:'lll 

1 · 

• 4360.00 25.oo 01.00 o.oo 599,45 300.00 604.ti6 .16 .o5 .00 300,00 5,41 30,40 i;; • 
4360.00 25.oo ci.oo o.oo 599,45 '125.oo 606.37 .13 .os ,13 ~,2s.o .. o 6.92.. .37,19. . .... _. ______ !, 
4360,00 25.oo o.oo o.oa 599,45 495,oo 008,31 .01 .02 .06 495,oo a.86 45,89 • 

• 4360,00 25,00 Cl,00 0.00 5Cl9,45 700,00 611.l'-l ,05 .01 ,08 670.14 11,74 135,43 ::, • 
I 11 1 • ·•· --· -j' 

4810,00 450,00 O.OO O,OID 600,40 300.00 605.81 ,25 .99 .04 300,00 5,41 21.13 ( 
•• 4810.00 450.00 Cl,00 O.OID 600,4-0 425,00 607.0B .;~6 .11 .06 ~-25.00 6,68 24.77 

1

• 

,--·· 4a_1_0,.oo. 450.00 c1.oo 0.010 ':>00.4o 495.oo 608.65 ,14 .37 .o3 4153.34 8,25. 93,93 '" 
4810.00 450,00 o.oo o.oo 600,40 700,00 611,35 .04 .14 .oo 405,03 10,95 189,36 ... : .• 
Si5~.oo 64 • ,oo o.oo o.oo 002.so 10s.oo 607.15 .o9 1.13 ,o5 1a5.oo 4,65 24,51 Ill 
5450.00 640,00 o.oo o.oo 602.50 265.00 608.26 .10 .97 .05 265,00 5,76 27,54 ' 

., , 5450,00 640,00 o.oo o.oo 60?,50 305,00 609.30 .os .57 ,02 305,00 6,80 30.36 , • 
!, 5_450.00 640.00 o.oo o.oio 602.50 430,00 611.~4 .os .20 .01 388.95 9.04 114.26 ... ··- .:'.:j 

e 1'i • 
I I, I 'I I ~,r•,...... I 

I . •1 t•l· 
. - ··1 ., 

• I 

•!'". :· • 
I . , "I , , . _,_,;,,, I,' 

• • 



., I. ,;, 'I 

' : d11 i' 
SECTION CHANNEL MIN EL OF 

_. NUMBER LENGTI-J ROAD•JPY 
MAX 
LOW 

0 ,JJ 0 
o,oo 
o,oo 
0,00 

~---5_411.9,.00 .... ]9. 00 

•• 5489,00 39.00 
5489,00 !9,00 
54:1;1_9,00. ·- 39._00. 

·< 5490,00 H--- -~4.9_o.oo 
, 5490,00 

, ei, 5490.00 
- I ·_' I I' 

1. \' 
5556,00 

•. 5556.00 
'----- 5??§ ... 0.9. 
') 5556.00 •· 55.57.,0.0. 
•'', 5557,00 

e 'I sss1 .oo 
{ __ 5557 ,oo · 

• . 5596,00 

Ii. i. '------~·gi::~~ 
• 5596,00 

6553,00 
• 655:3,00 

655;!,00 .. 
i---·6553,00 

• _7_'+23,00 
7423,00 

• ,, 7423,00 
· 1 !·1 - - - _I.. 4.?..J •. o . .o . 

•· 
• 
• 

I
" ... 

!• )1 
}1 

• 
• 

, . 

. : 
I 
' 

7473,00 
71+73,00 
7473,00 
7473,00 
. 
7531.00 
7531,00 
?.'?.31,.00 
7531.00 

.7'..5.55,00 
7555,00 
7555.00 
7'.'.5.5.5 • 0 0 

•• 
It!'.---------

• 

1.00 
. ) • 00 

1. 0 0 
1. 00 

66,00 
66.00 

. 66 • 0 0 
66,00 

1.. 0 0. 
1 • 00 
1.00 
l. 00 . 

39. 00 
. 3'l,OO 
39.00 
39.00 

957,00 
957.00 
'l,57,00 
957.00 

870,00 
870.00 
870.00 
870,00 

so.oo 
50,00 
so.oo 
so.oo 

58.00 
5e.oo 

.s0.oo 
58. 00 

24.00 
24.00 
24.00 
24 .• 00 

611.50 
t>ll,5_0_ 
611,50 
611,50 

611,50 
611.50 
611,50 
611,50 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
.o.oo 
o.oo 
o.oo 

0,00 
o.oo 
o.oo 
o.oo 

0,00 
o,oo 
0,00 

.. 0, 00 

o.oo 
0,00 
o.oo 
0,00 

o.oo 
o.oo 
0,00 
o.oo 

610,70 
610,70 
610,70 
610,70 

E,L OF 
CHORD 
.. ,0, 0.0 

o.oo 
0,00 
O,QO 

609,40 
609,40 
604,40 
60 9, 40 

609,40 
609.40 
_609.40 
6 0 'rl, 40 

. 0,00 
o,oo 
0,00 
o. 00 . 

o.oo 
0, 0 0 . 
o.oo 
o.oo 

0,00 
o.oo 
o.oo 
o.oo 

0 • 00. 
0,00 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
n.oo 

o.oo 
0,00 
o.oo 
o.oo 

610,20. 
610,20 
610.20 
610.20 

MI•'l EL 
GROL)NI~ 

6(1:,'I. 4~ 
603.4!\ 
603.4/l 
"-n3,41l 

DISCHARGE 

60:i.SO 
603,50 
603.50 
603.50 

1'03,50 
603,.50 
603.50 
603.50 

60.3,50 
603,50 
603.50 
603. 50 

603. 52 
. 603 ,.52 

603,52 
603,52 

604.00 
(:,04,00 

.fi04, 00 
604,00 

604, 70 
604, 70 
">04.70 
604,70. 

604,'t7 
604,47 
604,47 
604,47 

1'>04. 20 
604,20 
604.~0 
604,-:>0 

604.:0 
604,20 
604.20 
604,20 

CCFSl 
113.5.1)0. 
265,00 
305,0IJ 
430,CJO .. 

185,00 
265.00 
305.00 
430.00 

185,00 
265,00 
3()5,00 
430,00 

185,00 
265,00 
305,00 
430,00 

185.00 
265,oo 
305,00 
430,UO 

HIS, 0 0 
265,00 
::ios.oo 
430,00 

185,00 
265,00 
305,00 
430,00 

185,00 
265,00 
30!:i,OO 
't30, 0 0 

185,00 
265,00 
305,00 
430.00 

185.00 
265,00 
305.00 
430.00 

1 '1: I: 

CWSEL 

607.15 
601'!,e:4 
609,27 
f 11.. 48 

607.16 
60 l:l. 25 
6u9,27 
611.41 

607,20 
608,29 
609,31 
f:> 11. 52 

607,20 
608,29 
609.30 
611,75 

607.34 
608,46 
609,46 
611,'74 

608,'t6 
009,40 
610,12 
612,17 

609,47 
610,38 
610,94 
612,42 

609,54 
610,45 
611.00 
612,45 

609.56 
610,45 
611.03 
612,45 

6\)9,59 
610,83 
611,26 
612,46 

rlV 

,18 
.21 
• 11:l 
• 19 

.17 

.2.0 

.18 
,34 

.16 

.20 
,18 
,34 

, l 7 
,21 
, 1 t1 
, l 8 

.11 
, 11 
.oc,, 
.04 

.o9 
, 10 
,0"1 
,03 

,08 
,09 
.09 
.03 

.06 

.oa 

.as 
,02 

, 16 
,23 
.14 
.04 

• 11:1 
.20 
• 11 
,04 

HL 

,04 
,04 
.02 
.01 

.oo 

.oo 

.oo 

.oo 

,04 
.04 
.o3 
.11 

.oo 

.oo 

.oo 

.oo 

• 05 
.04 
,03 
• O l 

1,09 
,93 
.67 
.21 

1,00 
,97 
,82 
,25 

.os 
,OS 
,05 
.02 

,07 
.07 
.os 
.02 

.04 

.36 

.21 

.oo 

,I r ,' 
I 

01,.0SS 

~05 
,06 
.os 
,07 

.oo 

.oo 

.oo 
• 0 ll 

.oo 

.oo 

.oo 

.oo 

• O l 
.oo 
.oo 
,05 

.02 
,03 
,03 
,04 

, 0 l 
.oo 
.oo 
.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.as 

.oa 
- , 03 

, 0 l 

, 0 l 
o.oo 
o.oo 
o.oo 

,)' 

QCH 

185, 00 
265,00 
305.00 
430,00 

185.00 
. 265,00 
305,00 
430,00 

185,00 
265,00 
305,00 
430,00 

185,00 
265,00 
305,00 
430,00-

185,00 
265,00 
305,00 
359,78 

185,00 
265,00 
304,65 
283,56 

185,00 
265,00 
304.80 
294,50 

185,00 
. 265, 00 

304.05 
261,01 

185,00 
265.00 
247,06 
205.88 

185,00 
265,00 
237,06 
206,10 

DEPTH 

3,67 
4,76 
5,79 

. : 0. oo 

3.66 
4,75 
5,77 
7.91 

3,70 
4,79 
5.81 
8,02 

3,10 
4,79 
5.80 
8,25---

3,82 
-4,94. 
5,94 
8,42 

4.46 
5,40 
6,12 
8,17 

- 4, 77 
5,68 
6,24 
7,72 

5,07 
5,98 
6,53 
7,98 

5,36 
6,25 
6,83 
8,25 

5,39 
6,63 
7,06 
8,26 . 

I ', I 

TOPWID 

16,00 
16,00 
16,00 
16,00 

15,80 
15,80 
15,80 
15,80 

15,80 
15,80 
15,80 
15,80 

16,00 
16,00 
16,00 

I 

· 1-6 • 0 0 • -- -

24,98 
28,02 
30,72 

164,27 

25,28 
28,51 
-35-,62 

·428, 04 

28,-01. 
31,23 
39,40 

'544,99 

29, 10 
33,62 
45,69 

'586,89 

12.30 
12.30 

116,31 
1587,68 

12.30 
12,30 

172.72 
1587,27-

• 
• --:,7 

. , , .• 
' \. IJI: 
' I". ' ' ,,, 

-· ' ·,1 

>e ,. 
,, 

• - · ,HI 
'• ,. 

·-~" ·---• -!'I 

:·• 
• r ·-· -·. ..I 

,.: . 
:e 
' l I I 

• 
,1. 

. ~ ,,: 

::e 

, .• 
111 

• 
• 

"I • 
...,;Jt:I 

"' 
; .• 

·- -· · · - -:, l l : 

I

'" " . 
• 1: 

l• 
• 



• i 

SECTION CHANNEL MIN EL OF 
. • NUMBER LENGTH ROA()'1JAY 

MAX EL OF 
LO~ CHORD 

;, ___ 7,..,580., 0 O_ ...... ~5..• O,Q __ _ 
7580,00 25.00 

I
' 0 7580.00 25. 00 

' '!:!:--·-::::: :-: ~::::: . 
,, . _Jl.~8),_0_IJ 8!ll .• 09 
· 8383.00 803.00 

I
:;.,, 8383,00 803, 00 

J----9023 00 640.00 
•:·'. 9023:00 640.00 

I 
::~----:~~;:~~ .. ::~:~~ •. , 

i;i;,·1--- ~}i1·:~~- ~}:~~ 
• . 9073.00 so. 00 

'l ... _ .. '!.0.7J ,_o o _s_o. oo .. . , 9139,00 
___ 9.J 39. O.Q _ 

9139,00 
9139,00 • .. .,. '. 
9189,00 
9189,00 
9J89,0J) 
9189,00 

I I 
' ' 

• ,_ ?.E.CTJON 
" NUMBER 

•. , 0,000 

• I' (• ' I t· 

• 

---- -------- 0, 0 0 0 
0,000 
0,000 

20,000 
20.000 
.20, 0 00 
20.000 

130,000 
I ._-...,.~· - --· - ·_- • -

,, 130,000 
• 130,000 

130,000 

• I 150,000 
l. ...... 1.s_o.000 

·'1 15 0. 0 0 0 
• . "I 15 0 , 0 0 0 
I[' .. 
.j . '11 .1-- ... • · • 

200.000 

66.00 
_66,00. 
66,00 
66,00 

',Q,00 
so.oo 
,o.oo 
so.oo 

DISCHARGE 
CFS 

300,000 
425.~00 
495,000 
700,000 

300,000 
425.000 
495.000 
100.000 

_300,000 
425,000 
495,000 

. 700.,000 

300,000 
425.000 
495,000 
700,000 

. . . 

-· 'i 200 .. 000 

I 
'L----··29_0. o_ 9 Q ..... 

," 2 0 0 , 0 0 0 

300,000 
425.000 
49_5.000 
700,000 . ,,,, 

I. 

• 
375,000 .. ___ 300_,QOO 
3i~-~6~- 425.000 
375,000 
"J.7"_{)(){) 

495.000 
7nn_non 

0,0_0 o •. oo 
o.oo o.oo 
o.uo 
0. 0 0 . 

o.oo 
o.o.o 

0,00 

0,00 
0,00 
n nn 
Ve V.V . 

o.oo 

o .• 0 0 
o.oo 
o.oo 

o.oo 
o •. o 0 

o.oo 
0,00 
n nn 
Vo UV 

o.oo 

o.oo 
o.oo 
n nn 

,,VII V V, 

Q, 0 0 ... 

0,00 

o.oo 
o,oo 
o.oo 
o.oo 

612,1:!0 
612,1;10 
612,80 
612.80 

0,00 
o.oo 
o.oo 
0,00 

610.31) 
. .lilD.30 

610,30 
610,30 

o.oo 
0,00 

_0,00 
o.oo 

C•.•ISEL 

600,900 
603,050 
603,650 
605,500 

600,947 
603,06~ 
603.667 
605.506 

. . 600,954 
603,2115 
603.967 
606,138 

600.953 
603.283 
603,968 
606,16', 

.. 
600.975 
L l'\'"'.l '"">t'\C'. 
OV.J•C":1:J 

693,980 
606,186 

601.067 
603.344 

;I I . i I i· 

MIN EL 
GROUND 
.60i,;;5 

604,25 
604.,iS 
6:0 'f. ?.$ 

606.00 
606.00 
c. n,,. "n nuo.uu 
606,00 

606,80 
606.80 
t:..nt:.. on 
•..11,1 ,._, • ~,v 

606,llO 

605.40 
605.40 
605.40 
li05.40 

605.40 
605.40 
'>05,40 
605.40 

606.><0 
606,,;0 
606,'lO 
606,80 

. ' 
DISCHARGE 

(CFS) 
u~s.o.o. 
265.00 
::,os.uo 
430,00 

185.00 
265.UO 
30:i.OO 
430,00 

185.00 
265.00 
305.00. 
430.00 

185.00 
265.00 
305.00 
430.00 

lRS,00 
2,6:> .• 00 
305,00 
430,00 

18'S,OO 
265,00 
305,00 
430,00 

C~ISEL 

,60.9 • .78 
611,04 
6 li. 35 
612.40 

610,39 
611,55 
611.67 
612.77 

611.07 
612.12 
612 .. 45 
613.18 

611. 10 
612.13 
612.48 
613.l'l 

611.90 
. ol 3 .• 0 B 
613,34 
613,76 

611.95 
613,l':1 
613. 37 
613,Bl 

',, 

HV 

.os 

.o5 

.06 
,03 

,08 
• 0 l:l 
.oa 
.as 

.09 

.09 
1 " II . .&. V 

,08 

• 1 0 
, 15 
.12 
•. 13. 

,Ot:I 
.11 
,06 
.00 

,05 
,04 
.04 
,05 

HL 

.02 

.02 

.02 

.01 

,62 
,52 
.54 
,31 

,69 
.57 

c: a 
o -'O 

.43 

,04 
,04 
.04 
.04 

,77 
,91 
.so 
.so 

.02 

.02 
,02 
,02 

C1•1SEL I) IFF. 
':ACH Q 

0.000 
?,150 

CWSEL OIFF CWSEL~WSELK . TOPI-ID 

.600 
1,850 

0,000 
2.122 

,597 
1.839 

0.000 
2. 331 

,6R2 
?,171 

0.000 
~.33.0 

,6~5 
?.. 198 

0.000 
-. ~-.n 
C. • ..JCU 

,6A5 
2.2~7 

0.000 
2.276 

.683 
? 1 QA 

EACH SECTIO~· 
0.000 
.o.oo.o 
0,000 
0,000 

.047 

.019 
,017 
,006 

,007 
.215 
,300 
.632 

-.001 
-,OOi 

.001 
,0?8 

• 022 
n' ~ • u1c 

,012 
,021 

,093 
n,." II V -...._. 

,047 
n?O 

0,000 
0.000 
0,000 
0,000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0,000 

o.aoo 
0.000 
0,000 
0,000 

0,000 

o.aoo 
0,000 

o.oQo 
n n n n 
V • VVV 

0,000 
n tHll"l 

33,928 
37.999 
37.999 
37,999 

28,599 
2A.~99 
28.599 
28.599 

28,599 
28,599 
28,599 
28.599 

34.955 
47,i63 
60,127 
64,999 

34,199 
46.367 
94 • 631 
99,999 

31.943 
43.572 
47,141 
aa aaa 

OLOSS 

,04 
,04 
,02 
,oo 

• 0 1 
,01 
• O l 
• 0 1 

.oo 
,01 

.02 

. • 01 
,03 
• 0 l 
.03 

o.oo 
.o.oo 
o.oo 
o.oo 

.01 

.02 

.oa 

.01 

QCH 

185,00 
264,60 
294,89 
291.19. 

185.00 
264,BS 
297.48 
318.57 

1as.oo 
265.00 
304.50 
360.56 

185.00 
265.00 
263.82 
332.1.0 . 

185.00 
265.00 
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265.67 
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6.79 
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6,77 
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5.32 
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1.oe 
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8.36 
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1.01 

T .N. DIFF LENGTH. 
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0.000 
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-.ooo 
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1 7C::: n n n 
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131,12 
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123':i,ooo 
1235,000 
1.235,000 
1235,000 

~·- ~-20 rs·~ o oo ----· 
• 2015,000 

?_0)5.00Q ,, 
2015,000 • 

3~0.000' 
425,000 
495,000 
700,000 

300,000 
425,000 
t,9'5,000 
700,000 

1 .. ,-....... 259_5 ,.0 0,0 . ;10 0, 0 0 0 
2595,000 425,000 

{ .,. 2595,000 495,000 
,'1,,1'; __ -<e.2595 __ ,_0JLO _______ 7_0_Q_,_QOO ,, ., 

• 3085,000 
\- ..... 3QB5,()90_ ... 

1
1•1 3085, 0 00 

•:· 3085,000 

300,000 
.42=>,000 
495,000 
700,000 

I' t-- --~-- ·-- --- - . - -·-- -- -

•· 3135,000 300,000 
•·, 3135,000 425,000 

'; 3135,000 _495,000 
- ,,1 . - . - j 1'35. 0 0 0. 7 0 0 • 0 0 0 
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• '.i 

-1 •1 i 
• ,i 
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• 

' 

3235,000 
,.32_35, 0 00 
3235,000 
3235,000 

3810,000 
3810,000 

..... 3.61.0 ,.0.00 
3810,000 

4260,000 
4260,000 
4260,000 

_ 4260,000 

e I 4285.ooo 
~ ______ _4_285, 0 0 0 
'I 4285,ooo 

• ', 4285.000 
• I •. , 

: t ~I ,,' -.:., 
1 .. : 

• 1-o' ,, ' 

4335,000 
4335,000 

_.1:335,000 
4335,000 

(·1' --------- !~~~:fr~~--

I 
-' 
.,., 4360,000 

.!------ _ 4_3€i o. o o o_ .. 
! 

• · 4810,000 
i' I l' -~-------4JlJ_Q_._Q_QO ______ _ 

' 4810,000 
• 4810,000 

300,000 
4.2.5. 0 0 0 
495,000 
700,000 

300.000 
425.000 
4.95.,000 
700,000 

300,000 
425,000 
495,000 
700,000 

300,000 
425.000 
495,000 
700,000 

300,000 
425,000 

_495,000 
700,000 

,3,00,000 _ 
425,000 
495,000 
7_00,000 

300,000 
42_5, 0 0 0, _ 
495,000 
700,000 

I' i "i 
601,793 
603,759 
604.431 
606,488 

602;304 
604,105 
6!),4 ,769 
606,773 

6.02, 7.15 
604,385 
605,039 
006 ...• 99.6. ,, , .. 

603,267 
604, 78.l. 
60::i,418 
t,07,305 

603,258 
604,739 
605.359 
607.199 

_€,03 .2.6,0, 
604,705 
606,263 
609,222 

603,537 
605.176 
606.491 
609,504 

604.022 
605.537 
606.748 
609,650 

604,403 
605.797 
606.924 
609,742 

604,396 
605.728 
606,H30 
609,607 

604,467 
605.767 
6,08,040 
610,849 

004.862 
606,370 
608,310 
611,186 

605,810 
6,07, 080 
608,650 
611.345 

, . I 

o~ 0-90·: i1 ,i7~,6 

,415 
,404 
,273 

1,966 
,tj72 

?,,j57 

1),00·0 
l,fllJl 

.6'54 
2,004 

0,000 
l.o69 

,654 
1.-957 

0.000 
J • .51.4 

,637 
l,A87 

0.000 
1,480 

,620 
1.8~,9 

_ ...... 0,000 
1,445 
1,558 
2,960 . 

0,000 
1,639 
1,315 
3,013 

0.000 
1.515 
l.,;cll 
2,902 

0,01)0 
1,394 
1,127 
2 0 818 

0.000 
1,332 
1.102 
2.777 

0.000 
1,300 
?,27<; 
2,:109 

o .• 0 0 0 
1,507 
1,940 
2,876 

0.000 
. .1,270 
1,570 
2,695 

,511 
• 34b 
,339 
, 286 

,412 
,280 
, 269 

..• 223 

" . 

• 551 
, 396 
,379 
.309 

-.oos 
-,042 
-,059 
- , 1 07 

, 00.2. 
-,034 

,904 
2,024 

• 277 
,471 
, 22 8 
,282 

.485 

.361 

.257 

.146 

,381 
,260 
,176 
.092 

-.001 
-,069 
-,094 
-.135 

,071 
,038 

1.210 
1. 242 

-• 396 
.603 
,270 
,337 

,948 
, 710 
,340 
.159 

' ,, 
()~000' 
0~000 
o,ouo 
0.000 

0,000 
0,000 
0,000 
0.000 

0.000 
0,000 
0,000 
0,000 

0,000 
0.000 
0,000 
0.000 

0,000 
0.000 
0.000 
0,000 

0, 0 0 0, 
0,000 
0.000 
0,000 

0,000 
0,000 
0.000 
0.000 

0.000 
0,000 
0.000 
0.000 

0.000 
0,000 
0.000 
0.000 

0,000 
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0.000 

0.000 
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0,000. 
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46,470 
53.7!! 
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41,128 
43,.468 
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30,265 
36,702 
39,242 
48,169 

29,206 
34,307 
36,454 
42,812 

14,799 
14,799 
14,799 
14,799 

14,799 
14,799 
14,799 
14,799 

30,054 
35,576 
40,003 
85,439 

37,619 
42,712 
46,772 
91,975 

28,616 
34,877 
39,947 
61,027 

14,399 
14,399 
14,399 
14,399 

14,399 
14,399 
14,399 
14,399 

30,404 
37,187 
45,890 

135,434 
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24,769 
93,935 
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0, 0 0,0 
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-9,287 
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-6,437 
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-13,606 
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-9,949 
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-6,261 
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-.ooo 
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-6.783 
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575,000 
575.000 
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'9450.O90", 185.•ooo· - ,6Q7 .14:, ' '!0.'000 ,, ,, ., 'l.337 
----~-~ --

• 0.000' , 'I· ,:'.4.,509 :o.ooo ,' 640.000 • 5450.000 265.ooo '60,J'.262 · 1:1is • ' 'i.1a~ I .O~ODO 27.535 -3.027 640.000 
5450.000 305.ooo 6,09 .• 297 1. 035 .646 ·o.ooo 30.360 -5'.852 640.000 f' r ~ 

' , I 

• 5450.000 430.000 6ll.S37 2.240 • 192 0.000 114.262 -89.753 640.000 • I 5489.000 J 8.?.• .Q 0_Q . 6Q7.146 ...... 0. 0,0 0 . -.001 0.000 15 .• 999. 0.000 39.000 -~-- -- -- •: .. "·t - • 1, 
-,--- ·•· 5 4·ac;~ ciii' o·• 265.000 60'l.241 1,095 -.021 o.ouo 15.999 -.ooo 39.000 I' 

• 5489,000 305.000 60'l,26R l, 0 27 -,029 0.000 15.999 -.ooo 39.000 • 1, 1 I _ ........ ?.'t..fl.9., o o o_ . .• i130.00Q .. 6U,41:12_ 2. 215 ,-. 055 0.000 15.999 -.ooo. 39, 00-0 .. --- ···-- -- ----··-··•··· - ... -·----~---I'. 

• 5490.000 185.ooo 607.160 0.000 .014 0.000 15.799 0.000 1.000 ,,_ I':. _54~Q.Q00 <:65.000 _ 6()3_, 251 1 .• 0_92 • 010 o. a o o . 15.799 -.ooo 1.000 
5490,000 305,001) 609,274 1.023 • 0 0 6 0,000 15,799 -.ooo 1.000 

I') I 

,, . 5490,000 430,000 611,406 2,lJ2 -.077 0.000 15,799 -.ooo 1.000 ,:'. i I 8, 

' •• ••• • .. ., ··- -· ! I I I-------· ............. ., _, ···• - ., 

5556,000 185.000 607.205 0,000 .045 0.000 15.799 0.000 66,000 
1,, • \ 

• 5556.000 265,000 601:l,295 1.090 .044 0,000 15.799 -.ooo 66.000 ,:. 
:c .......... _5_5_56 .• 000. _305.000 609.306 1.011 ,032 0,000 15.799 -.ooo 66.000 ·- ····-••-··•--. .;·r 

1·,: 5556,ooo 430,000 611.515 2.210 0110 0.000 15.799 -.ooo 66.000 11tl-· eul ,· 
.. l' ' _____ .5 .. 55.J. o o o_ .185 0 00.0 .607 .• .200 0.000. . -.004 0.000 15.999 0.000 1.000 .. . .. I;, 
1.· r ' 

5557.000 265,000 608.291 1 • 0 91 -.003 0.000 15.999 -.ooo 1.000 
, .. 

• 5557,000 105,000 609.304 1.012 -.002 0.000 15,999 -.ooo 1.000 I::• ' ... ---~557. 0 0 0 . _430 •. 000. 611.750 ?..446 .23S .0 0 0 00 15.999 -. 0 0-0 .1 .• 00.0 -- . ------- ----- -- - ---- -·-·---
' .,, 5596.000 185.000 607.340 0.000 ,140 0.000 24,985 0.000 39.OOO :e 
· ________ 5596,_Q00 __ 265.0.0Q qQ8.458. -- ---· 1 •. 119 .. , 167. 0.000 28,0.l 7 ,..3, 033. . 39.00.0 -·- ··-· -- -- --- - -:'. IJ I, I· 

5596,000 305.000 609,456 .997 .152 0.000 30,721 -5.736 39.000 :~·" ' . 

• 5596.000 430,000 611.938 2.482 • 188 0.000 164,266 -139,281 39.000 :='• . 
\ - .. . - -· ,--. 

,, 6553.000 185.000 608.457 0.000 1. 11 7 0.000 25.277 0.000 957.000 :~I 

•·· 6553.000 265,000 609 0 39b .939 .938 0.000 28.508 -3.231 957.000 •• I; L w ______ ..§.55]., o_ o Q __ . 3()_5,000 61Q.llfl ........ .722 .66c 0.000 35,615 -10,338 957. 000 - - ------ , - - 1 I 

: 6553 • 000 430,000 612.166 2,047 .221 0.000 428.036 -402.759 957.000 I , 
e 1. :- -7423.000 185.000 609,471 0.000 1.01s 0.000 28,009 0.000 870.000 ' 

:1, i • 7423,000 265,000 610.31:11 ,Yl0 .985 0.000 31,230 -3,220 870,000 " ., 7423.000 305.ooo 610.939 .558 ,821 0.000 39.400 -11.390 870,000 "ie 
' 7423,000 _4_30.000 612 • .41 7 1.477 ,251 0.000 544,994 -516.985 870.000 - - ',r n r-··-- ------- - -

.I 7473.000 185,000 609,543 0.000 .012 0.000 29.098 0.000 50.000 •• 7473.000 265,000 610,451 .908 ,070 0.000 33.616 -4.518 50.000 
, I 

7473.000 305,000 611,002 .531 ,062 0.000 45.692 -16.594 50,000 • 7473,000 430.000 612,446 1,445 ,030 0.000 586.894 -557.796 50,000 ,. 
1,; 1. L1' 

7531.000 185.000 609.562 0.000 .019 0.000 12.299 0.000 58,000 I. 
I • 7531.000 265.000 610.445 .883 -.006 0.000 12.299 -.ooo 58.000 ' • _____ 7.53.1,000 305.000 611.027 .582 .025 0.000 116,312 -104.013 58,000 I 

·1 .. 
" 7531.000 430,000 612.455 l.42R .009 0.000 587.681 -575.382 58,000 . " • 7.5.55 .o 0 0 185,000. 609,i:;88. 0.000 ,026 0.000 12.299 0.000 24.000 · '· l i. I' 

7555,000 265.000 610.830 1.243 ,385 0.000 12.299 -.ooo 24.000 - T J. ' 

• 7555.000 305,000 611.264 ,433 .237 0.000 172.722 -160,423 24.000 :• . _755.5.000 __ 430.000 612.455 1.192 ,001 0,000 587.269 -574,970 24.000 - •·· ... ·h 
" ,, ' . " 7580.000 185.000 609,78'5 0.000 ,197 0,000 29,315 0.000 25.000 .. :. 

I' I 1:, ' .. - J .. 51:lQ • 0 0 0 265,000. 611.043 l.25rl .213 0.000 42.852 .-13.537 25.ooo I 

7580.000 305.000 611,351 .JOA ,088 0.000 199.444 -170,129 25.000 
e1-, 7580,000 430.000 612,480 1,129 ,024 0.000 572.211 -542,896 25,000 .,;:-

1''1. .......... ---
8383,000 185,000 610,386 0.000 ,601 0,000 27.538 0.000 803.000 I . " 8383,000 265.000 611. 5~4 1.168 .511 0.000 45,765 -18.227 803.000 

,, .• 
,' 8383,00_0 . 305,00.0 611.873 .319 ,522 0.000 131.120 -103.583 803,000 - ·---~! l I v '-------- -·- ,--•---

8383,000 430.000 612.774 .902 .295 0.000 428,272 -400.734 803,000 • • on?,.nnn lAC._nnn " l 1 n7n n nnn L.. 0 ,. n n n n ...,.., ,,...,, ,.. - - - -
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" ·, 

~. · l CITY OF FRASER, 
• , 1 ) .. 'i----I2 ________ J n 'J'.E('l.8 FLOOD 

J'••A FILE NO. 5670-u!+-l, PROJECT MANAGER-vl!LLIAM ROSSO'I/ 

•• ' T3 SWEENY DRAIN 

I 1 ... i,11, __ :g_HEC_K •. I_NQ NINV IDJR STRT . .: -o. 

J.: NPROF • -· .. l. 00 0 

• , J3 1.000 
11 ~ , -~(, ______ ...• Jl60. 

QT 4,000 
• NH 5.000 

NH 800,000 

• Xl 0.000 
X3 -0,000 

--GH -· OJ°.400 
• GR 606.200 

GR 594,800 
" GR 605,700 

••· •~H 5,000 
I '1·1,,. _l\!e._. _1.00.000 
I ' 

• Xl 
X3 
GR 

• , GR 
GR 
Gl-i' 

• GR 
SB 

20.000 
-0.000 

605.600 
594,200 
595.000 
594,100 
596.100 

0.000 

.l,,I Xl 130. 000 
II\ .. X2___ -0 • .!)J)O 

X3 -0,000 
• BT 23,000 

BT 35.700 
BT 60o,500 

• 'I BT 600.800 
BT 51,900 

, BT ~06,500 
.I. BT 598,200 

GR 605,600 
GR 5<'l3.900 
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•·: I 

>~I' 
SUMMARY PRINTOUT FOR MULTIPLE PROFILES 

u -• 
I .-r~~-----___,_,_ ___ .. ~.,. .. - ~ - , 

i SwEENY OR~TN .,, 
___ .;i_Ei;;_}J_QJ~ .. _C,t-!1H-l'\JEL _MIN. EL .Of MAX EL OF 

L0 11 CHORD 
Ml•l .. EL . 015CHdFl.GE 

• NUMBER LENGTH R OAD 1H1 Y 

r-•--. .Q.,_00_, _ .. 0,.0.0 
.

1 

o.oo o.oo 
~ el_, o .oo o .oo 

:. :, ,,.. _________ o_,_oo_. __ .. __ o. o.o 

•. : 20,00 

I 

'--~- _ J!.Q, 0 0 
' 20.00 

• «I 20. oo 

• L .. -
' .,, 

130.00 
130.00 
_13_0_. 0 0 
130,00 

, 11 I 

• 
___ . _I 5_0 • o 0 

150,00 
150,00 

,___ __150,00 

• 200.00 
_____ .£0Q,OO 

200.00 
• , 200,00 

"1. 

375,00 
• · 375,00 
111, ',. · __ ,, ___ J. 7.5., o_ o . 

375,00 • 
• 
•• ' . { .... 

I 

I ,_, 1, I ' ' , . 
I • •I 

_,I 

• 
so 
' ' 
' 

1235,00 
1235,00 
1235,00 
1235.00 

2015,00 
2-2.15. o _o 
2015.00 
2015.00 

2595,00 
2595,00 
2~95 •. O_Q 
2595.00 

I ...... 30/l5,00. 
,, 3085.00 •1· 30R5.00 
"l... 308s.oo 

.1 n1u ________ ·-------

• 

20.00 
20.00. 
20.00 
20.00 

110.00 
110.00 
1.10.00 
110.00 

20,00 
20.00 
20.00 
20.00 

50,00 
50,00 
50,00 
50,00 

175,00 
175.00 
l 75,00. 
175,00 

1860.00 
1860,00 
1960,00 
1960,00 

780.00 
780.00_ 
780.00 
780,00 

580.00 
580.00 
580,00 
580.00 

490.00 
490.00 
490000 
490,00 

o .• 00 
0,00 
0,00 
0 0 0.0 

o.oo 
o.oo 
o.oo 
o.oo 

6()6.30 
6()6.30 
606,30 
606.30 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 

.. 0 •. oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o,oo 
0,00 
o.oo 

o.oo 
0,00 
o.oo 
o,oo 

o.oo 
o.oo 
o.oo 
a.au 

GROU~ID (CFS> 

o.oo 
0. 0 0 
o.oo 
0,. 0,0 

o.oo 
0,00 
o.oo 
o.oo 

602.00 
602.00 
602,00 
602,00 

o.oo 
o,oo 
o.oo 
o.oo 

o,oo 
o.oo 
o.oo 
o.oo 

'3Q3,.':10 
51./3,90 
593.90 
5.G3.90 

5q4_00 
594.00 
5;4,00 
,:;q4.oo 

591.70 
593,70 
5 • 3,70 
c;,n.10 

.. 5"13, 76 
5Q3,76 
593,76 
5'l3,7b 

"i93,9?. 
,:;c,3,92 
593.9?. 
5g3. "12 

0,00 594,50 
o.oo 5'14,50 
o. 00 . 59'+.50 
o.oo 594,50 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
a.no 
0,00 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

594,60 
594,60 
59<t-,60 
',Q4,60 

")Q6. 10 
5"'6.10 
596,10 
c:;96. 10 

597,00 
597.00 
5q1.oo 
'597,00 

5'17,30 
597.30 
597.30 
597.30 

... 300,00 
'bc5,00 
<,<JS.Clo 
7.0 o. a o 

300,00 
425.00 
4'l5,00 
700.00 

300.00 
425,IJO 
495,00 
700.00 

.. rno.oo 
4;>~.00 
495,00 
700,00 

300.00 
425.UO 
4'15.00 
100.00 

300.00 
425.00 
495.00 
700.00 

:100.00 
425,IJO 
495,00 
700.00 

300,00 
425.00 
4'i5,00 
700.00 

300,00 
425.00 
495,00 
70(J .oo 

3ou.oo 
425.00 
495,00 
700,00 

C1•1SEL .. 

600,90 
b03,05 
603.65 
605.50 

6(J0,95 
603,07 
603,67 
605,Sl 

600,95 
603,2P. 
603,97 
006, 14 

600,"15 
603.28 
603,97 
606.17 

600,97 
603.30 
603.91< 
606,19 

601,07 
603,34 
604,03 
6()6,21 

601.7~ 
603,76 
604.43 
606,49 

602.30 
604.11 
604,77 
606,77 

602.72 
604.38 
605,04 
607.00 

603,27 
604,71:1 
605,42 
607.31 

. HV 

, 0:1 
,06 
.01 
.Od 

, 0 4 
,05 
,06 
,08 

.06 
,04 
.os 
• I) 7 

,07 
.as 
.os 
,O':i 

.01 

.O':i 
• 0 ':, 
.04 

,09 
,06 
, U 7 
.os 

,05 
,05 
.os 
.os 
,07 
.01 
,07 
,07 

,13 
• 11 
, 11 
• 1 0 

.12. 
• 11 
.12 
.12 

1-ll 

o.oo 
o.oo 
o.oo 
0. 0 ll 

.oo 

.oo 

.oo 

.oo 

,01 
,21 
,29 
,62 

.01 
• 0 0 
, 0 0 
, 0 0 

.02 

.01 
, 0 1 
• 0 l 

, 1 0 
.05 
.os 
.03 

,67 
,3 • 
,38 
.28 

,52 
,36 
,35 
.29 

,44 
,30 
,29 
,24 

,54 
,40 
,38 
,32 

OLOSS 

.o.oo 
(),00 
0,00 
0,00 

• 0 l 
.oo 
.oo 
.oo 

.01 
o.oo 
o.oo 
o.oo 

, 0 l 
.oo 
.oo 
.01 

.oo 

.oo 

.oo 

.oo 

• 0 l 
, 0 l 
.01 
, 0 l 

.01 

.01 

.oo 

.oo 

, 0 l 
.01 
• 0 l 
.01 

,03 
.02 
.02 
.02 

.oo 

.oo 

.oo 

.01 

I' 

QCH 

.30,0, 00 
425,00 
495,00 
70 0, o.o 

300,00 
425.00 
495,00 
100.00 

300,00 
425,00 
495,00 
700,00 

300,00 
425,00 
494.22 
678,65 

300,00 
425.00 
493,25 
616,56 

300,00 
425,00 
495,00 
637,59 

300,00 
425,00 
49!o,OO 
100.00 

300.00 
425,00 
495,00 
699,55 

300,00 
425,00 
495,00 
100.00 

300,00 
425,00 
495,00 
700,00 

DEPTH T.OPWID ... 

C 

• 
• •' '""\ 

·1. 
,) 

---------- ' 1 111 I 

- i~i • .,, ___ 7, 0.0 ---· .33,.93. - --· ---------
9, 15 38,00 ~ 
9, 75 38,00 ,,,, • 

11 • 6 0 .. --3-8 •. o 0- - --· -· ----· -·•-· -·- ,,' 

6,95 
9,07 
9,67 

11,51 

7,25 
9,58 

10,27 
12,44 

7, 19 
9,52 

10.21 
12,41 

7,05 
9,38 

10.06 
12.27 

6,57 
8,84 
9,53 

11,71 

7,19 
9,16 
9,83 

11,89 

6,20 
8,01 
8,67 

10,67 

5,72 
7,38 
8. 04 .. 

10.00 

5,97 
7,48 
8,12 

10.01 

28,60 
-28,60 
28,60 
28,60 

28,60 
28.60 
28,60 
28,60 

34,95 
47,16 
60,13 
~s.oo 

34.20 
46,37 
94.63 

100.00 

31,94 
43,57 
47,14 

100.00 

37,18 
44,11 
46,47 
53,71 

314, 79 
4-1.13 
4,3, 4 7 
S8,30 

310,27 
316,70 
319,24--- -
4-8 • 1 7 

219 • 21 
314 • 31 
316, 45 
4,2.81 

" ' '"I I" e 
---- ---~,~-'1f 

;'. 
.. ' H•I 

I' ,, . ,. 
I 

i;• • 

,: .• 
.. . . , l l I 

• 
:: . ,. 
,. 
', .• 
·' ;,, . 
. { I ( -, ,·. 

Ir:-: 

•• 
' ,··· --+ - -- --- _ _j ~,1 

• : \ l 

.. 1,:. 
, .... 

_b, 

• 



I ' I ' ' ,I ,, ' 'I I I' I ' , .,, •· ii ,1; ' ' ,' • ' ' 

I' 

SECTION OF 
'lh 

CHANNEL MIN EL OF MAX EL MIN EL orSCHARGE ClaSEL ;.JV HL OLOSS QCH DEPTH TOPWIO • ,,it;MBER LENGTH ROAO~!AY LO,i CrlORO GROUND (CFSJ • o 3135.oo 50.00 0 ._(10 g.o.o , _ "i'.97. 70 300,. 00 fi.03. c'.6 .. .21 . .04 •. 05 300.00 5.56 .,14.80 ~ - u ,,---------- -- -·--- ... 
. ___._...,, ~- -

'"' ,', 3135.00 50,00 o.oo o.oo 597.70 4?.5.00 604.74 .~6 ,OJ ,07 425.00 7.04 14.80 1' 

• · 3135.oo so,oo o.ou o.oo "',<;7.70 4 • 5. 00 605.36 • ::I() ,03 ,09 495.00 7.66 14.80 I' • ' -
i I• ii ' --- ;3_131?,0{l,_ _ _5_0,00_ U • 00 . . o. Q_O ,'i97~7Q 701).00 607.20 • 3'i ,03 .14 700.00 9.50 .14 .• 80- -· - -·--· 

-1; • 3185,00 50,00 609,50 605.20 597,70 300,00 603,26 ,?B .04 ,04 300,00 5.56 14,80 • · ·----· 3_18}?,.0_(). 50,00 609,50 605.20 597,70 425.00 604,70 .42 ,05 ,08 425,00 1.00 14.80 ' 
3185.oo 50,00 609,:,0 605.20 <:,q7.70 495.110 606.26 ,24 .a4 0,00 495,00 B.56 14.80 I l 

€-5 3185.00 50,00 609,50 605.?0 "',47,70 700.00 t,119.22 .26 1. 90 o.oo 100.00 11,52 14,80 :'. 
,, r' ----- ----~- .. - - - -, : {, l 

3235.00 50,00 o.oo o.oo 597.72 JOO.DO 603.54 .11 ,05 .05 300.00 5.82 30.05 I • 3235.oo 50,00 o.oo o.oo 597.72 425.00 605.18 .10 ,05 .10 425.00 7.46 35.58 J-.• ··:. __ 32_:1s.0JJ .. - . so.oo. .0. 00 o.oo ':,Q7.72. 495.00 606,49 ,(18 .02 .as 495.00 a.11 40,.00 
" 3235.oo 50 .o 0 o.oo •· o.oo 'i<il7 • 72 700.00 609,50 ,06 .01 .06 686.70 11.78 85,44 " ' I ,.,. 

'I' 3810 00 575,00 .. ----. o.oo o.oo 598,00 300.00 604.0?. .o 7 .44 .01 300.00 6.02 37.62 i' l I ,--..- --- - - --•- -

· 3810,00 575.00 o.oo o.oo 591'.00 425.oo 605.54 .01 .32 .01 425.00 7,54 42.71 ' •·· 3810.00 575,00 o.oo o.oo 598.00 495.00 606,75 .06 .23 .01 495,00 8.75 46.77 ,,_. 
,.,f __ ..,1/!J o ._o o . ~75,00 o.oo o.oo '5QR 0 00 700.00 609.65 .us .13 .oo 691,50 11,65 91.98--- --- • -- -- -- ~,I '-ni 

.,i 4260,00 450. 0 0 o.oo o.oo 5"19.~0 300,00 604.40 .21 .45 .01 300.00 :;;. 20 28.62 • r r -- 426Q. 00, __ 4.SQ.,00 o.oo 0. 0.0 _ __$99. 20. 42S.OO 605.dO • 1 a . • 31.. .05 425.00 - .6.60. ..34 .• 88- - - --- --- - - · - -.". i, I I· 
I 4260,00 450,00 o.oo o.oo 5q9,20 495.00 606.92 ,13 .21 .04 495,00 1.12 39.95 !il ii \ ' 

•• , 4260 ,oo 45 0, 0 0 o.oo 0,00 5c;9, "0 700,00 609,74 ,09 • l 1 .02 699,27 10.54 61.03 ,;,I. 
I - - ·--

.1~1 4285,00 25,00 o.oo o.oo S<,9,40 300,00 604.40 ,3.i'. .os .us 300,00 5.00 14,40 _:1 -4285.00 25.oo o.oo o.oo 599.40 425,00 605.73 • 3 'i ,04 .10 425,00 6,33 14,40 -,,. 
tl'i r ____ 4):'85,_0JL ___ 2s.oo o.oo o.oo ,. 599 .• 40 495,00 606,63 .37 .02 .12 495.00 -7.43 ,14.40 - -- --- ----- -- _, ,[ 

4285,00 25.00 o.oo o.oo 5Q9,40 700.00 609.61 ,38 .01 • 15 700,00 10.21 14.40 • I -• I 
4335,00 50,00 610.20 606.50 599,40 300.00 604,47 .42 .12 .• 05 300.00 . 5.o-1. .l.4.40-- - --- -- ---- _,_ __ - ,, 

I·----- ... 
50.00 610.20 606,50 5<'19.40 425.00 605,77 .56 ,13 ,09 425,00 6.37 14.40 l'j ,, 4335.00 . ,,, 4335,00 50,00 610.20 606,50 599.40 495,00 608,04 .21 1. 11 o.oo 495,00 8.64 14.40 ''. . 

----- 4335. 00 5!),00 610,20 6_06.~Q S99,40 700.00 610.85 ,30 1,16 o.oo 700,00 11,45 14,40 --ttl l 
1 · • 4360,00 25,00 o.oo o.oo 599,45 J00,00 604,tl6 .16 .os .08 300,00 5.41 30.40 i;;. 

4360.00 ?5,00 o.oo o.oo SQ9,45 '+25.00 606.37 ,13 .os .13 425,00 6.92. -37.19. !, 
- ·-· - --

4360.00 25.00 o.oo o.oo 599,45 495.00 bOl:l,31 ,07 .02 ,06 495,00 8,86 45.89 • 4360,00 25,00 o.oo o.oo 5Q9.45 700,00 bll,l'-' .os .01 .oa 670.14 11.74 135.43 ,:, . 
I Ii 1 - .. ~---

1: 4810,00 450.00 o.oo o.oo 600.40 300.00 605.81 .25 ,99 ,04 300,00 5,41 21.13 •• 4810.00 450.00 o.oo o.oo 600,40 425.GQ 607,08 .26 .77 .06 425.00 6.68 24.77 • •-- .. 48.l_O ._o o . 450.00 o.oo o.oo ':>00.40 495.00 608.65 .14 .37 ,03 453.34 8.25 93,93 
4810.00 450,00 o.oo o.oo 600.40 700,00 611.35 .04 .14 .oo 405.03 10.95 189.36 ... : .• 
5~_50. O_O 64 0. OD o.oo o.oo 6rJZ.50 185.oo 607.15 • ()9 1.13 ,05 185.DO 4.65 24.51 '! l{ 5'+50.00 640.00 o.oo o.oo 602.50 26'J.OO 608.26 .10 .97 .05 265,00 5.76 27.54 • 5450.00 64 0 • 0 0 o.oo o.oo 60?,50 305.00 609.30 ,08 .57 .02 305.00 6.80 30.36 •• I ' 
5_ft50.00 640.00 o.oo o.oo 602,50 430,00 611.~4 .o5 .20 .01 388.95 9.04 114.26 - ·~1 

.:,i I 

I. 
/1 f I;, 'I ; t ! • . - -- - J , I 

• I. 1,le 
. - . - ..1 

·I i . "' ., . 
__,' :j i ;' 

• • 



., I, 
'I ' 

, I ' , 1 lji' 

SECTION CHANNEL MIN EL OF 
_.. NUMBER LENGT', ROAD\oJ/IY 

MAX 
LOW 

O,,!JO 
0,00 
0,00 

~---5_4Jl9, 0 0 _ '.!9. 0 0 
5489.00 ~9.00 
5489.00 ~9.00 
54.6_9.00 _ -- ~9. 00 

•

,1\1 

i', 5490,00 
I''--- -~4_9_o.oo 
' 5490.00 , •i· 5490.00 

- \,:ii'------. --- --
5556.00 

•• I~ 5S56,00 
' ____ 55!:i~_.Ol)_ 
•3 ~~~~ nn 

-
4

: ..,_,..,...,.,uv 

! 55.57.00 
5557.00 
5557,00 

_5557,0_0 

5596,00 
1, I · ______ 5_596,00 

55'l6,QO 
• 5596.00 

I • , -

• 
• 

6553,00 
6553.oo 
§553,00. 
6553,00 

_7!<23, 0 0 
7423,00 

• ,, 7423,00 
I!: ___ 3_4_2.3.0_0_ 

•· 
• 
• 

1'' e1 .. 

• 
• 
• 
-·' ,., 

7473,00 
7~73e00 
7473.00 
7473.00 

-
7531.00 
7§31.00 
:r_5 _31 ._o o 
7531.00 

1_;;_55.oo 
"'7c::c::c. n n 
f::;J::;J:.:Je\lV 

7555,00 
"t5_5_5. 0 0 

I t ! - --- ----- --- - -

• 

1.00 
_) • 00 

1.00 
1.00 

66.00 
66.00 
66,00 
66.00 

1.00 
I. 00 
I. 00 
1.00 

3'l.OO 
'39,00 
39.00 
39.00 

957,00 
957.00 
'l57.00 
957,00 

870,00 
870,00 
870,00 
870.00 

50.00 
so.oo 
50.00 
50,00 

SA.DO 
58.00 
58.00 
58.00 

24.00 
24.00 
24.00 
24.00 

o.oo 

611.50 
611.50_ 
611.50 
611.50 

611,SO 
611.50 
611,50 

0,00 
0,00 
0,00 
0,00 

o.oo 
.0.00 

0,00 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
0,00 
0,00 
0,00 

o.oo 
n nn 
UoUU 

o.oo 
o.oo 

o.oo 
n nn 
UeUU 

0,00 
o.oo 

610.70 
610.70 
610, 70 
610,70 

E,L OF 
CHORD 

.o. o_o 
o.oo 
0,00 
O.QO 

609.40 
609.40 
604.40 
609.40 

609.40 
609.40 
609.40 

.0,00 
o.oo 
o,oo 
o,oo 

o.oo 
0. 0 0 . 
0,00 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

0,0() 
0,00 
0,00 
0,00 

o.oo 
n nn 
Ve UV 

o.oo 
n.oo 

0,00 

o.oo 
o.oo 

610,20 
610.20 
bl0.20 
610.20 

,, ' 

MI"J EL 
GqOUNl'l 

60 :,'I. 48 
60J.4R 
603,4!:l 
~n3.4B 

DISCHARGE 

603,50 
603,50 
603.50 
603,50 

603.50 
603.50 
603.50 
6!J3.50 

603.50 
603,50 
603.50 
603,50 

603,52 
603.52 
603,52 
603.52 

604,00 
!S04.00 
fi04.00 
604.00 

604.70 
604.70 
Fi04,70 
604.70 

604,'1-7 
604.47 
604,47 
604.47 

604,20 
604.20 
604,;>Q 
604,;,o 

604.cO 
604.20 
604.20 
604.20 

( CFSl 
185, 0 0 
,;65,00 
305,00 

185.00 
265.00 
305.00 
430,00 

185.00 
265.oo 
305.00 

ld5.00 
265.00 
305.00 
'!30.00 

1as.oo 
265.uo 
305,00 
430.UO 

Hl5. 00 
26S,ti0 
:.,os.oo 
430,00 

185.00 
265.00 
305.00 
430.00 

185.00 
-.£.t:'. nn r-o::i. uu 
30!:>,00 
430,00 

lfl5.00 

305,00 
430,00 

185.00 
'"'IL C: ,.. n. 
CO;.Jct UV 

305.00 
430.00 

I •1: j I, 

CWSEL 

607.15 
60fl.24 
609,27 
tll.48 

607.16 
601:l.25 
6u9.27 
611,41 

607.20 
608,29 
609,31 

607,20 
608,29 
6!J9.30 
611. 75 

607,34 
608,46 
60'l,46 
611.'14 

60<',46 
60'!,40 
610.12 
612.17 

609,'1-7 
610,38 
610.94 
612,42 

609,54 
610.45 
611.00 
612.45 

609,56 
610.45 
611 .03 
612,45 

61)9,59 
610.83 
611.26 
612.46 

rlV 

,18 
.21 
,lb 
.19 

.17 

.20 

.18 
~ .. ~4 
·~' 
.16 
.20 
.18 

-:, ,. 
-~~ 

,17 
.21 
, I b 

.18 

• 11 
• 11 
.oc,, 
.!J4 

.o9 

.10 
• 0., 
,03 

,08 
.09 
.09 
,03 

,06 
nn .uo 

.as 

.02 

,16 --~ • C.J 

,14 
,04 

.H:1 
~n 

,CV 

• 11 
•• 4 

HL 

,04 
,04 
.02 
.01 

.oo 

.oo 

.oo 

.oo 

.04 

.04 

.03 
1 1 ••• 

.oo 

.oo 
• 0 0 
.oo 

• OS 
.04 
,03 
, 0 1 

1.09 
.93 
,67 
.21 

1.00 
.97 
,82 
,25 

.as 
n~ 

• u::, 

.as 

.02 

.01 
n~ • u , 

.as 
,02 

.04 

.21 

.oo 

; 
r . , , 

Ol,.OSS 

~05 
.06 
.as 
.07 

.oo 

.oo 

.oo 
a08 

.oo 

.oo 

.oo 
nn ouu 

• 0 1 
.oo 
.oo 
,05 

.02 

.o3 
,03 
.o4 

.01 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.05 
nn ,uo 

.03 
• 0 1 

.01 
n nn 
IJ. u u 
o.oo 
o.oo 

QCH 

185.00 
265.00 
305.00 
L..':l:n nn 
-...,.- ,_. U. V V 

185.00 
265.00 
305.00 
430,.00 

185,00 
265.00 
305.00 
430.00 

185.00 
265,00 
305,00 
430.00 

185,00 
265.oo 
305.00 
359,78 

1as.oo 
265,00 
304.65 
283,56 

185,00 
265.00 
304.80 
294,50 

185.00 
265.00 
304.05 
261.0l 

185.00 
265.00 
247.06 
205,88 

185.oo 
265.00 
237.06 
206.10 

' '' 

OEPTH 

3.67 
4.76 
5.79 
" n n ' ..... vu 

3.66 
4,75 
5.77 
7 • 91 

3,10 
4,79 
s.01 

3.70 
4,79 
5,80 
8.25 -

3.82 
-4.94 
S.94 
a.42 

4,46 
5.40 
6.12 
8, 11 

- 4 .11 
5.68 
6.24 
7,72 

5.01 

5.36 
, ~~ 

o. £'.:::J 

6.83 
8.25 

5,39 
L L~ 
OeO..J 

7.06 
8,26 

I I • I 

TOPWID 

16,00 
16.00 
16.00 
l 6. 00, 

15,80 
15,80 
15,80 
1s.ao 

15,80 
15.80 
15.80 
15.80 

16,00 
16,00 
16,00 

-16.00 ~-~-

24,98 
20.02 
30.72 

164.27 

25,28 
28,51 
-35.62 

428.04 

28 ,-0 l 
31,23 
39,40 

544.99 

29.10 
33.62 
45.69 

586.89 

12.30 
12.30 

116.31 
587,68 

12.30 
12.30 

172,72 
587.27-
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• 
SECTION CHANNEL MIN El OF 

_. NUMBER LENGTH ROA'HiAY 
MAX EL OF 

;, ___ 7"""'5~Q_.._o_o ___ ,_ .. 25, o_o ~--
7580. o o 25.00 

• 7580.00 25.00 
~'.'i , ____ 7?(l_Q.O_Q _ -~5,00 _ 

• · 8383,00 
_fl_?83..0_() 
8383.00 

) • •! 8383,00 

i------------ --
". 9023.00 

•:·: 9023.00 
··r 9023.00 . --- --~ -- - .. 
. ,, 9023. 00 •. , 

,.1; ,' 1--- - 9Q_7J. 00 -
' 9073.00 

• 9073,00 
l_, _ --'~Jl7J,OO 

803.00 
8()1,09 
803.00 
803,00 

640.00 
640,00 
640.00 
640.00 

_ 50_. 00 
so.oo 
so.oo 
s_o.oo __ . , 9139,00 66.00 

___ 9.139.Q_Q _ ___ 66.00 
9139.00 66.00 • 9139,00 66,00 

-
918'l,OO 

• ,_ 9189.00 

I I ' 

• 
" 

____ 9_189,0J)_ 
9189.00 

·-- ?.E_CTJON 
NUMBEI-I 

• ,, 0.000 

• r l' i· 

• 

--- ------- 0 • 0 0 0 
0,000 
0.000 

20.000 
20.000 
20.000 
20,000 

130,000 I ._ __ •• - -- - • 

" 130,000 
• ; 130,000 

• 
1.10.000 

150.0QO 
_1,5_0.0_00 
150.000 
150,000 

/, 11i , 
·I\' i-------- 200,000 

• I 200.000 
i'L ____ J9_0.ooq ___ _ 
," 200. 000 

• i'' 

c;o. oo 
so.oo 
c;o.oo 
50,00 

DISCHl\!<GE 
CF$ 

300.000 
425.flOO 
495,000 
700,000 

300,000 
425.000 
495,000 
700,000 

_300.000 
425.000 
495.000 

_ 700,000 

300.000 
425.ooo 
495.000 
700.000 

- --
300.000 
425.000 
49.5,000 
100.000 

', 375.000 ,00.000 
------ -- 375.-000 .. ---425.000 

• 375.000 4Q5.000 
~7c non Ton nnn 

LO~ CHORD 
o.o_o o._oo 
o.oo o.oo 
o.oo o.oo 
o.oo o •. oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo .. 

612.1:!0 
fd 2. l;lO 
612.BO 
612.80 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

610.30 
_ .610.30 

610.30 
610.30 

r,, 0 0 
o.oo 
o.oo 
o.oo 

C•ISEL 

t>00.900 
603.050 
6()3.650 
605.500 

600.947 
603,06~ 
603.667 
605,506 

600.954 
603.21<5 
603.967 
606.138 

600.953 
603.283 
603.968 
606.16', 

600.975 
603.2':15 
603,980 
606.186 

601.067 
603,344 
604.027 
~OF ?1C 

i \ i I ., 

MI~ EL DISCHARGE 
GROUND (CF5) 

60!':.?.5. L8.5.oo. 
6()4.25 265.00 
604.iS 305.00 
6~4.::5 43 1).00 

606.00 
606.00 
f.06.UO 
606.00 

606.80 
606.80 
606.RO 
606.HO 

605.40 
605.40 
605.40 
605.40 

60':>.40 
605.40 
'>05,40 
605,40 

60t>.><0 
606.,;0 
606. "'0 
606.130 

185.00 
265.00 
31}:,.00 
430,00 

185.00 
265.00 
305,00 
430.00 

185,00 
265,00 
305.00 
430.00 

lRS,00 
26!:>.00 
305.00 
430,00 

18'::i • 0 0 
265.00 
30~.oo 
430.00 

CI/ISEL 

, 60.9 • .78 
611.04 
611.3~ 
612.4a 

610,39 
611,55 
611.87 
612,77 

611.07 
612.12 
612.45 
613,18 

611.10 
612.13 
ol2.4Fl 
613.lq 

611.90 
t>l3.08 
613.34 
613,76 

611.95 
613.l':1 
613.37 
613,81 

',. 

HV 

.05 
,05 
,Ob 
.03 

• 0 f:I 
.os 
,08 
.os 

.09 

.09 

.10 

.oa 

.10 
,15 
.12 
.13-

• 0 ti 
.11 
.06 
.oe 

.05 
• 0 4 
,04 
• 05 

C1•1SF.:L I) IFF. 
l:ACH Q 

CWSEL DIFF CijSEL-WSELK 
EACH ::.ECTim 

0. 000 
?,1'50 

.600 
1,850 

0.000 
2.122 

,597 
1.839 

0.000 
2 .331 

0 682 
?.171 

0.000 
?.330 

.6Q5 
? .191:1 

0.000 
2.320 

.685 
2.2~7 

0.000 
2.276 

.683 
? 1 PQ 

0.000 0.000 
.o.ooo o. 000 
0.000 
0.000 

• 04 7 
• 01 ':I 
.017 
.006 

.001 
,213 
,300 
.632 

-.001 
-.001 

.001 
• Q?l:j 

.022 

.012 

.012 

.021 

.093 

.048 

.047 
n-," 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

o.ouo 
0.000 
0.000 
n r\ nd' 

HL 

.02 

.02 

.02 
• 01 

.62 

.52 
,54 
.31 

.69 

.57 
,58 
.43 

.04 
, 04 
.04 
.04 

.77 

.91 

.so 

.so 

.02 

.02 

.02 

.02 

TOP\liID 

33.928 
37,999 
37.999 
37,999 

28.599 
2A,S99 
28.599 
28.599 

28.599 
28.599 
28,599 
28.599 

34.955 
47.163 
60.127 
64.999 

34.199 
46.367 
94.631 
99.999 

31.943 
43.572 
47,141 
nn l"\nn 

OLOSS 

.04 
,04 
.02 
.oo 

.01 

.01 

.01 

.01 

.oo 

.01 

.01 

.02 

.01 

.03 

.01 

.03 

o.oo 
o.oo 
o.oo 
o.oo 

.01 

.02 

.oo 

.01 

QCH 

185.00 
264.60 
294,89 
291.19 

185,00 
264,85 
297.48 
318.57 

185,00 
265.oo 
304,50 
360.56 

185.00 
265.00 
263.82 
332,10 

185.00 
265.00 
227.33 
284.40 

185.00 
240.41 
265.67 
332.08 

I. . : 
I 'I 

DEPTH 

5.53, 
6,79 
7,10 
B.23 

4.39 
5,55 
5,87 
6.77 

4.27 
5.32 
5,65. 
6.38 

5,70 
6.73 
1.08 
7.~-9 

6.50 
7,68 
7.94 
e.36 

s.1s 
6.39 
6,57 
7,01 

'f •-"'• DIFF LENGTH. 

-0.000 0.000 
-4.071 
-4.071 
-4.071 

0.000 
-.ooo 
-.ooo 
-.ooo 

0.000 
-.ooo 
-.ooo 
-.ooo 

0.000 
-12.209 
-25.173 
-30,044 

0.000 
-12.168 
-60,432 
-65.800 

0.000 
-11.629 
-15.197 

-0.000 
-0.000 
-0.000 

20.000 
20.000 
20.000 
20.000 

110.000 
110.000 
110.000 
110.000 

20.000 
20.000 
20.000 
20.000 

50.000 
50.000 
50.000 
50.000 

175.000 
175.000 
11s.ooo 
1 '"'7~ n n r 

TOPWIO 

29. 32,. 
42.85 

199,44 
572.21, 

27.54 
45.76 

131.12 
428.27 

27.86 
31.87 
62.27 

257,16 

13.60 
13.60 
65,27 

-1-16. 7-2-----

13, 60 
13. 60-

125. 00 
12s.oo 

31.24 
116.24 
125.00 
125.oo 

, • • 
1/l 

• ,. 
,, . 
"-· " 

• ., 
:·• 
' -- -·-~------.----. __ Pl 

.1 

..! • 
- -: HI 

. ---- ·- ------ -
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• ., 
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• h· 1, 

-• 
I 

123:i,ooo 
1235,000 
1235,000 
1235,000 

;·- ~-20 Is~ o o o --· 
• 2015,000 

2_0)5.000 

• 2015. 000 

I ______ .. _25g_5, 00_0 
2595,000 

g .,. 2595,000 

3~0.000 
425,000 
4'15,000 
700,000 

300,000 
425,000 
495,000 
700,000 

300,000 
425,000 
495,000 

',' 111'1" 2595_,_0_!)_0 ______ 7_0_() ,.0 0 0 

• 3085,000 
' 3085,000 ,--···· ·- ... 

1''1 3085, 000 
•: 3085,000 

I' t-- -~- -- -- -

'" 3135,000 
•. , 3135,000 

'; 3135, 000 
··I · - -- i 1 -3 s. o o o · 

•·'I 

300,000 
_42_5, 0 0 0 
495,000 
700,000 

300,000 
425.000 
495,000 
700,000 

/:, l, 1 r·--- __ 3_1Jt~ ,_o Q o _________ 3 o o_._o _o o 
3185,000 425,000 • 3185,000 495,000 

__ 3185,ooo 100,noo 

•'1 
-1 

• 
• ,i 

1,1", , .. 

• 
• 

' 

3235,000 
_32.35, 000 
3235,000 
3235,000 

3810,000 
3810,000 

__ 381.0 •. o.o 0 
3810,000 

4260.000 
4260,000 
4260,000 

_4260,000 

e I 4205. ooo 
I 4285,000 f- . --- . • •• • • . 

·1 4285, ooo 
• ', 4285. 000 

: l l, ,, .:., 
1-: ,,, 

•1,e: 

4335,000 
4335,000 

_..'!335, 000 
4335,()00 

~----·--· '_+3q_Q_,_0_00 .. _ 
!'"I 4360,000 

.,, 4360,000 

,!----·-· 4_360, 000 __ 

• 4810,000 
, I,,[,'--~--- __ _lt_8J_Q_._9_90 ______ _ 

4810,000 
• 4810,000 

300,000 
425.000 
495,000 
700,000 

300,000 
425.000 
495,000 
700.000 

300,000 
425,000 
495,000 
700,000 

300,000 
425,000 
495,000 
700,000 

300,000 
425,000 

_495,000 
700,000 

300,000. 
425,000 
495,000 
7_00 .ooo 

300,000 
42_5,000 _ 
495,000 
700,000 

I , I 
I I 

601,793 
603,759 
60'•,'+31 
606,488 

60,!;304 
60<+,105 
6!)<+,769 
606,773 

60?,715 
b0<,,385 
61l',.03q 
61)(,.996 .. 

60:l,267 
60••· 781 
606,418 
t,0"7,305 

603,258 
60••· 739 
605.359 
60'7,199 

_603,2.6.0. 
60••· 705 
606,263 
609,222 

60:l,537 
60:5.176 
606,491 
609,504 

60•,.022 
60!5,537 
606,748 
609,650 

60<i,403 
60!5. 797 
606,924 
609,742 

60<+,396 
60!5, 728 
606,1130 
609,607 

60•,.467 
60:5, 767 
6.0il,040 
610,849 

00 1,.1>02 
606,370 
60B,310 
611,11:16 

60!5,810 
1:,o·r,oao 
6013,650 
611.345 

I 

0,000: d 
1,966 

, ti 7 2 
?..d57 

1). 000 
1,1\1)1 

.6'54 
2,004 

0,000 
1. f;,69 

,654 
1 •. 957 

0.000 
1.514 

.637 
l,A87 

0.000 
1,480 

.620 
1.8~,9 

...... 0.000 
1,445 
1,558 
2,960 

0.000 
1,639 
1,315 
3,013 

0,000 
1. 515 
l.Ll l 
2,902 

0.000 
1,394 
1 • 1 27 
2,818 

0,000 
1,332 
l, l O?. 
2,777 

0.000 
1,300 
?,27<; 
:C,:!09 

0.000 
1, ~07 
1,940 
2,876 

0.000 
1,270 
1,570 
2,695 ., . 

,'72,o 
,415 
,404 
,273 

, 511 
,J4h 
,339 
, 2!:16 

, '+ 12 
,280 
,269 
,223 

,551 
,396 
,379 
,309 

-.008 
-,042 
-,059 
-,107 

,002 
-,034 

, 9 0 '+ 
2,02'+ 

,277 
,471 
, 22 I:\ 
,282 

,485 
,361 
,257 
.146 

, 31:ll 
,260 
,176 
,092 

-,007 
-,069 
-,094 
-.135 

,071 
,038 

1.210 
l,2<t2 

-• 396 
,603 
,270 
,337 

,948 
, 710 
,340 
.159 

,, 
0~000' 
0~000 
o,ouo 
0,000 

0,000 
0,000 
o,ouo 
0,000 

0.000 
0,000 
0,000 
0,000 

0,000 
o.ouo 
0,000 
0,000 

0,000 
0,000 
0,000 
0,000 

0,00ll 
0,000 
0,000 
0,000 

0,000 
0,000 
0,000 
0.000 

0,000 
0,000 
0.000 
0,000 

0,000 
0,000 
0,000 
0,000 

0,000 
0,000 
0,000 
o.ouo 

0.000 
0.000 
0,000 
0.000 

0,000 
0.000 
0,000 
0,000 

0,000 
0,000 
0.000 
u.ooo 

'' 
~7.183 
44,105 
46,470 
53,711 

34,786 
41,128 
43,468 
58,301 

30,265 
36,702 
39,242 
48,169 

29,206 
34,307 
36,454 
42,812 

14,799 
14,799 
14,799 
14,799 

14,799 
14,799 
14,799 
14,799 

30,054 
35,576 
40,003 
85,439 

37,619 
42,712 
46,772 
91,975 

28,616 
34,877 
39,947 
61,027 

14,399 
14,399 
14,399 
14,399 

14,399 
14,399 
14,399 
14,399 

30,404 
37,187 
45,890 

135,434 

21,127 
24,769 
93,935 

189,360 

, r ,I 
1 

'I 
0, 00,0 

-6,922 
-9,287 

-16,528 

0.000 
-6,343 
-8,682 

-23,515 

0.000 
-6,437 
-8,977 

-17,904 

0,000 
-5,102 
-7,248 

-13,606 

0,000 
-.ooo 
-.ooo 
-.ooo 

0.000 ·· 
-.ooo 
-.ooo 
-,000 

0.000 
-5,522 
-9,949 

-55,385 

0.000 
-5,092 
-9,153 

-54,356 

0,000 
-6,261 

-11,331 
-32,411 

0,000 
-.ooo 
-.ooo 
-.ooo 

0,000 
-.ooo 
-.ooo 
-.ooo 
0,000 

-6,783 
-15,486 

-105.031 

0.000 
-3,643 

-72,808 
-168,233 

860,000' 
860,000 
860,000 
860,000 

780,000 
780.000 
780,000 
780,000 

580,000 
580,000 
580.000 
580,000 

490,000 
490,000 
490,000 
490,000 

50,000 
50,000 
50,000 
50,000 

50,000 
50,000 
50.000 
50,000 

50,000 
50,000 
50,000 
50,000 

575,000 
575,000 
575,000 
575,000 

450,000 
450,000 
450,000 
450,000 

25,000 
25,000 
25,000 
25,000 

50,000 
50,000 
50,000 
50,000 

25,000 
25,000 
25,000 
25,000 

450,000 
450,000 
450,000 
450,000 

" 
i 

•• 
• 
• I II 

:. 
',a. ,,, 
', I 

-·t ! -,,. 
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·9450~090' 185,000 .6Q7 .14:, ' I O •' 0 0 0 ,' •·' '1. 33 7 o.ooa · I 24.1509 :o. 000 ' 640.000 • • 5450.000 2i.s.ooo •603'. 262 1:11~ 'i.182 .O~ODO 27.535 -3.027 640.000 
5450.000 305.000 609.297 1. 035 .646 0.000 30 • 360 -5'.852 640.000 I' r ~ 

' \ 

•• 5450.000 430.000 611.537 2.240 .1'12 0.000 114.262 -89.753 640.000 • I 5489. 000 185.000 607._146 0. 0,0 0 -.001 0.000 15.999, 0.000 39.000 -~-- - -- , • "t - • 1, 
,,----54-89~ ooo'' -- •- "" + H •t 

I' 265.000 60~.241 1,095 -.021 0.000 15.999 -.ooo 39.000 
• 5489,000 305.000 609.268 l, 0 27 -,029 0,000 15,999 -.ooo 39.000 • \1 '\ _ ______ __ ~-'tll 9_. o o o _ _ _ _,430. OOQ 611.41:12_ 2,215 -.055 0.000 15.999 -.000- 39,000 _, -·· . -- - -· ---~---1: ( 

• 5490.000 185.000 607.160 0.000 .014 0.000 15.799 0.000 1.000 I':• --·-- - 54~_Q. QOO 265.000 603,251 l.092 • 0 l 0 0.000 15.799 -.ooo 1.000 
5490.000 305,001) 609,274 1.023 • 0 0 6 0.000 15,799 -.ooo 1.000 

I') I 

,, . 5490.000 430,000 611.406 2.1J2 -.077 0.000 15.799 -.ooo 1.000 :'. - " ' ' . " "' " - n I 1-- _____ , - --- --- -- - . - _, ·• - ' 

5556,000 185.000 607.205 0.000 .045 0.000 15,799 0.000 66,000 1,,. , \ 

• 5556.000 265.000 601:l,295 1,090 .044 0,000 15.79~ -.ooo 66,000 I 

' • . ______ , -5.551:>, Q O 0 305,000 609.306 1,011 .032 0,000 15.799 -.ooo 66.000 . -·· - ......... ,, 
)''1 5556,000 430,000 611.515 2,210 , 11 0 0,000 15.799 -.ooo 66,000 

1:tl e· 
- ul l I , _____ 5_55_] • o o o_ .185,000 ,607.200 o,ooa -.004 0,000 15.999 0.000 1.000 

I 

' I 5557,000 265,00U 608.2'11 1,091 -.003 0.000 15,999 -.ooo 1.000 • 5557.000 105,000 609.304 1.012 -.002 0,000 15.999 -.ooo 1.000 I:·• ' •-----~557,000 430,,000, 611. 750 2.446 .23~ 0.000 15.999 -.ooo 1. 0 0-0 ---~- -- ---- ------ - ------.,, 5596.000 185.000 607.340 /J • 0 0 0 ,140 0.000 24.985 0.000 39.000 • _______ 5596 ._o o o 265.0_00 6Qll.45il_. l .J 19 _ .167 _ 0.000 28.0,l 7 -3. 033, , 39,000 -- -- -- --- - -:'. IJ I, I· 
5596.000 305.000 60'l.456 .997 .152 0.000 30.721 -5.736 39,000 :~" . 

" . • 5596.000 430.000 611.938 2.482 • 181:i 0.000 164.266 -139.281 39.000 ,, 
' -

I - ' 
6553.000 185,000 608.457 0,000 l, 11 7 0.000 25,277 0.000 957,000 -'1 

•· 6553.000 265,000 609,39b .939 • 931'J 0.000 28,508 -3,231 957,000 • I) L ~ I 
_____ 6553. o o o ___ 30_5,000 610.llfl_ ,722 .66c 0.000 35,615 -10.338 957-.000 - --- - - - ----- -7 I 

I 
6553,000 430.000 612.166 2.047 ,227 0.000 428,036 -402.759 957,000 I , • I :e 
7423.000 185.000 609.471 n.ooo 1.01s 0.000 28.009 0.000 870.000 

1• i • 7423.000 265.000 610.31:11 .910 .985 0.000 31.230 -3.220 870,000 " •- 7423.000 305.000 610.939 .sc;s .821 0,000 39,400 -11.390 870,000 '·[· 
' 

1- --
__ ?_4_23. O O O 430.000 612.417 1.477 .251 0.000 544,994 -516,985 870.000 - - '' ft f 

• I 7473.000 185.000 609.543 0.000 ,072 0.000 29,098 0.000 50.000 •• , I 
7473.000 265.000 610,451 .908 .010 0.000 33,616 -4,518 50,000 
7473.000 305.000 611.002 .531 .062 0.000 45.692 -16,594 50,000 • 7473.000 430,000 612,446 1.445 .030 0.000 586.894 -557,796 50,000 I • 

1,; I L, 
7531,000 185.000 609.562 0.000 .019 0.000 12.299 0.000 58,000 I, 

I • 7531.000 265.000 610.445 .883 -.006 0.000 12,299 -.ooo 58,000 I • 7531.000 305,000 611.027 .S"l2 ,025 0.000 116.312 -104,013 58,000 I ,-- - --- '! 
" 7531.000 430.000 612.455 l.42R ,009 0.000 587,681 -575,382 58,000 . " • 7_5_55 ._o O 0 185.000 609,'i8R 0.000 .026 0.000 12.299 0.000 24,000 ,, l q· 

7555.000 265.000 610,tl30 1.243 ,3tl5 0.000 12,299 -.ooo 24,000 I , ' 

• 7555.000 305.000 611.264 .433 ,237 0,000 172,722 -lb0,423 24,000 :• 755_5.000 __ 430.000 612.455 1.192 • 0 0 l 0.000 587.269 -574,970 24,000 -- -h 
" ,. ' . " 7580.000 185.000 609,78:j 0.000 .19/ 0,000 29,315 0.000 25,000 : . 

I' I 1:, ' - . J__5!;1Q. 000 265.000 611.043 l.25rl .213 0,000 42,852 -13,537 25,000 I 

7580.000 305.000 611.351 .30R .088 0.000 199,444 -170.129 25,000 
e1-, 7580,000 430.000 612.480 1,129 .024 0.000 572.211 -542,896 25.000 •,t:-

1"!__ ---- - - -
8383.000 185.000 610.386 o.uoo .601 0.000 27.538 0.000 803,000 I . ,_ 8383.000 265.000 611.554 1,168 .511 0.000 45.765 -18.227 803,000 1' • ·~ ________ 8_3.!n. o o o 305.QOJ) 611.873 .319 .s22 0.000 131,120 -103.583 803,000 - -~' H v 
8383.000 430,000 612.774 .902 .295 0.000 428.272 -400.734 803,000 • • r,n?1 nnn 

1 "" "n" • l 1 n 7 n r "" '\ 
""' ., .. ,, • "fJ Fl,, ,,,,. '·" ,. .. 

.,,," " ... ,, 
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• 9023 .,o O ~ 265.000 612 .,120 
9023.000 305.000 612.447 

Lu ,, 90?3,000 430.000 613.183 

·-• 9073,000 185.000 611.102 
;, 9073,000 -· __ ,;65 • 0 0,0 61?-.131) r 9073.oo •- - 305.000 612.477 

• 9073.000 430.000 613.194 

f -. 9139.000 185.000 6ll.llq6 • 9139.000 265.000 613.079 ,, 
91_;39.000 _305,000, 6,13.337 

•· 9139.000 430,000 613.758 

;· I l , _____ .. 'V,!3-9 .• O 9 O ___ 1_85. oon fill_,951,. 
9189,000 265,000 613.192 • 9189.000 305.000 613,374 
91139._000 430.000 613.808 

• DATA FOR LAST CROSS SECTIO~ 
____ PflOf_ILE __ TYPF. ENC Tt,RGET 
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.~:i _, 
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• L w _ - _. 
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~ • I 1 · . , 

l-1~q, 
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I ···-- •.•• . , •1 

-· -- -1 
2 
3 
4 

tr v- --- --- ------ --

·• 

1.000 
1.000 
l.000 
1.000 

-210.000 
-210.000 
-210.oou 
-210.000 

1;049,, ' .1566 I O • 0 Q O ,1 31.8,73 
,3?.8 .575 '·o~oi>o 62.269 
,735 ,401:l 0.000 257,151:1 

0.000 ,03~ 0.000 13,599 
1 .,o 2.P. _.011 0.000 l3,599 

,347 .030 0.000 65,269 
• 7l6 .011 0.000 116,718 

0.000 , 79.3 0.000 13,599 
l.ld4 ,949 0.000 L~.599 

• 2:;iF.i ,859 o.ouo 1.24,999 
.421 .564 0.000 124.999 

0.000 • 0:,9 0.000 31.241 
1.238 • 113 0.000 116,242 

.181 ,037 0.000 124.999 

.434 ,051 0.000 124.999 

TOP _1! I DTr-1 TOP t1IL>TH 
Ai<EA-AC'lES l\REA-DIFF 

E. 0 :,13 0.000 
7,507 1.413 

12,6cl6 b,593 
~3.677 37,584 

· -4~013, 64q.ooo 1,1 
' ' . -34.409 640.00,0 

. ' I 

-229.298 640 • oo,o 

0.000 50,000 
- , 0,00 50,000 

-51.670 50,000 
-103,119 50,000 

0.000 66,000 
-.ooo 66,000 

-111.400 66,000 
-111,400 66,000 

0.000 50,000 
-as.001 50,000 
-93,758 50,000 
-93,758 50,000 
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JOHNSON & ANDERSON, INC. 
Consulting Engineers 

P.O. Box 1066 • 2300 Dixie Highway 
Pontiac, Michigan 4B056 

Phone (313) 334-9901 

TO: Mr. Dan Morgan, Acting Chief 
Flood Insurance Unit 
Water Management Division 
Michigan Dept. of Natural Resources 
P. 0. Box 30028 
Lansing, Michigan 48909 
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HYDRAULIC ANALYSIS 

Introduction 

The stream being studied is the Sweeny Drain, in the City of Fraser, Macomb 

County, Michigan. The study limits are from the Sweeny Drain-Harrington Drain 

confluence, to Fruehauf Avenue, a distance of 1.7 river rmles. 

The summer discharges were computed by the Unit Hydrograph-Inf1!trat1on Capacity 

Method developed by Dr. Ernest F. Brater. The 10-, 50-, 100- and 500-year flood 

freq~ency flows used in this study have been tentative! y accepted by the Michigan 

Department of Natural Resources (letter dated: October 28, 1977). 

The Project Manager for this analysis is William C. Rossow, P.E. 

Method of Analysis 

Water-surface profiles were computed by the HEC-2 standard step-backwater 

• computer program developed by the U.S. Army Corps of Engineers. i 

The hydraulic model was developed for the !OD-year flow. Th_e "normal bridge" 

routine was used for constrictions under low flow conditions for the JOO-year 

discharge. The "special bridge" routine was used for constrictions that exper-

' ienced pressure flow or pressure and weir flow for the 100-year discharge. A hand 

calculation was used for the 500-year under pressure flow or pressure and weir 

flow if the constriction was coded for low flow. 

Valley sections upstream and downstream of culverts were located where full 

cross-section flow would be developed out of the influence of the bridge con

striction. The criteria for placement of these sections were those outlined 

on pages 18-21 of the HEC training Document No. 6, Application- of the HEC-2 

Bridge Ro~utines. Accordingly, the downstream section was placed at a distance 

of about four times the average length of the side constriction caused by the bridge 

abutment. The upstream section was placed at a distance about equal to the bridge 

constriction. If the actual field-surveyed cross section fell within this distance, ... 
• this section was encroached as appropriate. 



• 

• 

Variables and Coefficients 

The roughness factor (Manning's "n") were established by comparing the photographs 

and descriptions found on Pages IOI to 123 in Open-Channel Hydraulics by Ven Te Chow, 

with photographs and field inspection trips taken at every cross section. The 

channel bank slopes have more vegetation than the center section of the channel. 

The channel "n" values range from 0.03 where the center section of the channel 

is relatively free of weeds, to 0.07 where there is a considerable amount of weed 

growth. Bank slope "n" values varied from 0.06 to 0.09, depending on the density 

of vegetation. Overbank "n" values range from 0.02, for a parking lot, to 0.08 

for an area of high weed with dense brush. 

The contraction and expansion coefficients used throughout this study are 0.3 

and 0.5, respectively. 

The total loss coefficient (XKOR) used in the HEC-2 "Special Bridge Routine" 

was determined as outlined in Exhibit 2 of the HEC-2 Users Manual 1. The individual 

coefficients were taken from tables published by the Bureau of Public Roads. 2 

The weir discharge coefficients are taken from charts supplied by the Michigan 

Department of Natural Resources, as published by the U. S. Department of the 

I 
. 3 

ntenor. 

Synthetic Cross Sections 

Synthetic cross sections utilized in this hydraulic analysis were developed by 

repetition of a field surveyed cross section. Since inverts are known only at field 

surveyed sections, a straight line is assumed between these known points, with 

inverts of synthetic cross sections adjusted accordingly. All cross sections and 

their origins are listed in the Secno Table (Appendix A). 

Starting Point 

•. This analysis was begun at the Sweeny Drain-Harrington Drain confluence. A 

stage-discharge relationship was determined for this area of the Harrington Drain. 
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By using the flow in the Harrington Drain, corresponding to the time when the 

Sweeny Drain 1s at maximum discharge, a starting elevation for the Sweeny Drain 

was determined, 

Sensitivity of the Roughness Coefficients 

Two backwater runs were made for the 100-year flood varying only the roughness 

coefficients. An increase of the roughness coefficients by 20 percent resulted in 

an average increase in water surface elevations by approximately O.t+ feet. A 

decrease of the roughness coefficients by 20 percent resulted in an average drop 

in water surface approximately O.t+ feet • 
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DESCRIPTI0'' 

HELOCATED VALLEY SECTrn~ 8 
__ LI\.'-'! E >< T A D,J Uc; TED 

LEFT AND HfGHT ENCROACHMENTS 

--

DUE TO E/\PANSION 

~HI DG E SECTION ~ l~-MILE ROAD DO~NSTHEAM FACE 
GROUND POINTS ONLY 

__ TOP ,UDT>-i ENCROJICHEILJQ _U:IJ\__L OE THc BRI OGE OPU!IllJG 

BRIDGE SECJI_ON A ,,, l'>-,..lLE ROAD.__ UP.STREA•1 FACE 
TOP clIDTH ENCHODC~ED TO THAT OF THE HRIDGE OPENI~G 

RELOCATED VALLEY SECTtON B 
INVERT llDJUSTED 
LEE_T_ENCHOI\CHMEN.T_DUE TO BUILDINGS 
HIGHT ~NCRO&CH~ENT DUE TO CONTRACTION 

kELOCATED VALLE< SECTION A 
lN\/ERT ADJUSTED 
LEFT AND HIGHT ENCROACHMENTS DUE TO BUILDINGS 

VALLE:Y SEr.TIOM B 
LEFT AND HIGHT ENCROACHME~TS DUE TO BUILDINGS 

VALLEY SECTIO!li C 

VALLEY SECTION 0 

VALLEY ::.ECTION E 

VALLEY SECTION F 

BRIDGE SECTION < ADOLPH 
GP.OU•~•J POIMTS ONLY 
TOP jIDTH E~CROACH~D TO 

STREET 

THAT OF THE WIJ.lGE OPENING 

__ clHIDGE SECTION G • ADOLPH STREET UPSTHEA,~ FACE 
TOP 1IDT'1 E0CROI\CHED TO T>iAT OF THE BHIDGE OPENING 

RELOCATED VALLEY SECTION F 
INVERT ADJUSTED 

VALLEY SECTION H 

VALLEY SECTION I 
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J 4335 

4360 

K 4810 

_L ____ __';,'±_50 

_ .. 540.9 

M 5490 

__,.. ___ -- 5556 
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5557 

5596 

N 6553 

0 74::,3 

7473 

7531 

p 7555 

7580 

BklDGE SECTION~ GRETTEL ROAD OOWNSTHEAM FACE 
GROUND POINTS ONLY 
TOP WIDTH ENCROACHED TO THAT OF THE ~RIDGE OPENING 

BRIDGE SECTION J 1 GAETTEL HOAO UPSTREAM FACE 
. TOP •HOTH E..'-u:RQAC.HED TO T.HJ\ T OF THE BHIDGE OPE1~I'\IG 

RELOCATED VALLEY SECTION I 
INVEtH AOJUSTED 
HIGHT ENCROACH~ENT TO RETAIN DIVIDED FLO~ 

VALLEY SECTION K 
rlIGHT __ Ei'JCRO~CHt~ENT DUF. TO BUILDING~ 

.VALLEl' SECTION L 

><ELOCATED VALLEL SECTION L 
INVERT ~DJUSTED 
TOP 1IDTH ENCROACHED TO THAT OF THE BRIDGE OPENING 

BRIDGE SECTION MB 14-MILE HOAD DOWNSTREAM FACE 
TOP WIDTH Ei,CPO/\.CHED TO THAT OF THE BRIDGE OPENING 

UPSTREAM FACE 
TOP ~IDTH ENCROACHED TO THAT OF THE BRIDGE OPENING 

RELOCATED VALLEY SECTION L 
P-IVE,H ADJLIS TEO 
TOP WIDTH D,CROACHED TO THAT OF THE BRIDGE OPDJI'JG 

HELOC.ATED VALLEY SC:CTION L 
I1.JVERT O.DJUSTED 

VALLE( SECTION N 

VALLEY SECT I 0~1 O 
RIGHT ENCROACHMENT TO RETAIN DIVIDED FLQij 

RELOCATED VALLEY SECTION 0 
Jl'JVERT ADJUSTED 
HIGHT ENCROACHMENT TO kETAIN DIVIDED FLOW 

BRIDGE SECTION I JOSEPHINE ROAD 
GROUND POINTS ONLY 

BRIDGE SECTION P ~ JOSEPHINE ROAD 

RELOCATED VALLEY SECTION 0 
INVERT ADJUSTED 

DOWNSTREAM FACE 

UPSTRC.Ar.1 F ~CE 
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8383 VALLEY SECTION Q 

90?3 --~VALLEY SECTION R 

9073 ... .flfJlJ)GE SECTION ,., •U\S.UNIC HOAD DOtlNSTqEA,•1 FACE 

91R9 

GROUND POINTS ONLY 
LEFT A~D HIGHT ENCROACHMENTS DUE TO BUILDINGS 

BRIDGE SECTIONS 1 MASONIC ROAD UPSTREAM FACE 
.LEFT AND RIGHT ENCROACHMENTS DUE TO BUILDINGS 

RELOCATED VALLEY SECTION q 
H 1VERT AD,JU<;Tfn 
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' ' ' JOR NAME: r4/TV nC:: .,C,p A<~ R JOB No. l.5"070Ja4 I / 111c5 - - - - , . / -✓- , , .... ~---,) 

WATERCOURSE: ':5 W c £ 1v Y' 7.::>;.?41,</ CULVERT LOCATION: /7 -/??/,t £ Z:"C74Z> 
CULVERT DESCRIPTION: c:::"- · ,g "://~ 1 /l?v'~ 7/- BY'i-4.8 !DATE 1//¢/?J I 

Ail?C:#~ mireJ?.£7.;) 70 c:,c,,,_1~.e,,'7 /1/ ,4 i(, £Lt.. C. , 
, 

EL. 4'.?C,~ 1 '3 ?~re -- ,;;,t:.o,?,=-,,;1 co,vC!R.c7 .€ £,4,.JI<(', 
.:::; Go ;;i. o / "' 70 

, nia.x u/:> l / 
~ WEIR DESCRIPTION: ;PA-vem.e.A/7"- 8c;:. "l.51?MP7'~ 

!Cl G"?.s,7 
~~-

A =/7Cis-/. 8.3 1 
(.,;.,.,,...,....,) EL'5f~,::; 

D= So=-- • O!:;,z? ~.) 
WP= 69, 7./i: Ke= .7 L= /lo 

29,1 _ 8,8(;:; .031z /30 I Sta. _;lo R4/3- n = Sta. 

CALCULATIONS AND COMMENTS: 

xK.o!Z.. - /-1 ~-7' 
z'?,1-?? t C. 

;e4/"'-:, 

- I -; ..J. a .P-.r".. I', e?'3/ Z )Y/10) - I • / , C,,,,1"""""\..P' \ ~ .,. , 

- :;_' 6 s:--
_Co~Q-

, / 
,4-sSv»?e f?;, s 

A- I 5° - • 0/ ¢... t... - -:;z,,-_ -~= 

CoFq.::: S,oz.. 

.. -··---
' -----·---



Ce c. Ce 
JOB NAME: c::!1ry oF .,Z::-.eAse~ As. JOB No.JS"~7g'74)/ J/8,¢. 
WATERCOURSE$0/££ ,'(.../Y V l?AIA/ CULVERT Vol.:;P,t/ ,s ?.t:EE"T 
CULVERT DESCRIPTION:.,7)t,ttr/-?L47"c ,4,eq BY ?AS DATE 77 
W✓ 'rl/ ,;;1 L , .4??,e.oK s?:z;tJ = /4,s:: CoAlc>. '1?1"-K ct.LC ~--~ EL ;;;;o 1, 5"" & 
#E..aPw.4t..LS/ Alo w1~9 (,<.,14 t..Ls, = c;,o~, :z l ~' 17 4/~"' 
WE I R D ES CR I PT I O N: 7'4-V,~r?? E../VT / 

------:,,.__ , I EL.577. 7 - L 5i7, 7 ZZ£4ZJ7".;/.:. 3~ /- (~) So= 0 ~ 
02/J D = 7, 5" -t:, 

A= o~ 51:_- , ~ 
W p = % 'Cf f:--C. Ke =--- L= S-o/ 

29. I = q, 8"/'1 n - ,o34 
R413 Sta. 3 /8~ l js1a.3;3$" 

CALCULATIONS AND COMMENTS: 
"'?P µvw,J,,,,1:;2_ JI -o/1 ., I 
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,:.' {_ c'. ) 

/-J.,(e..-f ;;;ct,/;;?. - = /t-. ~-,I- Cj,51 '7(o34) r~C>/ 
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~ 

_g::. . ,;;-
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'- 3G::, - • 
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J_o_b_N_am_e_:---.:::.,:::.' :....I 'c...· .:..V_..=Dc...:....f-'t'-~.!../..:.K-..::'<e:.:.Fc..."'-...::-_ __:I_:::-.;.., .::1:.:.··..::S:c.:,__: _____________ +-B_y_:_..::O_. /1Jc...c...E=-·· .:...'.:.I _________ --' . I Date : F t \, t C "j _ .3o _ ?C- ea ure: µvc: rl 1;:,{.,,:7 ,; sr.cvc.. a er ourse: 5 LJ=;fiJFy p(c'JJ,N 

Remarks: ?',, L .;;:r-
'"u1 o oG. 

' wi-LJ Pi=:l,!SH f $/"'t::L TPF.r:S ~,J '[-;Of!/ eAr.)K'_z 

\,idth of Piers: Pier Shape: No. of Piers: Area: 

Water Elevation: Length: Width of Deck: Skew: Q 

FIELD SKETCH 
Profile View ___ :;. Plan View 
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_x_1 __ ~_1_i,o., 

, ,..,.... l 

BT 

BT 
3T' 

9.aol 

196.eo'. 
609.60 

15 192,60 

I '·, ' •. 
,• l, 

. 100.00 610,10 

' ' 
• ~ . ; al " • ' ', 

,, 609,60 '; . 604,110, ,. 
602,20 207,40 

207,40 

o.oo 

200,00 
609,60 

609 .. 60 · . 605,20 
598.40 ,,·': 300.00 

203,20,. 
609,50. 

609,60 
0,00 

Gff &1·0.50 -;, o.oo 610,10 · .. 100,00 609,6• 192,90 s9e,4o 192.60 
GR 597.10 ·. 196,eo·. · 591,10." 200,00 597.10 203,20 597,70 206.00 

·-G"R'r'----,6c-no9";'e:,u--· -211r;-,."'o--~609-;s•,.,o.--c-' ~...,3uu.o·,.,o~~· ·609-;-2~0-~<+ oo-;-o 609-;-70 500. oo 
*******************LISTING 

192,60~'598,40: 194,00 
206,0~- 66?,20 2~7,40 

OF TOP AND BOTTOM SECTIO~S OF ORIFICE******************* 

605,20 203,20· 

( 597 • 70 . ;. : 
598,IIO-·. 
6'1."0-;-30 

l 94, 00 ,, ~ 
207.40 
600-;-rr"o~~ 

.. . ~-; ..... -· .. • 1 ; _, • , ,, :, i i 

. ' ;,,,}, l _, '" ;:.. '·• ~ 
,,. -~ .... " 

192,60"' 6~9',60 · 192,60 598,~40 ·194,'o-~- 59i,7o ~96:~~-.. ·s9-f,10· 200,00 591,·?o ·~;·, ,.._:;:··· ,,,. • 
203,20'~' 597,,70'" 206,00, 597.70 .. 207,40' 598,40 207,40 609,60: ;, . ., 

• ,:;-'! ' . ,,,·,, , 

. ·-> ----
-****~ * * * * * * ~ ... ! s1i--r,1-r;---r1rcooR 01·rr.A-r--es-0F-,JH I F-r-cE~*~*T---=t:*** *~~* .. ~ **·---------------'--....:.-'-.!,.__.o.__ __ 

-1-<J-z-;-&~--<J<r;1lt,:7,-0"2-;-2-cr-l-<J'6--.e o-6 n 4.-4-0--2'() o.o o--£,·o s-.2 o---".c u-3.c 0-6-0-1+. '+ lr. ------,,.---------. ,...,,,"""·:-
206.oo:··,02,20. 207,40 59~.40 2U7,40 598 0 40 206,00 597,70 203,20 597 0 76 
200.00. 597~70,.· 196.80,' 597.70 19'1,00'. 5'?7,70 192,60 598,40 192,60 598.40 '' ' . . . 

'· 

ORIFICE WETTED PERIMETER ', 9,8991' ,.• 
~, ~ .... 

' ' 

' ' . ~- ... 
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~~ ohnson & .Anderson, Inc. 
Consult1n1g Engineers 

HYDRAU. STRUCTURAL DATA ie 
P O Box 1166 2300 D1x1e Highway Pontiac, M1ch1gan 48056 

C, 01)€!) 

10/~/7~ 
!/l:H 

Code No. o4- IA? 

Job Name: f:"l!.ASER. r. r. $. By: T.R p"='.u'/T 

Date: /Ci· I•?(,,. !Feature:C:ri2.£.ff€..I.. R,J. CuL/J(.ti!.7'" Water Course:: SIJJ[LIJY DfA/'IJ 

Remarks: I-A\A:LT\-PU\T£ fll?CH Cut.v&Jl.T 

PHoTo: C-· I U..'S.f: , c-2. "."-.. _ c - ~ t.-1 . . r .,:1 r?.-1., C. • ~ D.S. , C .c, 'D,5, F. 
J J I ,I 

• 
Width of Piers: __ Pier Shape: __ No. of Piers: _ Area: 

Water Elevat'ion: 599, Length: 5o,. Width qf ~: cv,_,,./fAfT Skew: ",..,., 
t ti' f3 /I 1'y /4- .? 0 /,r V/7/~P//r,,r- 7v 

FIELD SKETCH 

Profile View . :-1--, f Pl'an Vi ewll , ;;;; 
I', ' :,, ' f, I, :e =F 1· ,- ;r r<'(" -

A 
'SC _ ____,--,-.----,-..! " , ,- ~ - -~ \ \ I \ l ' l ,; -i--i---i7·7-,-

. .,,, \ \ I 7-J ~ I 

,-- -~ • ••1·.: I 

l ' I ' I I j ', ,,..- i ' ~ \ I 

! ii>;_ ,I I I \ '.\ 
~ ' 
I ' ~-~---M I I L>1 I=== :-c:·s: I . -- - - -- t- - - I - C7 

I ,, Ji j l I ~ 1-,;!-_}_,__ co.,- 'J ,!, I I ;:;; 
} I'- _f_ ~ JI tr ! -; 

:::" n ,, -• -----_i1w1 t.:: .. ---=---=- ~I~~ . ------f-
\ 

,.. --- .I 
I :r,c I • \ 
' VI "2-~£. I f t I ;( ' 
I ' ....._ • '- '11 I 

..... '):. f,\ I ... ' l l 
-- r -1 1 !~ \ , , \ r \ , 1L[ \ J .......__ r ..... , f I vJ I I ...... I ~}(• 11 I 

I ' . ' --· ---~ '. ' . . I !,1 \ ' -- - ·-- - - - =--==-- ,_ ' . "'- L:.J ' ' ' ,, . . "' ' . UL I ,_~,,, \, ' ' ,, 70G), 1P I ,•:- ... __ --f ,-r. r I cl 7) ; ' L I ! 
'1-;,..,.. C C - I ' ----- .... ,!. "' I I -'--'---1 _____ _ 

:J ;, " ., :- -·--~- - Ci =1 I )' \ ·- I 1"' I 't-' 0 ,...', 1 ,-. I 
,.,;.., ''· I 1:t 
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JOB NAME: Cliy or ,C::,e.ASE ;e. ,,c:,s JOB N0. ,~70 0¢ 11 V87 
WATERCOURSE: 5wcEN'Y' 7;)~.A.1,,J CULVERT LOCATION: q??ETrc~ :e 7.:;:, 
f"'III \/LDT nrc-r-n1n11r'\Prt..1· ,.,,1/ _,, _, H ...... 

BY / .4-.8 I DATE ~,V7? I \.,UL...V LI\ I uc::..:>1.,r;1r I IUl'I. /fl- •,5 ><8-11 /T/(lltl?U/rf 

4/?t::.,i/ Cr.IL '11:f:."J (J);.,.-1( Col./Ct:£7'6 #E:4Vt,.J4Ll.<::.. , ,,r; ,t.,< v/. "5, EL.C:,/o,~ 

, ellc, """·J / s:eHnP .. .. 
I 

WEIR DESCRIPTION: "?AvcmEJ.,Jr 36 1 3Ze4PTI 
J -· ,::-q:;}1 t..L_-,,,..,.. -~ G✓1-1) Fl ~'/'1,4, 

A = ?4 1 5" S../ I c,:, 7, I ./6 D= So=- o,o (~il-f). 
WP=~(/. _/t- <0 ,s- S-o ~0 Ke= L= 

29.1 = /0, 83 30-;:;,_ n = .o.s:;- Sta. ¢~3,.::::;:- I Sta. {f Z,:BS-n4/:::\ n .. -

CALCULATIONS AND COMMENTS: 
~l~~h~~ ½ ~ 

~:=@ "7!
1
·z. + ~71&,!_) 7 ~ k,.s}:os)~ (/3:c;r:o,t),z.l ~ 

L J?_,,~ J L 3~ 4- .J 
.--,7 :::; .o35' ' 

.X/(6'/?-= l-1-. ~ +- /o,B3(,03~L( ~o) ..... 

- :), IG 

_c.o;::q _,49,31),fC h=. s 
_ii_ - ,:;-· 

n//1 ,_ --- - , v,..,.. 
L - . -::,~ 

Co,c~-= 
, 

3,0~ 



_i ___ 4_2_a_~-,;~.-.... ·~;;-,.~.-·-:,-,-.1-~--~.-,.--9-5_._0_0 ___ 1_0_9_._4_u __ . r __ 2_4 __ '._10-~;-~--... ·-2-~-·-o_o __ .,--,-.~-4-,.-~.-:.-·:-.. ;~:~·-:·-·.-,:-1_:_o_u-.;~-,-r-,-"--,-,.-.-~,.-. ~-.~ 

1 ·1 • o· o\: If..· . 3 5 • o o · · 61 _o • 2 o o • o o s; 5 • o o 61 o • 3 o 6 o o •. 1 ij .,. · _ 1 ,. ':15 • a o , 61 o • 3 o . .? o 2 ; ~.o; , · T 

. ' -
r ·, ·9a;20 
T ' 610,40 

~t~ih.;o:·:1:,.~05·:7•·,.i:101:,00 610,40 ,,60.'.'.'s'o 102,2ct·'e,.•~io:110. · ,;06:·50·::.r·io~;40·"-,·•·_, 
.. : 606,50 ·. ,, 106,20 · _ 610,40•' 605,70' 108,E.O 610,40,: ,602,50.' 109,40_ ·,/-, 610,40 -., ' 

r--~600 ,5 • , 17 5 ;-o D, ' 6ro-;7·nuc-----,o.-, non--------------------'-'---~--------'---'--,-----'-

l" ·, . ' , ,,, · .. ·_: .. ,, -·,,_ .. 
:_ •1, ). _,. ' j 

;R 610,10 ,,·· .~·.oo 610.20 35,oo .: 610,3·0· ::. ,' 95,oo 

'' : , .. 

R 599,60 96,20 59,;,-;-50 lOL.'0"0,---,,599-;-t. ,· 11)2,20 
R ~00,40 108,60 600,50 109,40 610,40 109,40 
~ 610,80' 305,00 611,50 360,00 

. - ; ,- ' 
' 

,, 
,. 1' ,. 

., '•;- :;,•,'t>, 
600,10 95,00 599,90 95,60, .... ,. 
5 ~e;~o~,____,tv3-; 11,.,..__:___ E; o-o-;-o-0--1 OG.-2 n----
610,70 175.00 610.70 195.00 

*\'¥~-*-~;~-:•:•:•;~-I-~7~F~~~-~~N;t,~,~-~-T~!M-s~e-T-I:ms::-•,f R·J·:~ly!~:~'.*~~'.:~.~-~~~.*~·:":"",-.-__ -,-;~----,~~-:{ ___ '.~~->--_--:-::~-,;_-·.:·-.. -;·-~·-;-. -:-.:-;~--:~-'.:'."'·,-. ,-

-9!r;t)ir-6--0-0-;-l 1, 95-;-a-o-----.;·02-;-5il--9 e.-2 o-6 o 5.7 0--1-01.--;-o-o---6·0 6.--5 0--1-02.2 o-6-o 6.-S 0---='---___;___--'--'-'-"-'-c..:...-'----'---.::..:.:s:....-"-
, o 3, 4 o 606,50 106,20 6os.10 1oa,6d 602,50 109,40 600,50 ., 

"• 
l ' ~-~,, 

, .. ,, ' '' ,, 

'Jo ' ~ " 

.,, 
' ' 

"; ~ ~ 

·95--;-o-•-----6""0"'o~,..,.1"'0--95-;il-o---G-n;:,--;:;-n--98-;·20--1:,a5,-70--1-ci1---;o-o---f'>·o6.-S•--10z-.-20-6-06,-sn---"--------_;__--·-'-'--'..:·':..'..:....-
103.40 606,50 
1oa,60 coo,40 
":Ja-;-2 o--5~ 9 , 6 0 

Dli.IFICE AREA 

605,70 108,60 6n2.50 109,40 600,50 
600,00 103,40 5°9,60 102,20 599,40 

109,40 
101.00 

60o,5o· 
599,50 

106,20 
106,20 

95,80 
' 

-5·9~91J---;-9 5--; o o-----E;~ 0.-1-o---;-,,s-;-o o---.,,? ~.,.,.,, --~,.-~.;,"':,-----.-c-, ---------------
· ·' ,, -

' ' ~ .. 

74,5 WETTED PEHIMETER 35,4 29,1/R**l.333 10,8292 

' ' 



I A~ohnson & Anderson, Inc. 
Consulting Engineers 

P. 0 Box 1166 2300 Dixie Highway Pont1ac, Michigan 48056 

Job Name: 

HYDRAU. STRUCTURAL DATA 

By: 

C Ol)ft> 
10/f/7/, 

fJIZ/J • 
Code No. 

Date: 
l:J--/-7,.: .. I Feature: 14 l!,•'_F i:,\ C.c•~vc,., 7 Water Course: 5_,_,r;r,_1/ 1.:;'?.r .,_1 

Remarks: 

ll -

Width of Piers: 

Water Elevation: 

~ r•.-..1-- <, J C-,,-,/\r.,.C1! 

\., -· (_ 1 .- D, 7 LE I ;-' ?, .- - f?, r; i: I ~-CJ. f:_; r- f" ... r: /),S, F;:r,=-

Pier Shape: --
Length: 

Profile View ~;!J 

;' ~. 
rJ 

~.,.,,,,,~ C 

' / ;; 

f ~·=·✓;: __ / __ -~--: i 
- ' 1=7~-1 

~. I : 

i' 

No. of Piers: 

~/idth of Deck: 

FIELD SKETCH 

' ·- --1,· 
---___;_. -- -

! 

i: 
' 

---· 

~ 

:r {' : ,, -· ' 
-, :r 
L~ :: 

Area: 

Skew: 

Plar, View 

I 

' I 
I 

' --
+-
_;; I 

,-

I 
~ 

I /'-
! 



JOB NAME'. /1,.,..,/ ,..,,. ,c-)?,-, Q ~/? JOB NO. 567n ! o ✓ I I ! /.90 l._ I, y ..._,,I I ,,~.._.-r.._ 

WATERCOURSE'. g i,lccAIY /JIU;//'/ . CULVERT LOCATION: /~-./l✓Lf: l(o,,{ 0 

CULVERT DESCRIPTION: /1,,.., .,./,,,, p ,c ~ &x BY 'U'/1 jDATE ./-7-7T ._,_,,., ... ,,._ ,,_, -
"&co t<.E ,./ <'.'.'o,/f, i beBR.1'J. 1tl i:,oT7':J/I f ,/4 ,,,/;,.!!\ ih,1.2) (;D..9.t/ EL. ~/1.5 

o.ocl Q!O= 155 TW!O= 3.b::> 
/(A/. L(', ~ ,..-It,/. '"l ~1) n= 

.9/,b a 
. 

Q 50= cb5 TW50: ¢75 L ~ A= 

?, II I Q!OO= ..0.5 TW!OO= 5.78 EL. ~3.5 
R= -

o.5 Q500= 0o TW500= 79,l EL. G::,3. 5 
Ke= So= -o-
D= 5.9' L• 

/' / , 
'""'" 

LSo= -o- Sta. 5556 I I Sta. .5,/.90 
1 ... u:::- /I n1A1 /IT ~R .lll\1/11 YC:IC: 
11~1""\V l'l'I""\ I~•\ l""\l'lr,L.1 VIV 

. -
FINAL 

Q INLET CONT. OUTLET CONT. HW=Htho-LSo HEC-2 FINAL t!l H 

.. 2 
HW 

HW de +D HW r-1 r-,, HEC-2 
HW H de ho HW D+(I +Ke) V HW C.LC. V. 

D 2 2g 

/S5 o./7 c. 71 D, ti /,(,f 3. 7?::, 3.7(:, 3.87 b.oo .3.87 3.87 bo7.37 

c:"'• ,,,,_ O.bO 3.5t/ o.z/ f.~ 3,JB '-/75 l,99 b.09 5.oo 5.co b08.!)C 
...... -.. ~.j:-,, 0./ob 3.89 C>.'31 1<7 9:D~ 5.78 f>.09 G::,./f, 5,99 5.JJ w9.'/Y 
,/30· 0.8? ¢.8</ O.{:,c ?.85 ¢38 79.P 8.bl 6.9'/ - 8.6/ ~k1R.. 

• 

CA LC ULA TIONS AND COMMENTS 
½ ' <~ 

t-- Q.3rs (~) 
. 



JOB NAME: (t 1r( or- Fl?A,<:'ck' JOB NO. I 5b70 I ot/ I 1 11..90 

WATERCOURSE: !]"4~,,;,J 7).fAtN WEIR LOCATION: ;t/-/i,e lco-4v 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

HW TW 

QT ELEV. ELEV. 

He oc=A/ _2g~~ AVG. HW 0 a MIN. D ( 3-12 l w 
2. L (6X7) C 

CLH 312 -(2-3) y1-+Ket z:in L RD.EL . (2-7) RD.EL H \ 2-12/ 
R 4/3 

w 
C./ C. (IIX 14) (5+15) 
- 5 • T 

I 

t/.3D Cc,11,9f U/47 o. 'fl 37~ 5f 61/.'5 - 0 - /.0 5 Z 

I 

- - ----- ---------- -¥---- --------- --- --- - --- ------ ------ -- --- --- ---- ---- ----- ------·-·-

! CALCULATIONS AND COMMENTS 



CITY OF FRASF.R JOB NO. 5670-04 
Sl~EENY llPA IN 
14 MlLF. RO~[) 
HARD ~URFACE 

:-.24 · F'ooT-BRF.~D_T_H _______ _ 

I,.;; NUMRER OF POINT5= l:l · 
SfATION ELEVATION ------- ---- --=--"--~-:-:-=-c-cc----------~------------------

100. oo ~20.00 
100.00 lil?..l:lO 
111.00 612.80 
179.00 612.40 
231.00 lill,':,O 
2"i6.00 611.60 
292,00 nll,80 
315,HO lill.HIJ 
324.00 611,70 
3'i6.00 'ill,90 
3Al,OO 61?.,20 
415,00 ___ bl?.,':,0 
4l'i,OO 620,00 

WIDTH OF ROAGWAY~ 

- - ---- ·- ----------

36.00 
___ ROA_D_S_URFjlCE_: P_AVF,J) ____ _______ ____ _ _____ _ 

ELEV~TION FLOW CAV TOP WIDTH 
FEF.T CFS FEET 

__________ 6_11. 50 ________ o ~o _____ o. o ___________ o. 
611.60 1,13 2.895 31, 
lill.70 6,22 2,927 54. 
Iii l .8v 17 .37 2,933 J2b. ___ _ 

-------611,90 39,28 z'.9~-4 · 148. 

• -- v --
612,00 71,22 2,977 lh2, 
hl?.,10 112.01 2.990 176. 
hl2,i:'U lol ,40- - ----2.-'l9'1 !YO, 
612,30 21Y,35 3,004 207. 

hl2.5U 
hl2,t>U 
61?,70 

.... '. -, ..., 
coo.cc 
3ni:'.l:\O 
450,08 
'i<+7,99 

3.00 .. , ____ 224. 
3,004 253~ -
3,004 270, 
3,013 2Fl7, 

-- ---- ------ -- ---- ------

~-~-- - ---- -- - ---------- --~------- ---

AREA 
SFT 

o.o 
I. 54 
5, ti U 

13,hJ 
2 I, 3 l 
'+2,79 
'>9,hY 
fl, 9-J 
'-,17.1-\:, 

143, i:'i:' 
ln4.33 
197,15 

-----------------·-- ------------ ----- - ---- -

- -- - -- - --- ---- ---- --- - ------------- -~--- --------------- ,-- - -



1 54,,' .oo 13 ., • 
T 7,00 0,00 

------

--=.--a.-.-.-~-----~---------
•T 
T 

250,00 .. 
611,60 

611,60 
0,00 

300.00 315.80 39,i 
1; ' 

611.BO 0,00 100.00 

o.oo 300,00 611,80 

39, 00 39,00 1,000 '<> .., . •- -~-~ ( ' ' ' 

611,60 0,00' 2U0,00 611,50. '" 0,00 

609,40 315,80 ., 611,80 
' . 609,40. 3~0~09 

, l .•, I • 
'I • - ' ' - . ,, ' ' -

" 
------------------------------·-------------,-----~---------------
R 611,80 0,00 611.60 100,00 611.50 200,00 611,60 250,00 611,80 300,00 

,R 603,50 300,00. 603,70 307,90 603,50 315,80 611,80 315,80 611,60 350,00 
:R __ 611 • 5 a__:_ __ 4 0 0 • 0 •-· -·--61-1 • 60-:.._ __ 5 0 0 • 0 •-- b 11 • 60-_; __ 6 0 0 • 0 0------------------------· _,_· 
******************LISTING OF TOP AND BOTTOM SECTIONS Of ORIFICE******************* 

300.00 609,40 '315,80 609,40 

' . '. 
• ~ ,p-• ., - . ,, "' ... 

300 .o 0-- 611, 80-- 300, 00--603, 50-307 • 90--603, 70-315,80--603, 50- 315, 80-- 611. 80-----.---~-~----~-~ 
****~******** LISTING OF COORDINATES OF ORIFICE********************* • --~:. 

~,·~ :..:: •• 1 • . 
-----------------------------------------------~"--------'--------'-----'--

.' 300,00 
3 • o.oo 

609.40 
609,40 

315,80 609,40 315,80 603,50 307,90 603,70 300.00 603,50 

ORIFICE AREA 91,6 WETTED PERIMETER 43,4 29,l/R•*l,333 10,7693 

--·- -------- ---- ---- ---- '---- -- ------------ -----------------------------

--------------------- --------------------

' - ------------------ -----~------ - -- --- --- ----------------- - --- ----------- -- -------------------



. fl\).._.___.hnson & Anderson, Inc. 
~ Consulting Engineers 

HYDRAUL.STRUCTURAL DATA 

Code No. (c-l4 -~ P O. Box 1166 2300 D1x1e Highway Pontiac, M1ch1gan 48056 

...__ ,,, 
Job Name: : ft:,.,::-;-: .-, .- By: -.~7 !"~·~, t' 1 
Date: 

/()_/ .. le" I Feature:'..'.--/,'!),. JoHP~1:.,,-,£? kd Water Course: c: 
Ev,F,1DfD ., ,,,=-p·1., ' 

Remarks :.¢') 2 '.:.5 '' - - , .. 2:1 -· f.. 2 'F :: J. 

I ••r, 1 ;:" 

r;;, ft/Jr I;.,,, ;,.,,,. .,,1,1,.. 

Width of Piers: Pier Shape: No. of Piers: -- Area: 

Water Elevation: /.Ps; 6 Length: Width of .O~: c.,iv,Ar: 
Tl•t!' "17 ,, C.1-1-1' -

Skew: 

FIELD SKETCH 

I 
\ 

\ 

' 

Plan View 
....-\ c) 

Tu?"-: ?:- -, 
r-

z4-~ 

; 

' I 

' 

--~ -- -- -- --

"" r--7- - --· -- - - - -
i.. I '. 

~ ! 
----- ----~---.!..- --- --- -- ........... -~-. ---- -

I-______, __ 

\ f 

! ..--::-,C 
7----:' (T,-

! ' r· . I i \_: __ _ 
, 

- I 

/ 



jQB NAME: C/-;, y Or ,,,Cz.dS,t9::::_ ~ - 11"1 • ~ I /"I I __ ,,,,, ~ ,-::,a: I / ~~?4 ,r-/ "=::, vvu ~ v. ~((:::) ,- """""" ..,.... / 

WATERCOURSE: ff',w~&IJY -P.f:..d.11-J CULVERT LO CAT IO N : lhs"c ?ffe ,<.le ;!?;::,,, £ ,Jf"7'£,',./!)£;;. 

CULVERT DESCRIPTION: 2 - 6 1? CmP, BY -niB \DATE ;p?/7 71 
?,eo v£c..7;tJ ~ ;C,ea,n nu , ;'')?t>~,('. <!1//c. EL. 6/0,"? 

/ .. I_,, ,::7 ~- c/-1,,-:;;;_ - ""°' a;, '-

L WEIR DESCRIPTION: G;RAve"L 27::) 

13 l? £.47.7r .ti -- lo/ EL.~o(, 2 
(~.) EL6o(. a 

• - 5!:o, C,:; s-1 tf::? I 
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' e-: -- 2121, 

1. ---- --- ----- -- - ------ -~- ----- ---- - ----- ------ ------ ------------ ---- ----- ------· ----- --- --- -- :11! 
' .co 4?3,0 TYPI:= 1 Tt~RGET= 650.000 

--" -, 
;_:e 

e· 

22
~::0G:::~::~2•,II_E~:~:O 

605,19 .36 .so o,oo 601.00 
:.2 • .. 

1223,00 
---- -- · 1n011~ 2129, l_I ~71 7: /_; ... 954 •.. ·2424;-' . 2"iu4;· 9Rl, ·r50. - --- ----r6. - ---~ 6U(f~go -- -- -- --- ----- ----- --~ --------

-~- , 1)5 ,88 ~.25 .97 .l~O .030 .150 • 030 582,10 423,00 ' -
.ooosos 43. 43. 43. 2 0 3 o.oo 606.65 1029.65 

' ' -

CC~V= ,500 CEHV= 1.000 
-- 32tl0 '"CFiOSS SECT I ON 1323,00 E~TE~11)EO .. --------T,4-,. F'Et::T ----· ----•-: - . 

t -

3470 ENCROACHMENT STATIONS= 446.5 
1323,00 23,03 f>0?,18 o.oo 
'T7800, .. 4~44·, . 10:IUT;·. ·2652, -

,06 
,000102 

1,69 
100. 

.3. 7,, 
100. 

l.,'!5 
100. 

-1-- ---- -------

CCHV= 

1034.0 
o.oo 

'2872. 
.040 

? 

TYPE= 
60~.32 

2782. - . 
,030 

0 

1 TA~GET= 625,000 
.14 .02 .11 5g~.05 

- 1437, --- ·18T~---·-~1a~,-- 5'11--;-55·---
.040 

l 
, 030 58?.,15 446,50 
o.oo 587,50 1034.00 

---- ------ -- ----------

'"--. 
1JG 

-,-! ,~. --
--- -- ,. - - - -~-- ------------ --

be 
_ij 

·I 

?'• 
---- - --- -- --- --- -- --, 

,., 
,- -- .. - STI:1'10 

,500 CEHV= 
- "1lEP,rl -

QLfl"l 
VL0-1 

---Xl0'>3'L ... 

1.000 
CT·,srr 
OCrl 

-- D<Tl••S --;,1St[.~ -- 'Ei., ...... HV ____ -----rl[ .. ---(rc.as-s-·•--s-A""Ki"R-m·v-------- -~------ --------- -- --- ----------

.- Q 
- TIME 
, ,-- ---- SCCTPE .-: 
I 

\JC fi 
XLC'ff 

• - 3470 ENCiWACf-WFNT STATIO~S= 
.; 4,-2223,00 22.76 605,32 

''1•:•·---rnrro·.- 201, 1'6928. 
• · .11 .68 5,84 

-- • 00 0274 870 • 900. 

CCHV= ,100 Cl:HV= .300 
'--

3470 ENCROACH~ENT STATIONS= 

UROB ALO"! ~Crl A~Oh VOL 
V~Orl XNL X~Crl X~H WTN 
Xl.OBZ"'"ITRI11[ .... roe ICON, --· -cotllffi' -

• 0 
o.oo 
665, 
1. 67 
940, 

• 0 

,;oo.o 
o.oo 

. '3~4.--

.110 
,: 

TY"E= 
60:,,1'12 

2'898. 
.030 

0 

600,0 TYPE= 

1 TA'l',E:T= 
,51 , 14 

398. . -- 291 • -
,060 ,030 

1 0, 0 0 

1 TARGET= 

T~6 LEFT/~IGHT 
l:LMI\I <;STA 

·,u-p,,1nr--· -·nn:rs,-------------------- -------- -

599,999 
,36 
26; 

582,56 
260,27 

599,999 

5 9 cl 4 6 ', ,: • • .... •. 
• O:,ai ' 'I 

5 g:,; Zo ---- ~-- .... ' ----
238,73 w.s. e.. 
498,99 ,, 

,, , 
It,,,, .j'..- / 

--' - - .......t.,..,!. ---- t.......'- j_ 

:-;, . _,. 

• ---- __ j 

•• , I 

• 



• VALLEY SEC[ION ~ 

'1 
3180.00 22.62 605.62 o.oo 

' 17800. 531. 16319. 949. • .,6 1. 80 5.67 2.43 
.000261 925. 957. 995. 

r; 
•.:-.. 3280 CHOSS SECTIO~ 5720.00 E~TENDED -~-

--- ·3470 EijCHOAC~•~NT ST~TIONS= • 0 .-
~ .. V,\LLEY SECT!O"I F - - -- -- -- -- ·-.-1-

··-
' 

5720.00 
17000. 

;31 
... 

• 000225 

22.15 606.35 o.oo 
l AB 1. 14936. 383. 
1. 35 

-
5 ;10 Y.of 

2AOO. 2540 • 25JO. 

• : 3280 CROSS SECTIO•~ 8270.00 EKTENDED .·---
,, ,, ,, .;--

8270.00 
17000. 

- --- - -- - -. 57 . 

•·-, • 000081 

V~LLEY SECTION G 

22.52 606.92 
6938. 9878. 

1.50 3.72 
2630. 2550. 

-~ CCHV= .300 CEHV= .500 

o.oo 
184. 

.7R 
2510. 

3280 CROSS SECTION 8340.00 E~TENDED 

•:::: 
' ' ~ ~ -~ -.--
"' 

8340.00 
· 11000~ 

.ss 
.000130 

22.57 
8178. 

1. 87 
70. 

:,: ··--sP"ECTAl:. BRIDGE •--

606.97 o.oo 
8590. 231. 

3 • 12 1. 0 0 
70. 70. 

·- - - -- -

·:--: SB XK XKOR COFQ ROLEN 

209 

o.oo 606. or; • 46 • 21:, .oo 59'l.90 
296. 2878. 391. 370. 32 • 593.70 
.~40 .030 .040 .030 583.00 239.13 

2 0 1 o.oo 259.41 498.54 -- - -- - -- -- --- - . - -- -- ---- --- - ---- - . -

.n3 Ft:ET 

800.0 iYPI:= 1 T11•,GEi= - . 799.-999 

- -- - --- - -

o.oo 606.71 
1241. 2931. 

.. - • (140 ----- .• 030 
2 J 

2.32 FEET 

• 36 
357. 
.040 ----

1 

.62 
607. 
.030 
o.oo 

210 

.01 599.30 
60. 600.90 

584.20 - .oo . 
100.00 700.00 

- --- - --- -- ------ ------ - - -- --- ----------- ---- ------- -- --------

1 

o.oo 607.06 • 14 .33 .02 ::,96 • O 0 
4634. 2657. 236. 965. 113. 602.30 
.03.;-··· ;uc>S'·-·· · ·.o3cr · ·;02A ---·,,;-94·;40·- o·. ·o o -- - --- - - ------ -- -- ------- -

:; 1-2 0 1 o.oo 1058.61 1058.61 , 

2.37 FEET 

-- ·-- -

--------- -- -- --

··- ----- - -----

o.oo 607.08 .lu .01 .01 595.80 
4376. . 2750. ·- ·····-23 r~·- ------JTI~ - ··-·114. ····•602.50··•---··------ - --- - .. 

.035 .025 .030 .Oc8 584.40 o.oo 
?. 0 1 o.oo 1011.01 1011.01 -- - -- ----- - ------------- ·--------

~WP BARE A SS EL CHU ELCHO 

• 
• 

:·• 

-• ' ' -
;I• 

,}I 

i:.... 

·;• c,. 
'I ... . I 

- I -·• 
-• 
·•• 

:··• 
I 

• 
r=• ', 

:'.:• 

=-• 
~--- - -·o·.01r-• r.79 · - · · - "J.1r5 ·-· ·n.oo· 

B JC 
u,1.0·0·· ···· ·o ~ uo-· - "1030·~ o·o· ·--·o:-oo ~04~40·---- S-a4. 4~ .. ' e:-:-

~ 3280 CROSS SECTION 
I •. -· ----·-- ---

A394.00 EATE~•OED 
1 e--:-

PRESSUHE AND ~EIR FLOW 

e:-~ 
,I . . : 
'' 

>-- ---

EGPRS 

609.82 

EGL ·JC 

607.08 

rl3 

o.oo 

Gl •IEIR 

11343. 

?.. ,,1 FE':T 

Q•>R 

5794. 

-~ ,; 8RIDGE SECTION H - 1~ MILE ,in~n 
I•' 

' ~ 

• 8394.00 
17000. 

22.81 
8205. 

607.21 
8538. 

o.oo 
25!:S. 

o.oo 
45L>4 ,, 

607.30 
27H7. 

BARE/I 

1680. 

• 10 
265, 

ELLC 

600.40 

.23 
91:!6,, 

ELTRD CLASS --- -- --
600.90 30.00 

------ -- - -- ---~------

2 

o.oo 
1 1 i:, , 

595.AO 
F10? i:;n 

=1• -,, 
. ---1 

-=!. ·, 

--'-I 
- -;:: I - -- -- -- -:._,. - - - -~ ·-•·- -·- ---· -- - -· 1·~-, 

-- ---- ------• . 

------ ---·---- ----- - -~- - --
'!• 

---- I:__ 

:: . 
:;."1 

• 



,,, 

" 

,58 
,000115 

l, 1:11 
54, • 

• 3280 CHOSS SECTION 

~---------- .. ~ -- -
'1 

--~ SECNO DEPTH 
{,-:- !l slLrl:l 

, ,-•-------TIMC. VL.OH -~~I SLOPE XLOBL 

- ------ -
'. 

•:-: 8494,00 22,6B 
18700. 7726. ·-. -- - - -- · -~-s~r 1,62 .- ,000093 l O O, , __ 

L.'.._ __ --- ----- -- --- -
: j 

e:_-: 3280 CtlOSS SECTtON 

" -~ 
' 

,o -~ -- - - - - -- - -

9594,00 
18700, 

-.69 

V~LLEY 

"l,60 
7513, 

1,40 

3,06 
!::>4. 

,97 
54. 

H4'l4, 00 EXTH:DED 

C "15EL CHI .1S 
CJC~ NW8 
VCH VHOH 
XLCH XLOBR 

f>07,l8 o.oo 
10751. 223. 

4 .-or - · -- -- ;ii6 
100. 100, 

.0'35 
2 

,025 
0 

2,4H FEET 

'•'SC::Li< 
~L"'9 
XNL 
IT~IAL 

EG 
ACr-1 
X/\JCH
I DC 

0,00 607,l4 
4764, 208/J, 

• 03:, -- ;·025 
2 0 

95'l4,00 E~TE,~DED 2,50 FEET 

SECTION I 
- - ---- --

607.30 0,00 0,00 Sll7,43 
10b98. 289, 5360, 3u29. 

3. 6(1 .~B ~03ti 
--

, 0.30 
6 

h \I 
~.ROB 
XNri -
!CONT 

,16 
25°, 
,d3o·· -

l 

,028 584,40 0,00 
0,00 1032,f>I 1032.61 

HL •LOSS d•Mi< ELEV 
VOL TWA LEFT/~ISHT 
\/TN . ----··;:::[.-Mf1•r·---- --SSTA ----
CORAR TOPWID END ST 

,01 ,03 ::i'l6,10 
1003, 118, 602,40 

,028 584,50 o.oo 
o.oo 1069,70 1069,70 

------ ---------. -- ---- --- - - --- - ----- - ----- - ---- ------------ --- -------- - -- - -----

3 
- -- ----- -- ------ --- --- -- -----------

, l 3 ,OB , 0 l 598,10 
331, 11::i':I, 139, 602,50 

•1 
• 

! .• 

; 

-• 
I 
,;e 

J, 

• ·'( ',, 

~-,_, 
• 0 2!::> ,030 ~021:i - ·5-as·;;10 - ··o,oo 

,OOOO'l2 630, 1100. 1520. 0 0 l o.oo 1184,82 1184.82 . ~-
-- --- --
" •. - 3280 C•,OSS SECTTON 9653, 00 E\fE,,fOED 

:, -.-
C 

.--;; 

---

3470 ENC~OACH~ENT STATIONS= 
9553;~0 - 21,92 607,32 

18700, 7616, 10749. 
,69 1,40 3,49 

.00·0075 5'l, 59, 

60,0 
o.oo· 
335. 

• :,-9 
59, 

-_----321,0· CROSS- SEC TT •~• .- 9654,00 £,<TD./!JED" 

I \-\ -- - - ----- - ----
, . 

2, ,·,l FEET 

1210,0 TYPE= 
o·~ o o - 6lJ'7~44 

5444, 3~82. 
,033 • o c':i 

"I - -- --- - u 

•· NOKMAL BRIDGE,NRD=21 MIN ELTRD= 601,40 M~X ELLC= 603,40 

•.:. ., 
9554;00 -

18700, 
,69 

·,1>o·oze2·· 

21. q] 
99q5, 

2,78 
- . l • 

607;31 
fl283, 

3,4!:, 
l • 

0,00 
42?, 
l. '55 

l _-

·o.oo 
3593, 

, I) 2:i 
0 

--6lJ7.-4!::> 
2400, 

,020 
·u 

·32so r,<l"OSS SECTTON. 9676, DO E >,TE,~ITEU . -3,1:T FITT . -

-~= 
' ' "- --

-~~ 
" .·:· -
··-=-. 
'--- -

• 

NORMAL BRIDGE,NRD=21 ~IN ELTRD= 601,40 M~r ELLC= 603,40 

9676",0D 
18700, 

,,69 

3~IDAE SECTIO~ J - SCHOE~HER~ ~OAO 

21. 91 
9999, 

2,78 

n07,31 
8278, 

3,45 

o.oo 
423, 
l 55 

0 , 0 0 --

35Y 6, 
, 0 25 

607,46 
2401, 

o;,n 

l TARGET= 1150,000 ~-
- ~12 ,00 ,00 S9r,80 ----------------
382, 1171, 141, 602,20 
,030 ,Ucfl 585,40 60,00 

------------ ---~------ -- - --· 

:-Ci• 
-"I 

1 ··-·o.uo···-n7,4.43··-r204.43 -
-"I :,,. 

- - - - -- ----------- ---------------- -------- -1 
- ------ ~-- -- - ------ -----~-- - -- - I 

·- :·rs·· ·:oo ·- ;or· 
273, 1171, 141. 
, 02:i , U-<?ll 585, 40 

1 ---2114,Bc) ·n25~1,s 

; rs 
273. 

o;,5 

;·or 
11 7 4, 

n ;> R 

4 

• 0 0-
141, 

,:;qi:; 4n 

- 6lf3---;3li" - - -- --- . - ----- - - -----
603,40 

0,00 
11is·:6a· ----------- ·- ---------

----. ----------------

603,30 --
603,40 

n nn 

-------------------

--·• 

':-• 

; ' ~-, I 
. __,, 

• 



• ,U002Hl 22. 22. zc. 

Ii-!, 

• 3470 ENCROACHME~T STATIONS= 60.0 
9677.00 21.95 607.35 o.oo 

1s,oo·. ·u,ro. · 10713. 256. 

e:, 

,69 
,000075 

1,40 
l • 

1 3280 CROSS SECTIOI~ -- -- -- -- - - - - - -

' .. 

•-::-'rt 9777.00 
;· ...... T8To o • - -

e-:-; • 11 
-:-: .000075 

'. .; 
':;--: 

CCHV= 

,-- · ·11s%~·u·o 
... -, 18700. 

-•• 
• l 

,Hl 
. ·; 0·0·0-223 

, l O 0 

21,91 
7736. 

1.37 
100. 

CEH\/= 

V~LLEY 

:::>o. 98 
0. 

o.oo 
1975, 

3 ,4-. 
1. 

,b6 
l • -----------

9777,00 EKTE~DED 

607,36 o.oo 
10713·. ·2:,l. ---

3,48 .66 
100, 100. 

.300 

SECT T Oi-J K 

h07,3H 0 ~ 0 0-
16018. 2682. 

5,42 1.46 
18 l 9~ "1660, 

32!f0--CRDSS SECTT01'< 13196.00 EXTE-JDED . -.:~ .. 

• - 3470 ENCROACHMENT STATIONS= • 0 

VALLEY SECTION L. -

13l<l6.00 
-·· - 18700~

• 9 0 
,000246 

22.21 
0. 

0,00 
1320. 

n07.77 o.oo 
16F,3I, 2069,· 

5,29 1. 58 
1600. 1760, 

u 0 

1210.0 TYPE= 
0.00 b07,47 

54 7? •· · 3·Jss. 
.n35 ,0?'i 

2 0 
--· - - - -- .. . . 

2,Al FEET 

o.oo 607,41:l 
s·633·;· ·- · J1is3. 

.n35 ,025 
0 0 

·--o·.oo r, Ll°7 ;;7 e,· 
0. 2954. 

,()35 .025 

. 

.. 

2 0 

53fl.O TYPE= 

0,00 60~.16 
o. 

... .. 3142. 
,045 • 025 

c (J 
- -- -- .. ---- I,', ,. 

••• 

• --~ 
• 

14796,00 
18700. 

,97 
,00037:J 

16096,00 
... - 17TOO. 

1,04 
n!'\n?4.C) 

.... V IILLEY SECTT01\I ,.., 

20,72 608,02 
0. 18700. 

o.oo 6,75 
1600, 1600. 

· · · · Vil'LLEY s-e:cTr·o,\f·i1 

21,91 
0. 

. 0. 0 0 
1 ?nn 

608,71 
16196, 

5,47 
1 ,nn 

0,00 
J. 

o.oo 
lf,O O, 

(), 0 0 

904. 
1,08 

lF,f\~ 

o.oo 
n. 

, 04 0 
2 

o.oo 
0. 

,035 
? 

608.73 
.-'771. 

• O?. 5 
{I 

f.uQ.15 
2',160 • 

.025 
(I 

l TARGET= 1150,000 
.12 .oo .01 597.80 

3bf': 1175:· .. •·1i+C.- ·- - iio2.2·0-----··- .. 
.u40 0 0.?A 585.40 60,00 

1 0. 0 0 1146,66 1206,66 

.12 .01 .oo 597,85 
383, ll':15, -i44_----·602.25· -- -- -- -- -------- - - - ---
,040 ,028 585.45 o.oo 

1 o.oo 1204.65 1204,65 
--- ------ -- - ----------- -- - ---- -- ---- ---- ---------

- -----,40 .22 
1839. 1491. 

.040 ,028 
l ·o. oo 

l TARGET= 

.39 .31! 
1306, .. 1'6'67, 

,045 ,027 
1 o.oo 

----- . .. 

5 

0 08 b07,60 
183. 600,70 

586.40 IH2,SO 
e,39·;:n:·--1451 .-111 

.. --- --------·-· . ---- --------

537.999 

-· F, -

.00100000.30 
206·; ... '595,90 

585,50 10,94 
527,06 538,00 

- . . ....... ... T .. 

.71 ~
,040 

1 

,44 
841, 
,040 

1 

,48 
17<,':I, 

,Oc7 
o,oo 

,40 
l9UO, 

,027 
0 , 00 

,09 
·219 • 

587,30 
183,76 

,03 
231, 

586,80 
548,, 79 

621,70 
·6r3·.10 · 
100,28 
284,03 

613,40 
604,60 

111.21 
660,00 

• ' I 

I.:.. ~· 
_,_,. 
11 

- ------------ - -- ______ _;_I 

- - . - ': ' 
I. 

' -,,. 
,, 
,.;-. 
'· ,. 

' •~ I 

• '' ., 

-;. -
---- - ~~! ~I. _, ,, 

' -·.• 
• 
• 

' ' 

''..... . 
' ' 
, 
-~-
• 



CCHV= .300 CE½V= .500 
3280 CROSS SECTION 16396.00 EXTENDED 1,53 FEET 

'-

• 
• 

,1'·• 

• .. ~- · 16396,00 
17100, 

1,05 
· ·-;,·ob·o3au 

21. 23 
81, 

l. O 4 
··3 o·o·. · 

60H, 7.3" ____ - ··u ~lfO 
926. 
1. 35 
3 o·o-. 

tr~oo·· · ·•i;o9:·32 ;sa ·· • O'i - - ·_-r57· --606-:-'fo- ---- -- --- -•-- -· --- -- --~-- •, 

•=-
~ •-~ Sr'ECIAL 1-lRIDGI:: 

I_. ____ ------ -
.,: S'l XK 

•.i1 I , 
o.oo 

XKOR 
1,62 

16093, 
6,31) 

- 300 ~ 

COFQ - ROLEN 
3,07 o.oo 

~:--- 328 o · c·H-o•s·s· ·si::c T"t 6,1 · ·- 164 la. o· o 
--:-.,,_ Ei."TE' 10ED-

I r, -
•:::. 

SE-CNO 
Q 
T IMC: 

--- DE 0 TH -
QLOFl 
VL08 

CRHIS 
flROB 

78, 2':>55, 
,035 ,025 

--? -- --- ••· 0 

61>,<;. 
,040 

·i-·--

19c~. 234, 60S,10 
.021 587,50 120.36 
o.oo 479,64 600,00 ----------------

... --- -- -- -- - - --- ------ -• ---- ----- -------------

B' JC 
290,00 

8 i••p -
0,00 

"Li5-FEEf _____ -

l;/SELK ____ .. "i:G-
ALOB ACH 
X,~L XNC'-1 

BAREA 
2030.00 

HL 

ss 
o.oo 

ELCHU 
587,50 

-------------- -------- --------
ELCHO 

587,50 

•LOSS- BANK ELEV - - . 
TWA LEFT/RIGHT 
ELM IN SSTA 

-- ·sLr>PF - -)(LOBL 

Cl·/SEL 
OCH 
VCH 
XLCl-1 

V "<01:l 
XLiJ1:1'-( - ITql•L r11c··· ----

H ,1 

AROl:l 
XM, 
·rco~,,-

VOL 
1-JTN 
COR11t'< 

-- TOP'/ID ____ ENDST ________ ----- -----------------

•~: 
~---PHESSORE ANO HEIR FCO~ 

-~~ 
" 

':j. 
:~' 
-=-• 

- - --· __ , ~-,. 
-- - - ·-- I~ 

,,_,_ . 
' . ·-;5, 
:-;\ 
,r.1.1. 
1!?. 
,"' 

-~ --- --- - --·1 -,, 
:i• 
.:_1 

{".I. 
j';!_I 

:;-,; - - - 'TGJ:O"R s - - --1:G L re •. ,.: 
1,-, 

t·u· ---- --- -a-·.'EI~ - -Q_,"l--. -· - - ':lA-Rf:1-- --ELLC ______ EL iRD --- CL/;SS ------------ ------------- ------ - ---- - -- ---- ~. 

:7.1 
610,5? 

' ' 
609,32 0,00 ~720, 11227, 2030, b0",,30 606,10 30,00 

- --------- ----- -----." .-, 
_, . ·eqIDGE' SECT IO,~ n - -,,rifi-'Li:.Ci\~ic:-~oi\Li 0 - ---- --------- -------------------------.' _,, _,. 

21.4-5 o.oo u.oo 609,:,0 ,55 o.oo 606,70 16418,00 
··-i1100·. -

1,05 
,000359 

1 o·o. · 
609.95 
15968, 

6,17 
22, 

ro32·;-- 90, . 2':>8T, ------745~- -
• l Cl 

19c7", 
,027 
o.oo 

235, ---- 60:,-:;-lo-· ------ -- ------ ----- ------ ·-.::--- 1 • l 1 
22, 

1,38 .o35 ,025 ,040 
22. 2 0 2 .:-~ 

-~ --~ 16768,00 
-· 1,100. 

1,08 
.000109 

I/ALLEY SECTION P 

21.43 
1'177, 

1,99 
400, 

609,4-3 
11501, 

4-,50 
350, 

o.oo 
3621. -

2,07 
300. 

e--;; 
-~:i ___ 32~0- ~~o_ss _ SE_CTION 17168.00 EXTE,~DED -~ -~ 17168.00 
:•----- · rnoo. 

.- 1. 12 
~-; • 000076 
'-

Vll,[.LEY SECTION r.J 

21.59 
9 tr59. 

2,'i6 
600, 

60Cl 0 59 
5853, 
3,57 
400. 

o.oo 
1175; 

1 • 6'< 
1 U ~, 

• 3280 CROSS SECTION 17268,00 EXTENDED 

o.oo 60 • .66 .~3 
g95, - 2553, - - - ·114<r, 
,0?8 ,025 

2 0 
----- -- -- -- ---

3,59 FEET 

o.oo 1'>09.73 
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3470 ENCMOACHMENT ST,TIONS= 
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.,,,,_,···· - .02!:> ;-01"-,· - ·--~1f<'6 ··· 5c;.,·,10 ·-·--5·0;·00·---- - ·- ·--·--· ···--·· ·---- -•- ·-··-··-·--

2 0 1 0,00 321.38 371,38 

ROLEN ~••c 

'·"' 1'·'" 
tl .. p 

0,00 
rlAHEA 

1410,00 
ss 

o.oo 
ELCHU 

595,10 
ELCHO 

595,10 

Q 'F.IR ;, ~ fl 
1805. Q"J72. 

oARf:11 

14lu. 

ELLC 

61!::>,30 

ELTRO 

617,90 

CL11SS 

30,00 

:, . 
_L 

I ' 

• 
-• 

,-. _, 

,_, 
'-3-

- .. -·--
' __ , 

-: . 
::.::.., 

'•-1 

;:.J. 
;I 

' , ,, 

' .• 
·-• 

I 
- ' 

• 
• 
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3470 ENC~OACHMENT STATIO~S= 53.C .. so.a 

"3~IDGE SECT CON Z -~ --,r .. 
I 

37121,00 
·n7ou. 241~507 ~Tll_ 1,,:"' __ ~-•_o_~-----

1 ~. ~ ~us. 
o.oo 
4.,.,:·4 :- --.- 2,35 

.0004q5 
2,65 

33. 
5,57 1. 76 

,, : 33, 33 • .. , 
•=-

-J4Tu l".NCt-<O~CH"FNT STp,T10,~s- 50. ,,-

"•=- 37221.00 24,18 619,2Q 
11900, 263, 11561. 

o.oo 
76, 

... ···• ----2~36 - 1,37 - .. 4,-84 · ·,;-5·3 --
• , - ,000179 100 0 100. 

1;:-
100. 

1·:· · -- - . 
.100 r:u,v= ,JOO •= CCHV= 

l '\~: -· VoLLEY-SECT(ON o.A •~= 
e:::. 

' --
I" 

39121.00 
- . I f90 o .-

2,46 
.000234 

24,42 
-- ··o· ~- -
IJ, 0 0 

1900. 

619,6;> o.oo 
l li<ll2. ':Hf_;-·-

">.3? l. c6 
1°00. 1900. 

• 1:?.j 
C: 

~:so" o 
o.o~ 
19?.. 

.. ·-. 0-25 
?_ 

0,00 
I I • 

0 ,12:, 
~ 

TY 0 F:= 

619,60 
1520 ;· 

.125 
11 

T n,·f'·::: 
61,l,6~ 

?38A. 
-~ 0?. 5 

0 

l Tlll~G::T= 400,000 

37 

.43 
?.31. 
.03S 

c 

,,75 o,oo 
36Ll16·, ··-- ·- ·47z~·-· 

,0126 595,10 
o.oo 400,00 ------ - -- ---- ---

608,80 
•· -60if. 70 

50.00 
4-50,00 

1 ··(,,R~~T= --- - ,,:ifo.·ooo · · -- -· - - ---
• 3.; 

142 • 
• 0·35·-. 

1 

,03 ,O?. 617.50 
3612, 473, 617,80 

.026 595,11 50,00 
o.oo 400.00 4-50,00 

3A 

620,u6 ,44 ,30 .02 620,40 
?~lH, 7b, 37~1. - -486, --616 ~-1 ~-. --- --- ---

.o~s ,u35 .026 595,20 1 ~ ~. o B 
C 1 0,00 178,2?. 330.29 

-------- ----

. -~ 
-~ \ 

-~ ' 

_;_I 

• 
• 
• 

~1• .._,. 
:_ ' 

:" . ,. 

·='• . . . ... i -~ I l 

r.- • 

••• ,-. 

------~------ - -------------- --------- -

e__:: SECNO 
I.: ---•--ti--~-~ ·-1 u 

•:~1 
- I __ _ 

·-
•-~-
e:-: 

TIME 
SLOPE 

41121,00 
T1"900, 

2,54 
,000389 

DE 0 TH 
-·(,t_O,f 

VLO, 
XUJBL 

C~•SEL 
,,)CH 
VC,-1 
XLC• 

CIH "/5 
- ,JR'.lb - . 

V~D11 
XLOl:I" 

VALLEY '>ECT(UN ,lo 

,~4.42 
0. 

o.oo 
,iooo. 

f.?.0,02 
11900. 

6,7Q 
2000, 

o,on 
o. 

o.oo 
2000. 

1S':LI< EG 
-/lL''>l .. ·4ci-, 
X~L X,,CH 
IT'li·L IDC 

o.oo 
u. 

• 0 ?.':> 
l 

b,:0,74 
- 1753; 

• 0?:) 
0 

•• ~---------- -- . - \/7\'LLEY SECTrON -A·c· .•... - ··-·. 

·-· 42521,00 o.oo 0,00 6?1.13 

H\/ rll OLOSS BANK ELEV 
11,:(,b ___ . - VOL-· --------TT,f~ -· i..7=:F.T 1,dGl·fT· ---
X~, HT~ fL~IN SST~ 
ICO~T COij~H TOP,ID ENDST 

.1'? o':>Y 
··o. ·-··-------:3·'31~-

• 025 .026 
l o. oo 

.'fY 

,08 
-·-4-qz~--

5qs.60 
112.93 

638,00 
-·,s3,s·;zc, 

239,04-
351, 96 

-----------

. ---------4 0 - . ---

,33 • .35 .04 625,90 

----- --- ------------- ·-··----• --

,i. 

-
: .• 
i:. 

,1 -, 
....:e 
-· I 

- ___ , 

,-' I 
~:1• 
. -I 

·- ... :-Ci 

~~-
....:£: 

1, -

i;?• 
· ~ · · -- · -i-1 gu1r; · · -

,!5. 4 0 
. . . . 0. 

620.~0 
7. rq,JO ~-- --- -- --

I) 11 u 0 
~5',)J, ----- ---.,. ------- .£r~f•'+-. ----. 49-r. ,------- ------------·----- --------· --- --6 ?c>---:-::3 ,, 

•. -=- 2,6? 
,000174 

e: •. , 
,j-- ------------

•: 
) 

•:: 
'' '·. 

• 

o.oo 
1100. 

l>- • 5~ 
1400, 

o.oa • 0 ?c, 
l !:,!:, o. ? 

------- -- ------ --------

,025 
n 

-- --- -- --~-

• c, ->5 • 0 ?o 595.40 300,75 =• l o.oo 17'•,16 474,91 
- . --------------- ------- ----- 3: 

- --- __ I 

·-

---• 
---- ---- - ---- - ------ -- ---------------------- -- - - --
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"". . , 

• 



• j ' 
SUMMARY PRINTOUT FOq 1JULTJPLE PHOFIL~S 

• 
• 

:-• 
• 

,:··· Ht'.D ~•Jr,, t)<{ ~ "(1\1 . -- ---~ SECTION Ch,,•'4~":L ,~HI EL OF ,,; A /4 EL OF '"1 I l'I FL 01sc,-1,,. Gf C SEL >-ll OLOSS QCH DEPT'"i TOPWID 
-- - -NUMBER. LENGT'"i tlOAf)l••ll, y Lb•I °CHORD -Gf<OliND ---(CFS) 

•::_ 
165.oo 
1·6s.o·o 
165.oo 
16-'i.oo 

• 1- - - - -

•• 1·~ 
1--::-·-

•:-. 

-~ 
·~= 

194.00 
194.00 
·19-4 •.-o o 
194.00 

~94~00 
594.00 
594.00 
59<+.-• o 

1019,00 
rtr39".oo· 
1039,00 
1039,00 

1100.00 
1100.00 
1TOO,OO 
1100.00 

114"3.00 
, 1143.00 

I 1 • '- -·-- TT43~GO •. -, 
-
. ' . --" 

•= I, 

1150.00 
11. 5 0, 0 0 
11so.oo 
1150,00 

1180.00 
1180,00 

- 1 TSU ;1,0 
llflO,JO 

o.oo 
o.oo 
o.oo 
o.oo 

29.00 
29.00 
29,00 
2-1.00 

400.00 
400.00 
400.00 

·lioo~Oo -- - - . 

445,00 
445,.00 
445.00 
445.00 

Al.OD 
Al.CO 
nl,00 
61.00 

- t,.1.00 

4:1.00 
41.00 

1.00 
T.oo 
7,00 
7,00 

10.00 
30.00 

--·--3,,;oo 
30 • 00 

o.oo 
c.ou 
o.oo 
o.oo 

--- -- . 

599,60 
599,60 
5oi9,60 
599,60 

-
o:oo 
o.oo 
o.oo 

o.oo 'i76.90 
u.oo '-76.'-'0 
o.~o 5H,.-'IC 
o.oo ':>76.'-10 

596.30 576,90 
596.30 576 • .:io 
596-~ 3!1 {76 lt-qo 
59,,,3,J 576.Y•J 

·o~oo· -5130.17 
o.oo 5><o,l"I 
1,00 5R0,17 

11200.00 598 • 80 .~7 o.oo o.oo 9906.91 21.90 554.87 
11 ~ o•o·. u·o·-- 6Ul ;ffo 

- . • -J it~--- o:oo o.oo 13540;:34 . 24.10 -636.16 
l'-il00.00 601.40 .37 o.oo o.oo 14709.97 24.50 642.68 
2S700.UO 60?..du .46 o.oo o.oo 18361. l 9 ____ 2S.90 712.95 ---------- -- ----~ -----
llc!OO,IJO 599.b~ .21 .7t:I o.oo 9488.60 22.74 593.32 
17c.DO.OO 6C,2.r.'.4 • 2. 4 1.15 o.oo 12657.71 25.34 694.63 . - - --------- --~ - -- - 6.J?-;e,'-) - -- --

T:3723.os· 25. 79·· ·109~43 1'"100, 00 • ::r., 1.19 o.oo 
2.;100. ~o 604.12 .33 1.20 o.oo 17158,30 27.22 725.19 

11~0-o.• o-- ~99.-ii -- -- -.-23· •:·os- .01 9s6s.23 19~s4---447~·43--~ 
17200.00 602.c9 .33 .o9 .o4 13558.13 22.12 696.75 
l'-1100.00 b02,74 .38 .10 .06 14950.0l 22.57 697.50 

o;oo --u.o·o· ·-i;~o;1·, ":i 1 (I a ~-o·o -- b·o4. 14 - ------ ·· :=>0-----;·1 J -- ----~ il.-19699°; 1a-··---·-23-;-9, ---- 69 t. 5·0- - - --- -

o.oo 
0 0 00 
o.oo 
o.oo 

o.oo 
n nn 
V g UV 

o.oo 
OeUO 
o.oo 
0. 0 0 

o.oo 
,l (\fl 
Ve UV 

c;,,·,.10 luSOO. 00 
:>i :,010 "lblOo .. uo 
5 •~ 3 • lo l '( tl 0 0 • U 0 
5R3.10 23800.UO 

"i'H. 70 lObOO. 00 
;.~1.10 1~.Jnn nn .Lur_vv.vv 

59'> • b'-i 
-Ot./~., lM 
60,,,70 
604.07 

~99.1:!2 

o;oo··-- · ·o~oo-· ">Rl.70- 11;,ao;oo ·-- b02,90 
0,00 0,00 5fll.70 23M00,00 604,42 

6u3.l0 

6,)3,lU 
603.10 

o.oo 
0,00 
u.oo 
o.oo 

btll.,70 
601,70 
601. TO 

o.oo 
·o.oo 
~.oo 
c.oo 

o.oo o.oo 
o.oo o.oo 

-

fqJJ.2H 
~11.70 17~00.00 601.7, 
5>il. 7o c3,;oo. uo · bu"i.53 · 

5Ell,7fJ l06Cl0.00 599,87 
,,1, 78 162uu;ucr 603.r:u 
'ool.7fl 17l0o.uo 6 ll 3 • '( 3 
:311.7R c3t!U0,00 605,4fl 

-- - - -- - - - -- -- - - ---- ------ -- -

;,,?..10 10600.00 ~99,R5 
'iA2.10 10200,00 603.22 

0 4Y 
odi 
• 75 

l. 11 

.41 
,;,. /, .J~ 

• 11 
---- ~-,,-- - - -.... 

,15 
.20 

.03 I\,. 
ov~ 

.13 10600.00 133.92 

.215 16200.00 l'i.(fa· - - ·f33~92· -
,18 16500.31 19.60 587.18 
.28 21873.31 20.97 593.19 

.02 10600.00 18.12 166.24 

'"' '1 i:.. -:i,,_, ,c.,:. c,n ca 
"" 7 '" ovu .i. ..J...,.,.v-._uv r-v•u, ..JU I e ..J J. 

.oc .04 ---~-o--z+- r6e1a;1:r-• - -
21~20 589.-02· 

• 81:! .os ,07 22221.31 22.72 591.58 

• 41 • o·.:1 
• 4d • 63 o.oo 15260.94 21.SA 590.82 
oe>4 .78 o.oo 10706.46 22.05 593.10 
• 75 ---- ----~9·g- -• -~oo c20:i"4"~-r6 - ··-·2.f~-a3 ·604.50 

.<to .oo .oo 10600.00 18.09 133.92 -- .,,:i -- --- ---~·uo·· ··;o, ro2oo;irn· ----,n~-1+2 · ·r33·;;:,2· -

.,9 .oo .03 16671.03 21.95 602.18 
,l"J7 • 00 .06 22046.41 23.70 604.50 

,46 • 0 l .03 10600.00 l 7 • 75 165.94 
.64 .a~ .oo 16200.00 21.12 173.90 

u~oo -- - --··u;oLl ;:'!>::.-Iii 17 :ro·o·: ·o a· -- 60·3.i; • .- -- -----~ 4 <' -----. lfl ----------. o"-s-··1494S-;3s - ·· 2 1 ;sf! - · 599 .10·· · -------- -
lJ,00 0.00 ,l?,10 2io00,UO 6(,-,.93 .33 .a~ • l 0 19327,4B 23.83 611.00 

·'--• - ' 

re 
-.1 :· , I 

:-,• 
I ---}. 

-. --
-• .,. 
~-• ~:· 
• C 

-=-• c--- ,:J f I 

----- -- -

c:;e 
' r. 

r 

5 • 
--., 

~ _,. 
·: · -- -·-rzz:r;o o··-- ·-4·:r;o·o -~ · 6ITT;4o-- ··--50T;·ou--· s;r2 ;To·· rut>(ro·;uu- --599~·H9--~· ·"" • 04 ~oo-·ro€00-;o-o~· nr~,-rr--n,5;96 __________ -------- - -.. ;·, 

a-:- 1223,00 
- . 1223,00 

i--: ---- r273";mr --
e;:; 

--:r. - -

e:-

• J', 

1323,00 
l.323'.ITTJ" 
1323,00 
1323,00 

~ii-- --------

• 

43.00 
43.00 
4,.oo··--

100.00 
100.00 
lCl0,00 
100.00 

603.40 601.00 'i~2.10 16~00.00 604,lO .34 .5a a. oo 13569.59 22.00 599. 75 -=,• 
603,40 601.oo 5~?,lO 11~00.00 604,rl4 .3n .ao o.oo 14716.91 22,74 606.65 -;•i 
so3,4U - oor.oo -·:;-,;z;10·7.3,oo.rnr -- 5·00;71-·--- - .-z+T ____ --;n --·-r;ITTJ ,g11rr;1J2·-----z.+-;-61--5rr;ou-- --------- - - --- -- -, 

:,'. 
P.oo ,,.10 
u. o o -·· --- - u • o·u 
0,00 o.oo 
0,00 o.oo 

.:; ·,? • l "> 1 1> ,; nu. o o 
·s,s2~ 1s--1b2o·rr ;oo 
592,15 11aoo.oo 
':>~2.15 23800.00 

oOIJ. 31 
I) 0 4 • li~--
6 Q ~ 0 l R 
6u7.16 

.2u 
·; 14··· -----

.14 
, 18 

.03 .13 8354.17 18.16 352.12 I 

; oz------.To-· ··9·649·;9"3"·--z-2:~,-----sa1·.so···••- - --- · --- ----- --- --
• 02 .11 10303.26 23.03 501.50 ,::e 
.02 .14 12886,39 25.Dl 587.50 

• •I 

-::e ,, 

( 



• 
• 
•:'=; 
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-~~ 

SECTION CHANNEL MI~-~L OF 
NUMBER LENGTH ROAD•'AY 

MAX 
LO~ 

o.oo 
O,Ot> 
o.oo 
o.oo 

2223.00 900,00 
. 2223'. ()Q . 90/f, 0() 
2223.00 900.00 
2223.UO 900,00 

3180,00 957,00 
3180,00 957,00 .. Jlao;oo - 957.00 
3180,00 957,00 

o.oo 
o.oo 
0,00 
o.oo 

EL OF ,A I \J EL 
CtiOQO GROUND 

o.oo 5-12,'ib 
·u.orr · . 

i:.; 12. -:56 
/J,00 :;.:i2. :ii', 
u. fl 0 .:;:i.2,;6 

G,01) Sf!:<, 00 
0,00 s.=n.oo 
il ~ Oil ,H~.uo 
C,0\l 'i's3, 1)0 

DISCHi\'<GE C'•'SEL r'V 
( CFS) 

10600,00 oU0,50 ,34 
ro'~oo ;oo ·1:04.:,6 ·---: 46~ 
17000.00 i',05.32 • J 1 
?.3dU0,UO ou7,33 .72. 

10600.00 600.73 .34 
lt.200,UO b04,l:\4 .43 
r, :JOO.uO - bll'>,b~ 

.. ;1,,e, --
;,3tiOO.OO ou7,71• • 'o3 

HL OLOSS QCH DEPTH TOPWIO 

.18 ,14 10371,32 17.94 225.97 
·;14--- - _-32·--f54•(e·~s2 -- ·22:-oo--· 25·s.-6r ·----· -- · ..... 
,14 ,36 16927.~2 22,76 260,27 
,17 ·----- ,53_22331,19 ___ 24 0 77 ___ 367 .• l~ ______ _ 

,25 .oo 10265,03 17,75 221,45 
.25 .oo 14992,80 21.84 254,63 

-- • 26 - ---- --. o o·-lt,319. :D -- 22 ,62259-. 41 - .. --
, 32 ,01 21242,13 24.74 367.0S 

• 
' ' ' . 

• 
~-~-T..:_1 

s720·,·o o · 2540·; 0 0 u.oo· . -- o·. oo .. c;,,4~ ,?() lill00,00 
. 

i','Dl • 4·s -- . -·.33 ----- ,69 ____ - -- .oo 10043.63 . -·11.25 245,19 ,,· •~, 5720.00 2540,00 
5720,00 2540,00 

;-;-'- .. --·572 0. O 0 ... 251,0·. 0 o -.,-
• 8270,00 
. - - 8271T. 00 -... 8270,00 
l 8270.00 

. . -- --
l • 

•=- 8i40,00 
8340,00 
s.iz,o; oo .- 8340,00 

I ', 

F,ll- . ·,i3"97+, 0 0 .... 8394,00 
I 8394,00 ,- 8394,00 

8494.00 
·"7 ---- R4'94·;rro· 

··;- il494,00 

• ' ' .-
. I . 
' .-. 

·-

• 

8494.~0 

9594,00 
9594,00 

·959«, 0 0 
959.;.,oo 

g553;00 
9653,00 
9653,00 
9553;00 .. 

9654,00 
-i,654;00 
9654,00 
9654,00 

2550.00 
2550 ;oo 
2550.00 
2550.00 

70,00 
70,00 
10.00 
70.00 

·s4.oo· 
54.00 
54,00 
54.00 

100.00 
1on.oo 
100,0(J 
100.00 

1100.00 
1100.00 
r1no.oo 
1100.00 

59.00 
59.00 
,9. 00 
59·; 00 

1.00 
- r • OU 

1.00 
1.00 

o.oo 
o.oo 
o. oo· .. 

0,00 
o·. oo · 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

600,;qo 
noo.9o 
6il0,90 
6iJ0,90 

o.oo 
o.oo 
o.oo 
o.oa 

o.oo 
0,00 
o.oo 
o.oo 

0. 00 -
o.oo 
o.oo 

- -o; OD 

6vl.4Q 
6!il 0 40 
601.40 
601,40 

o.oo .:;p,4,::>Q IS400,00 
o.oo 584,?0 11000.00 

605.53 .36 .61 .01 14000.58 21.33 100.00 
606,3.:; .36 ,62 ,01 14936,20 22.1s 100.00 

, :e 
L:. 
I .. 

o;oo -.,1'14.-?0 <'2HOO, llO ---nn-:". o9- ... --~36 _____ . - ~-60- .03 17782.31 24,49 800,00 

o.oo 5-'<4,40 lUlOll,00 
,r. on ·51.,4~ 40 l'S40o. u·u · 
o.oo 534.40 11000.00 
o.oo 5~4.40 22/.JOO.UO 

- - - ----

o.oo 514. 40 10100.uo 
,1•00 544,40 1-., .. 00.00 
(l. 00 - .. 51;14·• 40--1 7 O O tJ • 0 O 
o.oo :5f<4.40 2cclOO.OO 

60\J~4b ,~4 ... o ro roo ;u·o 
600.40 5n4.Li,-0 15400.00 
60il,40 .,,,4,40 17000.00 

-600~40 - - 5,4.40 '2-'c100~uu--

o.ou 
o.oo 
o.oo 
o.oa 

o.oo 
(l,00 
,1, o o· 
o.oo 

584,50 10100.00 
· s ··4,<:,0·1·~:ioo.00 ··· 

5&'.>,5(1 1H700.ll0 
~•L,50 ?.b20LI.OO 

'>"15. 70 10700,00 
535,70 lb300.00 
S,l5. 7li 1"7~ 11. 00 
:; ,,. 71} :::C·',~Oo.oo 

0-.01> -s.:is,?i'o--10100.-00 
o.oo 5~5.40 16300,00 
o.oo sas.40 1~100.uo 

. 'J ~ 00 ·----.:; :,, • 4·0 <'':l 2 0 O _. u (f -

60?.u;i 
·6u6.l1 
606,9~ 
609,25 

b02.13 
;j(J6,lh 

bub.':17 
60 9, 30 

i::o.:~74 --
f,(jh,t..l 

~07.21 
609,51. 

6u'2. 73 
6Un.1.:.·-----
t>07,Hl 
;.u9,4~ 

.18 .46 .01 7645.15 17.68 493.67 
· .1,,: · ----- -·. 34- - -·; 0·2 - ,;·4·2-i ~ 10 ______ 21; 11-- ·roT9 ~Ja -- · 
.14 ,33 • ,02 9877,5S 22,52 1058,61 
.14 ,30 .02 11445.74 24,85 1295,74 

• 1 '=> 
.11 
.IO 
.10 

.01 
• 0 l ____ .. ~ o I 
.01 

,Cl 
.01 ... ;o 1 

.01 

6921.32 
8247.18 
8590-~03 
9836.28 

17.73 
21.76 

- . ·z-2 .s 7 

24.90 

-- ~Li--·-·-· ··;5,r· ·--· o;oo- ·6101;9~----- 11,;34_ 
,lu ,24 0,00 3168,85 22.01 
.lu ,23 0,00 8537.81 22.81 
.10 .21 ----o~·oo-·9a2a;49 ·2s-.1r 

,IB .01 .02 7887,92 11:l.23 
.1~ - ·;oT _____ ·• OT ·-s;-ss4·;a2- ---~1 ;;ag· 
.16 .01 ,03 10751.06 22.68 
.17 .01 ,04 13041,02 24.98 

- --- ---- -- --- --- ------- -

498.17 
977.09 

Yo'ft~·oi 
1252.65 

- 527 .86 __ _ 
987.08 

1032.61 
-12s2.so ---

523.02 
·1021.13· " -- --

1069.70 
1305,00 

.18 .12· .oo 8533,24 17.15 741,19 

.12 .oa .01 10034.92 20.01 1147.77 

----

oo?,65 
606,':>l 
6U7 • 30 .. 
009,61 

-- -. i-:, ·-- · - --.-(nr-----; 0171rr,97;51-·-21·;6·0----T1 a4;az--- -- --- · 
• 14 .oa .01 13179,26 23,91 1260.00 

6!i2. &8 . -- ·;-i 5·------- ; OT- --
606.52 
f,()7.32 

.12 .oo 

.12 .oo 
-6ii9",6<!' ______ .I3 .oo 

·-;or · ·!:f34-S; 91:--1,-;·41, --,6·6·.12 
.oo 9874.78 21.12 1097,30 
,00 10749,0l 21.92 1144.43 

- -;01r·T314T;r,---~q.-;2~Trso·;·oo· 

S02,77 ,,,;, ,OU ,11 10386,01! 17.37 731,69 

~-

• 
,: 

__ , 
...c • 

--- ·-·· ... ,u:' 

·C:...• 
E·e ....... , 

603.40 
b0.• ~4o· -
603,40 
b03,40 

5,:,"i,40 lf,70ll,JO 
15',5.40 10:100·.·uo 
5-15,40 1!3700,UO 
5~5.40 26200,00 

-- 006. ~o--· --- • n, ------ · • oo ·---------;02-<1 r<1r .a1,-··21. 1 o ·1080~0 2 ---- ~---- -- ------------ 2, 

607, J l .15 0 00 ,01 8283,0l 21,91 1125 0 68 
609,6c .14 .oo .oo 8624,27 24.22 1150.00 

----- ------- .... 

~.·• -- ------ ------- , __ 
j 

~',-. .. 

'5• 
....:1 
~' 

• 



1 

• 
' ' " SECTION CHl\"J~IEL .~1~1 EL lJF ·•~o,; EL uF ,v.J•\I EL OI$C'-1";1.iE nV HL OLOSS QCH DEPTH TOPWID • NUMBER LENGT'-1 QOAD'•AV LO~ CHO~O RROUNJ (CF~) 

9676.00 22.00 601.40 603.40 3as.4• 10700.UO ~02.77 .39 .oo .oo 10384.71 17.37 731,96 
~--- 1::ro76.00 - - 2-2.00 -1-01 .-4o - ·-· n-J-~~4·0·· · ·,.,.,-; ;-;:o· ·lf,-.;oo.-·u-u -----006.~i--

•-::-- 9676.00 2:>.00 tOl.40 6():i.40 <;,:,.-'.fO lr:700 0 JO 5J"r.:::l 
:16 .01 .oo 8185.l:l2 21.11 1088.16 - ---
.1'> .01 .oo 9278.12 21,91 1125,93 

I~ 9676.oO 22.00 601.40 603.40 S•"i.40 ?h~•O.JO hu9,b2 ___ ____ ,}-:+_ ______ .___Q_9 __ _____ .oo ____ d621.52 ___ 24.22 1150_.oo __________________ _ -~ 9677,00 
9677.00 

:-:; - -"Jbr7; 0-0-
.-~ 9677,no 

· ~. ----- -gnT.-oo 
., 9777 • 00 

cl 9777. oo 
t-·-- - 'TT77.-oo ·-~ 

• ' 1 . -
ll:i96,00 
T1S96.00 
11596,00 
11596.00 

13196.00 
13196.00 
13r96;o-o 
13196.00 

:~ -- -14 T9 5 ~ 0 0 
•. - 14796.00 

.--; 14796.00 
-- 14 T96~00 

16096.00 
r60-96·; oo 
16096.00 
16096.00 

t' ' _, -

' .-

. ,-
e: 

,--
1, • ., ,1 

• 

16396,00 
16396.00 
l 639l'>-. 00 
16396,00 

-- 164rt,.oo 
16418.00 
16418.00 
164, 8 • 0 0 -- -

16768.0() 
1676-s.-oo-
16768.oo 
16768.00 

1.00 
1.00 
1.00 
1.00 

100.00 
100.00 
100.00 
nro.oo 

1819.00 
l-Sl9.00 
1819.00 
1819.00 

1600.00 
1600.00 
160~.oo 
1600.00 

1600.00 
1600.00 
1600.00 
1600.00 

1300.00 
1300.00 
11110.00 
1300,UO 

300.00 
300.00 
-300.00 
300.00 

--2?.00 
22.00 
22.00 

- 2?. .-oo -

:v,o.oo 
-,so.oo-
350.00 
350.00 

o.oo 
o.oo 
u .-o" 
o.oo 

(J~ 0 0 
o.oo 
o.oo 
0. 00 -

o.oo 
o.oo 
o.oo 
o.oo 

a.au 
o.oo 
o.oo 
o.oo 

D~OO 
o.oo 
o.oo 
o.oo 

o.oo 
u.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

606.10 
606.10 
6 06. I 0 
606~10 

o.oo 
0 ~ o-o 
o.oo 
0 DO 0 

o.oo 
o.oo 
o. o·o 
o.oo 

"ifl~.40 10100.uo 
5/<S • ,,o 16300. 0 0 
.,,;::;,4-o- 1,:/70,).ou 
5RS,4-0 26200 0 00 

603.UB 
6()6,::,6 
6117: _j:,i 
6(;9.6~ 

o-.uo -,es;; .. s rnroo.uo bO:f.u,- ·
o.oo 5q5.43 l6_jQO.OO 606.':>7 
O.OO 585,'+5 1R700.00 607 0 36 
rr.uo-----si•s-.-,.s -2-'ccOo.uu -- -1:,·u.;:-b·4- -

n,oo ::iR6 • c•.Q 10100.00 603.23 

.l:i .oo .01 8235.81 17.68 781,19 

.12 .oo .01 9872.91 21,16 1098,87 

.1~ .oo • o 1 10113. 35 - - -·2r.-9s-- --1146·,-66 - - - --·- -

.14 .oo .oo 13261.86 24,22 1150.00 

-.-l':>----------.o-i-- .oo 8254.44 
.11 .01 .oo 9843.00 
.12 .01 .oo 10713.22 

--. 1 ":3- -- -- • o l --- -----·. o o - 13 o 91 • 6; 

,36 .2-:1 .06 10641.50 

-·--y,,64 --·-118,63-

21.12 1157,75 
21.91 1204.65 
24.19 1260.00 -

H,.83 412,99 
o.oo -5H6,<'_-0- 1,;.rno-. uo --- 6 li 6 .;5 C ----- --.; 37- - ----:21 .oa P+429.67- - -·20.21- 623,!:>3 
o.oo 
o.oo 

o.ou 
I) DO 0 
o.oo 
,'.)DO 0 

~1 .. u·n 
o.oo 
o.uo 
u ,;-oo 

o.oo 
-,r. lltJ -

0,00 
o.ou 

o.oo 
o.oo 
o-. 0 0 
o.oo 

-- 605~30 
605.30 
605.3() 
6U5,30- -

o.oo 
a ;·o cr 
o.oo 
o.oo 

Sd6.,'t0 1'3700.00 
5:<6,40 20200.00 

·:H~, ">O 1U700,UO 
51·3.'"l0 16<00,uO 
5,1S 0 ':>U 1:1rou.uo 
395.50 ?f,200.00 

,;1<-, • ·,u lo1ou.uo 
'i • 7,_;o lt'dOO.uO 
','17.30 1 IJ 7 Q Q 8 \) Q 
'5~7._jo 21:>200.uo 

5'lh.!<0 c,700.UO 
~s l•H') •· ~ U 14-,0-0. ,fo 
5qr,. Qo 11100.00 
"iR6 0 -30 :.>~ooo. 'JD 

5/H .-;o 9700.UO 
51!7. ·~o 14':tOO.OO 
s~7 • .::in 17100.•JO 
5'l7 • ..;r, ?4000.UO 

587, so --c,70-0. 0 0 
5fl7.50 14900.00 
SH7,:jQ 17100.00 
3r,1.51i r'~u-ou.uo 

';,R,00 
-,;a;:,. -iro 
3RB.OO 
5'lR 0 00 

,-700.uo 
Ti.:9uo-. uo 
17100.00 
2<+000.00 

ou7.3il 
60':t.64 

60 -•• o 7 
606,9R 
b(Jl',77 
610.02 

r,o .. ;uu 
607.25 
:,,Ol:!.U2 
610 ~,:O 

604.44 
f-Ui'.tic 
:,u8 0 71 
bll.~7 

604.49 
6G7.ti4 
Sub;'fl 
611.cH 

oo4-.5o-
60B.16 
608.95 
bll. .4~ 

oU'+. 7? 
-60::1.SQ __ _ 

609.43 
611.97 

.40 

.45 

.n 

.3S 
• ::!9 
.49 

.22 

.22 

• 31:! 
.36 
0 38 
.41 

... 1 ---·-- -:--.o 
• nO • 44 
• 7 1 • 48 

1 0 0::, 0 '>8 

• 33 • 34 
-- -. 41. --··------ ~ 3-7 -

• 44 • 40 
0 50 • 46 

.00 16017.50 

.10 20390.13 

• 01 10268. 74 
.oo 14770.89 
• o o 1 6 6 3-r • 4 o 
.01 22139.50 

20.98 639.31 
23.24 869.0l 

18.17 273.12 
21.48 524.31 
22~21- - -521. 0·0 
24.52 534,93 

- -.• -3 10-100-;oo - - -· 16.10· - - 164.r6 -
.01 16300.00 19.95 179.91 
.o9 10100.00 20.12 103.76 
-.11 262Dlf.6b-- -22.9·0 -- -p,i4~53 

.01 9700.00 
-- --- .0-2 -14474.00 

.03 16195.90 

.06 21031.09 

17.64 192.16 
-- - -2r;o2- --s4·6----:-65--

21.91 548.79 
24.47 554.91 

.3.,. 

.53 
---. 5E-

.09 .03 9700.00 16,99 142.59 

.09 .06 14441.29 20,34 473.50 
-------.-09------ --.-ITT- T609T•-ro- - ----z-..·zr-.-1~-04 --- --- ---- - ---

• 66 • 09 .oa 20512.13 23,78 490.76 

- -;39- --------·. or - -- • oo 9100~ o·o - - 1.T•-oo--·-r42;-s9 
.50 .28 o.oo 14301.07 20.66 477.13 
.5:i .19 o.oo 15967.89 21.45 480.59 
• r, .. - -- ; r2 --- ·-o-;-o-o·- 20,.-oz;o r------z:3·;"9~ ---,.--g-i, 39· - ---- ---- - --

.28 
~-2r 
.23 
.27 

.01 .03 
-;00· ----.-o-g 

8615.84 
T0-422;-0""2· 
11501.38 
14462.34 

16.72 251.17 
--·z-o--;·59-5·4-0-.-23- --·------ ------

.06 .10 21,43 561.26 

.01 .11 23.97 573.00 

-------- -· - ------- ·----- - - - -- -

• 

-_:• 

• . ' '. • 
--• 
:e 

~-.I 

--, •• 
( .. I 

-·• 
----:-e 

.. -:• ,_ 

::: . 



• SECT IOI~ CHAlljNEL ~1IN EL OF l~AX • lljUMBER LENGH-1 ROAD 1•/fiY LO,.• 

, 
' .:-,--
-1-

•= 

17168,00 
1716A

0 
Off .• 

17168,JO 
17168,00 

17268,00 
17268,00 

"172'€,8,00 ·-
17268,00 

1--:;i - . ·1 7T61f. oo-- -
e--:- 1736a. oo 

400,00 
1, o·o ; o o · 
'•0'),DO 
41JO,D0 .. 
100.00 
100.00 
100.00 
100.00 

o.oo 
u ;o·u 
u.oo 
o.oo 

o.oo 
o.no 
o-;ou 
o.oo 

1 o o ;o o - · 6 o 1 • Co 
100.00 607.10 

1 
·1 ___ ~77~_68~_00 __ --

·c 1 .J68,00 
100.00 607,10 
100.00··- -607,10 . ,;-,; 

~ 18244. 00 7 - ·nrz 47+ ; ·o o- -- - R76,00 0,00 
s 76. o u--- --- -o·. o u· 

-~ 18244.00 876,00 o.oo 
;:-1 18244,00 876.00 o.oo 

19119,00 
19119,00 
19119,00 
19119,00 

'!7,.00 
875,00 
'875.00 
875,00 

:;- - --· 20-2 r g. o u-- 11 o·o • o o 
•:. 20219,00 1100.00 

~ 20219.oo 11on.oo 
~ --· ·20219.00----1100.oo 

e:; 
_n 21119 0 00 
--z17.T9. ·o-o --•-· 

,_ ' 

·---=-' . -
' l \J ,,_ - ~ ,, ---.-

---
•-=: 

21119.00 
21119,00 

22069,00 
22069.00 
ZZ06<J ;o 0 
22069.00 

22419 .-o 0 
22419,00 
22419,00 

- -224,rci-;01 

23319,00 
23:•19;00 
23319.00 
23319,00 

'~,I--------•. -,-
; 

•-:: 
. ' 

• 

901),00 
9on.oo 
onn nn 7Vu.uu 
900.00 

950.00 
950.00 
~9,-cr. o o 
950,00 

- 350.00 
350,00 
350.00 
350.00 -

90Q.00 
900;00 
900.00 
900.00 

o.oo 
o.oo 
0. 0 0. 
o.oo 
0,1!0 .. 
o.oo 
o.oo 

- 0 0 00 

o.oo 
(j~ 0 0 -
n n" V Ill VV 

o.oo 

o.oo 
o.oo 
o.-nrr 
o.oo 

o.oo 
o.oo 
o.oo 
o .·o·o-

o. o o 
0 • 00 .. 
o.oo 
o.oo 

EL OF '" I '! EL DISCI-Ji\RGE Clr!SEL HV HL O,LOSS QCH DEPTH TOPWID 
Cf-lORJ GROIJNO (CFS) 

0.00 5"-!'1,00 • 700,00 t,04,70 • 4,8 .08 .10 8404-,89 16.70 220.00 
- ·1r;oo - -:,'<c<~(]Q · 1~- • 00·;00 ----~;c;s·; ,4-· -- ·.-f,; .04 ;03 - ·555;66 - - --- --

o.oo 
o.oo 

0,00 
o,oo 
Cl ;o·o 
<J. o a 

:'>~ii. ~ 0 17100,00 
5-<'l. 00 l<t-t,00,UO 

S'ln,so •noo.oo 
';'lf:>.50 14,100.00 
S46:-:1f 11!00~(fo 
386,-:iO ?4000,00 

bv9,S9 
61~.14 

605.13 
6Ub,70 
b0',1.:,~ 
bl2,ll 

,14 
,17 

.17 

.23 . ~~ 
• ;>6 

--

62?9.00 20.74 
,04 .o3 6862,92 21.59 
• 04- ,03 B653,84 __ 2'1-,14 - ----,.-----

.02 ,09 9700.00 18.63 

.01 ,06 14340.00 22.20 
,01 ,06 15813,ll 23,05 
.01 .os 19054,36 25.61 

---
563.84 
588._90 ----

179.80 
589.06 
660. 76 -
703,4-5 

607,oo - 586~·!:io .. ,n·o·o·.u·o· 
601.00 586,50 14900.00 
607,oo 586.50 11100.uo 
607,00 - 5~f>.50 2'1-000.UO 

. 6 o 5, ·1 6. - • 1 7 • o 2 • o o 9 7 o o. o o 1a.65 l 7 9. 8 o 
60~,d5 .23 ,15 0,00 14-24-8,94- 22,35 625,81 
609,72 .24 .16 --~•~-~o~o~ 15667,74 23.22 663.62 
612-.33 ______ -.is ,21 0,00 llH':15,19 2!:>,83 707,15 

·-

0,00 5A7,10 9700,00 605,?4-
o.o·o--·----sa7~3{i· T<>';lo-o·~oo·-- ·1,oc,~1,0-
0.00 587,30 17100,00 609,d8 
n.oo 5A7.30 24000.uo 612,4-9 

o.oo 'i"-0..10 ':1700,flO 60S,3f'I 
o.oo ':iA>l,10 P-YOO. UO 609,0~ 
0~00 ">Ai"; ro l 'r 1 o o. o o 6G9,!i• 
o.oo 5'3A,l0 ;:,1,000.00 612.42 

- .. 

.28 .15 .os 8685,22 17.94 470,09 
• 22 ,;i_--:; • o O l o5e'5;; 5"2 21~0 il o. 09 
.22 .13 .01 11459.76 22.s8 117.64 
.23 .12 ,01 13721,24- 25,18 74-4,4-0 

,31 ,16 .01 
,36 .13 • 0 4, 
.40 ~-13 - . - -. o·s 
.49 .13 .oa 

94-52.92 
13614,93 
l ':>336 ,:44· 
20179,33 

17,28 
20.92 
21~78 
24.32 

285,91 
4-36.52 
4-78,14 
632,90 

-o.oo .. "iAT.70 '-70u;ou·· --60'5,TT -------~.T-- --.19· -----;·01·--J405;To--·-Ta;oT· -·4n;-1s-·-
o.oo 5'17,70 14400,00 609,3Q .17 .16 .02 13527.90 21.69 888,50 
u.oo ~81.10 111OO.uo 610.2g 
o.oo --,,R7, 70 2,,00-0-~ou· -612,92 

elb elb .02 15041.54 22.59 988.6j 
--- • TY- - ------.-T6--------.-u·3--1.,-0'2e·;3r--·25,22· -i-10s,;1a · 

J.00 588.70 9700,00 605,79 ,30 .16 ,04 9043,87 17.09 326.99 
u. on -- ,i!H, 70 I<>9<ro;·uo--- · o0-9.-4'4 · - --;<'8----------:T2- --·-;o'37·2-i2·ir;4r--2-o-:1r· -!5'67-;-9-4 
n nn 
Vo UV 

o.oo 

o.oo 
o.oo 

o.oo 

"n n -, n -1nr,•, u 

5A8,70 

1-,- 1 n n ,,,. ,.. 
J.1.1uv.uu 
2,,000.uo 

5A8,20 Y700,UO 
588,20 14900,UO 

"iA,?,20 ?."-000,UO 

o·.oo ----i;11c1."'.·o 951=rn·.oo 
0,00 5B8,20 14700,00 
o.oo sas.20 16900.00 

bl0.33 
612,95 

605.99 
609,54 

- ,:;, TI\ li..? 
'-I .I,'-' e TC.. 

,41 
,51 

-- C::-"'--~~ 
• 68 

-.-ri.
• 13 
.14 

. ~ .,c 
.11 

.25 

.22 

.20 

n-. , _,._,,..,... ,....,. 
•U..3 .1~-'.C::::.C::::e"lf 

,03 16161,47 

.os 9700.00 

.11 14-778.65 

.20 22330,28 

21.63 
24,25 

17.79 
21.34-

24,76 

737,91 
876.91 

179.95 
337.62 

4-70,00 

... 06 -- • li8 - 621-S-.BZ----ra ;20- ·---s30 .TS --
• as .11 7734-,31 21.09 567,97 
.os ,13 854-1,75 22.82 589,21 

---

O,OlJ- 57-JF!;ZO 2Jf>OO,OO 

612,96 

606.-4-0 
610.09 
611,02 
613,6'- ----.16 ··-- -.-as-- ·---.11:,- ro110-;-sr------ 2s-.·49·-- 69I-.T4 ------ ----

o.oo 
O.Off. 
o.oo 
o.oo 

i;qe,so 
-SBS; 5'0 
SB8 0 50 
588,50 

,IF.,'i0,00 
14-700.u·o 
16900,00 
23600.00 

606.4-0 
·510.04· 
610,99 
613.70 

.45 .15 
-. 43--·--- . ·-·.-1 I 
• 42 .11 
,3'> .10 

,15 9366,35 17.90 180,90 --.,-s T2469. ro -----21. 54' - --55z;-2 r -
,14 13410.52 22.49 834,18 
,09 15017,86 25.20 900,00 

-- ---

-. 

• 
" --1 

:1• 
~- I , 

=· '~-

~-I ::, 

' ' ,-:: . 
't 

\ ' - . --:l 

::,. 
___ i~ 

----__ -::,, 

• 
-• 

,·a 
,· -~. 
- < ,, 

·,. 

• 



• • 
• SECTION Ch~N~~L MIN EL OF 

NUM~~R LENGTH ROAD~AY 
MAX 
LO ,v 

0,00 
o.oo 

EL OF 
CriORO 

:-1 I 'I EL DISCHARGE 
GROUND (CFS) 

C~ISEL H \/ HL OLOSS l~Ch DEPTH TOPWID • 23569.00 250.00 
,, .... -• 2356Q. 00 250. 00 

-~ 23S69.00 2"i0 0 00 
-· 23569.00 2,0.00 

. 

24369.00 
24369.00 

- ·z-436·9.oo 
24369.00 

800.00 
'l00.00 
>ioo.oo 
800.00 

· :; · --zsln9;-oo·---·-1·450~00 
• .:..:.i 25819.00 1450,00 

, 25819.00 1450.00 
;,,--- 2·51n 9. o·o - ·10;5 o·. o o 

.'. 
,. 25919.00 
; ---25919.00 

•. , 25919.00 

·-· 
---

•: •• 

25919.00 

26025.00 
2602".00 
2602'5,00 
26025.00 

26l2"i.OO 
26125.00 
26125.00 

- ---Z612s;uo 

, 26900.00 
~:- --Z6'>u-o~·oo•=: ;>6900.00 
- 26900.00 

1,:-

•=--,. ·-,-· 
27150.00 
27150,00 

-z11-scr. oo 
27150.00 

100.00 
·100.00· 
100,00 
100,00 

10&.oo 
106.00 
106~00 
106.00 

- 100.00 
100.00 
100.00 

· 100.00 -

775.00 
77-S.UO 
775,00 
775,00 

250,00 
250.00 
2-s n. cro 
2"i O, 0 0 

,-- ---2r-<Jmr.crn ,50.00 
··; 27900.00 750,00 

·-::: 27900.00 750.00 
,.,, -z1voo~ocr·--·· ,:=;o.oo 

, .. 

28000.00 
-za era o·. o o·- -
28000.00 
28000.00 

100,00 
.. To~.oo 

100.00 
100.00 

0,00 
0,00 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
J. o·o 
n,oo 
0,00 

o.oo 
o.oo 
o. o·o 
o.oo 

588.40 6680.00 
·5q,i~4Q ltJ13o.oo 
'3'l8.40 117•)0,00 
5AA,40 16400.00 

588.90 6680,00 
58A 0 90 10100.00 
',.~·'l ~-90 11700.00 
"i9f;.90 1.,400.00 

606.7<1 .19 .05 
6fJ.'.:l:l ·~ ~o ~04 
toll.31 ,21 .04 
hll 0 92 .19 .03 --- - - ---- - --

606.84 • 2ti .12 
610.40 .35 .12 

- . b-11 • ~y • .:lB ;12 
<:>13.lHl .JY • 11 

.oa 6680.00 18.38 156.91 --- •- .-or·-·;:i421:i;16 ·- -- ·21.9if- -699·. 95 
,06 10346.30 22.91 713.34 

___ 1 

;-le 
.04 12371.11 25.52 750.00 - ·-- -- -- --- --- ------ - --- -- - - ----- ---1 

.03 6670.03 17.94 149.11 ;-. 

.o4 9698.97 21.50 387.40 

.05 10873.70 22.41 443.39 

.06 13471.70 24.98 499,62 

o·; o·o -
o. o o 
o.oo 

-··o·.-o-o··---.,'"'r;1.1u-tiiSBU.uo -- 601;10 -- .4c .3b .0Z.:6680.oo·--1s.3o -115.42··--·--· -------- ·-- -~ '' 
1) 0 00 -:;R9 0 1'1Q 10100 0 00 610.62 .52 035 005 9974.94 21.82 458.59 n • 
a.no SAS.BO 11700.00 611.~5 .53 .35 .05 11041.41 22.75 515.00 

·o .·u·o n.ao s~.ni-.k• lo40o.oo·---t>l4.14-------.46 .31 .02 129ao.33 25.34 ·s15·;c,o· · -- --- ··---- -- --,;• 
o.oo 
o.oo 
o.oo 
o.oo 

610,00 
610.00 
610,00 
610.00 

o-; 0 0 
o.oo 
o.oo 
·o. o o 

n.oo 
·-o~oo 

o.oo 
o.oo 

607.9D 
6<,7.90 

-607 • 90 
607.90 

u.oo 
o.oo 
a.on 
o.oo 

o.oo o.oo 
a.oo· -- ·n~oo 
o.oo ~.oo 
0,00 o.oo 

0,00 o.oo 
o.oo o.oo 
1l; OU .. o.oo 
o.oo o.oo 

----u.uo - -- -- ·o·.oo· 
o.oo o.oo 
o.oo o.oo 

.. o.oo·- ·u.o •-·-

U,00 o.oo 
o. oo··- -- ··o-;oo 
0,00 o,oo 
o.oo o.oo 

:i99,~0 b630.00 
- -5~,f.:,o··ronio·~-00 ·-

5Rci. 5o 11700 0 00 
5•9.50 16400.00 

6u1.10 
-610.62 
611.56 
614.lil 

.53 .os .o::; 6655.74 

.62 .05 .as 9671.73 
0 60 .o5 .o4 10410.09 
.46 .04 .oo 11519.02 

17.60 
21.12 
22.06 
24.68 

110.89 
·-411.57 __ _ 

463.00 
463.00 

--- ---------- --- -- -- ------ --- - -- -- - ------- ----- - --- - ----- ----- -- --- -- ---------

'i.-19,':iU 6630.0(1 607,1':I -~~ 
5'19.-:,Q 10100.00 oll.43 .46 
539,50 1170(1.l)Q 012.3:1 .44 
5119,:';Q 16400.00 bl4 0 77 .38 

.09 

.10 
--- ·-;66-

.52 

.oo 6680.00 
o.oo 9105.45 

·o;oo -· 91r6·;42 
o.oo 10928.50 

17.69 111.32 
21.98 463.00 
22;as·-- - 463'~·00 
25.27 463.00 

s~~.:J.'+-q ·c;h'lu. uo 6()7.33 
611.50 
61<'.3':l 
614. 715-- --·-

.4b .O~ ~02 6680.00 1T;a4 · 1r2.91-· 
471.40 
490.00 

--- 490.oo· -

'if:9 0 4':I 10100.00 .so .04 .02 9927.12 22.01 
599 0 49 117'00. U 0 .Sc .04 .04 11007.25 22,89 
'i>:9,49 16400.UO .4.,. • 03 • o5 r32·6z;12----'2~-26 

5119,40 66~0.00 607.69 .39 .28 • 01 6680.00 18,28 107.46 
-,:;.q;-,;:n-n1T•-J;oo· - ·011·.ar-- ---·.4z- .23 ·;err ··95oz.;n---2z;~r7-g13-;rz,:--------------- --
5Pci,40 11100.uo bl~.D7 ,46 .23 • 01 101so.s2 23.21 409.66 
5q9.40 16400.00 614.95 .s2 .22 • 0 1 13556.l':1 25.55 522,70 

590.50 6680.00 607.74 .41 .08 • 01 6499.76 17.24 182,24 
590.50 10100.00 611.88 .42 .06 .oo 8939.48 21.38 280.99 
59'TI.50 TITO O. !JO--· 6I?.;,3 ----.4, ------.~- • oo ---riru97;·4z.--·--72-;z3 --'29T.c9 -·-------- ---· 

590,50 16400.00 

·5739~90 - 56g-o·.-o·o -- -

5::;9_90 10100.00 
5R9,90 11100.00 

--.,,,-q ,;-go 1o40U 0 llO 

'i90.10 ""':30. uo 
·- ·c;go; 1 o- r,n o er. o a- -

590,10 11700.00 
5"'0.10 16400.00 

614.<:17 ohl .07 .03 13185.13 24.47 360,58 

·ou, ;99-- - - - - .36 ----------. 21 .-oo --659f~ 56 ----r~·o-g .. -T53 ;·53 ·· - - --
61~.o& .40 .16 .oo 9463.61 22, 16 312.48 
612. ':13 .45 .17 .oo 10707.16 23,03 364.04 
61'>. 21+ _. 54-- ------.- 19 -·--------·;n l 131'1'3li-. 19 -- ·z5 ;3z.- ---41+2; er - ------------

60<'.0l .41 .04 
6'1 2. o, ·----- ----. 43- - -- ·-;·03 ---
6lc.95 ,48 .03 
615.26 .55 .03 

.02 6528.10 17.91 146.84 
• ·crz-·· 92c3;7~---2r-;-9T- --295, 55 
.02 10373.18 22.85 345,77 
.01 13110.88 25.16 422,64 

- - --

., 

:,. 

-• -.1 

-:-!. _, 

I 

'.oJ 
--c;ie 
,--, -~-' 
i·.c -• '-
'~ 

-~• 

'-'• ' ' 

•-= -: • 
\ f: .. - . - -- -- --

• • 



• ., 
SECT ro,~ CHA~NEL MIN EL OF 1~AX EL OF v,1-.1 EL DISCHARGE C1•/SEL •-iV HL CLOSS QCH DEPTH TOPWID • NUMBER LEi'1GTH ROAD 11JAY L0 1

1; CHORD GROUND (CFS) • 
,'1 e-: 

•1 j -

•• 
·-~ 

28031,00 
?8031.00 
280::11,00 
28031,00 

28331,0() 
28331,00 

'28331~0'0 
28331,00 

-:- - ·-2·8431.:-oo 
e-:- 28431.00 

-;- 2B43l.OO 
;-;c cB431.00 -~ .. 

·~= 1 

I • -~; 
' 

.,,, .... 
,.,, 

28449.00 
"2844~.ou 
28449,00 
28449.00 

28549,00 
28549,0t) 

·28549,00 
28549,00 

~.- .. - . 2 9T4'9'.; U 0 .;. 29749,00 
., 29749,00 
11 ·· -~4'9---. on .. -
"' 

31. 0 0 
31,00 
11.00 
Jl,00 

300.00 
10~.oo 
31)o;oo 
300,00 

loo;oo 
100.00 
100.00 
loo. o o 

l'l.00 
·re.oo 
lf!,00 
lR,00 

100.00 
100.00 
100.00 
100.00 

·12oo;·ou· 
1200,00 
1200.00 
1200.00 

; 1: 30474,00 725,00 
·3o·lj.74·;00- --··12s.oo 

e:-: 30474,00 72'>.00 
30474,00 72'>,00 

._.J 31199,00 
31199,00 

~· -- 3IT99 .·a o· · · 
.- 31199,00 

•• + 
·' e-:-

••• 
·31299 • 0 0 
31299.00 
31299.00 

'31?99.0(). 

31350.IJO 
... 3TJ5 O'; O'0 

e-:-:- 31350.00 
,- 31350,00 
1-:--=- -•. ~: 
1;: 
I . •• ,'-" 

I 

e:: 
., 

'-- . ·- .. 

• 

725,00 
72'>,00 
725~00 
72'i. 00 

100.00 
100.00 
lOIJ.00 
100.00 

51.00 
51,00 
51,00 
51.00 

613.20 
613,?.ll 
F,13.20 
613,20 

o.oo 
o.oo 
u,oo 
o.oo 

o;oo 
o,uo 
o.oo 
·<:,;oo 

613.10 
613,10· 
613.10 
613.10 

o.oo 
o.oo 
o.oo 
o.oo 

· -·u ;oo· 
o.oo 
o.oo 

. 0. 0 0 

0,00 
·u .no--

0 ,00 
0,00 

o.oo 
o.oo 

608,70 
6u11. 7u 
<,0.1. rn 
608,70 

~. 0 0 
o.oo 
11. 0 0 
'>. 0 0 

o.oo 
o.oo 
o.oo 
0~00 

61J,AO 
610.l<O 
610,'IO 
6lJ,.30 

"i'l0, 10 6680,00 
",40,10 toHu.~u 
5,rn,10 11700,·JO 
'ic~U,10 lb<t00,00 

590,70 
'i90.70 
'>9IJ. ro· 
'i90,70 

6680.00 
10100.00 
11-,00~00 
ln400,00 

592-;10 6680.00 
59?.lu 10100.00 
'>92,10 11700,00 
-3-?.~ 10· 1"1400.-00 

"iCJ?., 1 U 6b~o.uo 
59~;10-1urou;uo·· 
592,lll 11700.00 
59?,10 lh400,00 

608,00 ,47 ,02 ,03 6678,34 17,90 146.69 hl:;l, 12-· - ..... ~·:-14- ... ··;-96' . .... O, 0 O. --8-897 ;2t ·z-3·;-02. 3·4a, 93 -- --- . ----

t,14,1:! • ?.6 l, 11 o,oo 9841,67 24,08 369,66 
flo,25 ,44 ,87 o.oo 1_2489,76 ____ 26,15 ___ 440,80 ___ 

.. ·---- -- - - - --

608,27 
613,26 
., f Ii~ .f4 
616,4,J 

60«.-24· 
613,27 
614,38 
616,5½ 

601'l.c7 

.35 • 11 

.28 ,06 
,<'-'I ,06 
,31 ,1)6 

• 50 • 05 
,31 ,03 
.~7 ,03 
.24 ,03 

• ·i.O .03 

,04 6677,88 17.57 144,09 
,02 9222,95 22.56 535,24 

-· -.02-·1cr1-02;·M,·--- · 2'3':61+- -600;00 
,1)4 12517,95 25,78 600,00 

,08 .... 6677~31 16.14- 110,53 
.02 8428,17 21,17 506,42 
.oo 8697.09 22,28 591,45 
.02 9546,25 -24,49 600,00 

.oo 6677,15 16,17 110,85 
bl·4·.oo · ··· · ·~24 ·- -.-6s- ·-·- ···(r;oo .. 1a-24';·u9- - --:tf,9d ·-·s6·4-;32 
614.97 .21 .54 o.oo 8125,77 22,87 600,00 
6l"i.9'l .21 ,36 o.oo 9181,05 24,88 600,00 

--- ---

... 

... 

- -- ----- - -- - --- ---- ---- - -- --- - -------- -- ---- - -- _______ ... -- -------- --

o.oo ,9?,04 "16',Q,OO 60~,43 ,43 • 0 r, .02 6680,00 16,39 116,54 
1.00 ,-;,,04 1n100.uo nl3,1;9 .33 .03 .os 9470,62 21,95 482,84 
~.oo ':i •i? , o 4 1 l "f o O • U 0 614,Y4 .35 .03 · -- ··· · .01 1050·9;a·4 -• 22·~·90·-· s·61 ;25 
o.uo 5°?.04 1(1400.00 616,YZ ,39 ,03 ,09 13173,43 24,88 600,00 

.. ·i;1ro ···:,4f;.:iu. b6K0.1)0 ... 6U>l,YT __________ l3·--- - -.3·2---·--.-02 6680,00 1 r; 6, · ·- 1 ifo; a4·- · -
o.oo ">-'l, • O 10100,IJO 614.32 • 1., .17 • 0 1 9864,17 23,02 337,95 
0, 0 0 'i91.3Q 11700.00 61".:c6 .21 ,18 .01 11276,07 23.96 384,88 

-- . (f. 0 0. ·541.-30 T6400. ao -6I7.c3· .29-···-·-·.20·--··--·· ;01 15177 ,-67i'-- - 2s·. 9T . 495-;;aa· ··· 

o.on 591,75 ob'lO.oo 609.09 .29 .16 .02 6680.00 17,34 147,57 
1.1 ;·o ll . -· 5 :ii:. 75 ·1 ,Jl u I)~- lf o· . b 14 • .:l6 - --- ;co----·-- o 09 ---------.-0 2 988°3~8922;6!--39~64 ·-
IJ,00 5~1.f'c, 11700.00 615, 3 l .?8 .10 ,02 11211.74 23.56 446,01 
,J,oo 'i'll. 7'c> H,<tau,00 nl7,cg .36 .11 .02 14754,88 25.54 646,39 

o.oo 592,20 n63o.oo 609,?.0 .43 .21 ,04 6680,00 17,00 112,92 
o.oo 592,20 10100.00 614.37 .43 ,14 ,05 10081,92 22. 17 178,56 

\ ... 
I:_ ·• 
•• i. ,. 
.. -• c .. 

··:. 
•• 
·.• 
:-. 
:-• 

-,-

'::•:· 
' . 
, .. 

c ~ o o - · ···--o-; err --·-.,..,,-;;,o 11700.·uo 61 s. 3-,J- · • · · • .:; 1 ---------- ·.-Pi···--- -;nT T11,3 r.i·a--·-z:r.-ro····--r99~-a3------------
o.oo 

o.oo 
o,oo 
o.oo 

·o; n n 

613.70 
"'613.70 

613,70 
613,70 

O,QO 5'l?,?.O 16400.00 

u;ffo --·-sq;:,·,4·u 
o.oo c;.:iz,40 
o.oo 392.40 

617.21 

6·u9·;11:1 
614.35 
615 • .:'8 

.72 .17 .11 15A74,33 25,01 480.00 .. :. 
' ' 

- -~s-6- -- ·;us--··· --. 06 ·-·saz.-0.·2'2 1~6;-1a-·-rr2.-a6 · ----
___ ,a.,, I I 

"·I 

• 55 .03 ,06 8031,60 21,95 235,50 
,06 9026,26 22,88 255,43 .62 ,04 

i~• 
u. n 1i s•J;.,·,Au 

6-6t!O; U o· -
10100.uo 
11700,UO 
1,,,,00·.oo --~l 7.e:..3 - • -,b ·• 0·5-- ,03 11546,32 24,83 450.00 

60"1,60 
60-,1,6·0 
609,60 
609.60 

,,.,:-,40 ,6"10.00 
· 59-:".40 1uroo.uo 

5'l?.40 11700,00 
5-,1;:>.40 1·>"00,00 

fi09,H7 
---bf5;:i5 

616.37 
617.96 

.49 ,62 o.oo 5776,26 17,47 115,90 
---- .44 -----1.oy·----·-·o.oo--111s.12 ·-- 23,15···-213;5a ___ _ 

.'c>O ,g7 0.00 8643.53 23.97 328,11 
,64 ,59 0,00 10997,51 25,56 450,00 

"·. ,..., 
" 

...:.e 
--~ ------------------ --------- ---- ---------- ---- ------- _____ _. 
..:_":I 

-i• 
----------- ---- -------- -- -- ------------

i::.:e , .. , 
------- ---- ------ ------ ------- ----- ------- __ 1:__::. 

,. 
, ... 
' ' ._,, 

• 



• 
•' SECTION CH~NNEL MI~ EL OF M~~ EL OF NI~ EL DISCrl\2GE C ;;SEL 

609.90 
6.1 :, • :, , 

• NUMBER LENGTH r<OADl 1AY LO•" CHORD GC/OJ\ID ( C" 5) 

r, 
••• 

31430.00 ~o.oo 
- :i r4 '.:lo. ·o o =. o. o o 

31430,no ~o.oo 
31430.00 qo.oo -- ~ - •-

•:~. 31483.00 5:'1.00 

..: 31483.00 53.00 
. ·3p.a3~·00·· 53.00 ; ·-~ 31483.00 S3.00 

",· ··315B3·;00- ··100;·00 

•J 31583,00 100.00 
100.00 

o.oo a.on i9?,iQ 66AO.OO 
0 ,' I) 0 0 • 0 !}". • ·-;·c,?· • 5 (j" l°O l DO,(; 0 
o.oo o.oo s~~.Ho 11100.~o 
o.oo 0.00 ~9r.~o l~4no,ou 

614,90 610.90 
614.90 610,4() 
6·14, Clu b°l(',Yi) 

614.90 010.t.Jo 

59?.50 
59?.50 
-5•--i~ ~ '.:J 0 
5c;;,.so 

'>6KO.OO 
10100.00 
11,00.rio 
1:,400.uO 

616,4(1 
1-.1°.o~ 

609.79 
616.oT 

. bi r. 3£;, 

6111. 7'-J 

o.ou ·o ~ u o 592,5~. bb'.:IU.00 bl o;-,.3 
o.oo o.oo 
o.oo o.oo 

~92.ss 10100.no 616.73 
S9?..~5 11700.00 617.40 

rill HL 

• 5c • o 5 
-~44 ·:03 
.su .03 
• 63 • 04 

OLOSS QCH 

.01 5668.43 
:oo ··7529;34 
.oo 8409.98 
.oo 10609.72 

DEPTH 

17.40 
-••·23:00 

23.90 
25.52 

,HJ .04 ,15 6680,00 17,?.9 
.35 .99 o.oo 7160,81 24.17 
.38 ,84 - o.oo 7936,14 24.86 
.~l .64 o.oo 10012.57 26.29 

TOPWID 

116.12 2is.ao·· ·-· ·· 
330,56 
450.00 

115.59 
450.00 
450.00 
450.00 

.-os----- .11+ 66ao. oo -·rr~as·- -- 111,·.·s3· --- ---- - -- - -----

• ,. 
., .• ;. 
1-.,. 

.Jr···-

.31 .02 ,01 9884,77 24.18 292.15 I·• 
,37 .oc .oo 11269.96 24.85 450.00 t·· "7:_. ~~i~~-:~g · ···1 o o·. o-o· ·· () ~ I) IJ. ··1r; o·o · s-":;,·; s s ·1 o <+-·o o~: ,rn · ·· ·bTH •· ,n . ··• :>·3-- - - .03 ----- .01 14953~1.3 26.26 - -450~00 - - -- ----- ---- -- _:_:. •= 33333.00 

"33333.·oo 

•:~ 33333.00 
33333.00 --------- . 

I •·· 33433.00 
33433.00 
33433,00 • 33433.0(J 

- . -
. 334·33·; 0 0. 

.. ••• 33438.00 
33438,00 

- -·3343g-~oo 

e.-:c 
33538.00 k :1 

TI 53 H. ·o 0 

•·; 3353Ro00 
3353R.OO c-t· .. 

•• 34888.00 
34888.00 

. - 34888·. 0 u--. ; •• 34i3A8,00 

... 37038".00 
• . 37038.00 

37038.00 
- 3TtJ3A ;rro •-~ 37088.00 

''' - ·-:rroITT!~ll ff 
e:-: 31000.00 

- 37088.00 

•:... 

11c;o.oo 
1750~00 
1750.00 
1750.00 

100.00 
1ori.oo 
1ori.uo 
100.00 

s;oo 
5. 00 
,.oo 
5.oo 

100.00 
To"IJ.00 
100.00 
100.00 

1350.00 
1350.00 
1"35o·. 00 
1350.00 

2150~00 
2150.00 
2150.00 

. 2IS-O~OtJ 

5n,oo 
. 50. 0 0 

50.00 
50.00 

0. 00 
o .·oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

bL:1.00 
513.00 
613.00 
613,00 

o.oo 
o.oo 
o.oo 
o.no 

o.oo 
o.oo 
0~00 
U,00 

o.oo 
0,00 
c.oo 

··· ·· ·ll. oir 

.. 

a.on 
o.oo 
o.oo 
0,00 

o.oo 
o.ou 
O.OlJ 
o.oo 

ol,c;-}O 
612.90 
61-:.90 
61-:;9() 

o.oo 
I), UO 
o.oo 
t). 00 

o.oo 
o.oo 

···o·.oo 
o.oo 

-o.oo· 
o.oo 
o.oo 
o.oo··· 

o.oo o.oo 
· · ·· ··o-~·o o - · · · ··o·. o o 

o.oo o.oo 
o.oo o.oo 

c,<;n.4o 6610.00 
·:,91.40· 10100.00 
5• 3.40 11100.ao 
5"'3.40 16400.00 

-,-91:o~O '16.J.00 
"''1.hO 111100.00 
<51.-1Jo":IO 11roo.oo 
5-.-,~ .. C'O ln400.00 

·s• 1~·F.o 061:.0.u·o · 
593.f>O ll,100.00 
';93.60 11 roo.uo 
5':13. 60 lo4UO.v0 

c;<i,.c;9 66'40.00 
· 39·1 • .,c;,··nnoo ;uo ... 

',G1 • "i9 11700.00 
"lq ,.,9 11>400.00 

c:;9,.so 66Flr).OO 
59,.So 10100.00 
5'T'l~'50 11100.00 
5•P.5o 10400.00 

594 • .>o· 66<io.uo 
c; .,4 • 2 0 101 0 0. 0 0 
594,20 11100.00 
.;ri4-;,-;;u ·1 ai+uu. uo · 

5q.;.10 ob:,0,00 
·s._,-s-;ni-·1orno;oo · · 
595.10 11700.00 
595,10 16400.00 

610 • ':14 
61 7 .-ll6 .. 
617.78 
619.35 
---·- --

o!•J.93 
617.06 
617.-Y-l 
019.36 

01·0. ,,f4 
&17.13 
r-17.ll4 

. 
61':l-.41 

611.03 
b17°.-lt> --· 
617.87 
1119.43 

·--- - --- --- -

611. 36 
617.30 
61'1·. 0< .. ---· 
bl-l.ol 

.Jl ,45 ,Ol 6679,97 17.54 

.23 ___ · · · .-2·3----:·rll · ··920'5.s·,-·· ·23.66 

.25 ,25 .01 10322.73 24.38 

.33 .33 .02 13305.57 25,95 

.37 
• 2'=> 
.if 
.34 

. ;37 __ _ 

.c'+ 

.,u 
• 34 

.03 

.01 
• 01 
.02 

··· ·;o o·· 
.01 
.O':i 

---~()~ 

.03 6583.78 

.01 8471.05 
---~ 0 l - 9-4 0 5-;-o 4· --

• o o 111:143,15 

17.33 
23,46 
24 .·19 
25.76 

.oo 6586,07 17.34 
o.oo 8441,00 23,S3 
o.oo 9375.10 24.24 - ·o~·oo· 11so4~5--;- ···· 2s·~a1 

133.99 
---487;93- -- - -

541. 49 
655.00 

135. 11 
488.88 

··542,.19 
655.00 

-f35~-i 1 - ~ -----
494.16 
545.87 
6ss;o·o 

.3c .03 .02 6680.00 17.44 130.70 
-~,j .01 --·-.oo 9241.48 23,57 479.91 
• .>o • 01 .oo 10378.07 24.28 533.44 
• 34 • 02 .oo 13388.89 25,84 655.00 

.36 .36 .01 6630.00 17,86 
• ?.7 .18 .01 9638.25 23,80 
,32 -~ r9·· ---.--u-z-TU'JJir;os--···--z4·• -s2·· 
.44 .23 .03 14548,40 26,11 

127.80 
365.05 -:ra3~·os -- ·· ···· 
422.63 

·• 

• 
';• 

•• 
-•• 

·"• 
fi"l 1,96 
617.62 
618,37 

···· · ·-·;3s··-·-· · ~-60 · · .oo · 66Elo~-oo·----1,;-r5 ···-122·.54· 

··5,,. O .-o-s .. --· .. 

611.'-'6 
6I7;ss·-
6lfl,3l 
6.::o.oo 

.33 .36 .02 10031.66 23.42 284.58 

.38 .40 .02 11472.65 24.17 332,70 
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•· 1142.00 3.94 620.24 o.oo o.oo 620.85 .60 .oo .oo 623.60 
, 220. O. 220. O. O. 35. o. 2. l. 100000.00 

• 
• 

·[·. 347o TfJC1<07fCHMfN1··snTI1JNS='' ··--g7T~ 3 -·· -g·94 ~, --T''l'PE=- ---1· 'TARG~T=-- --- ··1r.,,o·o - . 

1 • ------ ·----- ----;·o-g . -- . . ll~-01) -- --- ~-6-. ·22·-- . ·-· ·o·~ 0 o· -- - ---~ llOS" -_ 0 T5 - ----- -. 0 65 -- ~-u ~~-----··5 rb·.-30· --- - 'j" T3-~ ] a-· -· ------ --- -·--· - --- ----·· -- -
., .002199 1. 1. 1. 0 0 1 -,19 10.'IO 984.70 

I(;, 

•·· 12• 3265 DIVIDED FLOW 
I .. ,., 

e:, 
! ' ~OR~AL R~IDGE,NRD=33 MIN ELTRD= 619.70 MAX ELLC= 622.00 
·,, ... 
,.I 3470 ENCROACHMENT STATIONS= 973.3 

• RRIDGE SECTION 8 
,-:J• 
! ---
,"'1 · ·-1r51, ;ou·· 4. ·0c·· 62U.3Z- u~ oo· 

•··, ' 
220. o. 220. o. 

.09 o.oo 6,10 o.oo 
---;u uzn1 s- -· · 17 • 17. ·11. 

. ·c-CHV= .. 

• 3265 DIVIDED FLOW 

••: 3470 Ei'iC~OACHMENT STATIONS= 973,3 1,,----· · 1r50·;0·0· ·· · 4~05· ··620."35·-----· o.oo · 
• ;,, 220. 

· .09 
o. 220. o. 

o.oo 5.99 o.oo 
- - -··:oT707Z ··1 • .. . r . .. --- -T. 

• 
•. ·j 3301 HV CHANGED "10RE THAN HVINS 

,,, 
:.,----4,,!.12n1.oo· ... ·· 4,,nr· ·621.20 .. o.oo 

• !_" 220. 
' • l 0 

-~-000266 

• 
ctHY=· ····.Joo ·ce:4v=· ·· 

177. 23. 
1.30 .41 
so; so·.· 

I b!J..., \ 
;·#a·-:~~\r-. ---

1570.00 3.Q4 621.34 o.oo 
8 • 

.42 
360 • e:sJ 

1,, 

•• -;I 

220. ·.-n, -
• ooos11 

A. 
.so 

360. 

-._i_ ___________ ------ --- - ~-----

• 

205, 
· r~ 93 

360. 

984,7 TYPE= l TARGET= 

o.oo 
o. 

.065 . z· 

620.-S-9' 
36. 

.015 
.. 1l 

· .5s· 
o. 

.065 
.. ·1 . 

-~0·4 
2. 

• 0'+4 
-'.27 

984.7 TYPE= 
o;oo· --02D.9T 

1 TARGET= 
; 56'. - ----; 00 

0 • 37 • o • 
.065 

l 
.065 .045 

. 2 . 0 . 

u-;oo ·-621 ;22 -- " - .. 
• n2 

45. 136, ~s. 
,065 ,045 ,065 

.. 
2 

... ..... o - .. 
1 

o.oo 
.. .. . "" "' 1--_ ~ t;f -4_ ·. r_ ... . .. . .,..,\,··· .~.,-¢'"~-5:--'t" 

621.3g .os 
H,. 106. lll. 

--;·o6·s · - --:o45 .-u65 
3 0 1 

.. 

2. 
,044 
o;uo·· 

. -;04 
2. 

• 0'>4 
o.oo 

.16 
j, 

... (f44 
o.oo 

11.400 

. ;01 <:,,c:3.1:,{J 

l. 100000,00 
616 0 10 973.JO 

ru • ;i o · - s. ;,·4 • 7 r, -- · 

11.40•1 
• 01 

l • 
616.30 

u1·. >10 

--6ZT.t>O . 
100000.00 

',173.30 
·yi,4,70· 

... ~-,7 t>I4-. 4·0·------
l • 

616.40 
130.79 

• 0?. 
2. 

61(,40 
96.14 

619.3/J 
672.~9 
tl03~·07 

620,'>0 
n20.30 

. b8lf;·2T 
784.55 

~~ 
' 

/~C:::'- ~'1:1 ~~-;~~-~~-)'...:.-~';?:;,: - ·- ·-----··-

;-~ 

i" • ,., 
--------- ·- ---------- -------~ 

• 



SUMMARY PRINTOUT FOR MULTIPLE PROFILES 

• 
Cl>'SEL 

,, 
590.00 540.00 0,00 616.77 .04 
590.00 540.00 0,00 618.11 .12 

-'L 

o.oo 
0~00 
o.ou 
o.oo 

DLOSS 

o.oo 28.00 
--0;;1ro---- -l::,'7: (HJ 
o.oo 
o.oo 

220.00 
421.0LI 

3.40 .o~ 2A,oo 
3.58 .12 157.00 

• 
~ I 

• 
• ~!

- ---- -- . -i :1 

• F,3 
1.·-,0 
1.7H 
2.49 

1 7. ,J9 
20oJ3 . ---------

2fi. 11 
32. 1-. 

1.17 23.50 
2.51 32.29 

;::. 
, I 
''' ··:<Ji 
!,. 

•i:: ., --.,90.00--- --54-0.00 ______ .. o-~oo 
o.oo 615,60 28.00 
o.oo 615.60 157,00 
-o; o o -- 615, bO- -- - 220, 0 0- -- 61 H~.,7.- ---------~ rs '.l.62' ·· - ----:-rz.:-- ---,,-;;,o-;oo-- -- ··".qr- - · · 3s·.-,.6---- -- - -- · ~:-

~90,00 540.00 o.oo 

'" ... -6-•nr; o o- · 
690.00 

!·• 690. 00 
.,. --- --- 690. 0 0 ·-

• cc 
790,00 

,,---- -79-0·~ O' IT 
., 790.00 

,, 7<l0.00 

865,00 
86S,OO 

·-a55;00 
865.00 

n4r;oo 
... 1141.00 

1141.00 
.. -----114 r.·oo-· 

.,. 1142.00 
rr42.oo 
1142,00 
1142.00 

1159.00 
1159.00 

·--1159;00 
1159.00 

1160;00 
1160.00 
1160.00 

·1r60.-oo -

100, 00 
100.00 
100.00 
Ioo.-(fo--

. u-.oo 
o.oo 
o.oo 
cr.-oo --

100.00 0,00 
100.·ou-------- · o.oo 
100.00 o.oo 
100.00 o.oo 

75.00 
75.00 
75.00 
75.00 

27'5.00 
275.00 
275,00 

- 21s;oo-

1.oo 
1. 00 . 
1.00 
1.00 

17.00 
l 7 • 00 
11.00 
17.00 

Loo 
1.00 
1.00 

-r; oo 

o.oo 
o.oo 
0 • 00 
o.oo 

·o. oo 
o.oo 
0,00 

---o-;oo 

619.70 
--6T9~,o-

6l 4. 70 
619,70 

619.70 
619,70 

. -619.-70 
619.70 

0~00 
o.oo 
o.oo 
-o. 00 

•· ,,: 1210.00 50.00 o,oo 
,. ----121·0.o-ci' ------50-.-00 

•·-·_:

1

,_ 1210.00 50.00 
. 1210.00 50.00 

- --- --- -----· --
15~ 

•r· 

· o-~-o-o- ·· 
0,00 
o.oo 

(_ ___________________ ·------- -·-· --- . 

• 

o. o o 615.60 421.00 619.42 .22 

- O.OO 6I5;a-o-----·2tf,OU 617-;0T. 
o.oo 615.80 157.00 618,39 
o.oo 615.80 220.00 618.82 

--·o~oo·-· €P:i~Ero ____ 42T~oo - -t.rci~·1"i--

o.oo 
o.oo 
o.oo 
o.oo 

0,00 
o.oo 

--o .-oo 
o.oo 

o·. oo 
o.oo 
o.oo 
o;oo 

622.00 
-622. 00 
622.00 
622.00 

622.00 
622.00 
622.00· 
622.00 

o. o·o 
o.oo 
o.oo 
0. 0 l} 

615.90 
615.90 
615,90 
615.90 

616.00 
616.00 
616.00 
616.00 

213.00 
157.00 
220.00 
421.00 

28.00 
157.00 

·- 220 • 0 0. 
421.00 

617.?0 
618 ~ i,l+ -

619.0R 
620.03 

617.32 
6lA,7~ 
019;·zz. -- -
620.20 

6H,-. Jo . 2B. Oo ---.61~~ oo-. 
616.30 157.00 6}q.73 
616.30 220.00 620,24 
616.30 --·421:ou- -~21~33 

616.30 28.00 618.00 
.. 6n,.-30- .. - l:'>7~li-o-- -619. ,q:-

616.30 2?0.00 620.24 
616.30 421.00 621,34 

6H,.30 
616.30 --~n,. 3-0 
616.30 

Fi16.3(f' 
616.30 
616.30 
l.11,~-30 

28.00 61!!.0? 
157.00 619.7<l 
220~00·- - 620~3? 
421.00 621.!:>4 

--
28.00 618~ (f2 

157.oo 619.79 
220.00 620,35 
421-. Otf -- 6.::~.1A 

---

o.oo 616.40 
0.-00 616.40 
o.oo 616.40 
o.oo 616.40 

28.00 6lll.20 
15 7 .-tfii . -1,2·0 ;1+2--
220. o o 621,20 
421.00 623.47 

- - -- -

. ~03 

• 11 
.14 

-~23 

.28 

.28 
• 2 o· ---------

.03 
• 09 
.12 
.16 

• IJ2 
• ll ':I 
• I l 
.1::, 

• ll '1 
• 4J 
.60 

o?~ 

• 11.} 
.2J 
.24 
.24 

.12 

.14 
• 1 :i 
.15 

·~ Alj 

o 94 
1.00 

-1 .23 1.14 

,09 .oo 
~ 4.c 

.. • oo· 
• FiU .oo 

l • ]:, .01 
. - ------ ·- -- ·----

.09 .01 
,41 .OJ -· ;s,; _____ - ---_:-04 

l 0 r.'t1 .o-. 
,O':I ~ () 0 
.41 .oo 
.56 .oo 
.H6 --- -.-o I 

.01 .06 

.tf3. .o-., - . 

.02 .04 

.01 .02 

--- .-on -- '2!f~ 00 
.oo 157.00 
.oo 219.96 
;nT-- ·- 3Y2. 31:,-· -· -

.oo i"A.00 
-· -.ill l~l.00 

0 0 1 219.47 
.01 381.qt, 

.oo 2R.OO 

.oo 157.0U 
;oo clH.':19 
.oo 378.91 

~·111 ~H.-0•1 
e :l i+- 1S7.00 
• 4':I 220.00 

l 0 0H 421; (i(l 

.oo 28.00 
; !)<)' - l:, ,-~ au 
.oo 2?0.00 
.12 421.0<J 

.oo 28.,00 

.01 157.00 
-~-oT .. 

220; o-o· 
,03 421 • .JO 

·-~ 00 28~00 
.oo 157.00 
• 0 l 220.00 
,cl 4,"1 '. (jiJ 

_, ----

.04 2H.OO 
~19 -144-; 44 
.21 177.29 
.43 240,4':> - - - ----- --

---------------

J.e2 '<u.-.4 

1.21 23;'fl 
2.59 32. 75 
J.02 39.63 
J. ~.., - ----

li7~0l 

l • J,) 24,t\7 
-2 ,-74 :n.11 
3. 11:l 53,13 
4.13 107.02 

1. 32 2",.()', 

2,79 33.9c, 
-3;z4 5H. <,', 
4.20 109.85 

1. i':i - .. 10,34 
J,43 1 0 • h 0 
3.~4 10.>-il) 
:, • 0 J 10.80 

1.70 10.40 
j, 44- 10,"10 
_j. 9•; 10.KJ 
:i • 04 10,'10 

·-

1. 72 10,42 
3.49 10.80 
c,.02 llJ.80 
:,.~4 10.>10 

l. 7 c. 10.42 
3.49 10.80 
4,05 l O. >lO 
':, ~-.,~ - . -Tff~-c<'lf 

1 • ><O 21'1. l 'l 

--

-

------ ---

,d. 
',' 
,) ----------,,1 
I-~• ,,J, 

----·-·:j 
;i• 
'" ·--1 
2 ·: 

J:)/. 
" ---•--------:32 
" ,. . 
"1 

--------- ~~I 
)31 

\3e' -

- - --- --------- i::/ 

:1• 

ji'. 
~~ 

-- ' :,:, 

.;. 

,, . ,, 
- . "" 

4. f)2 - loti;;6;--. 
4,80 130.79 
7. 07 190,59 

-· - .. ---- ·-- " . ---

:1. 
'"I _..'.!, 

• 



(. 
1 SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE 

• NUM8ER LENGTH RO,~D~IAY LOW CHORD GROUND CCFSl 
- ·• 1570,00 360,00 0,00 o,oo 617,40 28.00 

Cv'SEL -, V '-IL OLOSS QCt-1 OEPT.-l TOP•,HD 

0 

• 
• 

-r-· ----~~~~:~~ ···--;·~:~·g ·-·-· -~:~r-· ·-·~:~~ ---~i;:fr·-~~6::~·~ 
618,':>3 .a4 ,35 ___ ,01 28.00 l,13 23.13 

··62ff-;."1i1!· .. ···. ··-:;in,----· ,72. ;1i-2 ···-p.,c5·, '.iT ------J~·2;,·· .. -"Sti,,16·- - - -·- ·-----, 
1' 

621,34 .,b ,11~ .02 204.rs 
, 1570,00 360,00 0,00 0,00 617,40 421,QO 

',.,,, .. ~------- .. ,- ·---~·-- " -·------- - .. ---···---. . ........... _ .... ----- .. 623,':>2 ,02 ,0':> ,01 273,0S 
.:i • q '+ 
o.12 

96.J't 
165,43 . ,, 

1i• •·· • I 
I 

•·· 

SECTION 
NUMRER 

--- . 50~000 
50,000 
50,000 
so,ooo 

, 590,000 
"590.000 

•. 590,000 
',., 5 g O , 0 0 0 

f ... . , 
•· 690,000 

" 690,000 ,,; --- u;·ooo 
•. , 690,000 

•·: 
e12

~ 

I" 
t •· 

790,000 
790,000 
790,000 
790,000 

865,000 
865,000 
865,000 
865,000 

.,, 1141,000 

I'· --- .. 111411._ooooo_ 
:)4 14. 0 

.:, 1141,000 

• 
• ,, 
•· ,, 
•·· ., 

,, 

•1·' ,,, 

•'[ 
I 

·111+2·. 000 
1142,000 
1142,000 
rr.f2~·0 o o 

1159,000 
"1159,000 

1159,000 
115'l,OOO --- .. 

1160,000 
1160,000 

"1160"~000 
1160,000 

1210.000 
1210.000 
1210.000 

·12ro;ooo 

DISCHARGE CWSEL 
CFS 
28~000 613~1:~2 

157,000 614,005 
220.000 614,280 

·421.000 "614,987 

28.000 6H,. 768 
-151,000 ·- . 1518, lo 5 
220.000 6113,514 
421.000 619.423 . ... -

28.000 617,005 
157,000 618,394 

·220;000 
.. 

.61B~Hl6 
421,000 619.749 

28,000 617.199 
157,000 618,643 
220.000 619.078 
4·21•000 620.033 

28.000 017.316 
1-s1 ~-o o o "618,793 
220,000 619.238 
421.000 620,l'l7 

28:.000 617.998 
157,000 619,733 
2211',000' l:>20,240 
421,000 621,334 

2~1.000 618.001 
157',000 619.738 
220!.000 620.244 
421; 000 621 ;3·42 

28.000 l:>18,017 
rsr. nuo 619~789. 
220,000 620,317 
421,000 621.537 . .. " " . . . ~ 

2tl,OOO 618.019 
157.000 619,793 
220 .-troo 620,35T 
42ll,OOO 622.177 

. 20,000. '618, l':17 
l:,7,000 620,421 
220.000 621,197 

. 421.000 .... '623.474 

.,,.' 1570,000 2d,OOO 6113,532 
~- ·--r570;00·0- --- T57,00'0·--·- "620,623·-·· 

• 1570,000 220.000 621,336 
. - .. - ~ - , ,... .... ...... ,.,,., 

, ... ·········- .. ,--- ___ ,.. .,,....,___ --------· 

C\~SEL DI FF 
EACH Q 

CWSEL DIFF CWSEL-ijSELK 

·o.ooo 
,872 
.275 
~-708 

0.000 
1. 3'37 

,40A 
,909 

', ..... 

0,000 
1,389 

. ·,7ii?"l 
,933 

0.000 
1,445 

,434 
;955 

0,000 
1,476 

,446 
,959 

0.000 
1,734 

.. ,:,OT--- -
1,094 

0,000 
1,737 

,506 
r. 01rn· 

0.000 
·r;·771 

.528 
1. 221 

0.000 
1,774 
. ~559 
1,825 

o ;·o-oo · · 
2,224 

,776 
2,276 

EACH SECTION 
. 0.000 

0,000 
0.000 
0:000 ··-· 

3,636 
·4.ror· 
4,234 
4,4)1-, 

~· . -···· 

.237 

.289 ··· -:.-::nr2 · 
,32n 

.193 
, 249 
,262 
.284 

,117 
.149" 
,161 
,164 

,682 
,940 

·1.001 
1,137 

• 0 0 2 
• 0 0:; 
.004 
• OOl! 

, 0 l 7 
, ll"ST 
.073 
, l i;S 

.002 
,004 
~0315 
• 63',1 

, 178 
.628 
,846 

1,297 

0.000 ,335 
. 2 • 0 "\l l . - -· - ·- .. . • 2 0 2 

.713 -,139 
I'\ J. ,\ 

'ci,Ooo 
0.000 
0.000 
o~ooo 

0.000 
· (l.oou 
o.oou 
0.000 

0.000 
0.000 
o·;ouo 
0.000 

·o.ooo 
0.000 
0.000 
o ;o·o 

0,000 
. 0;1100 

0.000 
0.000 

0,000 
0,000 
o. ·o ou· 
0.000 

0.000 
0.000 
0,000 
·o. o u o 

0,000 
· ·o.ouu 

0.000 
0,000 

0.000 
0.000 
·o. ITiJ"O 
o.aoo 
·o·;ooo 
0.000 
0.000 

·o,ooo 

o.oou 
o.001J 
o.noo 
ll n.n,"I 

TOPWin 

11:qo1 
?6.~33 
?A,11~ 
32,l~q 

?3.504 
·32;29'.J' 

3"i.2::>7 
q0,d41 

,?3. 905 
3?.753 

·34,,,,1-
47.003 

?4. 870-. 
:33,713 
53.134 

u,1. 017 

:~c;. 0">4 
·:33, 945 
!3tl. 950 

l,09.H49 

10.3"1'! 
l(),7'l9 
l O • 7Y',J 
10.1g-:i 

llJ,3g7 
10,79Y 
10,79',) 
10 .79',l 

10,423 
10.79,r 
10 o 7'lY 
10. 79'l 

10,4?.4 
10.799 
lrf,799 
10, 74':I 

28.11\H 
100.672 
1:rn,786 
1c;n.'>"~s-

?3. l?.o 
·-·sF".g1;3· 

96,117 
1 hi;:;, iJ.. ~.:, 

T, v,, DI FF 

-- ···o. oou 
-tt,b't2 

-10,22't 
··----.:.·1,..2Ytl' .. 

0,1)00 
-·-ti,1il'.:> 
-ll.7S3 
-h7,336 

0.000 
-8.848 

. --.:.T:, .-r,ro 
-7.l.103 

LENGTi-1 

· ~s a • -aoi.J 
50,00U 
so.oou 
so··. o ri o 

'>40.000 
"':i'.ti·o·. a au· 

'>40,00U 
:>40,00U 

100,001) 
100.oou 
TD O ,-co u 
100.00,1 

0.000 1~0.000 
-8.H43 100.00IJ 

-2~.264 100.000 
-82,147 100~000 

u.ooo 7?,00v 
··;;;g;d"Jr·- TS.uoo · 
-33,ci9b 75,000 
-84,79'> 7:,,000 

u.auo 21~.oou 
-,<+11 ~7':>.oov 
;;;,'tll ... ·tr~.DOU 
-,'tll 275,00U 

. u.ooo . . 

- .... 02 
-. 't/l2 
-; ... a:2· ·--· 

0.000 
- • ::17:," 
-. Ho 
-,J76 

0,000 
-,375 

·;;. ~ 3 75------
-,Jl:, 

"O, ·o O 0 
-72.483 

-102,~Y'! 
-11;2·. 347 

o.voo 
·-·..:n;a3r· 

-73.211 
-1 i,.;_}_ ~ni.:, 

l,Ujl) 
1.000 
1.1100 
1,000 

17,000 
11,olJu· 
17.00U 
17.1100 

1.oou 
1.000 
1. •"0u 
1.oou 

-.:;o.ooo 
50.000 
:,0,000 

o. 00() 

3b0,0Q,J 
35o;uoo · ..... ·--· 
'lA0,000 
'lhO.OOtl 

•~ ~w. • • 

,, .• 
11! 

_,: . 
---1' I ,,., 

,:. 
'' 

i:• 
.. -•-<:1 ,. 

'; 

"i . -· --,'.i' • 
.. 
'' -~·--· 
L;j 

'.' . 
" 

.,l;; 
,,, ,. 

1:~• ·'I. ; 

- ' ~. 
~ 

----~1 

::I• 
-~~I 

11:: r. -~ 
' J 

:1·· 
~ 

~ . 
~ 

.. rl 
"· :e 
~ ~-• 

•cir) ,. 
., . --·-r-j 

. ~" 
.... ... 1:: • 

----~ .J!.5> .) 



I' 

• DATA FOR LAST CROSS SECTIO~ 
PROFILE TYPE ENC TARGET 

• 
TOP l~IDTH 

AREA-ACRES 
TOP WIOTH 
AREA-DI FF 

, l 0.000 0.000 .761 0 0 000 
~--------~---c,,.7Jl)ll----·--ir.uu-u--··-···--y;-,.~3~5c-------.~5,...,.,,5.,._.-.---

•1,! 3 0.000 0.000 1.927 l.166 ...,·-1 
I '+ 0.000 0.000 3 • .392 2,631 !>------ ---. ,. 

I• I 

1:. - ___________ .. ., .. 
I., 

• 
• _________ ., ____________ _ 0 ---·-·-·-· ---·--·-----.,.c_ 

' ·2!A .. ------"··--·-··---······ -- . ·-. -·--····--- ........ -... -- ............. ,--- ·-----::· -1 
I; • 

-----···----------------- -· - ---------·•----·---------·- --- -- -- - -----------,,. 
- ----··- ., 

I 
----···-•· ····-· ·--·-· ·-···--···-··· ... . ::, .. ·--•--··--· -··· - .......... _ .. __ ·- - ·-· ·--· -·- ..... . 

• "I 
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CITY OF STERLING HEIGHTS FLOOD INSURANCE STUDY 

• CHRISSMAN DRAIN Ji!lA JOB NUMBER 5670-10 e PROJECT MANAGEl'l WILLIAM ROSSOW 

e FIELD e 
SECTION SECNO DESCRIPTION 

le • 40 BRIDGE SECTION A 
DOWNSTREA1"1 FACE STORt~ SEWER 

• A 963 BRIDGE SECTION A • 
UPSTREAM FACE STORM SEWER 

• 964 BRIDGE SECTION A • 
SECTION [S LOCATED IMMEDIATELY UPSTREAM 

• OF DROP STRUCTURE • 1525 BRIDGE SECTION B 

• DOWNSTREAM FACE FENCE CROSSING CULVERT e ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

• B 1545 BRIDGE SECTION 8 ·e UPSTREAM FACE FENCE CROSSING CULVERT 
ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

• 1575 BRIDGE SECTION C e 
DOWNSTREAM F'ACE 18.5 MILE ROAD 

• ENCROACHMENTS DUE TO LOW FLOW CONDITIONS e 
C 1605 BRIDGE SECTION C 

UDSTREAM FACE 18.5 MILE ROAD e ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

• 2620 BRIDGE SECTION D • DOWNSTREAM FACE CONCRETE CULIIERT 

• D 2640 BRIDGE SECTION D !e UPSTREAM FACE CONCRETE CULVERT ' i 

• E 2810 VALLEY SECTION E • 3091 BRIDGE SECTION F 

e DOWNSTREAM FACE MOUND ROAD • SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 

• F 3168 BRIDGE SECTION F e 
UPSTREAM FACE MOUND ROAD I 

e SECTION SKEWED FOR PERPENDICULARITY ie 
~ 

TO MASS OF F'LO!o' 

• G 4020 VALLEY SECTION G • ENCROACHMENTS DUE TO HOUSES 

• 4173 BRIDGE SECTION H :• DOWNSTREAM FACE HANKS LANE DRIVE 
ENCROACHMENTS DUE TO HOUSES i 

j 

• H 4217 BRIDGE SECTION H le 
' UPSTREAM FACE HANKS LANE DRIVE 

• ENCROACHMENTS DUE TO HOUSES • 



• GROUND POINTS RELOCATED • INVERT ADJUSTED 
ENCROACHMENTS DUE TO HOUSES • 4997 VALLEY SECTION I • GROUND POINTS RELOCATED - INVERT ADJUSTED -• ENCROACHMENTS DUE TO HOUSES -

• 5057 VALLEY SECTION I • GROUND POTNTS RELOCATED 
INVERT ADJUSTED 

I • 
ENCROACHMENTS DUE TO HOUSES • 5086 VALLEY SECTION I 

• GROUND POINTS RELOCATED • INVERT ADJUSTED 

I 
ENCROACHMENTS DUE TO HOUSES 

• I 5115 VALLEY SECTION I • ENCROACHMENTS DUE TO HOUSES - • .. 5165 BRIDGE SECTION J ,-
DOWNSTREA"1 FACE 19 MILE ROAD 

• ENCROACHMENTS DUE TO HOUSES :e 
J '--5205 BRTDGE SECTION J ' 

I • UPSTREAM FACE 19 MILE ROAD i• ENCROACHMENTS DUE TO HOUSES 

• 5286 BRIDGE SECTION K • GROUND POINTS RELOCATED 

I 
ii\i\/ERT ADJUSTED 
GROUND POINTS ONLY • RIGHT ENCROACHMENT DUE TO HIGH GROUND 

• 5386 BRIDGE SECTION K • r-nt'\IIUl'\ t'.llf'\T1r..1TC' OCI nrATC-l'\ 

I 
U~VVl~U rv1,~,~ ~~LV~HILV 

RIGHT ENCROACHMENT DUE TO HIGH GROUND 

• 5486 BRIDGE SECTION K • GROUND POINTS RELOCATED 
INVERT ADJUSTED -

I • 
RIGHT ENCROACHMENT DUE TO HIGH GROUND • 

• 5586 BRIDGE SECTION K 
, . GROUND POINTS RELOCATED 
I 

I 
INVERT ADJUSTED ·' 

• 5686 BRIDGE SECTION K • DOWNSTREAM FACE DRIVEWAY CLILVERT 

• K 5704 BRIDGE SECTION K • 
I 

UPSTREAM FACE DRIVEWAY CULVERT 

• L 6295 VALLEY SECTION L • ENCROACHMENT DUE TO HIGH GROUND 
: 

• -
I 

6748 AVSEC DEVELOPED FROM VALLEY SECTION L :• 
' AND VALLEY SECTION M ' 

1 • • 7202 AV5EC DEVELOPED FROM VALLEY SECTION L 
AND VALLEY SECTION M 

I • M 7655 VALLEY SECTION M • 



• 7755 VALLEY SECTION M • GROUND POINTS RELOCATED 
Il~VERT ADJUSTED - • - 7855 VALLEY SECTION M -

·GROUND POINTS RELOCATED 
' • Iii/VERT ADJUSTED •• 

7955 Vl\LLEY SECTION M : 

I • 
GROUND POINTS RELOCATED 

I • I 
INVERT ADJUSTED 

• 8055 VALLEY SECTION M • GROUND POINTS RELOCATED 

I 
INVERT ADJUSTED 

I • 8100 VALLEY SECTION M • GROUND POINTS RELOCATED 

• Iii/VERT ADJUSTED • '¼,_. 

I 
"" 

I 
8158 AVSEC DEVELOPED FROM VALLEY SECTION M 

• AND VALLEY SECTION N • Eil/CROACHMENTS DUE TO EXPANSION AND 
COIi/TRACTION OF FLOW 

I • 
8622 AV5EC DEVELOPED FROM VALLEY SECTION M • I ANO VALLEY SECTION N 

• Eil/CROACHMENTS DUE TO EXPANSION AND • CONTRACTION OF FLOW 

I • 
N 9165 VALLEY SECTTON N • I 0 10495 VALLEY SECTION 0 

10545 VALLEY SECTION 0 
,. 

I 
GROUND POINTS RELOCATED 

I • Iii/VERT ADJUSTED • 10595 VALLEY SECTION 0 

• GROUND POINTS RELOCATED -
I 

INVERT AD,IUSTEO • 

I • 10645 VALLEY SECTION 0 • GROUND POINTS RELOCATED 
INVERT ADJUSTED 

I • 10695 VALLEY SECTION 0 • I GROUND POINTS RELOCATED 

t INVERT ADJUSTED • 
I 

10745 VALLEY SECTION 0 

I • GROUND POINTS RELOCATED • INVERT ADJUSTED 

- 10800 VALLEY SECTION 0 -
I 

.. GROUND POINTS RELOCATED ·-
I 

INVERT ADJUSTED 

• 10838 AVSEC DEVELOPED FROM VALLEY SECTION 0 •• AND VALLEY SECTION P 

I • 
Eil/CROACHMENTS DUE TO EXPANSION AND • I CONTRACTION OF FLOW I 

• 11182 AVSEC DEVELOPED FROM VALLEY SECTION 0 • ANO VALLEY SECTION P 
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p 11525 

-4937 

99 

190 

500 

570 

CONTRACTION OF FLOW 

VALLEY SECTION P 

VALLEY SECTION I 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ISLAND PROBLEM CALCULATIONS BEGUN 

VALLEY SECTION I 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS DUE TO HOUSES 

VALLEY SECTION I 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS DUE TO HOUSES 

VALLEY SECTION I 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

V~LLEY SECTION I 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
INCLUDES ONLY THE GROUND POINTS INVOLVED 
IN TrlE ISLAND PROBLEM 
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CITY OF STERLING HEIGHTS FLOOD INSURANCE STUDY 

• CHRISSMAN DRAIN COLD CHANNEL) jfdii\ jQB NUMBER 5670-10 -
I • PROJECT MANAGER WILLIAM ROSSOW • 

FiELD • • I 
SECTIOl\j SECNO DESCRIPTION 

• 50 VALLEY SECTION A • GROUND POINTS RELOCATED 
T I.I \Jr-" I""\ 'T ,Jin. olU""Tr-n. 

I 
1'"111:.11: I MU,JV::t IC. U 

I • A 590 VALLEY SECTION A • 
5EE TEXT FOR STARTING ~JATER SURFACE 

• ELEVATIONS • 
I 

690 VALLEY SECTION A 

• GROUND POINTS RELOCATED • INVERT ADJUSTED 

• 790 \I Al I i:" V C:i:"r TT ('lf'I.I A • 
I 

-., ~ .. L..~'- r _.._ ........... ...,, . ,..., 

GROUND POINTS RELOCATED 
INVERT ADJUSTED 

• 865 VALLEY SECTION A • GqOUND POINTS RELOCATED 

I • 
INVERT ADJUSTED • 1141 BRIDGE SECTION B 
GROUND POINTS RELOCATED • ENCROACHMENTS DUE TO LOW FLOW 

• 1142 BRIDGE SECTION B • ARANDONED CULVERT IN FIELD 
DOWNSTREAM FACE 

• ENCROACHMENTS DUE TO LOW FLOW • B 1159 BRIDGE SECTION B 

• ABANDONED CULVERT IN FIELD • UPSTREAM FACE 
ENCROACHMENTS DUE TO LOW FLOW 

I • 1160 BRIDGE SECTION B •• 
GROUND POINTS RELOCATED 

• ENCROACHMENTS DUE TO LOW FLOW • 
l: 

1570 VALLEY SECTION A 
GROUND POINTS RELOCATED • INVERT ADJUSTED 

• , .. -
, . 
• 
• 
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" ,'J--- ·EGPR_S=_ - ·u·;·o·o·o · ·r:Gu.c;:··- · 0"2"2>; 206·-- Et.:Lt= · ·- 02s; ooo· -vcWSE=--i,23; 343-· EI. TRD=--·5z5-;Too · · ----------- ~ ------ " 
., .. ! SECNO DEPTH CWSEL CRIWS 1J/SELK EG HV HL OLOSS BANK ELEV :: • 

"' Q QL08 (-!CH QROB ALOB AC>-! AROB VOL TWA LEFT/RIGHT 

I

I •:_~- - - .!~~:-_ --~~g:~--~~~-~-H~-~- -~~g~R -- ~~-~-~--~-L_---_--_i~-~H ·- __ ;~~;- . -~i~:~~~.-:-~:.~~- . ~~~;-~- ---.. -~:-··----_----_- ------ --- . . ----~---_ll • 
. ,,. Ir •·· ,,; . 

.::~--r,i~~~_AL '.3_~!_D_G_E_•'.'!._~~-==-~-~-~JN_~~TRO,= __ 6~5~_10 MA)( ELLC= _ __?~?_•_O~ ___ ______________ ____________ _ _____________________________________ ------;-,~ ~ 

I 

--l~---~-4_70_EI\C_ROA_~>-tME~_STA_TI_O_•\lS_=__ 996.0 -~~04.0 -~~J>_E= l ___ !~"lGE:_:r:_:_ _______ _'?_~O?O. - ----------- - ----- ----- ------ ----
1
::1 

12=1 

•·,,[ !=!RIDGE ~.f~I}'tlei3 , UPSTREAM FACE FE~c~, ,5;.1;tos~,IN8,, CULVERT 305 I'_'•• 
,1) ... ~! "'· (.,&tl .. ,_, "!~:.--?,t l "I 

l--, ':;(. <"fr .... ' ~, ,. ·1:s-4s,oo ··- -1,;-g-6·-- fr23~46 · v-;-uo··--·--1r.·oo- 6-Z'>,"""36 • ··;90 - -- -.-1z · .o3 - f>i:'5~,;:u- ---- - ·· --------- ·------ - - --·-----: 

360. o. 360. o. o. 47. o. --J. 5. 100000.00 [e I 

.;oo6T~ -- l}?g~-------_72~~-- o2g~- o.oo~ -~~3-~- ,06~ -- .;y~~---~-~;ii~--1;~:~g _______ -- -- . ------ --- ---- ----- - ___________ Jx 
1::1. 

e'.-
" 
cof 

•"I " 
,i::I' •· •u 3470 ENC~OACHMENT STATIONS= 
;l4i 

.,,I 
]~' 

" 
•·. 360. ,. • 31 

. .'·--- -- · -;1rff2711l- --• • 
" 
.J 

BRIDGE SECTION C 

o. 
0. 0 0 

3 ff~-- - --

360. 
5.72 

30·. ----

• "I SPECIAL t3IHOGE 
.~·, 

• I::· ·-st£ - x~-- oo 
; I 

" . >-------· ----------

· XK-•""R------·co,Q · · 
1.68 3.03 

995.4 1004.& TYPE= l 

. ---------------·· ... --- ---- --- ----------· ~~. 
DOWNSTREI\M FACE 18,5 MILE ROAi) 

· o-~uo··- ···o-.oo··- 5-z,.-.-61,··--- --··;-.;r---- --·.1-z--·· --.Tq 
o. o. 63. o. '-J. 5. 

· 62"6 ~ c;u· - --- ---- -- · 

100000.00 
o.oo 0.000 .040 .ooo .040 616.60 9'-J5,40 

. ----•----------- ·i 
!~ ". '.,i; -
• I 

. --- ------ ---- --- ------ -------')"' . .I. ;;;1 
•_j 

To-;.·- - ---o··-------- - r - - · ··o~uu··- ··--1,~--zo ·· 1004-;.oTI ________ --- - - •-------- - -- - -----------·1j • 

- RO[-EN- - -- "81.Jc··------ - t:!WP- - . - - - 13/IREA 

o.oo 9.20 o.oo 70.88 

--s-5··-- - --- ELC"Hu·-- -- "E[CHD ---

0,00 616.60 616.60 

-- --- - - - ---- ------- --- -- ___ ____J.,~' 

" . 
' -- -- --- ----- ---- ----- ---------------- -- - ,. '.~. -, 

-""" - -----•- --------f'I 
• , 6070,LOd FLO~/ RY NORMAL t3RIDGE 

~ • ::' ----C:uVRS=·-·-o·.-000--EG"L"W"C=" -- t>Zl+-.-6 77····rcc-c=-· --·-625;1rn·o FCwSt= - - 6Z4-~T6T -·rrTHn=···--o2c,.-90 IT ------ --------- ---- . - - --------

;;1 • 
,"I 

-------- -------------- -,:· 
-'.~· 1 ~ NORMAL BRIDGE,NRD=21 MIN ELTRD= 626.90 MAX ELLC= 625.80 

3470 ENC~OACHMENT STATIONS= 995.4 1004.6 TYPE= l T~RGET= 4,200 
,1~!. 
j;;J ------ ---- --- -----------

• 306 • 



,6 6 4. 6 • 360. 0, 360, 
,31 o.oo 5,91 

,003321 30, 30, • 

•· SPECIAL BRIDGE 
- --- --- -

•·• SB XK XKOR COFQ 
., o.oo i • 70 2, 71 .. . . - - - . --- .. . , 

•··, PRESSURE AND WEIR FLOW 

• 

• 
•· 
• 
A1e -
•·· ·a 

, .. 

EGPRS 

2640;oo· 
360, 

.39 
-. l!Dl 46"0 

EGL1C H3 

FlRIDGE SECTION D 

7, 33 
. ... 62"9";·93 

1">6. 70, 
1. 42 3.33 
20,. -. ;in. 

VALLEY SECTION E 

7,14 630,04 
47. 313, 

•. 4 . g .o 626., 90 
o. o. 0. 9, s. 100000,00 

o.oo 0.000 ,060 ' , 040' 616,60 945,40 
30, 2 1 -2,75 9,20 1004.60 

___ ._,.... __________ .. _____ - -

.. - . --- --------- . ···---- - ------

ROLEN H i•JC B~JP B~RE/1 ss ELCHU 
o.oo 3.00 o.oo 7v06 o.oo 62?..50 . .. 

Q~JE IR QPR 

UPSTREAM FACE 

o ,·oo ·- · ·o. o o · - . 

134, 110. 
1.87 ,060 

20~ - 2--·. 

-

1-lAREA 

CONCRETE 

629-;-89 -- -·. 
21. 

,050 
. o----. 

630,14 
116, 

,07 
72, 

,055 
9 

.10 
o. 

... . .. 

ELLC 

625.50 

ELTRD 

... 62A.40 

CLASS 

CULVFKT 

. 
.77 
11, 

,040 
o ;0·1r· 

.. n 
12. 

307A 

·· o·;uo 624 ~5"0 .. 
5, 624,50 

622.50 43,67 
ri;;s·. 97 ! 9'-l.-6c, 

307 

.03 b?8,",Q 
6, 630.00 

-- --

• 
• --------·---- ------- --· -------· ·---------~ 

---- - -------- - . 

t;:LCHD 
622.51) 

·-------

. s 

... -· ........... -- - . ------ .. ___ 1, 

'I• ., 

- ~~-,,. 
. -- ---- . - ---- r 

1·· 

1;:1• . ··-' i 
;I• 
::!. 
"I . __ 1.:c 

" '; . 
-<J 

'-L!. 

;"-
-- -- _________ 14af 

"' ,:'.• 2810,00 
360, -----· ---.-z.1 .. -~·1,3 . . 2, 71"" --

o.oo 
0. 

· ·;·o 1 

0,00 
56, 

··-.oso· .. --. 045""" - ;·0·60 .. . .• 0·40··· 622.90-- ·--226;61:1 ------. 

i:;:. ,001101 l 70, 170, 

1490 NH CARD USED 
SECNO DEPTH 
Q · al:oi:i · 
TIME VLO>l 
SLOPE XLO>IL . , 

r- - -----
; . ,, 
~ 3091,00 4,89 

.. ··360;··- ·1.30,· 
• ,43 i. 93 

. , ,003942 350, 
'-------- -- -·- --- -- --- ··-··. 

• 

c,JSEL 
l,JCH 
VCH 
XLCH 

630,59 
.. 172. 

3.65 
281, 

---- - .. 

170, 

CRJWS 
QROH 
VROB 
XLOtlR 

o.oo 
--SH, 
2.i9 
200 • 

2 

1'!SELK 
ALO>! 
XNL 
ITRIAL 

o.oo 
67~ 

.oso 
2 

0 

EG 
ACH 
XNCH 
IDC 

- -- - ---

630.72 
4-T:·· 

.oso 
0 

1 o.oo 

HV HL 
AROtl vo·L 
Xl\iR WTN 
ICONT CORA>-l 

,13 • :i5 
26. lJ. 

.oso • 0'1-0 
1 o.oo ------

105,05 331.74 

0LOS<; liANK fLEV 
TWA LEFT /R1GHt 
ELM!"! SSTA 
TOP 1~1D ENDST 

,03 628,50 
7~ hc1{;30 

6;?5 • 70 lYl.09 
102,F,3 243.72 

.. - - --- - - ---- -- --- --

_ • 56, 

~-1 

'"le S'll 

I" 7 ,, 

--·· -· .. __ _J:;1 • 
1(;51 

:oe • 
t ,I 
,,,I 

-----i I 

/'.;, . 
·" 

-~12 

".I. 
____ _;J 

• 



• 
-• a 

AL BRIDGE . 

SB XK 
0,00 

XKOR 
2.34 

3280 CROSS SECTION 

COFQ 
3,03 

ROLEN 
0,00 

3168,00 EXTENDED 

BwC 
u,. 00 

,79 FEET 

8WP 
o.oo 

'l~,REA. 
2;;1. 50 

ss 
o.oo 

ELCHU 
625,70 

ELCHD 
625,70 

0 

• 
• 

,,-;r .. ··---- ··-··· -·- ------- -- . . ---··-· .... ------·--- ··~·--·'·- ···-· - -·-.--- --·-··-------- .. ,, ___ , ··~•-"~"····-····-------··~ ------- •=····-··--------·---- -----------,,~---- ~---,--.. ~ 

•· PRESSURE ANO WEIR FLOW 
..... ~-- ----------·-----------·-· -- ------

•··i EGPRS 

• , 639,88 

I" ." I ' 

• 
,' 

1'· .,r 
' .,., .. 

. -- -- -

3168,00 
360. 

,48 
.000076 

EGLWC H3 

630.72 0,00 

BRIDGE SECTION 

7.19 
237. 

,46 
77 • 

-~~ 

632.89 
47, 
,66 
77. 

• 1490 ~IH CARO USED 

,, ···3"4·7 0 .EN.C:ROAC HM ENT STA·t t ONS= . .,, 
·" VALLEY SECTION 

•.... , 4020,00 5,11 633,01 
265, AS, 176. 

,60 .84 z,32·· 

• ,000699 750, 852, 

• , 1490 NH CARO USED 

' .. ··.:F,7"0 i:NC'lbAC:HM!:.N'T !,TATIONS= 

• ,: RRIDGE SECTION 

•· 4173,00 
' 2:, 0 , 
.,., ..... ·,54·· 

• • 002031 

5,04 
lf:>0, 
l, 51:l 
250, 

•· I" ,, 
I 

1490 NH CARD USED 

... SPECIA[ BRIDGE 

•·· ,, 
1.tf/1 

58 XK 
o;oo 

XKOR 
·2~10 

633,24 
.39, 

2,77 
153, 

COFQ 
l,71 

• PRESSURE AND WEIR FLOW 
-· -- . ., 

•·"i 
,,,1 
, L .• 

EGPRS 

el" 649 L ,AS 

·--··--

• 

EGUIC 

631,29 

H3 

o.oo 

Ql'IEIR QPR 

183. 179, 

F UPSTRE~1'1 FACE 

G 

o.oo 
76 • 

. • ·44 
77. 

200.0 

o.oo 
4, 

.. , 51 
1000. 

0,00 
520. 
.050 

0 

t',32,89 
71. 

. ··• 050 
0 

400.o····TYPE= 

0,00 
101. 
,050 

2 

633,07 
76, 

;041 
0 

BARE A EL.LC 

23, 62,,.so 

MOUND ROAD 

.oo ~.17 
173. 14. 
.oso. ~040 

7 0. 00 

1 TAR(ll:.T= 

.06 
A, 

.....• 045 

1 

, 12 
23. 

~ 040 
o.oo 

ELTRD 

632.10 

308 

o.oo 
7. 

6?.5.70 
367.40 

200.000. 

309 

,06 
12. 

627.90 
129.66 

CLASS 

30.00 

b2Bo'30 
1>28.30 

o.oo 
367.40 

632,00 
t,32.10 

·· -Z0-0 ,lJO'. 
329,66 

'159.D ·31g;o. TYPE~. 1- TARGE:T=· 200·.-omr ·· 

H DOWNSTREAM FACE HANKS LANE DRIVE 

0,00 o.oo 
51. 102. 

r; 5g-· • o·so 
200. 2 

633,29 
14, 

;050 
0 

ROLEN ewe BWP 
o • o o · ·· · · · ii: • o o · · · · · · ·o .-o o 

QWEIR QPR BAREA 

181:l, 62, 13 • 

• 0 ':, .22 .oo 
30, 23. 12. 

·.-oso · ·.039··· ··62A.20 
1 o.oo 108.05 

B1~REA 
I:~. 56 

ELLC 

63,?.20 

'T•r\,.,.l'""T_ 

ss 
o.oo 

l:.LTRD 

633,40 

~nn nnn 

629,50 
629.50 

159·, o·o· 
267.05 

ELCHU 
628.20 

CLASS 

30.00 

ELCHO 
. t,[l:l~20· 

;:• 
-•• - • ~ ,< cj l I 

. I ,:• 
._ .. ,..J~ 

I,,. ,, 
i,, 

·-1,,1 ,,,. 
,1 

,, 

.:1• 
·-~::i. 

,1 ____ ,,:, 
,i ,~. 

--~:1 ,~o. 
' ' :1,, ,,, 
" 
:4i -

~--- ll ,,1 
l;;j• 

..... .J., 
:411 
)4/1. 

I'' 
··--( 

I 4~1 

1::1• 
~.; 

:• ' -~;i 

~
'~I• ,., 
~ ;, 

" ··!· 
'I .. 

, . 
'1' " 
. :1. 
:,) 

~ ·:J: -· '-· j 
• 



• 
• 

4217.00 
250. 

RRIOGE SECTION H -6.06 
173. 

634.26 
22. 

6 .65 .95 1,29 

UPSTREAM FACE 

o.oo o.oo 
55. 182. 
.82 .050 •F·-- .000342 4,.-.--· -4~4-.---~4~4 • 

HANKS LANE DRIVE 310 

634.27 
11. 

.oso 
-u--

,98 o.oo 629.50 
24. 12. 629,50 

• 0 l 
67, 

.oso .039 628.20 159.00 
---~--·1T;U1J---rzz.;-1ST·-21r3~.., 

• 
• 

,1~9llNH··c-A"RD·-·usrn--- . ----····-·--·-· -·--- ·--- ··-·-· ... -·---·--· ----·· ·- -- - ·---· - -· ··-·-··· 

• ,I 
550,0 TYPE= 1 TARGET= 490,000 ,,1 3470 ENCROACHMENT STATION&= 60.0 

'· ------49"3T.oo··· ·· 4~Tr-· 634;sT·-- - ·o~·oo , •I, · 211. 145. 12. o. 
o ;o·o ·· · 6 3 4·~·sT· ... ~or · ·-··· ;zs ··- -- .·oo -·""b""JT.!'io···· ··-··---···-·-·-· ··· · 

0 
'l .85 .59 1.48 .21 

246. 48. 
.045 .043 

2. 2a. 16. 634.20 
,045 .o~o 630.40 60.00 • :l ··;01ro4·be·-- ·- · 6·00~ · 72·<r~· socr~ 

,:: - . SECKfo-·· ... Df'.PTTr . ·cwsEc· 

•I·, Q QU1'3 QCH 

· ·-·· 3 · ··· -·· - ··o····-· · -· ·1 .. 0. 00 .... 368. 29 ··-,;2·0 ~ 28 

c~ rws·· W$£[K 
.. .. . re;· -·-··- HV. -• . f-fl ---- ---- .. 0 L05"5 Efti."F,i ,<"·re~ v ·----

tJROt:l ALOI=! ACH AROB VOL Th/A LEFT/RIGHT 
- l,s TI "IE VLO'I VCH 

• ::[--SLOPE··-- XLOFJL ·- XLCH .. 

IH 

--- ----- --- - ---··----------

Vk08 XNL XNCH XNR 'HN ELMT"-J SSTA 
XLOBR I TR t"A.°L IDC 

.. .. . I c:o);iT c:·OR AR 10PWi"D 
. . . . EN65T 

3470 ENCROACH~ENT STATIONS= 60.0 550.0 TYPE= 1 TARGET= 4~0.000 
,. 4997.00 3.95 634.55 o.oo o.oo 634.58 .03 .04 • o l 634.00 
,,,- ·-··- - ·- 2TT •.. - .. T,?"8"-;-. . - - . 89--;. o • Ii36;·· ···1,5 • ... 0; - · ··- ·z,r:·· -· .. 

16·~ . 634·~ 40 - -· --- --- -·-

• ;,,, .87 .69 1.97 
~ .000885 55. 60, 

.17 .045 ,043 .045 .040 
70. 0 0 l o.oo .['.: ----· 

-------- ... __ ,_., 

, . 
" .. ·-·-31t,u·TNcROACRMENT .. STATIONS:: .. - 60·;0 ·-···s-so~o··· TYPE=· -·- ·1 ..TARGET=···-. 

•· 5057,00 3,90 634,60 
163. 93. 70. 

o.oo o.oo 634.62 .02 • 04 
o. 174. 45. o. 28. : r· ·-·-- ·-. ·; 81,. -· · • .,-.3" 

• ,.. .000578 so. 

I
,,: --·····--··· -··------· -•-·-··- - ···-·--· -
"I 

b0, 
.. ·-~ Tl .-o~s .. ··---.- tJ'>3 . ... - .-045··- ···-·~u ,,:o · 

70 • 2 0 l o.oo 

e!" '. 3470 ENCROACHMENT ST4TI0NS:: 60.0 550,0 TYPE= 1 TARGET= 
· -su-a-6.U1J···-·-·3·:H2 ..... 6T4·;bz··· ··u.oo · ··· · o.inr·-·534;bs·· ···-·· ~·u3· -·-·-·-·~o?. 

• 163. "14, 1~. o. 147. 43. o. zg, 
, .89 ,57 1,1:!3 ,01 ,045 0 043 .04S ,040 
I_J ________ n--i-rn-7otr· .. ·2·s.· . 29., 35., . O ·-- 0---·---------·1- ---- -··ouOO • c GVVV•~~ 

" ... 3265 DIVIDED FLOW 

4:j·- ______________ ,., __ ------ .. -·-- ------- -·· ---- ---·-----·---- -

90.0 550,0 TYPE= 1 TARGET= 

630.60 
362.54 

4-go ;uoo 
.oo 
17. 

-• 6:rn·. 10 
3f.l,33 

490.000 
. . • I) 1 

17. 
630,AO 
358.,16 

460.000 

60.00 
422,54 

··• 

•- --·----------

63~.10 
634.50 
blr~1Jll. 

421.33 

. 6'.l4·;·20 . 
634,60 
60.00 

4·1 8~"16-

---·-----

-· - -- - -

-··------- -- -

:• 

-··--7:. 
. ) :1 

,,,I. 

- --·-·--· .. --· A 
\::I • 

---- - -------- -- --- __ ,5£, 

1~1, 1,. 
::.1 

•. ": 3470 ENCHOACHMENT STATIONS:: 

:;f · --•· --- ·- .. . . . ---IJ AlITT-SFCTlON. I" ... --··-·· -

A:,,:) 

. ·-•l::1. 
- .... ··:1rr--•· ········ ... ••···-··--·--··- -•· ......... ··········- .. ···-· ····-·-·· ·-··-········· ... -·-::\ 

I",. •c11--,,., 5115.00 3. 75 634,6!5 
1
,,:·-···-·-- -·n,3; ·· ··--,·o-;· ·--·--g3; 

.1,,, .89 .65 2.23 
M 0001227 25, 29, 

1490 NH CARO USE~ 

o.oo ---- ----o .- -
o.oo 
35, 

o.oo 634.69 .05 
107, ~2. d. 
.045 ,043 .045 

0 0 1 

.03 
··-·-21:r; 

.040 
o.oo 

--- --· -· ·····- ····-·--·-···· ·- ---·-··-·-··-··-··-·-·-·· . 

• 3470 ENCROACHMENT STATIONS:: <+00,0 A00,0 TYPE= l TARGET= 

.02 
···17·; 

630.90 
106.74 

400.000 

634.30 
·6·:,1,-:,-0·· · -· · · ·-· · -••-·-·· •··· 

90.00 
417.91 

•-•---· ... ···-- ·-· -·· -·7;;1. 
. . . . .. . ·-·· ·-·--···· -- -::I 

"I• 
. ·••··-·-·•---· .. -..... ···---·--·----·---...... .-J 

• 



• --~ 
6 

~i . ,. 
' 

,-
' J 

8~IDG SEC IO'>! J OOWNSTREM-1 FACE 

5165.oo 4.03 634.73 o.oo o.oo 634.76 
163. 79. 84. o. 128. 49. 

.90 • 62 !.72 o.oo .050 .043 
• 001108 50. so • 50. 2 0 

---------------- -

--- ---~ -------

XKOR COFQ ROLEN BWC 
-;:,-;-2-3--· - -·--3.-03--- ---- o;-Oll-- -· -- t4";u-o----

PREssURE AND WEIR FLO~ 

EGPRS EGL•,iC H3 QlsE IR QPR 

•. ", 636.19 634.76 o.oo 70. 94. 

··~~ --------------------· --·---- ---- - ------ ---- ------ - - - --•-- ---------------· 

.::1 
3470 ENCROACHMENT STATIONS= 400.0 AOO,O TYPE= ,-, 

)9 MILE 

.03 
0. 

.045 

Bl'/P 
--o--;;(fU --

l:JAREA 

25. 

1 

ROAD 

.06 .01 634. 30 
29. lA. 634.80 

• 040 630.70 400.00 
o.oo 311.83 711.83 

A AREA SS EL CHU ELCHO 
· 2s~ro- -- o.oo --- 630. 10 --6Jo.7o ------------

ELLC 

634.50 

ELTRD CLASS 

30.00 

l TARGET= 400.000 
I ,_ -- --------------------- ---- ---------------· ----·------- ----
11: 

•i• ARIDGE SECTION J UPSTREAM FACE 
,, 
,, ------szirs;-• i,------,..:;T ___ 635;21-----o-.1nr - --- -o;oo-·· 63s~zz-------- .01 ----- --·-;;46· 

··,; 163. 112. so. o. 
.92 .42 .83 .15 I''. 

' I'' •· I ,, 
,UUll~14 4 iJ ~ . 

267. 
.oso --- ---- u 

3. 
.050 

29. 
.040 

~ u. uu 

312 

- -•-. -oo · ·· -634 ~-3u 
18. 634.80 

630.70 400.00 
- ·32·5 ~28 --- 120.-2a- -

• 
• ----------------,-c,. 

' , . 
,' 

- ·---- ·- -----· ~ 

' i•. 
I; 

---·----- -- ----- -·-· ·- -.------ ----- -----~ 

,,,-- -1490- NffTAR[J7TSED -
3280 CROSS SECTION 

------------· ·--- .. ·--- - ----
5286.00 EXTENDED 

• ,.sl 
I : 

.40 FEET 

j'°I__ -- - ---- -- - ---
i" • ," SECNO DEPTH C••ISEL CHIWS \sSELK EG HV HL OLOSS '3ANK FLcV 
~ Q QL08 QCH QH08 AL08 ACH AHOH VOL TWA LEFT/~IGHT 

1 

.. :------- -Tnff- - --vLo~- --- - -vrn---------- llffiYff ___ ·- - mc------xm:H _____ -1rnR ___ --- - wTN _________ EcMrN· sn11------------

ej SLOPE XLORL XLCH XLOBR I TRIAL IOC I CONT CORAR TOPWID ENDST 

I ---· --- --- --- ... ---- --- ··-- - --- -- . ·-- -- ----- --------- -- --- ------ ----· - - -- ---- --- -···------ ----- ·----·-·-----.,., 
' ,:.'.! 129.99~ -.-rz-- ·· 535_41,----- ---------- · 

l <J • 
630,80 

-- --2..-~-52-

635.00 
85.33 

Tl 4. -1o----- -------- --------
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SECTION CHANNEL MIN El OF MAX El OF MIN Fl DISCHARGE CWSF.L HV Hl OLOSS QCfi DEPTH TOPWIO .-., NUMBER LENGTH ROADWAY LOW CHORD GROUND CCFSJ e 
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---2ITT1Y;-ou-· ----rnr;uu------u.o-o-----u-~ uo·-- · ·,;22-;,-90--:rnr;uu---i'ic~vu-- -- ----.-iJ~ ------ ----. r,.i---------;n-r--2T6.T'2--. , 2B1 o. oo 170.00 O.OO O.OO 62~.90 360.00 630.04 .lu .21 .03 313,25 

J 2a10.oo 110.00 o.oo o.oo 622.90 s10.oo 630.40 .14 .29 .os 414,2~ 

6,70 81.02 
~,.o,J - ""·"H 
f,l'+ 105,llS 
7.51) 137.'33 

--------;i· , . 
' 

- - - -- -- ---- - --- ' ' 
I' 

ei 
i l 
I 
I ., 
"C 

• l 

' 
I , .,., -
./ 

•· .' ., 
,n •. , 
1·,., ... , 
1, 

I., 

-✓q 

•· 

3091.00 
3091.00 

- '3091; 0 0 

3091.00 

281.00 
2'll.OO 

.. 2J:ll.OO 
281.00 

TH,-ir. o o 'f1 ~ ·o 6 -
3168.00 77.00 
3168.00 77.00 

-- 31'66~6-6- - - - 11·~·00· 

4020.00 
- -4 cr20- ~ o o· 
4020.00 
4020.00 

4173.00 
4173.00 

--4173.00 
4173.00 

- -· li--Z1T, 0 0 
4217.00 
4217.00 

· --- 42T1-;·oo 

4937.00 
. 4937.00 
4937.00 
4937.00 

852.00 
··--Ff52.00 

852.00 
852.00 

151.00 
153.00 
153.00 
153.00 

44.00 
44.00 
44.00 

-44 ;cr1J--

120. o o 
---120.0-rr -

120.00 
. 720. 00 

,- . ·--. --- -- ·--· -.,, ., 
.'" .i~· 

I• 

•· 
"' .,.: 
" •1',c, ,. 

4997.00 60.00 
4997.00 60.00 

-4997. au· ·----- 61l ;o-o 
4997.00 60.00 

5057.00 60.00 
5057.00 60.00 
suST;oo --- 60.00 

5086.00 
5086. o o· 
5086.00 
5086.00 

·29~ o-o-
29. 00 
29,00 

I -·-··--- -- -- -• - ---· - --· ---- -- ••• ,, 
_ 1_53 

" 

•· 

o.oo o.oo 
o.oo o.oo 
o. o o - --- -- · o. o o· 
o.oo o.oo 

- 632-~ 1 0 -- - 629 ~-5-0 
632.10 629.50 
632.10 629,50 
632.10 _____ 629,50 

o.oo 
cf~ o·o · 
o.oo 
o.oo 

o.oo 
o.oo 

--u ;oo 
0,00 

633.40 
b33 040 
633.40 
633~40 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
0,00 

--r,- nn-· 
v.uu 

- . 

o.oo 
o .-o-6 
o.oo 
o.oo - --------- - --

o.oo 
o.oo 

- •-~-b o 
o.oo 

b32;20 
632.20 
632.20 
b32.20 

o.oo 
- 0- .-oo 
o.oo 
o.oo 

o.oo 
o.oo 
o·. oo 
o.oo 

625,70 217.00 629.q7 
625.70 310.00 630,40 
'1>25;10 . -· 360 .oo- ---630.!:>9 

625.70 510.00 631,07 

-·625,70 
625.70 
625.70 

'625.16 

627.90 
627. 90 -
627,90 
627.90 --------
628.20 
1>21'!. 20 
628.20 
628.20 

62A.20 
628.20 
628.20 
628.20 

-217.00 ___ '63·2.48 
310.00 632.78 
360.00 632.89 
5lo.o~ 633,11 

161.00 632.56 ---
221.06 -- 632.89 
265,00 633.01 

_ 375. o o ____ 633.29 

154.00 632. 7r:, 
217.00 633.10 
250.00·-- 633. 2·4 
355,00 633.58 

154.0'il. -633. 'JA-- -
217.00 b34.17 
250,00 634.26 
355.00 b-34. 49-

630.40 133.00 634.18 
630.40 ___ · 1s1.oo ·-· 6'.:!4.41 - -
630.40 217,00 b34.51 
610.40 3os.oo b34.80 

630.60 133.00 634.23 
630.60 187.00 634.45 
6"30 .i:,0-- - -21 T~o·o. ---634.SS 
610.1>0 30~.oo 634.82 

.13 
• 13 

------.1 '.:l' 

• 11 

,38 
.50 

··------ ;55-

062 

.01 137,79 

.05 161,80 
-·--;ns --- 1 r2;rr 

.Ol 184.11-l 

4.27 
4.70 -,..-,jy 
s.11 

• -oo 
.oo 
.oo 
• 0 1 

2.38 
2.25 
2,17 

-0~015-
0. o o 
o.oo 
o.oo 

34.18 -.;;713-
42.21 7.08 
46,82 t.19 

·1. qlj.' - ·60~-;;5-- - . 1;4T-

0 05 ,08 .04 12A.73 
.os .io -------:-o.,----I'5A;·os 
,06 .12 .06 175.79 
.08 ________ ._1_8 _______ _.07 223._92 __ 

.Ob 
oO~ 
.o~ 
,06 

• ?.O 
.21 
.22 
.27 

• 0 1 
• 0 0 

. ~00 
.01 

--- ; OT -----T; I d--7,.-0 0--

00 l 1.03 o.oo 
.nl .-.,i o.oo 
.02 .a-r -o.oo 

.02 
. • Oc 

.01 

.01 

.05 

.03 

.<13 
• 02 

n ,. 
o V-, 

.20 
-;24 
,2S 
.,2Y 

,05 
.04 
·;o,; 
.03 

-·- ·-· ··n. z_---- - -- -
.vn 

111 0 i 
;uo -
• 0 0 
• 0 1 

.02 

.02 
-;or 

• 0 1 

- ,ln. -
,vu 

36, 14 
.H.64 
39. n 
44.53 

<- 1-.,;..,1 
20. l 7 
2?,3si 
29. 0 3· 

67.97 
;;.,. . ,.,, --

71. 61 
76.23 

84,10 
87.81 

-- -,;ni-. <Jfi ·--

89. 42 

--,..,- '-- fl 
I I e {] V 

'+. 66 
4.99 
:, , 11 
:,,39 

- ----- -- --
'4-. ss 
4, g 0 
:,;04 
!:>. 38 

-.,,-; 713 
!:>, 97 
t>.06 

--b-; 2'-J 

3o78 
·-,..or · 

4 • 11 
4,40 

3,n3 
3.85 
.:I. LJS 
... 22 

o.oo o.oo 630.70 150,00 634.51 .03 .0'> .oo 
.oo 

75.53 
70.30 
;,g • a·;,-- . 

3.81 
3.90 
4. 1 7 

o.oo o.oo 630.70 -- ·-u-;oo-- ----- 0;1rn --610. 70 

fl nn fl nn h30.90 VeVV v.vv 

o;oo cf. oo 63o;so 
o.oo o.oo 630.80 
o.oo o.oo 610.80 

163.00 634.60 .02 ,04 -rc~o:oo - -1,:F,.A1 ------ :01 -- --- ~o 3 

1 1 '- nn ""''"-"- .... 
.L .&. V. V V ..., ...... .., _, 

150.00 634,S3 
163.00 634,62 
190.00 634.87 

·---- ·--- ---~ . - - - . - . 

.no 
.• 04 
.03 
.01 

.03 

.02 

.02 
• 0 1 

• or . 

.. n 2 
• ol 
• 0 1 
.oo 

85~07 3.53 
83, 74-- ---- -j. 7'3' 
78. 78 3.82 
65,96 4.07 

(.. --- -- --- . - . -- --------- --- --- -- -- - --------

• 

' 67.74 '.. 

91. 75 _ -- -------·' -- --102·;1,3 - ---- - ---

194. 8 l 

35-2,82 
163.69 
367.40 

. ·:tt5 41"4 i . ---·- -- -- --

,, 
_____ J:, • 

1" 
,ale 
'.11 -

120.HH , 

-i~!:~~--- --lil• 
135, 14 __ -----------·---,j 
100.01 
105. 14 
108. O':i 
113.H'+ 

-·.20.ss· 
123,3'..:I 
124,bl 

- 12s.-oo 

352.3!'> 
3h4.44 
36 • .2r1 
377,'iB 

294.73 
359.39 
362.'>4 
371 .'-J2 

I '"I ,,. 
·'I ____ ;.,,·, 
!). 

-· -· -- -. _:,;I 
!J:, ". ,,, ,,, 

-----~ I 

!::1. ,,, 
'·-----~·~ 

:~:. 
"I 

.. ----· "1 
"1 
,::1• 

-- -- --- ------- -- - ------- ---1~ 

356.33 
361 •. n 
'.fo9;;6b- -- --

254u03 
328-. 32 
358,76 
366,85 

,_ 

-- __ st., 

,·! 

I" a 
ice, -

--- - _____ ,,_ -- . • JSI - . --------- - ---7,,1 
l:c -

----- - --- ------- - - - ---- -- ,,I 

---------- ----- -- ------ - - 'ii • 

• 



• 
1 SECTION CHQNNEL MIN EL OF MAX EL OF MI~ EL DISCHARGE 

_. NUMl:lER LENGTH ROAD~IAY LOW CHORD GROUND (CFS) 
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SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL HV HL OLOSS OCH Dt:PTLJ TOPWID 

• NUMBER LENGTH ROADWAY LOW CHO~D GROUND (CFS) e 
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HYDRAULIC ANALYSIS 

INTRODUCTION 

The streams being studied are the Chrissman Drain, Gibson Drain and the Plum Brook 

located in the City of Sterling Heights, Macomb County, Michigan. 

The study limits for the Chrissman Drain are from its mouth at the Plum Brook to M-59. 

The field survey was taken in October 1976. 

The study limits for the Gibson Drain extend from its confluence with the Plum Brook 

to Dequindre Road. The field survey was taken in November 1976. 

The study limits for the Plum Brook are from its mouth at the Red Run Drain to M-59. 

The field survey was taken in October 1976. 

The 10-, 50-, JOO-, and 500-year flood frequency flows have been accepted by the 

Michigan Department of Natural Resources (letter dated March 22, 1977). 

The Project Manager for this analysis is William C. Rossow, P.E. 

METHOD OF ANALYSIS 

Water surface profiles were computed by the HEC-2 standard step-backwater computer 

program, developed by the U. S. Army Corps of Engineers. 1 

The hydraulic model has been developed for the I 00-year flow. Each bridge section has 

been analyzed by the normal or special bridge routines using the guidelines specified in 

the HEC-2 Users Manua!. 1 If an actual field-surveyed cross-section was found to be 

located within the influence of a bridge constriction, the section was encroached as 

appropriate. 
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ST AR TING POINTS 

The backwater curve for the Plum Brook was begun at its confluence with the Red Run 

Drain. The water surface elevations in the Red Run Drain were computed by a 

backwater curve beginning at the Clinton River. The flows used in the Red Run Drain 

to determine starting water surface elevations were those when the Plum Brook was at 

peak discharge. 

Profile computations for the Chrissman Drain were begun at its confluence with the 

Plum Brook. Water surface elevations in the Plum Brook were determined by using 

flows that exist when the Chrissman Drain experiences peak discharge. 

The backwater curve for the Gibson Drain has been in continuance of the Plum Brook 

past their confluence. The Plum Brook above the Gibson Drain confluence has been 

analyzed as a separate stream. The flows used in the Gibson Drain to determine 

starting water surface elevations in the Plum Brook were those when this portion of the 

Plum Brook was at peak discharge. 

For all streams the first valley section has been moved to the confluence to account for 

the resulting friction and head losses. 

VARIABLES AND COEFFICIENTS 

The roughness factors (Manning's "n") were established by comparing the photographs 

and descriptions found on pages IO 1-123 in Open Channel Hydrauiics2 by Ven Te Chow, 

with photographs and field inspection trips taken at every cross-section. NH cards were 

utilized to describe a variation in roughness across the cross-section. The "n" values 

were selected for summer conditions as this is the projected flood season. 

Channel "n" values ranged from .035 to .06, depending on the amount of vegetation and 

debris in the channel. Overbank "n" values ranged from .03 for a golf course to .I for a 

dense wooded area with a heavy undergrowth. 

.07 5, depending on the density of vegetation. 

Bank slope "n" values ranged from .03 to 9 -~ 
% "<L'\ 

'-;(... ~•-1> 
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The "n" values were further verified by the matching of the recorded gage height during 

• the 1968 flood along the Plum Brook with the HEC-2 program. The flows used were 

those recorded at maximum discharge during the flood. The recorded gage height was 

630.15 feet while the HEC-2 analysis yielded an elevation of 630.33 feet. The matching 

of the gage provided a basis for selecting other roughness coefficients when the 

features of cross sections were noted to be comparable. 

• 

• 

The contraction and expansion coefficients used between cross sections were 0.1 and 

0.3, respectively, which reflect the energy lost due to gradual transitions. 

If a constriction experienced low or pressure flow, then contraction and expansion 

coefficients of 0.3 and 0.5, respectively, were used. 

The total Joss coefficients (XKOR) used when a bridge constriction experiences pressure 

flow or pressure and weir flow was calcuated as outlined in Exhibit 2 of the HEC-2 

Users Manual. 1 The inlet coefficients were taken from tables published by the Bureau 

of Public Roads. 3 

SYNTHETIC CROSS SECTIONS 

Two types of synthetic cross sections were employed. The first type involves the 

repeating of a field measured cross section at different locations along the stream. For -this case, the invert of the repeated section is adjusted to correspond to the straight 

line slope of the two cross sections that it is placed between. The second type of 

synthetic cross section involves the use of the JOHNSON & ANDERSON, INC., A VSEC 
-•-,._. 

computer program. The AVSEC program develops an average cross section by averaging 

the elevations and stationing of the overbanks and channel of the two field-surveyed 

cross sections • 



• SPECIAL CONDITIONS 

CHRISSMAN DRAIN 

At Section 963 the Chrissman Drain empties into a 5 foot CMP and 16 feet downstream -the 5 foot CMP empties into the Merrill Road storm sewer drain (JO foot RCP). The 

Chrissman Drain is carried through this pipe to the confluence in the Plum Brook. The 

calculations for the XKOR value of these pipes can be found in Appendix A. 

Before the Chrissman Drain was routed through the Merrill Road storm sewer drain, it 

flowed through its natural channel to the Plum Brook. Although, it has been re-routed, 

the old channel still exists. A backwater curve has been run in this old channel with the 

flow being equal to the amount of flow that is unable to enter the storm sewer drain and ~-
as a result, must flow over land (weir flow) into the old channel. 

The Chrissman Drain in the vicinity of 19 Mile Road has been analyzed as an island 

problem. The flow separates at 19 Mile Road with a portion of the flow running 

• parallel to 19 Mile Road in the main channel and the remainder flowing over 19 Mile 

Road as overland flow. A series of gradually reduced flows were run in the main 
i<--

• 

channel in order to obtain a rating curve upstream of 19 Mile Road. A weir rating curve 

was then run for 19 Mile Road for the overland portion of the flow. The two rating 

curves were added to determine a total rating curve for the entire area. The flows for 

the 10-, 50-, 100- and 500-year floods were placed on the total rating curve and then 

extended back to the individual rating curves for the main channel and the overland 

flow. Backwater curves were then run in each of the channels using these determined 

flows. It should be noted that the tailwater for the overland flow at 19 Mile Road has 

no effect (i.e., submergence) upon the 19 Mile Road weir. 

It was necessary to add cross sections at several locations along the stream. This was 

done to assist in developing a hydraulic model which reflected gradually varying flow. 

The reasons for placement of encroachments is given in the listing . 
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PLUM BROOK 

1,..-

Section 61/1/7 is a dam section which has been coded according to the special bridge 

routine. The profile view indicates no drastic change at this section because under 

flood flow conditions the dam is s~r-submerged. , - ~ J 
".J'I.J;:/9emen'r f-ae,.'f?:n- i 

The reasons for placement of the encroachments is given in the listing. 

SENSITIVITY OF ROUGHNESS COEFFICIENTS 

A test of the sensitivity of the roughness coefficients was made for the Plum Brook. A 

20% increase in the "n" values produced an average increase in water surface eievation 

of 0.5 feet. Likewise, a 20% decrease in the "n" values resulted in an average decrease 

in the water surface of 0.5 feet 
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• • • 
JOB NAME: XPr/;~q f/4,q/21) , t:'!5 JOB No. I 56?a I /O I 260 I 
WATERCOURSE: ✓ ✓ / CULVERT LOCATION: 150 'c1/~ r Jc/, -, e✓ -JJ/ 0 C. r.H!/1l'P/,- 1, ..::::' 0 /1 ', 

CULVERT DESCRIPTION: I,) ood ,,-1,,c 1-'./Jtl BY /?f:H !DATE ;z/zg/.:;& I 
5/pp/ h()CJ,.. brr/4e , ,, ll I' ,rJ,r', R 1c', /f'ad EL. 5,;::.c: 

/ ~, ,,,,., 
'I ll'/6! le)//( 

/ 

a11d 
WEIR DES1cR IPTION: Wo 0 t:I r,-,ac/.:.,4,, . lj II. ;., ,' -r 

-£1 j,-p,,,,:/f,( 
, EL. 59-5, I 

El -595. I 

A= :;z5_ 7 D= L/. () So= 0 

WP= i~ 5 Ke = o.1 L= Zt 
29.1 = 21..1, .;;; (, 
R4/3 n = , 015 Sta. 6 </,, 9'? I Sta. 6</+Z./ 

CALCULATIONS AND COMMENTS: 
. 

- ;r/u/lr/li 1s /! -
- (1aF(J-

/1 =- .o/5 1/s; (/ ,11e fl= I. a 

£ - ..,J I ,,,, •/<'f rth" 

- xroR.. -
21.1 Z.(. fl - I - C 

X Kof. -=- I ,,;.. /(e -1- - /7 t, 26 r o ?S '-- ,/S 
R_Y'IJ 

"I.K of:__ :- -1- (, o 15) 2
/ z ,.;, 'it,6) ( I 0) 

. 
I .,:.a.'-( //ff' /-/--:. I. o . . 

X;(oK - I. L/tg - ";I (0F4 - ? 0? 
. - - ,•' 

.. 
.. . 
. 

----_ ..... ~-· ,.. ____ ., ___ ~~- - - ~ . -- - -



hnson & Anderson, h._ 

· bS := Z.l.o . 

HYDRA- STRUCTURAL DATA 

Consulting Engineers 

Box 1166 2~00 D1x1e Highway Pontiac, M1ch1gan 48056 Code No • .:::: - ~ ·::o • '. :, ~ Uo 
-,----------------------------------.------------------, 

S,~'-''-''-lr.. L:-.-: -:: T.S, By: K, 'J,--'l,_cs;·::::-s Job Name: 
,;,;?;•f---------=:..!:===~-==-='-'---~--'-'="'------------------l---_;_;:~_:__===~------------l 
'?" Date: O,::+ 4- _ 1 L lreature:-.::.:,ue. D,::ir,,, ,_,_,/!v~eD :)-,;-c.;,- Water Course: \:)l_u,__.._ ~?co'/ 

Remarks: \C:,c' ::_ \.c ,".<Di::-o '"' 

Width of Piers: 

Water Elevation: 

Pier Shape: 

Length: 

P1 otrle View 
D , .. :(rr'\1.. <c. P-u.. 

.. -. 

--U..,.. D 

FIELD 

No. of Piers: r Area: 

Width of Deck: Skew: 

SKETCH 

Plan View 
' I r-- j 

i , I . 
\ 

ll(f"~r../.:£ 
/"..;, .. t,•{ ~-- -

' '1L..~ -I,. ~ 

. .. \'' \ 

... --~, ·-:, _-: : \\ .. '.',; -., I/ 
:.:- . . ', \ / ' 

( 
- " J:Lcw 

-

, ~ ' ··~~-----~~- , 
~0-,~ I ------! _; '-::._ - -;- '. J I l-_--:-:-_ ----=-=--=, ,-

t -_: - . . . -. ,. . ... . --~-- .,~e,Q \ ! -;t,.,1:: 1 

1 
\ \ : I ] ' 

1 
• J 5. S' 1 

: 

.___,__-::::;r:;::: .. ::.::::-=· ;:. ;:'. ======• -~"."::::Z:-:::::•r::;:,.:::c,~,;::z:-::C--~--0::.-..., ,:::::: - - j l..... j 
1 

\ ; 1 1 ' 

.' _! 
. ' ·---; 

' 
--

lt~'--=--===•='==~~ill::=:::1="'~:=-0=·=:::l~ l'-G I -c~--T,-: . iee._ ' =; ;· _1.=-· ·: _._;__ : ..: - , 
....... ____ t . L1= .L-"L-,- 1 I ~- · ~ 

-------·==_ = ... ---_-_-__ -:..._s-__ , -------------'-''·c...:..1_.c.;--:...·....:.:·-:..:':..-·--'-. _ _::.....,::;,1--t,•.-_0=-. __ i ~-,. -~ To 1_\ . .. .. \ ~\_c --.....~ 
... .... ' lllf-- .... _1 - t : -- \ 

C. C ' I _, __ __: _______ .,,.-~--1-~---------'. ~ 

,:,c.. i".":i· e. : (\ 
' I 

' 1 

.. ...: - ' ...... 



~) o-.o 3J b:J0.00 b.::; o • U U /i9 1-. 1, Ju l. 1.., U J.. • U L1 U 
,!z .. -· ·- " 

,n 23,oo IJ , 0 0 6n3 .10 n • f'l u 7 J • ', r c...r,?.,.Jl_l n • Lt 0 l!Jf ,1,Q 

RT ::ooo.no i:o?.no o.on 2?n,o,J G01.r.>Q 0, ') u :,;c~.OQ Cu~•.~Q 
Br r-01."o a.no <;no.,H' b O O • 1, U J • ,, r (-.Q:J. '1~ ~,

11 ·:.1 n c;:ir.10 
'3T ;:;9r,1n '?Bo.no 7 '17. hf. ·n.r8 7tJD."1Ll 501:l,t2\l '1.Lf' 'lur .no ar f..3(1 .110 597,40 C,'10 9nr.. l'JJ ~':;:'7 • '1 I I) • ., 0 •-, .. ~.l.!f. 5'-;7.,t·C 
3T ~9~, 50 O,IJO 1100,0l1 60:'J., 0 0 c.0c 12nn,riu (.;l._,,ii) f • 0 0 
8T r • ,, o 1 1, on , no 60'~ .10 0. ~ 0 1~10{i.,rn E:-1~.t.,40 11. c r 1,;:,;r•,"JO 

GR l'-D 3, l 0 0 , 'l 0 <,0?,G0 
GR ro~.:5o 3nn.no ,;111.so 
GR 595,tc fO~.GO 'i',6,bO 
GK !:91', 70 fl IS, 50 'i9(,,,7Q 
GK '597,.;o r'.lJO,!'.'0 'i'l9,20 
GH 557,1-0 'l4t•,OO ~

0 9.30 
1i-K l'-0~, 10 1'40(),'.)0 ,;n3,40 

1n,110 ~w.Ol.7( 1on,,1u rOr"'.vC '(J ("I",, 0 
4uo.ro f.Gfl, t,n so~.nu rJ 7 _., • 1 ('I .;un.co 
bGe,00 59.;_:1 {' r'.J"'.3u ':""~:5. ln t;G':.~O 
bl7,l:IO 575.11i F,17,'lC :C"').J.0 ,s;.r .oo 
7on,no ~9:3. ;,[l i·OO,IJO r:- 0 7.4(]. 9.::,r ,oo 

lOGL•, Ou 602,r/J 11Pr.no ~,1.3 • ..Lfl l2c( ,00 
15O~,'lll i:-03.70 1s0r,o.i 

¥***..-*•*i ,...,********L ISTI1'G OF TOP MJD BOTT"M SECT Ii'l '1:> OF GPIFirE~~*~~•-1~+~~*~~•~*~ 

bOG,00 598.10 626.no 59A.10 

600,00 j99.10 MOO.no 59'i.10 
bC~.30 ~95,10 616,5G 59~.lC 
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• ,<:=,6.,(:1) 

5'.lb. 7Q 
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cJ7.F!(J 

5·1r.c..r 
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OPIFICE,,..;:,.,. ••:..1t**,.*•• ,..,_..,,,. -t ..... 
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• • •• 
JOB NAME: 5-1 Pf" I :,,a 1-/4 ,'a):ls . Fl 5 JOB NO.l -5690-I 10 1200 I 

WATERCOURSE: ✓ ?/u/h i?/';ok CULVERT LOCATION: l),xf">e ;>a,,.k l:oc. cl 
CULVERT DESCRIPTION: C 011,Crt--f~ q,,-,c/ BY J?F,~ I D ATE / i. I z i; '9(; . I 

,,Jr,../ t)P a fr, io.laP 1.1;f/ . :,,.,c;,.,ci !Is Ir'~ X r//S C'(,t,.C EL. 606, 3 

I Go6, o 

/ ~= '""'" 
WEIR DES CR I PT ION: ~ 1/t?ci .,,.,.;/;.Ni,., ,,;./.,J j',,.. - -. 

t/'i £1 6rP,:t ,/..i j I EL. "'?•::.. 
EL'-"55'. z_ 

A= 1f5_C) D= !._o • <5- So= <) 

WP= ZZo.? Ke= 0 - 'f L= </8' 
29.1 _ 5.3919 - I) 2 C, Sta. I Z 1 .f 5'<:: I Slo./25 -fc)8 R413- n = 

CALCULATIONS AND COMMENTS: 
.. 

0 I ~ fl: ,;"~'i 5 11 - 'h. -tor-a, -
{,o°55 2

x;ao .J. .c,,r'x 120.-:;) Ass11nie J./ =- /. 0 £. 
~~ . 

2 • ."Z.G1. ;;z. 
- .J. - I 

II'! ' I /tJ / (/ ,s1 

I/ =- • 0 2' ,i.l I - ;.. - - • 0 20; ...:. ? t.l g, - . I 5 
- XKo/2. -

X l(of2_ k-e 
zC;. I 

I' l l /-/ =- I o - I .J. 
, - 1/Jf' - ,.. 

f'.<1'1 . . 

'/!(of< -
, d Zt) 

2
(~ ~Cj !'!) ;../f 

(oFc: ~ ?. (j 3 
- I -f j,'f 

, 
.f ' ... 

XKo,c: /. 5 ;i 5 . C -.. - · . 



\,.,, \ L""" .....,_ " . . = , • :- , •• ..., 

\ ... 
, \.·'-~Johnson & Anderson. Inc. 
\\,,. \ J ~ Consulting Engineers 
/ \ 

p Q Box 1166 2300 D,xie Highway Pontiac, M•chrgan 48056 

\ 

'\ Job Name: C:,e, '2...U ,_,c, -W -,-s_ ' 

d .. ~--~ :Ii:.,.,.!;.. = - .,::;•~ !~ ~ ~ 

4 ~ -~ ;:i:.. -z_t_G 

HYDRAULIC STRUCTURAL DATA 

' ' 
By: - ' . . - . -

~__.,.__..._= .. 

C,ol)I(.!) 

/t:Jj t,/7t 

J-- ~;.,;;..:~ ... 4a 
1$/fJI ""L,,,c:,-\ 0 

Code No. ---·--_ 

\(_ • K.._ C "., 'c "S 
Date: Oc...--r S - \-.:-. 7 / !Feature: Go •o Water Course: 

?1....'-''-~ 
~ 

L.-, R Cl C t,,--.. ,..., ,........_tc_ ,- ,n 1r(..,S 

Remarks: 
?-\----1('.',G,1~ \-:) 0,.. D"" r,c~'c p_, E" , •• 17 

<-D '=? ,.\-. -::-, . --- r-- 1-:.. c_ J....l ,_-._'I--~ ... _ t._ _,-

?.) ...2..\ Ot,...G' ' c:, - - CA 7,:: ,; - - - . l_,... -~·r ,~•.;./" ~ C ~-- --~· 

Width of Piers: ~· Pier Shape: ?+- ?:,' 
No. of Piers: I Area: -::, 

Water Elevation: Length: c-,::, Width of Deck: 4'6 Skew: -
_t::""9C.I 

FIELD SKETCH 

- Profile View -· . - ·-- - ' Plan View \ I 

I/.-~~~- G,1,.1i.~o '2A11_ -- - \) yzr -. - - ........ I 

- . .. 
, [ 

' \ ,-\~-.. : ..::;_ 

(~ 
,( 

~~ 
. -~- -

' - I . r I ' ' ' _··\ I I -- ' .! - - --1 - I I ! . "''b - - - -- -- -- ·-
I - -

./ 
. -, 

j~ 
; I I 5~• 

I , 
o•OO - ...... 

I I 
I - i 

'. I ~ 
; ,-

------= -,~~ 
.. I 

r - ' --- f . -· - ------- -~--/(' .-) - -- - i "- .. .. : -- \ -- cs; 'Lo~ ,/ ~ ~,;•,.. <i:. 'f_p 

' 11·-._ '\la'.':>~ . \i I I .. ' . .._, 
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I I 

\ 
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·.II ~235 ... 
30 9;>3,uO lUlb. UO fat J:, ___ c..,5 • lJ {; :)J.L:fJ J... fl I} Q 

'lT "~'. n n '1 • 0 0 :; 0 7 • <J 0 n.oo l On • r ;:: .:.02,.lU n e \.Ir: 2~r. r,'l 

BT 300,00 ;:;07, 00 o • 'l n 3foP,OO bUJ,1C !l • C: tl 4 (lll • Jr. r;u.:. LIO 

BT 6U':' ,.;a o.r;o ;:;oo.oe .,09 .ao 0 • (, r, 7G0.0l! .... ~:'.". ,C (l I • n 0 

8T (11. I) 0 F-2 ..5. G 0 ;,O,f,, 70 o.oo q~ 5 • I r .::. 1 0 • + 11 >J<,.c-O ':' C..:::. LC 

'lT lCH•,On IS10,4•J ;:;06, r,o 1 0 11, • 0 G -= 1 n. • r: ~CJ.~C• 1'"1?).u'.:i !=:,LC'. :o 
-3 T G07' ,~O 0,00 l??.:.S,00 60f..~U Ll ,, r .. l'?3.0l1 ':07,"10 ,, • r o 
,H o.on 1400.[10 1-,nCJ. l0 a.no 1:.:iuo. rio :-.O1;1.1u :,1. 0 ri l~,Lr,.r0 

GR 1--07'. 90 0,00 .:.ne.10 1r10. oo b t.J 7 •,: lJ1 20'1,'10 c:;1;7. uo 3UP,GQ 

GH 6Q~1-~Q !'OQ,00 i,09. oc ,;()C. 00 t-08.;:>0 101.•Jc t'-07.c:fl 7~?.CO 
GR (-CF,30 823.'10 i;o~.:,0 CJor,no bJ4,Sfn t";23,f"lll 5'?'1,7n 92?. no 
GH 59:. 7( 956,00 i:.oi;,oo '3~"'1.s., 00 ':-OF-."( <371.00 =c::.~,.. 371. GO 

GR t,9•9. no lClfi,00 1,pJ ,'30 l0H. no hO1.,r.J0, 1 ,1 ;:>:I. IJ C ,;o~.21; 10:,~. no 
GR ~G~:. ~0 1200.no ;,Qf',, SG 13!'0,00 nu'3.1r 1 4 n .7 • 1

) u hC9.1Q 1c;ur.r.o 
*., * * * • * * *. * -t-;: * * 1e; * ~ * ..- L l ST I;, G OF TOP ANO 80TT"M SEC.TH', <; CF G~lFlrE•*•••~•t•*~•t~•~~..-~ 

923.00 

923.00 
971.00 

604,60 

604,60 
buf,,00 

923.00 

923,0G 
971,00 

1;0.:..00 1ou;.no 

5qo.10 
5g<S,20 

'l'55,('L1 

981,00 

-"****•***••*** LTSTir G OF r.orRCTl:AT[S OF 

923,00 
951,0G 
955.0~ 

604,60 
595.10 
SS6.40 

OkIFICE Ailf/1 

923, 00 
971,00 
923, Jr, 

601'-,J0 
59c;.,2n 
S9S'.,70 

1016,C0 
971.C0 
92:\,\)0 

7e3.0 ~FTTEC PE~IMETER 

606,00 101~ .•. 10 

:,nE::.,t11J 

5°6.,10 
'""·,·Jr 

101,-.1n 

<-01.r.O 

595.7:) 
'i99,()~ 

9(,;.~.QJ 

1 UlF-. r,u 
LJPIFiCL«*~~~•t~~~***~C**~*~~ 

0"6. no 101,.nr E·O l, c\11 101(:: .• ou 
61:b.,GO 9r•~.Jc 6u6.oo rF:::i,.,L1 C 

6r4 • ..;c 

220.7 29.ll~••l,133 

r_,()( • Lf 
601.,rJf 

5'1':, Lr 
5:1~.7[ 

::,3'·,19 

I) 
:;.;7 • .:.r 
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JOB NAME: 51f'rft,..,u Ale,',;,/ -Is . Fl 5 JOB NO.j5"6?o J10 lz;,5 I 

WATERCOURSE: ?/!/4, l?r'{,vf-
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CULVERT LOCATION :,-1>.,,r 01,'fru / ?.,e. ~ .. o't.;p 
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11 nson & Anderson, Inc. 
)_ Consulting Engineers 

HYDRAULVRUCTURAL DATA 
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JOB NAME: 5t_rl:,,a ~;.~1qj/, . F/5 
WATERCOURSE, ✓ "f?/l'Jrn ,&-0 ~k 

CULVERT DESCRIPTION: Cn1r,el-e. io-1' 

• ff· 

JOB NO, I 56: 7/o I 10 \2z1 I 
CULVERT LOCtl,TION: /J1;,v,,,,-I &_c>c/ 8',_,J-;;..e 
s y /? r:>1 1 o AT 1:: , z; l'11 :-& 1 

-~ ---; 

rul{l'l"rl t.f; -1-:.. l,;1nD1,_1r. //, p.,,a//,,,/ -/2 I ,,.,i r· (//-; _Jr,..<'.C ~---- EL, ,:,Z.5-5 

/pa Jr,,10 li'S" ii 
WEIR DESCRIPTION: Zei-t.l"-<"' 

~G ./;,i_ ~{r•~,~BJ 
A= 2/'8'. '7 

WP= 65.0 

,r,__1,,d-✓•01,1 IJ/'fl 

D= 
a</ 7, 

Ke= 0.5 

EL,~/2,-f -
So= 0 -
L = 50 

29, I ,... _ _ / 
R 4/3 = 5 - 1·'i'·-/f n = , ~l":/5 Sta, 269 .J '--/ 7 l - f Sta, 26S' --to// 

CALCULATIONS AND COMMENTS: 
d . I 

- 'ldl11'/111f S" I/ -

J _ {.JJ5' 7 X'-IO -f, o'-l'xz5)1/z.. 
1 - 6S 

1:. .a2?S 

X
. ~ 

- Ko,<- -
'xl<u/c. -: / _;_. k'f .,_ ZCJ-1 ''--(,. 

,e. ;-1;; 11 

'xKoR ::. I -+ O ,S 

f f<oi< -=- l ·-:;'/-

,,. ..., ·"Z-r , - 'c--+ /, 02 7S) 5, ':t"1L/t) Jt 
' 

- (};FQ -
/I::: 5 :J ,}: t' ;--/-=-- /, 0 

M I 
Z :;. _56 '.: ,0/ 16 L _ /-S' 

;,.f<' :--/ s: I~ O 

Ca;eo -c i.u·'3 
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tl:1~~n,on & Andmon, J,,. ~ Consutt,ng Eng,neers \l , P O Box 1166 2300 O,x,e H,ghway Pont,ac, t✓.,chigan 48056 

~;/ Job Name: 

f Date: !Feature: 

HYDRAU~STRUCTURAL DATA 

\,,-.~ 

z..~ \ 
By: 

Water Course: 

Remarks: 

J 

l✓ idth of Piers: Pi er Shape: No. of Piers: Area: 

Water Elevation: Length: Width of Deck: Skew: 

FIELD SKETCH 
Profile View Plan View 

I ,t /--r-----

-----------/;':_·_ -1 I r?v - ~. • 
r I "'z . .' 5(... / N 
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'0j~i!i!:,:n .& A~de~:,~. ~,~~ 
\ Consultrng Engineers 

\ P O Box 1166 2300 D1x1e Highway Pontrac, M1ch1gan 48056 

\ 
\ 

/Job Name: 
\ . ...) ' . --; -r-,.· ,.__::"· r. , ~ :,, . ' - -'- ' . 

( 

, ____ ,.,._, .. ---~ _,. __ , .. ·-·- -------:---.... --
£'.,.::_a&- Z..'c: \ 

HYDRAu7°;r'sTRUCTURAL DATA 

.. -, /: _,~~ I Bv· . ., '· ' 

- , ......... _., ···- ____ .., .. ,_ -·· -·- -· .. ····--- ' ----a..--
C,.,;>/Jfl) 10/11 /7 i, ~ 

I!, I: /,I 

I CC <..S.i,.. "t-'::-

Code No. .,._ ---,. .::., •'":""' - , . 

/?I -- ,- . ,~ -
Date: !Feature: ~ -;;-' Cc,fi.,3£;----,_' - 1._..:.._;::_ • .....,,:::i~ 

Water Course: ,-., 
;_...,'~•L~~) .,... ~ -1:3 ... -.,., - .,, -· -

Remarks: D ~ ir-... ~.:-- I ✓-1 c:c 'J ·'--' 0 
,., 

I ✓-.. ''-·~~ r-":)r-:: e t_ ,.., 

' , .. .. .. . . . .. .. . -- - . . 
,. ,. 

Width of Piers: - Pier Shape: - flo. of Piers: Area: 
., - , . ~ C· . ,, 

Water Elevation: 
G:,1S . I Length: '2-+- Width of Deck: 

51..' Skew: 

FIELD SKETCH 
Profile View Plan View 

I :,'Z., . . 
I - --- I /' 

\ . , 
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- - - - - - - -· -- ·-. . - . --- -
' ' - I - ------- . --· 
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' ' k' 2,4' l 
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• • •• 
JOB NAME: -5/o,/;i,q ,J./p/,,.,J,/s . F/5 JOB No. l -s6~o I /o I zc 'I I I 

WATERCOURSE: J j IJ,,. 7 ?/vm ·vook CULVERT LOCATION: /iYz. Mle Koad 

CULVERT DESCRIPTION: C o71c,;,le ,6,,-, ,/4e BY ;f?j:t-1 !DATE 12-z.1-:;i.t I 
, 

u/S ELi. C tzt.11) 
I., ,·/-J, (' o 1- ""lo>, J! tf Po!?Wdl / /, "'" < EL. 

t5 2.,;, 5 / ~N 

f;lT.etJ 

WEIR DESCRIPTION: P"1vPd /"(),-,/wa,J .-,,:f/ 
£'a f f;-;:,.,c/!J. 7 EL. t ;,;1.5 

Zo ' -
EL &/-r-5 1 

A= ISL/-~ ?.? - ' 

D= So= II 

~-> ' 
S5, 7 2'.a 

I 

WP= Ke = L= I 

29.1 = 1-'lf3Z. 
R4/3 . n= , 0311 Sia. 29t../-r6o I I Sta. Zc?,:,/- l/v 

CALCULATIONS AND COMMENTS: -

~ . I 
- //, CJJ,i/1 5 /I -

1/z. 
(' ~I )

2 
K lj,t -/". d2l.Y l>-G -f.o'-('5?Y2/,'i°) 

11 =- 0 -4 s§,? · - Or -

I'/ -:,. , 0]/1 
l!ssv,;,~ H-::: /_ o 

I-/ I - .. - -
t,.. - ,!:,, - • (l 5 ,:_ , I 5 

- 'f)(oe. -

y r o 12.. -=- I , t( -Z'i, I 
~ L C/Sf' I-I -=- i - o 

, ,.. e 
1 <"' 3 r, 

-? CoFq : 5_0 3 
YK'o"?..:.. I + o .s + (,u~1r)°2_(7-:lf/"3-Z) (29) 

'K f(QZ. -:.. /.(,'-/ 



. . il! " .. .,,. . --· . . . ,. .. ,. . ·- ,_.. . ,.-,j;;:·c''" ~ ..... _.,. ... ,,; 'Is~•"'·. . .- .... · ' ~" . a.;. -~ ~, . ' · .. ,,.·_:,__:__ _ 

CoJ)!D 1o!z7/-,c. 

-1:f"Johnson & Anderson. Inc. 
_I Consulting Engineers 

HYDRAULIC STRUCTURAL DATA BER 

P. 0 Box 1166 2300 Drxie Highway Pontiac, Michigan 48056 Code No. 

Date: j Feature: \./a ter Course: -;::, 
' J....L..., • ~ 

Remarks: 
I "'o 

I 

Width of Piers: Pier Shape: No. of Piers: Area: ----
Water Elevation: /o I S .9, Length: 2..4 .{) 

I Width of Deck: l 7 S Skew: 

FIELD SKETCH 
.... -

Profile View 
... :, . 

r-.- -"-...:::..:,_-J __ _ 
~,,._.,,:-·.·-:. -

: ___ _,,. .; ' 

--- \ 
- I 

' -- .. --- I 
I - l - \ . -

Plan View . 

) 
' --. 

1-l.Dw i . 
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' -·-
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' I -·, \ 
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n • ri o 
::5(,).'ll) 
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~v('. no 

.; ::: () • 1:j fi 

0 • ;:~ (• 
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b17,e,{1 61?.. 00 blH.1'1 31 f • [• 0 
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I.J 'llt I 
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JOB NAME: Sf Pr/,,-~ 14,~ I 1-s- Fir:::: JOB No. I 5"6 ?o I /o I !~JI 
WATERCOURSE: I/ d ?Iv,,,., u, k CULVERT LOCATION: P,.,0 ,. f>ood ,8,-·, .,,le; e_ 

tor c,-e,/--e IDATE/z-10./;,c I 
, 

CULVERT DESCRIPTION: Ja ,y cv¼I',- ,ey !fFrl 
JHl9 ~ 11/J € Lt. C EL. 6~J,/ 

629, J 

/ ~,N 

(;(..1,,e[) 

.. 

WEIR DESCRIPTION: ,lb(/,,,/ /ood1. 1~"1 "-J /i/-

J/ EL. (2!-0 
?t./ £a./ Pffed..!,( 

El 62 /,0 

A= 2o9. Z - D= ?. 3 So= 0 
WP= ?(}, 6 Ke= Q-l L= - 3'-{ 

~!)3= 6,f603 n = , tJ 5 I Sta. 3 ~/ ft../3 I I Sta. 5°I ( -tCJ 9 

CALCULATIONS AND COMMENTS: 
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- ;%/dri j /l - 1/ 
I!;( ( 01;-) z 341 -t (~ 'V )°£. t) ?-
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f'}·1-1'i 
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~Johnson & Anderson, Inc. 
, Consulting Engineers 

P. 0. Box 1166 2300 Ou<1e Highway Pontiac, Michigan 48056 

'Is'_S_ ·2.ss 
HYDRAULIC STRUCTURAL DATA -

r::- ( ~l,... - ,. ,\ 
Code No. ·""' '--- '-' 

Job Name: 

Date: I Fea~ure: C.cNc.. 1312., 0 .,; Hater Course: --'-· t '-~ • ·-. 

Remarks: 
t<- .-: ' r- G ,= .-. 

Width of Piers: - Pi er Shape: - No. of Piers: Area: -
Water Elevation: Length: 3, 0 

Width of Deck: Skew: -

FIELD SKETCH 
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JOB NAME: Sff'rl//'19 /le1q.(/s, F/) JOB No.l §6 lo l 10 I 292-I 

WATERCOURSE: v?/v/1/ 8/~k CULVERT LOCATION: ;q ;?J,k. ?oad 3, I,:;/,:; e_. 

CULVERT DE.SCRIPTI.ON: 5 /:al t/,.~/11(' It",.. · BY /F;f · 1 DATE ;z/~/11. I ·-. I 

--

{'/!J;J - - ,rl/JX ///S r:uc.. , ..;z_ o 
:7.rLl ;,,r ../.,;,,1 EL. 

61/0, t -: ~~-'-"'" -~--I _I( ____ - JI --- - ---- --- ----- -·- . •·· ·/· - ----
-- - - -- - - - - ---- ---- ·•·-- -·--·- - - .. - .. - . 

WEIR DESCRIPTION: 11,,;e,::I ,oa4'.»" 1.1;/J ""- 6 35. 7 
SI ,£o I t>r,'A,;/fj / EL. I. ,..., 

() 
EL,,3'S. f 

A: /C/, 63 D: 5-o So: 

WP: /5. 70 Ke: a, 'l.. L: 5! 
29· 1 : 2/ t 03 
R4/3 ' n: , 025 Sto. '37 -Ill-/ I Sta. 52-f-6 5 

CALCULATIONS AND COMMENTS: 
. 
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- XKoc- zc;., . 2 L ;-/=-Ir () 
'jlo<-: I + k'e_ -+ £'ii~ i\ 1-1 I - - - :: , 02,.5 c.. ,/5 
XKOK ( ,D7..5)7..(z / ,lc,05) l'=,I) 

,t- q, 
-:. I -f o, '1 + 

, .) 

//,!),..,h,,! v.fe. f/-= /, 0 

XK'Clr=- Z.5fi 
__:.. / :._'1or:-4-=- 3,03 .. 

-
·- ·-



nson & Anderson, I'" 
Consulting Engineers 

ll 66 2300 D1;.,:1e Highway Pont12~ '/ -:h1gan 48056 

i /Name: 

1Ja te: 

--:,, 

/ Remark 

/i.:,-11-,G, 

c✓ idth of Piers: -. 
\.Jater Elevation: 

',-< ' I - .... ~· 

/ Feature: 

,..-o ...,..., _,. 

Pier Shape: 

Length: 

Profile Vi e,1 

. -- 7-1<'.'.-

HY ~R;L-S-;RUCTURAL DATA 

v-~ .. I .. ,_._,_ A ._._.._,,_.._,,._,, 

/\-1,I-=_ '::, ~o .. 

No. of Piers: 

Width of Deck: 

FIELD SKETCH 

: __ ... 

I ,___ 

Code No. 

By: : .. - - -
\-later Course: 

'-'-J .• -, r 2 • - -

Area: 

Skew: 
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JOB NAME: Wrl11q 1-4 J, 't'.111,., rs . FIS JOB N0. / 5t1o / /tJ le:~,,.; I 
WATERCOURSE: V ?),,! / 

8rao-t: CULVERT LOCATION: P/un, &-ook Coif (dvr.s~ 
CULVERT DESCRIPTION: Jd ,1 ,f,...,, . .. .;. BY .,f,C('../. IDATE IZ./Z9/rt I t./(' rr 

a,1f' Cavrfe 
(11/H: v/5 ,f'lle_~ EL. l.,,~0,5 

l::'i- 3 II' 
·~£WO 

WEIR DESCRIPTION: r' ~, re /2 ~~IJ 1 £-1 
EL. 6Z1. '-/ 6,1''1 c1.J,( 

i:-1 ,;;z!.1-. <1 J 

'-/ Ir 9 
~ 

A= D= So= ,'} 

WP= ? Ke= 0, 2.. L= .:L. 
29.1 _ 7 J. '-/f -015 R4/3- n = Sta. 15 ,rq; I ls,a. /S-r9o 

CALCULATIONS AND COMMENTS: . 
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WATERCOURSE: 1 0,t;.,-,, i}ro1"' 
CULVERT DESCRIPTION: Box rf//f/f'r-1' - /lo 

WEIR DESCRIPTION: 

/4ut' ir ec.cll J, 

A = ,?'-/. 2-

WP= 10,S-

~!-)3 = ;/ 00/b 

CALCULATIONS AND 

XK of!_ -
\'. '-( 0? -=-

r•o .;/:<10 ~-
'I , ,. 

W' -t'" 
, I - -

o= 
Ke= 

n = 

COMMENTS: 

I + 0 ,S

/. 55 7-5 

6- '-I 
a, -s-
. 02119 

CULVERT 

BY /JF;-/ 

EL. 61.2.. e 

• 
DATE 12- ZJ-9 
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~,---- ----~ --- --- --· 
f;:'14,10 o.oo 400.00 634.90 0,00· ~;oo.oo 634.7D o.oo 
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JOB NAME: S f::>rl •ri q !-/f 1,ji! f .s, Fl 'S JOB NO. I S6-7c I 10 I 30/

1 

WATERCOURSE: G, f:, SJr/ v ,'.) ,c ..,;., C'ULVE RT LOCATION: /'fl /J//, Koaol Br, _lcP j 
CULVERT DESCRIPTION: 8oy CJ/1/r'r"I- t-n'flfsy):Fr/ 1rATE l-5- tT I ' ; ' 

I Li'C. ,.,. ··-EL·-.· t3?-:i./' . l-1✓-,/,,Jci// - ;s-1,--'"';,; ar' ,;{, rt , CJsY • ;1/!,r 1.//5 ~,_,_ 
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/ ~ .,,- .L.' ~ /ll •N c'L ":, '.;; 
,./ <o_,-...J .. 1 / ""-

/ / ~ WEIR DESCRIPTION: 
!: 2 -., --, ------;, 7 L ' '../ E '-· 0 7: <-- ___ - -------:) , , 0 or£>c, -Irr,, ::i. 

--"'----'=---'---"--'---'--'--'----------------, ·---------EL~ 2 T. 2 
A = 25Z - I D = :?. Z- So= C -c''C.J,_;, 

WP= :f2, 1 
29.:..!_ = ,t, :5"98'-/ 
R4/3 ~,:,_, ~-

Ke=_Q:~-
n = - 0 2 ~ ! "? 

CALCULATIONS AND COMMENTS: 
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' ---, 
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L = --=..:::____ 
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., ~Jokni~n & A;;~;rson, Inc. 
Consulting Engineers 

P. 0 Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: s--\-c,\ \ "'-C-\ l-.t l.· " \'"- FT:::. . ' 

H~DRAfrc STRUCTURAL DATA 
c.av~IJ ,1/JJ/71, / • 

,t.£H , 

el 

Code No. Sl.7°-/o·l3~ 30/ 

By: G l . \ _, 
, ''-J o r- b .:- ,r---, 

Date: / /-/o-7C \ I I Feature: · S--4-c:c.. \ t':, r, d-.c, C.. 
Water Course: /1 L I_ . -,.... 

G, se, ·- ·.J---',c...' ,_,;, 
Remarks: /8 µt/,- .eol .P~-c.L,c 

I 

I 

Width of Piers: Pier Shape: No. of P1ers: - Area: -
.i------------+------------+-----------+-------------l 

Water Elevation: G,-z.9, "2... Length: Width of Deck: 3e, s- Skew: 

FIELD SKETCH 

Profile View -- I ' 

'Plan View 
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({= tJf/ -) /(/= % :: 23 /'J-r,S -
lf:: Z, 9? 
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JOB NAME: s-1~r/;r,9 /-A14i/~ FIS 
. WATERCOURSE: v' V / . , .. 

. CJ, JS Sm,1,., , , )>,..-a,;,, , 
CULVERT DESCRIPTION: 'i', 5 I c/, d,,.,.;, ff'r 

{1//J/> 
. . . . . . .. . -

WEIR DESCRIPTION: C,& 1111 .,.J ~r -/4,: ,,-, <2.. 

C,os);//~ - 2o £-I .br~-IJ. 
✓ A= 5t.:J.'/ O= 9_5 

WP= Z6. '1 Ke= 0.5 

~!)3= //.Z'il . n = . oz~ 

XKr;1( ~ If 0.5 ,+ {/1,Z'i)( 025)·20 

"/l(oe -= 1.6</to 
... 

JOB No. I 56:fo I 10 I 3"5.I 
CULVERT LOCAT:10N:·/t'o.1 //., di' /~77: /;,,;~ i'w.; 
BY l?FH I DATE 12-2.2- -?& I 

/4,, K v/.5 t-U C EL. Cz.t;_ I 
. (.z.5_,;. .. . ~.cu~.- -·--
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EL 61~.C, 

So= 0 

L= co 
Sta. /5-r15 I I Sia. /5-1-25 

f);,,Phre. ()J( 

II-= ~a -=-> ('orq : Z- r/ 
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Width of Piers: Pier Shape: No. of Piers: Area: 

Water Elevation: Length: 
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Width of Deck: Skew: 
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JOB NAME: 'Si l' r /;;, tJ ,0, / ~ j ,t, _f r-1 r - ' ' - JOB NO. I 56 ?tJ I /o l·?ot. I 

, WAT_ERCOURSE: . I (1.,(,../{.~ "fz:::./ /2,;z,1;. CULVERT LOCATION: /~71 /J/44 . /?o~c:/ 
--

CULVERT DESCRIPTION: 9-5 I cl, CJ,~ e /.1'/" · BY R?"!-1 IDATE12-z2--?6 I -

{1;}'!/J ;»Ii'{" /// > c lt ,:_ EL. 6 ZI- '1' 
6 25, i,- ·/- ~• CUR-" ,, --

- . " - . - . - - -- - -

WEIR DESCRIPTION: '/41/,,:,/ /"tJ4AM,, t,J;{/, 

fo 7'£-1 z{,,,,,~c11-1 I EL. tlt,6 

EL6'/I, 6 
9-2 A= 1o, Y~ D= So= a 

WP= 7'}. 8' Ke= /2-5 L= .3o 
29.1 = 9. 52 
R4/3 • n= ,tJZ5 Sto. / 6 ..,t- tJ 5 I Sto. /5-1 75 

CALCULATIONS AND COMMENTS: _____ , __________________________________ : _______________________________________ --= ;~:~;,·;-- -;; ·=- --- ---- -- -- ----- ---

II :: ,oz,5 -Cof"I.{ -
l!ssv/11~ )/-=:/ () k 

- Xrf'o1C - ;,,,-f;c,' / /'V/1 -//4<'// 29' I "2. C ·-=~ ·-- ,._,,._. ___ _, __ .~ .. --.. ----~--.-•-•-~·--·~·---••-<•-·. ----~ -
·- - ..... -~-·xro~rz~~77~!("e''T~f_4/) ·11~ - - - - .!i: .,.I -= u? ?3 c::.. 15 

t- .)0 . ., • 

Xko< : / + u.S ,(r.52.)(~. 02.:;)~o 
-

xra2 / 6 ?8'5 . . v se II-=- I. o -- .. .,...... '? 

- - (;C)I- Q ::: ,?,C).,? 
- -



son & Anderson, lnc. 
Consulting Engineers 

'2300 DIXle Highway Pontiac, M1ch1g~n"·1-sos6 

..... ' ' ..... "- ' ..... , .. •---
Feature: 

Width of Piers: Pier Shape: 

Water Elevation: Length: 

Profile View 

7 
LO '°:)L• ,_ ",,:-!_ ---- -·----~------- -· 

i---- . - ------ -- . ,, 

,, 

•• HYDRAULIC STRUCTURAL DATA 

By: 

c~oio I0//4-/7' 
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Width of Deck: 

FIELD SKETCH 
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JOB NAME-: ·S/:P,-:l,,o •/ ·,;. ,_,..---,,_ ... •-• ,. ·- ·.:ios · · Nb. I :56 lv ·1 /0 l3o?A! ,,,.,, .. ,;1).,; r/':> 
WATERCOURSE: 1/. V I CULVERT I ("'\l""/\111""'\IU" 

J'Jo ! .1/s- .--' 
A;1 ·- ~ 1/ I . -~ . . /). LU\.,~ I IUl"\j, ,. ,,. /I); './'--I ~,;,,( '- II II>> /YICI n I,/ rd? ., 11 

CULVERT DESCRIPTION: 5 
I ,I, -,,,,..,-(?/ur BY /,?4. IDATE 12.-z.z-?t I 

;11,4 ,v U/5 b'..ic:'. t z 'i?.. ¥ ! 

;Pc:;> EL. : 

6Z. 5-5 RJ,'i? ,!) /4,r./ 
~1 : 

\Air IM DESCRiPTiON: r:ra,p/ /'rt ,::,db ,- ., . I/ L_ ~ VY C.11"1 /,/1 " 

Zo f;;/ ir.-., cl;)/. / EL. r;zz..5 
EL6ZZ-5 

A= l. o c, D= ,.o So= 0 

WP= 9, 1/Z. Ke= ~, .c; L= z.o 
29,1 _ ~3-1/ .()/5 Sta. '2,6 -I 4'0 I \ Sto.;2:'6-1 2-o R4/3- n = 

CALCULATIONS ANJ)-:c-C,OJ.1MEN.J:S:0._ 

........L -----· ----- . - .. ... - - - . " - . - - - - . ... - - . - - .. . -

------ ·-· . - - - + - .. -- . - • - ++ - -
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-~ .···-;; . 

- '!f//1;1,15 /1 -
r ii 

,. 015 11 =-
-{7cJF9 -

- X iro e - · f<i 
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__ . _ .......... - ......................... .... d.5.5-J.!.i~~-,.,-•I! :( .. ?. .. ___ (f_ ................ ,....,, ,.,,_ 

- - .... ~ - . ., .. ......... x;;e--~ .. -- ~---;--ic_ .. -~-.. --7?(~ -~.:z· 1/i:1rq 1 /?Ir- 1.ivA 

f;;, ?;)(. o/,vzzo 
/✓ / 

'X)(o/::. - . - - ,.o5C::..,;5 r /f CJ,5 - -- -I- ,:___ Z.4 

Xrc.2.. 611- 10~-£,-:, w/c:i,• 1--/~ Io . I- 0-/'. ' _, ' , 

" Co~O -~ z.71 ' ~ 



r 

Johnson & Anderson, 11._ 
Consulting Engineers 

2300 01x1e Highway Pontiac, Michigan 48056 

- _- .~. , • ' 1 ·-
Date: 

J 
Feature: 

Remarks:. 

~ / .-

Width of Piers: 
\,1 ,'.: 

Pi er Shape: 

Water Elevation: Length: 

Profile View 

,,,,. .. ~ "'~-,,~~ =·-· 
,, 
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HY~~-C STRUCTURAL DATA 

C.Dfri!) /D)J4,)7l, 

fJEl't • 
. -• , • T 

r/o. of Piers: 

Width of Dec-1<:c: -
I : - , • 

FIELD SKETCH 

\ 

I·, 

Code No. _s-,- ~•.-:- ' 7 • ~,_:-A 

"' ' ' ' 

Water Course: _;:;-,_,· .... ,-.. 
: ' •',rl./ 

Area: 

,' Skew: 

Plan View 
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I -------------,------------
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• 
lf"'ICl P\.1/\1\AC"" 5-f Pr j,,,q f/ 2 ;";Ii+~ C1' vvu l"tl-\ lVJ C.. I ,~ 

' 
WATERCOURSE: ~ I 'Ao5s-~,,, 

, 
!)ra1',,, 

,..., II \lr-r"'ll'T' 

\...ULVC.1"11 
"'r---r-,,1n"T1,,... .. ,. 
UC.~\...l"llf"" 1 IUl'L 

r, / , 

f:5 u x- .";:,,·I (I-", -f 

1,11,1 .1 :Ja JI, 0"✓ /?_,,,;/,.; '//., I - ~ i(p,,) 

• 
,. . 

4-1, ..;.r: 

~:;,,,...,'7 ~? 

• r+- - • • ' .. ' . 

CULVERT LOCATION: /4,,.,,,.,J _'.<o;:,cr S~--/4.~ 
8 y fir) I I l DATE / z -z ,?- 101 

;i'/_,,r U/'., EiL C 

:;2,1, 5" 
6:5 5-0 EL _____ _ 

. 4 r{, 3~ ...... ~__,:.,,;::::_;;_:::,_ ___________________ -4, .. - . . .. . .. 

WEIR DESCRIPTION: '7.?v,-,.:::! /oc,c/vq_1 w//l 
-~ --~---~--~L~:'.~ __ _ / ........ . 

A=ZZ-~ 
WP= 19.'i 

~:·!~= ZY. 5"'-/j~ 
R ..,, " 

D = J_ O 
Ke= (),,S-

n= • 02/0~ 

CALCULATIONS AND COMMENTS: ,½ 
X,o5 2 + 13,1/)(,0J{'i)· 

, I 

/J-,,r,,/ s ,'1 (- &. 'I 
IJ -;, 

/9,S 

EL. /25. l --~ 
------------~=El 02'5. T 

SO = ·? --")/,~~ , .... 
-...sc-,•e...,-~"-','.:._• -

Sta. 3/ t-6g I lsia. 3o +91 

-CCF°'1-
/-1-:::/.u 

-I ...!_ 
---- ·•--··--- -- ------ ·-·-··-· -- .- ----- ·--·· ·-- --- ·---·---- ·-···--~·- ·- ------- ... __ -·- .. _,._ ·--·•·•t:.··----=r=r-::: ·-:·o-r,;-~c:··::--1·') · •- ..... 

J ' ).., J. 
I T' ' e. 

., ?. I 
I\ '--

~ 

I ~ 0-S --+ '=-J 5'-!'?"i")( o-z..10-S-) • -=t ~ 
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STRUCTURAL DATA 
,, -· Consultmg1-£ngineers·•- · ·"'· ... - - •- ••• - ~ 1 - • - ' '" ' - • - -• - - • - ,., ... - ' ...... ' 

p O Box 1166 2300 D1xre Highway Pontrac, M1ch,gan 48056 

Job Name: By: 

C...0 0£!) 10/ I 'l-/7l 

81!N 

Code No. 

. ' - - ~ . 
, 

,,.t' _._, .. -

• , .... 

. :. 
Date: ; · ::, ' ., ~1 Feature: 

(..::.« -· Water Course: ..,:_,c:,··,-,,~,_,_
1 

t_ai,. 
Remarks: .. , '. 

Width of Piers: 

Water Elevation: 

r-· 
r,., ... ~.···'J- J 

Pi er Shape: 

Length: 

Profile View 

-- - --, 
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7 7, o 

' "r 

No. of Piers: 

Width of Deck: :c'.::, 

FIELD SKETCH 
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ar 
3T 
tr 

30n.oo 632.AO o.no 
Ji34.RO h2_9.50 - <.f0.00, 
:-(1. nr- -~"io.a. oo, · - · i;-r,':L 1 n 
nuo~·oo·-· F;33.3o o.oo 

--~·--------~----

---· 
.. 39/l. no _, 63.3.•1 o· · 

634 ~:Ro 629.SO 
---·--o. no 6 •o.ne 

. ' -~--,-: ____ , -----·-- ___ , ___ . _,, 

o.oo 398.00 634.BO a.on 40o.no 
416.00 634.80 n.oo 416.00 63~.no 
S33 • 1Hl ~ nn 

U • U rJ ;un.oo "- 3 3 • 4.Q._ :,_ ___ - --ft". •ff Q .. 

-- ·- "3? ._j__fl_.':> -- -o::.,·o - ·s~ 1 .-6 n · --i-n O ; no··-· --i;3 0 • 'l r, 
~~ -_-f,~-A-~~n ·· - 400.00 i;~9~sn 400.00 62t::1.~r 

2on.oo 
r.on.oo 

-·-630 .6() · · 
6;>5.70 
631.60 

·-300,00 
'llf1.DO 
5or,.oo 

629.50 
1;33.40 

i.1n.no 
60n.no ~~6.3n 410.no i;;,8.30 41,;.10 63• .no 43rl.00 

--i;-3 3-.- i.·o ----7 o er.a o -· ------- -------------------------. 
******••••••*****LJSTJ~A OF TOP AND ROTTOM SECTIONS OF ORIFICE***************•*** 

-------------- ~----
o.on 629.50 'llo.on 629.5 • 

• o o ·--62 A; so·--4 o O-;il o -6;:,<1·; 5 0---4 o o; o o -6"~6;,? o ---41 o ;on ·-62 5. 7 a ---·41 o ~ o 0--6-29 ;5 o --------- --
• on b28.30 
•~**•*•*•* LISTING OF COOROI~!ATES OF ORIFICE********~*****«****** 

,00 629.50 410.00 629.50 
0 0 - 6 29. 5 0 -4 0 0 • 0 0 --6;, 9; 5 0 

22.5 WETTED PEPIM(TER 19.6 29.1/R**l.333 24.5485 

--------------------------------------------------------,,--------

- ------- -- - --------------------------
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• • ••· +---- ~~--· -- ..... -- -·· - --- -- • ......, •.. ----· --.,-- ·--•-,.--·- - _.,. __ .--,.-------.......,.,.-- ---------..-----,-.,.•--· -..-.....--
-,-- " _ _,__.,.._ H----- ......... --,---- ---·•--·- -,---- ....... ~---

JOB NAME: S"R'rl~,a 1/4 .. //.Ar ,C/S ' JOB NO. I 5670 ('o l,;:,,o I .. 
WATE RCOU RS E: v Clr1S-S,"1t1/1 / A"o·;, cu L v t RT LOCA TIION: /6.,,rs i.t:?-1.e ./J,,yc 
CUL VE RT DE SCRIP Tl ON: ·'-/ 1 ,;/1 .... ,,.,.., /,,/"- BY1f'f-:J - j DA TE_/ 2.:-22~-?6 j . -

,, ' 

l-
(")'jf,1.tJ. I ·1· (' ' !~C".1, ." ,., 'J" /}/1:J ;r 0-"r .~LI.. C EL 6' :? J, t/ .. . •'L 0L1 _ ,>o_c- r;,.o ,-/la. . ,---~~ • . 

. I V ✓ .. --· .. . .. . -··· . .. . -.. 62.Z ~-7. . . . / . : .. = . - . "' .: : -"!-A,~-_-,:3-l-7,1;.,;)-_ _ _:_ 

"WE~: ~~S~:1PT1~N fi'mu~lct».l,v; ;_,;,,;,- ... EL ,23' 1.- ~ ~ 
~/7 J.~o f !JrtJc/f,< · --- ------------=- 1 "' El 0Z?. -z._.. 

A= IZ.5(; D= ½O So= cJ -

WP = / 2- 5';; Ke = J. 9 t--------, L = 7"'~ -,---------, 

!!)3= 21~/ n= ,O-Z5 Sta. ~(2-rlt/ - Sta.'1//r;?'J 
CALCULATIONS AND COMMENTS: · 

/Ji J , 

- , /;;14/l,7 s i7 - - {bf?! -
,, ~ , oZ5 I)_ 1J-1,~ k 

'
1 

-1Ss1111ie 17 - -~ 
. •..J.'I .J.I 
l-1, I/~ f I" ;/f1 '/.,.:..r, 

--XKo-e -
~9 I ,1/ / 

Y <-:J,e ::: / + fe .,, :z;.; /' z l Z :: ,0- ~ , o 2s c:. -- ;5 

XK01< : /,.;.. 0,7 ffzq_;)(,02.5)}<-1 ,/sv 1-l-=/.o 

Xi(uf :- '2 .. ('a,CJ =- z - '1-/ z_ TO . ·· 
- . 
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Anderson. Inc ... 
Consulting Engineers 

• "'::, :.:e· ·.::::,1 C) 

HYDRAULIC STRUCTURAL DATA 
CDD.f!) /C/IS/7(, 

Bi:H • 
2300 D1xre Highway Pontiac, Michigan 48056 Code No·.<:(.,:O·'(C 

' 
~ l, I 1'' ,. "' -L... --,....-~ 

. --, ' '·-

- - -- -- ---- ---------- -- . - .. 

Width of Piers: .. --· 
Water Elevation: 

Feature: -
,._,·•"' 1-!' 

-, ! . ~ -. 

Pier Shape: 

Length: 

'./ - ./, 
Water Course: 

' \ _, .... t. -- . ~ . ...._ ~\ 
.--:, 

.,,.;. - 1• ,_, ...... ~ 

No. of Piers: Area: 

Width of Deck: ..\ ,0 Skew: 

FIELD SKETCH 
Profile View Plan View 

F-•.ou.J 
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---"':'-----; --- ------7,·-----------
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.. HYDRAULIC ANALYSIS 

Introduction 

The streams being studied are the Big Beaver Creek, the Shanahan Drain and the 

Spencer Drain, Macomb County, Michigan. 

The Big Beaver Creek is located in the Cities of Sterling Heights and Warren. 

The study limits in Warren are from its mouth at the Red Run Drain to Fourteen 

Mile Road and the field survey was taken in January, I 976. The study limits in 

Sterling Heights extend from Fourteen Mile Road to Dequindre Road with the 

field survey being taken in November, 1976. Because 1t flows naturally through 

these two communities, the Big Beaver Creek has been analyzed as a continuous 

backwater curve. 

The Shanahan Dram is located in the City of Sterling Heights with the study limits 

extending from its mouth at the Big Beaver Creek to a pomtfjf•mile north of Sixteen 

• Mile Road. The field su~yey was taken in November, I 976. 

•• 

The Spencer Drain is located 1n the City of Sterling Heights and its study limits 
t::::::::::::=- - - __ -~ 

are from its mouth at the Big Beaver Creek to Dequindre Road. The date of the 

field survey was November, l976. 

The 10-, 50-, 100- and 500-year flood frequency flows for these streams have 

been accepted by the Michigan Department of Natural Resources {letter dated 

April 5, 1977). 

The Pro1ect Manager for this analysis is William C. Rossow, P.E. 

Met hod of Anal ys1s 

Water surface profiles were computed by the HEC-2 Standard Step-Backwater 

Computer Program developed by the U.S. Army Corps of Engineers . 



The hydraulic model has been developed for the 100 year flow, The normal bridge 

• routine was used for constrictions that were found to have low flow conditions 

for the JOO year discharge. The special bridge routine was employed if the constriction 

experienced pressure flow or pressure and weir flow during the 100 year discharge, 

All constrictions were inspected for inlet control. 

Valley sections upstream and downstream of culverts were located where full 

cross-section flow would be developed outside the influence of the bridge constriction. 

The criteria relating to the placement of these sections is outlined on pages 18-

21 of the HEC Training Document, No. 6., Application of the HEC-2 Bridge Routmcs. 

If nn .=\rtnn! fip! rl-c;11rvP.yed cross-section was found to be located within the influence 

of a bridge constriction, the section was encroached as appropriate. 

Startrng Points 

The backwater curve for the Big Beaver Creek began at its confluence with the 

Red Run Drain. The water surface elevations in the Red Run Drain were computed 

by a backwater curve beginning at the Clinton River. The flows used in the Red 

• E.ggJ)r:aJJl t_o J:letermi_ne starting water surface elevations were those when the 

• 

Big Beaver Creek was at peak discharge. ~ 
= 

Profile computations for the Shanahan Drain were begun at its confluence with 

the Big Beaver Creek. The water surface elevations in the Big Beaver at the 

Shanahan Drain were determined bv a backwater curve be!!innine at the Bie Beaver's 
J .... u u 

confluence with the Red Run Drain. The flows used 1n the Big Beaver were those 

when the Shanahan Dram was at maximum discharge. 

Starting water surface elevations for the Spencer Drain were determined frotn 

a backwater curve of the Big Beaver Creek begun at the Red Run Drain. The 

flows used in the Big Beaver were those when the Spencer Drain was ;:it peak discharge. 



• 

• 

• 

Variables and Coefficients 

The roughness factors (Manning's "n") were established by comparing the photographs 

and descriptions found on pages 101-123 in Open-Channel Hydraulics2 by Ven Te Chow, 

with photographs and field inspection trips taken at every cross-section. NH cards 

were utilized to describe a variation in the roughness across the cross-section 

and were particularly helpful in changing the roughness factor at a point where 

the transition was abrupt. Channel "n" values range from .03 where the channel 

ls clean and free of weeds to .06 where there ls much debris strewn with considerable 

weed growth in the channel. Bank slope "n" values range from .03 to .075, depending 

on the density of vegetation. Overbank "n" values vary from .03 for ground with · 

mowed lawn to .075 for an area with medium tree and undergrowth type of vegetation. 

The "n" values were further verified by the matching of the recorded gage height 

during the 1968 flood along the Big Beaver Creek with the HEC-2 program. The 

flows used were those recorded at maximum discharge during the flood. The 

recorded gage height was 613.25 feet while the HEC-2 analysis yielded an elevation 

of 613.39 feet. In 1968 the gage was located downstream of northbound Mound 

Road, but on July 2, i969, the gage was moved to its current location between 

the Mound Road bridges. The matching of the gage provided a basis for selecting 

other "n" values on the streams when the features of cross sections were noted 

to be comparable. 

The contraction and expansion coefficients used between cross-sections were 

0.1 and 0.3 or 0.3 and 0.5, respectively, which reflect the energy lost between 

gradual transitions. 

If a constriction experienced low or pressure flow, then contraction and expansion 

coefficients of 0.3 and 0.5 or 0.5 and i.O, respective! y, were used, depending on 

the severity of the transition between the bridge section and the valley section. 



The total loss coefficient (XKOR) used when a bridge constriction experiences 

pressure ilow or pressure and weir flow was calculated as outJined 1r1 Exhibit 2 

• of the HEC-2 Users Manual.3 The individual coefficients were taken frorn tables 

publlshed by the Bureau of Public Roads I/. 

• 

• 

Synthetic Cross-Sect10ns 

Two types oi synthetic cross-sections were employed. The first type involves 

the repeating of a field-surveyed cross-section at a different location along the 

stream. For this case, the invert of the repeated section is adjusted to correspond 

to the straight line slope of the two cross-sections that it is placed between. 

The second type of synthetic cross-section involves the use of the JOHNSON & 

ANDERSON, INC., AVSEC computer program. The AVSEC program develops 

an average cross-sect10n by averaging the elevations and stationing of the overbanks 

and channel of two field-surveyed cross-sections • 

Special Conditions 

Big Beaver 

It was necessary to add cross-sections at several locations along the stream. 

In all cases, the inverts of the additional cross-sections were adjusted to correspond 

to the straight line slope of the f1eld measured sections that they fell between. 

Section 5622 was added between Bridge Section A and Valley Section Band is 

identical to Valley Section B. This Section was added to model the ponding effect 

of the water in this area more accurately. 

Section 6907 was added between Bridge Section D and Valley Section E, and is 

identical to Valley Section E. This Section was added to better define the floodway 

constriction of the Bridge Section D • 



• 

• 

• 

Section 10151 was added between Bridge Sections Hand I ( I rth and southbound 

Mound Roads). This Section uses the ground points of Bridg Section H and is 

used to examine contract10n and expansion losses between t e bridge when low 

flow or pressure flow exists. Because there is weir flow ov r both bridges during 

the 500 year discharge, Sect10n 10151 is unencroached fort at profile. 

Sections 20097, 20301/, 20333, 20353, 20373, 20383 and 2038 were added between 

Valley Section R and Bridge Section S. These Sections are i entical to Valley 

Section R and were added to assist in developing the floodw y and constriction 

of the water in this vicinity. Sections 20333, 20353, 20373, 0383 and 20388 

fell within the channel and therefore the encroachments we e extended to the 

top of banks. 

Section 201/ 18 was added between Bridge Sections S and T ald is identical to 

Valley Section R. This Section is located at the point of ma imum backwater 

and has been left unencroached to allow for the ponding eff ct of the water . 

At Sect10ns 17800 and 21100 interpolated flow values were 9ntered to more 

adequate! y model gradually varying flow. The interpolated ~al ues used were 

determined from known flow values and were incorporated t<l> avoid a drastic 

change in the profile. 

The Shanahan Drain has been analyzed as the main channel a ove its confluence 

with the Big Beaver. Its SECNOS are numbered in continuat on of the Big Beaver. 

The Big Beaver above the confluence with the Shanahan Drain has been analyzed 

as a seperate tributary with the SECNOS being renumbered. Section 21/800 on 

the backwater curve including the Shanahan Drain is the sam!" as Section O on 

the backwater curve above the confluence area • 
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Shanahan Drain 

The synthetic cross-section at 27685 incorporates the AVSEC program. This Section 

was developed from the known topography of Valley Sections D and E and is located 

at a point halfway between them. 

Spencer Drain 

Sections O and 71/3 are identical to Valley Section A and were added to assist 

in defining the floodway and more adequately model gradually varying flow. 

Sensitivity of the Roughness Coefficients 

Backwater runs were made for the JOO year flood varymg only the roughness co

efficients. A decrease in the roughness coefficients by 20% resulted in a maximum 

decrease in the water surface of .I/ ft. with the difference at the final cross-section 

being .I ft. An rncrease m the roughness coefficients of 20% resulted in a maximum 

increase in the water surface of .3 ft with the difference at the final cross-section 

being .I ft . 
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- ---· - ---------- ·---------. 
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AT .613.90 ... . a.no 100.00 ____ 613,50 _ a.no _ .. eoo,oo __ 613.20 0,00 900.00 

608, 70 . -i:010,00 -- -613.5fl BT o.oo 1000.no 613.50 6nB.7o 1uos.oo 613.5 • 
BT 1015.0o 613.60 606.70 1020.00 613.60 608.70 1025.00 613,60 608.70 

• !:l T -· ___ 613 • 6 O ____ 6 0 ll • 7 0 __ J,_l QO_. 0 0 ___ _§_1 ~_._70 ___ D. 0_0 ____ 1200 ,.D 0 ... 613.90 ______ c.oo __ 1400.00 
BT 0,00 

_G[{ ___ f:J..':..,_5_0 ___ .0,_0J) 61_5_,6_0 l_0_0_.()_0 ___ 61_'1_,3_0 200._oo ___ 61_3,40 ____ :lOO,OO 612,.~c 
GR 609,BO soo.oo 607,30 600,00 605,90 100.00 605,50 euo.oo 605,10 
GR 606,70 977,00 603,0G 990.00 603.20 .J_..O.fH'.r';000,;1.';l ~~71000.00 603.20 

.. __ GR ___ 6_0_2 ,.5.0 __ l .. OP.~ .JJ_O ___ f,_Q::!_.20 __ 101 o_. o_o 602 .2.0 ___ J.l) 1_5 •. o O __ 6_02, l_Q __ 102!). 0 O __ 6_0_1_, 90 
GR 602,20 io29,50 ~Gt;,>,71029,50 607,00 1029.,5-0,v 610.00 1100.00 612,10 
GR e12,40 J300.00 614.50 1360.00 614,50 1400.00 

- ** ... ************* .. **LIST.If G OF __ TOP __ AlfO BOTTnM SECTIONS. OF ORIF_IrF*******************,--· 
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YC07 
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608,70 
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61~.50 
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---------------- -••------- -~ 
__ '::~H7 

__ 1000.oo __ b_03,20_1000,ou ___ 6l3,so __ 100_0.oo_ 6f13,20 1005,00 ___ 602,:io 1010.00 __ 602,20 
1015.00 602.20 1020,00' 602,10 1025.00 Gfll,90 1029,50 602.20 1029,50 613,6C 
1029,50 607,GO 

--'dO -.Ju;;:: 1 o 

__ .. .OC**** .**.!..!-~_•*.!:_L rs.:r 1 r;G_QF _Cf, O_RPJ fiA_l.E.S __ 9F __ OR If.I Cl:..**:+.!.*·,!.!_** ... *~ .... •. r.*•h .!* .. * -- . --···---·-----

___ 1000, 00 _606. 7 0....1..0 9.5. 00 _ G•.e-.• 10 _l O 10. O 0 ___ 608•7_0_1015., 00 __ 6 08, 70 1020. 00 __ J,_01), 70 
1025,00 608.70 1029,50 60A.70 1029,50 b13,h0 1029,50 602.20 1025,CO 601,90 
1020.on 602.10 1015.oo 60?,20 1010,on 6n2,2u 1oos.oo ~02.sa 1oon,ou 603.2U 

. _100_0,oo _f,13,so __ 1000,oo _6oa,10 ........ __ . 

' + ----·· - ·---- ---- ----- - --- --- -- • __ , -- .., __ --

OPIFICE AREr, 189,6 ~ETTED PERIMETER 90,4 29.1/R*•l,333 10,8712 
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JOB NAME: sf~r/1,.,·a /leierA-1-s Fl S JOB NO. IS67o I ID I 1 l2z..<1 
WATERCOURSE: 8i/ BPer,vl'r .1 C r,,t>k CULVERT LOCATION:,¼,.f.,,'6au-io/ /f/01.Md ?uool ,?/'1d 

CULVERT DESCRIPflON: !J<JY c(/11/Prf w,·-11 BY !?F1-1 I DATE n../F/'16 I 
w, ~ c, t./c: I ls PI'! ,.✓ /?Jcu::I w"' / / r /lltV,; 1.1/5 ELlC EL. 619.! 

/ 612.2. / ~•ctrM 

WEIR DESCRIPTION: Pc,!lf'd roadw~,., /.);+/ 
tacJ-1 /2r,~(}I-/J I EL6a2.9 

SI Fi ~OZ.. '1 

~-
t:: 

A= 32-i,/ D = "l. ~ So= C),OOoo 

WP= II r. 5 Ke= O,r L= 5/ 

~!)3= 7. 'l"/76 n = , o '2.o =r-'B Sta. /O/ -t 22--- I Sta./oo -r 11 

CALCULATIONS AND COMMENTS: 
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- /IJ a11111/ Y -1 - 'I -coFQ..-
_ { 3c, 'K. .ofz. -r g,;.,; X .o 1 f.,_) 2. II$ Si./l",'Je. f/= /,, 0 .;;,, 1~:f1e. / r"'A 

~- /1?.5 iJl'..., )-/ /. <) 
-

L : S-7 :. . OI 7 5 .::'.. , /") 
11= , 0207'8' 

f I,,,,,,. ,,,-/ore llf<2. 

-XKof(- fl-=- /.o 
( 2.:i.,"l..(_ 

XKo72.-:: I+ ke. -+ CoFQ = 3,os e. ~I, -

)(k'oR.-:. / + o.5 +(-;.'-'1t"t-ti)(,02u1S)z.5"! 

X k" o ic. -:.. /.6i33 



-:.1,0 -------~ -- - -
Xl 2 ,1 fl r; o • o G <~ 5 6 • LIU .1JI) ::"i7.liU 57.un 1. oco 

rn 2:.,no d •III., bl5.7P o.no l U d , (J 11 b1'1,10 0. 0 0 2or:.oo 

3T 31n.oo f'..l 1•.4fl 0. ,J 11 4'1(1.0U 616,(-if~ a.nu 'oOIJ 0 UO 617.f\Q 

dT +~l""."10 11, {} L) 7 fl O • I) Q bl5.2f) o.un 7q7,'Ju 61~.':in r.oo 
5T n.uo [·UC. OU F,]9.JL' ol?.20 b U ;J, 0 8 hlCl 0 lO 612.,0 BlE.OC 
nr t27.on tl"i.lfl h12,;!U a:,r.oo 619.lC 512.,'L p,3,1, 5(1 61°,10 
r3 T f'.l~·.::1r1 ( I 1 ;) 0 90 0. Q 0 615,'+U 0 , (I 0 1 ri n n • o a 51'.:i.lC r1 • o o 
iJT r,nn 1?08,fJO F,1 '>. 10 o • no 1..:00. nr f;t5.2G ll. 0 0 1411[ • 00 

tl T l';or,. oo bl~.r=.a o.ov 1 o tl r, • o t1 ~16,'11• n.oo 

GR f'.::ilu,oo -1.00 f', 1 5 • 1 ll 1nu.oo Cl), 1T n 200.ou F,t<+.40 31r•.co 

Gk t .. 11.en ~G0,00 s,s.~)o 600.ro 612.'-'0 700.!10 E-11. 20 11r.co 
GR ~ oil. :z. (- 0 IJ • C 0 r,o3.30 ,;oo.co 603.:'Q 1'09.00 (,03.00 lllf-, 00 

G1, f-.,0~. 20 830.00 ;,~1:,,2-,L E>:.fc. no f-Ob.00 1J3F .~ I 60g.:,Q 84h.OO 

GR ( l~'S. Yn SOG.f,iJ ,; 1 3 • If 0 1000.00 i., 14. l C 11on.ntl ft5.GO 121.if .oo 

GR (~-.lf.cO l • OU.8Q ,;1(, 0 bC 1~00.00 blS.Dc 160Q.00 
* * '4- '+ 1 -t- * )f:: * _. .t ..t-. :.t -+:- * :+- * -f' L 1 C.: Tl l 'G OF TOP J\f'JD BGTTnM Sd.TlllfS ()F n11IFicE~****************** 

IJ u (I • U rl b 1? • 2 U fl O ':i • 0 0 6 1 :>. ;, n f 1 fl. 0 n h 1 2 • 2 0 i< 2 7 • 0 0 1, 12 • 2 fl ti-3 /',. 0 0 f 1 2. "(1 

~uo.on cOR.90 eo0.oo 619.10 ~00,QO 
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Anderson, Ii.. 
Consulting Engineers 

· p,O Box U 66 2300 01x1e Highway Pontiac, Mrch1gan 48056 

Job Name: S"T f' r:. L \ N ('.,.- ·- r.: !... , ,_,.... = _,.., 

• uvnon.111 rr c:To11rT1toll.1 f'l.ll.Tll 
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• • • 
JOB NAME: ~-/0 ,,/11' J f/e19/r"s , ;C'/ 5 JOB NO. / 56 70 / /0 / I 1~--.::,.....;-:;, 

I ✓ C WATERCOURSE: 3 4 8,:;,culf"r ;,,,rf CULVERT LOCATION :Soui•;6w,,cl 10///1:( J/;,./ Or•/f""' 
, & ~ _j // BY !(Fr/ !DATE ;z-g_ rb \ CULVERT DE SC R l'P TIO N: ox !'u 1,.Jr 1 (J'-:-11 

/7,o 
I I , ; or liJ /r/0 I,/ t' //, 

,;r/;1x 11/S f_;.i.C EL. t/9.t /1 Vc,,:,,, ,tl . .-; / ,'<; ;;13,0 f,/11".I ,ft, I /2.:J 
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WEIR DESCRIPTION: A, Ve'd t'OCI t/.,Jt' i: .J_/ L ~ ',Jr,./'\ 

Sl £-! I J / 
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A = 32 3 -2- D: /0 So= 0,0rJOO 
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J.. 1U.'.,,,U£.eUU ,: l.:l csuu.uu ti.:,o,20 5, • 0 0 57.00 57,00 1.000 --•- • - •--
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----------------------------------------------------------------- -·--·-
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T · -·- --o.-o eoo-.-00--6·19.90-- 61"3,•0--- so9.-0or---€i19·. 90---6·1·3-. oo-- 818. 00--619.90~,-- 613. o,,__ __ _ 
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r -.o 0-1::>oo-.o or----61 4,20,----,0 .o 0--13 o o.-o o 614,601----0-. o 0-.-1'+oo.00---r,16-. 8,._ ___ o. o 01---
r 1~00,00 616,60 0,00 1600.00 616,60 0,00 

{--- i:-1 s-. 1,r - o. 00--..,F,1·5,10 1-00-.0 0--6-1-5, <+o-----c20 0-.-00--- 614-. <+o--31 o-. oo--616, 6or---4D o-. oo---
~ 617.ao 50o.oo F.15.50 600.00 r,12.90 100.00 611.20 110,00 608,90 8 00.00 

613.oo eoo.oo F,03.10 000.00 603,oo 009,00 603,60 818,oo 605,50 021,00 
< --- 6 o5, 20---a36.20-- r..1 3,o o-- 83&-0·20 r,00,90-- a 36.20--61-1-. o o-- 859, oo--- 612-. '+ o--865. o ,,__ __ _ 

613,90 900,00 F.13.00 1000.00 613,70 1100,00 614,20 1200,00 61'+,60 1300.00 
~16.eo 1400.00 616.60 1500.00 616.60 1600.00 

'****,,- ******r.tc****l:"l STt NG-·OF---Tiip---j\ND-1.ltrT·T·OM-SE-eT-J ONS-OF-oR I F·I CE******************•--------------

1 00·. on 613. 00--009,uo---G, :,;-;. ou--A1·0,ou--613,o-ci-021.-ou-- r,13,·o o-836,20-G-1:3. on-----------------

-- --·- -------------------------------------------------------

'Oo.oo 608.90 aoo.oo 613,00 800,00 603.10 809.00 F,03,oo 818.00 603,60 
,21 .-o o - - 6 05-;5-o -a::16-;-2 0-60,~ 20 ·· a 36; 20--;;1 3, o o-- 03r,-,-20--r,00-. 9n--------
'************ LISTING OF COORDINATES OF ORIFICE********************* 

------
00.00 613,00 809,00 61?1.00 818.00 613.00 

>36.20 613,00 836.20 605,20 827.00 605.50 
e21.oo 613.oo 836,20 613.oo 
818.00 603.60 809,00 603.00 

· o o-; 00-60 3-; 1 o--ii-o 0-.-00--61:<·~0-0-a o o-;o 0-61 3; o 0------------------------------------

IRJFJCE AREA 323,2 WETTED PERIMETER 90,3 29,1/R**l,333 5,3278 
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consu1t1ng Engineers 

.'o. so.x l) 66 2300 D1:,,;1e Highway Pontiac, M1ch1gan 48056 
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HYDRAU-C STRUCTURAL DATA 

By: 
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Code No. \o- ?ZS 

,..?"?,; 
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/i' Job Name: SI t:. _RU 
1
'(,:,. 

Date: I I _ 1 I _ ..., ' . Feature: --c- ,a- Water Course: ." . ,;. ,, :' ~ ;';~:-... ~ .... 
Remarks: 

~oLTC f'-'- '; ' L' l - • :--,... I , 
~ ,._ -.U,.;::. /_ \ l 1 ( ~) r, .. , 

l✓ idth of Piers: - Pier Shape: 
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JOB NAME: S-/4,r) ,• / t;. . I , 

P.1:)J./,: Fl5 ·JOB NO. I 56 70 I / 0 I / !2.2.?.-., 

WATERCOURSE: ,1,v 8, v (:..1 
lc:/ P"'1/fr rP('/< CULVERT LOCATION: /-oo76ndc,e -hr fc/ov / 

CULVERT DESCRIPTION: g,11:/4 P. di/fr BY fF;-/ jDATE il·i- 7t:, I 
, J,:,/•,1r I EL. 

/ ~ WEIR DESCRIPTION: ( "" crt fp /J4/,~ ... 
;:.,..r ,;,•1,~~•/.,• -I 

,. r I ./ EL. 'I.' l- ,,,,, . ✓->·. ' ' / -r; ,-f' ·,/ ,. 
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A = D= So= 
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WP= Ke= L = 
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\.,,ML-VV ""lf w L/ V'Vl"'IIIYILIV IV. 
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~ohnson & Anderson. 11" 
Consulting Engineers 

HYDRA.C STRUCTURAL DATA 

P O Box 1166 2300 Dn(1e Highway Pontiac, M1ch1gan 48056 

Job Name: 
STER\.\t.\(T UE: \C-,1-\,s F, I,S, 

By; 

,, 7, .:,-

Code No. 1 0 - :•.' - / 

-1-, f: 1--p,, ·/ T 

Date: 
\\-\Z-7(., !Feature: i::- B r· r Water Course:\:_.,~- Br~vEi2- CR1:cK, coT D..\D..,..,~ 7~V Sc \-looL 

Remarks: 
Bor-.01"': 

I 
\},ic.t:"' 1.J'/•1 1 r:--:•,.. 

. . 
- i ' -

Width of Piers: - Pier Shape: No, of Piers: - Area: -
Water Elevation: '_...,.....,:'")•;-

' _) 

Length: ?7-~ Width of Deck: e,~ Skew: -
FIELD SKETCH 

Profile View N Plan View, 
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• • • 
JOB NAME: 'S-/.Pr/1,iq )k,q)r.s ' ,C/5 

WATERCOURSE: 81~ 8~civ~/ Crr->PI:: 
CULVERT DESCRl~TION: /JcJ X culu~r-1 w~// 

!,lfl1r!i£.IQ !Is q /1 d A',:, a c/ wi::, / / S 
J 

WEIR DESCRIPTION: fii11td ,oacltt1c;u 1,1,·1,< 
19-5 /;of dr(!,:; c:1,.J). f 

A= z_,.92,,0 D = ?,6 

WP = C/iJ, '? Ke = tJ,S 

29.1 = (. ?S =t-s 
R4/3 

n= ,oz_z?Z. 
. 

CALCULAl 

- ~ 'j -
!7-=- ✓(.39.2 .X ,03

2'7:,:/,t X. 015) 

11 ;.. , 0 z.2:/-Z.. 

- Xl<oR -
. , . . t.'1• J 'Z. / 

JOB NO. I 50 70 j /0 j / I 231 

CULVERT LOCATION: /?y"'/7 Jbac/ g 11 c/7 e 

BY />Ff-/ I DATE / z. -f - =?G l 
;tlf1X v/r EZLC-

6t9~? 

·EL. 61;?.../ 

Sta. I 'i?J + ZS I 

1/;_ 
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-• / 1, I t.L <::>, 1,;..-1 

So= 0-0Doo 
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[ Sta. /'ifO i 1 S 

- CoFa. -
/(s-st/111e fl= I. D f'; r 

,;,~ frd I rl/n tie,.,, 
;-/ I 
Z"" '/9-"5 :: , ozo-i .::- , 15 

llrr~ft,e vfe X Kof2 :::; I+ Ke 

'fJ<oR ~ I + O,S 

t - Ru,,, r, ...... 

+ (&-".7-'515)(,02:L:fz.)"yq,5 fl-: /, 0 

Cof=Q, : j,D) . . 
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,-.1. J.0.J.C.-•UU .:,u bUU.UU b..:»::, • c,U :,u.uu 'lu.uu .::,u.uu .1..uuu ----l•--------------4•--------•--
8T 20,00' o,oo (,;>5,70 o,oo 100,00 E,;>E,,10 0,00 200,00 E,25,90 0,00 

AT 380,00 l'.24,50 0,00 480,00 E,25,20 0,00 530,00 E,25,20 0,00 580,00 
BT r,23,50 0,00 600,00 622,80 E,19,70 600,00 625,00 619,70 639,20 624,90 
cir-- 61~-;60--s39"-;20--.,;,2-; 1rr- 61-9-;6-o--E-52-;00--622, 40 o,-o o--6sc, oo-- 622;,40 o-; oo-- -
9T 780,00 624,50 0,00 860,00 623,40 0,00 980,00 623,30 0,00 1080,00 
RT 626,00 0,00 11A0,00 625,70 0,00 1230,00 625,90 0,00 1380,00 625,00 

. - Bi u.0-"0--------------------------------------------,-------------

"• - ---------------------------------------------------------------------------------

GR 625,70 o.oo,___(,::>5,oo 100.00 624,50 200,00 624,30 250,00 624,30 280,00 
Gr. ----624, so 3Ao-;-o o i;;,s--;-20 -480--;-o o -625.20 530, oo---6-23-;5o--5so. oo--Gl6.--so-- 599, oo---
GR 616,00 600,00 619,70 600,00 613,30 600,00 612,90 605,00 6i3,00 612,00 
GR 612,60 618,00 f',12,50 626,00 612,10 632,00 612,60 637,00 614,10 639,20 
GR--619.6o 63<,-;-2 6-;,2-;•rn--65-z-.-00--6-22-,-4 B-Ao,00--624, 50--180-. oo--623, 40--oao, o-o--
GR ~23.30 980.00 h?6.00 1080.00 625.?C llA0.00 625.90 1230.00 625.oo 1380.00 
••••••••••********•LISTING OF TGP AND 80TTOM SECTIONS OF ORIFICE**************•**** 

600,00 619,70 600,00 619,70 639,20 619,60 639,20 619,60 

600,00 616,00 
618,00 612,60 

600,00 
626,00 

619,70 
612.50 

-·- 639,20-f.19-;6~-----

600,00 
632,00 

613,30 
6]2,10 

605,00 
637,00 

612,90 
612,60 

612,00 
639,20 

************** LfSTING OF COORDINATES OF OPIFICE***•***************** 

613,00 
614,10 

600.00 619,70 600,00 61q,70 639,20 619,60 639,20 619,60 639,20 614,10 
637.00 612,60 632,00 612,10 621',,QO 612,50 618,00 r,12,60 612,00 613,00 

---- 6 os-;-o 0-£,-1 2-;-9 o--Gil-o,1ro- 6Tr.-3-o--6-o o.o 0-..-19-;-70--6 o c. o o-F. 1 '3; 7 ,,------------------- ------ ·-

ORIFICE AREA 272,0 WFTTED pERIMETER 90,8 29.1/R•*l,333 6,7575 
--------------------------------------------------------
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ohnson & Anderson, 11" 
Consulting Engineers 

HYDRAULIC STRUCTURAL DATA • • P O Box 1166 2300 D1x1e Highway Pontiac. M1ch1gan 48056 Code No. 16- Z3\ 

Job Name: S,r-: 1: LI t.1 r, '-\E-_1.(_~1-',"'[_S l=:J:.:.; By: -rt:. 'P~c,vr 

Date: 
1\-\'2,.-7C. I Feature: 'Ry r.,_r,,1 'Q.J, ~,'·l\:>Gt ~,--., ~ Water Course:B,c, ~E~VE.¥; CP-fa:_K. 

Remarks: 'l;<=-t+c,,-,-.,. · 

l~idth of Piers: 

Water Elevation: / --,. ,. 
__.:; l-' ...,.-

~ W.,t-.,1~•~ c \..i 1 IA Per· >..r1-•f· 

Pier Shape: 

Length: --:;, (' .-- .-
._) '' c...-

••7e1lr= ,-

No. of Piers: Area: 

Width of Deck: 47,S Skew: 
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• 
JOB NAME: 'S-l+>r 1, ,,,; ;/f 11_}-:-'s FI 5 
WATERCOURSE: J81q /JPc-.!IP;. C/P('k 

CULVERT DESCRIPl'ION: Bc,y ,uliJPr-1-

,-1). I r'o, ,,. r~"' f 1,1., I Is 

WEIR DESCRIPTION: ~/-',../ ,r.?,,,J.,_1..,, 
, I 

?!_'IA 

/7,5 £,-I I , , 
IJ{F:1 ,e..f-1/ 

A= ___ _ D= ___ _ 

• • 
JOB NO. ) 5610 I 10 I 1 25;:; .... 

CULVERT LOCATION: !1-1~,Je_ !),1ve._ ore/_,_., 
BY ff!-1 DATE 12.-f-rb 

EL.-----

EL--=~--_-_-_-_-_-_-_-_-_-_~-:::,___= EL. __ 
So= ----
L = ----WP=z3_9'f 

29.1 
R4/3=-----

_/oz..3 Sta. Sta. 

CALCULATIONS AND COMMENTS: 
1/ I 

- /t/.,y1/'lr•j 5 /1 -

I ./ , ) Yi. 
(· 03-x lo -1- • 015' )( 13,q 

ii ;c z.~.'1 

1/-:.. , CJZZ-53 -:X:..- .oz.3 

,.. see. "' • 4 ~ c r ~d s ) "r 1 s 

Hee- Z 

dfr +i,,, 

( f.JI\ 

of 

;,, ol,°c c, +,, s 
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BT 17e,oo F,22.50 o,. QC 20n. no 6~?...r1n n,. OfJ 2:.10.oii 62?,bO 0 , 0 0 2 19P.'5r 
GT ?-2Ll.rlO 'J • ~ D ~?9P.,.:Jn 6?7.10 o.nn :,on.,no 627,10_ 622.40_ ~15,'Jr E,:?1.oc -'lT "3_?2.3Q, .~lj.~O h?~,.9l! b?2,3Ll 340,rr (-,?.q 11 1 lJ 0, 0 0 35~.co r,24,70 0.08 
f< T uun.ro n2:.,.Fio n ,. o 1; :,;>'5.nu h23.4n o •- on 600.00 l'.2°,30 o.oo 

GH F2:.7~ O. ~ 0 6?4.,70 11<:>.no 62'+.7r l 3 fl., l) 0 h??.:JO l7P,OO 619,50 200.0fl 
GK i:.19.:?(l ?SrJ.ro •il9 .. :Jl1 2 9,9 • t} 0 61-j. "10 -~On.,nJ F2'+.Ufl :oiur. no 615,60 3114,0fl 
Gli Ecl::,60 304 • 00 6J 5~, QS 3r'+,ilU til5J,r' 3C4.,0C C,J5.6G 3G 1+,00 615,50 3114,0C 
Gr{ 614.91) su7,ro 614,, bC, 311,no blS.~C 313,,~o 617,ln 3E. 50 A22.30 315.~n 
GR f-lf:. 70 31:5.:0 61£).,6() 3<+G.oo t>l'~ 0 f\n 355,,oa ~19.lfl 4Ur.no 620.on 4-c~n.oo 
GK E,2fl ,40 ':'2'S.no 6?9., ~o bJ0,00 
**"'**ii**~*~ -..-....-*-.i-:t •l TSTI: G OF reP I\ tJIJ UOTT''M SLL. l IOf!3 OF OHlFlCE••••••••••••••••*** 

3oe.on 6:??.4n 315.5·, t;?;,.~;n 31s.·i;:;.o CJ?2,,3u 

:50n.on t1g.oo 3 a tJ • tin b?lL.l;i[) 304,0il 615,,GI) 3r4,oo 61 ~I • b ,) 304.00 E,15,br 
3J4,0(1 bl5.',G 3C4,-1Q G1~.~.o 30".CC G1s.,;o 3c,1.oo [,]4.90 311.0C 614.tcr 
313.50 bl5.50 31 ~.::0 ;i17.1'l 31!:i.'~II b~~.3(! 31~,.~n ;;1a,.10 

.. ** .... ~ t:'*:t:' ... ::t."t-:+".l,4' LIST i 1 .G or- cnr,rillll'A rFs OF QPIFIC~***~•*****~**~****Yi* 

j(IIJ,OG f:'2/.~0 J1:::.s-; f,2;.30 315.!;;o o?2,30 3]:,.50 li22.3,1 315.50 617,lP 
,31 3 • :i ,, bl'i.50 .511.Q,J 6Ju ,hO ,3\J7, 1110 614.'J0 304.0( 615.oO 304.0U 61:i,br 
3 lJ 'f • 0 0 Cl').60 3G4.0i1 6 t ~ •. ~ .. 0 3U4.l'JQ b" 5. 60 3 n ,1 ·• o li 61 5 •"I) 300.00 6~4.or 
30u.UG 622,40 

01\ H I Cf: AI\E.~ 92.;> wfl T[D r[1;Ir,,E Tl:.H 4j,i 29,1/F••l.333 10,1'421 



- l~Johnson & Anderson, h" 
~ Consulting Engineers 

P O Box 1166 2300 D1x1e Highway Pontiac, Michigan 48056 

Job Name: ,..,...,,, 
1J~ ...... :-;~;S- --- r ~--- ,_ ·-

HYDR-IC STRUCTURAL DATA 

By: 

8f:! • C 

I I I ;;c .... 
Code No . 

-r .£. /-✓• .,_,..~ 

• 
/Q-234A. 

Date: // //" _,, 1 Feature: p_· ,.J ,i)/ I;, - , 0 - '. ' t ', .... ,,,.. I -1, - Water Course:~ / 
,.,..= .'....-Cd·1r- -..... -(:"( 

Remarks: :-- J . . - - _., ' , ' I~ .. ' ' • I !· I I --: 

l✓ idth of Piers: Pier Shape: -- No. of Piers: -- Area: --
,later Elevation: ' :- Length: ·r , Width of Deck: r' ?. ,;. Skew: 

I ~- • ) -

FIELD SKETCH 

Profile View Plan View 
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• • 
JOB NAME: I, i -Sf<'r/,·,; /-,rhJl'''s, F/'::J 
W T E R O . fl, ./ /) / ;.-, 1 A C URSE. 1cj b,:-'c,1/,:,r c,,;~<''i:' 

CULVERT DESCRIPTION: 8ax cu/11,""r-l .1/ // 

/ _, J ./,1 _, //2-

WEIR DESCRIPTION: /¾vt"d ro,:;./.•,,;c; 'J ,1 1 .-1; 
tool I !, I/ I 

3? !;>r-:.s,; 7/\ 

A= /Of.3 D= 5,iJ 

WP= 5 :;._ 6° Ke= 0,5 
29.1 = ;2.t,,50 
R4/3 n = ,OZ'if 

CALCULATIONS AND COMMENTS: 

v/4 / 
- ; "7/11/ '; 5 // - ' 

/z3."i r. oJ' -t 5,j_:; X', OJ 'S 
? ) '/-z._ 

1ro2 --= ( ' i.,. ' ,.:.. '\-e_ T 

-,.:::; . I -· . ----"-,:. ~ .-,. n 2.L 

V i(J :_-:. ,. I '0.:::, ..!. . 
t - , -

, ) l. -
1 'Z,b>-So)' , 0~6 :;t 

XKoC:2_-:. /. i-=tGLl 

• 
JOB No. I 5"610 I 10 I 1 lz3.; 

CULVERT LOCATION: /5 /fj/e' JJoc:>cl o"'r1:/9e,_ 

BY ;fF;-/ !DATE iz-7-1<,, I 
/J/,Aif :J/5 :;LLC EL. b22- 7 

/ ~ EL. G13· 7 
,,:; , ~ ::t EL:;il), I 

So= r] r()Qt' .... t") --
L= 33' 

Sta. ?,De':, t /'1 I I Sta. 205 -t '6 1 

- Corq-
ior fl s s ,j,; ,e. /-1:: /.O 

l,~ I ~ I~. I (VI\ +Jt" 
H I - - -
L- 3'6 

11 . l , T,-.? r PT J rt 

-- _ oz_J"'3l 

I l ,- I') 
V;, '-

!-/-:. 1- O 

CorQ cc 3,03 

.:.. ✓ i5 



Xl 20619.on 27 l'>00.00 623.50 38.oo '18.oo 38,00 1.000 ·•-- ------ - . --·- - -
---·- •------· -- -- .. - - --- - - - -

"T 15.00 ... 460,00. F,?3.00. o.oo _ 500.00 6;>2.dO 0,u0 60G.00 

----------- --- - ---- --- - - -- -- - - -- - - -- -·- - ---

'lT F-05.oo h.?? Gn c.1Q "n '" n nn i::..::>? Gn ,:.1q_r;n c..1 c; nn t:.?~ nn .... IC..,_ • - ..., ,, ... ,._,v ,._,.,_ V. V V 
--•-- •., V 

........ _, • -.I.., ._..I,...,. V V ,_,_.._,,..,.., 
>JT 623.oo. 619,'IO r,;:,:a;.5o 623.00 bl9 0 40. _ 1 o o • o o ___ 622.90 o.oo 
':\ T o.oo 806,00 F,;>3,50 o.oo €34,oo 628.80 o.oo 900.00 
lT 1000.00 629,40 0,00 1300.00 628,:?o o.oo 

- - - - . - . - - - - ---------

--- - . - ·- . . - - . -- - -- -,R 62",7n 0, 0 0 .;;>6,10 250,00 625,lQ 3'15,00 62'!,70 377,00 
:; I'< 62~.60 420,00 F,;>3. 00 l\60,00 622.10 11110.00 619.60 50G.OO 
,H i'-l'!.50 l'_OrJ,00. 6J4.6.0 _600,00 614.90 605.00 --· _ 614.80 ___ E,lG.00 
SR 614,90 620.00 613.70 623.50 619.40 6?.3,50 618.&0 623.50 
r; rt 61 9 • Ll 0 700,00 F,]9.80 790.00 623.50 806.00 628,80 83LJ,OO 
SK 1',29.40 1000,00 628.20 1300.00 - -- - --- - - ... 
~**~*•************~LISTt~G OF TOP r,Nu f30TTf'IM SECTIOr,,s OF ORIFICE******************* 

. - - ----- -- --- ------ - ---- --- - -- - - ---- - --- -- -------
&Do.on 
623.50 

619.50 605.00 619.50 610.00 619,50 615.00 619.40 620,00 
&1c,.4o 

600,00 619,00 600.00 619,50 600,QO 
615,00 615,30 620,0D 6J4,90 623,50 

**********••** LISTING OF rOORDINI\TES OF 

ouo.oo 619;~0 605,00 519;.c-10. 610.00 
b23,50 blQ,40 623,50 610.L¾Q 623.50 
610,00 611.!,80 605,00 61u,90 600,00 

614.60 
6]3.70 

605.uo 
6?.3. :in 

i::.1 <i, 90 
i::.19.40 

610.00 
623.50 

ORIFIC[********~~*********** 

619~5('1 bl$; 00 f;19.40 s20.oo 
613,70 620,UO 61'1.90 615.00 
614,60 600.00 E,19,50 600,00 

. - ---· 

619,40 

611.!,80 
618,60 

619.4fl 
El5,30 
61'3.50 

<.JHIF !CE I\R(A 108.3 ~FTTEO PERIMETER 57,8 29,l/R**l,333 12,6350 

- - -- • --
F,22.90. 619.50_ 

~1q un '-.?n nn ...,_.,. TV 
"-'~U • VV 

800.00 623.60 
628,90; n,oo 

625,oo 400.00 
619.oo 600.00 
615.30. _ 61ci, 00 
619,90 650.00 
628,90 900,00 



'~1ohnson & Anderson, /1._ 
~ Consulting Engineers 

HYDRA'aC STRUCTURAL DATA • 

P O Box 1166 2300 01x1e Highway Pontiac. M1ch1gan 48056 - --, ,1 
Code No. \ 0 - .: ~-

Job Name: "Sicl<.\....\ \'-l.Ci: \.\,, t I("' ~fl" 5: i=, .I .s. By: \.~. '??..'-'.YI 
Date: 

\ \_:_\ 1 -_1. (,.. I Feature: \ r.:.J Iv\ "- f" (' cf ~tDC1[ Water Course: p,1 ~ B £_ /l."[ E". p C"li.1:1:: i:-... 

Remarks: I ;::,:,,d-\·c-..v.,,.. ! f,•\~•,. t°' __ ;:- 11' I~ [)..J 'd-L rr u .. ,_1,1,e_rl_ ('> E: !'., I?. Is ~ L c, c. -

Width of Piers: 

Water Elevation: 

Pier Shape: 

(.J::;·,5,L Length: 

Profile v· 1ew 

- 1 

,/ ~ 
;-~ :i 
/ 
I 

- =. 
__ :_1 . 

. -
_, 
~ 

L---= 

, . 

V 

:- ,;"' 

No. of Piers: Area: 

Width of Deck: Skew: 

FIELD SKETCH 

Plan View 
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• • •• 
JOB NAME: S-ler ft;,,. ,t-/,,1;,,,4/:s ,,C/5 JOB NO. 15670 I 10 I I I 2<1z. 

WATERCOURSE: .; i "' J LOCATION: /6 ~-k Ro~c1 3r,~, e 5,; ano Aar1 {)l"O;/J CULVERT 

CULVERT DESCRIPTION: 80 Y ,'✓ ,111,,rf w/f/ BY /Fl/ !DATE 1z-1G-9t I / 

J,,t7a'wa / Is Aar12 lie I -/4 .;; ,,., k.,,): "1f',,, :f- - s ./ I' tJ /flt1x u/, ct.le EL. G~I- I 
&Zif./ 

I :('"'"" /,;c(or • ,(' /I , 'ii'5 7 
WEIR DESCRIPTION: ~,,~/ rt?at:lt-'d:' , ,_,-/-;; 

// EL. 6Z,,0 
?Ii' -loo./ bo•cd'I/. 

11. +J-' 
ELGZ5.0 

A :57- f D = r/,! So= 0.0000 ,c\ ,\ 
WP = +'1/'.5 Ke= CJ,5 L= 28 

29·1 = 21),5"(,53 
R4l3 

n = . 1)22JZ Sta. /'! f <1✓ l ls1a. !!?1- J(:, 

CALCULATIONS AND COMMENTS: 

17/. , I - C),11117 s 11 - - CoFQ-. 1/ 
_ (, o3z X l'8 -f .015-,_ x -zr,,.5) ._ 1/ssume 1/-::/,0 fer ·,,,;/,,;I 

11 - '-/'-/, 5 
f/ec- Z rtn1 ),{q,, 

1 :. _ az.z.32- J! _ _j - ,o'ss? ,:;... , t'f ..____ t, - Zi -

+Ii Pr/J -tor,> use_ 
- x1<ot -

H-=-1,0 ··2cr-.1 1 1.L 
XKof!_ ~ I + Ke. i _ ei4. n ~oPa~_) 2. 

'fKo,Z -= ) + O.S + zo SbS;; f,oz.z.32,)z?? 

X'(of!... ~ l.1ib8 



J. 194~.oo 26 600.00 621 0 80 28.00 28.00 28.00 o.857 

·411----------1,l------------'•-1\: . I ( 
633.20 o.oo j / ,r 

-
lT 
lT 
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'T 
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. I 

R 
R 
R 

,R 
'R 
R 

?~ nn 
L.,._ e UV 

300.00 
631.50 
629.10 
621.80 
632.80 

0.00 

633,30 
632-;-20 
629.10 
625.30 
~.eo 
631,50 

n nn u. "'"" 

632.80 
o.oo 

605";00 
631.50 

o.oo 
llOo.00 

o.oo 
400.00 
600.00 
617.00 
775.00 

1200.00 

633.30 

o.oo 
500.00 
631.50 
629.10 
BOO.DO 
6!r.l+Q 

632.10 
631.50 
626.30 
625.00 
631,80 

n nn 
UeVU 

370.00 
630.80 
629.10 
043 0 00 
631.80 

o.oo 

100.00 
1+33,00 
600.00 
621.80 
800,00 

1nn nn ,~~ 2n ~uuevu c~w.~u 

632.10 o.oo 
o.oo 586.00 

6 CT8";1l o 631.10 
631.50 o.oo 

o.oo 900.00 
121TU";OO 633,00 

632.oo 200.00 
53lr.5o 5011.uO 
627.oo 605.00 
629.10 621,80 
631,90 900.00 

n nn u.uu 

1100.00 
631.20 
629.10 
700.00 
631.90 

o. o·u 

632.10 
629.00 
626.70 
625.00 
630.70 

200.00 

632.20 
o.oo 

617.00 
631.90 

o.oo 

300.00 
586.00 
608.00 
621.80 

100-0.00 

''*****************LISTING OF TOP AND BOTTOM SECTIONS OF ORIFICE******************* 

600,00 629.10 605.00 629.10 608.00 629.10 617.oo 629. 1 O 621.80 629. 10 

600.00 626.30 600.00 629.10 600.00 626.30 605.00 627.00 608 0 00 626,70 
614,00 625,'IO 617.00 625,30 621.80 625.00 621,80 629,10 621,80 625.00 
* * • * • *** * ** * * LIST fN!,-CH=----YO"0l<Oil'JJITESOF'URTFTC E * * ** * * *** * * ** * ** * ** * * 

:>Oo.UU--b29.l0 605.0U b2~.l.U t.u8.ou b2":1, l 0 6'1 7 • 00 &2":1, 10 621,tlO 62':lelO 
621,80 629,10 621.80 625,00 617,00 625,30 614,00 625.40 608,00 626.70 
605,00 627.00 600.00 626.30 600.00 629.10 600.00 629010 

JRIFICE AREA 57,8 WrTTED PERIMETER 'l'I. 5 29,1/R**le333 20,5653 
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~ -~ ., s:: r·--[ , .I 
·, ~Johnson & Anderson, /1., 
/ Consulting En1g1neers 

P. 0 Box 1166 2300 D1x1e Highway Pontiac, M1ch1gan 4E:1056 

HYDRA,.IC STRUCTURAL DATA •• 
Code No. IC- :?:4-z_ 

Job Name: 
STECL!AJC, 1-1£/C:,h'TS r:. I,S. By: -,, i2. Pg_v,. '-I;-

Date: 
\\·'Z.3-7G I Feature: \ (, (l_ ~ ' ~ Water Course: 5 HF>,i-JA\\f>-,-..J 1'-\11.i:. ~,;::,\'""r,:,r_ 

Remarks: -, _u-
V-=:..' c-,........._--.. ~I, i,.. ,• -..: ~ ' . - A. 'J r:- -: 

?'r-\c\o,~ ~1..11)~- •,I "'5 (:"°.o.,·£" ~'.l.b~O-'-\,"!.. ... c;,..:.'t) 1". '."!.[J.. ~ .-.:;.1--1'T') 11.-.el.:,w.-r - ~.....:,t, L~-• 1).S. ! ~1•..:..t) 1.:1.- U-s i:--uce ... 

Width of Piers: Pier Shape: -- No. of P'i ers : ·- Area: -
Water Elevation: 

't,(,. 0 
Length: =,.s- Width of Deck: ze,,.., Skew: .-.~,,. ·i <.!:..~~ , ... : _. - -

FIELD :SKETCH . ' 
Pr,:ifile'View 

N--+ 1 
Plan View I·~ 

I /,-;.. <· 

jli•" -.,. ' ~--· __ µ. 
~1T ? .. - -:- l 

} 0 ~j- I ~/ - f', N\ 
~ It I l ~ ' :is: ,srr-"-., ;; f_j I ~------ ::w-'-' r-J ·__ . : H I "' / 

, _ -- . 
' - n:J -.i / ' . - ' fV - ,., 
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JOB NAME: S--lt,,,../,,i,1 1-/~1~/ls, FIS 
WATERCOURSE: \/4 v' !/· 5/Jt'7Cf'r rt1N1 

CULVERT DESCRIPTION: /.f /4,J j,,, 11£,-1 
,,,,,1//,·_ ,.,lr,./e ✓ 

, 

WEIR DESCRIPTION: JJo0,11~Nw /411}} ;,I /4! 
d1t1,;/-/i I 

A = 58'-2- o = 6.? 
WP= Z'/, 6 Ke= (),Cj 

- ~!)3 = I(:~ f'J'/ n: , OZ/ ?-8 

CALCULATIONS AND COMMENTS: 

1 . I - (Jl1nJ7 s ,1 -
:,, 

( 10\. oJ
2

,'- l'i,6 \-"'>) z._ 

1=- ?<J',(,. 

1-c: , t) Z I Z'g 

- XKof? -
,\/(OK:: t + ke... f 

zq_ / n 2 L 
f_ YI?, 

Xxoe -:: c 
I+ 0,1 ·+ (11.~S:?1)( 07.IZ-~) 51 

Xko~ -::: z _ 00&5 

• 
JOB No. I S6rtJ j /O j; I ZClih 

CULVERT LOCATION: Jor1ttv"'ct ('r,,/v,,rf 

BY~p/ IDATE1z/;-J/11, JV 
G-ZI- C, EL. t z t/ {} 

tf/1/-,t i//5 Et.CC/ ~,NE6) 

EL. £1/it 
EL& 11/'.' f 

So= !2..0000 

L= 3/ 

Sta. f f/(g I jsta.f+f5 

. 

- CoF(~ -

1/ssume ;/-::: /. 0 fa, r;, , /; ,; I 
r i,{/J (/111 

1--/ I --- - , oJz_ .::.. /':J L.- - 3 / 

-fkrl'/:-!?. vse. 

1-/:: It) :: ) CoFq:: }.a) 
- ,. 



Xl 80Ll •• 

BT lt.00 

BT 64.60 
BT 624,QO 
OT ---r-;-uo 
BT 2,::5.0Q 

1= 

o.oo 

624.10 
621. 8 0 
~00 
625.eo 

64.bO 75.5U 

623.80 o.ou 

615.40 65.80 
74.30 624.00 

a:>3~oo-- -- - o. no 
a.au 355.00 

U • (1(1. a.Ju o.oo 1.ouu 

--·~-- ----- -------- - - . 

55.oo 623.10 u.uo :::,5 • U 0 
-- - ----- - ----- - ---- --- - --

624.10 620,00 68.80 624.10 
620.00 75,50 624,00 615,90 

- -110.00 -623.50 -- -o. 0 0 ----155. 0 0 
627.40 o.oo 455.00 62e.9o 

--- - --- - -------- ---- -•---- --- - . 

-t.,R 62~-;-o·o a. o o 2"3-;3·0 ·B-;-o 0--511 ;so· ·---55·.-• o --·-615 ;4 o --·-64-;-6 o 
GR 614.~0 66.80 614.80 71.30 615.30 74.30 615.90 75.50 
GR 623.50 110.00 6?4.20 155.00 625.80 225,00 ~27.40 355.00 

~.,.....,..,.-nn,c,n,-:,,-y~~rsT:rr-rs-oF,OP,tNO-BO TTr'lM SECT I or .. s -oF OR IF I CE******************* 

• -- --------- ----

624,10 o.oo 
·- -----

621,80 71.30 
85,00 624,00 

·-·624~20 --- -o.oo -
o.oo 

- -------

· --·615~ 30 
618,60 
628.90 

65,80 
85.00 

455.00 

~ c--in~ 
75.50 615.90 

-s-!J. 11 o 6~ o-;-o o 6 9·;9 o --6~ 1 -.-8 o --11 ~-3 o-~ 21,8 o --74 ;-30·----E,-20-,00 -------------

~4-;-t,-o-,n.-s. 'Io 6s-;-e-• ........;-rs,3·o--6e-. so-61 4. a o ·--11.-30 -6·14. 80 ·-14. 30--615. ::io-----------
75.50 bl5.90 . 

********"***** LISTI~G OF COORDINATES OF ORIFICE***~*•*************** 

64.60 b15.40 
---'7 5-; 5 0 f,l 5-.91:l 

64.60 615.40 

65.80 620.00 68.80 621.80 
74·;-3 0 615·.-3 •---71~30---614.80 

71.30 621.80 74.30 620,00 
- 6 8 • a o -61 4 .-a o --6 s • a o -6 1 5 • 3 o · 

----- -- ,_ - -- -------

-otn-F-I-e-E , E-TTEu-PEKIMETEP-----29,6·-29.1/R**l.333 -·-11.8581---· · 

------------------------------------- --··---·--·- - ------- ----------- -

-----------------------··· - ----·- ------ ---- - - -- --~--- ----- --------- ---· 
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nnson ctc r1.naerson, 11._ 
Consultrng Engineers 

P 0, Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 

Job Name: 
'ST!:-f?.L IIJC. ~I'-.'<, t-J T ~ 

Date: 
I' - JP:,,- 7(,. 1Feature: 

Remarks: 

HYDRAUL.STRUCTURAL DATA 
C. OD£i) 

!I/JP/7~ 
,l€H 

----=~-- ·:--.:er- ~ • " 

Code No. /o- -,4_~ A 

,::_ :t: <-; 
By: T../2 P,1.cu.y7 

.... , I' '\ ' j • i W.:\t~r- rn11v-c:.,::i• , S l'[;..Jci:J?.. 
' 1Jr•·;,:_,,e1c1,,-/'-1 \-,.,",t, -"-••-~ \-::= ,\ •• -- t. ' _w;,,.~, ......... 

I 

Y,,:,f+-o,,A '. C.. 1• t:.. '-/ - C. U LI/ i- f' ·, )j /1 C .,.,, ·~ e: " J ~ i' J'A Cl , t: J" 
'.o-:i.') 

J ~ ( ·-

Width of Piers: 

Water Elevation: 

\' 

- Pier Shape: 

f,1:,,:, Length: '"2. '3 ... 

Pcofile VT 

'----

·r 
I 

\,J 

0 

' 

---...J J_ 

-

, 

No. of Piers: Area: -
Width of D,eck: /4,?.. - Skew: ~ 

FIELD SKETCH 
Plan View 

f 
, 14:z.~ 

::;;.,ri:~-:;_-r-

______ ,--- ~ - -, -- _ ____,,, 

-- ---------------Dc.v >-)<;, TJeE,.:...._. 

,,--'. .. ii ____ I --=--H-- JI u 

// 
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nr GZTMZ W!iilli:fr".!:!3§!£!.li!'!:::iM ii!;!!..l..:...!.:!2?..!.lt..'.!.:..W ~ -• 
JOB NAME: s1,,,,./r14 1!~1'c,it:s. ;::-15 
WATERCOURSE: J5~<'--1cJ: J/a,;, 
CULVERT DESCRIPTION: ffi_x cv/v,,,,.f wi/J. 

/10 (,ll;u,.1alls 0~ ,{t'tfc/Cv" /Is 
7 

WEIR DESCRIPTION: }7o,;/w12_1✓ wll/ 1 <: 
./;11/ J,r,ra <?'I). 

A='------
1' 

WP= Z.2. Z.. 
29.1 = 
R4l3 -----

7 
D= -----

Ke=-----

n= .ou"? 

CALCULATIONS AND COMMENTS: 

flee - Z /'Ur/ 11-icl,c~-fe.s 
a tit'/ Iii of &;. ?5 f;e-/ 

/IL I ,, ,, 

- '/a;1111j s 11 - 'r-

::. ( . as 2 
-,; 8- I + , 015 

2 X Ii. ) z. 
I'/ 22. 2-

If-. . 02 I ';f 

,t!ee atfoch~d 1<.o.f.11.., 

• • 
JOB NO. I 56 fO I /0 I / 12<6"8 

CUL VE RT LO CATION: bn,,;N'<'f Cv/v,.,-f-

BY tfF;-J I DATE '/-1- 77 I 7 

EL . ~ 
EL __ _ 

So= 

Sta. l 
L= 

r Sta. 



:<1 1 •• 00 ?..'l 110 2. o a •H2, C:J 

•-
o.oo O,UO 1,000 

8T 1~ .or J.~o s~a.'.J'J o.OJ l JI). !}LI t;, 2 '7 o lj Q J. L, 0 1-:10. 00 

t" t'"' :' 1
·• ''!'!' 'I 

tl T 29(1,lJO 62/,30 0,00 ~J0,00 b 21 • 7 ll 0,00 3')2,00 62~,50 
Ill i,2'1,dO 0, r, 0 402,00 h.2 11,[,Q 624,00 412,00 Ei24,7l'J hZ?,. 90 

""'"'--.i..• T c,uo 1',00, oo Ei2d,;ll'J o.~o 6:...2,011 &?ll,!JU o.oo 6.'32,00 
1t-ir 700,0U £.2'J,OJ 0,00 

GI'( i<i26,00 o,oo s;,a,oo ':J0,00 b27,70 17!:,, 00 627,40 HJ0,00 G,, h.:7,.:iO 290,00 627,70 .3:10,110 E2'.'i,5CI i:,')2, 00 61':l,20 400,00 
ti r\ lc<!'I ,00 402,00 6!9,?0 ~Ci2,il0 ;fi.1. 13.:0 403,00 616,::>0 IIG3,00 
l,K r.1 7, Lin 1,11.00 6'.9,Eu -'f ,. l , ~ 0 CJ J.. ';.1 • .!>Ci 412,0ll E.2:l, ',10 11.1.:e:,oo 
bt< b2't,70 If 4 Q o OJ 62~.70 ·1:,0.00 h.?0. ~('! J./."!l,0U E,-;:>'f, 00 5,;10.00 
l~K l'2E,:,c 652,0(l 629,20 bJ2,0U b2'J .. Q(1 700,00 
"'*** "'**"'**"'**<t*"'"'**L !ST .ii ,C OF TD" ,,·, \JJ L,OTT0,1 s ... ,~ T! LI, S [,F '.)Ii IF let****•****••***•**** 

,o~.oo &24,00 112,au &2j,~O 

~02 0 00 6A9,20 
4U7,00 gl&,40 
412,00 G\9,30 

~02,00 
~ll,0:J 

62-1,0C 
617,!.\C 

4(12,00 
411,JO 

************** ~r~Tt~G 0~ COORJIMAT~S u•· 

40~.uo 
411,on 

',.'oz~~o 
S24,00 
b,l7,5O 
62•i,OO 

OK!F IC.e- ,,:<1::,~ 

'+12.0iJ 
4(J7.0(J 

t.02.crn 

6;,>.~. Cj( 

"l 0,. 1+ 0 
(,24,,0(I 

412,i:u 
1Hi3,00 

67,l ~ETT~ll PC~I~[T~~ 

61.9,20 
&tsi.~a 

t!03,00 
412,00 

619,20 
619,3J 

403,00 
• 12,00 

6H,,50 
6r.3,90 

ORIFICE********************* 

b:?J,'l(l 
t.16,:,ll 

1+12,liO 
4rl.:i.ou 

619,1>0 
619.~() 

j4,0 2q,l/~W*l,333 

411,00 
'IOi,00 

(1l''::l,~G 
bJ,"1,~0 

11,7.:ibO 

• 
f,;,7 ,40 o.oo 

'i ,1.,: 

o.oo •100.00 
4-50, 11Ll b 26, ,10 
S29,20 o.oc 

6?. 7,40 190,00 
l'.19,2n 402,00 
616,40 40'7, 00 
f,13,30 412,00 
;;2s. ::.o 600,00 

'f~•l:f!I 

,'i 
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HYDRA.C STRUCTURAL DATA 
-- COn-sutt1ng-Engrneers-· - ~- -------

P O Box 1166 2300 D1x1e Highway Pontiac, M1ch1gan 48056 

Job Name: 
-;,T£/Z.1.,1Jd Ci / .. / £ J (', ;.I ..,. s F. -r .. ,;;; By: 

COD,:/) 

11/1 St/7" 
. E.cN . 

Code No. 

T, R. P!!- '-'- '/ I 

• 
' ., ~.£sl;, 

Date: '· 
(I - I<:, - '7~ ~- J Feature: Be,or,F. Water Course:~ i>R.A i,v. 

Remarks: b,:;.il..bv-,, : ~ /\ . fRc.,i.::t_N 
• .J ,--. JI '' ~ <;n,,J.S5 W' TI/ •.:c, ,.__({'C --r, D.:~12,, \ 

Width of Piers: Pier Shape: - No. of Piers: Area: - -
Water Elevation: ~?7.$ Length: 14- Width of Deck: 9. 3/ Skew: ---

FIELD SKETCH 
Profile View 

1 Plan View 

-f r 9,3-' __ 'I 
-- II·•, . ' ' 

~I 
I l 

\/l?s-ril e A I-A. Dow.J ':.TT.€, A IA 
),. I 

~ 

' " 

I 
.,, 
~ 

~ '° ~ .$>, 
\ 

' 
'.... ' I 

\ ,, 

~r 

o--7.3' 

I I _,, I ...... 
V O> ,I 

l1 ' .. L " . 



l ; •• • •• 
JOB N,ll.M E: S fer/!;1a flf;,:;j l-5 r1.s JOB NO. I 56lo I lo I I lz1/JC 
WATEf;1COURSE: V S,p t")1tl'I"' /0/"a r~, CULVERT LOCATION: £)r1/lft,,,1t::r., c(/k~,f 

I CULVERT DESCRIPT(ON: 6,9' ;lo, //. 0 r BY /?Fl/ \DATE 12./1.l?t, jv' 
i1 
'' /J!11li~·- ri/c,-le (J/("i v /',',it .J/5 FUC ,EL. 627- Z. 

I 

~"'~' 
WEIR DESCRIPTION: Poc;c/4.}:;'-' w'1fl 1</ Le,.;. 

EL. ~/),q . ti ~r a(/ ct//,, 
EL6/5"-9 

A= &_0,5 D = ;?,o So= O,oo 

WP= 29,6 Ke= i?,Cj L= 5 z.. 
29.1 = // zt/(,,? 
R413 · 

n = ,.oz!EI Sta. //f-J~ I I Sta. /(Is</ 

CALCULATIONS AND COMMENTS: 

1 . I -- <>?'111 5 /'{ -
-z. z. lz. 

- CoF~ -_ _ '( 11 r _DJ .; 13. e, x. 01r) 
11 - 21-~ 

:1 
' 

.oz.it/ 
I-] S S Ul'I) e. i~;+,,,_ I H-:.1,0 

,1 -=-

~A'" 
H J -

-- Xro~ - T.. :: 3 2. - . o 3 I 2..S-'- , I S-

21 I n z L 
'f(,o~ : +Aere{or< use. I+ k-e... + (<_'tlJ 

. 

Xkof -: t (11.,.'-/G'6)(,o?..181)'(32.J 
rl:.1.0 

I +- o ,5 
C,o 1:a -: "$ _ o > 

'f.-1< a /2.. :: z.0112-
. 

. 
I 



:<1 ll!J.Jr, 16 5(lf'>.6ll ~1.7,'.iu IJ,t. n.co o.t:i 1,000 

sT 14.1;(1 • ,JO ~;,__~r!!.lC G.ao 4-';ll.r;l [726.oU u • iJ 0 50(,00 

...!,-...J;.i'.m•ilimllihUbl~hl-,,,.,•-- j j ,-

•H ()00,CO b27,5u G.OP ~jt1f-,.hl1 i:.,,!7,4-!I bl,7,7(! 507,8G 6.:e7 ,4-0 
MT f.27 ,'10 6?.:'.i,00 ::, l ~ • .:i I. t~I'!! 7, '·H: b,!j,Qr :i H,. 3 (J -,:,7.30 h21,~0 
8T f,ltl,:iO :,24-,UO 62'/.0~ G,Otl !J.;11, C 0 ;:~£.:JU O,ull 600,00 
BT £i0Ct. on 1o2:J.~O u. (ti} 

Gfl b2':l,00 o.oo 626.80 ~-~l.00 620.00 :.oo.oo 617,7C 506,60 
G,,~ £,16,',0 507,00 615,90 !:i10,l'IJ 61'l,90 ':>13,30 616,1;0 t;i.6.!10 
cit~ bll,,·~O 517,!'iO 620,30 s;.,4. 1·,a t:i24,6C ':>3·), U ~ 6:C:3,00 ~91,00 
r, t-! r,--.~c:1.al1 [IOG,00 
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h-~(l"Johnson & Anderson, /1._ 
Consulting Engineers 

P. 0 Box 1166 2300 D1x1e Highway Pontiac, M1ch1gan 48056 
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JOB NAME: '5-lfr//lq 1/,,14/2/s . FIS 
WATERCOURSE: ti :s; <" dc,,r /) . 

rof/1 
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. l ~~Johnson de Anderson, 11 .. 
Consrnltmg Engineers 

P O Box 1166 2300 D1x11e Highway Pontiac, Michigan 48056 

HY DRl.r c STRUCTURAL DATA 

0~ \~~ ,, Code No. 

• 
JO - 24-5 E. 

Job Name: 'STE':Z\....11-.l(;- \..\'<..IG.1-<TS ,:: °::i: <;. By: I.,< PR}..'/';" ' 

Date: \\-2.. 'S- 7 (. j Feature:: DC?.,vewA·'I 8.:,c,e,i::. Water Course: SPErJ~E.R ])f?.p.,,J 

R,ema rks: -, 11 1 'D.:.)\\.;,.,....., ... A,f..'1t,a t,V/ ,t)IT,Vt< 

,) + th.o o: 'SP'[)-::, '-lS, i=' • SPl)-1, U. $.: C:,PD7 2,',,• .. -'- •<,yt'):a, :_,£t • ,;;:,".) 9 1:,.-:,.•SPD In ,>,",,Fp•f'. 

Width of Piers: _ Pier Shape: -· __ ~ . No. of Piers: ' Area.: -

W,,ter Elevation: Length: 10 _4 - Width ,~f Deck: /2.f Skew: :Jo' 

FIELID SKETCH 

Profil,e iew N Plan View 
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• J..c11--- _,_,,_, • • •-i:: 

JOB NAME: J'lw-/1;,C1 l-k/111-s /-is JOB NO. 15610 I 10 I I l2-r5r 
WATERCOURSE: ~ - t/0.J 

' ).IJ()/l('f'/' i '/"CU/1 CULVERT LOCATION: /J11//tl,/'1if ct1lv'&/-
CULVERT DESCRIPTION: /(}. 6 .b"J t-9 BY ,/FIi jDATE 'f'-9-?7- I/ 

a1 ,, /1, ,, k,J~ eve/.. 
/ 

EL. 
I 

/ ~ WEIR DESCRIPTION: £,:;,If,//,:; w /4 ,) ./-/ It 7 £,,.J-
,.{(,#«//,,{ ii EL. 

EL 
A= D= So= 

WP= 30. "3 1<' Ke= L= 
29.1 _ 
R413- n = Sta. Sta. . 

CALCULATIONS 
- - ·-

COMMENT::i. AND 

Ike- 2- ru11 I,.;~ "ca k..r ~ d~I) 
4( t,. ? 3 ;k;?I 

-fl/a,,/117 j- /I -
/fh,1 J'1 I /1 j j /l for ~ /7111 !/ /J .la-/e (10.6 i; 6.e,_) 

/ I 

~II . " 
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' '. <t'rcll wr'lli 6 1
' X" 2 ,, Corr/,;/rPi.S - . 03/6 

lf see ,;,,ffaJ,,,,J l'D1P S 
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·--· ·----·-·- - - . - _. __ --- - ... -- - -•---

- - -- - -·- ·- -- . -•- -- - -- --- - . - -- -- --

BT 200.00 F27,90 o.oo ·2fu6, 00 627,50 0,00 300,00 628,30 0,00 360,00 - -
BT 621',60 o.oo 415,00 E,27,40 0,00 481,00 627,60 0,00 483.00 626,40 

-ST· -u-;-a-o-- ·q 9:!i';U o--626;-3 0 .. - - ·o, 0 0 493,no 627,40 . 0,00 500·,10· -527,50 - -·620~·50 
BT 501,30 627,50 6?2,9U 502.90 627,50 624,lU 505,30 627,60 l',24,60 507,70 
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-------- - -- -- -- -- ·------ - - .. -- - - -- -- - - -- ------
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" [ --MJohnson & Anderson, 11 •. 
Consulting Engineers 

HYDR.IC STRUCTURAL DATA 
GB!)EJ) Jt1, gz.J,I 

rz./1/7(. • 

~Ill, 

" 

P 0 Box 1166 2300 Dixie Highway Pontiac. M1ch1gar, 48056 Code No. /!J-?A-:::;- ,c: 

Job Name: 
S, '~"-'--',JC. \:I. Ii:_\ -, '-1-,-S ~ - - By: T R. Pi2.., .. v-,,1 - -" 

Date: \\-7.-S-7lo Feature:'\) C. ' _.)_ Water Course: Sp- c -e. D~i\' J Y'\\J.;:.w"?i--1 ....._\\: l 'I I ,_t-.J,.. t.. t . 

Remarks: ? 1 \ , 
_.. 1·. ! l '-. ,,....,,, • ,A1_:,,e,;;_ :vi f),'ft:~•r 

~--k,: S ?b i\ '-.) s. ~ •. C,P',12,_ V-S.: S::\'DI"> ;z:,\,i; • SPb14 ~"-.C~ ·SP/', I", r:-, ,;, . '-'Pi:>\(., Ds.~-

Width of Piers: Pi er Shape: 
~ . 

No. of Piers: 
, 

Area: - - ~ 

Water Elevation: ~IB,!3 Length: 3 /, I Width of ~: <;~c,s,,,.,.-: Skew: • 
'/CJ,~ ,,<.}~.:}Atvrtt"U,,.f/1.,.c. 

'7' () 

FIELD SKETCH 
Profile View Plan View .... 

/ xi-·!"!-... ~~ 

, , c..,-Q--QQ, 

/ ---
~- .J, r., 

,- ~ 

'G"~ -, ---r - --,-.., 
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... -t--- ----- I > ' . -ll I 
I ~ -\--
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' ( -" 
,;-' ~-,------....... - ----=~ -__ J __ 

- - -- -- -
-' ' I \-· ; 

',. "\, I t , \ "'- ' i \, 

--- ' 1°< I- I 1 - • -.,- ,, -.. --- -- - -
" ---

J J 
' ;' ' - - - - - - - -- - - - - -- ---- __ ,_ -- -- ------- -- -- - --- --- -- - -- ------- -- ---------,i- ---------- __ , __ ------- -- -- ---- --

/ , ,. 



• • • 
JOB NAME: 5-l~rlr/?q 1/e;q/,ts , FIS JOB NO. 15610 I 10 l I lzir 
WATERCOURSE: "Sf'e//cer ~ J)rc,'t; CULVERT LOCATION: C@mtlf',.., br 1 "v e.. 3,-; d9e,. 

CULVERT DESCRIPTION: .8oY culverf 1,,,'fJ, BY RF;-/ I DATE~- 1- ?-? ] I 

0 ,?,-,/0 1r 70° I.'' /1,:;/.J~ J1/ S EL. 
I I ✓ / ~ WEIR DESCRIPTION: ,f,,c,,:lt . .14~ 1.1;/,< j,,5 £al 

l>rr>acl/J.. / 
, 

EL. 

EL 
A= D= So= 

WP= 35.5 I( Ke= L= 
29.1 _ . 02bzg I I Sta. R4/3- n = Sta. 

CALCULATIONS AND COMMENTS: 

Hee- Z. fUt1 ,~J.,~o.f,s 

a. der+h. o+' 5,i2, fer 

-f~n17~ 
1' ,, 
/I -

.o3~x2f,-5+ 
'J-z. 

( 
_o/5

2 
X //) 

I/-;::: 35-5 

II -;. . oz t., Z.8 
~· J ,-1 Ii" I - -.y 

' '" ,, '' 

.. - ----- -------- - - - - - . . . ------ ------- -- -- -- ---- -- ----- --- ------- -------- -- -- ---- ---- -- - --- --- -- -- -- . . . 

i' ste a.f-1-a.J.,Gi ~ote~ 
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··--'"~Johnson & Anderson, Jr._ HYDRAilc STRUCTURAL DATA • 
Consulting Engineers 

P O Box 1166 2300 Dnue Highway Pontiac, Michigan 48056 Code No. \0- (f_..47 
Job Name: $1ERL1Nr.. µc_,,._ 1-l,T• t:.. T', c:. , 

By: rn n R I.A v T' 

Date: FeatL1re: C,,E.MET"i::.£ y . Wat,er. SPENCER 
\t-1'2-7G, DI<-, ve.. e.g,i:(;1 Course: 1,.1'.·q 11 , :t;I 1 . ~ ·.J /)~A I A.J ~• ... ,,er, 

: : 

' ' Remarks:~ ..,. ,..,,-o ""- : ~ !-\ AL. 1.. J v,J ,1.,1 V Cl::::' 

Width of Piers: - Pier Shape: No. of Piers: Area: 

Water Elevation: c.1 9.a Length: 24.s Width of Deck: IS Skew: -
FIELD SKETCH 

Profi 1 e View Plan View 
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1
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~,ff 627,!iO 
'lr\ r; ,-.• -- • '+ C 
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25 

1J. o a 
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o,uo r;,ori 1,000 
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·19c,oo 62~.~o ~nn,oo 
~o~.no b11;.dr ~o9,DO 
521+.su 62~.10 5~~,5o 
600,00 630,00 700,00 

:'.ECTtOr f' G• ORIFICE**********~******** 

503,00 
;:;;"'>, 50 

621,60 ~06,00 
620,5J 5;:>4.~0 

619,lC 
F,~5,.:!C 

************** L!SfI,!G 0~ COCktJ,.~~TE& OF ORIFICE********************* 
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1) COUNTY: /½<~~==-· .:....=::...;o.b~ .. -----

G-ry 117 . 
2) STUDY NAME: · ~;1' }Z(.Jz:'=='J!~f'.) 

3)WATERCOURSE: ~ ~~ jl./1_~ 
;@-'c~._) 

4) DOCUMENT·TYPE: ·~ '~ ~ 
L,{(6 ~'9J7ZL~ ~6~ u__Jelj_; . 

£_cl_~~~ . . 
... {Ac£~ fer ·#~ ~rf<-sv) 
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:r 6 $~1;$.$$' $$ $.$.$_$_$.$$$' $$$'h~~,_.,$~_.,.$_.,.$..,.$.;o.$.,,,$-.$_-.l.. _ __;$n.;$,,____;'__,'$o=o.= ....... --''-~------'---'---'-'-~--·-1:_,,_, __.. __ ..._ _ __,___~-------· ~ ' 

''1 $$ $$ $,$ $$ $$ $$ . $ $$$ $$ $$ • 
e:a, $$ $$ $$ $$ $$ $$$ $$$$ $$ . '• 

1
3 ' f------ ._$$ $$ $$_, $$ $$ $ $$_ $$ $$ ,$.$--------------------~----··---·-- --------~·· 

I! :
1

'.--· il.;;.:•·. ~ .. :;,,-:Jt-$-$-,:j~- ·-~i:~~j~_ .. !!"~t· ij;,:::-$ -·-'------------, _______ , ____ .. __ _:_ _______ • <: 
'D l -- -----~------ ---------- ·---··-------------· ------------------·----···-------· -------- - ' 

I 
,'I ,.! : ••I :,:e "I 1---------------,--~--------· -¥ __ .._ _________ , ___ ,1(1 

_:: 1:~1-'l _______ - "' 
••~~~--~-· ~-~------- ______ S_TER 1..,../JJC__.l:!_E~l~G~/.l~T=~=~~----------_-_-_· ______ --_--_---_-------- -- --- . -·-·- ---~~~~-----~-1• 
•I::[ ________________________ --~ Rl!!.E~? _____ /40.1/·;! l"i_.1·t1_~.-~Gf? __ ----------------------------,:~• 

~! ~ 

•. ,, w ,::1 • 

'
"------ ----------------,-,-·------- ~~---·--------- ~Pll 1IPLE__pll11Fn..€ l?v ______ _______ _ _____ ____J,, .. ,. .,.---.~.· :i,=~- I.I 1"' 

I. •.,:,._:'.,'.::_,!. '+.f'...1• & :?/'
7

{-- f'.~;'-Sf-~,: ,:~'? tvi-/'·f"; /.1 C:c;f H U/l ) C 1 ·r·r• = -~ ~ I._~ . ii:~ l !: • 
',J)c ,, .,f'.), =-1- -l:,J- -# +-) !(..!, r c::J'i {I $1,/( d ,,, " •• • . .f / ___ . "-4 - ----------- ------7,fF.,--:'T:~-r,0,r:J:?T..·--_,o--·--rrcf// ri,)oc,.1·-pt~6"Q --------------- - ~- ~ -----,,, 
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" 

I 
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HEC2 VERSION UPDATED JAN 1976 

1

.,• .-

r.
' ERROR CORRECTIONS Ol,02,03,04.05,06,07,08,09 I '----M00.tE..I-CA.ll1)N5-52...s.3...S_4_..S5..,.5(u5.7_,5a._ _________________________________________________________ _, 

• : .a,.a,o,a.,a..a,,u.*,a,.a,.a,,a..a,*,a,,a.,a,,a,*,a.,a.,a,,a..a,*,a...g..a,,a.-cH>-O-O-G--G-*-0*'°-0-0*-G--G- :. -

' ' ' ~----... ---+----------~-----· -----,') 

!i •::, ----~i:;1• 1 
l':---1 -cir-;-o-F ST ERL I-NG- HEI-GHTS-JOBNO. 5670-10 _P_R_O_J,E--C-T-MA_N_A_G_E_R_W __ -c-.-~-os.sow _______________________ -------

•1::; !2 10 YEAR FLOOD = 4720 
·:- ..• LL_, __ ,_CLINTQN_B LV.Ef.L_ ----------------- --------,,, 

•· JI !CHECK INQ NINV ID.IR STRT METRIC HVINS Q WSEL FQ 
'l ----------·- -------------~ ------·--·---------- -------------·---- --•---- -----~------··- -----,, ... , -1. 2. o • o. 0.000000 o.oo o.o o. 596.600 0.000 

:'j-"'--"7.,_:_oo--IP~~-T,o,_o_o_~e:~~~:~o-o-~l(S:~~c~.H .... 0-0-0--F,N,-o-.-o-o-o------M.-L.--:C-.-o-o-o-I.a-w_o_._o_o_o_-CH~-~~~~----I:~:o ___ -------------------------'~: I 
12

· J3 i.000 10.000 11.000 12.000 140000 8.000 4.000 0.000 0.000 0.000 j. I •1''
1 

QT 4 • 0 0 0 5 7 4 0 , 0 0 0 8 8 3 0 , 0 0 0 1 0 0 0 0 , 0 0 0 1 31 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 _ _ _ ;;! • 
1''1---. NC- .o ... o.o Q _____ o ... o O.Q___ ___ o ... o.o.o .. ___ __ _ __ .1.0.0. _____ 3.a.o _______ a. •. o.a.a.__ .. ____ _o .. o o o ______ o ... a.o a. •. o.a.o___ a...o.O.(L_ 

I

"·: NH 1. o o o 1 • o o o 1 o o. o o o • 1 o o 13 o o. o o o • o 8 o 1 7 o 4. o o o • 1 o o 1 r 11 • o o o • o 4 o [" •::1 NH 1733,000 .100 1781.000 .040 2120.000 0.000 0.000 0.000 0.000 0.000 :: • 

',,1 x1 ___ l6: 866 --35 :·ooo - --1704-~0()0--1-792. 0 00 2400. 0 00 ·oo·· •• 000000 _______ 00 •• 00-0000 ------- -------7.ll:,;1 

•• (1'. 2300.000 2480.000 0.000 
.,,, 1(3 0.000 0.000 0,000 800.000 0.000 • 1900,000 0.000 0.000 

"--.GR---.603 .• 90 a._ _______ o .o.0.0 _____ 6.a.2 .. a.o_a. _____ Lo-0 . ..0.o.o .. ___ 6.o.2 .• .o.o_o 599-. 00 o 4.00..-0 o O" .o.o .• o.n o 60.0 .• .9.00 a.o~ 000 
,,' GR 599.800 500.000 598,800 600.000 598.700 597.800 900.000 ''.1 • • •• 100.000 597.900 000.000 

._.
32 

GR 597.300 1000.000 595.900 1100.,000 593.000 593.900 l~00.000 '.,< -1 
'1" ·-. -GR 593 .• -6.0.0---15.0.o .• .oo_o ___ 593 • .0.0.0- ---L6.0.0. •. 0.0 0 59.3 .•. 4.0.(L_ --L7.0A .. o.n O 58-4.aO.L ........ l.7.U . ..O.OO __ ---c,5.R2. l.J).Q._ ___ L-z.20 .. o.a.o, _________ __,,,I 
M GR 582,300 1730.000 582.400 1740,000 582.200 1750.000 582.000 1760.000 582,200 1765.000 l 

•

1

:: __ ~; __ ~~~:~~~----t;-~:~~~ ---~~~:~g-~ ___ i~~~:_g~~-------~~~-:-~~g ;~~~:_g~~----~-~!~-~~~ ;~_~_:_g~~ :~~:~~~ ;~~~-:_g_g_g________ I!~,• 
t~ QT 4.000 4720.000 7280.000 8220.000 l!J00.000 0 • 000 0.000 0.000 0 • 000 0 • 000 

1-::>tltl nnn <:o, t..nn l • tltl nnn 
,1,i;...vvovvv _,.,r-J.,.-VV &.-.IVYC,VVV 

e:w NH 6,000 .040 1000.000 .100 1308.000 .075 1319.000 .040 1371.000 .075 
1
", -NtL----139.&..oa.o ----..0.4.0--L625 .. .o.o.o._ ---~ .•. o.o.o, _____ ,0_Q.1L ______ o .• .o.o.o. ________ _a __ o..oo_ __ . ---'o ... o.o.o.,_ ___ _., 

so. ,, 
<O 

••. 1(1 17.089 29,000 1308,000 1396.000 1100.000 1100.000 1180.000 0.000 0.000 0.000 

---- ---------1: 
" . 
1" 

--- ~-.......J56 
'" ___ x.3 ____ o __ oo ____ o __ Qa.o ________ o •. o o o ____ ---1.6s. • .o.o.o ________ a._o o_o ______ .15.o.o .• OQO __________ .o ._o.ll o ____ o __ oo_o. ___ ,o __ a.o_o_ o __ oo.o __ 

" GR 601.800 0.000 601.300 100.000 599.300 200.000· 598.900 300.000 598.900 400.000 
., GR 598.500 500.000 598.400 600.000 598.ooo 100.000 590.100 000.000 591.000 022.000 :: • 

., _ .. Gfl ____ 593 .• 4.0.o ____ 90.0.,.0.l)_Q _______ S!U •. 9.0 o ___ ...LOO.a.,.o_o_o _____ ..592,._o.o.o ____ .Ll.ll_O, • .O 00 _____ 59 2.4.0_Q._ _ ... .J.2.01)_..Q QQ ____ 59.3.....20.Q __ l.3.0.0 •. o.o_o ______ --------~" 
•• GR 593.400 1308.000 586.800 1319,000 585.700 1325,000 584.900 1330.000 582.600 1340,000 IM 

•· GR S83.200 1350.000 583,200 1360,000 584.aoo 1311.000 589.400 1310.000 589.aoo 1301.000 i:: • 
- '' ___ GEL--- 5.95. o_o_o __ l.3.9_6. • .o.o.o __ . 59.8 .•. 9.0JJ ____ L4.25 .• _o.o o 599 .. ao.o. ____ is_o_o _Qoo _____ 6o.L..3 o.o, ____ 625_ •. o.o.o ____ o.._o.o_o ________ o .. o_o o _____________ _,1 ", NC 0.000 0.000 0.000 ,300 .500 0.000 0.000 0.000 0.000 0.000 '°, 

• " NH 6.000 .040 1100.000 .• 100 1496.000 .075 1507,000 .040 1570.000 .075 •,~·. 

1
} ... -NH----157 6. •. oa.o __ ---.o .4.o ___ L8.l.3 .•. o.o.o. - ---- __ o_ •. o.o.o ______ o_ •. o Q.O ______ .o_. o.a.a. _______ o .• _o.o I}___ ---.O...OO~---_o ... a.oo ___ . .o ... a.o a.. 

1"1 
--------," 

I'.' -
15,, 

~~ 

I ese 
" 

XI 17.102 44,000 1496.000 1600.000 75.000 75.000 75.000 0,000 0.000 
x3 _______ _ .. o ..•. o.oo ________ o_ •. o.o.o ______ o .• .o oo __ ..... .J..01.0 .• o.a.o ________ o •. o_o.o ____ uo.a. • .ll o.a. _________ .ll .o.a.o. _______ n _n_oo-__ ...o...a.o.o. 
GR 602.700 0.000 601.800 188.000 601.300 288.000 599.300 388.000 598.900 
GR 598.900 588.000 598.500 688.000 598.400 788.000 598.000 888.000 598.100 I 

e,"I 

'--~ -59.J~_s.o_o_ --1.o.LQ • .o.o.o __ __s_9.3 •. 4.QO __ ~_o aa._o_OJL__ ---5.9.3 .za.o 1 1.0 o~o oo ___ -~-_5.9.1 • 9 o o 1 1 s o .Jlll.O s 91 • 9 o. o 
592.000 1288,000 592,000 1300.000 592.400 1388.000 1400.000 593,200 
593,400 1493.000 593.400 1496.000 591.000 1496.000 1507-000 585,000 
583.500 1520.000 584.600 530 000 585 600 1540.000 1546 000 597 000 

0.000 ;;1 • 
o_o_o_a._ ------------j"/ 

488.000 " 
988.000 :·. 

1 2.0.0 .... 0 o~a~-----------"" 
1488.000 
1510.000 
1546 000 



597.000 ,1550.000 
591. 700 I, 1576.000 594 .• 900 [l,00.000 597.000 

s s r o • a 'o,o ' , 1 : 01 o : 1 3 • 0•4 o · :o .' o o o ; 1 o 4. o o ,o: . 

1560.060 . ~88,3b~ 1~10,600 
1600.000 598.000 · 11.0:'l.ooo , 598.900 

I 1788.000 601,300 :: 101:3.000. I , 0.000 
· • I 0.0100 900.:700 

1 
: ,· ,:0.-000 1 '583.500 

. o. o o o· 
':583,500. 

I , . 
, ' .• 07.S 

.,.. 

I • lll

i GR 599.800 ·' 1688 0 000 , 599.900 i 170,0.000 601 0 000, 

• NH ·6~000 ;o4-,0' ll,00.000 : .·100 )49bi.oool :.01s l!,;07.poo, .040 ,. 1570~000. 
Q. 0 Q 0------0.u.Ou.O ____ .~Q.Q, ... n....,: --'--D...0..01JJOt,......_ 8 ' a..~ODJJAt,...... __ ....;...,._..;...... ___ .,.;, 

Jo.,ooo 30.000 0.000 0.000 0.000 :• 
2 0 • O O O Q .JlO..Oc......,_ __ .,_JI.DJl..,__5_9._7_n.o O 5 9.Jc.JiO O Q • O O O o._nj)....._ ___ {)_..o...,_o .,.n _____ Q...0.0 0 0.0eO.Q n.,_ ________ -1 

X3 0.000 0.000 0.000 1010.000 0.000 1100.000 0.000 0.000 0.000 o.ono 
• ' BT 27.000 . 1010.000 597.800 0.000 1150.000 597.800 0 0 000 1150.000 597 0 800 0 0 000 

1 

'~-itL-Ll5 o~a..o.o ___ fd 5 .•. o.o u...... ___ o.~.o.o.o 1 1 ,.o ... n.o.o __ _.o.L5 ... o.o.o_.,__ __ ,o .•. o.o.o_. __ 1.1,s.o ... n.o.o 61 5. o o o o •. 0.0.0...........-1.1.so .•. oo.o ------~----"" 
:• 

i.' BT 0.000 1150.000 597.800 0.000 1150.000 597.800 0.000 1200.000 598.100 0.000 
, . . , 

'r-- B.I. ____ l.3.0.0~.0,0.lL _.59.8..:Z0.0,__ 0 •. Q0.0 ...... -14.oa.,.o:n.o __ ......59_9~.a 0.0 Q.0.0-- l.4.9.3~,0.0.0----6-0.0.0 .ao.o.. .•. O,O.O ..... -l.4.9.3.~0.0 nu....---- ., 
., I 

1

' BT 615.000 0.000 1150.000 615 0 000 0.000 ll50.000 615 0 000 0.000 1150.000 615.000 

'°1 BT 604.300 0.000 1496.000 604.300 591.000 1496.000 604.300 597.000 1546.000 604.300 
·•·: BT 597.000 1550.000 604.300 597.000 1600.000 604.300 597~000 1603.000 604.300 0 0 000 :: • 

. , _.a.t __ .J..6.0J •. o.o.0 ___ 0.a..0 . ..9.0.o ___ __o_ •. o.o.o 1.1.0.0 •. o.o.o &0.0 .•. 0.0. .....o. • .o.o.o_u.o o. • .a..o.o, ___ 0.J..S..,..0.0 o o~n.oo 11110~ no.n. _________ ,l 
,,, BT 615.000 0.,000 0.,000 0.000 0.000 DoOOO 0.000 0.000 0.000 0.,000 11 

... NH 6.000 .040 118.000 .095 234.000 .050 239.000 .045 294.000 0 050 ;". 
" H 302 •. 000 ._ • .09.s aoo • .o.o.o ...... ---O .•. o.oo ____ .a.. •. ooo _n.~o.o.o .. -•----O .•. o.o.o_ .. __ ....co .•. o.o.o ... n.o.O----···•· 0 .•. 0.0.0 ... - .. - __ _ 
16 21 

•i-· Xl 17.260 20.000 234.000 302.000 500.000 810.000 810.000 0.000 0.000 0.000 j:l1• 

I
" ll3 o ... a.o.o --0...0.0.0 o •. o.o.o. ..o.o o o. o.o o a 0.0 . ...0.0.0-__ _..., .•. o.o.----O~o.o o o .•. o.0.0-----0 ... 0.0.-0 ........ ---------j• 
·, GR 597.500 0.000 597.500 100.000 596.600 11a.ooo 591.500 133.ooo 593.300 205.oo·o ~-°'',_·, • •l"I GR 593.300 234.000 586.000 239.000 584.900 245.000 583.&00 255.000 583.100 265.000 .. 
'l-G.R. __ 5.a.3..200 275 .. .0.0.0.--5.81>...l..Oll. 2.B....'i. •. 0.00 587.....3.00- --29.4. OQQ ..591--60.0. 30..2~.0.0......---5.9-2 .• BOO .4.05 •. 0.QO .. --------
<"; GR 591,100 505.ooo 593.100 605.ooo 593.500 705.ooo 594,000 150.000 000.000 eoo.ooo ,~• 

e:"I NC 0,000 0.000 0.000 ,100 .300 0,000 0.000 0.000 0.000 0.000 ,, 
";__NH 1....0.00._ -·- .•. 04.0 22A •. O.OQ___ n.9.5.. ____ 3.os...o.o.o, ____ -O.S.0 ____ 3.1.0 .•. 0.0 ...OAS.. 363....0.0.01------..0.S. ' 

•::: :~ 3~~-~~: -- •:~~ l:~~•::: -3£,.8•::: l~~:•::: __ :•::: __ :•::: :•::: :•::: :•::: I::. 
1;.~~-6-~-~:~~--~-~~-~·--~~~:~~~----- 195·:~-~~ ~~~-~~~ ~~-~:~~~ --..C5:~:-~· ... o---2-5....,0 ...... ~.~~- 596-~~-~ 260·=~~~--- --· I:::, • 

• ," GR 594.000 275.000 . 592.000 285.000 590.000 305.000 585 0 000 310.000 583 0 370 334.000 " 
I-GR 5.BS....ooo __ .J6.3...0.0 o ____ .5.90 ..o.o.o, __ ........,68 .•. 0.0.0_. ___ 5_9.z...n.o o 3~3..-o no 5Q2.,,.o.o.o 6fl5~..o.o o 59.0.~.o.o. 69.0 .• ..o.o O'----------. ., 
(. GR 590.000 760,000 592,000 765.000 594,000 772,000 596,000 778,000 598 0 000 785,000 ., • 

•f.' GR 598,000 1015.000 600.000 1020,000 600.000 1150.000 0,000 0.000 0,000
0 

___ 0 0 000 ,., 

•
1::r~~ 112:b~~----~tt·~---~t-~~~--··--· :~~ii l;~~:~~~ ·-o:~o U-~-:~~O o:·~~---l-&~::-g. ··o:~~~------~!:. 
"1__x.L..... .. _lL5.9.J __ _2.1._on.o ___ .LQs .•. oo .. o ___ ....1.1.2. •. n.oo 1 o.o.o~oo.o. __ ....,'.Q.Q...n.O.O 9,so • .o.o.o. ____ .......0...0.0.o.. o ... o.o()__. ___ .0 ... 00.0 ... ------+" 
''I X 3 0, 0 0 0 0. 0 0 0 0. 0 0 0 0. 0 0 0 0. 0 0 0 9 2 8 • 0 0 0 0. 0 0 0 0 • 0 0 0 0. 0 Q O O. 0 O O ,; 

• ' GR 602,600 0,000 602,200 35.000 594,300 69.000 593.100 108.000 586.900 111.000 I". 
' GB ..s.as...900 1~0...o.o.o.......... .. ....s.a1+~6.oo 130.ono s0,._100 J40 •. oo.o, __ ......;;,8.6 .• .ooo 1s.o . ..o.oo ...5.83...Z.O.O---.J..62 .. 0.011----------'J 
~ GR 593,500 172.000 594.400 200,000 592,900 300.000 593,300 400.000 593.400 500.000 =1 

... I GR 594.200 600,000 592.800 700.000 592,600 800,000 590.600 900.000 601.500 928.000 1,.. 
42

, r..c 6ll..O...BO.O Q_g ___ o_o_n f'lno_._9_0_0 ___ -..LO.!l.Q._QQ_Q ___ __s_g-9...._4.o._o_-11_0_0_...o..nn ~99..bJln l =>nn-.,n_nn _c:;QQ-.-9n_o... __ 1 ~o_o_,.._nn_n se 

I 
.,-;;R 6 o o. 2 o o 14 o o. o o o 6 o 2. o o o 15 o o. o o o o. o o o o. o o o o. o o o o. o o o o. o o o o. o o o :; • 

... NHL----" 6,000 .095 550,000 ---..u • 050 555.000 ,045 620,000 ___ .050 625.000 __ -\J,100'-------- i" 
"__.IIIH 9 3.5 .•. o.o.o .o.!t..0 __ .1.4.1.5 .•. o OJL_ .• .o.oo _____ o~n o o .o...o.n.o _______ Q..o.o.o _ o.~n o o o.-o.o o n •. o.o.o_ 1" 
• 6' 

'.e • ., Xl
0 

-- 17.7R? 19.000 550.000 6?5.000 750.000 550 0 000 1000 0 000 0.000
1 

__ ......;:, 0.000 0.000 . 

l -:.::L~: ~-g·~:-~~~ 4~~:1~~---¼g~-=-~~~---·-··~H-:1¾~ ;!~:~~~ ~~~:-~-~~·--~~:~~~ ~~~: ~~~ ;!!:-~-~----:~~:-~~'-'~'--- ._j,·.·,:~, •· 
.,,, GR 592.000 625.000 594.000 638,000 596.000 695,000 598.000 110.000 599.400 790.000 '.I 

1'' GR....__-5.9.B. • .o.o.o_ . ......Jl..6.0-.o.o.o_ ____ ..5.9.B . ..o o o 915J.n o 6 o o • .o.n.o, __ ~os.s....o.n.o _____ 6.D.2 .•. o.n o 1 4.1.5~ o o , o.o..o, ____ Q._QQ.D _________ "i 
FINH 6.000 .030 524.000 .040 540.000 .035 594.000 .040 600.000 .050 l"I . ('j:t NH __ 917~000 __ ~o.,.0 ______ 13_~_0.000 0.000 0.000 ___ o_~oo~·-··-- 0.000 0.000 0.000 0.000 ;; • 

Xl 18.286 26.000 524,000 600,000 1950.000 2150.000 2660,000 O.OOO n 

GR 601,900 0.000 601.500 100.000 601,100 200.000 601.000 300.000 ;: • 
J.....-"Cl:L..---'s.9..4.~a.o.o__ 383. o oa...__ ,94. 8 o o 40.0. • .0.0.0 595 .•. o on 50.0.,.0.a..o 591tc,.an o 524. oo o 

587,900 550,000 501.200 560,000 501.000 570,000 586.900 580.ooo 
589.400 594.ooo 595.600 600.000 594.100 100.000 592.100 aoo.ooo • 603,200 917.000 602.600 1000.000 603 800 1100.000 605 100 1200.000 

I 
I 



j !, 
' ' '' 

' ' : o. o o,o · o. o:O o 
1680.ooo 0.000

1 

·I .045 
' I 

I 
I 

__ w . x1. 10.410 .', 21?.ooo 
1

_41a.ooo 500._ooo , : 910.000, 
1
_- 9_00.0.00 ',_910,.000 o.oo'o :- !o.ooo : . o:.oooi 

-• ·'GI< 603.300 0.000 · 602.500 100.000 160'1.'400 , 2,00.000 · 599,.500·' 30'0.000 · 600.200 1+00.000 • 
~-_,.f>QJl.Jl_Qo __ ~4~l~B-.iLQ.J}_· ~o_o_· __ 4~-3a_._\l.o~-0.___~:sJ1:t.'.!i.Q0~'--4~5-o_._oJLO __ ....s.e'-I. ioo ~Q.Q....:.O.O_o, __ ~. s.a.J~_p_o __ ~'i~ZO...Jl.llO __ f--'--......... -_;.... _ ____,"'·,11 

587.500 480.000 588.600 485 0 000 589 0 100 489.000 596.400 500 .• 0llo 596.700 550 0 000 ' 
597.000 600.000 595.400 100.000 594,000 000.000 595.600 900.000 595.200 1000.000 : • 

~--,.,_52.2..L!LO JI O.lt.Jlll..Q ___ _.5.9Jt,.±t.QO 11.85. •. .000 603.~2.0.0 J 21L.DO,O 6.0.2-6.0~o'---_ _,_J 3.0..0~_ooo 60.3 ... 8..110 J 4JI.Jl .• Jl.0.0 _________ ---i 

' GR 605,100 1500.000 605.900 1600.000 609.500 1680.000 0.000 0.000 0.000 0.000 
•• NC .030 .030 .035 .300 .500 0.000 0.000 0 000 0 000 0 000 • • • 

~------------------ ' ': Xl 18.485 46.000 500,000 590,000 82.000 82.000 82. 
~ .,, GR 603.400 0.000 603.500 100.000 601.800 200.000 600. 

000 0.000 0.000 0.000 
' 900 300.000 599.400 400.000 ' \ ___ GR~_5.9_9_.ll o o 4.86.. o.o.o ____ 5_9_1_ __ 9,.o.o ___ ~5 o o .•• o.o.o --~5 9a •. 4.o.o ____ 5o.o • ..o.o.o ____ ------59_1_ __ 

j'° GR 586.200 515.000 586.000 520.000 586.300 525.000 ' 587 0 •c, GR 589.200 540.500 598.400 540 0 500 598.400 543.500 587. 

I
-;-- __ GR 5_89 .•. z.o o __ 5..55 .• _o_o_o____ __ S.B9 .•. 5 o o s 11.0 .• 0.0 o s.a~.-1.0.0 565 .• 11.o_o ____ s.a.9_._ 
' GR 598.400 572.500 592.400 572.500 594.300 578.000 597.6 

•1·.: GR 596.800 590.000 596.700 600,000 596.900 623.000 597. 
.-, ---GR s 95 •. o a a a o o• _o.o.0 _____ 5.9_4_ __ 0.110 Bn.9 .• .o.o 59-4-.Ao.0 ___ 9_0.o....o.o.o, ___ 5.95_..1, 
1' GR 603.200 1317,000 602.600 1400,000 603.800 1500.000 605, 

•"
1 GR 609.500 1780.000 0.000 0.000 0.000 0.000 0 0 

911_o__ ____ 5_0_0~0.o..0 ___ 5.s.a .. !t o o ..5.0.9 •. o.o.o ' --- ' 
100 530.000 587.600 535.000 ' 
300 543.500 ' 588.700 550.000 ' ID0 ___ 5_6.9 .... 0.0..0. 59.a~4Jl..O 569 • .0.0 0 ' 

00 590.000 598.200 590.000 ' 
' 000 663.000 596.400 100.000 ' .o.o_ .. ---1..0.0.0. ... 0.0.0 5.9.4~.6.00- __ 1.2.0s .• o.o.o ___ 

100 1600.000 605.900 1100.000 
000 0.000 0.000 0.000 

:• 

·•c.,_sB a, a a.o~--~• --5~&~o~--~3-~0.3~------'o . ...o.nn 90_0 oo o •. o oo 726 .•. 6.0.0 o.o.oo .S.86 ... 0..Q.(L.____ __ 5.a6. .. 0.0 n " ,,. 
000 
.0.0. 

, •t• Xl 18.488 0.000 0.000 0.000 16.000 200.000 16. 

l

'"~o...o..oo 0..000 L..00.0 ____ 5.9.8.....4'.~on~ __ .59..a ... 100 o.ono ____ ._o 
0.000 0.000 0.000 
n 

0
_0..Q.D ____ __,___Q_~..Qj)__ ______ 0 .• ..000. ___ ". " '" 

"' 

,! 

000 200.000 601.800 
000 599.800 0.000 

n 8T 20.000 0.000 603.400 0.000 100.000 603.500 o. 
.,, BT 300.000 600.900 0.000 400.000 599.400 0.000 486. 

i":------B.I.__ __ 6_0.0. 3.0..0 ____ 5.9Jl._4._Q_Q_ __ 5.!+_QL50..0 60.0...3.0.0 59Fl....4..0.0 54-3• 50.Jl ____ f,_0.0....3. 00 59R.40Q 56.9.JIO Q 

200 623. 000 599.100 
000 598.500 0.000 
2.00 o • o.o.o ___ I 4 no • n no 
000 0.000 0.000 

~ BT 598.400 572.500 600.300 598.400 590.000 600.100 598. 
•"· BT 100.000 598.000 0.000 000.000 598.000 0.000 900. \'"f--BT __ 59s. 40_0 _____ o .. 0_0.0 _____ 128s __ o_o_o ____ 5.9.B-4.o.o_ _ ~o.o_o._ ______ 1.J.LI...o.o.o ____ ....6.03. •. 

0.000 
500.000 
.6.0.0.L3.D.Q. __ ------ , 

0.000 
1000.000 

602,.60.0 _________ 
0.000 

--
:, -
" ". " 
" 
" ('I BT 0.000 0.000 0.000 0 0 000 0.000 0.000 o. 

•t NH ___ 3.000 .030 900.000 .035 961.000 .030 1500.000 0.000 0.000 0.000 ::• 

l
,o' __ xi 1-s: 718 31. 000 900. ()00--- 961.000 1100.000 900.000 1220.oo_o ____ o_.0_0_0 ______ 0 ___ 0_0_0 ____ 0 __ 000----------1~ 

• ' GR 608.300 0.000 607.200 100.000 603 0 800 200.000 595.200 300.000 597.000 400 0 000 :: • 
3 ,-G_e______s.9..6_ • .n_o_ o__ __ __s..n.n_._o_o __ o_ _ S9 4.. •. s. o_.o_ 6 o_a..._o_o__~o --~59.5_..6_0Jl __ __10.o..._o_o_o_ 59 6-.2-t)_o ___ ao_a_._o.~o~a~-~s_9_7_.-3_0_0 ______ a.an_._o_o_____ -------1" 
" GR 596.300 900.000 589.900 905.000 588.900 910.000 588 0 200 915.000 587.800 920 0 000 

.,, GR 587.900 925.000 588.400 930.000 588.600 935.000 589 0 100 . 940.000 589.500 945 0 000 :: • 
36i_G R s 911._o. a.o 9 ':io_._o_o_o s 9_0_ •. 2_o_o_ ____ 9_ss_ ... o_o_o 59 o __ f:,.oJL_------9 __ 5_a_.Jto_o ____ s_9Jt_._sJ1.0 ___ 9_6_1_._c>J1..o s q_a_._g_o_o __ ~..QQo .• _o_o .o_ _____ " 
n' GR 599.600 1095.000 604.400 1106.000 605.900 1200.000 604 0 500 1300.000 604.100 1400 0 000 ~ 

.,. GR 604.000 1500 0 000~-- 0 0 000 0 0 000 0 0 000 0.000 0 0 000 0.000 0.000 0.000 7::. 
I
" H.... 5.0.D.c D!ill 59.Q...O_Q_ Q70 62.0....llO 045 1..o..o~o.o.o ____ ..Q_60 705 •. 0QQ _____ 0.95__ " 
" NH 1380.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 'I .m ;• 
~' _ X~l--~1~9 ..... Ll.9. 2 J ._o_o_o _____ 6.25-.0..0 o ___ ~Z~D.5 ..... 0.0.0 __ _l_S_QQ_. 0 0 O l 7 O.Q....O_Q_O 2 l2ll_.__Q_OJL O...Jl..D.: 0 . ..0 no .....o .•. o_o_o _________ _____,--
1' GR 604.ooo 0.000 602.000 590.000 600.000 597.ooo 598.ooo 605.ooo 596.ooo 610.000 , er· GR 594.ooo 625.ooo 590.000 630.000 589.200 665.ooo 590.000 100.000 594.ooo 105.ooo ::, • 
~- _GR 5.9..4 .. o.o.o __ ll.5.._o_QQ._ 5 9.6.LO..O.O 12 5 Lo.o o 5 96.~o..o.o. __ ~11.2.0.~.o. ___ 5.9.!t....o.o_o~ __ ~J. 1 3.0--o~a~o~--5~94 ...o.o.0 ___ 1.11_s_._n_o.o___ " 

, GR 596.000 1182.000 596.000 1360,000 598.000 1365.000 600.000 1370.000 602.000 1375.000 " 
e": GR 604.000 1380.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

1

:. 

"L_Nc o_._o_o_o. ___ ~ __ ...o_o_o ____ o._._o_o_o_ •. Lo __ ~-----3.0.o _._Qo_o__ o .• ..oo_o o. o.o.o 0.~QO-~ ____ o_._ooo'-------------1'' 

.r:::,·! NNHH 7.000 .040 110.000 .090 132.000 .050 138.000 .045 193.000 .050 "' 
198.000 .095 930.000 .050 1100.000 0.000 0.000 0.000 0.000 0.000 ". 

" f--------------------------------------------------------------------------------4'" 
1" )(1 19.233 23.000 132.000 198.000 600.000 550.000 600.000 0.000 0.000 0.000 " 

•·" GR 606.300 O.OOO 606.400 85,000 606.300 100.000 605.700 110.000 597.400 132.000 ;: • 
'' GH __ 5 91_._2_0 o 1 3.B .• ..o_o_o ___ S.89.L0_o_o_ __ 1_5_0_._0_0_0 ___ 5.a_9_...z_o_o, __ --"-'6_0__.__o_o_o. ___ s 09_.1,_o_o __ __ -1._i o...J)_O o 5..9_0_._3_0_0_ _a_o_ ._o_o_n~------------1" 
~ GR 590.600 185.000 591.700 193.000 597.800 198.000 597.100 300.000 598.300 400.000 r 

... GR 598,200 500.000 598.500 600.000 598.300 700.000 598.400 800,000 598.200 875.000 : • 
(,_GR 5.2.9 • 2 o o 2 o.o . ...o..o_ o fl..O~L3_o_o __ ...2..3JL._o_o_o __ -'6..Q2....S.O..~D -~I-l 0...0.."o_o_o ____ o .. QJlO ____ Q...Jl.D o o ...o_o_o _o_._o~o .. n~----------""1,. 

NH 7.000 ,040 40.000 ,080 525.000 .050 530.000 .045 570.000 0 050 
NH . 575.000 .090 620.000 .050 738.000 0,000 0.000 0.000 0.000 0 0 000 
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• ' . 
' 

i 
' " 

469.000 •• 
_0 0 000 Ii 

-,:.:'r ,Xl· 19.844 25.000 1 ·,400.000 1 

, 472looo 1 150.000, 175.ooo, .200.:000 10.000• ' ,, ,.!.3~390 , · 0~000 '•·· 
I '· 1· 1' 1

1 
i ., 1 i'. ! ! , •·· I ., ', 'I 

X3 o.oo.o. il.ooo 0 1.000 3'00.000 · 0.000 ;r5o.ooo; . 0.000 o~ooo · i 0.000' 1 
: 0.000 , . 

I . 8 GR 606, 2QQ 0 __ 0,110 60-6. . .2.0.o __ _,_JU)_-O""O"'Q,,_' ___ 5_01,. zoo 2-n'.o_.._o..n_a _ __Jf,_o_zj,_QQu.ao_· --...:3>-10u01,.<ooJ0v.0U-JJ.0-----D6fl-6-.500 3:21-QO.O·e-...----'---'"'---- • 
_''i GR 599,300 361.000 S9B.300 400,000 593.300 406.000 592.100. 410 0 000 592.000 420.000 7 _ 
•::: GR 592,200 430.000 592.100 440,000 592,300 450.000 592,600 460.000 593.300 469,000 1;•• 1 

I r-GR 5 q_s.,6 0.0--il-2...0.0.0---59.B .• A0.0, ___ 5_Q.(l_,,_Q.Ocu.-.---5 9 B • 5 a O 6 an .o O O 5-9.9.,.9-U'O n.,___ _ ___,7 Q_@ • 0 0 0 5 48..-8-0-0---tWD-..-0-0-0 • 1· . 

• l:i GR 597.BOO 900,000 59B.900 950.000 604.600 1000.000 606 0 700 1100,000 607,700 1200.000 •,•';'·.• 
11 NC 0.000 0,000 0.000 .100 .300 0.000 0 0 000 0.000 0.000 0 0 000 
"L.-.-.-NH .. ____ .6 ~OOO ____ ---0.4.Q --4.25-0.0 0-------· -• 0.9.~D-~_..,J_.,o 0-3-•. 0.0.0 --•-• o5o ____ _J__0.0.8 • .00.0------A5--L0.60-,-0-0.0----~-• 050--_________ __, 

:', NH 1065.000 .040 1700.000 0.000 0,000 0,000 0,000 0,000 0.000 OoOOO ,: • ~ 

~ •··11 ~ I :;1 
- , -- _)U_ --2-0 .•. l.16- - --31 .•. o.o o ... -1.0,0.3 .•. o o O.-- --l-0.65 . ...o.o.o __ ---Ul-9.o .•. oo o 1-115 .,o o o 14 4-D-..-O..O-D--~ o .•. o.o,_u_ ___ o_,.n O.D------ .. o._.n,o.o.---- ______ __, 
'' GR 60B.700 0,000 60B.OOO 100,000 607.400 ?-DO.ODO 607.500 300.000 608,400 400.000 :;1 • 

•. , GR 609.300 425,000 608,000' ___ 467 0 000 598 0 000 500,000 598 0 200 600.000 599 0 800 700 0 000 -, 

I 
"---GL_ 6 0.0.-10.0 .. ___ ,800 .OO.D .. _6_00 .2-00_ 9.0.n .•.. Q_(l O 59.9.0 -4.0.0.---------1-0-03-..000_ .. _59_4_0 4.0.0.--l.O.O.B..Jl.00 ___ 59-3~2.0.0-----10.15-.,.0.0v.O _________ _,., 
' GR 593.200 1020.000 593.ooo 1030.000 592.100 1040.000 591.600 1050.000 592,400 1055.ooo 1

';

1

; • 

•• GR 594.100 1060,000 599,800 1065,000 600,600 1100 0 000 600,900 1200.000 600,300 1300 0 000 
,s_~-GR--- -6 0.0-.• 6 0 0 l-3 30--o-0--0-0----*·6-0.7~. -0-0 O l-3.64-~0-00---6-01-.-8-0.0-----.1-4-0.0 • o.o..o, __ __,&0-8-o~l-0.0--lS-0.0-o-0-0.0.-------6.0-7-•--3.0-0- ----t6 01>--e--0-0.0---- ··--·----~ -----~" 
" GR 609.200 1700.000 O.OOO 0.000 0~000 0 0 000 0 0 000 0 0 000 0.000 0 0 000 /'.' A 

I 
•I" NH'-----' 1.000 .050 265.ooo .090 100.000 .oso 1oa.ooo, ____ .,_·040 76i.ooo .oso J:. -

. .:::--:: 

7

~~:-:-3 33. ::: 

1 

::: :::-: 166. :·:: :::::-::: 31 o: ~::: 4 74: :::-: o ~::a :~::: ::-::: ·:, • 
!,.~6-l-0.-1-0 o._o O O 6 0-9-.-8.-0-0----1 0 0 ~ 0 6 0-9-.-9-00--- - .2-0-n-•. O.O-O--- -6-1-0-.-l.O o~--2-65--0-0.0----6 08-.-740-- 2 90-. 0-0 0--- ---------1" 

1.11:L"'G~RR "5'9060 •• o4'uo·uo· 310.000 602.600 400.000 602.800 soo.ooo 603.300 "7,u3·00 •• uo·uo·uo· "5'90.,3- •• 6,uO·uo· 7740vo··.o0uo·vo· ~,'.1 • 
708.000 594.800 715.000 594.400 120.000 594.800 

," GR.. _-----595• J_Q_Q, __ __,__5-o.__o_o o __ .. 59.6-• 9.D--uD--~zil •. o.o.~n __ __,,,_6=0 1..a.o..o~--~i F,6 .•. o.o.n __ -6-02..io_n --~7 8 o.~o_.,_n _.,_n ___ 6-0-2• _7_on ____ _ao_n.• a_o_o,____ ____ ", 
GR 603.100 900.000 603.800 1000.000 603.600 1100.000 600.500 1200.000 609.300 1230.000 ~ 

•:: GR ~~?•;,~~ !~~~-~~~ ~~~-~~~ !!~~-~~~ ~!!•?.~~ 1500.000 611.000 1600.000 610.800 1700.000 1::1• 
- _(i_,.ij __ .,:,o.,L...L .. .!1,,V u. -- ----L-o.u.u ..... v U-\1....--~--0-U-":l'-•-7-V..U-- ---- ..J. :,r.v.u .... u.u.U----C-.L-&.~---U U------G~ . .o.o.o....GJ)__O.--- 0-.-0..0..0-------- _o. ... unuQ;;.[\ ______ 3-__ 0.0.0---- -----tl •. 0..0 .. U-"-- "I 

"i NH 5.000 .070 700.000 .050 705.000 .040 763.000 .050 771,000 0040 "i. •::1 NH 1949.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ,,, 
f----------- ------------------------------------- ------ ----------j'° 

''1 Xl 21.375 33.000 700.000 771.000 1600.000 1650.000 1910.000 0.000 0.000 0.000 "I 
•"'j GR 614.800 0,000 614.000 100.000 613,000 200.000 608.400 300.000 605 0 800 400.000 :: • 

"I--GR.-60.5~6_n_o _____ 5_110 ... oo.o. __ 6n_4__.io.o. ____ 60.0._o_n_~o---6(}__4__.-6.Q_o. ____ 59.1._0.0_0 ______ 6_n__i.2_no _____ _zo_o. •. o_OJL __ .c,5q_7_.ao.o __ __z_os_• o_n_o _________ _ 
, GR 596.600 710.000 596.900 720.000 597.800 730 0 000 598.000 740.000 598 0 400 750 0 000 

.,, GR 598. 700 760.000 59B.800 763.000 604 0 400 771 0 000 604 0 400 B00.000 604.800 900.000 :•~. 
1
' 1_GR ____ 6.0..4_. s__o_o __ .. __ .1.o.o.o_._o_o.0 ___ 6.Q4_ ... s_o 0 ________ 1.1.0.0_._o.o o o_o~.s_o_o_ _____ 12.Qo_ ... o o_n _____ 6J1-4 ..... 6 .. 0_0 _______ 13.0 __ 0...._o.o a 6'Ht .• _1._o a 1 !f._o o .. ....cto_.,n _____ ------<'' 

D GR 612.500 1455.ooo 613.ooo 1soo.ooo 612.500 1600.000 612.500 1100.000 ~13.600 11so.ooo • 
.,, GR 612.600 1B00.000 612.800 1900.000 614.500 1949.000 0.000 0.000 0.000 0.000 :,, • 

"r_Ntf,_ ___ ... _._Q_Q_Q._ ----• o-80. I 5 0 n ~0.0.0----------1-10 1 7 0.4.-0.Q_Q_ ----~0-4.0 .. ----------1.750 .•. o 0.0 --- • ] l O I 9'1-7.~0.00- . ----.O .• oo_n_ "I 
.;::: XI 21,754 30,000 1697.000 1758.000 1800.000 2100.000 2000.000 0,000 0.000 0.000 ~,. 

:::;--~~----6-i-~:-~-~~----~:-~~~----61·~-:-~~------l~-~~-~~!---6-l~:-~~-~----2-0~:-~~-~-----6-l-~:-~~~•---3-0~-:~-~~---6-l~~:---~:-~~~---------·--- 1::1 

.... GR 610.800 500.000 611.100 600.000 611.600 689.000 600. 700 730.000 604.500 800.000 : • 

---1~ 

" 

11
, __ __ GR ___ .6_05 .... 20_0 9 o_o_ • .1to_o_ __ .6.o.s_._o_ 0_0 ____ 1..0.0.0._ o_n_o. ___ . _6_o_s...,.6..o o 11.0..Q. 0..0_0 _____ -6 DA ... 4.0 .. o 1 2 o.n.._o_a._o 6 OJL. 1 o o ___ LJ.o o . ...o.o.o_ oo, 

•l GR 604.900 1400.000 605.300 1500.000 604.400 1600.000 605.500 1697.ooo 601.400 1704,ooo •·1 • ..,1. " GR 599.900 1710.000 598.800 1720.000 598.200 1730.000 597.700 1740.000 600.400 1750.000 ~ 
, ... ___ .GR--6.0.7 .• A.o_n____-1-1.sa ___ o_on ______ .b_os._9_0_0 ____ .lB oo .• o.o o 6 o.4+80 o I a.1-s• _o_o_o ______ .6L3 .• .1.o.o, __ _,_a9_1.• a.a.o 6 l6_.1+0.o, __ ___,_99_1 .... o.o .. ~ ________ ___,;;I 
I" NH 5. 000 .090 1703.000 .050 1706.000 .040 1757.000 .050 1760.000 .090 ·~ 

e1::~~~---- 2002.000 o.~-~o__ 0.000 0.000 0.000 _ _'.l__-_~-~o 0.000 0.000 0.000 __ ~-=-~-~-- :;\ • 
·''1 Xl 21,824 34.000 1703.000 1760.000 370.000 370.000 370.000 0.000 0.000 0.000 "I 

••'; X3 0,000 0.000 0.000 1135.000 0.000 0.000 0.000 0.000 0.000 0.000 ~". "--~=--- -:tt~~~----- s:O:~~~------:tf:-~~-~------~~:~~~------~i ~ :6~~ ~~-~:~~~---- -~~:-i~-----1~~~~~-----:~::~~~ :~~-:~~~ ---- :: 
.~ GR 605.200 900.000 605.000 1000.000 605.600 1100.000 604.400 1200.000 604. 700 1300.000 

1
;;. 

L.GRL---16-0A~.9.0.0--lAJlO .. .o O O 6_05_.] 0 0 ] "i o.o •. o.o.o. __ 6,0-6.-1 0 0 6 n 6-• .0.QO 1 68 0 •.. 0.0 0 6.0.4 . .LO.O ] 1'..0-3-..D.O. , 
GR 597.200 1706.000 593.600 1710.000 595.100 598.000 1730.000 600.000 1740.000 
GR 600.100 1750.000 600.400 1757.000 604.900 607.200 1770.000 606 0 800 1800.000 
G 605 300 1900 000 604 500 000 000 605 300 15 9 08 O O 



I 

I 

I 

i; : I I I ' i I I ' i I • 090 I 

• 
xi " ' 21.843 '' 5~.;oo 1600 .• ooo. I 1651,o:oo 100.000 1 100.00·0 ' 100.!ooo, 0.000: I : o1.:ooo o.oloo ,. 
,l<.,,3 0.000 0.000 0~000' 1060,900 ' o.µoo I .o.oo,o .I 10.000 ' '0.000 '0.000 Q,000 

• lGR 6]3,300 0,000 612,400 100.J)J)Q 6]3,7QQ ?D0,000 612.1..!)Q 30Jl....0001 6)3'.)QO t+.0-!l+.O.IUI.Aft __ __;__....,.;_ _ __;_ __ ..,: 
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"---GR _____ 6l.9 .• .8 00 .. __ 2_00.0 .•. 00_0 ___ 6.l.8 .• So.o ____ .2.1.oo ~-0.0 620...2.0.0: __ 22.o.o.~o.o.o 61 9 .•. 5.0.Q __ z.3.0ll-U.OO 61..9--1 DO 240.0 .•. 0.0.0- --~· 

I.
~ • ;,

1 

__ ~~----~20: g~g 2soo~~!g __ ~1::~~g,_
4 

- 2600:~g~ 619:~gg --~7:~~ gg~ 61 ~: ~g-~----~aog: ggg 61~: ~gg 292~:g~g,,___ ____ _______ :~ • 1 
1" x1 24.490 58.000 1000.000 1095.000 73.ooo 73.ooo 73,ooo 0,000 0.000 0 .• 000 :: • 

•.·: X3 0.000 0.000 0.000 430.000, -- 0.000 1185.000 0.000 0.000, __ __._..._o~ooo 0.000 --- " 

~ 
·"r,-Gfl__ ___ 62.6~8D.O-- ____ o _o.o.o ___ 6,L9-S.0.0.. 0 . .-oo.o_ .6la~6.0 0 l o.o~n_o.o .. __ -61-7.,6.0 0 2 o.o .•. n.o.o_ 61.8...2 0 D --300. • .0Q_Q_ ___ - -------<: I I' GA 617.600 400.D00 617.600 400.D00 617.600 400.000 617.600 400.000 617.600 400.000 

~ •:: -~.~~-:;;:_~_gg ____ ;~_g:1gg __ _!;j:~_gg _____ ~~-:_g~g----~~~:-~~ ~~g_:_gg~---!~~:ggg ____ ~~:~g~----~i~.:~gg _______ l~~~-:~g·~---------··--------). 
," GA 613.800 1003.000 614.200 1012.000 615.500 1046.500 620.200 1046.500 620.200 1048.500 [:' a 

1,

1 •·:u: :~~~gg __ 1~:t~gg ~~::_i_g~-~-g~t-~~ ~~~-~-~ l~~-~=~gg ~~::1.g~__:_j_g;~:ggg ~~~~ .. ~g~ ~~~!:.g~---~::1 • 1 
"I GR 622,100 1185.000 622,100 11A5,000 622.100 llAS,000 6?.2,100 1185,000 622.100 1185.000 3. 

•"1 GA 622.300 1200.000 620,000 1300.000 619.100 1400.000 619.ooo 1500.000 619.ooo 1600.000 ''I 
"r--G-R---6-l-7-•.. .6 0 0 U0-0 .• _().Ql}_ ___ ---bl.8-.~-0--- -l-80.0-.-0-00----6-1-8 • .00 0 lS0.0. •. 0.0.0.----6J..9--8cO 0 2.0 0.0..,-0-0 0 618,5.0.D 21.0.0 ,.0.0.0.--- --- ~t 

I 
"t GA 620.200 2200 0 000 619.500 2300,000 619.100 2400,000 620,000 2500,000 619,600 2600.000 _Ji;· 1 

•:: --~~:---~~~:;~-----=~~t:.~1~--~ j:ii~g ____ 2.~~=-~gg _____ ~~:~gg ____ _2~3-~=ggg _ 14_g_jgo ---1:g~g___ 6/l~:~gg ______ _f,o~jgg________ __ 

:\:1 ~. 
::1 ~i---~-~:lii----~:-~~~--------~-:~~~ ~~~:~-~~-----b;;-:;!~ l l~t~~~- 1~:1~~ ~~~~----~:~~-~----;:-~li Il1. 

-~; BT 12.000 450.000 622,800 0.000 500.000 622,900 0.000 600,000 622.900 0,000 ," 
:o ..... . . .a T -· __ 7.o.o Cl .o_o a __ -· 6.23.-1.0.Cl _________ o_.,..o e10 __ ao.o ... 0_0.0 ______ 02.1.-1.o_e1 _______ o.." .. o.o_o _______ g_o_o_._a_a_o __ ----623 _9_0 _a___ __ ~ ..... o o.0_~ __ 1..o.o._0. .•. 0.0_0 _________ ., 
,. BT 624.500 620.000 1046,500 624.600 620.200 1048.500 624.600 620.200 1095,000 624,500 " 

.", BT 620,000 11B5.000 625,600 0.000 1200.000 623.200 0,000 0.000 0,000 0,000 =1

::. 

,:_;~~~Q~~ggg --:~~g---- -:~!:g~ ------: g~~ ;~·=g~~ --~g ·-~~~-:ggo O -~~~ -59~:-~·gg-------o:g~g- -------- :· .,, , ----- -- ·~ :, . 
36 • - . , ,,... - I ___ . __ ..X.L---2-4-,.7.39. _____ --26._0_0_0 _____ ~5.4.l. •. 0.Q0 ___ :.t,.05 • O.QQ ____ __:._2.0.0.• 0-Ql!.------4.QO •. 000 --~33,.ooo__ ____ .Q •. O.OO - - Q60 0 •. 0.00________ " 
~, ..,-:::i " nnn n nnn n nnn n nnn "-- .. n--·nn'n 11, n nnn o.Ooo 0.000 0.000 0.000 1·~ 

."1 ~~ 627:aoo 0:000 627:600 35:ooo 621:900 ··ss:ooo 619.100 141.000, 619.100 241.oooS'6':f 41,r,,( 1::1• 
:,~: --!~~-:1g~-----;:~: g g-g- ---~~-:-~ g ~ ------~-ii :!g g !ii~: ~-g-g-----~~t:~ g-g----\:f~ :!:~ ~ -- :~~t=:=~~----:~i: ~~ -----;!·!·:! g-g -!____ !:~ 

e"1 GA L620.100 605.oQ_Q__: 620.300 624.000 620.600 741.000 619,100 841.000 619.100 941.000 :; .• 
,"~-GH ___ .6.l.9-c:;·_QQ __ lQ~4_[.;_o.oJl ___ .6.214.200 ----11.4.l--.O.O.O 1.20.~.500 1;,41-0_0_0 _______ 1,;,3 __ 1_0_0 __ 1;,1,;,_non .... 1,;,1,_400_ L21'.7 __ nn_nE.\/D5f /!IO sol 

,": GA 627,700 13 l O • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 ~,:.Ii • 
... I NC 0.000 0.000 0.000 .100 0 500 0.000 0.000 0.000 0.000 0.000 , 

".--N.l:f ______ a.~o.oo _____ ._oqn {+_4.1. o.o.o_ ----~-oAo su .• o.oo _ • .o.60. ______ ssL •. o_n_.,_ _____ 045 59.6. •. 00.CL _______ ._0_9_0 ________ _ 
" NH 605.ooo .010 624.ooo .oso 841.ooo .o3o 1310.000 0.000 0.000 0.000 

•i::---:;- --·-2t:-~!~---~:-~~ ~---------~-:-~gg-----9~:g~~--~.o-~-:~-~~---\;;~-~:~~~--- --
13~:0~~ ~: ~·~-o----o-.-~~~----~-~~-~~0---------------1~ •.·· 

e/"1 NH 8.000 .090 441.000 .0130 541.000 .060 551,000 ,045 596.000 .090 '"· 
[,-1'11,1.. __ -6.o.s~.o.o.o_ 0.1.0 ___ 621t. •. o o o .. ---·---•-oso ___ ____a_41..-0_0_0 _________ 0_30 __ . 1 31 o.~_o_n__ ___ ___o~o..o.o ______ o.oe0.o.o. ____ __o~o.o.o_ -------"i 

.~, Xl 24,913 0.000 0.000 0.000 360.000 360.000 360.000 0.000 .900 0.000 
1

;~. 

54
.__ __ .x 3.. -- ______ Q_._o_o o __ - --~Q_o _ _Q_Q_Q ____ -~-- .. o .•. o.o.o_. --______ 1.a.o..._o o.o ______ Q_e.o.o..~o --~15 o .• 1l...O Q __ __ ___o__.o O.Q _______ Q_._Q.OJL___ a_ .... o.o.o___ _____ _Q-0--Q . .O .. O .. ___________ ,, 

" 

C: NH 1.000 .090 316.ooo ,010 330.000 .o45 3ao.ooo .010 398,ooo .020 
• tL_ NH 510,000 .200 700,000 .030 930.000 0.000 0.000 0,000 0,000 0.000 

" 
" •. ,, , 



I 

• 
619.100 I 

611. l 0.0, •·. 
6230,6, 00 , •, I 

7.000·' 
51().000 

316.000 
1370. 000 
'600,0001 

, , 090 
.200 

611.100 330.000 610.~00 340.000 610.sod 
612.600 375.000 61'3.800 380.000 , .622.800 
'626.eoo 100.00.0 631.200 ,eoo.ooo [' 1634.100. 
13t6.000: .070 330 •. 0~0 ' '~045,: .!380)0001! 

350,000 
398.000 ; 
900.000' · 

: If ! , • 0:70 
o.o·o,o 

610.600 

~~!:~~~ I 

'. I ,. 

398.000 · 
· 0.000 · 

360.00,0 
:510.000 
93.0,000 

, ~ 020 
10~000 

. ' • . ' 
I 100.0?0 .oJo 9;30.000 o.ooOJ' • 0.000

1 

;.•---------------~...---~---:.......--------------.......\..------"-' ~-~-------'-'-...!'--------------'----'------'-'------~-~--'-----'--..'::. • 

,'-G.iL ___ 6lJ •• SjjJi ___ 3,25 •. o.fiii ____ 6.i.9-31i0--1+25 .• ilOii 6:?L.J.Jl.u.0-~.-..;,525-0.0.iL.---62-3.,.l00--------625....0.0-u.----6.2.6-.-20-0-.~--1-2-5.0-00 
., GR 626.aoo 739.ooo 620.100 760.000' 619.300 a2s.ooo 619.soo 925.ooo 619.100 945.ooo 

•··, GR 615,200 954,ooo 615.600 95a.ooo 615.200 965,ooo 614.aoo 975.ooo 614,500 985.ooo "H:- -- .61.3 •. 00.0 ____ 995-.0.0IL.. ___ 6L3...l0Jl. _____ 1.o.os. •. 0JJ0 ___ 6.l3.-9Jl0 i 015..,.0.0. 61.4~9.0.0 0 I a. 0.0.0 618. BOO ].0.2.½0.0 
'' GR 619.400 1025.ooo 61B.9oo 1125.000 619.eoo 1225.-000 020.100 132s.ooo 622.100 1337.ooo •r GR 638.400 1395.000 0.000 0.000 0.000 0.000 0.000 0 0 000 0.000 0.000 

I·.~ -...Q.1 _____ !t.._nno.. __ -4.63!L..o.o.o. -1.lA o .•. o.o o a o 60 •. O.OJl--1--1-1-0Jl-..O.O . .,_ ___ ,o ... o.o.o, ___ -~o~.o o...,o._ __ ___.,o -O-OO------IJ-.. 0-0410'--------0. •. o.o 0------
~ NC 0.000 O.OOO 0.000 .400 0 800 O.OOO 0 0 000 0 0 000 0.000 0.000 

.(" NH 5.000 .090 651.000 .070 660.300 .035 725.400 .070 730.100 .050 

XI 25.11a o.oo, o.,oo 0.000 300.000 1so.ooo 12s.ooo 0.000 1.870 0.000 
• '~3 0.000 0.000 0.000 200.000 0.000 460.000 0.000 0.000 0.000 0.000 

• :/ N~ 139~:~~~ o:~~~ 9~.u~.u~----o-:·•~u~-"~'-----'9..,su~,_.: ... ~..,:,.,o._ ____ o·~~~~~~--~lO-.l.t~-----o-.~u~.t1~1------Ll.u02~-~~~, ___ 0:_~~!-"-·---------l 
'''_______xi_,___z..._l.65-- ......-3.L .. O.OJL ____ 9lt.S..,JI.O.O-..L02.L...O.O.O---
!" X3 0,000 0.000 0.000 925.000 

~ ••I Gfl 635.500 0.000 626.300 25.000 

l 0 0 • 0 0.O.----.c· ... 25-0...0.0.Il____:__,____ _.2~5 • .o.o.o ___ -Mo-0-O.0'------'O-o-~-"-0---'------U0 • 0.O01
-'---------

o. o o o 103s.ooo 0.000 0.000 0.000 0.000 
621.400 53.ooo 6lB,5oo 125.ooo 616.800 225,ooo 

'' , . 
' ., 

:• 
" i:j• 
·1: 
;:i• 
·~ :,I. 
:1 

r -NH l 210...0.00 0 , 0.0-U-----0....0 0 0 0. 0 0 0 0 • 0 0 0 0 _Q.Q O O 0 .0.00 0 ...0 0 0 0 .-0-0 0 0-~0-0-0----------e 't ,, 
63.000 63.000 .930 0.000 0.000 i'. 

· -GRc.-__61>.L. s.o o o. o.oo 63.8.-0.0.o---LO.O .• .o o o 6 ,s...ao.o.----,c?.0.0 .• .0.0-0------63.r.,.1.o. . .,o----'3'"0...,o.__ • ..\Jo.ow_..o,____ _ _____,633~1.o.o---4.0-0~o.oo 
'I GR 632,200 500,000 631,700 600.000 632.400 700.000 613.100 700 0 000 614 0 500 710.000 

-~·· GR 01s.ooo 120.000 615.900 130,000 6H,.3oo 741,ooo 628,soo 741.ooo 628.500 743.soo ,, . 
,'\_GR 61.6. O.OJL __ L43...S.DJL _6.LS.AO.Q ____ J.5.8. .. 0.0.fi_ ____ hlS,..LJl O 160 • .Q.OJJ ____ l,.13. • .0.0.Q .• __ _,__7_,__7 n •. o ..... o \LO __ .c,f, I 3. • .4Q.Q._ ___ :z.ao. .. o.011---------------1" 
~ GR 613,700 785.000 632.200 785,000 631 0 800 800 0 000 631 0 300 900 0 000 631 0 200 1000.000 I 

.". GR 630.800 1100.000 630.400 1200.000 629,000 1300.000 0,000 0.000 0.000 0.000 I,,. 

I 

I ::r-N .Mo ,080 .. ____ .030 ______ .0...,.000 0.000 o.o.o.o, ___ _.,~o-"o"o----0...-1:01-1.01-1.01-------IJO.-O.O.O---.JJ'-• .O.O~ ----4 I 
I e;:$: Xl 251)178 0.000 0.000 0.000 l.000 1.000 lvOOO OciOOO OoOOO 0.000 3J~· 1 

"' _ __x2 a_o_o.l)___ __ o~o.o.o.. ____ 1L,..Q_o.o_ -------.0.~0-o.o _______ ___n...o.o,~o~--~o .... o.o.o ______ o, .•. o o o 0...000 • 930-------.0..0.00 • 
,. BT 17.000 0,000 641,500 0,000 100.000 638.000 0,000 200,000 635,800 0.000 :: _ 

.,, BT 300.000 634,100 0.000 400,000 633.100 0.000 500.000 632,200 0.000 600.000 •~-
.~ _a..,__ __ 63.l.,]QQ 0....0.00 ZOll •. 0.00.. 632.J+.O.D 62~.0.Q __ _____,_4,.L..,.o.oo 632-.400 ..62-8..SO-O----.U,,.J..-S0-0----632-.-4-00---- '• 

l~I BT 628.500 785.000 632.200 628,300 800,000 631.800 0.000 900,000 631.300 0.000 ;, • 
•" BT 1000,000 631.200 0,000 1100,000 630.800 0.000 1200,000 630.400 0,000 1300.000 :,·j 

]"i_.BJ ____ 62'1.0.oJJ ____ _o__o.o_n_ ____ ...o. • .oJJJl ______ o_ •. o.o.o ____ o._o.o, ... o~--_..,.o •. o.o.0 _____ 0. .. 0-00 .. ____ o. .. .o o o o ..O.OO•----~O-O-u.0------------< 
131 

•h Xl 25,190 0.000 0.000 0.000 10.000 :'.i• 't_.Kz_. __ __._o...oo.o_ __ _,,o~, o .. u.o ... o ___ ..,..n,...., o.o.o, ___ __,,,.ooo o. ooo 9 
NH 5,000 ,090 651,000 ,070 660,300 ,,· • 

•·; N~ . __ 1_2_1_0_._o_o_o ____ o_.000 0.000 o_._o_o_o ____ o_._o_o_o___________________________ -------1:. 

10.000 10.000 0.000 0.000 0.000 
o. o.o.o ____ -1..,.0.0.0.. 0..000 o_ono --O.. • .!l.0.0.....--

.035 725.400 .010 730.100 • 050 
0.000 0.000 0.000 0.000 0.000 

----
'

1 

Xl 25,191 0.000 0.000 0.000 1.000 I'~' 
... EJ 0,000 0.000 0.000 0,000 0.000 I, • .,_______________________ _ __________________________ ___,·.,, 

!- -

-~ p• 

1.000 1.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 

' h-- - ·----------------- --------,.~ 
.4g ~ 

:~. 
-- ·--------------- ----------::1 

.~'-L.~1--------------==~-·==~~--=--·-===-~~~~~~~~------=~---------===~~-=l·_:.~:_.J:• • • r::r--------------------·--·------ --- ·- - --- : 
,57; 

' 
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'1 HEC2 VERSION UPDATED JAN 197(:, ,, ERROR Ol,02,03,04,05,0o,07108,09 
' 

CORRECTIONS 
, '~ODJ.E.l.C...4.I.LON.S 5 2 ,.53.,..5...iu.5.5.s..Sf>_..5_7_..5>1 
1:1 **********.g.i:!-'2**~*********0** *****~*******,a, a,,* 

' i 
--- __ , ________ ,_ ___ ---- --~--------·- ....... -----

" 

' Tl rTTV n~ C:T~QI TI\H'::. l,..l~Tf.:;~TC::. 1nQ Mn c;,i:.7n_1 B con tC-f"T UAfl.iAr..lC"D l.l r- onc:c,n1., 
----.---~ - .,. •-•-- ......,,._._, _._,.,-... _ _,_, • .._ ,., ................. ._._._,, ............. I•• ,_.., ___ ..,..,_. __ ._'I,- ... ••- •-.#--',,J•J-..,.__..___,__.•>.#--,......_r....._l,,-...,,-\;JI ~ ...... --f--fT,l.,...,,f.....,..,-Q..._.f-\-rv-.8~•-•µ.v•J-..1'-IJ-¥,1 

rn, T2 l.ll.k,YEAR FLOOD = 8220 ,., T3 CLINTON RIVER 
'1?1 

I e----·-- ... " 

1::1 Jl !CHECK INQ NINI/ !DIR STRT METRIC HI/ I N·S Q 

I 

" I I I I i I, 
i I 

I I 

-
i 

------

- - , ___ ......_ ____________ 

WSEL FQ 

I 

' ' 
' -
'' I 
. ' 
" 1, 
' 
" ., 
., 
., 

" 
·-" 

" ,, 
;g 

.at -
• 
• 
• 
• 
• 

:"~------- -.1_. ________ 4.~---- ------- 0 o~ ___ Q •. O o.o o.O.CL___ ____ o .• .o.o. ______ ;o,._o ____ ..... ..o .• _ -5..9.9 ..•. o ao o. •. o.o.o ________ - --------- --------------------- " 

• 
• 
• 

',, ,, 
f•i J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE " 

" I'' " t·,1 
-

3.000 0.000 -1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 " 
!oo[ 1:· ;r= ---~ + - ------ . " 

" 
j23 " 

" '" " - ---~ ------------------ ---·------ ----~· ------

• • 
:2'i1 " 
nj 1'" 

" " "' 

• 
·-· - -

I~ " ' ,,, 

" ---· ----- .. -------·---------- . ---,. 
" 
• 

• " :42 ., • " " --------- --·-- ------- ------ ---- --- ----------------------- -- -

--------------------- --- ~-,, .,, 
" .:::l 
" ... 
,,, 

I 
.. -------

"· -47: 
~~ -------
" as: 

-----------------

-------·--- ----

-------------------------

--------------------------------·-

··1• -----------1" 
" ". " -----------1" 

j57 ,,, . 
!sg 

,: . -~:l. 
_____________ ,__;04 

---------

,. 
,66 ,A. 

lfiT-

I 
.. "~ --------------------------------------- ~-----· 
•f:~------------------·---------.. ·-----------· , ____ ----------- ---------·--------- - ,, 

: .• 
---------" 

•l'-'--::1 -~------- -------



' I, i ., 
I I I' I 

I 
I I," 

ir I 
' I 

I I' I I I I, 
' 

. ' 
I I 

.: ' 1'. 
I, 

I ,, I I 

! I 

'' ' I 

I 
I 

e 

8 

CCHV= .'10-0 f"'.C'c.'-',.,V'; "l:nn. 1
1 

1490 NH CARD USED ... vu ':. 

---SECNO DEe..Ili CWSEL---CRI.W.s ____ WS.ELK EG H\I HL OLOSS--BA-NJ(....;EU-V--------------···-· ·-----------1 
!• Q QLOFl QCH QRQB ALOF.! ACH AROB VOL TWA LEFT /RIGHT 

•1: _ --~t~~-F --~~ ~:L.- -~.~~H--· ----~~~:a ___ 1.~-~-!.Al~~~ H •·--~~~NJ~~6~AR-----i.6;l~~n .:~~~-T . .___ __ ------- :• ,0. 
________ J 

'--•-·•--- - - --- i:il 

"1 3470 ENCROACHMENT STATIONS= 800.o 1900.0 TYPE= 1 TARGET= 1100.000 I e,--, 16.87 17.68 599.68 o.oo 599.68 599. 76 .08 o.oo o.oo 593.40 ::, • 
l"'-------10.0.0.0~ ... -----5.63-'•-----AO.S9-, -----<e.2.1.7. ___ 43_a3. ____ }30L---l85 .• --.--0-----·0-•-------595. •. 5 . .,___ ____________ - ·•1 
.,, o.oo 1.29 3.14 1.50 .081 .o69 .o4o 0.000 sa2.oo soo.oo ., 

-+ ............... -• __ ._.. ___ _ 

~::r·-- ._o_o_o_5~:- _ _:400. 2480. _23~_0_ •. ____ 0 ______ 0 _____ 1 ___ 0_._0_0 __ 1_0_83.47 __ 1_e_a_3_.4_7 _________ ------------------· ---·-------• ----~::1 • 

I 
•::i 1490 NH CARO USED ::'I• 

-------------------------------------------------------------j'" 
.• ::I_ 3470 ENCROACHMENT STATIONS= 765.0 1500.0 

17.09 17.51 600.ll 0.00 o.OO :,e 
,-f----------82.,W. 44-92. 3587..-·-------l.4.l~-----3-6.0.9--~-........ , - -------- ------------- ----" 

TYPE= 1 TARGET= 735 .• 000 
600.18 .01 .42 .oo 593.40 

2-0.4. l-4-9. 1..3.9. 2..3.. 59.S. • .O.O-----l"L .16 1.24 2.98 .95 .069 
•:: _ .000243 1100, 1180. 1100. 2 

----------------------- ----------4~· 
.,.' CCHV= .300 CEHV= .500 :i. 

",_l.4.9.0_NJ:!....CARD-USF..0-----------.. --------· ,•i 

•;~l-:~10
.1.i.~.i~~~c~!~~

5_:~_!~-~~-------~·~~gn~---~~g~~6~I:~~ 1 
.o!~R~~}~~oz. -~-

9
-~~~-.S.9-l...4~-----------------------~ii • 

-1 8220_._ 4264. 3893_._ 62. 3530. 1235. 01. 147. 24. 597.oo :; _ 

.045 .040 .ooo 582.60 765.00 
0 1 o.oo 735.00 1500.00 

·- ---- -------------· ----·--·---. ···-· 

•1;::L.0.003!.~ 1 "i! 3
i~~·-··---;~: -·--_:_C'~1_ _____ :.~~ii ...... -·~-4

~ D~-~~---1~~-:ii~-.l~&~~ ------<::1• 
IM e 

•~ '.:I• l,e 

I --- - -------------- -----------------·----------------------------------------------------------- ----------~"' 

.1::1 SPECiAL BRiDGE 

7
,:;. 

'"L--SB.-XK ...... ______ _J(_t(_QR ___ coE Q ___ ~ROLffi.---8.WC. .-. ___ awe__ BAREA _____ ss __ . ________ £.LC~H~IJ-· __ ~E_.,__I C=H~D---- ------------- ., 
• o.oo 1.87 3.04 o.oo 104.00 o.oo 908.70 o.oo 583.50 583.50 • 

•·· ~_,_I• ~7 , ,1.nn uu /"'A.On 11c-c-n .::·---·~-;~;~;E .. ;;o--·~~-~I~R~F-l_D_W _________________ . ________ .___ _ ___ ___.__________ ---------- -------1::1 • 
!~t ~ 
I - --------------------- ----·------------·------------~------------- .. ---------------- ---------r"° 
" EGPRS EGLWC H3 QWEIR QPR BARE A ELLC El TRO CLASS , . . ~. .• 
~ 5 s , ___ 6.0.2.. o_. ___ 6.o .. o .•. 2.1 ___ .o .•. o.o. __ ~401.o .• ___ .... '+.lB.3.... .. ____ ..9.o.9.-.. _ .. 59.1.. •. o~o---sq7.~s.o __ ._3_0 •. o.o ___________ -----------1"' 

I 
• 



,., 
• 

! ! 
I 

i I 
I 

I 
' 

i I 

1 

34jo ENCROACHME~T STATldNS= 

Ii I·· I' I 
I I ' . I' . I I I I ' I ' I I' I I ' I ' ' I ' 

: I I : I ! I ' ! I I Ii ,: 11 ! 11 1' I: I ' 

:1.0 :000.'o T¥~E:h' Yi ITARGE"T=; '799~0100 ' 1 ! 1 ' 
' , I ' 

I 
I I 

I 

8 'i £..Y .... -5£.CJ..lQl:,I .UI)'.__,___QE. ..... 51.EBJ. .lS'-'i TlJOY l 5. 8 ~-- .~ ............... -= ------~~~ .---,-------------~-.....,.::, 
'' 

• 1, i 17,26 117,76 6 0 600.92 6 .18 .oo 593.::10 ------------1: 
I s22o~_L,84, 31-~D- 369,, __ ......._.,_.,_J, 104]__ , 2400----3.6-o 54L. --- • 

•1' 
I 

.20 1.04 3.oo ,95 .o75 .o45 5 .ooo 583-lO. 1.c10 :· 
.000226 500. 010. 010. 2 o 1 o.oo 799.00 aoo.010 , 

' I ---------------------------'----------------------•--------'' 

~ .i, . ' 

•· 
I ,. 
I . ,. 
I: 

• I• 
·t 
•1: 
.1, 

' 
I" . , ,, . _, 

.!: 

I---~~:- .100 CEHV= .300 --------- ------------ ---------------------------- ,:': ~ __ L4..SI.D....NILCARD ..... USEO. -- ·- -- ------r 
32e10 c:~-~~__:_~~'.TION _ 1·1,41 E;,<.TENDED _ 1.0,2 FEET -·--l 

i SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 1: 
' Q QLOB QCH QROB AL08 ACH AROB VOL TWA LEFT/RlGHT I• 
; ---·--LU!I" Vl.D.B ____ \/CH_ ____ \lROB ___ xr,u_ __ ~NR ___ lolf.N_ ......... ---Eu,U.N.----SSTA---------------------·-·-------------1' 
' SLOPE XL08L XLCH KL08R I TRIAL IDC I CONT CORAR TOPWID ENDST :• 
' 

' 
'I ' 

'i 17.41 ll7.65 601.02 o.oo O.OO 601.09 .01 .16 .OO 590.CIO :, 
1 8220. 415. 3248. 4558. 464 0 1027 0 4702. 337 0 49. 590.00 a 

•1 -o.3° 89 ___ .3....l.6-----o-91---.095 ,045 0 0.9.4-------..0.0..0--5.83--3:z.___2.1,.l..-<!.I ---------------------1'" 
' ,.000236 100. 0,00. 650. 2 o 1 o.oo 938.79 1150,00 : 
i, 31 

,, --·------------- ------------- ---·- -------------------- -·-----------" 
:1 14~10 NH CARD USED ---··----·-·--- - ··- -··-- :: 

-L .... __3_4J'..O......ENCROACl:IMEN.LSIAI.LOJI\IS..= • Q 9.2B .• Q I YPE= ___ ..l...._I.A.R.GE:L:;; __ ._92..1 •. 499-_________________________________ ,. 

:1· VALLEY SEICTlON B 46 :: 
) ---------- ---~---- - ------------------·----------------------------------------------------1'° 

17.59 17.52 601.22 o.oo a.oo 601.21 .o5 .10 .oo 593.10 : 
' 8220, 314. 26'70. 5236. 401, 960. 6034. 455. 65. 593.,50 ., 
'------oS.4...... __ 78 2.18 .8L..... ... __ o.£l95 0 046 ,100 ....,.:OQO 583 0 70 3'9.~()0 •--------------------'" 
' .,000211 1000. 960. 700. 0 0 1 o.oo '888,20 927,,!8 :: 
&I ~ ,, 
"'--·---------------·-·----------------------------·--------·--------------·----------------1'" I 

.1: 1490 NH CARD USED = 
• 11.10 16.01 601.38 o.oo o.ao 601.46 ,oa .lA .01 592.00 " 

" 

• 
' •• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 1

1

• a;:,2.0. ·n.a7, 3900, 123~. 3.l.8.9. 1.1.10, 1112, st.o, 01 ........ ......s.92.,..o.o, ________________________ ----1'' 
' .65 1.00 3.25 .72 .095 .045 .078 :ooo 584.57 33.79 -~1 ,000262 750. 1000. _ss_o. I O I o.oo 1279,85 1313:64 ~ • 

• ,.. 1490 NH CARD USED ,!~. 
~ J :«_____ _ __ V_A_L._L_E_Y_S_E_C_T_l_O_N_C ____ . _______ ·------------------·--4~7---- ----------- ----------··--------1,j 

• ., :J• 
.,_ --~8.-29 l 1' .• _9_3 __ 6.0.LA.8~---D- 0 0 .. - ...... 0.~0.0 ....... -6.0.l...B.9----·0.6, ___ -4-.~---,[l0 __ ._5.9.4_.1~0---------------------------<'' 

I

" 0220, ;2420. 2613. 3179'. 1342. 978. 2332. 826. 133- 595,.60 
.,, .98 1.01 2.67 1.316 .030 ,036 .oso .ooo 586,.90 18,61 

'r--·"·0.0.0.139 l 950 2.€>6.0, 215.0, •-----~----~----~--~-Q.Q __ . ....89..3L..2B._ .... 9.LL,.13,.,.__ __________ _ 

•r:i 
'\--L41~.QJJH--CARD_ JLJSEDc.._. ____ . ____ ..... 

5>• .", 
• 

" ' 
VALLEY SECTION D 

,03 
4797. 

47-3 

• 09 
942 • 

• t : 

• oo 
154 • 

600.00 
596,.40 

l:1 • _ _________ _J,, 

~ 

;j. __________ _J,, 

" 1::. ,, 

• 



• .000066 97,0. 970. 900. 2 0 l o.oo 1061.88 12'12. 33 · 
! I ' '' ,, '. 11 I I I '' ; j 

I I'. I I ' _. CCHV= .300 CEHV= .500 i I I 1 • 1.: 

18.49 15.95 60 l • 95 o.oo o.oo 60'1 .98 '. 03 ' .or .oo s9i.9o I I 

I • • 1330 6.SA-7 .• 529_. ~'048~ · '4733. 953.,' 156. 596 

' ' '' 
I 

.I l i I ' ' 

I 
i I' 

.• , . 

• 
1.21 l. 38 .030 .035 .030 .ooo 586.00 190.9$ ., 
82. 82. 0 0 l o.oo 1121.39 1312.3,; :1• 

' •I 1----------------------------~----~---------------------------------------751 
., :1• 

, , -.-SeE-crALBRlD G ·1 
~ .:: SB XK XKOR COFQ ROLEN B1,/C BWP BAREA SS ELCHU ELCHO 

1
:'.. 

, ______ 0~1rn. ___ L.,50 ____ 3,._03....,__~. _ _o_._o_.,_o __ ......,,90.._o . ..._n __ ___.n.,._o.o, __ .._1,::i,;,.6.0----o._o.n.,, __ "'5·s6...D .... o--s&6...0cu....--- -----------------, 
10 H 

:!e .i" PRESSURE AND WEIR FLOW 

--------------·--~ll• 
" 

•"1 
"·1· 

EGPRS EGLWC H3 QWEIR QPR BAREA ELL<:: ELHlD CLASS 

" .,, 605.05 601.98 o.oo 6383. 1840. 727. 598.40 598.70 30.00 " 

" , ~------------------------------------------------------------ ------------11 
•w ~ 

BRIDGE SECTION E GOLF COURSE BRIDGE UPSTREAM FACE 47.S ·:. 
---- ------------------•--·-·· ·-· -· ·----------•, ,. 

f--------------------
18.49 16.08 602.08 o.oo o.oo 602.11 .03 .13 o.oo 591,901, ', 

., 8220. 366, 1311. 6543. 570, 1060. 4826. 976. 159. 596.80 :; • 
,·~---~-..22-------•·6-4 ___ L • .24~-- 1-.J6 _____ o.3_n~----~D~Js.. ___ ,.o.J.o _____ ,_o.o.o __ -5.a6,oo JBJ.~7L_.. ____________________________ ~ 

.1::,
1 

.oooos8 16. 16. 200. 2 o 7 o,oo 11;e9,47 1312.84- "' :• 
]<?. _________________________________________________ -----------------------· ____________ ...,., 

~ 1490 NH CARO USED 
.,, SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV ~' • 

" ______ Q _____ QL-08 .. ___ _QCJi__QRQB-----·--AL0B-----ACli----.ARO ... B--~vo.,__ ___ J"l,IL-L.EE.I.LRJ.G-,. ... ..._T _______________________ ........;!,','. 
" TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

.,, SLOPE XLOBL XLCH XLOBR !TRIAL IDC I CONT CORAR TOPWID END ST 
~ ~ ---·-----------------. ----------------------------------------------1 ,,. 45: 

_______ V.ALLEY....SEC_TJ.01'LE....... _____________ _ --------ill'. iJ7 
.i'' 18.72 14.35 602.15 o.oo o.oo 602,19 .04 ,07 .01 596.30 :: • 

,",.... ___ a220~_, __ ,6.0J.2. ... , __ .,_J_.,6=4,1. ___ Sb5 ... ,--~395.J .. , __ _,_1.,.1=4.,_, ___ 4'l5. __ _.u.,._ ___ .,_,a_3~___s.91L..5,~---------------------------1'j 

.1~;1 

• 0 0 ~ 0 :~ 1 ~ 0 ~= 1 ~2~: !o ~ ~------• _
0

_

3

_~ ___ •_

0

_

3

_~ ___ •_

0

_

3

_~ ___ 0_~-~-~ __ ::
1

_1 _: 6-B 2_

0 

__ 1_i_~_:_:_~_:_____________ ~ • 
.... 1490 NH CARD USED ,d. 

i''~-----1-9...1.2.-- .1.J.20.....-..6.0.2 .• t. o o • .o ... o--~o...o.o __ ,6 
' 8220. 323, 3235. 4662. 199. 

• ., 1.65 1,62 3,23 1,04 .050 

02,48 
1000. 

.045 
"'~ __ .oo.0.34.5 1 sn o. 21, _o, __ ___...1.0.0.----~--- n 

" 

•1: ___ ccu"---~--1 ~- .LO.!L..CEJ:l!,l~=~--•~30!L _________ _ 
~, 1490 NH CARD USED . ,, 
;, 

~---- ___ V.ALLE.Y.....SE.CTlO.N....G ------- ------
.;,~ 19,23 13,01 602,61 0,00 o.oo 6 

~''--~·8220..-----3~-~--3~99~, ... __ =4~1~9~1---~-~6~---
1.10 .93 5,18 1.32 .090 • ,00.0961 600, 600. 550. 2 

02,83 
77?, 
.045 

0 

,08 
4481. 

.095 
l 

.22 
3.1.8.3.-

,095 
l 

• .22.... 02 59A • .o.n 
1325. 217. 594,00 

.011 589.20 471.55 
..o. .. oo __ ......!i.0!+ ... ..4.6.._l.3.I.6....0.n 

,31 
1388 .• 

,<ll3 
o.oo 

4_9 

,04 
228 .• 

589.60 
801,89 

~97.40 
591...8.0 

118,18 
920,07 

·-·- "' ,,I 
"' .,,I • •' 
' 
" 
' • 
a 

" 
" • ·-· " 
" ,, 
" • w 

• 



' 'I. , 
'l4,901}m CAR,D USED 

' 
1 I' : 19' '5 0 1 3. 29. 'I I', I., .. 

: ,, .. i. 822'0. 5392 •' 
• 1": ' 1.86 1.33 
.r0Jl_03QO 650~ 

1:L.li.9Jl.JJl:L.CARD.....llSf:..ll-------------~------------------------------------------------., 
I ·I 

• '. 
I I I' i , l , I' , I I 

·. 603.2~ 1 ,I 0~00 I o.oo 603~33 :I .os !~48 
1898~ 931; 4049. 631. ,761.' ,I i4B2.: 
3.00 1.22 0 079_ 0 046 1

0 066 0 016 I 

I 31 0,..., ___ 9.5 __ """ ____ _,._ ____ _,.,_',.,-_-' __ _.__ __ ~.~110 

Ii I 

I' I, • I' 

I • 
.:,! 3470 ENCROACHMENT STA.TIONS= 

o' 
'L_ _______ .. ·----------

575.0 1180.0 TYPE= 1 TARGET=. 605.000 

VALLEY SECTION H 
ji -•DI I"'•-·· -- _J.9 .•. 65, __ _.....3 ___ 35 __ 6,0.3 .•. 55 _. ___ o_ •. o.o_, ____ o .•. o.o ___ .,6,0.3 .•. 6.9. ____ ._} 4~---o-31<---... 0.3.-5.9.9,..1-0--------------

1

.• 8220. 3085. 3276. 1859. 1760. 773. 1177. 1560. 254. 598.70 
•" 1.94 1.15 4.24 1.58 .010 .o46 .000 .011 590.20 575.oo 

"' 0.0.0]1.3 ____ .,·.s.ci. 01_0.~ ____ 6.o.o.. -... o,0 __ 6.o.s. .• JUL . ....ue.0...00._______ ':I 

_:: ---·---------- j• ", ___ L4.9.Q ___ N/:LCARQ_US£D_______ ----' I 
-~ 1·· 

... 71 ~1."1n ~t.,r-nn.a.ru1..11r-a.,-r e>TaTTl"\t,,1~- "7""~ I'\ 11, ..,.,.. ,. ,...__,...,..,.. ,. ...... ,.....,. .... -. -.-..- .,..,..,.,. 2~A .... ,e: J--.1u C.l .. \..r"U~\..nf"l[:.f'fl ;:)IAllVN;:)- ,c::1.u 1,1uv.u IT...-c.= l IAK\Jlt.l= ..,,:,.uuu 1::· 
, L- I 9 __ 71 12....62 603 .• _7...,2~ __ ...,o. o __ .,o __ __,,o_ ... o.o,_--<6 .... 04 . ...l-9----4-,__ ____ 40 .1 O--&.o.o ..... u.ouo--------------------------1-
i''! 8220. 1939. 4903. 1378. 764. 721. 596. 1583. 258. 599.60 :: • 

•
120

• 1.96 2.54 6.00 2.31 .010 .04-6 .000 .01a 591.10 125.oo ,, 
!•·. ____ ...Q_Q_1..9_g3 3iS.S, 365... 325 -Ol .1.-----o,..0 .Q.0..----3>41-5-.-00--l-l-0.0..-0.11-n ____________ -----------------1• 

"' 

50 

" ". ., 

" en: ,., 
so • " 
" . ------------------- --- -----------------------------------------

3470 ENCROACHMENT STATIONS= 805.0 1055.0 TYPE= 
19.75 12.31 603.86 o.oo o.oo 604.78 

-----"A.??_O_~-- _1 OQl ---- 1'>11<; _______ 101 <;,~---- ,i;n_. ____ ..6,9R,..,. __ 

l TARGET= 250.000 
.92 .46 .14- 600.45 

35.4__., ____ 1.5..9_0 ________ 259_., _____ ..b...0.0 .• Jl..,C. _____________________________ _ 

;J3 

" • I,, 
I,, ,,. 

I 
• di 

l,96 3,03 8.76 2.86 .070 0 046 
.003433 182. 182. 162. 2 0 

.oao .010 591.55 005.oo 
1 o.oo 250.00 1055.oo 

I" 
1" • " " ------- ---- -------- ----- ----- " ----------------·-------------------
" 

• ., 1490 IIIH CARD USED " • 43 .. 
i"\--3470 ENCROACHMENT STATIONS= -------=-() 470.0 TYPE= . ~ 
~ C.t ! ______ ---- _____ V.ALLL'L..SE.CI LOI\L I------------------------------------~1.----------------------------
i31 

----- ------------------- --------------------
l TARGET= 4-69.999 

. ,, 19.78 12.25 604.25 o.oo o.oo 605.33 1.00 .so .05 598.30 

• 
" • " .. 
. ., 
1,, • " ·" 8220, 1077. 7H•.3 27-1. 812-.----0. • l-40: 

1.97 3,98 a.so o.oo .oso .041 .oao I et· .002252 183. 183. 163. 2 0 l 
" 

__ ....,£9.S-~---2.6.0-.--l-O.~O.O..O,--'n,_,, niJ--------------------------------
, 018 592.00 337.60 
o.oo 132.4-0 470.00 

" 1, .. • " -------------------------- ----------------------------" s, 

... CCHV= • 300 CEHV= .aoo '" • 59 
" __ L4.9.ILNH.. .. CARQ_USEQ, _____ _ ---------------------------------------------------------- -- 60 .. 

• ., 3265 DIVIDED FLOW 
< 

" • le; 

----·---- ------- ----------------- ---------------------------------------------,. 
" 3280 CROSS SECTION 19.80 EXTENDED 1.59 FEET " 

" • " 
('[JSECNO DEPTH CWSEL CRIWS •f' Q QLOB QCH QROB 
:" T-I.ME- ____ \I.L O.oB---"11 r: H -------IIRcvO.o.8-
" SLOPE XLOBL XLCH ~LOBR . ,. 
;, 

-----------------·---------------------------------
WSELK EG HV HL OLOSS BANK ELEV 
ALOB ACH AROB VOL TWA LEFT/RIGHT 

_x_111._1 ___ XNCH.,..._.__XNR-.----WTIII -----<;,ELM-1.1\L_ SS.T.AA--------------------------·--· 
I TRIAL IDC I CONT CORAR TOPWIO ENDST 

'-----------------------------------------------------------------------------------

" \6.C. ,, . • ;~ 
" ,; 

"I • " ,., 

• 



A' --• ' 

n nn 
Ve UV I 

97.' 
I 

7 '" I, • ..J .J. 

97. 
I' 
I 

1 '.>7 
I .I. • '- I 

I 971j 
I I 

n7n n, a .u,u a V ,I."-' 

'' 2 : ,o 1. i o.oo 
' I 

i ' ' I I I, ! 

' 3.2.&0-CROSS....SECLI-ON....._ _ ___,___J Q -8D-EJLU:NO£u.D--- L._6,j)_f-"EEL-J-1----·---

• I: ' 
" '-----
, NOR~AL BRIDGE,NRD=l6 MIN ELTRO= 603.20 MAX ELLC= 

\l • ·1 
605,80 

I': --3470 ENCROACHMENT STATIONS= 500·:;----·-· 

•,::L _____ !~2g_~ ______ !_~~~ 6 ~~_4_r_~----~i~,_0 
__ _ 

1000.0 TYPE= 
o.oo 605,65 

.. 0. LOS?, 
'", 1,97 o.oo 7.55 1.09 

·:J------~018~-~ 1. 1. -------~~---· 

.050 ,030 
0 0 

1 TARGET= 
.86 .oo 

2'i4 15.9a.,_ 
,070 ,018 

l o.oo 
-----· 

""" :,n "nn nn 
i' ' ...,uw.~v .... vv,. vu ,, 

I 
i ,; 31.2.21 1 ooo'~,o o I 

! ! ' 
I 

'' 
i 

-----~'" 
-500,000 

.01 609,30 

,, 
1,,., ,,, 

260. 60Q __ 3_ ------------'" 
588.20 500,00 

.,, 
312.35 1000.00 

··---·-----
l'! 

•<"I ;,',~~- • 1 '"-' ___,3"265-D-l.\/lDEO-~L.-0-llt.----------------------------------------------------------'----------i 
" 

e,:: __ 3_2_8_o_c_R_o_s_s_s_E_c_.T_1_o_N ____ 1_9_,_8_1 Ex:_E_~~~~- 1,65 fEET ---------------------------·--- ---------- ______ __,;;j• 
" 

-------------------jl: • 1 
" 
" . . " lS 

.,,, 
" ____ NQRMAL-BRI.D G£,.NRO;:_L6. . .M IJL.ELT.RQ_=_ 6 Q.3__._20 .. MAJL.£LLC=_6.05_.~, a.a ... n ___ _ 
" 

:; _-3.J._7-Q_E-NCROAC.H!,1£111-t-S.J--ALI-ONS.=----SD-O-o,-'O'---"'l O O.0~0--I :t,g£;;, ___ 1_..T.A.RGET=-----=S0-0.~o.o.o._____________________ 'l I 
'. .• • ,, BRIDGE SECTION J KLEINO ROAD UPSTREAM FACE 52 _ 

_ :: 19,81 _1_6 ___ 6_5 __ 6_0_4 ___ 8_5 ___ o ___ o_o ------o-.-oo·---60-5-. 7-0- --_-8_4 _______ 0_4 _____ 00 609.30 -----------!:: -
.,.. 8220. o. 7926. 294. o. 1057. 266. 1599. 261. 609.30 ,,,_ I 

l:-----.-0-0~8~-!----"-02~~---~;~---L2-!-~----•05-~----03 ~--~·n-71---0-~~-~~t~~~~·~-:-~~•-- ------ ---------··-------:;f 
•" ~.1'. J~ Q Jr-- i490 ~-'H_C_A_RO-uSto ----------~--------·---------------------------- ---------------------~

9
, -~ _________________ :;[. "t-326.5-Dl..11-LDE!L.E.U>lt. ___________ _ ·~ ~. 

•:; 3280 CROSS SECTION 19,81 EXTENDED 1.83 FEET ::I 
---------- -------------------------------- -------·--·--------------

1s; •. =· "'i--3...4_7_()_£-NCROACHMEN.J_S,T..AT.LONS.:; _____ _s.o.o.o_, ____ J_Q.Q.O.Jl_I.YP-.LE==~-_.,J _J.ARG£.L:; -soo .•. o.o_o________________ ---1:::::: • 
''· 19.81 16.83 605.03 o.oo o.oo 605. 74 • 71 .oo .04 609.30 

... , 8220, o. 7552. 668. o. 1072. 307. 1599. 261. 609.30 
'" . ______ L •. 9] _____ 0_.J}_Q ___ 7_~0!t_. _____ 2,_1_8 ________ •. 05-0 ___ --~043 • 0~JL _ _...,_0.UL __ S.88...20._S_Q0_.Jl __ u _______________________ _ 

I
" 0 002054 1. l, l. 2 0 l 0,00 325,84 1000 0 00 .50 i:,. 
"' ' ------ -------------
'" l 490 NH CM!D USED 

ei" 
I" ... 330.L.l:tV .. _CHANGED. _MORE._ lHAN._HYl.NS _____________ ---------- ---------------
" e'5e, 
L.-34 7 Q_£NCROA.C.HME.N..T_S_I.A..I.LQN5-;: ___ ..J3.0.0 ..,. o.,___~zc.cs,..,n .JL_T..Y.,,,P.,cf..,,=~----''---t.AR.G£I.=.. ___ =4s_n_ • .o.Q0 ______________________________ J!Y 

• 19.84 
8220. 

17.33 
738, 

605.94 
3910, 

o.oo 
3571. 

o.oo 606.03 .09 .10 .19 594.91 
699. 1192. 2889. 1612. 262. 595.21 

I • I ; : :. • I I • 



I 1· 1, , : 

.000247 150. 200'. 0 l o.oo 
I I 'I 

175. 2 7'50. 00 .i 
' I' , I ' ' I ' : ' I ' ,1 , 11, ·' I , : ' I ! 

,CC!i~J'' 
1

0100 CEHV= 1 .3Q~: !: i ,! ! I 1; ,I ' 1 I 

1
1.; 

9 i !i ,, ·.~490 ;NH CARD USEi> . I, I 
1 

1 
,.. 

'i ii I I 
! Ii I ' '' I 

'i '! I, 

HV I 

II •· ·, s.E.r..No DEPTH cwsE1 cru:wc;:s,____ .... wo.::s>.,efCJ.t...i:'K,____...cF:.J.G, ___ .....,1CLV_....;... __ _n..._ ___ .... n'-'-,,....o"'s'--"s'---~011NK-.....cF .... 1..cfo,Y,___ __________ . ___ ...-..:. _____ -'-'_;,__-__,::_• 
'i Q QLOB QCH QROB ALOB ACH TWA LEF'T/RIGJH ',. 

•I': TIME'--~VLOB VCH VROB XNL XNCH EUUN SSTA 

IHI 
AROB VOL 
XNR WTN 

- XI OBI XLC.lf_____XLJ)BB __ _,_y_,TRLAL---lu.D ... C----1.' __ __,_roe.w.ro. ENOS:T1.-.· ---------------------·----.--.! I CON.I C.ORA.R 

VALLEY SECTION K 53 ::1• 
·'"----'1 ~---6.9-.-6.!l.fL._2.9.--- _. ___ g ___ o,o ______ o_ Jl.0--6.0.6-.3,_,'-~--------n",__i:;.,__ _____ .,,3_] ______ ·11-0-0.._ ---5~9.9-.-4.0------------------ ~-------___ __,,,I 

• 
, 8222.202. 32'+7. 2144. 2829. 3579. 797. 1598. 1766. 281. 599.80 l::,::'.i • 

• 91 2.69 1.77 .090 .045 .040 .020 591.60 472.64 
'~-~_o_o_0.23"-2 __ .iJ.0_9 Q ___ l.!+!+.O ___ _._:us .• _ J O • 0 <L-.......88.1..-60.:....U6.0...,.24~---------------------------< 

(3 '7 

•·•, 1:~• 
1::'[,L4.9.1L.Nti-CA.RO__JJS£D --------------· ----------- "i 

•1::h, __________ v_A_L_L_E_Y_SE_c_r_r_o_N_L ________________________ 5_4 _______________________________ ----li~. 
I,,, 21.Dl 13 0 'l5 607.55 o.oo o.oo 607 0 71 .16 1.33 .03 603.70 7 

•:: 8220. 2283. 3587. 2351. 1934. 769. 2064. 2184. 349. 601.8-0 ·:,'.. 
---~~..6.uD---.1I ..l-.8, ___ 4_• 6,.c6~---.1J-, L4---.-0.90 ___ o,._1 ___ .Q,..,,9,_.,o ____ .Q.23 __ 5.93 .•. 0c6"0--2,9.2..,.8..:,_ ______________ -- . - ----- .• 

"' .000626 3200. 4740. 3100 0 2 O l o.oo 931.17 1224.02 '". -~ '' b, 
I '----- -------·------------------------------- ·----------------- -----------1" l"i 1490 NH CARD USED " •·1 =• ___ ll.ALLL'!' __ SECT.10N_M _____ _ _ ___ , _____ ...55, __________________________ ----------<" 

•:iii 21.38 11.89 608.49 o.oo o.oo 608.57 .09 .86 .01 603.20 :: • 
'''l ______ a22.o .. ~_-.1..o.3.1. ___ 2436.~ __ 4_1..4_7 ____ -L140. •. __ __,7,.__1.,.a_, __ _,_2ss,~9.._. __ _,_2360, Jes ..... ---u6-G.4-.. 4-V--------------------------j'°/ 
'1 2.82 .91 3,39 1,85 .010 .041 .040 .024 596.60 298.09 ;; • ·1!" .000403 1600. 1910. 1650. . 2 0 1 o.oo 1130.64 1428.73 :~ 

: 4< 

- J_ •1:: 1490 NH CARD USED l::1 • 

~ 3470 ENCROACHMENT STATIONS= 1040.0 1997.0 TYPE• l TARGET• -1040.000 ~ •:: _______________ ,'.·~_' . FY SECI!ONJJ, ______________________ __5,6 --------------- j 

.p 21.75 11.93 609.63 0.00 0,00 609.80 .}7 1.20 .02 605.50 :• 
" ___ .oa22, .. o,_.,, __ 4.:za.u..o_._---<2"""9!t-_4..-___ 4..9_1_. __ ..J.3'19.3,1,--~sao .. ___ 46.J'.-•~-...,a .. ss.o . .-----'+32..-6.0-?-.-'+.U--------------- ---------1"' 

3.o1 1.55 5.00 1.06 .o87 .043 .110 .o~s 597.70 101+0.oo 
,001039 1800. 2000. 2100. 2 0 1 o.oo 843.69 1883.69 

" .,. :• 
" ------------------- -----------------------------------------------------1" 

" .,,, -
1490 NH CARD USED 

3470 ENCROACHMENT STATIONS= 

16.34 609.94 
3.3..98 .3.4.0.1.. 

1.27 i:;.. ni:. -•v"" 
370. 370. 

CEHV= .500 

1135,0 2082,0 TYPE= 

o.oo o.oo 610.12 
--L'+.16,--267.S.-• --67..3. 

1.19 
37 O • 

non 
11111 V .IV 

2 

n.t..n 
• V-,- V 

0 

" :• 
l TARGET= -1135.000 

.18 .32 .oo 604.70 
)193. 2S8Z. 4.3.9. •. ------6,0.4 .•. 9.0-

nan n:>C< "'Q., ._ n 1 1 "2E; nn . .,, .,. .., . ""'"'-_, ........... .... u a..&. ..,I~·• V 'U 

l o.oo 913.29 2048.29 

• 



I 

., 
_. 347~•ENCROAC~MENT STATIONS= 1060~~ 2100.0 

' ! I ,,'2 i ; 84 ' 13, 2 8 . ~ l O. ~ 8. '
2 

0
0

,
2
• 0

7
, 0

0 

· O. 0 O 
'

1 
' I 8220 • 4495'• 1697, 27012 ~. 

TYl?E= 
610,25 

I 5,1:Vo' 
~040 

! 

l TA,RGET=, . -10.60,000 
I ••07 , . • 09, '' .·031 

I 
13 ~,5. , 12~98.'1 ,441. 

,090 • 02,s 596~90 3.07 1.66 3.:32 ' l,54 .090, 
,..• ... · _...-'.-•""o""o.._,_1 -Ll ... 8.,.4 __ ___,1...,0,.,0.,.... -~-'-'1..,.,0"0,..,~· __ _JJJ_0i-..____, ___ .e;; __ -'--'--"-'------•'--.,.._--(, l o.oo 8.9.0-.60 . ,. 

I I i I I 

605.oo · 1 I i' I' I . ' 

'603~20 
', I', 

1066.0:0 '· I. 

' 1950,.6. 

• 
• 8 

1 

, . 
3 

' 

I 
• :: SPECIAL BRIDGE 

,'_SB __ J!'.Ji: ____ JU<OH~---C~UEO=---~RnLEN~-~B.W.~C ____ , ~BW~P ____ RAREA . _____ SS --~EL.C"'H,.,jl __ _,__fLCn'JJ..Ln_:_1 
________ --------·--·-----1 

[ .: 0,00 1.63 3,03 o.oo 51,00 o.oo 486.40 o.oo 596,90 596.90 

'r- P.RE_SSURE_ __ ,ti,iD_wEJlL.£L0.1,L. ____ _ 

•• ' ' 

' ,. 
' 

I 

I 

_ ________ ........._ ___ ...,......_. __ .--_ .... ___ ~----------------------------,, 
" ,, •· ". " .,r---~·-GP __ R.S ___ E,G.L.W.C ___ _, __ , .3 ___ _..,._WEJR ___ QPR " 

.i:: 617.41 610,25 o.oo 6962. 609.70 1259. 486. 610.60 30.00 

n ". " ,., 
1-------- --------------------------------------·----------•·--·-··---·--------·~---- '1 .. •. , ~-,, 

A..7.JLE.NCROACHME.N..T--5.UTJ.01',1,S==--... l 0.6.Q,.~n __ 2.._1,._,o_o. .. o----I..'Jl.~:e_..E.,,=~--.l-I.AR.G£L-:-:-~-c.oJ....,06.0.. • .0.0...~------------------------------ ~-" 

" 
" •" 

BRIDGE SECTION P ABANDON BRIDGE UPSTREAM FACE 
-------------------------

21,85 
8220, 

13.39 
4509. 

610.29 
1671. 

0,00 
2040, 

o.oo 
2758. 

610,35 
516. 

,06 
1346. 

.10 
2600. 

56,5 
-----------------------------------·-----
o.oo 
442. 

605,00 
603.20 

" 
" 30. 
" ,., 
" ---~_._o_i_ __ ,_l_._6_3 ___ 3...2.!+.~-~1 _. 52.._ ____ .Jt9 D~ ___ ___a_3,_o__ ___ ._a.9.0_~_._o.25 ___ -.-5.9_t1 .•.. 9Jl_l_Of;Jl._o_n;,;__ ________________________ _ " l ". ---------7ll. 
:39 -

.001112 20. 20. 20. 2 0 7 o.oo 891.21 1951.21 

" .1::1 __ 
1
_
4
_
9
_~-E-~-~-~-0-C_A_R_D_D_~-~-~-. ~-. ___ C_W_S_E_L ____________________ _ 

CR!WS WSELK EG H\/ HL OLOSS BANK ELE\/ t1
-- - - --~I ME -- ----e~g!---~g~'---- QR.OB AL.OB ACH AROB VQL_ ___ IWA-.. -LEF.TLRl..GH ---------- -----------------<" 

•1::I SLOPE XLOBL XLCH 

VROB XNL XNCH XNR WTN 
XLOBR !TRIAL IOC !CONT CORAR 

e1" '---"· I 
_______ V.ALLE.Y_SE.C.T.I.O.N_Q, _____________________ _ 

,'' 
22.10 11.67 611.47 o.oo o.oo e:Je: 

1~, 1 __ _ 
8220.~-.l.3.13 ... , __ 3~74~0-----31.0_1 ___ , ---86.6, 

+4~' 

• .,I 
,,I 

3. l 6 1,59 s.99 2,69 
,000900 1330. 1330. 1250. 

i-------

.::1 CCHV= .100 CEHV= ,300 

" 
•:: 3470 ENCROACHMENT STATIONS= 1130,0 

,070 
2 

1370.0 

611. 77 ,30 1,30 
62{1,, )154, 27.0.8 
.035 ,040 .025 

0 l o.oo 

TYPE= l TARGET= 
--------------~----------------------

ELMIN SSTA 
TOPWIO ENOST 

" 

____ .5_7 ___ ------· ---- ----

.12 606.80 
4.6.4, 601_. 

!". 

J
I:: 
:;e 

---- ''1 
"' ;;} 

--------<:~. 
599.B& 416.18 
592.64 lOOB.82 

5~ :le 

f:i. 
------·------------<'° .. 

2·40.000 :• 
58 

l m• ., """--ll5£[L 

r VALLEY· SECTION R 
.,"1 :,~. 

i'f----22 •. 4-J ___ J~J-• oo ___ -6.L2.,9.0 ___ ,_Q..,Q.O __ __o __ OJL __ 6.l.3...-4~3~--~•-5~3--~J ,59 • 07 60.1.,..L."'-------------------·--·-----------1 

•

[

1

:: 8220. 1406. 5207, 1607. 514, 779. 332, 2782, 478. 608.50 " 
3.23 2.74 6.69 4.84 .060 .035 .030 .025 601.90 1130.00 : .• 

1 .oo.LL9B 15Qn_. ____ 1.o2.o_._ _____ 14_0.o ______ z____ 1 n. o..0 _ __2,._o~o_o.L....1.3_1_0..J10 ___ _ 

" 
------------," ,,. •. :• 

~" _ _._rcHV==--.. .3.0JLCE.1:i.VL=~-... J Jl.D.~------------------------------------------------------------"" 

3265 DIVIDED FLOW 



I 

I 
I 

I' 

I, I :• 
• ' ., 

l 

.:1 
,I 

22.43 12.46 613. 06 
•10220. I o. 8220. 

i' I' I 3 24 o~ oo· I 6.28 - - I , , • -
I ,1, 1,, .0101865 l 0,9~ 109, -

! j, '': ':' ' . 

3265 DIVIDED FLOW 

NORMAL 8RIDGE,NRD=26 MIN ELTRO= 

0 ~ 0 0 

I o • i -0.00 I' 
1109. ! 

' ' 

d.oo 
o.: 

.060 
I 2 

6i3.67 
;130 9 • 

,035 
I: I I: : 'O 

I ' 

I 

I 

623.10 MAX ELLC= 626.30 

.61' ,16 de' 627'. 9:o •, 
o. 2786. 479. 630,90 'I I' 

'I 

,030 I .026 I 1600.60 .111:h21 I I I 'I I I I· I i I 

i, 1 ;if a.oo, !170~87 \1289.55 ' ,, 
' I I , , I' I 

_L.· 

f,-, _ __.. ______ , ------ ~------------------------------

' 22.43 12.46 613.06 o.oo o.oo 613,67 ,61 .oo .oo 627.90 
• _,_ 8220, o. 8220. o. o. 1309. o. 2786. 479. 630,90 

,:r--. --~ oo~atz----0,,.~-~ 6-. f~---o-~ ~~~-- ,Jl6~---,0.3~~---• 0.3 ~-----~-~~~ ----t~~-:-:~--~~:;5,._ ______________ ------• · I,. 
h---------

•J 3265 DIVIDED FLOW 

" .. ,,! .. , 
118 1 

NORMAL 8RIDGE,NRD=26 MIN 623. l O ELLC= 626.30 

:• 
' ,, 
:• 
:• 
' .I 
" ' 
IO • !'ii; 

-·1;l. 
., 
,, 

I 

1,: -
-------i'° ,, ,,. .. 

2.' --

''-------------------------------- ------------ ----------------------------- " 
·" •" BRIDGE SECTION S N,B, M-53 UPSTREAM FACE 59 I,,· 
ln~i ___ 2_2 ___ 4_-3 ___ 1_2 ___ s_s __ o_1_3 ___ 1s·----- o. oo o. oo 613. rs .60 • 07 • oo 021. 90 

e"1 0220. o. 0220. o. o. 1323, o. 21a1. 479. 630,90 
"~ ____ ,3__._29-. __ ~nJ>_0 _______ 6_ .. .2~1 __ ~0 .• _0_0 _______ 0_6_0 ___ ~,-03_s_ ___ ,-n.Jj) ________ o-2.6 ______ &_QCL..6.o_u13, • ..o _____________ _ 
''I .", .,, 

.0010oa 40, 40. 40, 1 o 1 o.oo 111.20 1209,74 

,. 

•f-3265X:::,_;;~-~-:-a--6-l-3-.-,: ~-----,:-,,-----:---_-o:o_-_-_-~6-1~3~.~0-,-~:_-_-·_·--.---,---~0----.-1-0 _____ ------~ .-,,-_-

9

_o ________________________ _ 

_,31 

:7 • 
" " 

,. " 
" [• 
" ". " 
" .. ". ., -
" j-,,~~---~:~-4---0,~-0--~=~---0--~0--------·•·0~0---

1
-
3
~5-.-----·0~.0~---

2
~~~;,f---_6"'0'""~~-0----1-1-~~~-

0
---------------------------------------

" ,001718 58, 58. 58. 2 0 l 0,00 171,95 1290,07 "e ." " ,36 46 ---- --~----~ --- ------------------------------------------ ------------------; 
" •:::I 3265 DIVIDED FLOW :i• 
:"· SECNO DEPTH CWSEL CR I ws WSELK EG HV HL OLOSS BANK ELEV : I •r·I a QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT :, • 
1"· _____ J.I.ME----V-L08 --~V,CH-----....ll.ROB-----XNL----------XN ... CH.,_-~l(.NR----WTNf------<aEb-MINf-----_..,S...,S+TA------------·-·-·------------<" •l~i------=: ___ XLOBL XLCH -----x~_o_s_R---~~~I_A_L __ r_D_c ___ r_c_o_N_T ___ c_o_R_~~------~~~~~: ___ E_N_D_s_T __________________________________ _ji~I • 

• .,. NORMAL BRIDGE,NRD=26 MIN ELTRD= 623,10 MAX ELLC= 626.30 ,,~. 

::'.-- -----
22
-.

4
-

5
--

12
;

6
a-· 

6
13.20 o.oo o.oo 613,86 .58 .00 ______ 0_0 __ 6_2_7 ___ 

9
_0 ________________________________ =~:l; I 

•t 8220, o. 8220, o. o. 1347. o. 2789. 479. 630,90 _ :::_. 
'', __ --3 .. 24. ___ Q_.O•..u....--6 ..... 1. ... 0---u..O, O.o ___ Jl.6 Q......._ ---,.035-........ _.o_J.a __ .. ,.0.26--.6.0.0.. •. 6:0. ... -ll--1<2~---=-------------- ----------
"i ,001717 1. 1, 1. 0 0 l o.oo ,· 171.96 1290,07 

.;,, ,: · 1 tr----- -------·----------- -------------- ---- --·--------------------------1" 
5• ITT 

.;'. 3265 DIVIDED FLOW ., • 
~,· 1~ 

• NORMAL BRIDGE,NRD=26 MIN ELTRD= 623,10 MAX ELLC= 626,30 • 



I '' • BRIDGE SECTION T! S.B. M-53 UPSTREAM! fACE 
! I ' I I 

22.45 }2~76 613.~6 0~ 00 
-• 8220. '. o. 8220., i o. 

o.po 
o. 

,..,• ____ 3....2_5"---1 ---'"_,..,o ....Q ..... o __ ,.,.,& . ...0~4-· __ ..Jt-OJJ,~.-'---_..,"'°"''-•[;i .001671 40. 40. 
060 

'------------i'.1-.1. i: 3265 DIVIDED FLOW 

40. l 

:613.93 
I 13:60a 

,Q.'.:15 
0 

---•····-------------

i 

" 
60 

i I I 
', I 

I 
.,57·' '! 

'• 07 I .oo ! 627a90 I 

2i9o. 
I I ' I I 

,0. L 4790 I ,630.'90 
.o~n 111'026 1 60..0...1>.0-' · ll.12-

1 p.oo 172,32 1290,25 

--------
22.45 12.76 613.36 o,oo o.oo 613.93 .57 .oo .oo 627.90 
8220. o. 8220. o. o. 1361, o. 2790. 479. 630,90 

'i I I' i I' 
I 

I • ', 

I 

:e 
'I I I, I I 

•' 
• I 

;: . 
-------~1,, 

:• 
.. ..........),1 

,:. 
, 1-----.3 .• 25--...0-.-0.0-----h-~0-4-- - .o .• 0.0.--..... 060. ---~OJ-3;;,.5 ____ 03.0--•--,r(!,26-----600-,..6-0 .. -l-l-l-Z..46 .. ------------·------·------
'I'' , 0 0 l 669 1. l • l • 0 0 1 0. 0 0 l 7 2. 3 3 12 9 0. 25 

" 
" 
" • ". " 

I 
i''i----------·------------------•·-
,,,. 1490 NH CARD USED .,: 

A J--330.l~:-V~~~NG~-~~~RE-~-~~N~V-INS -_ --:~----------------- ·-------- --- . ----

-------------------

i'l:. 
" 

! 50, 30.4, 20.31-.---.Sal.6.----4.0-6. 826. JUH, 28.-0-9, 48~Ji._.,.,._ __________ _ 

I 
• ·•t1,:. ~ 1 1_jo1C: b1'+,1C: U,UU U,UU 614,18 .06 ,10 ,1~ 608.80 

,. -
12:,IW' 

-----------"' 
~· 3,29 ,75 2,46 1.113 ,070 ,035 ,030 .026 &01.00- 458,05 · ·t: ,000135 290, 290. 290. 2 0 l o.oo 741,8!i 1199.91 

,, 
1::1. 

-··-·- - --·- -·---------------1•·8' 

•

1

:t_i~~~-=NH ... C;~g~-U~~~~= 
0300 

___________ --------------------------------------- -----

.", " VALLEYS 6l, 

"I . " 8150. 295. 2168, 
22.59 12. 614 o.oo o.oo .01 .01 .oo 609.40 

2863. 2851. 489. 607.60 
" 
" . 
" "----3..14-------~l-- ---2-..76-... 

614.25 
787. 
.0.35 

8 
• 030~----.. 0.26.----6.0-l .• !i.O--i--460..-0.J.------------ ---------- ----~'° 

" ,000181 428. 428. -31 1 0.00 735,96 1195.97 '" 

" 
•-- - ----- ----- -------- --------;" .,, 1490 NH CARD USED 

76 
__ _JA,7.LEN.CR.OA.CHMENJ"-.S.!A-T-lONS .. .= 415 .. o _____ _ _..T.ARG£,f;o ______ -,,_41.s .. tlD.Q - --·-- ---- ---------- ------< 

•·" VALLEY SECTION V 62 ,-i. 
" 

( ·------------------ ------------- -------'1 
,s \" 22.97 10,62 614.72 o.oo o.oo 614.98 .26 .68 .06 611.20 

• i" 8150. 711. 4146. 3293. 615, 811. 1152. 2994. 519. 6Hl.OO I" • s, i' ________ 3_ .. 4_g ____ t, l 6 5 •. 1 ... 1 --~2 • 8E,_ ____ • .D.9Q, _____ .O.!l.u.O---.D.35....__ ___ 
0
.02.7--6 0 4..10.--4-lS. •. O.Ou..--

" .000945 1100. 2010. 1900. 2 o 1 o·.oo &54.40 1069,40 
-----Jss ,,, --------------------... 

" 
"[- 1490. NH CARD-USED " 

--------------------·------·---·-

•"I SECNO DEPTH CWSEL CRIWS WSELK EG 

------- ~:: . 
OU)SS BANK ELEV J. 

--~-~::!_~--~-L-EF-:~J_._r_~_!_f_r ____________________ --- -1 ~ I HV HL 
"' Q B C B 
"1-----~IME-----v~~B---ec~---- - --e:gB -----~~~

0----:~~H x!gB----~~N 
~~~- SLOPE XLOBL __ x_L_C_H ____ x_L_o_s_~ ____ r_r_R_I_A_L __ rD_c ____ x_c_o_N_T CORAR 

··"1 ; .• I ,., 
i ~-DVERBANK .. _AREA....ASSUMED_NON-""-EEEECI.IV.E.,.ELLEA=~-- ---- ------------·------------!" 61.6 ... 29_ ELREA;;. _______ &l0_,_79 ____ _ .,, 

.:,. 23.19 11.75 615.64 
tu"i ___ ~8 L5, _____ o_. __ ~4AS) • 

• 3,53 
,00.1544 

o.oo 
700. 

6.25 
9B0, 

,, 
616.07 .43 1.04 .05 616.29 !". 

. ~ 
329_q ___ ~n~, ---1-7..6 ____ n_o_3_,._ __ J.o.36_.____ _ _s2.9. __ --~61 o-.7-!1----------:-----------------""' 
3.29 .090 ,043 .040 .027 603.89 559,63 

o.oo o.oo 

750. 2 O l o.oo 415.60 975,23 



• • Ii' 

1490 .NH CARO. USED ' ' I 
'' • 23.so' EXTENOE:o. 1 3.280 CROSS'SECTION 

'<! i 
: I 

i '' I ' ' I' ' ' I 

' 

' I 
I . · .66. f;EET · '. 

I I, ! I 1 
I. 

Ii I 

I' 
I I 
I 

" 
' 

: ' I' 'i 
,, •I I ' . • 

3470 
.. ' ____ :__~ ________________ .;.......:._......L....:................---'--~------~----'-'---------..l....-.---,...-,-------'-.........;-,F,, 

ENCROACHMENT STATIONS= .o 705.0 TYPE= 1 T.A-RGET= 704.999 ., 
I VAi I EY SECI.l.!.illL_..llL,-.--------------'------------"L>--------------------------------1 

., 23.50 15.06 618.56 o.oo o.oo 619.35 .79 3.17. .11 626.40. 
e,----1'8 I 5_0_~ ___ (l. ""' 62_7_3_...,...,_181.7. ____ Q ___ :i<l0•----~60A .• __ .,_;_..3Q.9.S,. ___ 5.40 __ , --60 .. U......L-.IL-------'-----------'------'--------1 

:• 
~ • " .002291 1300. 1820. 1450. 2--e'(!, O~"? l~ 0,00 200 0 54"' 705.00 I 

3.60 o.oo -..., 7.94 ·r 3,li "'o .090.; .043 0 068 0 027 603,50 504 0 46 

• ::, CCHV= .30~--C~-~~=----.8-0_0___ ~'?_,.-,.._-------------

,0. 
, . 
., 
., 
., . ,, 

.. 6p-,,--~ .. _l.49_0_NH .. CARO_USEQ, ______________________________________ ,.._ -~-~------------------

• 

:: 3280 CROSS SECTION 23,S4 EXTENDED 2,86 FEET ·S---

__ _,., 
1,, 

1,J . L 
" [:'LLC..eJJB.8 0:::: t;_J_!~;,9'-__ • ...s:.ubn·•f'!,h~~(,f4 CJMt'Jf'..,T:= ------------·--------------•c1 Q'..,._._ -------------!" 

.... ,., 

" ,, -
2: -• ::

1
,1 _3_4_7_0-,:..E:i.,N..:,CROACHMENT STAT IONS= • 0 597 • 9 TYPE= l TARGET= 597. 899....--,--
~ 2 3. s 4 15. 26 6 U3..-9t,_ --,-O ..• -o.o, ___ 0-•. o.o.,_ __ f>J...9..-S2----• a . .,_ __ _.41 • o.6--62..3-.-0-U--------------------------......;" 

"I a15o. o. a15o. o. o. 1095. o. 3100. s41. 619,so 
•"• 3 61 0 00 7 44 0 00 090 043 068 • 02.8 603. 70 497. 40 l,,i •" • • 0 

l • ,{,.., • o5? • 1"'0 ..c l "'IL -. "O 
:1. 

------~------------'" 
1 

0.0.22 d 18-1--..........l-8-l.~---.1..a.. ,- _,.,__ __ -- cv .0 .•. 0 .. 0---- .o.o ..... ~s~.-~,,_ --

-~~! SPECIAL BRIDGE _____________________ ·--- ----------------~6£~----------------------------\ifi • 
• "',' ....0 ,·-- " • '-J ,,,._ ..... 35 

1

:1 _sa_xKo-. o_o _______ .Xl(l .. o_Ra. 2 .....C..OEQ ___ __ ROLEN. ----B,WC---- .,aB-WC,CP--- ---BAR£,.,.._ __ .ss ------ELC.l,IU---EL.Ctt 
3.04 o.oo 100.so o.oo 1052.20 o.oo 603.70 603.70 -~ ' 

" .. _L4.9.0-NH CA.RD. USED, ______ _ 
'

1 3280 CROSS SECTION 
• ·! 

23.55 EXTENDED 4,15 FEET 

:rRESSURE •" '" ANO WEIR FLOW 
--- ------------------------

·------------------· -----------
EGPRS E6LWC HJ QWEIR QPR BARE!\ ELLC EL TRD CL.ASS 

.o 597,9 TYPE= l TARGET= 597.899 

___ ---........cRID.GE...SE.C.LI.Ol',LX __ R.I..11.ERLANO__Ql'tLII.L-U.P.SJRE:AM F...AC . ._E ____________ 6,_4._ ______ _ 

" 
•., 23.ss 16,25 619095 o.oo o.oo 620.61 • 12 .as o.oo 623.oo 

" ". 
" 1., • 

" 

~I• 
---------------'"\ 

" je 
J 
J 

I 

:~• 
"I -- I" 

.:e 
----------- 7 '::. 

- " 1 a1s.o~ o. .B..L4-9 ____ ....,_~-----1J- 1195 _____ __s ____ 3.1cu _____ 5_4-l-•--~61-9-,.9,.u_____________ "[ 
.,:---- 3.6l ____ o_:o-o ___ 6,82 .la .09.0 -· .044 .oso ,028 603.70 497,40 ~,i1• 
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I 
•::1 " -. 1 z. 1 o z 5. o .. ~---0-.0.o ___ ,o.._0_0 __ 5.B.3.+S.o ___ /tJ'.2.0 .... o o 59-1 ... ,~2~6~--- ·----~----Q0--2-7.10 ... a 6 1 1.._u,__ss1...1s -----------1·" 

"
1 17.10 75.00 o.oo o.oo 583.50 7280.00 599.41 .oo 3619.06 15.91 646.32 :: • 

'

' .,,/ 17.10 75.00 o.oo o.oo 583,50 8220.00 600.13 .01 3893.41 16.63 690.00 ,, 
"r. ---.1-1-.-1-u.0---,..;7 5 .•.. o O O • 0 0 o. .. o O 5 ~.~O-l-l-J.O.<h..~0.l-..53>----~ --~•o.l-48$-1-.. 3-9---1.8 .. 0-3---6-9-0. •. Q.n1J-----------1" 

o.oo 2613.50 14.47 592.90 j::. 
--..uO-., O.CL._3.4.66 • .3.97-__ ,._16 . ..S6----6.9.0~..0.0-.--------~" 

I'·:'' ', I i 

I 
. ' '' 

I I 
i 

I ' ' 
I
' 

I '! 

I I I 
' Ii I! 'i I 

'I I 'I 

! I ! 
::, 

I 

' 
I I 

I 

1'' • 

• 
CLI.111.IfilJ_B.lJl..c.n _____________________________________________________________ ~ 

,, 
SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE 
NUMB~ .• LENG lli--ROADJrl.AY---- !aD.W .. Ci,i.QRD_ -GROUN.J) __ _,_.CE,S.,__ _______ _ 

CWSEL HV HL OLOSS_ QCH ' DEPTH TOPWTD 

,. 
' 

•• ' -------· I' 

1221 

•"i 17.11 30.00 597.80 597.00 583.50 
"~----..17 -11 3 o .•. O,.u0--~5~9~1 . ..B.<L-- .5.9.7-0.0---5.8.3 .• .50 

4720.00 597,97 
z2ao..o.o.---6.0.0..n.~--

• 0.9 
• 09 • 02 
.08 .02 
.10 -.-02--

.06 .69 
_01 • .63. 

" 11.11 30.00 597.80 597.oo 583.50 a220.oo 600,67 .01 .53 o.OO 3756.Bl 17.17 690.00 
.,, 

11300.00 602.00 .o9 .45 o.oo 4762.56 18.50 690.00 

"; 17.26 810.00 o.o·o--·---·-o-.oo 583,10 4720.00 598.16 .oo 2318.74 15.06 781.94 _________ __,~,·,'• 
... 17.26 810.00 o.oo o.oo 583.10 7280.00 600.24 .oo 2926.76 17.14 799.00 '. 

" ·--l.7. •. 26-----81.0 . ...0.0---v.~.OO.. ____ ..o....o.0----5.8.3~.l.lL-8.Z.2-0....0.v.0--"6..-,00..8.6.--- ,-Q----• 0.0--3.1.39 . ..,, a.,....J __ _,17--16----1.9-9 .• 0.0 

.06 .19 
,06 .18 
.0.6 ~-18 

" 17.26 810,00 o.oo o.oo 583,10 11300.00 602,22 .oo 3905,71 19.12 799,00 " .D •· 
"[J:Z.~4.1- 000. oo o. no o. 0.0--..s.ai,.31 4120...0.0 598.. 32 ..... Ob-------• 16 , n.0--229.2..55---1-4.-95--7.6.9.,.3.Q =:: -
i" 17.41 aoo.oo o.oo o.oo 583.37 1200.00 600.40 .01 .16 .oo 3021.66 11.03 928,61 '.:,. 

e1" 17.41 aoo.oo o.oo o.oo 583.37 0220.00 601.02 .01 .16 .oo 3247.68 17,65 938.79 . i:: .4 . ._] --c.8 0.0...-v.O v.0---.vO • O(L_ ____ .0,.(l.(}__5133.0 .3.7-ll.3 0 0 , Q O 6.Il2...A..1.----0 8 • \.Q,,_ _____ _.,OQ__.39.9.0., c; 3 1 9 • 0 4---1 1.5.0 .• ..0·..,n'------- " 

•l"H7.59 960,00 o.oo o.oo 583. 70 4720.00 598.51 .04 .18 .oo 1924,49 14.81 869.94 I'~. I" .1 ..... 5=9 __ _,,9,..:6 .... o ........ o,.,o,__ __ _.,o .... o .. o ____ Q.on.,___5c,.,83.10 1200.00 600. •. 6.u.O---.... .\J'04~--~ ... o----.0-0--2Jt.6.9...9c.;,3~-... 16 .• ..9.Q---8S4 ... Q.c2----------l•'.j 
1" 17,59 960.00 O.OO O.OO 583.70 8220.00 601,22 .05 .18 .oo 2670.23 17.52 888,20 J. •1:: 17.59 960.00 0,00 0,00 583,70 11300.00 602;.64 .06 .21 .oo 3364.43 18.94 928,00 "I 

I
"' 17. 78 l 000. 00 0. 00 O. 0_0 ___ 58-4-.5-7--4-7_2_0_._0_0 __ 5_9_8_._6_8_ • 09 • 20 • 01 2845. 77 14.11 738.89 :1 

" . • ,", 17,78 1000.00 o.oo o.oo 584.57 7280.00 600.76 .09 ,18 .01 3605.97 16,19 1143.27 ., 
1"~.:z...:z.a__-10.nu.ou....,u.OO.,_ __ _.,_o~o.o___ __ n •. o.o-5BA~.z.____a220.....o.o._~60.0 ........ ] ..... 3o8-----•LL0o8-----·l.a.---D.L-3.1.9.9_,c;6.,_ _ _L,).,6 .... .a8.LJ_.._J.c;;2J7Q_~a5 ___________ -<" 

i"I 17.78 1000.00 o.oo o.oo 584.57 11.300.00 602.82 .OB .19 .01 4387.19 18.25 1415,00 ,, .,"t= '.:• ,.. _____ l.8 .. 2.9 __ 2.6.6.0 .• J) _____ o_.Jl O O. nn__sa 6...9 0 __ 4_1.20 .... o_o_s9.9_ •. l9 _____ ~oc.6~---• 4..u.8 ___ ... ...,o...,Oc__ .... ].c,9.~!t.~9..b... __ l2 .•. 2.9--54.9. ... 1.5 _________ __,l -
- 18.29 2660.00 o.oo o.oo 586.90 7280.00 601.22 .06 .44 .oo 2447.00 14.32 740.51 • 

.,, 18.29 2660.00 o.oo o.oo 586,90 8220.00 601.83 .06 .42 .oo 2613.00 14.93 893028 :: • 
" 1.a.ze1__2£>6.o .... o o Q .JlJl ___ o .•. Qo __ s.a&.--9_0.-1.L'.lQn...o o 6 o 3. ? 5~---o 1 • 4 2 • o.o_:u.20 .• .1.L ___ l.6 . ..J.5_1.o.5.4 .• ~. .. - . • ,,L 18.47 970.00 o.oo o.oo 586. 70 4720.00 599.33 .03 .11 .oo 1479.87 12.63 783.49 

1

:, ..• 

' _____ 13.._41 9.7 .. o.-o.o ____ o_ •. Qo _____ o..._no._..sa6.J_o--1.2.a.o .... Qo-6.Ql...35 ____ 0.3.. ____ 0..9 ___ JL0--1.1.36.J.c __ ~(l. • .6.5_1.QoJ_~J.~3----------,. 
"' 10.47 910.00 o.oo o.oo 586. 10 0220.uo 601.95 .o3 .09 .oo 1831.96 15.25 1061.00 " 

e1", 18.47 970.00 O.OO 0.00 5A6.70 11300.00 603.37 .04 .09 .oo 2175.13 16,67 1364.50 ;: • 
~' I 

.OB .21 

• • 



•· 
I 

~ I I I' ,, :i i I 
1

1 

I : I , ! ! 

• •)',.........::tJ:.J.J:lQN_Cl:I_AJWfl Mlt)I Fl OF MAX Fl QE._:_M_UJ__ FL DISC~'ARG,;,E __ .,.,.,....,,,;...., ___ __, 
NUMBER LENGTH ROADWAY LDW CHOHD GROUND (CFS) 

! 

I " I i ' 
' ' ' I' 

I ! 

CW5EI HY 

599,34 • 03 

' ' ' _ I _ I 

HL 01 ass 

' I 

I , , :1 

! 

CH 

- I 
[ ~ I I 

'. 
. ' , , I 

I. ii 
I· '' . " ' 

' I 

'e OEPIH I LO.P.lilu'cl.J-cn _________ _.-,:_ • 
.01 .oo 1086.16 13.34 a1s.02 :• 

>----l.B.-4_s._________a2..Jl0<----.1.L• Q Q 0.-0.0---5.Sb. •. Qo........J..280 • 0 0 I 
• ,, 18,49 82. 00 o.oo o.oo 586,00 4720.00 

6.0l.36 ...0. ---.. •O-l-----O.,O.-----l.2,6.l--• .66...--..,...J,.l: 5..,.36..-.-1-116.0 .•. 7.9-----------' ' 
18.49 82,00 o.oo o.oo 586,00 8220.00 e, 18.49 02_.oo , o.oo o,oo 586.oo _11300.00 

'.s; ----------,--...-- ______ .._ -· -- ---------~--'-------'---·--------
', I 

I
, 18.49 16,00 598,70 598,40 586,00 4720.00 599,63 .02 ,28 0,00 1036.82 13.63 881.36 

lf.' 18,49 16.00 598,70 598,40 586,00 7280.00 6•01,49 ,03 .13 o.oo 1241.86 15.49 1076.12 
. '---1.8 .•. 4 9,- - --- --l.6 .•. 0.Q, __ .:,5 QA .• -J.,0-.-.--5---9.8.,..4.0--- 5,86 .• -0-0--8-2-.£-0---.-.tl-0----6-02.~0-8--'-----•-0..>---- ----..1 -3-----~.- 0-0------1-J.l-l-a -2-l-----I-.6-.-0-8- -1-1---29 .-4-7-:------ ----

18.49 16.00 598,70 598,40 586,00 11300,00 603.52 ,03 .14 o.oo 1559,35 17.52 1476.80 

601.95 ,03 
b03,38 ,03 

:•.: ... 
:I• 
• 

::I• 
H2'. 

" ,. . 
" 

.01 .oo 1330.00 15.95 1121.39 

.01 .oo 1580.45 17.38_ 1358.29 

:"c.'1---.Ll 8~72 .. l22.0 .•• 0.0.---- .. o .•. 0.0 o __ QQ-------5.8.J .•. ao_.4.:1--2-o .• Q0~-5.9..9..J.2,---.... 0.4----.,.Ll.----·-O-l-----l:J+.l.6 .• 8l l 1-....9,2--8-'+-"l..86--- - ", 
" 10.i2 ____ 1220.oo o.oo o.oo 587.80 1280.00 601.56 .o.. .08 .01 1576,51 13,76 873,43 ::le 

." 18.72 1220,00 o.oo o.oo 587,80 8220,.00 602.15 .04 .07 .01 1642,61 14,35 881.62 . 
. , -LB~7 2 . - ---1.22-0. 0 0 0 ,.O .. u.....--.0 .•. 00..... . .....51'!:Z....8.0.----l-l.J-0.0--0-0.--60.J..,58---- -- -,-0.5----------,-0-1-----.0-1---l-92-0-..-7-8~----115,-1-8------90.l-,.62 --- ----------~'"~ 
·~ 21 - ' -•1" 19.12 2120,00 0,00 0,00 589,20 4720,00 600,07 ,06 ,36 ,Ol 2279,95 10,87 773,40 ,, W 
·•L------l.9...-l.2--2-l.2-0-.-0-o.___ __ .... o,..,.o, .... o.___ _ _____.,o .-0-0-----58-9-.-2-0--?.as.0-• ..o.o--oo.1-.-a.J. ___ ---"'_+-_____ _za>------.. o.2--2-9-9-0--.-8.{}'-------112 ..... 63--7-8.J...-9-1------------1" 

•
i::1 19,12 2120.00 o.oo 0,00 589,20 8220.00 602,40 ,08 ,27 .02 3235.33 13,20 904.46 ::, • 
Ii 19,12 2120,00 0,00 0,00 589.20 11300,00 603.83 0 08 0 26 ,02 3953 0 85 14,63 1329.38 m 

;2• -------~--------------- ---------·-------- -----------------<]:: 
i"I 19,23 600,00 o.oo o.oo 589,60 4720,00 600,2_4 ,31 ,35 ,07 3282,52 10,64 781.67 I:', • 

• ,,, 19,23 600,00 0,00 o.oo 589,60 7280,00 · 602,04 ,23 ,32 ,05 3807,94 12,44 796,97 . 
;'':___ ___ L9 ~ --- .6.0.0....0. . .,__ ___ o_,_o-~o~---"o. 0.0---.58.9. 6.0. -- -82-2-0.,.0-0-------60.2-• .6.l------...2-2-.----. ---~3-l---r0-4--3--9.95-.-4 .... 4--..1.l 3,-0-l-------80-l .-8-9·------------'" 
,,, 19,23 600,00 o.oo o.oo 589,60 11300,00 604,05 ,21 ,31 .04 4689,88 14.45 955.97 :: • 

•l'.'i ·- -- ·-·· .. . .. . .. --- -- ---· ·- -·· ·- .. -· .. ·-·- .. .. .. -·· .. " 
I i----------l~ .... .!>..U.-----1-..:S..1-U-...U..U---- - - ..u ..• -V II (I •. .u.u- - __ .:,.-t5--";1_·-':t-~-~_it....f-.GJJ-.--u.U---b.U..J.-... u-l--. -...U·q, __ . -- •:,., - _______ u_,__ . .1,....:,...1---:>..,..-U-U,---1--J.-... U-tJ, __ , -0·"'·-'·•-U-1-------------•"" I"! 19.50 1310,00 0,00 0 0 00 589 0 99 7280 0 00 602,73 0 05 •

0

5
48

0 •
0

0
0

2
2 

1
18

75
9

0
7

,
0

3
5

4
6 

1
1

2
3

•
0

7
2

4
9 

7
72

13
4

,
0

8
2

7
4 

_JI'.'. • 
• ""' 19.50 1310,00 0,00 o.oo 5"!9.99 8220,00 · 603.28 ,05 .. 

"' .9.~0..---l.3.l.o..o.n__ _________ o .•. o.o _____ Q.,.0.0----5.8.9 .•. q9-.l-l.3.D 0....0-0-6.0.4.,.7.0 • 07 --..-4.97-. ---..-o-v-01-----2..3-7.5..--7--2 14.-"r:l--7:38 .•. o.n.,__________ '° ,. .,, - 870.,00 n nn 
UoVV 

n nn u.uu 
" ___ -1.9_ .. _65 _____ a_7_j)_. __ Qj}_ __ _j)_._a_o __ ~ __ __o_.,.o__o ,. 

19.65 870,00 0,00 0,00 
19.65 870,00 o.oo 0,00 

4720.00 601.35 . ,. . . .. 
s 9 o •. 2.o.........1.2.ao. •. 0.0--6-03. • .0.1-.. __ --,-1.4 _ 
590,20 8220,00 603.55 ,14 
590.20 11300,00 605.00 .15 _______ __,___ __________ 

n nn n nn c;,,01 1 n h..7?n nn <.n 1 "7 ._7 

., ,, . ., .. 2446.30 11.15 
, 34 _____ 0.3...._3.059~1-S-.----l2.s1 ... -.60S,.ou.....-------
• 34 ,03 3275,69 13,35 605.00 
• 35 ,03 4013,08 14,80 605.00 

---------- -- --·----------.. ,. , n "1.c;.1.a.n .. :, , n .. 7 

'" 
,42 -

____, .. 
I• 
" . " 

I 
I 

375.00 V. UV V. V V J:,, J.. e .I. V "Tl'--"•""' UV,&..-' I . ~, -~~ 0. V --.IJ'TVe"T.__ ,&. V.,. • 
0,00 o.oo 591,10 7280.00 603,19 ,46 ,41 • l 0 4560,29 12,09 375.00 
o .• no 0 , 0.0-..59.1..,..l 0 8220 • 0 Q.__-6.().J.,.7.2-. __ 4_ 

--4-0 -1.0-.4-9.0.2 .• 61 12-,-62 375..,.0.0-----
o.oo o.oo 591,10 11300,00 605,14 ,51 ,40 .11 6059,70 14.04 375.00 

--.-, 
0
-__,. ,-1-- __ 3_6_5 ___ o_o_ !:~ 

:r-~ ~: :! ~::: :_:,, ___ n .• n_o ___ o.____o.n C;Q 1 .• "" 11.720.,...0n .. -601. •. A6-.--.-7.ol. _____ ----·.AJ'I ----- oa.......-4-085-..--1-9•---'.--0-.-3-l----2-5-0-.-0,Q.--.----------------·- ~ : I 
l"i 1-9:75 182,00 o.oo 0,00 591,55 7280.00 603,37 ,88 ,47 .12 5599,95 ll,82 250.00 " 

e,"I 19,75 102.00 o,oo o,oo 591,55 0220.00 603,86 ,92 ,46 ,14 6114,71 12.31 2so.oo ". " i"i----1.9 .•. 75 -----1.8-2- 0.0.. O~..O O - --0 ,.0.0--...5-9.1 .•. 5.5.--l l-3-0.0..,.0.0.. ---6-05 .• 2-2- -----l .0..9,---- 4--1---~-l--1---1-1-1--l-.--6-1-------l-3-.--6-7-----2-5-0.,-0 0---- - ---

.,::) 19.78 183,00 0,00 o.oo 592,00 4720,00 602,42 
'' ________ 19.,.-z:s ____ l.8.3.,.QO ___ o.,.o.o ___ ....Q,.O.uO_.....c,5Q.2..00.---1.28.0., 0.0----60.3._7 9,,__ __ 

,57 .38 .02 4310,31 10,42 123,72 
,.9 .. -. _______ 4_7 ___ _,,,...o,.,2e----6.4.D-Z,-2-1---- -Ll .1..9---1-30-..23------

60 

" 
:2 -
" 

'' 19,78 183,00 0,00 0,00 592,00 8220,00 604.25 l,08 ,50 ,05 7142,93 12,25 132.40 
•" 19,78 183.00 o.oo o.oo 592.00 11300,00 605,49 1,53 ,59 .13 9523,81 13,49 138,22 j. 

" ----- ------------------------------- ea· 

I 
' ~:1 

~:1• I "I 
" ". ,751 

• • 



• -- I I 
I 

: i i i 

I' 
I '. I' I I I 

I ' 
, I 

ii I 
,, i 

' 
I. 

I. 

• ' Cli!SEL HV .-J:11,. OLOSS QCH DEPTH roew.in • . , 
' 

602.71 • 46 .15 .03 4720.00 14.51 89.00 
€,0-4-• ..a; ... 10 .-2-2 .,-0-5 7153-,,-4 l·-6-.-0.J-2-7 .. 3·•·5-l---

19.80 97~00 o.oo 0,00 588.2-0 4720.00 
----1-9 •. a . .,.g __ _,,,91 ... 0 O>---~o-•. o o~--,o-•. o.o--58,B-.-2-0------1-2-so...-o-o~-

, . 
' 

19, so 97,00 0,00. 0,00 588.20 8220,00 604.79 .84 .23 .01 7896.98 16.59 312.21 
19,80 97,00 O.OO 0,00 588,20 11300,00 606,62 .86 .26 .20 9720.30 18,42 413,53 

--'-· 
19.BO 1.00 603.20 605,80 588,20 4720,00 602.71 ,46 .oo ,00 4720,00 14,51 89,00 
19,80 1.00 603.20 605.80 588,20 7280,00 604,23 ,78 .oo .oo 7172.57 16,03 273,72 

•• 
---1 .. 9-~8-0 " -----· .. _}.,.0.0---6-0 3 •. 2.0 .. -6 05 •. B0.---5 88-,-20--8220.. 00--60-4-, .. 1'-9- -·-- -- 0-86- - ..... -.--0-0---- --..-O.l---+9-4-3~-7-S--- .. J.-t, .•. 59 ....... .:...,3-1-2-. 3 5-------

19,80 1.00 603.20 605.80 588,ZO 11300.00 606,62 ,89 ,00 ,02 9374,72 18.42 413.66 

·'·----------1-9,.aJ. ____ .. 2.4.-0 0----603 . ...Z0-.. 605 ... a.o ___ .sa8 ... ..2.o..........4.1-2-0 .. o.0--.-.-6-0.2-.-75 • 46----- •. o . .;>---~--o.o_4-_1,2.o.. o o 1.4.,.55 89 • .0.0-,------
,, 19,81 24.00 603.20 605.BO 588.20 7280,00 604.29 .77 .04 .OO 7162,72 16,09 278.32 

•:" 19,81 24,00 603.20 605.80 588,20 8220.00 604.85 .84 ,04 .oo 7926.38 16.65 315.51 
"---·--1 .. 9-.8-1-- .. - .. - -24. 0-0-----6-0-3 ,-2-0•-· - 60-5,-30--- -588-,-2•0-l-l-3-00-.--0-0-.. -606-,-7-5- .... -,-. 85------,-0-9-------. O-l----9-2-39-.-4-9-----18,-55-----4 l 9-.-7.2- - .. ---- ------rn' . 

" 

I 
.,:_ 19.81 1.00 o.oo o.oo 588,20 4720,00 602.75 ,46 .oo .oo 4720,00 14.55 89,00 :~l• 1 

('----1-9-,-8->-----l .. ,.Q..,Q ___ ...,g _ 0-0----0-.-0--0--S88-.-2-0--7.a8-0~0.0----6-04-..J.6 • 7.2c.......--.....,.O Oc........----.• 0 a......-1-0-2-1--.-6.,,3----116-..-l-6--285..-0.3-----------, 
I'' 19,81 1,00 0,00 0,00 588,20 8220.00 605,03 ,71 ,00 ,04 7551,74 16 0 83 325,84 ' 

· •,:'.~ 19.81 1.00 0,00 0,00 588.20 11300,00 607.16 .54 ,00 .09 8353.95 18,96 438.56 :, • 

I 
•,'.''.;'~ 19.84 200.00 o.oo o.oo 588.61 4120.00 603,34 .06 .00 .12 2503,09 14,73 435.64 --~:i I 

. 19.84 200,00 0,00 O.OO 588.61 7280,00 605.29 .OB ,10 .19 3548.49 16,68 450,00 
---1 .. 9-,.8-4 .... -- -2 0..0...-00- -----.. 0...0.0 .. - ...... .0.., 0-0-- .. S.AB-,-6.1-......8-2,20.,-0.0..---6.0.5., . .94----- - .. ,.0.9 .. ----·- , .. l.0------... 1 .. 9 ----3.9.l.O .-44----.. 1-7-.-33. ...... 45 o. 00 .. 

19,84 200,00 0.00 0,00 5A8,61 11300,00 607,81 .12 ,11 ,13 5058,78 19.20 450.00 ,:: • 
e?"I .. ~ 

I 
I::•[_ .. ___ ~~:_-~~----~::~-:_-~~---· .. ·~:~~-----~·:~~~:~·::~--~~-~-~~~:~!~:: :~~ .... -_ ---·:;~ .. -.. --.-..... :~-~ ........ !.~!t~---~!:·~ .... :~4-1::~-.. --.. ---· .. ----- :: • 

., 20,12 1440.00 0,00 0,00 5'H.60 8220,00 606.29 ,05 .31 .oo 2144.41 14,69 887,60 ,, 
I" ------2--0--• 1-2- -- "1-4-4.0 .• 0 0 0-.-0-0 o .•. 0.0--------5.9-l-..-6-0-1-l.30-0--.-0-0--60.S . ..J.-9----------..-0S..----------11·-3.l------e--O-l----2.46-E>.o 40 14..Sg____-1.49-1-.-33~-- -------<" 
U' 41 - ·-•" 21.01 4740,00 u.uu u.uu 593.60 4720.00 605,43 ,19 i.87 ,04 2821.32 il.83 918.76 "I· 
"---"'-l-.--0-1-- 4 7.4-0.. 0 0 - .0 .... 0-0 --~- -- ---0-.--0--Cl--- -5-93-.-6-0-7-2.8-0--.-0.0--6-0.6-,...99 .. l--l-----l--.-4-4---~-03--~4-..l-O-.-~J..9---9-2.'.'l.-.--9-l------------<"i 
i" 21.01 4740.00 o.oo o.oo 593,60 8220,00 607,55 ,16 1.33 ,03 3586,54 13.95 931.17 ·~ 

•:::_ .. _ 21.0l 4740.00 0,00 0,00 593,60 11300,00 ---~~-9.:.~.~-------: .. l~---.... ~_•_1_0 ___ •. 03 ____ 4135.93 15.63 949,26 -------1'.~. 
21.38 1910.00 o.oo o.oo 596.60 4720.00 606.71 .12 1.19 .01 2201.66 10.11 1052.06 ~ 
21,38 1910,00 0,00 0,00 596,60 7280,00 608,02 ,09 .94 ,01 2383,0l 11,42 1110,92 ~,~. 

__ ...,2 ... 1 .3B.-.. l.9.Lo •. oo ___ ~.~o.o _____ o • .o..o ..... -5.9.6...60--8221l . ...0..0--6.0A.A ... ~---0-9 ____ ~,..c8,~6,.._ __ ........,,.,,n~1-,2..4.3.6....1..,,9c........ _ ___.11 . .A9.-U .. 3.0 . ..6..4 ~I 
21.38 1910.00 o.oo 0,00 596,60 11300,00 609,98 ,08 ,67 ,01 2610,51 13,38 1172.74 I?.'. 
-.:,1 7c;, ?nnn nn n nn n nn C:.O7 7n h..7,n nn ,:.ng 1c;. 1.1... 1 A.,:.. n1 -:>t":ln C:."1. 1n .1...c;, 0.1...1 n-:> :j 

." " ,,, 

:1$·--------~-1·:75-~-2-~-~~-:-~-~----~-:-~~------~--~~-~-- 597-_~1~0~~1~2~a~o-:~;-----6~-;·:2~5~---....... 16~--~1:-2; ---.02 27;·~-:-;-1·--.... 1~1-:-;·5--~42:-;-·~9---- --;;;I .!.. 21,75 2000,00 0,00 o,oo 597,70 8220,00 609,63 ,17 1,20 .02 2943,66 ll,93 843,69 :• 
'I": .. --.. .. _ .. _2.1.._1..s...... _2..0.0.0. • .0.0 ___ .... 0 . ..0.0 ........ - ... 0 ... 0.0 .... .....59 .. 1 ... 1.n_ .. ll.3.o.o._o.0 __ 6.1.o..A9 ____ ~ 11.... __ ----..98 ... --..... D..3.........3.5.1.6 . .-52.. ... --1..3,.l .. 'L .. _.....a~s •. 9 .. 4. --...J.;I 

.:'. 21.02 310.00 o.oo o.oo 593.60 4120.00 608.42 .oo 2473.45 14.02 904.68 
1:l e 

"f-,-__ 2.1..82-.. --3.70 .• .oCL. __ .. o~.o o .... _ .... _o •. o.o .. -----59.3 •. 6.0......-1.zao...o.o 609 . ..S ..._ ____ o.()_3.l.83...."""9:L--...J.l 'i.95..............9.Ll. •. 0.7 "~ 
'"i 21.82 370.00 o.oo o.oo 593.60 8220,00 609,94 .oo 3406.59 16.34 913,29 " 

•:: 21,82 370.00 o.oo ... __ °._._~°. 593.60 11300,00 611.20 .oo _4_0_4_3_._9_0 ___ 1_1_._6_0_ 920.38 _________ ~-::1, • 
52! ~ .SJ, •;~ • 
" 1---·- -·---·-- --·-·---------·-- --------------------~ ----------
" I 

,15 .21 
11 I 3. 

.18 ,32 
• 19 ,32 

---.. 

-..... - .. _ .. _ .............. __ _ ------------·---------------------<" 

• 



I •• • . ,, 1 I\' ,, ' ' \ i I 1 ] ' 
:, '·:I' ' : ' I ·, I I,. ' I' I', i I ··, I, I ll I I' i I 

'.I; '' I' ' 1' I I I ' I : I I I 
• .',~1:1 :, I i' ,' i ,, I 1' I .i. 

• . ECJ;!Ql)I CHANNEL MIN EL QE MAX....E.L.'.. QE MIN-EL D'I5CHAeG.E-c.w.sE.l---~-----' ,___......,.o._1.;,..,o ...... ss, ____ ...,Q,.._c..,,H'-'----l.0uE:.,P,:...T1--1H:>.----1T.oe,u..() ______ ;.._ __ __.i..,::6 

'I 

' HI./ HV 

• 
NUM'BER LENGTH ROADWAY LOW CHORD GROUND (,CFS) 

20

' • 

21.84 100.00 o.oo o.oo 596.90 1120.00 608.61 .03 1345.56 11.71 875.42 .06 .oa 
'., 21.ru. ____ UlJl.Jlll----• oo O_M---S~CL_.-1-2ao-1>..o-60.9-L9,,_ ____ ~--- ---.0~3- 1601.1s 12--89--888.ZS.---,----------1 

• ,: ~i:~Z i~~:~~ ~:~~ ~:~~ ~:~::~ 1i;~~:~~ ~ii:!~ :~~ i~:;:~i i;:;~ ~!;:t~ 
~~---~- _..........,.._ ---~-----------~--~-----
' 21.85 20.00 610.60 609.70 596.90 4720.00 608.53 .12 2506.71 11.63 874.95 

•·: 21.85 20.00 610.60 609.70 596.90 7280,00 609.88 o.oo 1576.73 12.98 888.83 

.01 •. o.L 

.n7 .09 ... 
,08 ,09 

.30 .04 

.06 ,09 

:• 

". ,. 
'L----2L.,8s ___ ---2.o._o_o ______ 6Lo ~6o __ 6.0.9 •. 10 __ -596...91)._.0.2c..o .• ..o.o .-6l.0,,.,""2""9~--- '---~o • ..o.O-l-6.7-1-..-0-~>----l-3.-39-, -B-91,~-l-'--------··--- ,,

1 ei'.' 21.as 20.00 610.60 609.10 596.90 11300.00 611,56 o.oo 1957.26 14.66 898,68 ::• 
•. 06 • l-0 
.01 .13 

rn , -----L-2--t.o __ l33.o .•.. o o _____ o .•. o o o __ o.o---599 . ..a.o. .. _A.120.0 .. o.0 __ 6.l.0 . ...16...----. .20 10 __ ____,. __ '-"-_____ _,,o 1_25.9.9....3-5 ___ 1.o..s0---sa.1_.,u,. ____ .. _______ --1" 

" I . " 22.10 1330.00 0,00 o.oo 599,80 7280.00 611.07 .30 
22.10 1330,00 o.oo o.oo 599,80 8220.00 611,47 ,30 

.12 3526.63 11.27 590.68 :;. 
,12 3739,90 11.67 592,64 ,J 

1. 31 
1,30 

-12--43.1.0 .• -88-- ---1-2""8 B---622-..SS--.----- -- ~ 

•• , 22.41 1620.00 0,00 o.oo 601,90 4720.00 611.40 .30 1.11 .03 3301.49 9.50 240.00 :~• 
",.__j __ __,2-2--4-1-1.6;?.0-.-0.0---..u-.-o.o------0-.-o.o---6.0-1-..-90-...:r-2-a.o .• --0.0--6+2-... s.o----... 4-7----I-... 5s---.-·o.s---4-7-l-9-.-s.11---~1 o .-6.0--2--4-0-.-0-0-A------------l:', 

•::: ~~:Z! ~~~g:~~ ~:~~ ~:~~ !~!::~ l~~~~:~~ :~!:~~ :~f !:~: :~~ :~~6:g! !~=~~ ~:~=~~ 1
:~• 

----------------! 

3 1-.-2 "----<2c.<2::..., 1.o.. __ L33 0 •. Q(l__ __ Q_ .. (l(l__ __ Q~.011_ -..5.9.9 .. ~8.ll.....U.3.0.0.,-0.0---6-1.2--6.8- ---
16! 

-------~-
F'. 22.43 109.00 o.oo o.oo 600.00 4120.00 011.s1 

•/' 22.43 109.00 o.oo o.oo 600,60 7280.00 612.65 
'" ___ .,:..2-._4,3___ _ _L0.9. __ 011 _____ o_. OJ}_ __ __()_~o (l_ ___ 60.0 .• .6.Q__822.CL.Jl11--6.l.-3 .• -.u.O 0-6 ___ ..,,,,_ __ 

]>s 22,43 109.00 o.oo o.oo 600.60 11300.00 614,24 

• 1:: ____....L _ 2 __ 4.3 ___ _L._O D 623-.1.0 .. ___ 626.J0. __ 60.Q.~6.0-4..12.0 . .,_ll.u0---"'6,..J 1---51 ___ .....,.,_,_ __ _ 
• 22.43 1.00 623,10 626.30 600.60 1200.00 612.66 

•::

1 

22.43 1.00 623.10 626.30 600.60 0220.00 613.06 
~. -- ~z.-43.... __ -----L.JHL--b23~1.li---6.26.3.0 .. --6.0.0.,.6.0......l-l.30JL..0 0 o 14. • .24 

.31 .11 
,53 .IS 
,6 

____ J 6 

.87 .19 

o.o ___ 
,53 .oo 
.61 • 00 
.a -0--

.01 4720.00 10,91 163.35 

.00 1200.00 12.os 100,92 
'-----.,,--1.01-08 82.2-0...0-u.0--... 12-~46... .. --1-7..0 . ..8.1----------

• 15 11300,00 13.64 176.59 ". ," 
__ ...,Q1L_4.7.20.,.0..u0 __ ..,J .u.0 • 91 I 6 3...3.0---------~" 

.oo 1280.00 12.06 168.92 I" 
',", . .oo 8220.00 12.46 170.88 

---~o.o.-1.u.0.0..00 13....64---l,76.-6-0~- " 
" 

•c' 
1" 

.31 .05 
52 .01 

.60 .01 

.84 11 09 

,30 .01 
.SI .09 
• .sa • l 0. 

n• . ~ 
oOl .. ., 

.o 
,51 .oo 
.58 • oo ,., nn 

.30 ,04 
.s. 06 

.57 .01 

.79 • OB 

". 22.43 40.00 623,10 626.30 600.60 4720.00 611,56 ,00 4720,00 10 0 96 163,58 a 

2 2 • 4 3 4 0 •. o.o, __ ...,:6>.e23 .• ..LCL-..b2.6,3 (l_ __ ...£,.(l.()...,61)._.'l:2.8.0.., 0 0 66' 11 32 •• :r.l_.5.__ __ - ...o._ 0 o0..........:-i8· 2.82. 20....0 • OO.u.00--11-22,'-•-l. 5-54-----11-67 9-.1. • 22.98.,_ _________ 1:: 
22.43 40,00 623.10 626.30 600,60 0220.00 

·1::1' ::::: ::::: 62:::: 62:::: :::::: 1::::::: :::::: ::: i::::::: ::::: :::::: i~~1• 
•" 22.45 s0.oo o.oo o.oo 600.60 7280.00 612.85 .01 1280.00 12.2s 169.a,_a,__ _________ :.:; • 

"I 2 2 , 41>C5:>---.:i5,c8,._,, .... o,.o,__ __ ....u0-, 0.1.1---0...0.0-6.0.0...61l~.2.0...0 0>-----'6:>-14-3.:>-.-, .,:;z..,5,____ • 0 l 8 2-2-CL..0-u0--...,12--6.8..--1.11-.-9 5 ·,. 

• :;_! __ ......... :c.,:c.-.: :.c.,: ___ s ... :: : . .,,:'----"6 2:~--62~::_::: ::_1 ::: : ~-: __ :_::: ::, ___ ......, ---....... ~u-----· ::_1 ~::: .... : .. :,___ _ __.~ :~_:, _ _,_~.o.::~:~ ___________ lll'.1 • 

Q 22.45 1.00 623.10 626.30 600.60 7280.00 612.86 .oo 7280.00 12.26 169.89 
... 22,45 1.00 623.10 626,30 600,60 8220.00 613,28 .OO 8220.00 12.68 l.71.96 :\ • 

4
·
0 
__ --e:?.2_._45-__ ...... , • ..0.0-- 623 .... _L_,.,n _ _..,1..2.c .• 3.0---C.O.O • i:..n l l 3.0.0 .• 1L0---5.l-4-. ....,"'c.a"'---~......, ___ .,_.,_ ___ ~O.D-1-.l.3.!l.O .•. u.n.u.n __ l-3...93--1-7..8-•ll-2 -----------~ 

~ 61 

.,,; 22.45 40,00 623.10 626,30 600.60 4720.00 611.69 .oo 4720.00 11.09 164,19 i:,. 
," ____ 22 ... 1ts ___ !+_o..,_.o,.,_o.___..u62.3....l.°--626 •. lo._.60.0 .•. 6.o 120O..o.o,_--'6,.,12..9,__,____ ..,_ __ __,,,_..o,..,o_...z_2B.o ... uo.uo __ __,1w2c..,.33--l..7.CL,22----------1

" 1 

,, 22.45 40.00 623.10 626,30 600,60 0220.00 613.36 .oo 8220.00 12.76 172.32 ": 
•~:-___ 2_2_._4_5 ___ 4 ___ o_._o_o ___ 6_2_3_._1_0 __ 626.30 600.60 !l300.00 614.64 .01 11300.00 14.04 178.55 !:!' • 

a2, n .,., :.• 
~ ----------------------------------- " 
issl (1 

• ls.s 174. ,., 
" 

• • 



i 

'I i i I ' I. [ I 

' 
I 

C.W.S.EJ HV 

611.69 .30 
612.-93 .5 
613.,36 ~~ . :, ' 

I : I i i i 
I 

I 

HI 

• 00 
aO. 

• 00 

I I ' ,e ;,!1:'il , ':, , i 
I I I ,, 11 I. ' ' I! I. 'I i' I. '' ! ' i' : I' 'I I ! ' 

I'~ l,'11·'.1' II ,I I I .:! I' ;1· 

11
--a:i' FCJIDN CHANNF\1 M'JN. El OF MAX..;.£1 QF M~!;t QJSC!iiaGE 

• 
' NUMBER LENGTH ROADWAY LOW CHORD GROUND <CFSI 
' 22.45 1.00 o.oo o.oo 600,60 4720.00 
'r-----rc.2 • 45 I • o o O • ..o..o o ._oJL..__,..6.Q.0 ... 6.o..__.12.£1.0...,..,,0'-"o'-------<w..c 

614.64 .79 .oo 

I 
'' i '. I 

I 

Ii 

I, '. 
II 
I 1' 

I 

I • ' I 

I, 

' 

i 
'I ' r • ' ,., : 

'' QCH QIOSS 18 : I ~--~-~~~1-· QUT\:i' , JOPWIIL;...· ---- -----'~-A 

.oo 

.oo 
• 00 
• 00 

4720.00 11.09 164.19 
:zzao...oo u.....--'"'-l .c.2 .. ,.33.....,-L7-0...23-----. ____ __, 
8220.00 

11300.00 
12.76 
14.04 

172.33 
178.56 

' '' ,. 
' 

•• ' I ·: ____ ::~:-l---29:~:: --- :::: :::: :::::: 1

'.:-:-:---~ 

0

-:-:-------
-----1 • 

612.10 .05 
613.60 .06 

.09 .07 
• l 0 .13 ~ •• 22.51 290.00 0,00 D.OO 601,DO 7220.DO 

1557.85 
1915.05 

11.10 
12.60 

717,83 
736.22 

• ". " "' , C, ~n-:.n Cl. 
•. ,1....J,,_._--G,.U,..J,U-o-sU 

•I ___ ':>':> .:;.1 -:,on nn n nn. ___ n nn ,n, nn a1t:.n nn .:..1A ,~ n, ei:f- 22·: 51 2 ;·;:·;;·o 0 :·;;•;; ;;·:·;;0--6;;·t:0011i~o·:o~~;is":-;;;-·-------:·•~----~·~~- " 

l 
--L3 .• J.2_---7.JJ._l .8-5, _________ _ 

.09 .22 2398.31 14.67 758.68 

l12I , ~ ____ .2 2.. 5.9 4 2 a . _QQ__ o~Jl.O ___ .o_._0_0 __ 6Jl .. l. • .6.lL...'t6.a.o .• .o.0 __ 6.~l ~2--~l~Z----~o-.~--_,._n a _Jll 17?5....08 --~l-0 .• 5.7._-1.0.Q .•. 1.3 __________ _ 
.,, 22.59 428.00 o.oo o.oo 601.60 1220.00 613-66 .07 • 07 • 00 2060.19 12,06 730.36 

•n7 nn ::.1,A. ,:in ov, ovv (...I.U.._..~\I 
.:, .. , 22p59 428.00 O.OO OoOO 601060 8150.00 614.18 .07 12.58 735.96 

f-----Lc. • .5.9 __ . __ 4.2.8 .•. 0~0---~0 •. o.~o ___ Q •• o.o.. __ -6.Q..L •. 6.0.....l.12.0.0...0.0.......--61.S._7.2. <18.. - ------0.6-.---- -~0.0--25.l.4-63..----L.4,..l.c...2--7 5 2. 7-2-- -· -- ---

.,, 22,97 2010.00 o.oo o.oo 604.10 4680.00 612.86 .36 • 89 
"---~-.9 7 2 OlJJ4-o..~o ___ ~o .Jl.O, ____ o_n_-----1:,_o_..__, .... 1 a~-1~2""2.o..._o.~o --6~1 tt..2..4~-----'•.,_ ___ ...,.__, ,28 ,13 

22.97 2010.00 o.oo o.oo 604.10 8150.00 614.72 .26 • 68 
2010.00 o.oo o.oo 604.10 11200.00 616.18 .23 ,56 

,09 3531,99 
, 06 40.1-6,.-46 
.06 4146.11 
,04 4548.38 

8,76 
l 0...-1-4 
10.62 
12,08 

613,22 
-6-4.3 •. 8.~0---------

654. 40 
686,17 

I
i •1::1 22. 97 

~·1 23,19 980.00 o.oo o.oo 603.89 4680,00 614.13 .36 1.27 .oo 3495.17 10.24 374~-82 __________ _ •i' 23.19 980.00 o.oo o.oo 603,89 1220.00 615.26 .42 1.11 .04 4535.73 11.37 405,35 
·"-__ -23._1.9_ ... _9a.o~."---~o.-QO __ ~o .•. o.o __ .6.o.:i.A9_81.S.O.-D.(L__61.S.o.6A.-----43--__J_-.,_o._.-..~--~• QS_tt.as.o . ..za __ _..,_1_..zs __ (+_l.s..6..0 ________ _ 
f 23.19 980.00 0.00 0.00 603,89 11200.00 616.87 .39 .81 .OS 5472.58 12,98 877.18 

• i26 
" ___ ....,;.3_.5 _ _0 _____ L82_0 .• _0_0 0. O_O O. 00 6.03 ..... 5.0~6.BD-..-uD.v.0--•6.l.fi_.64 __ _..5J ___ .c2-, 6_2 ____ _oA______3.954. 4~ __ _..3_._1.4 ____ --19_7_ • .!f._9. _________ _ 

23.50 1820.00 o.oo o.oo 603,50 1220.00 618.12 .71 3,07 ,09 5667.35 14,62 199.84 
.,, 23,50 1020.00 o.oo o.oo 603.50 8150,00 618.56 .79 3,17 .11 6272,77 15,06 200.54 

"----3 .• 5.o_..1a2n._oo ____ .o__, -DO~--o .... o.o. __ 6.03 • .so...1.120.0 .• on 61.9 .• .6.0 ____ .1..-o.9 .22- 21 826<;,.66 16,.1.0..-.-2.02 . ..1.9, _________ _ 
" 

• ,, 23.54 181.00 o.oo o.oo 603.70 4680.00 617.03 .41 .27 .03 4680.00 13-33 97.50 

13 

:,;: e 
'" 
11 

I'..• 

~: ,, 
" . I" 
28 ". " 
" 

:331 
;J41 • 

," 
,,~ " 
:9 -I., 
., 
., . 
" "---~2.,3..,.s.4~-.... B.L..o.o ___ _.,_._o_o__ ____ ......0.-0.0.-1,11.3._,_7 n.,_....,122.o. • .oo...---6.1a..,-"5"o,._ ___ , .... 1.,,4~ ____ 3,,a ___ ~,"-'n.,_2c;__,__7, 22 o • o o ..1.4. •. a.0 _____ 9.1 ..s~O-----------. _[~I 23.54 181.00 o.oo o.oo 603.10 0150,00 618,96 .06 ,41 ,06 0150,00 1s.26 100.50 I~· •t;:L 23.54 101.00 o.oo o.oo 603.70 11200.00 620.11 1.31 ___ ._55 _____ ._11 __ 1_1_1_4_3_._1_1 ___ 1_6_._4_1_ 212.60 

M 23.55 38.oo 619.90 618.ao 603.70 4680.00 617.09 .41 .o5 ,oo 4680.oo 13.39 97,50 ., 
38,oo 619.90 618.80 603,70 1220.00 619,18 ,65 .59 o.oo 7220.00 15,48 100.50 • '1"1 23,55 

1"---~2 ... 3~.SS ---3.8.-<l.v0--~6~) ~9 • .9.0...-~6~1, 8.,~8-0-~603 . ..7.0...-8.1.5.0....0 0 6] 9 o.9·~----7..·-----8.5 0..0..0.. 8 J 4-9..-v0~8---.,l-6,..,H2..-5~- .200...0 0.-------------l :~ . 
I .!:'.! 23,55 38,00 619,90 618,80 603.70 11200,00 622-07 .87 1,52 O.OO 10733,33 18,37 200.00 

1
'' r-- ___ 21.S.9 ___ 1.9.1.. ... 0.0, ___ ~o~,~o a o. • .o 0.----6.0.3~.a.1_4.6AO~()j)__ 6 1 z • 4~---.3 .. ~2-----~2~0 ___ .,_,o_J-356.L..O.z~ --~1 ~3 ... n, n ___ .253-63 
r 23.59 191,00 o.oo o.oo 603,01 1220.00 619,79 .34 .21 .o9 4906,73 15,90 260.36 

... 23,59 191,00 o.oo o.oo 603,81 8150.00 620,66 .34 .21 .12 5367,43 16,85 262,80 
"i----.23 .• .5.9--~9.l •· 0 0 0 , Q,Q__ - .. o ... o o._ 6 O 3 , 8 I ll20.0....0~-0--,..62-2 ... 9 3.7 ____ -2.-0---•• ~I ~5. 6.9-22.. 15 I 9~L1--26.9 ... L7~--

• ::l.. ;~_.·_111 6
63

3
5
~ __ ._on_a_o ___ o.oo o.oo 604, l 7 4600.00 617,95 .3o .51 • 01 3528,29 13. 78 254. 11 

_ __ _ .o .•. o.o ____ o .o..o __ 6.0..4 .. LZ_1_2.20~0.0 __ 62.o . .2~8----·-3~---~A~--~..o.11_4.aa.3. • .B .. ~3 __ ~1 6.J.l __ 2.6.o .• 1.o, __ _ 
1 23.71 635.00 0,00 o.oo 604,17 8150,00 621,11 .33 ,44 .oo 5351,20 16,94 263,06 

.A. Isa 

I 
·1, 

·1---
23.71 635.00 n nn u.vv n n n u.vv 604.17 11200.00 623.35 ~-• ,:,o 

,. ~ ... "' nn 
• uu 6912.45 19.18 269.35 

----------------------------·-------------

--------------------------- -------··------------------ -------

1, 
•\:: 

) '--'---------------------------------------

• 

" je 
'~ 
·' 
i:, • 
" " ' ". 1:~ 
" ~l.-. 67!. 
"I 
"I ~j· 
"I 
~~. 

• 
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'' ' 
11 I •: • I 

I' 'I 
I 

I 

: ! '' I 
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I 

I I ' I I. 

' 

H\L...---.HL I OLOSS 

" 'I 
I I 

,-
I. ' I 
I 

' QCH 

'I 

I 

I I 
_QegTfi Toe.w.. 

! 

I 

'• 

• 
• 

. NUMBER LENGTH ROADWAY tow CHORD GROUND ICFSI r c.E..C.T TQN CHA!)JNEI MJ N El QE MAJL El QF_. _f,U.t,L! El DI 5CHARGE ...-.C.W.St="1L 

• 23.79-- 475.00 . o.oo· O.oo 604.46 4680.00 6Hl.33 .29 .36 .oo 3512.61 13.87. 254.39 : • 
...----2c-.i3. 79 47-5....0.0 0. 0 0 0. 0.0 604 .• ..<.L-722-D. • ..0.0--6.20.. •. 6.2---

1 4' 
23.79 475.00 o.oo o.oo 604.46 8150.00 621.44 
23.79 475.00 o.oo o.oo 604.46 11200.00 623.66 • 'I 

-· .,_3'"2---~· 3.4 ____ .o..o.............4,a.1-3...--3_,.1 __ ,._1, 6 .•. l.6---26-0 .&6-----~-------1' 
' ' .33 .32 .oo 5344.35 16.98 263.17 

.36 .31 .oo 6908.77 19.20 269.42 :• 
'' ,r· 24.06 1425.00 o.oo o.oo 605.30 4680.00 619.26 .11 .10 .05 2528.15 13.96 484.65 

5. :I 24.06 1425.00 o.oo o.oo 605.30 7220.00 621.52 .11 .63 .06 3363.88 16,22 491.0S 

;.,r·----~::~:--- --~:~~:~~---~~~~-----~:~·~--· !~;j~-1~!!~-~~--:;!:;!----~~-~ ---::t-----~-!!~;:~:-~~~:-~:--:~:-~-~·----
• 1,! 14-

1;:' ,15 

,____ __ ~fi-Q-4.8 -.-2.2.1_0 ..• ..o.o ___ o .• _o_.,_n ___ o_ •. o.o~-6.0...9 . ..-.10-4.6.8.0 • a o 62.0-.3.4---~4,6, __ ___. __ 3.~---.l..l-4-6.S.0-.,-0 . ..,__ __ 1-1-...,0-4_.._,_..to.9,.-9_9_ . -------~~'·• 

,,. 
" 

" 24.48 2210.00 o.oo o.oo 609.30 7220.00 622,39 .29 .99 .05 5272.97 13.09 449.06 
... 24.48 2210.00 o.oo o.oo 609.30 8150.00 623.13 .28 .93 .os 5673.46 13.83 638.23 :: • 

" 

J"------2.4 .•. 4.8 __ 22.1.o • ..o..o . ..o .•. o.o o.. •. 0.0--6.0.9-.3-0--1-1-20-0 .•. o.o--6-2.S...-2-3-------•-20 • 7. --0-2---6.3.4.8 o-2-3-- --1-5-93-.-8-10...00- ''.I 
•
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1

1::·1--------<024.49 73.00 o.oo o.oo 608.30 4680.00 620.63 .29 .01 .05 3742.61 12.33 241.45 '1_:_:,·:,·_; -.- j 
4-4.9·----,'-3-.--011-'0,,__ ___ o~O-u.O-- D..-0.0---------6.0&..--3.o----.-:i2--2--0-.-0-0------6&2~-4-l--- ... -3-7---,..,.06---·--0-4-52-76-.-5-l---l-4-.-l-l--4--0-6...-2-11-------------,-

1"'. 24.49 73.00 o.oo o.oo 608.30 8150.00 623.15 .35 .05 .04 5678.89 14.85 588.39 
e,'° 24.49 13.00 o.oo o.oo 608.30 11200.00 625.23 .21 .o4 .o3 6388.89 16.93 755.oo 

·,.! 
Lf-------------------------------------------------------------------------------

1

.. 24.51 74.oo 622.80 620.20 608.30 4680.oo 621.48 .24 .80 o.oo 3715.71 13.18 286.93 1 
•:: 24.51 74.00 622.80 620.20 608.30 1220.00 623.93 .22 1.37 o.oo 4886.75 15.63 735.00 ii• 

1 
-- - -- 24 .• 5_}_ __ ___J._4_ •. 0..0 __ &22 .• .a_o ___ .62.0 .• 20 ___ .....£,o.a .•. 3.0.-81.50 ..• .o.Q.___62-4. •. 4.8 ----2-2 ·------1-.2-0---0 • .O.O--S.Z-l--9.-3!---l 6 •. 1.8----7-35 .• 0-----------; e:::, 24.51 14.00 622.80 620.20 6oa.3o 11200.00 625. 11 .24 .51 o.oo 6311.63 11.47 735.oo :; • 

,:: ;::·i;---:j~: ~.,_~---!:·~-g---g :~~ :g::·~!-~~~!: gg :~!~~~ . ~!~-------:--<i ..... ~c---------:-~:-~~_.,~.__:_.,~ .... ~~--¼-~<.-;-o--:~~~-~!;:~~ ---------,:ii • 
•. ", 24.74 433.00 o.oo o.oo 608.94 8150.00 624.80 .os .10 .05 1747.78 15.86 1065.39 . 

": ______ 2-4.._7...4 ____ 4-3_3 ___ n O O •. O 0.. 0. 0.0.-.6.08-...94--1-l-2.0-0....0.0--62-6~-l--D------..-O-..,.S-----l O • 0 5 20 38 • 27 1-1--.--l-6--l..06S • .9.,___ __________ ., 
" AJ2 j42 A ., 24085 1360.00 o.oo 011100 608.97 46801100 622.,59 .13 0 72 .02 2366.66 13.62 760000 1143 .. 

"---24-.85.-.. . ..J..3.6..0 .• --D.0----0-a.OO-- -0..o O O.. ---..6-0.8 •. 9.Z....:.....72-2-0-o-0-0....,.-62 4~-S.9---.-0 -0.-9---o-35,---r0-2-2-62-6-.-92--l..S...-62--76~0-0-- -------------;" 
24.85 1360.00 o.oo o.oo 608,97 gf50.oo 625:11 .o9 .33 .02 2778.92 16.14 160.00 
24.85 1360.00 o.oo o.oo 608.•7 11200.00 626.41 .11 .33 .03 3334.45 17.44 760.00 ". "' ------------------------------------------ ---- ---------;" 
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i ?A Ol 360.00 O.OO O.OO 609.87 4680.00 622.85 .32 .36 .10 3154.24 12.98 c-.n nn 

41 •"r 2;:9i 360.00 o.oo o.oo 609.87 1220.00 624.77 .23 .25 .07 3599.34 14.90 57~:~-U~--- ______ ---,1:~• 
'.: -----2
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1
I--....,36.0..-o .. .,_o __ ~o~ .•. oo ___ o.o..0-_&..o_9...-a1_...a.1--so..-0-0.-- 6Z5.29..-----~2-2-------.-2 ... 4----.... o ..... -:r--3-lH--0 .• 9-3---l.S. ... 4-2--5-1-0-0o j 

360.00 o.oo o.oo 609.87 11200.00 626.59 .24 .25 .01 4568.19 16.72 570.00 ·1 •. ~-
• ::r i:::i•--·i:t:·~•i"----~-:1~ i•: ~~----i ~t:it-i1i~: i ~----iiti1------:ii _____ : if --~: ~t-·!t!!:!i----i ;1t--i1t ~ i 7~1 

• 

··1------ .2 4_..g_a 3 6.0 • 0 0 ______ o .• ..o.o _______ Q... 0.0-- --6-LO~S.0- -l-l.2.0.0 ... .0.0._ .-62 6 .• 92 -•· 3 8 . ___ .3_9 ____ .0--1--6-3-9-3 .•. 2.S-- -1-6. ... 42---385 .• 0.0-------------------I'° 
46 6' 

• "'e " 25.12 725.00 o.oo o.oo 612.37 4680.00 624.03 .49 .81 .12 4241.42 11.66 196.72 "' 
• n ,~ , f---- __ 25~.1.2 ___ .1.2s .•. o . .,__ __ o. o.a _____ o •. o..o .. ---6-L-Z-.-3.7-:z.2-2.0~0..0----625.-.7-9-------·-63--.. ----..B•.;J----~--U--S.9.J.J~9,..,B,__---,.13 ... 42 __ 2.6..0 .... o.o .. __________ , .. 
• 25.12 725.00 O.OO o.oo 612.37 8150.00 626.30 .66 .87 .18 6481.36 13 0 93 260.00 

•. " 25.12 725.00 o.oo o.oo 612.37 11200.00 627.66 • 79 .94 .20 8012.95 15.29 260.00 :: • 
"' -~{ - -_----------------------------- -------------------------------------- --------------ii. I -~i ------ ---- ------- --------- -------------- ----- -------------------------------------------------- --------------------------~~-=--=-~]j • 
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• 
. NUMBER LENGTH ROAOWA Y LOW CHORD GROUl'JD ( CFS l 
I 25.17 245.00 o.oo 0o00 613000 4680.QQ 624.34 051 032 .01 4322.79 11.34 110.00 

' l :• 
' - -.25. ... 17 2 45~0.0---.,.., •. 0.IL--0...0 0------6-13 •. 0-0--7.2-2..0~2.o-0""9~--~-8-2---.... 4.0---.-l.0--65-3-S..-9-0•--l-3 •. 0-9---l-l-O-.-O.O 
'i 25.17 245.00 o.oo o.oo 613.00 8150.00 626.57 .95 .42 .15 7346.36 13.57 110.00 

.,'1 25.17 245.00 o.oo o.oo 613.00 11200.00 627.84 1.42 .so .32 9986.69 14.84 110.00 
bl* __ . ___ ...__,.._.._,--•- -----..... ------------~--~--·--.. --

25.18 63.oo o.oo o.oo 613.oo 4630.00 624.41 .60 .o9 .oe 4630.00 11.41 76.72 
,, ." i 25.18 63.00 o.oo o.oo 613.00 7140.00 626.16 1.03 .12 .17 7140.00 13.16 76.72 

' • ' 

:~1. 
'•·-- ---... 25 .•. 1.8 --~63 .... 0.0----0 .•. 0.u.D--~O,_. 0 0--·-----4 L.J~0 <L-8 0t>0~O.O. -626. 65 __ _...,._ •. 2-L----.-l ----·.2,.J.l--<iBw0.6-0 .... 0.0--13-..--6,-.::5'--~-7w6;,..,.1,2 - ..... -- - .,, 
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25.18 63.00 o.oo o.oo 613.00 11100.00 627.93 1.01 .10 .36 11100.00 14.93 76.72 

I 
.,::1--·--~;: .. ~: ........... --!~~---~~: .. ::~:~::·;~---!t~:~·~--~~!~~--:~::~.,__7 ___ 1 :~3u.---.o--'~~ .. ---: .. ~-~~~: ~~ !~:~--~:: .. ;W2C:...------- :j. 

1
::~-.. ---~1: ~ L ___ ....... !.: .. g1 ___ !~!:~ g_.1~!:.~~ ... _ .. ~~~ :.g ~-1-f ~~g .. :.~.g---~~~ .. :..:6~--t:!! _ .... ____ : .. ~~- .. - .. -: .. ~--1-t~ .. ~ : .. ~-~---}!:;~_ .-; !: ; .. ~,-------- :J 

I 
Cr" 25.19 10.00 629.oo 628.50 613.oo 4630.oo 624.52 .59 .o9 .01 4630.00 n.52 16.12 '1e 

" 111 

'"~---<2...S,...1--9, __ __, .... o...o O 62 9.. 0 0 6.2.8 .• .S .. ()..__ .... b--l-3~.0-o---l..1.4.o..~0.0--626..-3-4 ---l~.O-u-O----• ... l-.c>-----·O.l-7-l-4~~0.u-0----..1-..3 ..... 3 4---7.6-7-2------------j:i 
'"I 25.19 70.00 629.00 628.50 613.00 8060.00 626.87 1.16 .15 .02 8060.00 13.87 76.72 Ii:•,• 

,. •,·: 25.19 10.00 629.00 628.50 613.00 11100.00 628.28 1.77 .21 .04 11100.00 15.28 76.72 . 
" ----·----- -.. --_-_-_-_-----------1,, 

I 
"it 25.i9 i.00 O.OO O.OO 6j3.00 4630.00 624.52 .:,.,; .OO .OO 4630.00 11.52 ro. ft! J 30 -

:~ ··--i~: .. ~~--- .. --i:-~~ ___ ........ ~:l~--- .......... ~ :~ ~ .... -~~!:~·~ 1 f ~~~~~--H~: !! ~ ~ ~* ___ .. ~H--.. ---=-~-1 fill:~·~"---~~:!! ~ i:-~i-_ ...... ___ --.. - ~1I1 • 
;; c-c:-rT 7 nu I"\ Tc-r,u A nrr ,..,.,cr-1 r1J~CI n Tr"~ rl.lC'CI n TC~ rL.ICC'I .:-.,..1c::-ie:-1 L," Tn.nw Tn T L.I n TLC" I C"t..l~TU ____ .. _____ '~ 

I. e
1::i~·-- .. --~~~¥i~~~ :- ":~~~~::~ ....... ~"::: 6 .. ~~-.. - .. ~·~·~~:·~::~-~~~~: :~ i1; 0 ~_, .. ..,'°:~: ::L~-L:: :: .. 1~ --•-~·::::•--::::~~~ ~--.. ----· - ~l~! • 
" ---~.6.~B66 ........ - .. ae30 .... o.o.o. 5q_e .• 92 . .,_ ____ 2 .• .J.20 ______ .. o. • .o .. o.o ___ o.o.o.o_ __ ...J..Oh6 • .2.3A_ .. _,,_3oz.6.24 24.a.o...ooo ----------- "I 

al'.'.i 16.866 10000.000 599.680 • 760 0.000 0.000 1083.473 -319.863 2400.000 :;1 a 

I -,::; :::::: l:: .. ::~~-::------ :~~-~::: ... --:~~-:: .. __ ..... -0:::: ::::-:---1-:-:::::: -33::::: :::::::: -{;: 
•_::1. ____ .i .. ~ .. : .. ~~~--- .... ~~~~.:~~~ ~~~:ii~ ---...... _ .. _2 : ;i: ____ ~~4 

.. __ t~~~--.. -~!.:~~! .... _ =~~~::i~ ~~~~~1 _______ ... __ .... _ .. ____ __,:: 
.:::

1 

l 7 • 0 8 9 113 0 0 • 0 0 0 6 0 l • 51 7 l • 4 0 8 • 41 7 0 • 0 0 0 7 3 4 • 9 9 9 -15 4 • 415 ! 18 0 • 0 0 0 J:: • 
;"~ ____ u..1.02 ___ 4.1..2_0....0.00 59.1.~25_7 ____ .... _o...o.o.0 _____ ~022-.. __ .... o ... o.o.o. __ .... _ .. sa.L.1 .. 4.8_ _______ o.. ... o.o o Z'> ... o.o.___ _ ___ ---·-----<" 
," 11.102 7280.000 599.412 2.154 .018 0.000 646.318 -65.170 75.000 " ·1•, 17.102 8220.000 600.126 .714 .016 0.000 689.999 -108.851 75.00D ::

1 

e 
4

i ·----__ L7 .• _Lo 2 __ .....Ll.3.n.a__ • .o__o_{L__ __ 6.oJ.---.5.3.3 _____ J-__4_n1t ____ ~.D.1.~ ___ o_ ... o_o_ o __ ____ ...n a9 .• ..9...9 9 -1 n a._a5 _____ 1_s .. _o_.o____________ ____ " 
"1 

•": 17.109 4720.000 597.967 0.000 .710 0.000 592.901 0.000 30.000 :• 
"1_ .. ___ 1 .. 1 ..... 109 ___ .... -z2ao .. ...o .. o.o .. ____ 6.o.o ... os&.._ ... __ --2.• 0.89--.. --·-...&.4..4 _____ o . ...o.oo ...... ___ .. _6e9 .•. 9.94--~-~97 ... 0-98..--~·o.•.o·o-11---.---·--- ___ .. __ ___,., 
•I 11.109 0220.000 600.670 .614 .544 0.000 689.999 -97.098 30.000 

.," 17.109 11300.000 602.000 1.331 .467 0.000 689.999 -97.098 30.000 'J• 

~:::-- .... ---~ i-: ~:~---;-;!-~-:-~-~-~-.. -.. if~:~-~-~----~-:-~~~ : ~ :~ ~: ~~~ __ i_!_!_:_:_:_~---.. :-}-.. 71.0-=-~5-: 7-:-~~~~-8

8

8.-lLOl-~-.. :-~O-O..~-~o--.. _-_ .. ~---.. _ .... ~-.. --- --1ri. 
": ______ 1 .. 1.. 26.o. __ ..a22D . ...O,.vO.vO- .. 6.o.o .•. as.a ----..6.1.6-..... ___ .1 ee o • .o.o.o.. ______ J.9.8 . ..9..9.9.-.. --~. _ _ _ _ .. , 
, 17.260 11300.000 602.222 1.364 .221 0.000 798.999 -17.057 810.000 , _ 

,, 

-~ _________ ·1·.·.':·l·:.:•. 

·:~ .. - _____ J .. 7. .Al.2 _ ... t+.1.20 .... 0.0.o_ __ .. .5.9.8 ... .3.19 .............. _o. •. o oo .. _______ • .1.6.L_ ... ______ o...o.o..(L___. _.I.69. •. 3.05 o. 0.0.0- .. __ a.o.o .. • oo o.. _____ .. ___ .. ____ __, 
• 17.412 7280.000 600.401 2.082 .158 0.000 928.610 -159.305 800.000 

•• 17.412 8220.000 601.017 .617 .159 0.000 938.787 -169.482 800.000 
" 7 ..... 4.l.cc2_-.,.l U0.0....0.0.n_ __ 6.Q.2.Jt,01L_ .. __ J....39 .. ,._ ___ __._L86, ___ .. __ o_.o o O 1 \.5.0 .... 0 .. 0.0-.. -='.lBQ..f, 9 6 8 0.0 .. • Q O 0 

17.593 4720.000 598.513 0.000 ,194 0.000 869.940 0.000 960.000 • _I !! I! •• Ill 
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"' 18,485 4720,000 599.344 0.000 

l 18,485 7280,000 601.357 2,013 
" 1 a.-4.85-___ . ..822.0 . ..,0.0.0. ____ 6.0.L,.9.5.4 - .5.9.7 
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• I'" 19,119 4720,000 600,066 
'" 19. 119 7280,000 601.829 
" 1.9-1.19 B.22.0. •. 0.D.D ___ 6.02.,.4.lJ:> 
" 19.119 11300,000 603.830 • " " l 9-.233 __ _412.Q_._Q O Q 600..243 
" 19.233 7280.000 602,036 • " 19,233 8220,000 602,612 
" l 2.,.233 113o_o_ .. .o_no ____ ----6.0..4..,.05.l_ --
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" ------
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" l.9.,.646--8-220..0 0 O 603 .• 55"' 
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__ 0.,.0.0Jl . 87.3.,l>.26. -----~25., 'i67 
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0.000 801.889 
_o_,o.o_o _____ .9.55_,.965 
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~-- __ .z3 • ..11L1 __ ___ a1s o.,._o.o.o..._---621 .• .1.1.4 ______ 03a _____ 45. .. 2 ___ _.,,,o •. ().o.0 ___ 263..-0.6.0 -8, '39 ... 2 ___ ,6.35~0---------

, ;\ 23.707 11200.000 623.346 2.232 .426 0.000 269.350 -15.182 635.000 

,, ". " ----------i" 
'1 ". " 
" •

11::~·~- f~;:-i:;·---;:~~:~~~-----:~:~:~---~-:~~-~ -~~~ -~:~~-------~!~-:~~; -6:!-~ :i;:~~~------· . ---·- ----- ----------
.,, '23.793 8150.000 621.443 .820 .329 0.000 263.170 -8.779 475.000 3• 

1" __j_23..,..19.3 __ 1-2.o.o....o O O 6.23 ... 659 2. 2.l ....... -----..3.l-.,3----v-O-., Q0.0---,26.9. ... 4.l~S~-~-~.l-5...0~---·4-:Z.S .•. o.o.u----------------f J 
1'~ ~ I 

• •• ~ ____ 24.059 4680.000 619.257 ___ o.ooo .928 0.000 484.653 0.000 1425.000 n "i 24-,059 7-2-2.0.....0-0-0----62-1-.52..3.-- 2,266------r9-0-v-0---~0.-0-0.0----49-l-.-0-47-------•=6 • .3-93>---l-42-5-0 -0-00-- ------------------ '" 
" 24.059 8150.000 622.319 • 796 .876 0.000 493.292 -8.638 1425.000 " 

.,, 24.059 11200.000 624.537 2.217 .877 0.000 499.503 -14.850 1425.000 
1::1• 

i,,..______ ----- ·--------·-------------·-- ------------- --------------------· ------·--------a", 
24.477 4680. 000 620.339 0.000 1,083 0.000 109.994 0.000 2210.000 1:,., • 

• ,,, 24.477 1220.000 622.392 2.053 .870 0.000 449.057 -339.063 2210.000 
:·,-..---c-4--4-1..7----81.50.-000------ 623. •. l.3.l ........... --...739·----~-8.l-2----v--...0.0.0-----638-•. 22..S-~2-8--2..3.l---•-2-2-l-O....O-OO-------·---------·---~" 

" •i 24.477 11200.000 625.228 2.096 .691 0.000 809.999 -100.oos 2210.000 .m •· 3a1 I~ 
! ___ ,_ --2-4-..4 9D ____ 4.6.8.0.-0- a.a _Q___ __6_2,.o_. 632 _. _ ~----D-.-O.O.Q. ____ -29_z.._ ____ Q_ •. Q.Q_Q ___ ----2-4.L._4_4s___ __ ---0..11.£LO ____ J 3 .•. 0..0-0-------------------<"' 

" ,, 24.490 1220.000 622.411 1.780 .019 0.000 406.214 -164.768 73.000 ., • 
• ,, 24.490 8150.000 623.146 .734 .014 0.000 588.387 -346.942 73.000 ,., 

I" .. 4. •. 4.9.0--.l.1-2.0.0 .• ..0.0..0----6.25.~2-13 2-.-0-8 -.-005 0.0.0.0 75-4--9-9.9.---"'"..5.l-3 .• .S.S.4 3.,..00.IL--------- ----------<" 
!4 45 

I ". 
er 24.s14 4600.000 621.482 0.000 .0s1 0.000 286.932 0.000 14.000 ., 

:'', _____ ..2..4 • .5.lA-~.22.0 .• .0.0.0 ... ____ .6.23 •. 929 ______ ___ ..z. 1+ 4 7 ________ .1~Sl8 __ o .o.o.o. _____ .7Jft .• 9.9.9 __ .,_4-4.8_,._o_~6 z~ ... -----1'..4 .• o.o.o ____________ .. _____________ ___, .. 

•
i'.' 24.514 8150.000 62<>.479 .549 1.333 0.000 734.999 -448.067 74.000 
-- 24.514 11200.000 625.768 l.290 .536 0,000 734.999 -448.067 74.000 
·3~ 

,, .,. 
r,1! 

' -------------------<" 
Si f 24.739 4680.000 621.884 0.000 .402 0.000 1055.156 0.000 433.000 

.,., 24. 739 1220.000 624.263 2,379 .333 0.000 1063.500 -8.344 433.000 : • 
i'\ ______ .2!+ .•. 1.39 ___ 8.1so~o.o.0 ___ 62..4..8 0_3 _____ ~s!t.o_ .. ---•-• ..,.Jc..2· 4.... ______ o .. o.o.o ..... ~ _ i.o.6s _.39_4 ______ .,,.1.o....2.J-08---4.3.J.-o.o..,_ _______ ... ---------<"i 
4 24.739 11200.000 626.104 1.301 .335 0.000 1069.960 -14.804 433.000 n ... ~-" ______ .. 2.!i....8!+.5 ___ _;,.68.0~ .o.o..o ____ 6.22...58.7_. ______ . .o .• 0.0.0 ______ 1.0_3 _____ ... o~ o o_o _ ____ J-59 .• 9_9.9 ______ 1L,._Q.,.o.._,.n __ ..... 1 ..,3.., o.-o.o.o _________ ------- ____ _.w 
., 24.845 7220.000 624.589 2.001 .326 0.000 759.999 -.ooo 1360.000 

• ., 2<>.845 8150.000 625.110 .521 ,307 0.000 759.999 -.ooo 1360.000 
,": ______ .24 .• 81+.s. __ 1.120.0 .... 000_ . _____ 6.2.6 .•. 4.o.a ___ 1..29~ ____ ...3.0_4.. __ __co .• o.o.o. _______ 7.59_.99.9 - .o.o.o 1 3"'0 .•. o.o.o _____ _ 

:2 • 
--------1"' 

, . 

•" 24.913 4680.000 622.846 0.000 .259 0.000 569.999 0.000 360.000 :, • 
", _______ 2.!> .• .9..L._3 __ ~1,;,20....0.0..0. ______ o.2_4..J..1..o ______ --1~.923 _____ 1.a . ....._ ___ o ... o.o.o _____ ...56_9_ • .9.9.9 .... --~-co.O n,,_o~ ___ ..3.6..0.,._o_o_o ________ ------------1" 
• 24.913 8150.000 625.286 .516 .176 0.000 569.999 

• ~L _ _ _ __ :_4_. ~~~--- _ ~-~=-o-~~~-o '.'._ ____ .:=~.:~9-~---------1~~-4--------~-1_a ~----------~-·-o ~-o ____ s_6_~~~-~: ___ _ 

•::_:l, ___ ~~Z:~~~ 
r_ 2L.9J'll 

-.ooo 360.000 
-.ooo 360.000 

4680.000 623.340 
7220.000 625.111 
8) so• O.llQ __ __u.6-'-25 ... 6.l.u.6--

0.000 .494 
1,771 .341 
• .s.o.s ____ ...3.3 Q_ 

0.000 384.999 
0.000 384.999 

--=o .... , o.o.,,.0 ____ 3.a_4~_g 99 

----------------1;:1 • 
0.000 360.000 ''.I 
-.ooo 360,000 '1. - • o n,,_n ---3=60....0.0 .. ~o ________________ _,,,~· 

24.981 11200.000 626.916 1.300 .326 0.000 384.999 -.ooo 360.000 • _I II Ill 



., 
1
·!i?S.ll8 1220.000 

· ,,111,. 25.118 8150.000 
•: 1 :2s.118 11200.000 

I ': I ! ! I I ' 

625.'788 1 1·~ 757 .677 o.'ooo' 1 259~999 -
1

63~2i79' 725. 000 
626.301 I .513 ' .685 '!I o!oo,o I 259,.999, -63.279 725.ooo 

: 6,27.656 ,
1

1 l .• 3
1

5!;i 1 .,7tO ,0.000 259.999 -63.279 , ,725,000, 
1, 

1 1 

i • · , r , ; I ., I 1 , ! I i 1 ' i 1 

' I 

I 

I 
I 

I 
I' 
' e: · 25.165 4680

1

.ooo 
I ,,.,a,...· ___ _._.i.....lf,_5 __ ~7...,2-20.Jl.OO 

624.344 0.000 .314, 0.:000 I 109.9:9.9 0.000. ,245 •. oo·o 
6 26 a O 88 ___ ..,J,._,,,.__ 7,_,4:r.;4,.___ ___ __. .... 3uQ,_..Q...___ __ __,,Q., 0.0.01.:.· .....C..' __ 11..;0U.9'(..,. :,,.9:,,.9:,,.9c..,...--'--'-.......C-:::..., Ou.u0.110-----<::.2,(>"i..,..O..O•·.u nL.... _____ -"-_____ _..i. __ _ ' 

11 ' 25.165 8150.000 
.,, 25.165 11200.000 

I, If--------------------------------------------------------------·--
,, 25.177 4630.000 624.410 0.000 .066 0.000 76.725 0.000 63.000 

626.575 .487 .274 0,000 109,999 -.ooo 245.000 
627.840 1,265 .184 0.000 109.999 -.ooo 245.000 

• 
• 8 

' ,, 

:• 
:• •1: . 25.177 1140.000 626.163 1.753 .016 o·.ooo 76.725 0.000 63.ooo 

1 ____ -~-25 •. L1L ___ a.o.6.o .•. o.o.o _____ 62.6 .•. 65.4, _______ 4_9_0 ________ ..o..7..9..........._ ___ ..vo. o.o.u..,.. ___ u, .... 1.2.,,5.___ __ -lJo •• o.o ...... o ___ ..,6 3--0-0·-v-"-------------------, 
25.177 11100,000 627.927 1.274 .087 0.000 76,725 0.000 63.000 ,, . 

" 
" _______ .25_,,l.7.8 _____ 463.0 .•. o.oo __ --------62.!l .... 4.12---~-.,01!.0.-----.0.02----.U-~0-0.........---J..6...12.,,___ ___ o.._o..v-O,,.O------,...l,0-0.0-----------------
'', 25.178 7140.000 626.166 1.754 ,003 0.000 76.725 0.000 1.000 

••· 25,178 8060.000 626,657 .491 .oo3 0,000 76.725 0.000 1.000 

" " :je 
., ______ .2s ... 1.1;a ____ u.1.o.o _on n 62 7_..9_32 1 01!5 ..•. o.o_,.,__ ___ 7.41.2s a .. o o o 1 • o O..vOL....------------------- ,0 ., 
" 

... 25.190 4630.000 624.522 0.000 .110 0.000 76.725 0.000 70,000 ., 
-----"2'--'5. 1.9._.,o __ _,_z ..... 11tco....o.o ..... o __ _____.,6?6...3.41>---____,_....a.2.c;.2----~,..--.1 :Z.8-------0.....o.o.o ____ .... :u,____1..,.2c..~s'------1LO • .o.o,_.,_ ___ 7_0 .•. 0.0.0- ----. --------------

25, 190 8060.000 626.866 ,522 .210 0.000 76.725 0.000 70,000 
25.190 11100.000 628,278 1.412 .346 0.000 76,725 0.000 70.000 

:,, . ,,, 
'.20 
1

21 

:: -
" 

25,191 4630,000 624,524 0.000 .002 0.000 76,725 0.000 1.000 
• ,, 25,191 7140.000 626.347 1.823 ,003 0.000 76,725 0.000 1,000 " . ,, 

l''r- 25 • L9L...._-8.0.61L..0.0.0 __ ... -62.6.0 .869 _____ ...:,.,2c,:.... ____ o.0.3..------'-' .. .0.0.0u.---.s..1o6...22.::i5---.......u0 • 0.0.~0----1-, 0.0-0.--- --------------
Fl 25.191 11100.000 628,282 1.413 .oo4 0.000 76,725 0.000 1.000 

" 
" 

e!23 
I"_ .D.A.1'A.....E.O.R ... .LA.5.L ... C.RD.S.S . ...S.E.C..liO.N.__ -----------------
l"i· PROFILE TYPE ENC TARGET .,. TOP WIDTH 

AREA-ACRES 
------- ---·-- -----------

TOP WIDTH 
AREA-DI FF 

~ l 0,000 0,000 542,456 0,000 
• ,, 2 0,000 0.000 595,575 53.119 

-------------------------

°' ____________ 3 ______ . ___ o .•. o.oo ______ Jl_o_o_o_ __ 6_L!..A5()____ ____ 7.5.,3_9.4 _____________ _ 

" 4 0,000 0.000 706,547 164.091 . ,, 
,l~ 
I,---------,_, 
' ' . ,. 
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NEW534.0UT 

l****************************************************** 

• WATER SURFACE PROFILES • 
• VERSION OF NOVEMBER 1976 • 
• UPDATED MAY 1984 .. 
• IBM-PC-XT VERSION AUGUST 1985 • 
• RUN DATE 07-12-96 TIME 12:42:08 • 
*****************************************••··········· 

X X 

X X 

X X 

xxxxxxx 
X 

X 

X 

1 

07-12-96 12:42:08 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,SS,56 

IBM-PC-XT VERSION AUGUST 1985 

······················••*••······················· 

C 

X 

X 

X 

xxxxxxx 
X 

X 

xxxx 
X 

X 

xxxxxxx 

Tl Cl'tY OF STERLING 1-IEI'.GH't'S FILE N8W534.HC2 

xxxxx 
X X 

X 

X 

X 

X X 

xxxxx 

T2 GIBSON AND .PLUM BROOK DRAIN .10,SOrlOO & SOO YEAR FLO?D ST~GES 
T3 EXISTI'NG IMPROVEMENTS BETWEEN 18 MILE RD & DEQUINDRE RD 

J1 !CHECK INQ NINV· !DIR STRT. METRIC HVINS 

xxxxx 

Q 

*************************************** 

• U.S. ARMY CORPS OF ENGINEERS • 
• THE HYDROLOGIC ENGINEERING CENTER • 
• 609 SECOND STREET, SUITED • 
• DAVIS, CALIFORNIA 95616 • 

• {916) 440-2105 (FTS) 448-2105 

••••••••••••••••••••••••••••••••••••••• 

xxxxx 
X X 

X 

xxxxx 
X 

X 

xxxxxxx 

PAGE 1 

THIS RUN EXECUTED 07-12-96 

WSEL· FQ 

,- r~,,J-.!J-:-• .. ,,. . ,-1..,,?,,--, .. . , . •. .,Pe •t,:,, , --,?~". ii;•. 9P .. Q9,P9,,,. ~.., --ee,., 1-,~.~ 0 .• ,1 ,o-1, ~ co-' _ •• o ~1 ~, -:c:1,,,. .0,,:-, ... ~,~:2 8_,.S.PP:, s.J~c••O,OQ - ,, .j : t±·•!.;, -~, :e:r,·,-- ,,-c~.i"' ,,!,-•~""· "'" .+-,,.,, 

Page 1 

• 

1'!'1 
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NEW534.0UT 

JR RATING CURVE DATA 

.00 619.80 53. 00 623.00 95.00 625.00 210.00 627.00 1223.00 629.00 
1.750.00 629.70 

J2- NPROF IPLOT· PRFVS - XSECV XSECH FN ALLDC IBW CHNIM !TRACE 

1.000 . 000 -1.000 .000 .ODO .000 .ODO .000 .000 .ODO 

----- ---- ------------------· 
JJ VARIABLE CODES FOR SUMMARY PRIN'l'OUT 

38.000 39.000 40.000 41.000 42. 000 43 .000 1. 000 10,000 11. 000 12. 000 

14.000 8,000 -4. 000 110.000 200.000 .000 .000 .000 .000 .000 

NC .050 .150 .050 ~ ~1/ .ODO .000 .000 .ooo .000 
QT 4.000 1100.000 1600.000 1830.000 2410 .ooo .000 .000 .000 .000 

VALLEY SECTION AJ DOWNSTREAM OF RYAN ROAD 
Xl 33025.000 18.000 400.000 426.000 .000 .000 .000 .000 .000 .000 
RC 9.000 .000 619.800 53.000 623.000 95.000 625.000 210.000 627.000 1080.000 
RC 628.900 1223.000 629.000 1.570.000 629.300 1750.000 629.700 2460.000 630.400 .000 
GR 637.000 .000 636.200 100.000 634.800 200.000 631.000 300.000 626.400 400.000 
GR ~20.700 .4 09,. 000 620.300 412.000 ,61.9. 800 415.000 619 .-800 420.000 620 .. -800 422;000 
GR 623.700 426 .000 627.100 450.000 627.300 500.000 627.100 600.000 627.000 700.000 

GR 629.700 770.000 634.400 800.000 635.600 850.000 .000 ,.ooo .000 .ooo 

NH 4.000 .060 396.000 .015 432.000 .050 500.000 .040 850.000 . 000 
ET . 000 6.100 . 000 .ooo .000 396.000 432.000 .000 . 000 . 000 

BRIDGE SECTION AK RYAN ROAD DOWNSTREAM FACE 
X1 33109.000 35.000 400.000 450.000 280.000 280.000 280.000 .000 .000 .ooo 
X3 1.0.000 .000 .000 . 000 .ODO .ODO .ooo 631.300 631.300 .ODO 
GR 637.000 .000 636.600 100.000 634.800 200.000 631.000 300.000 62;2,800 J94.0QO 
GR 622.800 396.000 620.500 396.000 620.500 397.000 620.500 398.000 620.200 400.000 

--·-··---~- _619.800 __ 402.000 ____ 61.~ .. BQO _ --~-0..i,.OQ_O __ _6.l.9_,,__aao--+ ___ 4Q6 ... ao.o...... _____ 61.9 ... a.o.o,.,.... ____ 4.o.a._000 . ......-- ---61..9 .. a.a.a- -___ 4,1,;2.......0-00--- ---- - ------ _.......,._ - --· -- ~---- -
. .,.... .• ,,__ .•• --.. -GR·-..... -~ -6·1-9:"la·-&00-i----+1.6.-e-&ft-r ·- ~-~·-ittt:-o-o-o•.....-----6~.--a-a-o---'---n-rr _-o,ro...,--- --nB:."BU'O ..... ...,.. -ir2:?!". u~·- ·6"'l1:r-.im:o-- ·- -.r21T:-i:lo·r------------ ......... · r : 

GR 619.80-0 4:26·.-0-00 620.500 428.000 620.500 430. 000 620. 500 431.000 620.500 432.000 
GR 622.80'0 432.000 622.800 433.000 621.100 450.000 627.300 500,000 627.lOO 600.000 

l 
07-12-96 12:42:08 PAGE 2 

GR 62,7. 000 700,. 000 629 . .7_00 _77.9. 000 633 ._200; _190·._ooo. -•· 63'4 •. 400 800.000 634.500. 85"0 .. 000 

=.;.•-c -,__t ,,,,_,~,, ", ·r..:;-..=-- l=r::...--=tt= .. l,.:.ec==-:--1 ~~•=I"-' -c=sa:=!c,:-=~ =ctc--=:c,=- .=c:r-tJ ""'-•-=-=1·c:-c, =·, c-.-.~i--r· ~,.=:ci-,,~~--=-=-·,:c:t:I ~-~,, .=.l=-<":·-=:t·::=.~:.:--e •:c,,H::,.1=~ ="'-"-I~ -"'-=l=±r= 

ET • 000 _6 .100 .·000_, . 000 .·ODO·. 396 ~000 · 432 ~ 000 - . 000 
;:,::..= -~ ~-~'"= - -,:,·-:=::,-~, - . =.J..:,:;: ~~ -=c,:,=I= --= .......... ~-'"•:CC--- .;_ __ o::,j ___ ,,. 

~000 .000 

Page2 



/ 

SB .ooo 1. 810 3.030 .000 
BRIDGE SECTION AK RYAN ROAD UPSTREAM FACE 

Xl 33143.000 .000 .000 .000 

X2 .000 .000 1.000 629.530 
XJ . · 10.000- ·aOOO · ;·000 ~000 

BT 31.000 

BT 300. 000 

BT_ .... 63.4 •. 200 

BT 626. 700 

BT 
BT 
BT 
BT 
BT 
BT 

NH 

QT 

"412.000 

634.000 

626.700 

430.000 

632.700 

.000 

4.000 
4.000 

.000 

634.800 

.624 ... 800 .. 

406.000 

634.100 

627.600 

426.000 
633.800 

.000 

850,000 

.060 
11.00.000 

VALLEY SECTION AJ 

Xl 33675.000 18.~00 
GR 637,000 .000 

GR 620.700 409,000 - - -... - -

GR 623.700 426.000 

GR 629.700 770.000 

NC .050 .050 
QT 4.000 91.0.000 
NH 5.000 .050 
NH 1300. 000 .000 

VALLEY SECTION A 
Xl 33835.000 20.000 
X3 .ODO .000 
GR 636. 900 

637.700 .000 

.000 396.000 
-400 .ooo •------634-.-200 

634 .100 

627.800 

420.000 

633,900 

622.800 

100.000 

634.500 

409.000 

1600.000 

400.000 

636.600 

620.300 

627.100 

634 .400 

.040 

1300.000 

673.000 

.000 

673.000 

.000 

627.100 

414,000 

634.000 

626.300 

433.000 

632.900 

.000 

.035 

1830.000 

426,000 

100. 000 

.~.l?.'.900 
450.000 

800. 000 

.300 

1500.000 

.055 

.000 

700.000 

.000 

30.000 

124.000 

632.700 

.000 

100.000 

634.300 

-625-AOO--

408.000 

634 .100 

627.500 

428.000 

633. 800 

.000 

.ooo 

422.000 

2410.000 

532.000 

634.800 

~1~ ._80_0 

627.300 

635.600 

.500 

2100.000 

677.000 

.000 

250.000 

.ODO 
633.900 

NEW534.0UT 

.000 320.000 .000 620.000 

124.000 124.000 .000 .000 

.000 .000 .000 .000 
·. 000 . ooo· :ooo· ·532·. 700 -

636.400 .000 200.000 635. 600 

.ooo 398.000 634 .200 622.800 

---402 .-000- - · 634 ::200- - -· - ·6"26 .-3 oo ·- -•-- 4-0~- .·ooo· 

634.100 627.500 

627.800 416.000 
422.000 634.000 

633.900 624.500 

.000 500.000 
790.000 633.800 

.000 .000 

.050 500.000 

.000 .ooo 

532.000 532.000 

200.000 631.000 

415.000 .. 619. 800. 
500.000 627.100 

850. 000 . 000 

.000 .000 

.000 .ooo 

.035 687.000 

.000 .000 

140.000 160.000 

.000 .ODO 

410.000 

634.000 
627.100 

429.000 

633.300 

.000 

.000 

.040 

.ODO 

.000 

JOO.ODO 

420.000 .. 

600.000 

-- 000 

.000 

.000 

.055 

.ooo 

.000 

.000 

634.100 

627.800 

424.000 

633.900 

.000 

800. 000 

.000 

850.000 

.ODO 

1.500-

626.400 

620.800. 

627.000 

.000 

. 000 

.000 

700.000 

.000 

.000 

.000 

619.800 

.ooo 

.000 
.. 000 

non .......... 
399.000 

•-53-4 .-200 

627.600 

418.000 

634.000 

624.800 

600.000 

634.400 

.000 

.000 

.000 

.000 

400.000 

422-. 000 ..... 

700.000 
.. ooo 

.000 

.ooo 

.050 

.000 

.000 

.000 
628.700 300.000 200.000 628.700 300.000 628.400 400.000 

GR 628 .400 SOD.ODO 626.800 600.000 626.900 650.000 625.100 673.000 621.500 677.000 
GR 620. 6'00 -~}.. ooo 622 . (!.QQ........_.....§_8_1,._0_0_0 __ ~2-~.Jto.o...,._-7,a.a ... ao.a __ .......oLs.o,a ____ :z.Js....oo.o--&J..S-.-J..00--------------8-00-,-Q.G.Q-:__---~-----:--- -------:- -· 

.,. --~-- ~~R--' ·---~-00;-- ~.e-09:----:vt--9--;--aw··-·~=0;0-0-··--:-·- -e:-n--.~-- -1:roa ::ao-o----·-:· -- rn .--suo;-~- -rn:u-o-u: --·-·-:-™. ~oo · ··-1.Jaif. ooo -·--- · · ------ · ---- · ·•· 

NW 3.'ooo '.'·o..;5 214:ooo' .030 268.oob· . 045 '54a.Goo " 
.ooo .ooo .000 

PROPOSB:D PEDEST;RIAN ~RIDGE' NO.l DOWNSTREAM FACE 

Xl 341.70.000 24.000 231.000 268.000 275.000 400.000 335,000 .000 .ooo .ooo 
X3 10.000 .ooo· .ooo .000 . 000 .000 .000 .000 .000 .000 
.GR 635.000 .000 «634.000 32.000 633.000 63·.ooo 632.000 92.000 631'. 000 119.000 
GR, 630.000 153.000 :6?9,00~. 1.82.900 628.100 209.000 628.000, 212.000 .628.000 231,000 
GR 628. 000 231. 000 621. 3 00 

±~·,n~r- '·"'': Gi:t·=-;.:s, ti:27~~800 =·~"301~b·oo"'~,:-62'stj. OO'ir""l:;T .,._ ~t~; ?.9aP::;_.,=c,-:,;~6? .. ~ ~.-1~1~--!=, _;~,t i6,~ iP-P.9,~ ,, ~-"'·'·"~?: .. :T:.:J9.,0..i""'"'T" '""'·-~6~.:. 0_(?9,i;.=, c:.=~;J.:.J:rn_o_,,:;,· = ,2 7_1.,0_0,0,.,c, <---='-1="-' -~~ "-"-'' ' ~-.-,. ... =-r 

3,3.00o 629.ooo 384.000 630.-000 406.000 &31:000 427.oao· 
"'"' ~-~j .) 

·page3,-
... - • ....e, .. ' . ' .. 



I GR 632.000 
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449.000 
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633.000 470.000 634. 000 
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500.000 635.000 548.000 .ODO .000 

PAGE 

SB .000 1.500 3.030 .000 10.000 .000 193.200 2.000 621.300 621..300 

3 

______ "____ ·-·- PROP.0SED_.PEDES'fRIAN .. BRIDGE .N0 .. 2 .. UPSTREAM- FACE-- - ·--· ··- - - ------·· -•----· --· - ·- ·-. --· - ·--- . -

Xl 34180.000 .000 .000 .000 10.000 10.000 10.000 .000 .000 .000 

X2 .000 .000 1.000 627.300 628.000 .ODO .000 .000 .000 .000 

X3 10.00_0 ,000 .00.0 . .000 .000 .000 .ODO .000 .000 .000 

BT 19.000 .000 635.000 .000 32.000 634.000 .000 63.000 633,000 .ODO 

BT 92.000 632.000 .000 119.000 631.000 ,000 153.000 630.000 .ODO 182.000 

BT 629.000 .000 209.000 628.000 .DOD 231.000 628,000 627.300 271.000 628.000 

BT 627.300 301..000 627.800 .000 363.000 628.000 .000 384.000 629.000 .000 

BT 406.000 630.000 .000 421.000 631.000 .000 449.000 632.000 .000 410.000 

BT 633.000 .000 500.000 634.000 .000 548.000 635.000 .000 .000 .000 

NH 3.000 .045 665.000 .030 700.000 .045 1300.000 .000 .000 .000 

PROPOSED PEDESTRIAN BRIDGE NO.l DOWNSTREAM FACE 
• Xl 35279.000 25.000 684.500 100.000 877.000 1152.000 1117.000 .000 .000 .000 

I 
X3 10.000 .ODD .000 .00_(? .0_00 .000 .D00 .000 .. 000 .000 

- GR 636.900 .000 636.700 100.000 633.700 200.000 628.700 300.000 628.400 400.000 

GR 628.400 500.00Q 626.800 600.000 626.900 650,.000 627.900 665.000 624.900 684.500 

GR 629.200 684.500 623.200 684.600 622.800 692.000 623.700 696.000 628.700 700.000 

GR 625.700 700.000 629.400 706.000 630.250 710.000 634.500 735.000 635.100 800.000 

GR 636.700 900.000 637.000 1000.000 637.1.00 1100.000 637.500 1200.000 638.900 1300.000 

SB .000 1.500 3.030 .000 6.000 .000 160.000 2.00Q .000 .000 

PROPOSED PEDESTRIAN BRIDGE NO.l UPSTREAM FACE 
Xl 35285.000 .000 .000 .000 6.000 6,000 6.000 .000 .ODO .000 

X2 .000 .000 1.000 629.500 630.250 .000 .000 .000 .000 .000 

X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

BT 17.000 .000 636.900 .000 100.000 636.700 .000 200.000 633.700 .000 

BT 300.000_ _6~4.1_09__ _._ooo 4.oo .•. ooo G.341: .. 9.00 _ .. ooo _s,00 .... 000_ ---6J4.-7.o.o. _ .ooo-- 6-00.000- _____ ~-- _____ .. _______________ _ 

___ , -~ · -- ----;---B-'l'- ----:-¼3--~~-:---;;;-~:; ~--:-~-o:o:o--- ~--:ll:::70--0-:------:-:::::~·-- ---;o;a:o-- ---:~ ::6:&5;.·00-0-: -- -;--;o3u;:~ -- - :~3~--;-M,. 1-1~. -000 .. - · 63 0:- 250 -- · · · · · 

BT 629 .soo 735. ooo 634. soo . uuu aoo. o.oo o:;;s. 100 . ooo 900. ooo 636. 100 . ooo 
BT 1000·.ooo' 6;11:000 ·•'.ooo 11.00".ooo c37.1od '·· .ooo 1200.000 637.i;ioo .ooo 1.300.ooa 

BT 638.,900 .ODO .000 .'000 .o·oo ."000 .oo:o .boo .000 .000 
11 

NH s.ooo .oso 312.00.0 .oso Jao.ooo· .oJ5 385.ooo .oso 400.000 .os-u· 

NH 1100.000. .000 .000 ... 000 .000 · · ."000 .000 .000 .ooo: .000 

VALLEY SECTION C 

x1 35725.ooo _,_:1:0_~-~·- 312_.ooo ~~o_.-?o,~ , ____ 5_~.2.:?_0? 3~0,.09_~ 440.:9_0~ .. -•.- "'--"-d!0fl. ___ .J)_(lo _ .ooo 
GR- 637.700 •. ooo 637.200 100.000 636_;500 200.-000 634.200 300.·ooo -631.$00 Jso.ooo 

-- Page4 
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GR 628.700 372.000 624.100 380.000 623.400 383 .000 624.000 385.000 630.200 400.000 
GR 629.800 500.000 631.900 600,000 637.200 700.000 637 .300 800.000 638 .100 900.000 
GR 638.500 1000.000 637 .900 1100.000 .000 .000 .000 .ooo .000 .000 

NH S. 000 .050 186.000 .050 216.000 .050 235.000 .050 275.000 .050 
[',Hi 400.000 .000 .000 .000 .000 .000 .000 ,000 . 000 .000 

BRIDGE SECTION DELHIA PARK BRIDGE DOWNSTREAM FACE 
x1 _ ~-3.6100: .. o.oo _____ : _20_._o_oo _______ 1s 6 ... o o o _____ .2.75 .. ooo. _ .. J 75. oo a . _____ J.7.5 .. oo D----~ _3,1s ... ooo ..... _____ .... ooo ___ . __ . _ -.-o oo -· ·---- -..... ooo -- .... - . -. -·. - - .. - . ------ -- .. -- .. 
GR 633.200 .000 632.210 55.000 631.140 

GR 625.000 206.000 623.300 21.G·.000 623.31.0 
G)'. 62,3 .,JQO 226.000 (523 .• 30.0 2.29_. 0,00 623 .300 
GR 625.600 251.000 633.200 275.000 632.500 

1 

07-12-96 12:42:08 

SB .000 1.640 3. 030 .ooo 19.000 
BRIDGE SECTION DELHIA PARK BRIDGE UPSTREAM FACE 

X1 36190.000 .000 186.000 275.000 
X2 .000 .000 1.000 630.400 
X3 10.000 .000 .000 .000 -----------BT 22.000 .000 633.200 633.200 

.BT .... 150 .•. 000 .. .632.000 63 9 .-740- - - 186 .000-
BT 632.300 623.300 216.000 632,300 

BT 629.700 222.000 632 .300 630.300 

BT 231. 000 632.300 629.900 233.000 

BT 632.300 623.300 251.000 632.300 
BT 632.500 350.000 634.800 632.500 

VALLEY SECTION OF EXISTING CROSS-SECTION 

XJ. 36250.000 10.000 J.5_ •. 000 3~,.__000 

GR 
GR 

635.000 
630.000 

.000 
190.000 

63-4: ,_000 ___ _ _!5.000 
62~ .. OQ.0 _____ 220_. 000 

90.000 
632.300 

.000 
55.000 

632.200 

627.500 

226.000 

632.300 

625.600 
400,000 

60.000 

633,000 

~?. 00Q 

92.000 

21.7.700 

23.1.0.00 
300.000 

.000 

9.0. 000 
.000 

.ooo 
632.400 

- 63-1.-130 

217.700 

632.300 

629.000 
275.000 

635.000 

60.000 

28.000 

2~~ .. 000 

630.740 150.000 
(523 .300 220,000 
623. 3.00. 233.000 

632.500 350.000 

134. ·no .000 

90.000 .000 
.000 .000 
. 000 .000 

632.210 92.000 
206·; 000· -- -- · 632; 200 

632.300 

630.400 

235.000 

633.200 

635.000 

60.000 

632,000 
632.000 

628.800 

229.000 
632.300 

633.200 

.ooo 

.ODO 

44.000 
290.000 

------------------------------------------- · ---4.--0-0--G----· - ·· -~ -----2-5 .-G-8-9-- ... --- --- .--845---- · · &"lir ;%{)----

TWO CONTROL STRUCTURE$ 
Xl 36300.·000 

GR 636.000 
GR 631.000 

GR. 628.200 
GR 634.000 

NH. 4.000 

18.000 
,ooo 

178.000 

221. ooo-
256.000 

.045 

100.000 
QJS.000 

634.000 

628.200-

635.000 

24.000 
::;·l·ul-UU,jj!; .ti·~LJ..uJ.·.n· .::..t.L·J..1u111 

256'.000 

12.000 

J.96.000 

229.000 
2.68. 000 

.000 

so.coo 
63',Q,.000 

634. 000 

' 63.1. 000 

636.000 

93.000 

··,--0-);'J - ---2-4{)-.--0-0-0-· 

so.coo 
2:5. -000 

216.000 

22.9 .000 
280.000 

.000 

f?age.5 

50,000 

634. -000 
631.00-0 

G3I..OOO 

.000 

183. 000 

;O>t<> 

.000 
SO. OO·O 

216.000 

:23-•L 000 
.ODO 

,045 

631. 130 186.000 
(523. 300 222.000 
623.300 235.000 
635. 000 400.000 

PAGE 4 

623.310 623 .310 

.000 .000 

.000 .000 

. 000 . 00_0 ------ -·----
632.300 631.140 
625·; 000-- · 216:000"" 
220.000 632.300 

632.300 630,300 

627.500 235.000 
300.000 633.700 

. 000 .ooo 

. 000 ,000 

631,000 85,000 
636.000 350.000 

-------·----
-z-a-o--:-000· --- -· .---0-0-0-- ---- - ----

.ooo .000 
631.. 000 68.000 
631,0-00 221.000 
,,...,,. nnn 234.000 <>e>"' • v,v" 

. 000 .000 

256.000 .000 

-

I 

I 

'I:' 

.I 
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Xl 36330. 000 9.000 24.000 256.000 30.000 JO.ODO 30.000 

GR 636.000 .000 635.000 12.000 633.000 24.000 628.200 

GR 621. 700 183.000 628.200 222. 000 634.000 256.000 636.000 

NH. ________ 4 ___ 000 ___________ .• 04 s ___ ..... 24 .. 000 ... _________ .. coo. ______ 93 .• ooo ___________ ..... oo.o _____ 1aJ .• oo o ___ _ 

STORAGE FACILITY SECTION 

Xl 36925.000 .000 .ODO .000 1125.000 625.000 825.000 

NH 4.000 . 045 24.000 . 000 93.000 .ODO 1B3.000 

STORAGE FACILITY SECTION 

.000 .000 

52.000 621. 700 

268.000 .000 

__.045 ______ 256.000 __ --- _ 

.000 1.000 

. 045 256.000 

.000 
93.000 

.ODO 

.o_oo ___________ _ 

.000 

.000 

l(l _ 37_2_~3_. 0,09,. :.0_0_0 ___ ± -.~9.C!._ . o_~o •. _ 3~~-.09,~--· 20_0_.._o_qo -~2~: .• D~_O _ _,_,_, _ • -----~? .. ~ 1. 000 .~ 000 

NH 3.000 . 045 1135.000 ,040 1159.000 .045 2800.000 

BRIDGE SECTION E 18 MILE ROAD BRIDGE DOWNSTREAM FACE SECTION 

SKEWED FOR PERPENDICULARITY 

Xl 37819.000 29.000 900.000 1400.000 417.000 145.000 517.000 

X3 10.000 .000 .000 .000 .000 .000 .000 

GR 638.300 .ODO 638.500 100.000 637.900 200.000 637.500 

GR 637.700 SOD.ODO 637.700 600.000 637,500 700.000 636.700 

GR 631.600 1000.000 624.700 1135.000 624.700 1159.000 631.500 

GR 635.800 1300.000 637.900 1400.000 638.900 1600.000 638.300 

GR 637.500 1900.000 638.300 2000.000 639.100 2200.000 638.900 

GR 638.900 2500.000 639.200 2600.000 639.400 2100.-000 639.800 

.1 ---·--·- ----·---- ···-··--·--- .. -- -- . --· . - "" - . -· -
07-12-96 12:42:08 

NH 

SB 

Xl 
X2 
X3 

3.000 
.000 

.045 

1.690 

1135.000 
3,030 

. 040 

.ODO 

1159.000 
24.000 

.045 

.000 

2800.000 

216.000 

BRIDGE SECTION E 18 MILE ROAD BRIDGE UPSTREAM FACE SECTION 

SKEWED FOR PERPENDICULARITY 

37851.000 32.000 ~O ... OQ.O 
.ODO .000 1.000 

10. 000' . 000 .000 

2500.000 
~7oo-

.ODO 

129.000 

637.900 

129.000 129.000 
,000 ,000 

.000 .ODO 

.000 

.000 

.000 

300.000 
BOO.ODO 

1174.000 
1700.000 

2300.000 

2800.000 

- --· --··- --·- -·-· 

.ODO 

.000 

.ODO 

.000 

.000 

.000 

.000 

638.200 
638.100 

631. 600 
637. 700 

639.000 

.ooo 

.000 
627.200 

.ODO 

.ODO 

.000 

.000 

.000 
400.000 

900.000 

1265.000 

1800.000 
2400.000 

00 

·---·-· ·- --·· --- --· 
PAGE 

.ODO 
627.200 

.000 

.ODO 

5 

.ODO .ODO .ooo 
-·•-•- -- -·- --- ·---- --------- . o.oo 

JOO QQQ_ 

640.000 

.ODO 

-·•-· --- -••---·--••--- .. ----··-···- 200-cfoo ~- ---~-1:0-:{o'iL.· .. -·-- -- .OOL--------- _ ----------R!t------ J2 000 ---- .------.----0.0.. --

BT 300.000 640.000 

BT ·639.700 . oo:o 
BT .ODO 1000 ... 000 

BT 1147 .ODO 637.SIOO 

BT 637.900 .000 

BT .000,. 1600.000 

BT "::..900.000' 637.500' 

BT 638.900 .000 
.BT. __ . ;_ ... .. ad•~- 2100 .• o·oo~,.-

641 1 DO 

.ODO 

700.000 

637.300 

&"33.70'0 

1265.000 

638.300 

.·ooc · 
2400,000 

639 .. 400. 

------ __ --1JJJ.O- ___ 

4(?0.000 

639.000 

• 0.00 
1159.000 

637.600 

. 000. 

2000.000 
639.000 

.,.000 

l-l.35 .000 
637.900 

,000 

.1700. 000 

' 538 .300. 

.ODO 

2800 .•. 000 

-___ -MJL.'lD.Jl _____ __._llDJL 

,OOQ 500,000 640.000 .ODO 600.000 

800,0-00 638,40:Q .ooo 900.000 638.100 

07. 900 ljJQ.500 1135.000 637.SIOO 633. 700 

633.700 1159.000 637.900 630. 500 1174.000 

1300.000 637.600" .000 1400.000 637.900 

638.300 _ ,000 1890 ·. 000 637. 7.00 .090 

: . 000 "· 2200·, 000 · 639.100•, • OQQ, 23-00. 000· 

2500.000 638.900 .000 2600.000 639.200 

~.63.9.1 

•• SP.A _ ... oo_o . 000. -·· .. : .. ,jl_O_Q • .9,_9_0 

F;'_age 6 

--- -----

,j 

'"I':; 
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GR 641. 100 . 9~~.-- • ~6 ·t~:~g9_,_ 100. 000 ·-·- -· 639 ._,?.._0,9~- _____ 2~.Q;-°.90 • _638 ._soo.,.. .• -· 300_.~0_0,!:l_ _ .~6;3_~_._590.,, ·-•· ,40_0:-.QRQ~d ------,-~----,----·· ·---~ .... .,.._...,. , .... -. ·---~-··· ... --· .... 
GR 636.500 500.000 635.500 600. 000 634.500 700.000 633.500 800.000 632.500 900.000 
GR 631. 500 1000.000 630.500 1135.000 624.700 1135.000 624.700 1147.000 624.700 1159.000 
GR 630.500 1159.-000 631.000 1174.000 631.500 1265.000 632.000 1300.000 632.500 1400.000 
GR 633.000 1600.000 633.500 1700.000 634.000 1800.000 634.500 1900.000 63.S.000 2000. o_oo 
GR 635.500 2200.000 636.000 2300.000 ,636. soo' 2400.000 637.000 2500.000 63"7. 500 2600.000 

~:.;' GR (;38.500 270,0,. 000 6.l.9. BOO . 2600 .0,0.0 ._0.0.0 .. ODO .ooo ' .. ooo ,.OQO, .a.oo ·;;:; 

VALLS¥ SECTION UPSTREAM OF 18 MILE ROJ\D 
Xl 37871.000 30,000 700.000 uoo .oaa 20.000 20.000 2 o. aoo .ooo ~ 000 .000 -----

. ·- • GR. _£4.J.--1.00~-- - -- .• o.o.o,- - --63,.8, 5.0.0 - ---1.0-0....000--- -•63-';i ,.90-0,. -- - --a~o-•. ooo-----------637.-soo--.--- -3-00-. 000 -- --630·.<200-~-- -• 00-.000-- . -------- - --
GR 637.700 500.000 637.700 600.000 637.500 700.000 636.700 BOO.ODO 638.100 900.000 
GR 631.600 1000.000 624.700 1135 .000 624. 700 1147.000 624.700 1159.000 631.500 1174.000 
GR 631. 600 1265.000 635.BOO 1300. 000 637.900 1400.000 638.300 16 oo,. 000 63B.300 1700.000 
GR 637.700 1B00.000 637.500 1900.000 63B.300 2000.000 639.100 2200.000 63B.900 2300.000 
GR 639.000 2400.000 638.900 2500.000 639.200 2600.000 639.400 2700.000 639.800 2800.000 

NH 3.000 .050 12.000 .035 466. 000 .050 650.000 . 000 . 000 .000 
VALLEY SECTION 

Xl 38084.000 14.000 12.000 466.000 185.000 185.000 185.000 .ooo . 000 .ODO 
GR 638.000 .ooo 636.000 12.000 634.000 24.000 632.000 36.000 628.000 SB.ODO 
GR 622.700 96.000 622.700 3B6.000 628.000 425. 000 632.000 450.000 6_~4. 000 460.000 
GR 636.000 466.000 638.000 485. 000 638.000 600.000 638.000 650.000 . 000 .000 

u---•---•"• • ---~----- -----+ -•--•--------••---~...:. .. -• __ _. .. -~•--•~---• ---• --<---•- • ••• •---•---•----• ---- •• -<---•4-----~•-----• -•---- -•-•-••-----~---~- -• •• ---•• 
NH 3.000 .050 220.000 .035 400.000 .050 445.000 .000 .000 .000 

VALLEY SECTION 

Xl 38384.000 8.000 220.000 400.000 165.000 430.000 300.000 .000 .000 .000 
GR 638.000 .000 636.000 30.000 634. 000 200.000 632.600 220.000 622.700 285. 000 
GR 622.700 340.000 632.600 400.000 639.000 445.000 .000 . 000 . 000 .000 

NH 3.000 .oso 110.000 .035 420.000 .050 530.000 .000 .000 .000 
1 

07-12-96 12:42:08 PAGE 6 

VALLEY SECTION 

Xl 386-14.000 8.000 110.000 420.000' 175.000 335.000 230.000 .ooo .ooo .000 
. ___ --·- .. GR ___ ~63_8_._0 00 ________ ... O_O O ______ 63 6 ... 000 ______ 2 5_. 000. ____ 63.4 .. .70 0 .. __ ·-·- 8 0 .. _00 O. __ .632 ... 600 _____ 110 ... 000 ______ . 622 ... .7.0 Q _____ ·- .1.70 ... 000_. ---- --·-· ---- -- ----- --- -- ----------

GR 622.700 360.000 632.600 420.000 639.300 530.000 .ooo .000 . 000' .·ooo 

NH 3. 000 - - . 050 BO.ODO . 035 320.000 .oso 365.000 _. 000 ·. 000 . o_oo 
VALLEY SECTION 

Xl 38829.000 8.000 80.000 320. 000 200.000 260.000 215.000 .000 . 000 .000 
GR 638.000 .000 636.000 55.000 635.700 60.000 632.600 80.000 622.700 140.000 

GR 622.700 260.000 632 .600 320.000 638.000 365.000 .000 .000 .000 .000 

Page 7 
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., .. . -·~ ·1 -· -· 

. NC .035 .035 .035 .000 .000 .000 .000 .000 .ooo .000 
VALLEY SECTION 

Xl 38979.000 13.000 115.000 205 :ooo 195. 00ff 270. 000 15(!.000 .000 '.ooo .000 
GR 636. 900 .000 634.400 ss.ooo 635.100 115.000 631,800 13B .000 630.600 l.45.000 
GR 62 9. 

0

600 150.000 629.500 158.000 629.700 164,000 630.100 168. 000 631.100 174,000 
GR 631. 900 11:a.000 634_, 700 205 :. 000 ,?35 .300 ,l46.000 .ooo .000 .. poo ,.0.00 

V~LEY SECTION t== Xl 3_9_165. 000 i6. 000 100.000 205.000 186. 00Q 1,86,, 000 186.000 .000 • 0.00 .ooo 
____ --~ --XT_ · __ 10.0_00 -~---- .. 1Ppo~ ·---~.o.QJl _______ o_aa. ______ ooo.__ _____ .aaJL __ -~--,00.0... -----..616.--Jl..O.O.---- -6.3.6-•. '3,0.-.0..----- ~---.-000~-- ------ ----------
-· - ·-GR- -6J4.6oo··· ··.·oo·o·· 63·6 ·:oo"o si" .o·oo G::fs·:·J'oO i"Oo. oo·o·•· 631.-:foo 120. 000 G·io ."600-~ 128.000 

GR 630.400 139.000 630.000 142.000 630.000 153.000 630.700 156.000 631. 200 167.000 
GR 631.500 176.000 636.900 205.000 637.400 257.000 637.600 296.000 638.700 378.000 
GR 639.800 543.000 . 000 .000 .000 .000 .000 .000 .000 .000 

VALLEY SECTION 
Xl 39360.000 14.000 137.000 245.000 220.000 168.000 195.000 .000 .000 .000 
GR 637.000 .000 636.900 64.000 635.800 137.000 632.900 158.000 630.800 174.000 
GR 630.600 178.000 630.100 181.000 630.300 192.000 631.200 200.000 632,800 215.000 
GR 637.600 245.000 !;i38.300 :HS.ODO !;i38.80Q 434.000 639.200 496.000 .000 .000 

VALLEY SECTION 
Xl 39685.000 13.000 100. 000, 200.000 390.000 280. 000 325.000 .000 .000 .·000 
GR 639.800 100.000 632.400 120.000 631.500 127.000 631.300 135. 000 631. 200 153.000 
GB._ 632.400 173.000 637.200 200 .,000 638.700 255.000 638 ;600 310.000 638.700 367-. 000 
GR 639.000 425.000 639.400 485~000 639.300 545.000 .000 .000 .000 .000 

VALLEY SECTION 
Xl 40355.000 9.000 100.000 197.000 670.000 670.000 670.000 .000 .000 .000 
X3 10.000 .000 .000 .000 .ooo . 000 .000 636.800 638.300 .000 
GR 636.800 100.000 633.100 127.000 632.300 138.000 632.100 157.000 633.200 172.000 
GR 638.300 197.000 637.900 247.000 637.600 297. 000 637.500 354.000 .000 .000 

VALLEY SECTION ·-·--·--·--·- --·- ···--~----- . ---
Xl 40475.000 . -9 .000 100.000 186.000 100. 000 ··140:000 118.000 .ooO :ooo : o·oo 

X3 10.000 .000 . 000 . 000 . 000 - ,000 . 000 637.500 640.300 . 000 
GR 637.500 100,000 63 3 . 40 0 .. ~ -- . 12 8_. 000 -· -- -- 632. 600 -·- ___ 13_9 . 000 --· ____ 632 .200 -----

. -· - --··------ ·-- --·-- ----·- --- --·-
J_5_5 .. _9_0_0_ 632. 800 _ 16 5,. 0 00, ________ , ____ --------- _ ·- ---- -- ·---------

GR 638.300 186.000 640.300 225.000 637.400 274. 000 637.400 303. 000 .000 .000 
1 

07-12-96 12:42:08 PAGE- 7 

VALLEY SECTION 
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Xl 40835.000 9.000 100.000 185. 000 ,355.000 3 70 •. ooo ~.60_.000 __ .000 . oqo~ . 000._ xa 10,. 000 .ooo .000 . 000 .000 ,'000 .000 639.300 640.600 '.000 
GR 639-.300 100.000 633. 500 122.000 632.700 133.000 632.600 149.000 633. 000 162.000 ' . GR· 638.700 185.000 646.606 2i3.000 640.60~ .• 261.000 637.300 293. 000 .'opo .ooo 

VALLEY SECTION 
Xl 4104 a. O'o;o 9;, 000 106. otfo i.a9.0o6 

.. 
213.000 ;n.3, 000 213.000 .000 .000 .ooo ' . 

X3 10.000 ,·000 .000 . 000 .ooo .ODO .000 638.800 642.300 .000 
GR 638.800 100.000 633.800 127.000 632.900 140.000 633.300 157.000 G33y600 166,000 
GR 639.500 189.000 641. 200 2).B.000 642.300 260.000 637.700 ]03.000 .ooo .fWO --

- -------~ --------~---~ ·------ ------ --- -.+------· --------------·---
.. VALLEY 'S:E:C'l'ION' 

Xl 41173.000 8.000 100.000 193. 000 105.000 l.40.000 125.000 .000 .000 .000 
GR 640.000 100.000 633.600 130.000 632.900 l.50.000 633.200 163.000 634.000 1'13.000 
GR 637.600 193. 000 637 .400 238.000 638.200 278.000 .000 . 000 .000 .ooo 

VALLEY SECTION 
Xl 41323.000 8,000 100.000 176.000 140. 000 160.000 150.000 .ooo .000 .000 
GR 638.600 100.000 634 .100 121. 000 633.400 l.28.000 633 .100 147.000 634.300 155.000 
GR 639.600 176.000 639.500 212.000 639.400 280.000 .000 . 000 .000 ,000 

NC .045 .os,o . 042 .300 .500 .000 .000 .. 000 .000 .. ooo 
ET .000 .000 .000 .ooo .000 1.400 .000 .000 .000 .ooo 

.BRIDGE .SECTION .DEQUINDRE ... ROAD .BRIDGE. DOWNSTREAM. FACE . , ....... --- - .. . 
Xl 41484. 000 13.000 288.000 312.000 161.000 161.000 161.000 .000 .coo .coo 
X3 10.000 .coo . 000 .000 .coo .coo .coo 640.000 640.000 .000 
GR 64.0.100 175.000 639.600 282. 000 636.200 288 :coo 635 .400 290.000 634.600 291. 000 
GR 632.500 293.000 632.500 303.000 634.800 307.000 636 .200 312 .000 638 .400 3l.B.000 
GR 639.400 336.000 639.600 352.000 640.000 550.000 .000 .000 .000 .coo 

SB .000 1. 700 2,800 .coo 23. 000 ,000 ll.9.600 .000 633.700 633.700 
NC .070 .070 .050 .coo .000 . 000 .000 .000 .000 .coo 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE UPSTREAM FACE 
Xl 41529.000 15.000 288,000 312.000 45. 000 4 5. 000 45.000 .000 .000 .000 
X2 .000 .000 1. 000 638.900 641.·ooo . 000: .000 .000 ·. 000 ~ ooo. 
X3 10.000 .000 . 000 .000 .·coo .000 .000 641.000 641·.ooo ·. 000 
BT 6.000 -212.000 641. 000 .000 292·.ooo 641.000 . 000 · 288.000 641,000 .000 

+ -- -

BT ___ 312.000 ___ ._641.000_,._. ____ . 000 -· ·-· 318 .. 000 641. 000_ ------- -- . 000 _______ 550 ... o_o_o ___ ... 6.41 .. 000 ------ •· _,_000 ... ----- .•. 0 00. --- --• 
_____ .. ____________ 

... ·- ----
GR 642.000 212. 000 641.800 246.000 641.000 268.000 639 .600 282.000 636.200 288.000 
GR 635.400 290.000 634,600 291.000 632.SOO 293.000 632,500 303.000 634.800 307,000 
GR 636.200 312.000 638 .400 318.000 639.400 336.000 639.600 540.000 ~41.900 : _55o ._oo_o -

NH 3.000 .050 5,000 .035 117.000 .050 128.000 .000 .000 .ooo 
VALLEY SECTION 

xi 4.1696.000 10.000 5.000 117.000 225.000 110.000 161 .000 .000 .000 .000 

Page9 
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'!C 'H, . "' I" l' ! 

GR 642.000 .000 642.000 
. GR 632. 700-- · --72.000 633.700 

EJ .000 .000 .000 

5.000 

-75.000 

,000 

633.800 

633.800 

.900 

54 --~?-°-· 
77.500 

.000 

6}}.· 700 
-640 .-700 

.000 

s7..o_qp_. 
117.000 

.000 
1 

07-12-96 12:42:08 

SECNO DEPTH CWS~L CRIWS WSELK EG HV HL OLOSS BANK ELEV 

Q QLOB QCH. QROJ3 -ALOB ,ACH ·"AR.OB. VOL ·TWA -1.EP'T/RIGH'T 

TIME VLOB VCH VROl3 XNL XNCH XNR WXN ELM IN SSTA 

*PROF 1 

*SECNO 33025,000 

VALLEY SECTION AJ DOWNSTREAM OF RYAN ROAD 
33025.00 8.96 62 8. 76 .00 628.80 628.92 .16 .00 .oo 626.40 

1100. 77. 730. 294. 60. 185. 525. 0. o. 623.70 
.00 1. 27 3. 93 .56 .050 .050 .150 .000 619.80 348.76 

.001468 0. 0. 0. 0 0 0 .00 396.80 745.56 
0 

1490 NH CARD USED 

~SECNO .'33109 .. 000. - ..... ·- ... - . -- , .. 

3470 ENCROACHMENT STATIONS= 396.0 432.0 TYPE= 1 TARGET= 36.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 631.30 ELREA= 631.30 

BRIDGE SECTION AK RYAN 

33109.00 8.96 628.76 

1100. 

.02 

. 000115 

0 

SPECIAL BRIDGE 

SB XK 

.00 

0. 

.00 

280 . 

XKOR 

1. 81 

*SECNO 33143.000 

1100. 

3.89 

280. 

COFQ 

3. 03 

6070,LOW FLOW BY NORMAL BRIDGE 

ROAD DOWNSTREAM FACE 

.00 

0. 

.oo 
280. 

RDLEN 

.oo 

.oo 629.00 

0. 

.050 

2 

BWC 
30.00 

283. 

.015 

0 

BWP 
.00 

.23 

0. 

.150 

0 

.08 

3. 

.000 

BAREA 
320. 00 

.00 

Page 10 

.00 620.20 

1. 100000.00 

619.80 400.00 

32.00 432.00 

---------· 
ss 

.00 

ELCHO 

620.00 

ELCIID 

619.80 

6:3_~.:. 7_00 

· ·64L 000 

.ooq 

!I-:: 

GD ._qoq_ 
·120.000 

.000 

PAGE 

·i· '. 

a 

--------- ------------
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, 'I' i-•·r·, !'' 

EGPRS= .000 EGLWC= 629 .143 EL~C= 629.530 PCWSE= 628. 763 ELTRD= 632. 700 

3370 NORMAL BRIDGE,NRD= 31 MIN ELTRD= 632,70 MAX ELLC= 629.53 

3470 ENCROACHMENT STATIONS= 396.0 432.0 TYPE= l. TARGET= 

4611 BR!DGE DECK DEFINITION ElmOR At StATION$ 430.()'0 431.00 

. . - . . ' 

34:95· OVERBANK AREA ASSUMED NON-EFFECTIVE, SLLEA- 620.20 ELREA= 

-y:--· 
07-12-96 12:42:08 

BRIDGE SECTION AK RYAN ROAD UPSTREAM FACE 
33143. 00 8. 87 628.67 

1100. 87. 1013. 
.03 5.58 4.68 

,000429 124. 124. 
0 

1490 NH CARD USED 
. . . 

*SECNQ 33675.000 

VALL~:SECTIO~_AJ 
33675.00 " "' ,. f;;;J 

1100. 11.. 

.06 .78 

. 002091 532 . 

0 
CCHV= .300 CE!N: 

1490 NH CARD USED 

•sECNO 33835.000 

629.05 

875. 

5.68 

532. 

.soo 

VALLEY SECTION A 
33835.00 

910. 

.·l:O 

.. 0003,05 

0 

9.06 

564. 
,·83- -

250, •.. _ 

629.66 

346. 
- ·2·.14 

14·9 0 NH CARD---u~s~E~D----
•sECNO 34170.000 

PROPOSED·PEDESTRIAN 
34170.00 8.43 629. 73 

910. 54. 682. 
.14 .70 2.83 

. 000303 275. 335. 

. 00 .00 

0. 16. 
.00 .015 

124. 2 

,00 . 00 
214. 1~. 
1.35 .060 
532. 3 

. 00 . 00 

0. -678. 
:l:3· -- · .-050 

629.02 

217, 

.015 

0 

629.46 
154. 
.037 

0 

629.70 
162, 

-- .-037·-

BRIDGE N0.2 DOWNSTREAM FACE · 
. 00 .oo 629.82 

174. 77. 241. 
.83 .045 .030 

400, 2 0 

.35 

0. 

.150 

0 

.40 

158 ·-
.046 

0 

.03 

o. 

.10 

210. 

.045 

0 

.02 

4. 
.000 

-80.75 

.43 

8. 

.000 

.00 

.13 

10. 

.10 

15. 

.000 
.oo 

36.000 

632,70 

.00 

1. 
619.80 
36.00 

.oo .. 
621. 30 
339.27 

.11 
6. 

.03 

8. 

621. 30 

239.21. 

Page 11 

620.20 

100000.00 

396.00 

432.00 

627.90 
625 .. 20 

375.00 

714. 26 

625.10 

629:40 

628.00 
627.30 

160.84 
400.05 

!,~ I ·1 '; • 

PAGE 9 
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0 

SPECIAL BRIDGE 

SB XK 

.00 

XKOR 

1.50 

*'SECNO '34180. 000 

,COFQ 

3. 03 

RDLE.N 

.oo 
BWC 

l.0.00 

BWP 

.00 

BAREA 

193,20 

6870 D.S. ENERGY OF. 629.82 HIGH~ THAN COMPi;ITED,EN?RGY C!F 629.Bl 

PRESSURE AND WEIR FLOW 

EGPRS 

630.25 

1 

07-12-96 

EGLWC 

629.82 

12:42:08 

H3 QWEIR QPR 

. 00 543 . 367. 

PROPOSED PEDESTRIAN BRIDGE N0.2 UPSTREAM FACE 
34180.00 "9_43" 629,73 .oo .00 629.82 

BAREA 

193. 

TRAPEZOID 

AREA 

132. 

.10 .00 

BS 
2. 00 

ELLC 

627.30 

./ 

ELCHO 
·621.30 

ELTRD 

628,00 

.OD 628.00 

·--~~-~-=--------?~- .. ?~~-~-----!?!~ 7_7. ______ 241. ..... 209_. __ . -----··15. ·- ... 8._ __ ,627 .. 30 
.14 

. 000303 

0 

on . ,u 

10 . 

1490 NH CARD USED 
*SECNO 35279,000 

.o, • U.3U 

10. 10. 2 0 

PROPOSED PEDESTRIAN BRIDGE NO.l DOWNSTREAM FACE 
35279,00 7.28 630.08 .oo .00 630.10 

910. 746. 154. 10. 863. 96, 

.42 .86 l. 61 .60 .043 .028 
. 000208 877. 1117. 1152 . 2 0 

0 

-~- ------------------
____ ,.SPECIAL .. BRIDGE ... ___ _ 

.U"l:::O 

7 

.02 

16. 

• 045 

0 

.000 
.00 

.25 
32. 

.ooo 
.00 

------ --------·--------·-···---· 
5010·, VARIABLE ELCHU- OR ELCHO ON CARD SB NOT SPECIFIED 

SB X}( XKOR COFQ RDLEN BWC 

.00 1.50 

*SECNO 35285.000 

PRESSURE AND WEIR FLOW 

3. 03 .oo 6.00 

BWP 

.00 

BAREA 
160.00 

Page 12 

621. 30 
239.19 

.02 

15. 

622.80 

436.91 

ss 
2.00 

160.86 
400.04 

624.90 

625.70 

272.31 

709.22 

ELCHU 

622.80 

ELCHD 
621. 30 

ELCHO 

622.80 

PAGE 10 



EGPR~'. : - . : EGLWC H3 -• QPR 

630.B4 630.10 . 00 52 • 857. 

··PROPOSED PEDESTRIAN BRIDGE" NO,l UPSTREAM FACE. 
3'5285.00 1.94 630.74 .oo .oo 

~10. 115. 124. 11 . 114)., 
. 12 .68 1.17 .46 .043 

.000096 0 
0 

1490 NH CARD USED 
*SECNO 35725.000 

3301 HV CHANGED MORE THAN HVINS 

VALLEY SECTION C 

35725.00 7.22 630.62 .00 .oo 
910. 29. 767. 114. 15. 

. 45 2.00 5 .32 ' , , nm .... .., .. • U.JU 

. 004821 540. 440. 340. 2 
0 

1 

07-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS WSELK 
Q QLOB QCH QROB ALOB 
TIME VLOB VCH VROB XNL 
SLOPE XLOBL XLCH XLOBR ITRIAL 

1490 NH CARD USED 
~SECNO 36100 .. 000 

- • ---BR-IDGE-sECTroN-D-Ei.HIA ·PARK-BRIDGE 

. 36100.00 .... 8.29 ... 631...59 -.00 

910. 27. 883. o. 
.51 

. 000376 

0 

SPECIAL BRIDGE 

.42 

375 . 

1.87_ 

375. 
. 00 

375. 

.. 00--

65. 
. 050 . 

2 

630.75 
106, 

.02B 

0 

631.15 

121. 
n-, 

oU":t.-1. 

0 

EG 

ACH 
XNCH 
IDC 

63-1-. 64-

473. 
. 048 . 

0 

BAREA 

160. 

TRAPEZOID· 
ARISA 

130. 

.01 .65 
24. 32. 

.0~5 ... ooo 
3 .. •. 00 

.53 .14 
79. 41 . 
ncn "'" .v:;,v .vuu 

0 .00 

HV HL 
AROB VOL 
XNR WTN 
!CONT CORAR 

,OS•--· .34 
0. 44. 

.050 .000 
0 .00 

SB XK XKOR COFQ RDLEN BWC BWP BAR&A 

Page 13 

ELLC E~TRD 

629.50 630.25 

.00 624.90 
15. 6'2·5. '70 

i;n.ao 258.~4 
45il..01. '.ll2. 96 

.26 628. 70 
19. 630.20 

623.40 356.84 
182.62 539.-47 

PAGE 11 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

.. , ;14· 631;13 
21. 633. 20 

623.30 76.50 : i 

193.41 269.91 

ss ELCHU ELCHO 
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.oo 1. 64 3.03 .oo .oo i 

*SECNO 36190.000 

PRESSURE 'AND WEIR FLOW 

623.31 ___ 623.31_ --- .. , ----. _, ··-•··· _._ .... -:·-·1 

l 
EGPRS EGLWC H3 QWElR QPR BARBA TRAPEZOID l?iL!.iC , El,TRD 

=-"•-3_2_._7_5c.;_.;...;.6_3_l_c.6.;;5....c __ .c....·;...o;...o;__...;;..;;l.;;O_l_._==-•-'-1-2_ . ...;;..;;.;;_'_';...s;... • .c...._....cARE.cl.;;3_~_-_.c....;..._;...6_3.;;0.;; • .;;4.;;0 __ ·;...3;...2;_.3_0_c.;;;... __ _;....c.... _ _c.;;;... ___ ;..._ __ ...;;..;;_ __ ;_-:-_~ 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLE.A: 63l..l3 ELREA= 

BRIDGE SECTION DELHIA PARK BRIDGE UPSTREAM FACE 
36190.00 9.18 632.48 .00 .oo 

910. 94. 816. 0. 177. 
.52 .53 1.48 .00 .oso 

. 000206 90 . 90. 90. 2 
0 

*SECNO 36250.000 

VALLEY SECTION OF EXISTING CROSS-~ECTION 
36250.00 7.51 632.51 

910. 

.54 

. 000207 

0 

0. 

.oo 
60. 

1490 NH CARD USED 

*SECNO 36300.000 

1 
07-12-96 12:42:08 

910. 

1.13 

60 . 

.00 .oo 

0. 0. 

.00 .oso 
60. 0 

632.51 .03 

54 9. 0. 

.048 .ODO 
0 2 

632.53 .02 

BOB. o. 

.040 . 000 

0 0 

633.20 

.87 .oo 631.13 
46. 21. 633 .20 

.ODO 623.30 39.82 
.00 232.91 272. 74 

.01 .00 634.00 
47. 21. 636.00 

.ooo 625.00 35.99 
. 00. 261.52 297.51 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

PAGE 12 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LE.IT/RIGHT-=-----~----------,,--.~-=-----~---..,,.....-~..-----~ "' 
------:TIMEt=~-==VLoe·------VCH":";-_--VROB--------x~·----XNC"ir=""=:'."7<NR~::-::-:::--~':'"':""'":--·:i::LMIN- -ss~A -: - + - - - ---: :.----- - - -- -- - + + - + •• - + 

.SLOPE.----XLDBL----XLCH-------XLOBR .. -ITRIAL-----IDC· -------ICONT--- ·CORAR ·TOPWI-D·· ···-ENDST"· -···--- · -----·-··· ··- -- ~ ________ .. ____ ----··-··-··· 

3265 DIVIDED FLOW 

TWO CONTROL STRUCTURES 

36300.00 

910. 

4.:n 
0. 

63:2,41. 
910. 

.00 

0. 

,00 

0. 

632.6~ 
215. 

.28 
0. 

.03 
47. 

Page 14 

.13 
22. 

686.00 

634.00 



.54 
·- · · . 003825~" 

0 

.oo 4.24 
~--~ p-:. -- • ~~~~~o·.~-

14·90 NH CARD ·usEO 

":SECNO: 36330, 000 

.00 

STORAGE FACILITY SECTION 
36330. 00 11.07 632. 77 .00 

9·10. o. 910:" 0. 
'.5-6 • 0:0 .5.2 .. oo 

• 00001.'6 30. 30. )0. 

lXfO -Nif CARD-·UsED 
*SECNO 36925.000 

STORAGE FACILITY SECTION 
36925. 00 10.08 632.78 

910. 0. 910. 
.94 .00 .60 

. 000024 1.125 . 825. 

0 

1.490 NH CARD USED 
*SECNQ 37253.000 

STORAGE FACILITY SECTION 
31253 :·oo· 9.09 

910, o. 
1.07 .00 

.000035 328. 

0 

1490 NH CARD USED 
~sECNO 37819.000 

632' _·79· 
910. 

.69 
328. 

.00 

0. 
• DO 

625. 

.00 
o. 
nn .uv 

200. 

• 050 

2. 

.00 
0 .. 

.050 

2 

.00 

0. 
.045 

2 

.DO 
o. 

nae 
• U":l:> 

0 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 

NEW534.0UT 

.ooo 

632.77 .oo 
1743. o . 

.045 .ooo 
0 0 

632.79 .oi 
1529. 0. 

.045 . ooo 
0 0 

632.B0 .oi 
1324. o. 

nae nnn 
• U"i:;1 . uuu 

0 0 

638.10 ELREA:: 

.ooo 628.20 59.54 

234.00 

.oo .08 _-63?.00 

48. 22. 634.00 

. 000 ·621. 70 - 25. ]6' 

.00 223~_41 2~8,-?7 

.02 .00 634.00 
79. 26 . 635.00 

,OOQ 622.70 31.11 
.00 211.89 243.00 

.oi .DO 635.00 
90. 27. 636.00 
non 623.70 36.90 .uuu 

.00 200.27 237.17 

637.90 

BRIDGE SECTION E 18 MILE ROAD BRIDGE DOWNSTREAM FACE SECTION 
1 

07-12-96 12: 42: 08 - - - · · PAGE l3 - ' -.. --· ------- -: ----:""-"""'- -__ .,....,....,,.~-~--~-.--::-:-:-,-~~ __ ,~-=--- -- --~- --- - _..,,,,..,.~~- ----· __ .,, __ . ,,...,,,,,..,r--,o--e- ·- --· - - • --- -- ·--- -- - ---- -- • --- • "':··-··- - --7 

- ~ - - - .. - .. 
SKEWED FOR PERPENDICULARITY 

37819. 00 8. 12 632 .. 82 .oo .DO 632.83 .oi . 03 .OD 638 .10 
910. 0. 910. o. 0. 1026. 0. 104. 30. 637.90 

.. 1. 24 .oo .89 .OD .045 .038 .DOD .000 624.70 981.40 
·.·000097 417'. 517. ns·. - 1 0 0 .OD 293.68 1:i75.0a 

0 

1490 NII CARD USED 

Page 15 
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SPECIAL BRIDGE 
- _.:_ ______ . ~-- --- .:..:.. -- : --~-+---- . --·. -,--- - . ·--• .. --· -- -

SB XK 

.oo 
•·- ?'~O~ 
. 1.69 

•SECNO 3785'1.000 

_ .• C9FQ 

3.03 

6070,LOW FLOW Sy NOlrnAL S~!DGE 

RDLEN 
.00 -

. BWC .. 

24· .Do 
BWP 

. 00 · 
BAREA 

2i6:oo 
.ss 

.00 
ELCHU-

62'1.20 

633.282 EGLWC= 63S.318 ELLC= 633. 700 PCWSE= 63 2 . 81 7 EI..tl"RD= 637.900 

3370 NORMAL BRIDGE,NRD= 32 MIN ELTRD= 637.90 MAX ELLC= 633.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637.50 ELRKA= 

BRIDGE SECTION B 18 MILE ROAD BRIDGE UPSTREAM FACE SECTION 
SKEWED FOR PERPENDICULARITY 

37851.00 7.98 632.68 628.23 .oo 633.03 .35 .03 
910. 0. 910. 0. 0. 192. 0. 105. 
1.24 .00 4.75 .00 n,c .040 nae nnn . """'"' .u.,.:;, .uuu 

. 002172 129 ._ 129. 129. 5. 12 . . 0 -538.49 
0 

. _ ""SECNO 37:8'.1.0_00 _ 

VALLEY SECTION UPSTRE.AM 
37871.00 8.43 633 .13 

910. 0. 
1. 25 .oo 

. 000077 20 . 

0 
1490 NH CARD USED 
•SECNO 38084.000 

VALLEY SECTION 

910. 

.81 

20. 

OF 18 MILE ROAD 
.00 .00 633.14 .01 .. oo 
0. o. 1121. o. 106. 

.00 .045 . 039 .045 .000 
20. 2 0 0 .oo 

637.00 

.17 637.50 

32. 637.00 
624.70 881.83 
590.85 . 14 72 .. 68. 

.10 637.50 

32. 637.90 

624.70 976.48 

301.25 1277.74 

38084.00 10.44 633.14 .oo .oo 533.14 .oo .oo .00 636,00 

910. -0. 910 • ... -.,.,,.. ...,..,. __ o · .. ____ ~-- _ 0 ·. _ .• • -,~'?!~----- :~ _ --~o .-: .... _13:_6 .· -"""'"~n · _ 33~·_,,...,;._ - 636 _. _q_~.,... ... 
. :...:..: __ :..:.:. ____ .:.1:1&· · · ·:o · -•_-2 . -0---:---04-5----'"---;-03-s----:-04 . ·00--022-:-10--29-:T 

.. 000002 185.... 1.85 ........ 185... . .. 2- -· - o. --·· -·· ·O ---.00 426·.·56 -455·.-71. 
0 

1 

07-12-96 12:42:08 

SECNO DE:PTH CWSEL CRIWS WSELK EG HV HL OLDS$ BANK ELEV 
Q QLOB QCH QROB ALQB ACfl ARQB VOL TWA T,F.FT/RTC:f-lT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

Page 16 

ELCHD 

627.20 

- ' _,_ ~-- ---- .. --· ---- ·-------

PAGE 14 



"' 
SLOPE XLOBL XLCH XLOBR 

1490 NH 'CARD·usED 

*SECNO :38384.000 ... 

VALLEY SECTION 
383 B4·. 00 l·O .44 · 633·. u· . oo·· 

9:to. o. 910. 0 .. 
l..58 • 06 • ?2 .06 

. 000022 165. 300. 43 Ci • 

1490 mi CARD USED 
*SECNO 3861,4, 000 

VALLEY SECTION 
38614.00 10.45 633.15 .oo 

910. 0. 910. o. 
1. 77 .02 .34 .02 

.000004 1.75. 230. 335. 
0 

1490 NH CARD USED 
*SE~• ~RR?Q_nnn 

VALLEY SECTION 
38829.00 10.-45 633.15 . 00 

910. 0. 910. a. 
1.89 .04 .48 .04 

.000008 200. 215. 260. 
0 

*SECNO 38979.000 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

NEVV534.0UT 

J;TRIAL IDC !CONT CORJ\R TOPWID ENJ?~T 

--i--:-

• DO . ""6'33.15 . 01· .bd , O.o .632.GO 
2. 1262. L 133. 35. 632.60 

.050 . 035 .oso .:ooo 6'2"2. 7rJ 212.20 
1 0 0 ,00 lSll,64 4,0J. 84 

.00 633.15 .oo ,00 .00 632.60 
2. 2643. 2. 144. 37. 632.60 

.050 . 035 .050 .000 622.70 102.26 
0 0 0 .00 326.64 428.90 

,00 633.15 .oo .00 .oo 632.60 
1. 1914. 1. 155. 38. 632.60 

.050 .035 .050 .000 622.70 76.44 
0 0 0 .00 248.16 324.60 

-~ ·: 897·9~-""~~1::'-,;_~coTIO~~... - ~ ... .::,, •-o- -~--.-3-,=.- ----,-o,n--------.·o·o--· -· -.·s·o ·,...3:5 __ ·,:o - ·== .. · = . - -=------==,,=---:__:: ___ :·.:..::.=----:.::::3· - · •,-V-V-- , ..... ·-· -,:,--.3·..:,90---------a~·-:-' • V •. "'7' 1•-- • 0 

910. o. 910. 0 .. o. -113. ···0,, 

1.9"0 .00 8.04 .00 ,035 .035 .035 
.014667 195. 150. 270, 20 17 0 

0 

*SECNO 3 9165. 000 

1 

07-12-96 12:42:08 

159·.

. ooo 

.oo 

Page 17 

39• . 

6?9.50 

57.38 

634.70 

130.30 

187,69 

PAGE 15 



SECNO DEPTH CWSEL CRIWS .. 
Q __ QLOB '.'.OCH .;QROB 
TIME VLOB VCH VROB 
SLOPE X'LOBL XLCH XLOSR 

3301· lfV CHANGED MORE TIOOt ffil'INS 

VALLEY SECTION 
39165,00 4. 59 634.59 

910. 0. 910. 

1. 91 .oo 3.32 
. 001387 186. 186. 

0 

*SECNO 39360.000 

VALLEY SECTION 
39360.00 

910. 

l. 93 

. 002141 

0 

4.79 
0. 

.oo 
220 . 

*SECNO 39685.000 

634.89 

9_1() ._ 

3.87 

-~-9-~ _. 

VALLEY SECTION 
39685.00 4.33 G35.53 

:no. 
1. 95 

.001604 

0 

0. 
.00 

390. 

*SECNO 40355.000 

910. 
3.64 

325. 

.00 

0. 

.00 

186 . 

. 00 

0 •. 

.00 

~-6.~.--

.00 

0. 
.OD 

280. 

WSEJ.,K 

-ALOB--

XNL 

iTRIAL 

.oo 
0. 

. 035 

3 

.00 

o_ •.. 
. 035 

3 

.00 

0. 

. 035 

2 

EG 
,,ACH 

XNCH 

use: 

634.76 

274. 

.035 

0 

635.12 
235. 

.035 

0 

635.73 

250. 

.035 

0 

NEW534.0UT 

HV HL OLOSS BANK ELEV 
AROB ~:~ -VOL ,,TWA·· "LEFT/RrGHT 
XNR "1'N ELMIN 
rCONT cORAR TOPWID 

.17 .60 . 25 

0. 159. 39. 
.035 .000 630,00 

0 .oo 89 .14 

.23 .33 .03 
o_ •. .161 .. 39. , . 

.035 .000 630.10 
_____ a ______ ,oo ______ a4.so. 

. 21 .60 .01 

0. 162. 40. 
. 035 .000 631.20 

0 .00 79.03 

SSTA 

ENDST 

635.30 

636.90 

103. 46 

192.60 

635.80 
63 7 •. 60 

143. 57 

228. 08. 

639.80 

637.20 

1.11. 55 

190.58 

. ' 

3495. OVERBANK_AREA ASSUMED.NON-EFFECTIVE,ELLEA=- 636.80 ELREA= · · 638.30 .::......_ _ _:_..:_ __________ '·-·---------·---•,.........,.---------,,- --··---...,,,.....,.., ··-·-·------------·----,,.,,- -=--,.--~-----~-~---- . - ~ - - . . . . . .. .. 
_VALLEY SECTION. 

40355.00 4. 52 636. 6 2 

910. 0. 

2.00 .00 

·. 001597 670, 

D 

*SECNO 40475.000 

1 

07-12-96 12:42:08 

910. 

3 .so 
670. 

.OD .00 636.81 

0. 0. 260. 

.OD .035 .035 

670. 2 0 

.. .. 
.19 1.07 .00 63~.80 

o. 166. Al. .638.30-

.035 .000 632.10 101.33 

0 .00 87.43 188.76 

PAGE 16 
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... , .. 1· 

- ,-
SECNO D~PTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV o- ' --- 'QLOB - QCH' QR013 - Atbii ' --ACH .. - ARoB LEE-'T/RIGHT"" VOL TWA 
TIME VLOB VCR VROB XNL XNCH XNR . \:flr E~~IN PSTA . 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPW:ID )WDST 

34'95 OVERBANK AREA ASSOM'ED ~ON-EF~ltCTI'VE,ELLEA:::1 637.50 ELREA::c 640.30 
------··- --------

--·vru,i.EY SECTiON 
40475.00 4.60 636.80 .00 .00 637.06 .25 ,22 .03 637.50 

910. 0 - 910. 0. 0, 226. 0 - 167. 42, 638.30 
2. 01 .00 4. 03 ,00 . 035 .035 . 035 .000 632.20 104. 72 

.002120 100, 118. 140. 0 0 0 ,00 75.59 180.31 
0 

•SECNO 40835.000 
3280 CROSS SECTION 40835.00 EXTENDED .18 FEET 

3495 OVER:9-ANK ~EA ___ ~SSUMED NON.-EPPEC_T:I_VE;,_ELLEA~ 639.30. ELREA= 640.60 

VALLEY SECTION 
40835.00 4.87 637.47 .00 .00 637.67 .20 ,60 ,02 639.30 

910.. 0. 910. 0. 0 - 257. 0 - 169. 42, 638.70 
2.04 .00 3.55 .00 . 035 .035 .035 .000 632.60 106.92 

,001336 355, 360, 370. 0 0 0 ,00 73 .14 180.06 
0 

•SECNO 41048.000 

3280 CROSS SECTION 41048.00 EXTENDED ,07 PEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 638.80 ELREA:::: 642.30 

VALLEY SECTION -- . ' - ---c-----:--:-----------------------
. . 41048. 00. 4 .. 8.7 637 .. 77 . 00 . .. oo .. .637.97 .. 20-- ,30 .oo -638;80--

910. 0 - ~10. 
_ i_. 06 ___ ._00 _ 3_. 61 

.001500 213. 213. 
0 -

•SECNO: 41173. 000 

VALLEY SECTION 
41173.00 5.10 638.00 

910. a. 886. 

0 -
,00 

213. 

.00 

24. 

0. 
. 035 _ 

2 

.oo 
0 -

252. 
.. 035. _ 

0 

638.14 

293. 

0, 
.. 035_ 

0 

.l4 

32. 

170. 
. 000,. 

,00 

.15 

171. 

Page 19 

43_. 
. 632 .. 90 .. 

76.71 

.02 

43. 

639.,50 
105.56 

182.26 

640,00 

637.60 



I 

2.07 

· ;._ p 0"09 6'4 

0 
1·· 

07-12-96 

• 00 3. 02 •_?7.. .. .... 032_ _ _.Q~t!L . 
:i:0$: _ - · :-;12_5 -~ -- ;1-40 ·- 2 ·,:-:, ., o""'·•· 

12:42:08 

SECNO DEPTH . CWS'.EL ci1w,S- .WSE:i.~ EG 

:Q QLOB QCH QROB ALOB ACH 

I\IS::\/l.l,:::;.'2A nl IT 
1'11-ll'Y...,,_....,.,....,._, I 

.· 03 5._. _ ... ooo ... _63.2 .• 90 .. __ .109 .•. Js. __ 

HY 

AROB 

ir·· .. oo, .~ l.58.88 ,::2-68.23-··-

HL 
VOL 

OLOSS BANK BLEV 

TWA LEPT/RIGRT 

- --~- " 

PAGE 17 

TIME VLOB VCH VR.ol3 XNL XNCH XNR Wl'N ELM IN SSTA 

•=--'----------~SHbn"O"'"-~,.._-_-__ -_-xx_r.t..no,asr.t-_-__ ~---.x-r:1no"S"k--Tl''l'1R". TIA!.2"_;";_-_-_-·~noffi~~---;ir,coNT -·-· fOgAfL ___ -AQPWJA ..... ~_$.T .. -----------------------------< 

*SECNO 41323.000 

VALLEY SECT! ON 

41323. 00 5.04 638,14 

910. 0. 910. 
2.08 .00 4.01 

. 001835 140. 150. 

0 

CCHV~ . 300 CEHV"' .500 
*SECNO 41484. 000 

.00 
0. 

.00 
160. 

3301 ~-~~GED_MORE_THAN_HVINS ___ _ 

.oo 638.39 -25 
0. 227. 0. 

,035 .035 . 035 

2 0 0 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 640.00 ELREA= 

BlUlJGE ~.t;CTION DEQUINDRE 

41484.00 5.77 638.27 

910. 0. 910. 

2.08 .00 8.46 

.008654 

0 

161. 161. 

ROAD 

.00 

0. 
.00 

161. 

BRIDGE DOWNSTREAM FACE 

.oo 639.38 1.11 

o. 108. 0. 
.045 .042 . 050 

2 0 0 

.19 .06 
172. 43. 

.000 633.10 

.00 68.10 

640.00 

.55 

173. 

.ooo 
.00 

.43 

43. 

632.50 

.24.00 

638.60 

639.60 

102.13 

170.23 

636.20 

636.20 

.288. 00 

31.2. 00 

- ------ SPECIAL BRIDGE -----,---,------------------------------· . -- . ~----------- ' ----------

SB XK 
___________ .oo. 

XKOR 

__ • _i,_70 

"'SECNO ·41529·. 000 

COFQ 

2 .8_0 

RDLEN 

.00 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= 639. 796 EGLWC::: 640 .158 ELLC::: 

BWC 
.23 ._00 

BWP 

-• 00 

638.900 PCWSE::: 

ss ELCHU ELCHO BAREA 

119 •. 60 __ ·- •. 00 .. --633 . .70.-- .. -633.-70-------·----. 

638. 267 ELTRD= 641. 000 

Page 20 



3800 PREVIOUS ST GREATER THAN CURRENT . ' . . . -

· 4 ~~29: 09 ~~-~26":"3'.7: ·=-: ~- 3 f e :-cfo·-·- - · 3 i'B~'.Oo · · - -33-5. o a 
3800 PREVIOUS ST GREATER THAN CURRENT 

4152"9,:0o 326:39 31B.00 318,oo· 
3·900 PREVIOUS ST GREATER THAN CURRENT 

41529.00 32S.7i ~18.00 318.00 
3800 PREVIOUS· ST GREATER THAN CURRENT 

-· .. ~41529·:15'"0 · ·· ··32·-;-~45·-· 31·s.no -·"3ii3.oo 

3900· PREVIOUS ST GREATER THAN CURRENlI' 
41529,00 326.40 318.00 318.00 

--------'-"'! 
-.. ---··•------~--- -------

07-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS 

336.00 

336.00 

33°6.00 

WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME: VLQB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL_ IDC 

3B00 PREVIOUS ST GREATER THAN CURRENT 
41529.00 326.9B 318.00 318.00 336.00 

3800 PREVIOUS ST GREATER THAN CURRENT 
. ______ J,_1_5~~: Q~ _ ; __ ~ ~?.---~8- _____ _JJ_8_.: 9_0.:.. ____ 318 __ ._o o __ .:.. __ :3_36. oo.: 

3800 .t'l"lC.11.l.UU.:> ST Ut<.C..1-1..T~R Tl1.JU'II CURRENT 

41529.00 327 .-48 31B.00 318.00 336. 00 
3800 PREVIOUS ST GREATER THAN CURRENT 

41529.00 326.36 318.00 318.00 336.00 
3800 PREVIOUS ST GREATER THAN CURRENT 

41529.00 327.14 318.00 31.8.00 336. 00 
3800 PREVIOUS ST GREATER THAN CURRENT 

41529.00 325.96 31B.00 318.00 336.00 
3B00 PREVIOUS ST GREATER THAN CURRENT 

41529.00 326.46 318. 00 318.00 336. 00 

NEW534.0UT 

--··---·-·"-·'"- ---
·_3J..2 •. OD S40.00-

3i2 .-oo 

312.00 540.00 

312.bO 540 .oo 

3.12 .oo 540.00 

PAGE 18 

HV HL OLOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 
y_lliR. WTN ELMIN SSTA 
!CONT CORAR TOPWID ENDST 

312.00 54q.oo 

_312;.00 ___ :.540;00 ___________ ,, ______ ::. _·_,· ______ . ,- _______ . _______________ ;· . ..:: .. _;_ .... '.", _________ . ___ ,- . __ ,_. __ _ 

312,00 540. 00 

312.00 540.00 

312.00 540.00 

312.00 540.00 

312.00 540.00 

41529.00" 
... 38~? _P~I?US ST .. GREATER.THAN-CURRENT __________ ~---------~-- .-- . _ ~ ... 

327.63 --·31a.oo 310.00 336.oo 3·12·:oo 540.oo .. . - - . - -.... -.. -: . " .... --
.. 3800. PREVIOUS .. ST..GREATER..THAN .CURRENT---·• 

41529.00 326.59 318.00 318.00 
380_0. PREVIOP'S .. ST GREATER. THAN CURRENT. 

41529.00 327.55 31B.00 318.00 

3800 ·PREVIOUS ST GREATER THAN ·CURRENT 
41529:00 325·_0·0 318.oo 3i0·.oo 

3800 PREVIOUS ST GREATER THAN CURRENT 

41529.00 326.59 318.00 318.00 
3800 PREVIOUS ST GREATER THAN CURRENT 

336.00 

336.00 

336.00 

-··"···------------·-~---------- ·.·--····--·--- ___________ ,, - ... - ' ' 

312.00 540.00 

312.00 540.00 

3i2.0o 540.00 

312.00 540.00 

Page 21 



NEW534.0UT 

41S29.00 327.08 318.00 318.00 336.0• 312.00 
- •-· 3·280· -cRoss· sEC:TioN·· 41s:i9 :oo· 'EXTE;NDED·-~•-:·~ ··-:,a-PEBT .... :-~~-:-

3301 HV CHANGED MORE 'THAN HVINS 

3·6'85 20 TRIALS ATTEMPTED WSEL, CWSEL 

-•-· --- --~ PROBAB'!.B f1INIMl'.1N 3PECIP'?C ENER:Gi 
3720 CRITICAL DEPTH.ASSUMED 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE UPSTREAM FACE 
41529.00 9.28 641.78 641. 7 8 .oo 642. 04 . 26 

910. 82. 103. 726. 24. 19. 185. 
2.09 3.42 5. 50 3. 92 .070 .050 .070 

. 047936 45 . 45. 45. 20 ' 0 
0 

1 
07-12-96 12:42:08 

_ SECNO •.•... DEPTH. cw:SEL CRIWS- WSELK". -·-EG .. •··• HV 
Q QLOB .QCH QROB ALOB .:~ - . ~9.B: - . TiME -VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR !TRIAL roe ICONT 

NH 
•SECNO 41696.000 

3280 CROSS SECTION 41696.00 EXTENDED 1.14 FEET 

VALLEY SECTION 

s4:o.oo 

77 

173. 
.000 

-574.60 

Hfr •· 

VOL -· 
WTN 

CORAR. 

41696.00 9.44 642.14 .oo .00 642.17 .03 .07 

9_1_0.. .o. 905. . 5.__ 1. ..... 612 •...... 14. 114. 
- -- 2.T2--~- ··;09 ~- --i :49~- --~. 37----- . 050 ___ . - .-035 - ----- :050 --- , - ... 006·-

, 9091,_2_~ 2_k5, .. 167. 110 •. 3 .. o. o .oo. 
0 

1 

07-12-96 12:42:08 

Page 22 

.26 636.20 ... 636.20 

632.50 246.62 
303.38 550.00 

PAGE 19 

·OLOSS ·-BANK ELEV 
TWA ~.:LEFT/RIGHT .. .: 
ELMIN SSTA 
TOPWID ENDST 

.07 642.00 

:~~---·--6.!0_.70:- --- --------------.~----------
632.70 .00 

128 .oo. 128.QQ. 

PAGE 20 

THIS RUN EXECUTED 07-12-96 

I 

-,-;_ 



•••••••••••••••••••••••••••••••••••••••••••••••••• 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 

MODIFICATION 50,51,52,53,54,SS,56 
IBM-PC-XT VERSION AUGUST 1985 

****••············································ 

T1 CITY OF STERLING HEIGHTS - GIBSON & PLUM BROOK DRAIN 
T2 FLOOD STAGE 2; 50 YEAR 

NEW534.0UT 

T3 EXISTING IMPROVEMENTS BETWEEN 18 MILE RD & DEQUINDRE RD 

Jl ICHECK INQ NINV IDIR STRT METRIC 

0. 3. 0. 0. 4.000000 .oo 

JR RATING CURVE DATA 

1223.00 629.00 

J2 NPROF !PLOT 
1750.00 

PRFVS XSECV 
629.70 

XSECH 
2460.00 

FN 

2.000 

1 

07-12-96 

SECNO 

Q 

TIME 
SLOPE 

'"PROF 2 

.000 -1.000 

12:42:08 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 

QCH 
VCH 

XLCH 

CRIWS 
QROB 
VROB 

XLOBR 

*SECNO 33025.000 

.000 

WSELK 
ALOB 

XNL 

ITRIAL 

.000 

EG 

ACH 
XNCH 

IDC 

VALLEY SECTION AJ DOWNSTREAM OF RYAN ROAD 
33025.00 9.70 

1600. 165. 

. oo 1. 58 

.001568- 0. 

0 

1490 NH CARD USED 
*SECNO 33109.000 

629.50 

889. 
4 .34 

0. 

.oo 629.50 629.67 

546. 105. 205. 

.71 .050 .050 
0-." 0 0 

.000 

HV 

AROB 

XNR 

!CONT 

.17 

770. 

.150 

0 

HVINS Q WSEL FQ 

.0 0. 629.500 • 000 

630.40 2560.00 630.90 

ALLDC IBW CHNIM I TRACE 

.ooo 

HL 
VOL 

WTN 

CORAR 

.00 

o. 
.ooo 

.00 

Page 23 

.000 .000 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

.00 626.40 

0 . 623.70 

619.80 332.59 
432.24 764.83 

.000 

PAGE 21 



NEW534.0UT 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 631.30 ELREA= 631.30 

BRIDGE SECTION AK RYAN ROAD DOWNSTREAM FACE 

33109.00 9.70 629.50 .00 .00 629.76 

1600. o. 1600. o. 0 . 

.02 

• 000136 

0 

SPECIAL BRIDGE 

SB XK 

.oo 

. 00 
280 . 

XKOR 

1. 81 

•SECNO 33143.000 

PRESSURE FLOW 

EGPRS EGL WC 

630.20 629.84 

4.10 

280. 

COFQ 

3.03 

H3 

.oo 

. 00 

280 . 

ROLEN 

.00 

QWEIR 

0 . 

. 050 

2 

BWC 
30.00 

QPR 

1600. 

391. 

. 016 

0 

BWP 
.00 

.26 

0. 

.150 

0 

.09 
5. 

.ooo 

BAREA 
320.00 

.00 

BAREA TRAPEZOID 
AREA 

320. 286. 

.00 
2 . 

619.80 

50.00 

ss 
.00 

ELLC 

629.53 

620.20 

627.10 

400.00 

450.00 

ELCHO 

620.00 

ELTRD 

632.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 620.20 ELREA= 632.70 

BRIDGE SECTION AK RYAN ROAD UPSTREAM FACE 

33143.00 10.28 630.08 .oo .00 630.20 

1600. 293. 1307. 

. 03 .82 3 .12 

. 000074 124. 124. 

0 
1 

07-12-96 12:42:08 

SECNO 

Q 
TIME 
SLOPE 

DEPTH 

QLOB 

VLOB 
XLOBL 

1490 NH CARD USED 

*SECNO 33675.000 

CWSEL 

QCH 
VCH 

XLCH 

VALLEY SECTION AJ 

0. 

.00 

124. 

CRIWS 

QROB 

VROB 
XLOBR 

357. 

.040 

2 

WSELK 

AlOB 

XNL 

!TRIAL 

419 . 

.016 

EG 

ACH 

XNCH 
IDC 

0 

.13 

0. 

.000 

0 

HV 

AROB 
XNR 

!CONT 

.44 
6. 

.000 

.00 

HL 
VOL 

WTN 

CORAR 

Page 24 

.00 

2. 

619.80 

139 .43 

620.20 

627.10 
310. 57 

450.00 

CLOSS BANK ELEV 

TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

ELCHO 

619.80 

PAGE 22 
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33675.00 8.84 63 0 .14 .00 .00 630.30 .16 .10 

1600. 47. 793. 760. 54 . 182. 486. 16. 

. 08 .86 4.35 1. 56 .060 . 038 .043 . 000 

.001036 532. 532. 532. 0 0 0 .00 

0 

CCHV"' .300 CEHV= .500 

1490 NH CARD USED 
*SECNO 33835.000 

VALLEY SECTION A 

33835.00 9.81 630.41 .00 .DO 630.44 .03 .10 

1300. 914. 385. 1. 974. 182. 3. 20. 

.12 .94 2.12 . 31 .050 .038 .050 . 000 

.000270 250. 160. 140. 2 0 0 .00 

0 

1490 NH CARD USED 

*SECNO 34170.000 

PROPOSED PEDESTRIAN BRIDGE N0.2 DOWNSTREAM FACE 

34170.00 

1300. 

.16 

.000326 

0 

SPECIAL BRIDGE 

SB XK 

.00 

9.16 

123. 

.90 

275. 

XKOR, 

1. so 

*SECNO 34180.000 

630.46 

846. 

3.15 

335. 

COFQ 
3.03 

.00 

331. 

1.06 

400. 

RDLEN 

.00 

.00 630.57 

137. 

.045 

2 

BWC 

10.00 

268. 

.030 

0 

BWP 
.DO 

.11 

312. 

.045 

0 

.09 

27. 

.000 

BAREA 
193.20 

.DO 

6870 D.S. ENERGY OF 630.57 HIGHER THAN COMPUTED ENERGY OF 630.57 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR 

631. 52 630.57 .OD 893. 408. 

PROPOSED PEDESTRIAN BRIDGE N0.2 UPSTREAM FACE 

1 

07-12-96 

SECNO 

Q 

12:42-:08 

DEPTH 

QLOB 

CWSEL 

QCH 

CRIWS 

QROB 

WSELK 
ALOB 

EG 
ACH 

BAREA 

193. 

HV 

AROB 

TRAPEZOID 
AREA 

132. 

HL 
VOL 

Page 25 

.00 

5. 

621. 3 0 

390.92 

.04 

7. 

620.60 

439.73 

.04 

10. 

621.30 

278.49 

ss 
2.00 

ELLC 

627.30 

627.90 

625.20 

351.44 

742.36 

625.10 

629 .40 

267.18 

706.91 

628.00 
627.30 

137. 25 

415.73 

ELCHU 
621.30 

ELTRD 

628.00 

CLOSS BANK ELEV 
TWA LEFT/RIGHT 

ELCHO 
621.30 

- PAGE 23 
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TIME VLOB VCH VROB XNL XNCH XNR WTN EI.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

34180.00 9.16 630.46 .00 . 00 630.57 .11 .00 .00 628.00 
1300. 123. 846. 331. 137. 268. 312. 27. 10 . 627.30 

. 16 .90 3.15 1.06 .045 .030 .045 .000 621.30 137. 25 

.000326 10. 10. 10. 2 0 7 .00 278.49 415.73 

0 

1490 NH CARD USED 
•SECNO 35279.000 

PROPOSED PEDESTRIAN BRIDGE NO.l DOWNSTREAM FACE 
35279.00 "'8. 02 630.82 .00 .00 630.84 .02 .24 .03 624.90 

1300, 1110. 174. 16. 1169. 107. 24. 49. 18 . 625.70 

. 43 .95 1. 63 .64 .043 .028 .045 .000 622.80 257.74 

.000183 877. 1117. 1152. 1 0 0 .oo 455.57 713, 31 

0 

SPECIAL BRIDGE 

5070,VARIABLE ELCHU OR ELCHO ON CARD SB NOT SPECIFIED 

SB XK XKOR COFQ RDLEN BWC BWP BAREA ss ELCHU ELCHO 

.00 1.50 3.03 .oo 6. 00 .00 160.00 2.00 622.80 622.80 

*SECNO 35285.000 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

632.36 630.84 .00 292. 1008. 160. 130. 629.50 630.25 

PROPOSED PEDESTRIAN BRIDGE NO.l UPSTREAM FACE 

35285.00 8.93 631.73 .00 .00 631. 74 .01 .91 .00 624.90 

1300. 1141. 140. 18. 1575. 121. 39. 49. 18. 625.70 

.43 . 72 1.15 .47 .043 .028 . 045 .000 622.80 239.14 

. 000078 6. 6. 6 . 0 0 2 .00 479.65 718.78 

0 

1490 NH CARD USED 

*SECNO-35725.000 

VALLEY SECTION C 

35725.00 8.32 631. 72 .00 .00 631. 96 .24 .10 .12 628.70 

1300. 70. 752. 478. 36. 152. 260. 62. 22. 630.20 

.47 l. 95 4,95 l. 84 .050 .042 .050 .000 623. 40 345.90 
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540. 440. .002334 

0 

1 

07-12-96 12:42:08 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

1490 NH CARD USED 
*SECNO 36100.000 

BRIDGE SECTION DELHIA 

36100.00 8.98 632.28 

1300. 111. 1189 . 

.52 . 74 2.23 
.000480 375. 375. 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ 

.oo 1.64 3. 03 

*SECNO 36190.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 

NEW534.0UT 

340. 2 0 0 .oo 

CRIWS WSELK EG HV HL 
QROB ALOB ACH AROB VOL 
VROB XNL XNCH XNR WTN 
XLOBR !TRIAL IDC ICONT CORAR 

PARK BRIDGE DOWNSTREAM FACE 
.00 

o. 
.oo 

375. 

RDLEN 
.00 

QWEIR 

.00 632.36 

149. 

,050 

2 

BWC 

19.00 

QPR 

532. 
,048 

0 

BWP 

.00 

.07 

0. 
.oso 

0 

.34 
67. 

.000 

BARBA 

134.71 

.00 

BARBA TRAPEZOID 
AREA 

245.58 

OLOSS 

TWA 

ELMIN 
TOPWID 

.05 
24. 

623.30 
221.23 

ss 
.oo 

ELLC 

591.49 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

631.13 

633.20 

50.88 

272.11 

ELCHU 
623.31 

ELTRD 

634.66 632.37 .oo 539. 761. 135. 135. 630.40 632.30 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 631.13 ELREA::: 

BRIDGE SECTION DELHIA PARK BRIDGE UPSTREAM FACE 
36190.00 9.75 633.05 .00 .00 633.10 

1300. 202. 1098 . 0. 269.--- 599. 

. 53 .75 1. 83 .00 .050 .048 

. 000288 90 . 90. 90. 2 0 

0 
-sECNO 36250.000 

.05 

0. 

.000 

4 

.74 

68 . 

.000 

. 00 

633.20 

.00 

24. 

623.30 

266.29 

Page 27 

631.13 

633.20· 

8.24 

274.53 

ELCHO 

623.31 

PAGE 24 



NEV\J534.0UT 

VALLEY SECTION OF EXISTING CROSS-SECTION 
36250.00 8.09 633.09 .00 .00 633.12 . 03 .02 .01 634.00 

1300. 0. 1300. 0. 0. 965. o. 70. 25. 636.00 
.55 .00 1.35 .00 .050 .042 .000 .000 625.00 26.92 

,000276 60. 60. 60. l 0 0 .00 279.32 306.24 
0 

1490 NH CARD USED 

*SECNO 36300.000 

l 

07-12-96 12:42:08 PAGE 25 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELFN 

Q QLOB QCH QROB ALOB ·ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC !CONT CORAR TOPWID ENDST 

3265 orvrogn FLOW 

TWO CONTROL STRUCTURES 

36300.00 4.79 632.99 .00 .00 633.28 .29 . 03 .13 686.00 
1300. 0. 1300. 0. 0. 302. 0. 70. 25. 634,00 

.55 .00 4.31 .oo .050 .030 .000 .000 628. 20 56. 03 
.003219 50. so. so. 2 0 0 .00 -151.93 234.00 

0 
1490 NH CARD USED 
*SECNO 36330.000 

STORAGE FACILITY SECTION 

36330.00 11.66 633.36 .oo .00 633.37 .01 .oo .08 633.00 
1300. 0. 1300. 0. 0. 1878. 0. 71. 25. 634.00 

.56 .OS .69 .oo .045 .045 .000 . 000 621.70 21. 83 
.000027 30. 30. 30. 2 0 0 .oo 230.43 252.26 

0 

1490 NH CARD USED 
•sF.rNn 1hg2s_ooo 

STORAGE FACILITY SECTION 

36925.00 10.69 63 3. 3 9 .00 .00 633.40 .01 .OJ .00 634.00 
1300. 0. 1300. 0. 0. 1659. 0. 105. 29. 635.00 
- .85 .00 . 78 .oo . 045 .045 .000 .000 622:-70 27.58 

.000038 1125. 825. 625. 2 0 0 .00 218.96 246. 54 

0 
1490 NH CARD USED 

•sECNO 37253.000 
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STORAGE FACILITY SECTION 
37253.00 9.70 

1300. 0. 

. 95 .00 
. 000056 328. 

0 

1490 NH CARD USED 
*SECNO 37819.000 

633.40 
1300, 

.90 

328. 

.oo . 00 

0 . 0. 

.oo • 045 

200. 0 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLRA= 

633.41 . 01 

1448. 0. 

.045 .000 

0 0 

638 .10 ELREA= 

BRIDGE SECTION E 18 MILE ROAD BRIDGE DOWNSTREAM FACE SECTION 

1 

07-12-96 12:42:08 

SKEWED FOR PERPENDICULARITY 
37819.00 8.74 633. 44 .00 .00 633.46 .02 

1300. 0. 1300. 0. 0. 1216. 0. 

1.09 .00 1. 07 .00 .045 . 039 ,000 

. 000129 417. 517. 145. 2 0 0 

0 

1490 NH CARD USED 

SPECIAL BRIDGE 

.02 

116. 

.000 

.00 

.04 

132. 

.000 

.00 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 

.00 1. 69 3. 03 .00 24.00 .00 216,00 

~SECNO 37851.000 

6070,LOW FLOW BY NORMAL BRIDGE 

.00 

31. 
623.70 

207.38 

637.90 

.00 

34. 

624.70 

308.65 

ss 
.OD 

635.00 

636.00 

33 .35 

240.74 

638.10 

637.90 

971.69 

1280.34 

ELCHU 
627.20 

EGPRS= 634. 391 EGLWC= 635.941 ELLC= 633. 700 POlSE= 633.440 ELTRD= 637.900 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE,NRD= 32 MIN ELTRD= 637.90 MAX ELLC= 633.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637.50 ELREA= 

BRIDGE SECTION E 18 MILE ROAD BRIDGE UPSTREAM. FACE SECTION 

SKEWED FOR PERPENDICULARITY 

637 .. 00 

Page 29 
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ELCHO 
627.20 
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37851.00 8.48 633.18 629.18 .DO 633.81 .63 .05 .31 637.50 
1300. o. 1300. 0. 0. 204. 0. 134. 35. 637.00 

1. 09 .OD 6.39 .OD .045 .040 . 045 .ooo 624.70 832.01 
.003794 129. 129. 129. 5 18 0 -879.74 803.98 1635.99 

0 

*SECNO 37871.000 

3301 HV CHANGED MORE THAN HVINS 

VALLEY SECTION UPSTREAM OF 18 MILE ROAD 
37871.00 9.29 633. 99 .OD .OD 634.00 . 01 .01 .19 637.50 

1300. 0. 1300. 0. 0. 1390. 0 . 135. 36. 637.90 
1.10 .OD . 94 .OD .045 .040 .045 .000 624.70 963.20 

.000091 20. 20. 20. 2 0 0 .OD 321. 73 1284.93 

0 

1490 NH CARD USED 

*SECNO 38084.000 

VALLEY SECTION 
38084.00 11.31 634.01 .OD .OD 634.01 .OD .OD .OD 636.00 

1300. 0. 1300. 0. 0. 4157. 0. 146. 37. 636.00 
1.26 .OD . 31 .OD . 045 .035 . 045 .000 622.70 23.95 

.000003 185. 185. 185. 2 0 0 .oo 436.07 460.02 

0 

1 

07-12-96 12:42:08 PAGE 27 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALDB ACH ARDS VOL TWA LEFT/RIGHT 
TIME VLOB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWID ENDST 

1490 NH CARD USED 

*SECNO 38384.000 

VALLEY SECTION 

38384.00 11. 30 634.00 .OD .OD 634. 02 .Ol .oo .01 632.60 

1300. 2. 1297. 1. l4. 1418. 7. 166. 40. 632.60 

1.36 .13 .92 .13 .050 .035 .050 .000 622.70 198.88 

.000030 165. 300. 430. 1 0 0 .OD 211.06 409.94 

0 

1490 NH CARD USED 

•SECNO 38614.000 

VALLEY SECTION 

38614.00 11.32 634.02 .OD .OD 634.02 .OD .OD .OD 632.60 
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J.300, 1. 1298. 1. 14. 2913. 16. 177. 41. 632.60 

1.50 .06 .45 .06 .050 .035 .050 .000 622.70 89.80 

. 000006 175. 230. 335. 1 0 0 .00 353.4.1 443.21 

0 

1490 NH CARD USED 
*SECNO 38829.000 

VALLEY SECTION 
38829.00 11.32 634.02 .00 .00 634.03 .01 .oo .00 632.60 

1300. 1. 1299. 1. 7. 2124. B. 190. 43. 632.60 
1. 60 .OB .61 .08 .050 .035 .050 .000 622.70 70.81 

.000011 200. 215. 260. 0 0 0 .oo 261.05 331.86 
0 

*SECNO 3B979.000 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

VALLEY SECTION 
38979.00 4. 03 633.53 633.53 .00 634.66 l.13 .01 .56 635.10 

1300, 0. 1300. 0. o. 152. o. 194. 43. 634. 70 

1.60 .00 8.54 .00 . 035- . 035 .035 .000 629.50 125.95 
.013901 195. 150. 270. 3 19 0 .00 67.75 193.71 

0 

+SECNO 39165.000 

3280 c~oss SECTION 39165.00 EXTENDED .74 FEBT 

1 

07-12-96 12:42:08 PAGE 28 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLqPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

3301 IN CHANGED MORE THAN ININS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 636.00 ELREA= 636.90 

VALLEY SECTION 

J~!ljS QQ 5.34 635.34 ;00 .00 63 5. 56 .22 .63 .27 635.30 
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1300. 

1.62 

. 001485 

0 

0 . 
. 00 

186. 

•SECNO 39360.000 
VAT.T,F.V .SECTTON 

1300. 
3.79 

186. 

39360.00 5.55 635.65 
1300. 0. 

1. 63 • 00 

. 002175 220. 

0 

*SECNO 39685.000 

VALLEY SECTION 

1300 . 

4. 28 

195 . 

39685.00 C 00 636.30 ;I• .!.V 

1300. 0. 1300, 

1. 65 . 00 4.14 

.001706 390, 325. 

0 

*SECNO 40355.000 

0. 

. 00 

186 . 

·. 00 

0. 

. 00 

168. 

.uu 
0. 

.oo 
280. 

3280 CROSS SECTION 40355.00 EXTENDED 

0. 

.oJ·s 
3 

.00 

0. 

.035 

3 

nn .vv 

0. 

. 035 

2 

343 . 

. 035 

0 

635. 94 

304. 

. 035 

0 

636.57 

314. 

. 035 

0 

. 63 FEET 

0. 

. 035 

0 

.28 
0. 

.035 

0 

.. ' 
0. 

.035 

0 

NEW534.0UT 

195 . 
. 000 

.00 

.35 

196. 
.000 

.00 

'" .o• 
199. 
.000 

.oo 

... 
630.00 

96.62 

. 03 

44. 

630.10 

94.80 

.v. 

45 . 

631. 20 

85.50 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 636.80 ELREA= 638.30 

VALLEY SECTION 

40355.00 5. 33 63 7. 43 .00 .oo 637.67 .24 1. 09 .01 

1300. 0. 1300. 0. 0. 334, 0. 204. 46. 

1. 70 . 00 3. 89 .oo .035 . 035 . 035 .000 632.10 

.001552 670. 670. 6'70. 2 0 0 .00 92. '74 

0 

l 

0'7-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA 
TIME VLOB VCH VROB XNL XNCH XNR WTN El.MIN 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID 

*SECNO 40475.000 

3280 CROSS SECTION -40475. 00 EXTENDED .22 FEET 

~dQc; nvF.QP.h.l'lll( h.RF.A A.C::S?lMF.n NnN-F.FFF.r'T'TVF., F.T,T,P.A:: hl7_t;O F.T.Rl-:A::: 6"4Q.30 

Page 32 

636.90 

100.00 

196.62 

635,80 

637.60 

138.05 

232.85 

639.80 
637.20 

109.45 

194. 95 

636.80 

638.30 
100.00 

192.'74 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 
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VALLEY SECTION 
40475.00 5 .41 637.61 .00 .OD 637.92 .31 .21 .04 637.50 

1300. 0. 1300. 0 . 0. 290. 0. 204, 46 . 638.30 
1. 71 . DO 4.48 .OD . 035 .035 .035 .ODO 632.20 100.00 

. 002142 100. 118 . 140. 1 0 0 .OD 83.39 183. 3 9 
0 

•SECNO 40835.000 

3280 CROSS SECTION 40835.00 EXTENDED 1.01 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 639.30 ELREA= 640.60 

VALLEY SECTION 
40835.00 5.71 638.31 .OD .DO 638.57 .26 .63 .02 639.30 

1300. 0. 1300. 0. 0. 320. 0. 207. 47. 638.70 
1. 73 .OD 4.06 .OD .035 . 035 . 035 .000 632.60 103. 75 

. 001460 355. 360" . 370. 2 0 0 .OD 79.68 183.43 
0 

•SECNO 41048.000 

3280 CROSS SECTION 41048.00 EXTENDED . 93 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 638. 80 ELREA= 642 .30 

VALLEY SECTION 
41048.00 5.73 638.63 .00 

1300. 0. 1300. 0. 

1. 74 

.001552 

0 

.OD 
213. 

•SECNO 41173.000 

4.04 

213. 

. 00 

213 . 

3280 CROSS SECTION 41173.00 EXTENDED 

VALLEY SECTION 
1 

07-12-96 

SECNO 

Q 
TIME 
SLOPE 

12:42:08 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

.OD 638.89 

0. 322. 

.035 . 035 

2 0 

. 72 FEET 

WSELK 
ALOB
XNL 

!TRIAL 

EG 
ACH 

XNCH 
IDC 

.25 

0. 

. 035 

HV 

AROB 
XNR 

ICONT 

0 

.32 

208. 

.ODO 

.OD 

HL 
VOL 
WTN 
CORAR 

Page 33 

.DO 638.80 

47. 639.50 

632.90 100.89 

84.74 185.63 

OLOSS BANK ELEV 
TWA· LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 
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41173.00 6.02 638.92 .00 .00 639.06 .13 .13 .04 
1300. 0. 1147. 153. 0. 372. 109. 210. 48. 

1. 76 .oo 3.08 1. 41. . 035 . 035 . 035 .000 632.90 
.000781 105, 125. 140. 2 0 0 .00 172.96 

0 

•SECNO 41323.000 

3280 CROSS SECTION 41323.00 EXTENDED .41 FEET 

VALLEY SECTION 
41323.00 5. 91 639.01 .00 .oo 639.32 .32 .17 .09 

1300. 0. 1300. 0. o. 288. 0. 211. 48. 
1. 77 .oo 4.51 .00 . 035 .035 . 035 ,000 633.10 

.001880 140. 150. 160. 2 0 0 .00 73 .65 
0 

CCHV= . 300 CEHV= .500 

*SECNO 41484.000 

3301 HV CHANGED MORE THAN HVINS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 640. 00 ELREA: 640.00 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE DOWNSTREAM FACE 
41484.00 6.41 638.91 .oo 

1300. 0. 1300. o. 
1. 77 .00 10,56 .00 

.011268 161. 161. 161. 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN 
.00 1. 70 2. 80 .00 

~sECNO 41529.000 
3280 CROSS SECTION 41529.00 EXTENDED 

3301 HV CHANGED MORE THAN HVINS 

1 

07-12-96 12-:42:08 

.00 640.64 

0. 123. 

. 045 .042 

2 0 

BWC 
23,00 

.14 FEET 

SECNO DEPTH CWSEL CRIWS WSELK EG 

1. 73 

o. 
.050 

0 

BWP 
.oo 

HY 

.61 . 71 

212. 48. 

,000 632.50 

.00 24.00 

BAREA ss 
119.60 .oo 

HL CLOSS 

Page 34 

640.00 

637.60 

105,04 

278.00 

638.60 

639.60 

100,00 

173.65 

636.20 

636.20 

288.00 

312.00 

ELCHO ELCHO 
633.70 633. 70 
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BANK ELEV 
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Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN EI.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICONT CORAR TOPWIO ENDST 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 

642.03 641.25 .00 161. 1140. 120. 

BRIDGE SECTION OEQUINDRE ROAD BRIDGE UPSTREAM FACE 
41529.00 8.63 641.13 .00 .oo 641.31 

1300. 42. 752. 506. 31. 176. 
1. 77 1.33 4.26 1. 25 .070 . 050 

. 001613 45. 45. 45. 2 0 
0 

1490 NH CARD USED 
*SECNO 41696.000 

3280 CROSS SECTION 41696.00 EXTENDED .35 FEET 

VALLEY SECTION 
41696.00 8.65 641.35 .00 .00 641. 45 

],.300. 0. 1298. 2. 0. 
1. 79 .oo 2 ,47 .38 .050 

.000420 225. 167. 110. 2 
0 

1 

07-12-96 12:42:08 

·••*••···············••*•······················*** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION 50,51,52,53,54,55,56 
IBM-PC-XT VERSION AUGUST 1985 ··-

.................................................. 

525. 

.035 

0 

.17 
405. 
.070 

4 

.09 

6. 
.050 

0 

Tl CITY OF STERLING HEIGHTS - GIBSON AND PLUM BROOK DRAIN 

AREA 
120. 638.90 641.00 

.67 .00 636.20 
212. 48. 636.20 
.000 632.50 264.28 

.00 285.72 550.00 

.12 .02 642.00 

214. 49. 640.70 

.000 632.70 8.90 
.00 119.10 128.00 

THIS RUN EXEClITED 07-12-96 
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T2 FLOOD STAGE 3; 100 YEAR 
T3 EXISTING IMPROVEMENTS BETWEEN 18 MILE RD & DEQUINDRE RD 

Jl !CHECK INQ NINV IDIR STRT METRIC 

0. 4. o. 0. 4.000000 .00 

JR RATING CURVE DATA 

J2 

1223.00 

NPROF 
629.00 1750.00 

I PLOT PRFVS XSECV 

629.70 

XSECH 
2460.00 

FN 

3,000 .000 -1.000 

l 

07-12-96 12:42:0B 

SECNO DEPTH CWSEL CRIWS 
Q QLOB QCH QROB 

TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

*PROF 3 

*SECNO 33025.000 

,000 .ooo 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL IDC 

VALLEY SECTION AJ DOWNSTREAM OF RYAN ROAD 
33025.00 9.98 

1830. 210. 

.00 1.69 

.001615 0, 

0 

1490 NH CARD USED 

•SECNO 33109,000 

629.78 

956. 

4.51 

0. 

,00 629.80 629.95 

664. 124. 212. 

• 77 .050 ,050 

0. 0 0 

.000 

HV 

AROB 
XNR 
ICONT 

,17 

865. 

.150 

0 

NEW534.0UT 

HVINS 

. 0 

630.40 

ALLDC 

.ooo 

HL 
VOL 

WTN 
CORAR 

,00 

o. 
.000 

.00 

Q WSEL FQ 

0 . 629.800 .000 

2560,00 630.90 

IBW CHNIM I TRACE 

. 000 .ooo . 000 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 

TOPWID ENDST 

.00 626.40 

o. 623.70 

619.80 326.55 

443.96 770.SO 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 631.30 ELREA= 631.30 

·BRIDGE SECTION AK RYAN ROAD DOWNSTREAM FACE 

33109.00 9.94 629.74 .00 .00 630.06 

1830. 0. 1830. 0, o. 402. 

,02 .00 4.55 ,00 .050 . 016 

.000163 280. 280. 280. 2 0 

0 

.32 

0. 

.150 

0 

.ll 

·S. 

.000 

.00 
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.00 

2. 

619.80 

50.00 

620.20 

627.10 

400.00 

450.00 
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SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA ss ELCHU 
.00 1. 81 3. 03 .00 30.00 .00 320.00 .00 620.00 

*SECNO 33143.000 

PRESSURE FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

630.66 630.11 . 00 0. 1830 . 320. 286. 629.53 632.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 620.20 ELREA= 632. 70 

BRIDGE SECTION AK RYAN ROAD UPSTREAM FACE 
33143.00 10. 71 630.51 .00 .oo 630.66 .14 .60 .00 620.20 

1830. 347 . 1483. 0. 397. 441. o. 7, 2. 627.10 
.03 . 87 3.36 .00 .041 .016 .ooo . 000 619.80 305.60 

. 000082 124. 124 . 124. 2 0 0 .00 144.40 450.00 
0 

1 

07-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

1490 NH CARD USED 

*SECNO 33675.000 
VALLEY SECTION AJ 

33675.00 9.34 630.64 

1830 . 

. 09 
.000746 

- 0 

CCHV= 

68 . 

. 83 

532. 

• 300 CEHV= 

1490 NH CARD USED 
*SECNO 33835.000 

749, 

3. 83 

532 . 

.500 

VALLEY SECTION A 

VROB XNL 

XLOBR I TRIAL 

.00 .00 

1013. 82. 

1. 56 . 060 

532. 2 

XNCH XNR WTN ELMIN SSTA 
IDC I CONT CORAR TOPWID ENDST 

630.75 .11 .10 ,00 627.90 
195. 649. 18. 5. 625.20 
. 038 .043 .000 621.30 340.44 

0 0 .00 415.04 755.48 

Page 37 

ELCHD 
619.80 

PAGE 34 



NEW534.0UT 

33835.00 10,23 630.83 .00 .00 630.86 .03 .08 .03 625.10 
1500. 1102. 396. 3. 1148. 193. 7. 23, 7. 629.40 

.13 .96 2.05 ,36 .050 .038 .050 . 000 620.60 259.03 
.000238 250. 160. 140. 2 0 0 .00 450.79 709.82 

0 

1490 NH CARD USED 
*SECNO 34170.000 

PROPOSED PEDESTRIAN BRIDGE N0.2 DOWNSTREAM FACE 
34170.00 9.58 630.88 .00 .00 630,98 .10 .09 .04 628.00 

1500. 172. 904. 425. 179. 284. 376. 31. 10. 627.30 
.17 . 96 3.19 1.13 ,045 . 030 .045 .000 621.30 123.10 

. 000309 275. 335. 400. 2 0 0 ,00 301.37 424.47 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
.00 1.50 3. 03 .00 10.00 .00 193.20 2.00 621.30 621.30 

*SECNO 34180.000 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 

AREA 
632.28 630.98 .00 1081. 419. 193. 132. 627.30 628.00 

PROPOSED PEDESTRIAN BRIDGE N0.2 UPSTREAM FACE 
34180.00 9.59 630.89 .00 .00 630.99 .10 .01 .00 628.00 

1500. 172. 902. 426 . 180. 284. 377. 31. 10 . 627.30 

.17 . 96 3.18 1.13 . 045 .030 .045 .000 621.30 122.82 
. 000307 10. 10. 10. 2 0 7 .00 301.83 424.64 

0 

1 

07-12-96 12:42:08 PAGE 35 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR ~WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR · ITRIAL IDC !CONT CORAR TOPWID ENDST 

1490 NH CARD USED 

Page 38 
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*SECNO 35279.000 

PROPOSED PEDESTRIAN BRIDGE NO.l DOWNSTREAM FACE 
35279.00 8.42 631.22 .00 .oo 631.24 

1500. 1299. 182. 19. 1340. 113. 
.44 .97 1. 61 .64 .043 .028 

. 000165 877 . 1117. 1152. 0 0 
0 

SPECIAL BRIDGE 

5070,VARIABLE ELCHU OR ELCHO ON CARD SB NOT SPECIFIED 
SB XK XKOR COFQ ROLEN BWC 

.00 1.50 3. 03 .00 6.00 

*SECNO 35285.000 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR 

633.26 631.24 .oo 463. 1039. 

PROPOSED PEDESTRIAN BRIDGE N0.1 UPSTREAM FACE 
35285. 00 9.39 

1500. 1328. 
.44 .75 

.000072 6. 

0 

1490 NH CARD USED 

*SECNO 35725.000 

632.19 

148. 

1.15 

6. 

VALLEY SECTION C 

35725.00 8.80 632.20 
1500 . 

. 48 
.001739 

0 

96. 

1. 89 
540. 

1490 NH CARD USED 

*SECNO 36100.000 

l 

740. 

4. 48 

440. 

07-12-96 12:42:08 

SECNO DEPTH CWSEL 

Q QLOB QCH 

.00 

23. 

. 48 
6. 

. 00 

664. 
1. 87 

340 . 

CRIWS 

QROB 

.00 

1780. 

. 043 
0 

.00 

51. 

.050 

2 

WSELK 

ALOE 

63 2. 20 

128. 

.028 

0 

632.38 

165 . 

. 043 

0 

EG 
ACH 

.02 .22 

30. 57. 
.045 .000 

0 .oo 

BWP BARBA 
.00 160.00 

BAREA TRAPEZOID 

160. 

HV 

.01 

49. 
.045 

2 

.18 

355 . 

. 050 
0 

AROB 

AREA 
130. 

.97 

57. 

.000 
.00 

.09 
71. 

.000 

.00 

HL 
VOL 

Page 39 

.03 624.90 
18. 625.70 

622.80 249.78 

465.87 715.65 

ss. ELCHU 
2. 00 622.80 

ELLC ELTRD 

629.50 630.25 

.00 624.90 

18 . 625.70 
622.80 229.99 
491.48 721. 4 7 

.09 628.70 

23. 630.20 
623.40 337.08 

268.53 605.61 

OLOSS BANK ELEV 

TWA LEFT /RIGHT 

ELCHO 

622.80 

PAGE 36 
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TIME 
SLOPE 

VLOB 

XLOBL 

3265 DIVIDED FLOW 

VeH 
XLCH 

VROB 

XLOBR 
XNL 

!TRIAL 
XNeH 
roe 

XNR 
!CONT 

WTN 

eORAR 

BRIOGE SECTION DELHIA PARK BRIDGE DOWNSTREAM FACE 
36100.00 9.35 632,65 .00 

1500. 178. 1321. 1. 

.53 . 88 2 .34 .18 

. 000499 375 . 375. 375. 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN 
.00 1.64 3. 03 .00 

*SECNO 36190.000 

3280 CROSS SECTION 36190.00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR 

635.81 632.74 .00 800. 

.00 632.73 

203. 564. 

.050 .048 

2 0 

ewe 
19.00 

.09 FEET 

QPR 

702. 

.08 .32 

8. 77. 

.050 .000 

BWP 
.00 

BAREA 

135. 

0 .oo 

BAREA 
134.11 

TRAPEZOID 
AREA 

135. 

BRIDGE SECTION DELHIA PARK BRIDGE UPSTREAM FACE 
36190,00 9.99 633.29 .oo .00 633.34 

1500. 263. 1214. 23. 314. 621. 

.54 
.000316 

0 

.84 

90. 

*SECNO 36250.000 

1. 96 

90. 

. 41 

90. 

.050 

2 

VALLEY SECTION OF EXISTING CROSS-SECTION 

.048 

0 

36250.00 8.33 633.33 .oo .00 633.37 

1500. 0. 1500. 0 . 0. 1034. 

.ss .oo -1. 45 . 00 . 050 . 042 

.000310 60. 60. 60. 1 0 

0 

1490 NH CARD USED 

*SECNO 36300.000 

.OS .62 
57. 79. 

. 050 .000 

4 .00 

.03 .02 

0. 80. 

-.050 .000 

0 .00 

Page40 

EI.MIN 

TOPWID 

.03 

25 . 

623.30 

301.17 

ss 
.00 

ELLC 

630.40 

.00 

26 . 

623.30 

365.86 

.01 

26. 

625.00 

286.12 

SSTA 

ENDST 

631. 13 

633.20 

30.50 

353.02 

ELCHU 

623.31 

ELTRD 

632.30 

631.13 

633.20" 

.oo 
365.86 

634.00 

636.00 

· 23. 77 

309.89 

ELCHO 
623.31 



NEW534.0UT 

1 

07-12-96 12:42:08 PAGE 37 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR · ,ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

TWO CONTROL STRUCTURES 
36300.00 5.03 633.23 .OD .OD 633.54 .31 . 04 .14 686.00 

1500. o. 1500. 0. 0. 338. 0. 81. 26. 634.00 

.56 .DO 4 .43 .OD .oso .030 .050 . 000 628.20 54.59 

. 003150 so. so. so. 2 0 0 .OD 154.81 234.00 

0 

1490 NH CARD USED 

*SECNO 36330.000 

STORAGE FACILITY SECTION 

36330.00 11. 92 633.62 .OD .OD 633.63 .01 . 00 .09 633. 00 

1500. 0. 1500. 0. 1. 1937. 0. 82. 27. 634.00 

.57 .09 .77 .OD .045 . 045 .050 .000 621.70 20.27 

.000032 30. 30. 30. 2 0 0 .oo 233.51 253.78 

0 

1490 NH CARD USED 
*SECNO 36925,000 

STORAGE FACILITY SECTION 

36925.00 10.95 633.65 . 00 .OD 633.66 .01 . 03 .oo 634.00 

1500. 0. 1500. 0. 0. 1718. 0. 117. 31. 635.00 

.83 .OD .87 .OD . 045 . 045 .050 .000 622.70 26.03 

.000046 1125. 825. 625. 2 0 0 . 00 222.06 248.10 

0 

1490 NH CARD USED 

•SECNO 37253.000 

STORAGE FACILITY SECTION 

37253 .00 9 .97 633.67 .OD .oo 633.68 .02 . 02 .OD 635.00 

1500. 0. 1500. o. 0. 1504. 0. 129. 33. 636.00 

.92 .OD L-00 .OD .·045 . 045 .050 .000 623.70 ·31.80 

.000067 328. 328. 200. 0 0 0 .OD 210.51 242.30 

0 

1490 NH CARD USED 

*SECNO 37819.000 

Page 41 
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3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 638.10 ELREA= 

BRIDGE SECTION E 18 MILE ROAD BRIDGE DOWNSTREAM FACE SECTION 
1 

07-12-96 12:42:08 

SKEWED FOR PERPENDICULARITY 
37819.00 9.01 633.71 .oo .00 633.74 .02 

1500. 0. 1500. 0 . 

1.05 .00 1.15 . 00 

0. ®· 0. 

. 045 .040 .. 050 

. 000144 417. SJ.7. 145 . 2 0 0 

0 

1490 NH CARD USED 

SPECIAL BRIDGE 

.OS 

145. 

.000 

.00 

SB XK XKOR COFQ RDLEN BWC BWP BAREA 

637.90 

.00 

36 . 

624.70 

315.16 

ss 

638.10 

637.90 

967.47 

1282.62 

ELCHO ELCHO 
.oo 1. 69 3.03 .oo 24.00 .oo 216.00 .00 ~~ 

*SECNO 37851.000 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= 634.980 EGLWC= 636 .216 ELLC= 633.700 PCWSE= .633.715 ELTRD= 637.900 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE,NRD= 32 MIN ELTRD= 637.90 MAX ELLC= 633.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637.50 ELREA= 

BRIDGE SECTION E 18 MILE ROAD 

SKEWED FOR PE[~~/CULARITY 
37851.00 8.68 633.38 629.63 

1500. 0. 1500. 0. 

1.05 .00 7.20 .00 

BRIDGE UPSTREAM FACE SECTION 

e,34.9'1 
.oo 634.18 .81 

0. 208. 0. 

.045 .040 . 045 

.OS 

148. 

.000 

. 004767 129. 129 .· 129 . s 23 . 0 -1037.24 

0 
*SECNO 37871.000 

3301 HV CHANGED MORE THAN HVINS 

637.00 

.39 

37 . 

624.70 

862.37 
~ 

Page 42 

637.50 

637.00 

812.54 

1674.91 
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VALLEY SECTION UPSTREAM OF 18 MILE ROAD 
37871.00 9.71 634.41 .00 .00 634.43 .01 .01 .24 637.50 

1500. o. 1500. 0. 0. 1527. 0. 1.48. 38. 637.90 
1. 06 . 00 .98 .00 . 045 .041 .045 .000 624.70 956.75 

.000095 20. 20. 20. 2 0 0 .00 331.68 1288.43 
0 

1490 NH CARD USED 
*SECNO 38084.000 

VALLEY SECTION 
38084.00 11. 73 634.43 .oo .00 634.43 .oo .00 .oo 636.00 

1500. o. 1500. 0. 0. 4341. 0. 160. 39. 636.00 
1. 21 .00 .35 .00 • 045 . 035 . 045 . 000 622.70 21.43 

.000003 185. 185. 18 5. 2 0 0 .oo 439.86 461.29 
0 

1 

07-12-96 12:42:08 PAGE 39 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

1490 NH CARD USED 

*SECNO 38384.000 

VALLEY SECTION 

3B384.00 11.72 634.42 .00 .00 634.44 .02 .oo .01 632.60 

1500. 5. 1493. 2. 31. 1493. 12. 181. 42. 632.60 

1. 29 .15 1.00 .16 .050 .035 .050 .000 622.70 163.12 

.000033 165. 300. 430. 1 0 0 .00 249.77 412.89 

0 

1490 NH CARD USED 

•sECNO 38614.000 

VALLEY SECTION 

3B614.00 11.74 634.44 .00 .00 634.45 .oo . 00 .00 632.60 

1500. 2. 1496. 2. 24. 3044.. 28. 193. 43. 632.60 

1. 42 .07 .49 .07 .050 .035 .050 .000 622.70 83,78 

.000006 175. 230. 335. 1 0 0 .00 366.36 4.50 .14 

0 

1490 NH CARD USED 

•sECND 38829.000 

VALLEY SECTION 

38829.00 11.74 634.44 .00 .00 634.45 .01 .00 .oo 632.60 

Page43 
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1500. 1. 1497. 1. 11. 2225. 14. 206. 45. 

1.51 .10 .67 .10 .050 .035 .050 .000 622.70 

. 000013 200. 215. 260. 0 0 0 .oo 267.31 

0 

*SECNO 38979.000 

3301 HV CHANGED MORE THAN HVINS 

VALLEY SECTION b3 4, !t, 

38979.00 4 .41 633.91 .00 .00 634.99 1.08 .01 - . 54 
1500. 0. 1500. 0. o. 180. 0. 210. 45 . 

1.51 . 00 8 .35 .oo . 035 . 035 . 035 .000 629.50 

. 012023 195. · 150) 270. 3 0 0 .oo 74 .17 
~ 

0 

*SECNO 39165.000 

3280 CROSS SECTION 39165.00 EXTENDED 1,02 FEET 

l 

07-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS WSELK EG lN HL OLOSS 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN 

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID 

3301 HV CHANGED MORE THAN ININS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 636.00 ELREA= 636.90 

VALLEY SECTION 

39165.00 5.62 635.62 

1500. 

1. 53 

.001569 

0 

0 . 

. 00 

186. 

*SECNO 39360.000 

VALLEY SECTION 

1500. 

4.05 

186. 

39360.00 5.85 635.95 

1500. 

1. 54 

.002235 

0. 

. 36 

220 . 

1500. 

4.52 

195. 

. 00 

0. 

.00 

186 . 

.00 

0. 

.00 

168. 

.00 

0. 

. 035 

2 

.00 

1. 

. 03 5 

3 

635.87 

370 . 

. 035 

0 

636.27 

332. 

. 035 

0 

.25 

0. 

. 035 

0 

.32 

0. 

,035 

0 

.63 

212 . 

. 000 

.00 

.36 

213. 

.000 

.00 

Page 44 

.25 

46. 

630.00 

98.10 

.03 

46. 

630.10 

107.68 

632.60 

68.08 

335.39 

635.10 

634. 70 

123.26 

197.43 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

635.30 

636.90 

100.00 

198.10 

635.80 

637.60 

127.01 

234.69 

• b ' '\,' 
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NEW534.0UT 

0 

*SECNO 39685.000 

VALLEY SECTION 
39685.00 5.42 636.62 .oo .00 636.92 .30 .65 .01 639.80 

1500. o. 1500. 0. 0. 342. 0. 216, 47. 637.20 
1.56 .oo 4.39 .00 .035 .035 .035 .000 631.20 108.60 

.001789 390. 325. 280. 2 0 0 .oo 88.14 196.74 
0 

*SECNO 40355.000 

3280 CROSS SECTION 40355.00 EXTENDED . 99 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 

VALLEY SECTION 
40355.00 5.69 637.79 

l.500. 0. 1500 . 

1.61 

. 001552 

0 

1 

07-12~96 

SECNO 

Q 

TIME 
SLOPE 

. 00 

670 . 

4.08 

670. 

12:42,08 

DEPTH 
QLOB 

VLOB 
XLOBL 

CWSEL 
QCH 
VCH 

XLCH 

*SECNO 40475.000 

.00 
0. 

.oo 
670. 

CRIWS 
QROB 
VROB 
XLOBR 

. 00 

0. 
.035 

2 

WSELK 
ALOB 
XNL 
!TRIAL 

636.80 ELREA= 

638.05 
367. 

.035 

EG 
ACH 
XNCH 

roe 

0 

.26 
o. 

.035 

HV 

AROB 
XNR 

ICONT 

0 

1.11 
221. 

.ODO 
.00 

HL 
VOL 
WTN 

CORAR 

638.30 

.01 636.B0 

48. 

632 .10 

94.48 

OLOSS 

Tl<A 

ELMIN 

TOl?WID 

638.30 

100.00 
194.48 

BANK ELEV 

LEFT /RIGHT. 

SSTA 

ENDST 

3280 CROSS SECTION 40475.00 EXTENDED . 56 FEET 

3495 OVERBANK AREA ASSUMED NON-EPFECTIVE,ELLEA= 637.50 ELREA= 640.30 

VALLEY SECTION 
40475.00 5.76 637.96 .oo .00 638.30 .34 .21 .04 637.50 

1500. o. 1500. 0. 0. 319. 0 . 222. • •• 638.30 

1.61 . 00 4.70 . 00 .035 . 03 5 .035 .000 632.20 100.00 

.002139- 100. 118. 140·.- 2- 0 0 .00 84. 70· 184.70 

0 

*SECNO 40835.000 

3280 CROSS SECTION 40835.00 EXTENDED 1.38 FEET 

Page45 
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3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 639.30 ELREA= 640.60 

VALLEY SECTION 

40835.00 6.08 638.68 

1500, 

1.64 

.001517 

0 

o. 
. 00 

355 . 

*SECNO 41048.000 

1500. 

4 .28 

360. 

. 00 

0. 

.00 
370 . 

3280 CROSS SECTION 41048.00 EXTENDED 

.00 638.96 .29 . 64 .02 
0. 350. 0. 225. 49. 

.035 .035 .035 .000 632.60 

2 0 0 .oo 82 .55 

1.31 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 638. 80 ELREA= 642.30 

. VALLEY SECTION 

41048.00 6.11 639.01. .00 .00 639.29 .28 .33 .00 
1500. 0. 1500. 0. 0. 355. 0. 226. 50. 

1. 65 .00 4.23 .00 ,035 .035 .035 .000 632.90 

.001558 213. 213. 213. 2 0 0 .oo 87.11 

0 
*SECNO 41173.000 

3280 CROSS SECTION 41173.00 EXTENDED 1. 13 FEE:T 

VALLEY SECTION 

1 

01-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS 

Q QLOB QCH QROB ALOB ACH ARDB VOL TWA 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN 

SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWID 

41173.00 6.43 639-33 .00 .00 639.46 .13 .13 .04 

1.500. 0. 1268. 232. 0. 408. 144. 228. 50. 

l .66 .00 3.11 l. 61 .035 .035 .035 .000 632.90 

.000721 105. 1.2 5 . 140. 2 0 0 .00 174..87 

0 
~sECNO 4.1.323.000 

3280 CROSS SECTION 41323.00 EXTENDED .79 FEET 

VALLEY SECTION 

41323.00 6.29 639.39 .oo .oo 639.74 .35 .17 .11 

Page46 

639.30 

638.70 

102.36 

184.91 

638.80 

639.50 

100.00 

187.11 

PAGE 42 

BANK ELEV 

LEFT/RIGHT 

SSTA 

ENDST 

640.00 

637.60 

103 .13 

278.00 

638.60 



1500. 0. 1500. 
1. 67 .00 4.73 

.001891 140. 150. 
0 

CCI-IV= .300 CEHV= .500 
~~~~hln 414~4.nnn 

3301 HV CHANGED MORE THAN HVINS 

0. o. 
.00 .035 

160. 2 

317. 

.035 

0 

0. 
. 035 

0 

NEW534.0UT 

229 . 

. 000 
,00 

51. 

633.10 

75.17 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 640.00 ELREA= 640.00 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE DOWNSTREAM FACE 
41484.00 6.65 639.15 .00 .00 641.25 

1500. 0. 1500, 0. 0, 129. 

1. 67 .00 11.62 .00 . 045 . 042 

.012824 161. 161. 161, 2 0 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC 
.00 1. 70 2 .80 .oo 

•SECNO 41529.000 

3280 ~ROSS SECTION 41529.00 EXTENDED 

3301 HV CHANGED MORE THAN HVINS 

l 

07-12-96 

SECNO 

12:42:08 

DEPTH CWSEL CRIWS 

23.00 

.35 FEET 

WSELK EG 

2.10 

0. 

. 050 

0 

BWP 
.oo 

HV 

.64 .87 
230. 51. 
,ODO 632.50 

,00 24.00 

BAREA ss 
119.60 .00 

HL OLOSS 

639.60 

100.00 

175.17 

636.20 
636.20 

288.00 

312.00 

ELCHU 

633.70 

BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

OQRC.:.cam;;, hlllTI WRTQ J:;'T.nw 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

Page 47 

ELCHO 

633.70 

PAGE 43 

I 



643.30 641.76 .00 367. 1136. 120, 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE UPSTREAM FACE 
41529.00 8. 85 641. 35 .oo .00 641.53 

1500. 52. 815. 633. 37. 182. 
1. 68 1. 39 4.49 1. 39 , 070 .050 

.001721 45. 45. 45. 2 0 

0 

1490 NH CARD USED 

*SECNO 41696.000 

3280 CROSS SECTION 41696.00 EXTENDED . 57 FEET 

VALLEY SECTION 
41696.00 8.87 641.57 .00 .00 641.68 

1500, 0. 1496. 4. 0. 

1. 69 .oo 2.73 .51 ,050 

,000489 225. 167. 110. 2 

0 

1 

07-12-96 12 :42: 08 

·················································· 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

ERROR CORR - 01,02,03,04,0S,06 

MODIFICATION 50,51,52,53,54,55,56 
IBM-PC-XT VERSION AUGUST 1985 

•••••••••••••••••••••••••••••••••••••••••••••••••• 

549. 

.035 
0 

.1B 

456. 

.070 

4 

.12 

B. 

.050 

0 

Tl CITY OF STERLING HEIGHTS - GIBSON AND PLUM BROOK DRAIN 
T2 FLOOD STAGE 4; 500 YEAR 
T3 EXISTING IMPROVEMENTS BETWEEN 18 MILE RD & DEQUINDRE RD 

Jl !CHECK INQ NINV !DIR STRT METRIC 

0. 5. 0. 0. - 4. 000000 .00 

JR RATING CURVE DATA 
1223.00 629.00 1750.00 629.70 2460.00 

NEW534.0UT 

120. 638.90 641.00 

.2B .00 636.20 

231. 51. 636.20 

.000 632.50 258. 3 7 

.00 291.63 550.00 

.13 .02 642.00 

233. 52. 640.70 

.000 632.70 7. 59 

.00 120.41 128.00 

PAGE 44 

THIS RUN EXECUTED 07-12-96 

HVINS Q WSEL FQ 

.0 0. 630.350 .000 

630.40 2560.00 630.90 

Page 48 



NEW534.0UT 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

4.000 .000 -1.000 .000 .000 .000 .000 .000 

1 

07-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID 

•PROF 4 

•SECNO 33025.000 

VALLEY SECTION AJ DOWNSTREAM OF RYAN Ri;JAD 
33025.00 10.55 630.35 .00 630.35 630.54 .19 .oo .00 

2410. 333. 1117. 961. 170. 227. 1063. o. 0 . 
. 00 1. 96 4. 92 .90 .050 .050 .150 . 000 619.80 

.001757 0. 0. 0. 0 0 0 .00 460.04 
0 

1490 NH CARD USED 

•SECNO 33109.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 631. 3 0 ELREA= 631.30 

BRIDGE SECTION AK RYAN ROAD DOWNSTREAM FACE 

33109.00 10.38 630.18 .00 .oo 630.68 .50 .14 
2410. 0. 2410 . 

. 01 .00 5.67 

.000242 280. 280. 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ 

.00 1. 81 3.03 

~SECN0-33143.000 

PRESSURE FLOW 

EGPRS EGLWC H3 

o. 
. oo 

280 . 

RDLEN 
.00 

QWEIR 

0. 

.050 

2 

BWC 

30.00 

QPR 

425 . 

. 016 

0 

BWP 

.oo 

BAREA 

0. 

.150 

0 

6. 

. 000 

BAREA 

320.00 

.00 

TRAPEZOID 

Page 49 

.00 

2. 

619.80 

50.00 

ss 
.00 

ELLC 

CHNIM 

.000 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

626.40 

623.70 

314 .12 

774.15 

620.20 

627.10 

400.00 

450.00 

ELCHU 

620.00 

ELTRD 

ITRACE 

.000 

ELCHO 

619. 80 

PAGE 45 



631.78 630.64 .oo 0. 2410. 320. 

NEV\/534.0UT 

AREA 
286. 629.53 632.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 620.20 ELREA= 632.70 

BRIDGE SECTION AK RYAN ROAD UPSTREAM FACE 
33143.00 11.79 631.59 .00 .00 631. 78 .18 1. 09 . 00 620.20 

2410. 506. 1904. 0. 508. 495. 0. 8. 2. 627.10 
,02 1.00 3.85 .00 . 043 .017 .000 .ODO 619.80 284.41 

.000096 124. 124. 124. 2 0 0 . 00 165.59 450.00 
0 

1 
07-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

1490 NH CARD USED 
•SECNO 33675.000 

VALLEY SECTION AJ 
33675.00 10.50 631. 80 .00 .00 631.87 .07 .09 .00 627. 90 

2410. 129. 691. 1590. 166. 226. 1047. 23. 6. 625.20 
.10 . 78 3.06 1. 52 .060 .039 .043 .000 6'.,H.30 315, 13 

.000406 532. 532. 532. 2 0 0 .00 458.73 773.86 
0 

CCI-IV= .300 CEHV= .500 
1490 NH CARD USED 
•sECNO 33835.000 

VALLEY SECTION A 
33835.00 11.31 631.91 .00 .00 631.93 . 03 .OS .01 625.10 

2100. 1653. 437. 10. 1606. 222. 22. 3l. e. 629.40 
.14 1. 03 1. 96 .47 .050 .039 .050 .000 620.60 238.28 

.000191 250. 160. 140. 2 0 0 , 00 4 78. 94 717.22 
0 

1490 NH CARD USED 
*SECNO 3417-o. 000 

PROPOSED PEDESTRIAN BRIDGE N0.2 DOWNSTREAM FACE 
34170.00 10.65 631.95 .00 .00 632.04 .09 .07 . 03 628.00 

2100. ..,..,.,. . 1053. fUO, ..,.LJ,.. ..,,,_..,, ::,::,::,. 41. 11. 627.30 

Page 50 
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.18 
.000272 

0 

1. 09 

275. 

SPECIAL BRIDGE 

SB XK 
.oo 

XKOR 

1.50 

*SECNO 34180.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC 

634.70 632.04 

3.26 

335. 

COFQ 

3. 03 

H3 

. oo 

1. 2B 

400. 

ROLEN 

.00 

QWEIR 

1634. 

.045 
2 

BWC 

10.00 

QPR 

445. 

. 030 

0 

PROPOSED PEDESTRIAN BRIDGE N0.2 UPSTREAM FACE 
34180.00 10. 68 631. 98 .00 .00 632.07 

2100. 341. 1048. 711. 315. 324. 
.19 1.08 3.23 1. 27 .045 .030 

.000266 10. 10. 10. 2 0 
0 
1 

07-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS WSELK EG 

Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC 

1490 NH CARD USED 
*SECNO 35279.000 

NEW534.0UT 

BWP 

.00 

.045 

0 

.000 
.OD 

BAREA 
193.20 

BAREA TRAPEZOID 

AREA 
193. 132 . 

.09 .03 

561. 42. 

.045 .000 

6 .00 

HV HL 

AROB VOL 
XNR WTN 

ICONT CORAR 

621.30 

354.38 

ss 
2.00 

ELLC 

627.30 

.00 

11. 

621. 30 

355.91 

CLOSS 

93 .44 

44 7. 83 

ELCHU 

621.30 

ELTRD 

628.00 

628.00 

627.30 

92. 60 

448.51 

BANK ELEV 

TWA LEFT/RIGHT 
ELMIN SSTA 

TOPWID ENDST 

PROPOSED PEDESTRIAN BRIDGE N0.1 DOWNSTREAM FACE 

35279.00 9 .46 632.26 .OD . 00 632.28 .02 .18 .02 624.90 
2100. 1862. 206. 33. 1807. 129. 50. 77. 20 . 625.70 

.44 1.03 1. 59 . 66 .044 .028 . 045 .000 622.80 228.81 
- . 000135 877. 1117 .--- 1:152. 0 0 0 .00 493.01 721: 82 

0 

SPECIAL BRIDGE 

Page 51 

ELCHO 

621. 30 
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NEW534.0UT 

5070,VARIABLE ELCHU OR ELCHO ON CARD SB NOT SPECIFIED 

SB XK XKOR COFQ RDLEN BWC 

.00 l.50 3.03 .00 6.00 

•SECNO 35285,000 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC 

636.27 632.28 

H3 

. 00 

QWEIR QPR 

1.054. 1053. 

PROPOSED PEDESTRIAN BRIDGE N0.1 UPSTREAM FACE 

35285.00 10.45 633.25 .00 .00 633.27 

2100 . 

. 44 

.000068 

0 

1884 . 

. 83 

6. 

1490 NH CARD USED 

•SECNO 35725.000 

177. 

1.22 

6 • 

VALLEY SECTION C 

35725.00 9.88 633.28 

2100 . 

. 49 

.001100 

0 

175. 

1. 76 

540. 

1490 NH CARD USED 

*SECNO 36100.000 

766. 

3. 92 

440. 

39 . 

. 52 

6. 

. 00 

1159. 

1.97 

340 . 

3280 CROSS SECTION 36100.00 EXTENDED 

1 

07-12-96 12:42:08 

2273 . 

. 044 

1 

.00 

99. 

.050 

2 

145 . 

. 028 

0 

633.40 

195 . 

. 043 

0 

.40 FEET 

BWP 

.oo 
BAREA 

160.00 

BAR EA TRAPEZOID 
AREA 

160. 130. 

.01 

75. 

. 045 
4 

.12 

589, 

.050 

0 . 

.99 

77 . 

.000 

. 00 

.08 

96 . 
.000 

. 00 

BRIDGE SECTION DELHIA PARK BRIDGE DOWNSTREAM FACE 

36100.00 10.30 633.60 .DO .00 633.68 

2100. 420. 1625. 54. 371. 648 . 

. 54 1.13 2.51 .63 .050 .049 

.000493 375. 375. 375. 2 0 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP 

.08 

86. 

. 050 
0 

.27 

105 . 
. 000 

.00 

BAREA 

Page 52 

ss 
2.00 

ELLC 

629.50 

.00 

20. 

622.80 

518.90 

.06 

25. 

623.40 
308.94 

.01 

28. 

623.30 

372.03 

ss 

ELCHU 

622.80 

ELTRD 

630.25 

624.90 

625.70 
208.81 
727.70 

628.70 

630.20 

317.07 

626.01 

631.13 

633.20 
.00 

372.03 

ELCHU 

ELCHD 

622.80 

ELCHD 
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NEW534.0UT 

.00 1. 64 3.03 .00 19.00 .oo 134. 71 .oo 623. 31 

•SECNO 36190.000 

3280 CROSS SECTION 36190.00 EXTENDED • 73 FEET 

PRESStJRE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 

AREA 
639. 79 633.69 .00 1575. 531. 1.35. 135. 630.40 632.30 

.1:S.tUUU.1:i :;;,t:;t.Tl.UN UEL!il.A PAKK l:IKJ.UG,t:; UPS'l'REAl"I .t-'AC.I!: 

36190.00 10 .63 633.93 .00 .00 634.00 

2100. 471. 1549. 80. 433. 678. 

.ss 1.09 2. 29 .67 .050 . 049 

. 000387 90. 90. 90. 2 0 

0 

*SECNO 36250.000 

VALLEY SECTION OF EXISTING CROSS-SECTION 

36250.00 a. 98 

2100. 0. 

.56 .00 

.000392 60. 

0 

1490 NH CARD USED 

*SECNO 36300.000 

3265 DIVIDED FLOW 

633.9B 

2100. 

1. 71 

60. 

TWO CONTROL STRUCTURES 

36300.00 5.67 633.87 

2100 . 0. 2100. 

. 57 .00 4.80 

.003075 50. 50. 

0 

1 

07-12-96 12:42:08 

SECNO DEPTH CWSEL 

Q QLOB QCH 

TIME VLOB VCH 

SLOPE XLOBL XLCH 

.00 .00 634.03 

0. 0. 1221. 

.00 .050 . 043 

60. 2 0 

.00 .oo 634.22 

0. 0 . 438. 

. 00 .050 .032 

50. 2 0 

CRIWS WSELK EG 
QROB ALOB ACH 

VROB XNL XNCH 

XLOBR ITRIAL IDC 

HV 

.06 

119. 

.050 

5 

.OS 
0. 

.050 

0 

.36 

0. 

.040 

0 

AROB 

XNR 

ICONT 

HL 

.32 

107. 

.ooo 
.00 

. 02 

109. 

. 000 

.oo 

. 04 

110 . 

. ODO 

. 00 

VOL 

WTN 

CORAR 

Page 53 

.00 631.13 

29. 

623.30 

378.66 

.01 

29. 

625.00 

304.47 

· .16 

29. 

628.20 

162.35 

OLOSS 

TWA 

ELMIN 
TOPt-lID 

633.20 

.00 

378.66 

634.00 

636.00 

15.25 

319. 71 

686.00 

634.00 

50.83 

234.00 

BANK ELEV 

LEFT/RIGHT 
SSTA 

END.ST 

623.31 

I 
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NEW534.0UT 

1490 NH CARD USED 
•SECNO 36330.000 

STORAGE FACILITY SECTION 
36330.00 1.2.62 

2100. 1. 
.57 .17 

. 000049 30. 

0 

1490 NH CARD USED 
•SECNO 36925.000 

634.32 

2099. 

1.00 

30. 

STORAGE FACILITY SECTION 
36925.00 11.66 

2100. 0. 

.78 .09 
,000070 1125. 

0 

1490 NH CARD USED 
•SECNO 37253.000 

634.36 
2100. 

1.12 

825. 

STORAGE FACILITY SECTION 

37253.00 10.69 634.39 
2100. o. 2100. 

. 85 .00 1.27 

.00 

0. 

.07 

30. 

,OQ 

0. 

.00 

625. 

.00 

0 . 

.00 
.000100 328. 328. 200. 

0 

1490 NH CAAD USED 

*SECNO 37819.000 

.00 634.33 .02 

5. 2098. 0. 
.045 .045 .045 

2 0 0 

.00 634.38 .02 
0. 1878. o. 

. 045 ,045 .045 

2 0 0 

. 00 634.41 .02 
0. 1658. o. 

.D45 . 045 . 045 

0 0 0 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 638.1.0 ELREA= 

BRIDGE SECTION E 18 MILE ROAD BRIDGE DOWNSTREAM FACE SECTION 
SKEWED FOR PERPENDICULARITY 

37819.00 9.75 634.45 .00 .00 634.48 . 03 

2100. 0. 2100. 0 . 0. 1541. 0. 

. 96 .00 1. 36 .00 .045 .041 . 045 
.000181 417. 517. 145. 2 0 0 

0 

1490 NH CARD USED 

l 

07-12-96 12:42:08 

SECNO DEPTH CWSEL WSELK EG HV HL 

.00 

111. 

.ooo 
.00 

.OS 
148. 

.000 

.00 

.03 
162. 

.000 

.00 

. 0.7 
181. 

. 000 

.oo 

Q QLOB QCH 

CRIWS 

QROB ALOB ACH A.ROB VOL 

.10 633.00 

29. 634.00 

621.70 16.10 

241.80 257,90 

,00 634.00 

34 . 63 5. 00 

622.70 21.83 

230.43 252.26 

.00 635.00 
36. 63 6. 00 

623.70 27.62 
218,88 246.50 

637.90 

.00 638.10 

39 . 637.90 

624.70 956.11 
332.67 1288.78 

OLOSS BANK ELEV 
TWA '!",RF''T'/RT(':;H'T' 

Page 54 
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TIME 

SLOPE 

VLOB 

XLOBL 

SPECIAL BRIDGE 

SB XK XKOR 

.OD 1. 69 

*SECNO 37851.000 

VCH 

XLCH 

COFQ 
3. 03 

6070,LOW FLOW BY NORMAL BRIDGE 

VROB 

XLOBR 
XNL 
ITRIAL 

XNCH 

IDC 

ROLEN BWC 
.00 24.00 

BWP 

XNR 

ICONT 

.00 

NEW534.0UT 

WTN 

CORAR 

BAREA 
216.00 

ELMIN 
TOPWID 

ss 
.00 

SSTA 

ENDST 

ELCHU 

627.20 

EGPRS= 636.933 EGLWC= 636.955 ELLC= 633.700 PCWSE= 634.453 ELTRD= 637.900 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE,NRD= 32 MIN ELTRD= 637.90 MAX ELLC= 633.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637.50 ELREA::::. 637.00 

BRIDGE SECTION E 18 MILE ROAD BRIDGE UPSTREAM FACE SECTION 

SKEWED FOR PERPENDICULARITY 

37851.00 9.11 633.81 630.88 . 00 635.28 1.47 .08 .72 637.50 

2100. 0. 2100. 0. 0. 216. 0. 183. 41. 637.00 

.96 .00 9. 72 .00 .045 . 040 .045 .000 624.70 769.06 

,015012 129. 129. 129. 4 15 0 -1432.76 992.82 1761.88 

0 

~sECNO 37871.000 

3301 HV CHANGED MORE THAN HVINS 

VALLEY SECTION UPSTREAM OF 18 MILE ROAD 

37871. 00 11.00 635. 70, .00 . 00 635.72 .02 .01 .44 637.50 

2100. 0. 2100. 0. 0. 1976. 0. 184. 41. 637.90 

.96 .OD 1.06 .00 .045 .042 .045 .000 624.70 936.85 

.000093 20. 20. 20. 2 0 0 .DO 362.35 1299.20 

O· 

1490 NH CARD USED 

~SECNO 38084.000 

VALLEY SECTION 

38084.00 13.02 635. 72 .vu . vu 635.73 .vu nn .vu 636.00 .vu 

Page 55 

ELCHO 
627.20 
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NEW534.0UT 

2100. o. 2100. 0. 0. 4917. 0. 199. 43. 636.00 
l.09 .00 .43 .oo .050 .035 .050 .coo 622.70 13. 6? 

.000004 185. 185. 185. 2 0 0 .oo 451.50 465.17 

0 

1 

07-12~9& 12,42;08 PAGE 51 

SECNO DEPTH CWSEL CRIWS WSSLK SG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

I 
1490 NH CARD USED I •SECNO 38384.000 

VALLEY SECTION 

38384.00 13. 02 635.72 .00 .00 635.74 .02 .oo .01 632.60 

I 2100. 37. 2054. 8. 173. 1724. 34. 222. 46. 632.60 
1.16 .21 1.19 .25 • 050 • 035 .oso .ooo 622.70 54 .16 

,000039 165. 300. 430. 2 0 0 .oo 367.75 421.91 

0 

I 1490 NH CARD USED 
*SECNO 38614.000 

VALLEY SECTION 

38614.00 13. 04 635,74 .00 .00 635.75. .01 .oo .oo 632.60 

2100. lO. 2081. 9. 85. 3445. 80 . 236. 48. 632.60 

l. 26 . 12 .60 .11 .050 .035 .050 .000 622.70 36.40 

.000008 175. 230, 335. 1 0 0 .oo 435.00 471.40 

0 

1490 NH CARD USED 

*SECNO 38829.000 

VALLEY SECTION 

38829.00 13. 04 635.74 .00 .00 635.75 .01 .oo .00 632.60 

2100. s. 2088. 7. 32. 2537. 4l. 252. 49. 632.60 

1. 34 .16 .82 .16 . 050 .035 .050 .000 622.70 59.24 

.000016 200. 215. 260. 0 0 0 .oo 286.97 346.21 

0 

*SECNO 38979.000 

3280 CROSS SECTION 38979.00 EXTENDED .18 FEET 

3301 HV CHANGED MORE THAN HVINS 

VALLEY SECTION 
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38979.00 5.97 635.47 .00 .oo 636.04 .56 .01 .28 635.10 

2100. 120. 1948. 33. 56. 312. 20. 257. so. 634.70 
1. 34 2.12 6. 23 1. 67 .035 .035 .035 .000 629.50 31.29 

. 004146 195, 150, 270. 2 0 0 .00 214. 71 246.00 
0 

;~t~~o 39165.ooo 

3280 CROSS SECTION 39165.00 EXTENDED 1.67 FEET 

1 

07-12-96 12:42:·0B PAGE 52 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME: VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 636.00 ELREA::: 636.90 

VALLEY SECTION 

39165.00 6.27 636.27 .00 .00 636.58 .30 .46 .08 635.30 

2100. 122. 1978. 0. Bl. 436. 0. 259. Sl. 636.90 

1. 35 1. 51 4.54 .oo . 035 . 035 .035 .000 630.00 .00 

,001658 186. 186. 186. J 0 0 .00 201.64 201. 64 

0 

*SECNO 39360.000 

VALLEY SECTION 

39360.00 6.51 636.61 .00 . 00 637. 03 .42 .39 .06 635.80 

2100. 25. 2075. 0. 22. 398. 0. 261. 52. 637.60 

1.36 1.16 5.21 .00 . 035 .035 . 035 .ooo 630.10 83.19 

,002474 220, l95, 168. 2 0 0 .oo 155.63 238-82 

I 0 

*SECNO 39685.000 

VALLEY SECTION 

39685.00 6.16 637.36 .00 .00 637.77 .41 . 74 .00 639.80 
2100. 0. 2100. 0. 0. 4.09. 0. 264. 53. 637.20 

1.38 .oo 5.14 .35 .035 . 035 .035 .000 631.20 106.61 

,002088 390. 325. 280. 2 0 0 .00 99.08 205,69 

0 

•SECNO 40355.000 

3280 CROSS SECTION 40355.00 EXTENDED 1.86 FEET 

VALL,b;X t;;:,b;L: 0J:.LU.l\l 

Page 57 
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40355.00 6.56 638.66 .00 .oo 638.91 .25 1.10 .05 
2100. 0. 1902. 198. 0. 451. 136. 272. 56. 
l. 43 .00 4.22 1.45 .035 .035 . 035 .ooo 632.10 

.001318 670. 670. 670. 2 0 0 .oo 254.00 
0 

w~~CNU 4U4·/~,UUU 

3280 CROSS SECTION 40475.00 EXTENDED 1.36 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637,50 ELRKA= 640.30 

VALLEY SECTION 

1 

07-1.2-96 12:42:08 

SECNO DEPTH CWSEL 

Q QLOB QCH 
TIME VLOB VCH 

SLOPE XLOBL XLCH 

4.0475.00 6. 56 638.76 

2100. 0. 2100. 

1. 44 .00 S .42 

.002264 100. 118. 

0 

•SECNO 40835.000 

CRIWS 
QROB 

VROB 
XLOBR 

.00 

0. 

.00 

140. 

3280 CROSS SECTION 40835.00 EXTENDED 

WSELK EG HV 

ALOB ACH AROB 

XNL XNCH XNR 

ITRIAL IDC ICONT 

.00 639.21 .46 

0. 388. 0. 

.035 . 035 .035 

2 .o 0 

2.25 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 639 .30 ELREA= 

VALLEY SECTION 
40835.00 6.95 639.55 

2100. 0. 2100. 

l. 46 on 4.96 . "" 
.001.651. 355. 360. 

0 

*SECNO 41048.000 

.00 

0. 
nn 

·"" 
370. 

3280 CROSS SECTION - 41048. 00 EXTENDED 

.oo 639.93 .38 

0. 423. 0. 

. 035 noc . 035 .v.;;,..> 

2 0 0 

2.22 FEET ~ 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 638. 80 ELREA:: 

HL OLOSS 

VOL TWA 

WTN ELMIN 
CORAR TOPWID 

.20 .10 

273. 56. 

.000 632.20 

.oo 86.00 

640.60 

.69 .02 

277 . 57. 

.coo 632.60 

.oo 85.00 

642.30 

Page 58 

636.80 

638.30 

100.00 

354.00 

PAGE 53 

BANK ELEV 

LEFT/RIGHT 
SSTA 

ENDST 

631.50 

638.30 

100.00 

186.00 

639.30 

638.70 

100.00 I 
1.85.00 
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VALLEY SECTION 

4.1048.00 7.02 639.92 .00 .oo 640.28 .36 .35 .01 638.80 
2100. 0. 2100. 0. 0. 435. 0. 279. 57. 639.50 
1.47 .oo 4.83 .oo .035 . 035 .035 .000 632.90 100.00 

.001616 213. 213. 213. 2 0 0 .00 89.00 189.00 

0 

*SECNO 41173,000 

3280 CROSS SECTION 41173,00 EXTENDED 2 .13 FEET 

VALLEY SECTION 

41173.00 7.43 640.33 .00 .oo 640. 47 .14 .12 . 07 640.00 
2100. 0. 1632. 468. 0. 500. 228. 281. 58. 637.60 
1.48 .00 3.27 2.05 .035 . 035 .035 . 000 632.90 100.00 

.000641 105. 125. 140, 2 0 0 .00 178.00 278.00 

0 

1 

07-12-96 12:42:08 PAGE 54 

SECNO DEPTH CWSEL CRIWS WSELK EG IN HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN EI.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWID ENDST 

*SECNO 41323.000 

3280 CROSS SECTION 41323.00 EXTENDED 1.76 FEET 

VALLEY SECTION 
41323.00 7.26 640.36 .00 .00 640,73 .37 .15 .11 638.60 

2100. 0. 1956. 144. 0. 391. 91. 283. 58. 639.60 

1.49 .00 5,01 1.57 .035 .035 ,035 .000 633,10 100.00 

.001650 14.0. 150, 160. 2 0 0 .oo 180.00 280.00 

0 

CCHV= . 300 CEHV= .500 

*SECNO 41484.000 

3280 CROSS SECTION 41484.00 EXTENDED .68 FEET 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
BRIDGE-SECTION DEQUINDRE ROAD BRIDGE DOWNSTREAM FACE 

41484.00 8.18 640,68 640.68 .00 641.34 .66 .41 .15 636.20 
2100. 237. 1327. 536. 106. 166. 246. 284. 60. 636.20 

1..50 2.24 'iL Ol. 2.l.8 .045 .042 . 050 .000 632.50 175. 00 

.004375 161. 161. 161. 2 12 0 .oo 375.00 550.00 

Page 59 



0 

SPECIAL BRIDGE 

SB XK 

.oo 
XKOR 

1. 70 

*SECNO 41529.000 

COFQ 

2.80 
RDLEN 

,00 

3280 CROSS SECTION 41529.00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR 

648.82 642.54 .00 1202. 

BWC 
23.00 

. 98 FEET 

QPR 

899. 

BWP 
.00 

BAREA 

120. 

NEVV534.0UT 

BAREA 
119.60 

TRAPEZOID 
AREA 

120. 

ss 
,00 

ELLC 

638.90 

ELCHU 

633.70 

ELTRD 

641.00 

BRIDGE SECTION OEQUINDRE ROAD BRIDGE UPSTREAM FACE 
41529.00 9 .48 641. 98 . 00 .00 642.17 ,20 .83 .00 636 .20 

2100. 91. 967, 1042. 63. 197. 606. 285. 60. 636.20 
1.50 1.43 4.92 1.72 .070 .050 .070 .000 632.50 215.78 

.001855 45. 45. <5, 2 0 5 .00 334.22 550.00 
0 

1 

07-12-96 12:42:08 

SECNO DEPTH CWSEL CRHIS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWID ENDST 

1490 NH CARD USED 
*SECNO 41696.000 

3280 CROSS SECTION 41696.00 EXTENDED 1. 16 FEET 

VALLEY SECTION 
41696 .00 9. 46 642.16 . 00 .00 642.34 .18 .16 .01 642.00 

2100. 0: 2087. 12. 1. 614'. 14. 288. -61. 640.70 
1.51 .22 3 .40 .86 .050 . 035 .050 .000 632.70 .oo 

. 000674 225. 167. 110. 2 0 0 .00 1.28.00 128.00 
0 

1 

Page 60 

ELCHD 
633.70 
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************************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION 50,51,52,53,54,55,56 
IBM-PC-XT VERSION AUGUST 1985 

·················································· 

ER 

UNEXPECTED END OF FILE ABORT IN SUBROUTINE H2MAIN 
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THIS RUN EXECUTr;D 07-12-96 
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l****************************************************** 

• WATER SURFACE PROFILES • 
• VERSION OF NOVEMBER 1976 • 
• UPDATED MAY 1984 • 
• IBM-PC-XT VERSION AUGUST 1985 • 
• RUN DATE 07-12-96 TIME 12:42:08 • 
*****************************************••··········· 

X X 

X X 

X X 

xxxxxxx 
X 

X 

X 

1 

07-12-96 12.42:08 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,SS,56 

IBM-PC-XT VERSION AUGUST 1985 

······················••*••······················· 

X 

X 

X 

xxxxxxx 
X 

X 

xxxx 
X 

X 

xxxxxxx 

Cl'tY OF STERLING 1-IEI'.GH't'S FILE N8W534.HC2 

xxxxx 
X X 

X 

X 

X 

X X 

xxxxx 

C 

Tl 
T2 

T3 

GIBSON AND PLUM BROOK DRAIN 10,SOrlOO & 500 YEAR FLO?D ST~GES 
EXISTING IMPROVEMENTS BETWEEN 18 MILE RD & DEQUINDRE RD 

J1 !CHECK INQ NINV IDIR STRT METRIC HVINS 

xxxxx 

Q 

*************************************** 

• U.S. ARMY CORPS OF ENGINEERS • 
• THE HYDROLOGIC ENGINEERING CENTER • 
• 609 SECOND STREET, SUITED • 
• DAVIS, CALIFORNIA 95616 • 

• {916) 440-2105 (FTS) 448-2105 

••••••••••••••••••••••••••••••••••••••• 

xxxxx 
X X 

X 

xxxxx 
X 

X 

xxxxxxx 

PAGE 1 

THIS RUN EXECUTED 07-12-96 

WSEL FQ 
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JR RATING CURVE DATA 

.00 

1.750.00 

J2 NPROF 

1. 000 

619.80 

629.70 

IPLOT 

.000 

53.00 623 00 

PRFVS XSECV XSECH 

-1.000 000 000 

JJ VARIABLE CODES FOR SUMMARY PRINTOUT 

38.000 39.000 40.000 41.000 42.000 

14 000 8,000 4. 000 110 000 200.000 

NC .050 .150 .050 ~ QT 4.000 1100.000 1600.000 1830.000 
VALLEY SECTION AJ DOWNSTREAM OF RYAN ROAD 

Xl 33025.000 18 ooo 400.000 426.000 
RC 9.000 .000 619.800 53.000 
RC 628.900 1223.000 629.000 1.570.QOO 
GR 637.000 .coo 636.200 100.000 
GR -l:i20.700 409.000 620.300 412.000 
GR 623.700 426.000 627.100 450.000 
GR 629.700 770.000 634 400 800.000 

NH 4 000 .060 396.000 .015 
ET 000 6 100 .000 .ooo 

BRIDGE SECTION AK RYAN ROAD DOWNSTREAM FACE 
X1 33109 000 35.000 400.000 450.000 
X3 1.0,000 .ooo .000 .000 
GR 637.000 000 636,600 100.000 
GR ,:..,.., """ <>.c..c. cvv 396.000 620 500 396 000 

NEW5340UT 

95.00 625.00 210.00 627.00 1223.00 629 00 

FN ALLDC IBW CHNIM !TRACE 

.ooo .ODO .000 .000 .DOD 

43.000 1. 000 10.000 11.000 12.000 

.000 .000 .000 .000 .ODO 

~1/ .000 .000 .000 .ooo .000 
2410 .000 .ooo .000 .ooo • ODO 

.000 .000 .000 . 000 . 000 .ooo 
623.000 95.000 625.000 210.000 627.000 1080 000 
629 300 1750 000 629.700 2460.000 630.400 .coo 
634..800 200.000 631.000 300.000 626 .400 4.00.000 
61.9.800 41.5.000 619-800 420.000 620.800 422.000 
627.300 500,000 627.100 600.000 627.000 700 000 
635.600 850.000 .000 .000 .000 .ooo 

432.000 . 050 500.000 .040 850 000 .000 
.000 396.000 432 coo . 000 , 000 .000 

280.000 280.000 280.000 .000 .000 .ooo 
.000 .ODO .000 631. 300 631 300 .000 

634.800 200.000 631. 000 300.000 622.800 394.000 
620.500 397.000 620.500 398.000 620.200 400.000 

--- ______ GR __ 619. 800 -- 402. 000 ____ 619. BQO ___ -- ~Oji, 000 --•-- _61.9 .... 800--+- __ 4,Q6. OD0.....-----619. aoo,.,..... __ --4.0A.-000.--..-------61..51. 8.0.0- - -- 4,l.J.......0-00--- ---- -------- - ......... - - --·-- ~---

-- •·-··· -- -GR-- -H9,%<>-, • "6.<>0<>-• - -----·-tt11:ooo----.=.-aoo---·=-=-- -·orr!T'.lrn11-- -..,:,,_ umr-·- 1,:r,r:1ro1,-- - ·.r210~oor---------- - ·- - · ---- · rrm,io 

11 
GR 619, 80-0 4:26 0-00 620.500 428.000 620.5-00 430. 000 620.500 431.000 620.500 432 ODO 
GR 622.800 432.000 622.BOtl 4:33.000 621.100 450.000 627. 300 500,000 627.lOO 600.000 

l 
07~12-96 12:42:08 PAGE 2 

GR 627.000 700,. 000 629.700 11_0. 000 633.200 790.000 634.400 BOO.ODO 634 .soo 850.000 

=-•- -,..t ,,,.,~-," ,.-.:;-..="l:-:,-r-~tt= J,::.ec==---1~~-=i" -c=-c a:o±c1-=,-=;---r.:i,,=- =c:r-tJ-.::.•-..-=1-c:-c,=, --;...~t.c-·~,-..,._,cn.•-,=- "'1:1 ~-~.-.=i=,: -=-t-::=.1:.:--e :,ci:1::>,=~=,:i-i.l:::- "'-=l=±r= ....;......=·-~= - ---- ~--~----- --1-- -=~---~----"'l---"" 
ET .000 6.100 .ODO .000 .000 396.000 432.000 .000 .000 .000 

Page2 IC 
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SB .000 1..81.0 3.030 .000 30.000 .ODO 320.000 .000 620.000 619.800 

BRIDGE SECTION AK RYAN ROAD UPSTREAM FACE 

Xl 33143.000 .000 .000 .000 124.000 124.000 124.000 .000 .000 000 

X2 .000 .000 1.000 629.530 632.700 .000 .000 .000 .000 .000 

XJ . 10.000 .ooo ooo .ooo .ooo ·ooo .ooo :ooo· ·532·.100 · .ooo 
BT 31.000 .000 637.700 000 100.000 636 400 000 200.000 635.600 .000 

BT 300.000 634 800 .000 396.000 634.300 .000 398.000 634.200 622.8D0 399.000 
____________ BT .... 634.200 624.800. -400.000----·634.200 -- -625.400- .. 402 000- ·634.200····626 300·--·-404·;000 •-634.200 --------- •. ------ -

BT 626.700 406.000 634.100 627.100 408.000 634 100 627.500 410.000 634 100 627 600 

BT 412.000 634.100 627.800 414.000 634.1.00 627.800 416.000 634.000 627.800 418.000 

BT 634.000 627.600 420.000 634.000 627.500 422.000 634.000 627.100 424.000 634.000 

BT 626 700 426 000 633.900 626.300 428.000 633.900 624.500 429.000 633.900 624.800 

BT 430.000 633800 622800 433.000 633.800 000 500.000 633.300 .000 600.000 

BT 632.700 .ODO 700.000 632.900 .000 790.000 633 800 .000 800 ODO 634.400 

BT 000 850,000 634.500 .000 .000 .ODO .000 .ODO .ODO .000 

NH 4.000 .060 409 000 035 422.000 .050 500.000 .040 850.000 .ODO 

QT 4 000 11.00.000 1600.000 1830.000 2410.000 .000 000 .ODO .ODO 000 

VIU,LEY SECTION AJ 

Xl 33675.000 18.000 400.000 426,000 532 000 532.000 532.000 .000 1.500 .DOD 

GR 637.000 .000 636.600 100.000 634.800 200.000 631,000 300.000 626.400 400.000 

GR 620.700 409.000 620:30_(?. __ 4_12.QOO ~1~.800 415.000 619.800. 420.000 620.800 422.000--

GR 623.700 426.000 627.100 450 000 627.300 500.000 627.100 600.000 627 000 700.000 

GR 629.700 770.000 634.400 800.000 635.600 850.ooo .ooo __ ooo .ooo .ooo 

.,,,. NC .050 .050 .040 .300 500 .000 000 .000 000 ,000 

QT 4.000 91.0.000 1300.000 1500.000 2100.000 .000 000 .000 .000 000 

NH 5.000 .050 673 000 .055 677.000 035 687.000 ,055 700.000 .050 

NH 1300.000 .000 .000 .000 .000 .000 .000 .000 000 .000 

VALLEY SECTION A 
Xl 33835.000 20 000 673 000 700.000 250 000 140.000 160.000 .000 .000 .000 

X3 .000 ,000 .000 000 .000 000 .000 .000 .000 .000 

GR 636900 .000 636.700 100.000 633.900 200.000 628700 300.000 628400 400.000 

GR 628.400 500 000 626 800 600.000 626.900 650.000 625.100 673.000 621.500 677 000 

GR 620 .600 601. ooo 622 o~ 687 .0006:2~.JIOO _--7,oa .•. aoa __ ..nLs.o,o ____ :iJs....oo.o--&J.S .• -J.00--0-00-.-0-G-Q----~-------- --~---- ----, 
- - ---~-GR-- --~Q-9---- -~.e-00-----vt-9--;-ew --~=o-o-o---=-==·--e:-n--.~-- "1:roa:0-0-0-----·- ··rn.--s:uu---~--rn:u-o-o -----bTI".900···-1300 ·ooo- ------------ ----

NH 3.'000 '.0-45 214:000 .030 268 oob .045 548.GOO .000 .ooo .000 

PROPOSBD PEDESTRIAN ~RIDGE NO.l DOWNSTREAM FACE 
Xl 341.70.000 24.000 231..000 268.000 275 000 400.000 335,000 .000 000 000 

X3 10,000 .000 .000 .000 .000 000 .ODO .000 .000 .000 

GR 635.000 000 634 000 32.000 633.000 63.000 632.000 92 000 631 000 119,000 

GR, 630. 000 153. 000 1 629. 000 1.82. 000 628 .100 209. 000 628. 000, 212. 000 628. 000 231,000 

± _ , .r·, -:., GR•=-:t: J,~~
1
_}~? =-"< ~~~~;}.?~:c.:,;tc--: 6?~• ~~~-.i::- ,;. ~ 11~: ?O_P,::;...~~ 1f2,,.~~,i91~_ ~ .~,ti6H 1,0~JL =·"-~2__?...:].9.~_.,,,...T,, --""26~: 000.i.t.-:ei c:.=6~] :_8Q_O_.:,. ~ .271. 000_. __ "'--""'' i="- _, ,,..,__ . _ .,_ o..~r ~" ~ •t 1 

-
1 

GR 627-.800 301 000 628.000 363 000 629.000 384.000 630.000 406.000 631.000 427 000 

Page 3, 



GR 632.000 

l 

07-12-96 

449.000 

12:42:08 

633.000 470 000 634. 000 

NEW5340UT 

500. 000 635.000 548.000 .000 .000 

PAGE 

SB .000 1 500 3.030 .000 10.000 .000 193 200 2.000 621.300 621.300 

3 

______ ____ _ __ PROPOSED .• PEDESTRIAN .BRIDGE.N0.2- UPSTREAM- FACE - --· ··- -- ---·--·· •----· - --· - -·-·--·- ---

Xl 34180.000 .000 000 000 10.000 10.000 10.000 .000 .000 .ODO 

X.2 .000 000 1.000 627.300 628.000 .ooo .000 .000 .000 .000 

X3 10.000 ,000 .ODO • .000 .ODO .ODO ,000 .000 .000 .000 

BT 19.000 .000 635 000 000 32.000 634,000 .ODO 63.000 633,000 .ODO 

BT 92.000 632.000 .000 119.000 631.000 ,000 153.000 630.000 .000 182.000 

BT 629.000 .000 209.000 628.000 .ODO 231.000 628,000 627.300 271.000 628.000 

BT 627.300 301..000 627 800 .000 363.000 628.000 .COO 384.000 629.000 .000 

BT 406.000 630 000 .000 427.000 631 000 000 449.000 632.000 .000 470.000 

BT 633.000 .000 500.000 634.000 000 548.000 635,000 000 .000 .000 

NH 3.000 045 665.000 .030 700,000 045 1300.000 .000 .000 .000 

PROPOSED PEDESTRIAN BRIDGE NO 1 DOWNSTREAM FACE 
Xl 35279.000 25.000 684.500 700.000 877.000 1152.000 l.117.000 .000 .000 .000 

X3 10.000 .000 .000 .000 .0_00 .000 .000 .000 .000 .000 

GR 636.900 .000 636 700 100.000 633.700 200.000 628.700 300 000 628.400 400.000 

GR 628.400 500 000 626.800 600.000 626.900 650.000 627.900 665.000 624.900 684.500 

GR 629.200 684 500 623.200 684.600 622.800 692 000 623.700 696.000 628.700 700.000 

GR 625.700 700.000 629.400 706 000 630 250 710.000 634.500 735.000 635.100 800 000 

GR 636.700 900 000 637.000 1000.000 637 1.00 1100.000 637.500 1200.000 638 900 l.300.000 

SB .000 1 500 3.030 .000 6 000 .000 160 000 2,000 .000 .000 

PROPOSED PEDESTRIAN BRIDGE NO 1 UPSTREAM FACE 
Xl 35285.000 .000 ,000 000 6 000 6,000 6.000 .000 .000 .000 

X2 .000 .000 1..000 629.500 630 250 .000 000 ,000 .000 .000 

X3 10.000 .000 .000 .000 000 .000 .000 .000 .000 000 

BT 17.000 000 636.900 000 100.000 636700 .000 200.000 633.700 .000 

BT 300.000 634.100 000 40Q,000 6'.34 .. 900 .ODO -500,000 -634,-700 .000 600.000 
_. __ , _ --- ------BT----- -6--3--3---.000:-----~- ~---~W:0---~-:-6-:ll::70-0----::::~-- ·--;o;oo- ·-----·6"&5;. oo-cr ·- --:o3u:;-asu-· - ~3:--;-,00t~ - --·1:i:o ooo- -· -630:=2-50 ·- ·· -- -
-, , BT '629.~0o ff 735.~00 • 634.50{1 .000 900.000 63'5,100 .000 900.0DO 636.700 .000 

BT 1000.000' 6;37.000 000 1100,000 63'7.10() ,.. .ODO 1200.000 637 ~00 .000 1300,000 

BT 63s,900 .ooo .ooo .ooo .ooo .ooo .ooo .boo .coo .ooo 
11 

N}f 5,000 .050 372.000 ,050 380.000 .035 385.000 .050 400.000 05-U 

NH 1100.000 .000 .000 .000 .000 000 .000 .000 .000 .000 

VALLEY SECTION C 

x1 35725.ooo 11._o_~_o_, 3_7_::90~ 400_.oo_o __ s.~~:90? 3,0,.0~_0 440.0_0!?_,_ ...... .:.Q.O~ ._o_oo _ .ooo 
GR 637.700 .000 637.200 100 000 636.500 200.000 634.;200 300.000 631.500 350.000 
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GR 

GR 

GR 

NH 

NH 

Xl 
GR 

GR 

G!'-
GR 

628.700 372.000 624 .100 380,000 623.400 
629.800 500.000 631.900 600,000 637.200 
638.500 1000.000 637. 900 1100 000 .coo 

5.000 .050 186.000 .050 216.000 
400.000 .000 .ooo .ODO .ODO 

BRIDGE SECTION DELHIA PARK BRIDGE DOWNSTREAM FACE 
36100_. 000 _____ 

633.200 

625.000 

623.300 

625.600 

1 

_20,000 _____ 186.000 ---- _275.000. ___ 375.000 

.ODO 

206.000 

226.000 

251.000 

632.210 

623.300 

623.300 

633 200 

55 000 

216.000 

229.000 

275.000 

631.140 

623 310 

623.300 

632.500 

07-12-96 12:42:08 

SB .000 1 640 3 030 .coo 19.000 

BRIDGE SECTION DELHIA PARK BRIDGE UPSTREAM FACE 
Xl 36190.000 .coo 186.000 275 000 90 000 

X2 .000 .000 1.000 630.400 632.300 

XJ 10.000 .000 .000 .000 .coo -----------BT 22.000 .000 633,200 633.200 55.000 

BT ·---150.000. 632.000 630. 740- - - 186. 000- 632.200 

BT 632.300 623.300 216.000 632.300 627.500 

BT 629.700 222.000 632.300 630.300 226.000 

BT 231.000 632.300 629 900 233.000 632.300 

BT 632.300 623.300 251 ooo 632.300 625.600 

BT 632 500 350 000 634 800 632.500 400,000 

VALLEY SECTION OF EXISTING CROSS-SECTION 

Xl 36250.000 10.000 J.5_ •. ooo 3~~000 60.000 

GR 635.000 .000 62_4, 000 _____ 15. 000 633. 000 

GR 630 000 190.000 62?.0QO _____ 220.000 ~? OOQ 

---- ---4.--0-0--G----- - - --:-0-4--G-- ------2--5 .g.8-{}- ··-. M';--· &"lir;~---

TWO CONTROL, STRUCTURE$ 

Xl 36300.000 18.000 100.000 25S. ODO so 0'00 

GR 636.000 ,000 Q35.000 12.000 63i.000 

GR 631. 000 178.000 634 .ooo 196. 000 634. 000 

GR 628.200 221. ooo- 628,200 229.000 • 631.. 000 

GR 634.000 256.000 635.000 268.000 636.000 

NH 4.000 . 045 24.000 000 93.000 

STORAGE FACILITY' SECTION 

NEW5340UT 

383.000 624.000 385.000 630.200 400.000 

700.000 637.300 800.000 638.100 900 000 

.ODO .000 .ODO .000 .000 

.050 235.000 .050 275.000 050 

.000 .000 ,000 • 000 .000 

•.. 3 75 • OQQ ____ ~ _3 75. 000 •.. ----- •• , 000 --- •.•. -. 000 -· --·· -.000---------------- -
92.000 

217.700 

23.1.000 

300.000 

.000 

90 000 

.000 

.coo 
632.400 

631.-130 

217.700 

632.300 

629.000 

275.000 

635.000 

60.000 

28.000 

255.000 

630.740 

623.300 

623.300 

632 500 

134. 710 

90.000 

.coo 
000 

632.210 

206.000 - --

632.300 

630.400 

235 000 

633 200 

635.000 

60 000 

632 .ooo 
632 .000 

,--0-l'J - -- -2-4{)-.--0-0-0-

SO.ODO 50,000 

25.000 634.000 

216.000 631.000 

22.9.000 631.000 

280.000 000 

,000 183.000 

Page.5 

150,000 

220,000 

233.000 

350.000 

.000 

.coo 

.coo 

.000 

92.000 

632.200 

628 800 

229.000 

632.300 

633.200 

.ODO 

.000 

44.000 

290.000 

- - .O>t<> 

. 000 

50.000 

216.000 

23-4.000 

.ODO 

,045 

631. 130 

623.300 

623.300 

635 000 

623.310 

. 000 

.000 

. 000 

632.300 

625-. ooo-
220. ODO 

632.300 

627.500 

300.000 

.000 

. 000 

631. 000 

636.000 

-z-a-o--:-000---

.ooo 
631,000 

631.000 

634,000 

. 000 

256.000 

186.000 

222.000 

235.000 

400 000 

PAGE 

623 310 

.000 

.coo 
oo_o 

631.140 

216 :ODO -

632.300 

630.300 

235.000 

633.700 

.000 

.000 

85,000 

350.000 

4 

-------- - ---

·- ---- -----------
- .---o-o-a- - . --- ~ --

.000 

68.000 

221.000 

234 ODO 

000 

.000 
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Xl 36330. 000 9.000 24.000 256.000 30.000 JO.ODO 30.000 .000 .000 .000 

GR 636.000 .000 635.000 12 000 633.000 24.000 628.200 52.000 621. 700 93.000 

GR 621. 700 183.000 628.200 222. 000 634.000 256 000 636.000 268.000 .000 .ODO 

------ ______ NH. ______ 4 .ooo .. ______ . 045 ....... 24. ooo ________ . ooo _______ 93 .ooo ______ . __ . ooo ____ 103. ooo ___ --· 045 ----- 256.000 -- --- - - .000 ___________ 

STORAGE FACILITY SECTION 

Xl 36925 000 .000 000 .000 1125.000 625.000 825.000 .000 1 000 .000 

--- --- -----
NH 4,000 • 045 24.000 • 000 93.000 .ooo 183.000 045 256.000 000 

STORAGE FACILITY SECTION 

l(l _372_~3_.o_oo,._ • o_o_o ___ ± .09_~_ 000 J~~. op~--- 200_~0~0 -~2~:.D~_O -•-• •• __ ._D?,.~ 1. 000 .~ 000 

NH 3.000 . 045 1135.000 ,040 1159 000 045 2800 000 .000 .000 .ODO 

BRIDGE SECTION E 18 MILE ROAD BRIDGE DOWNSTREAM FACE SECTION 

SKEWED FOR PERPENDICULARITY 

Xl 37819.000 29.000 900.000 1400 000 417 000 145.000 517.000 .000 .000 .000 

X3 10.000 .000 .ODO 000 000 .000 000 .000 .ODO .000 

GR 638.300 .ooo 638.500 100 000 637 900 200.000 637.500 300.000 638.200 400.000 

GR 637.700 500.000 637.700 600 000 637.500 700.000 636.700 BOO.DOD 638.100 900.000 

GR 631.600 1000.000 624.700 1135.000 624 700 1159.000 631.500 1174.000 631. 600 1265.000 

GR 635.800 1300.000 637.900 1400 000 638 900 1600.000 638 300 1700.000 637. 700 1800.000 

GR 637.500 1900.000 638.300 2000.000 639 100 2200.000 638.900 2300.000 639.000 2400 000 

GR 638.900 2500.000 639.200 2600.000 639 400 2700.000 639.800 2800.000 .ooo 00 

1 ------------ ·- -- -- - . - -· - - -· - .. -- - - - -·- ·--- - -- -- --- --
07-12-96 12.42 08 PAGE 5 

NH 3.000 .045 1135.000 . 040 1159.000 .045 2800.000 .000 .000 000 

SB 000 1.690 3,030 .000 24.000 .ODO 216.000 .000 627.200 627 200 

BRIDGE SECTION E 18 MILE ROAD BRIDGE UPSTREAM FACE SECTION 

SKEWED FOR PERPENDICULARITY 

Xl 37851.000 32.000 ~O .OQ.O 2500.000 129.000 129.000 129.000 .000 .000 .000 

X2 .ooo .000 1.000 63T:""100- 637 900 ,000 ,000 .000 000 .ODO 

X3 10. 000' .000 .000 000 .000 000 .000 .000 .000 .ooo 
- - - .. - - - --- -------- -· -•- - - .=:-il!Lm..:.:::._ _..:.:: _ __._llllQ: - - iDa·tfoo -_ - _Ji-1:0·.-{QQ_ ___ - _ .OOL- - -_- -_ .. ----...R!t------ J2 000 _____ _______Q_Q_Q_ ___ 641 1 DO _____ H___n_o_o_ •• 100 aoo -

BT 300.000 640.000 .000 400.000 640.000 ,000 500,000 640.000 000 600.000 

BT 639.700 .000 700.000 639.000 .000 800,000 638,400 .ooo 900.000 638.100 

BT .000 1000.000 637.300 .ooo ll.35.000 07. 900 'i3Q 500 1135.000 637.SIOO 633. 700 
''I" 

BT 1147 .000 637.SIOO &"33. 700 1159.000 637.900 633.700 1159 000 637 900 630 500 1174.000 

BT 637.900 .000 1265.000 637.600 .000 1300.000 637.600 .000 1400.000 637.900 

BT .000 1600.000 638.300 .000 1700,000 638.300 ,000 1800.000 637.700 .000 

BT : 1900.000' 637.500' .one· 2000.0CO C3B .300 . 000 " 2200.000 639.100 • O.QQ, 2300.000 

BT 638.900 .000 2400,000 639.000 .000 2500.000 638.900 .000 2600.000 639.200 

BT .. ___ .oo'o_ 2100. 000 .. 639.400. ,.000 2800.000 ~.639 1

• sop .000 .000 -· .0_00 ._oo_o 

F;',age 6 



~,, 

,~· 9~ 641,100 
GR 636.500 
GR 631. 500 

GR 

GR 

GR 

GR 

630.500 

633.000 

635.500 

638.500 

• OQ.~ 
500.000 

1000.000 

1159.000 

1600.000 

2200.000 

2700,. 000 

_64¥(!. ~.09_,. 
635 500 

630.500 

631.000 

633.500 

636.000 

639. BOO 

600 000 

1135.000 

1174.000 

1700.000 

2300.000 

2600.000 

VALLS¥ SECTION UPSTREAM OF 18 MILE ROAD 

634.500 

624.700 

631.500 

634.000 

,636. soo' 
.000 

NEW534.0UT 

700 000 

1135.000 

1265.000 

1000.000 

2400.000 

.000 

633.500 

624.700 

632.000 

634.500 

637.000 

.oo.a 

----'-xi J7B71.ooo 30,000 100 ooa uoo.oaa 20.000 20.000 20~~--

800.000 

1147.000 

1300.000 

1900.000 

2500.000 

.000 

~637 ._5oo_, _,. _400 qpo~d 
632.500 900 000 

624.700 

632.500 

635.0DO 

637,500 

.OQO 

1159.000 

1400.000 

2000.000 

2600.000 

• 0-00 

.oo~o ____ .ooo 
.000 --------

- .GR. _£4.J."-1.OO~-----,•0O.0----63,.8,5.0.O- ---100...-0-00----63~-;i,90-0 -- •• ;aoo 000--------------631-.500--.--- ·3-00-. 000 -- --630 200-~-- ·• 00-.000-
GR 

GR 

GR 

GR 

GR 

NH 

637.700 

631.600 

631 600 

637 700 

639.000 

3.000 

500.000 

1000.000 

1265.000 

1800.000 

2400 000 

.050 

VALLEY SECTION 

Xl 38084.000 

GR 638 000 

GR 622. 700 

GR 636.000 

NH 3.000 

14.000 

.ooo 
96 000 

466 000 

.050 

VALLEY SECTION 

Xl 38384 000 

GR 638.000 

GR 622.700 

NH 3.000 

1 

07-12-96 

8.000 

.000 

340.000 

.050 

12:42:08 

VALLEY SECTION 

637 700 

624 700 

635.800 

637.500 

638 900 

12 000 

12.000 

636.000 

622.700 

638.000 

220 000 

220 000 

636.000 

632.600 

110 000 

600.000 

1135 .000 

1300. 000 

1900.000 

2500.000 

.035 

466.000 

12.000 

3B6.000 

485. 000 

.035 

400.000 

30.000 

400.000 

.035 

637.500 

624. 700 

637.900 

638.300 

639.200 

466. 000 

185.000 

634.000 

628.000 

638.000 

400 000 

165.000 

634. 000 

639 000 

420,000 

700.000 

1147 000 

1400.000 

2000.000 

2600 000 

050 

185.000 

24.000 

425. 000 

600,000 

.050 

430.000 

200 000 

445,000 

050 

Xl 38614.000 8.000 110.000 420.000 175 000 335.000 
________ GR ___ ~638._ooo _________ .ooo ______ 636 000 ______ 25_.ooo. ____ 634 700 ______ ao.ooo __ _ 

GR 622.700 360.000 

NH 3,000 - - . 050 

VALLEY SECTION 

Xl 38829 000 

GR 638.000 

GR 622. 700 

8.000 

000 

260.000 

632 600 

80.000 

80.000 

636.000 

632 .600 

420 000 

. 035 

320. 000 

55.000 

320 000 

639.300 

320.000 

200.000 

635.700 

638.000 

530.000 

,050 

260.000 

60.000 

365.000 

Page 7 

636,700 

624,700 

638.300 

639.100 

639.400 

650 000 

185.000 

632.000 

632.000 

638.000 

445.000 

300.000 

632.600 

000 

530.000 

B00.000 

1159.000 

1600.000 

2200.000 

2700 000 

. 000 

.ooo 

36.000 

450 000 

650.000 

.000 

.000 

220 000 

. 000 

.000 

230 000 . 000 
.632.600. ____ 110.000 ____ . 

.ooo .000 

365.000 

215 000 

632.600 

.000 

000 

.000 

80.000 

.000 

638.100 

631.500 

638.300 

638,900 

639 800 

. 000 

. 000 

628.000 

634.000 

. 000 

.000 

.000 

622.700 

. 000 

000 

.ooo 

900.000 

1174.000 

1700.000 

2300.000 

2800 000 

.000 

.ooo 

58.000 

460.000 

.000 

.000 

.000 

285. 000 

.000 

.000 

PAGE 

.000 

6 

622. 700 _______ 170. 000 ________________ --------------------

.000 

.000 

. 000 

622.700 

.000 

.000 

.000 

.000 

140.000 

.000 
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,, ' 
7• .. ' 

NC .035 . i:iJS ,035 .ODO 000 .ODO .000 .ODO .000 .ODO 

VALLEY SECTION 
Xl 38979.000 13 000 115.000 205.000 195.000 270. 000 1sq.ooo .000 '.ooo .000 

GR 636.900 000 634.400 55.000 635.100 115.000 631,800 13B .ODO 630.600 l.45.000 

GR 629.600 150.000 629.500 158. 000 629.700 164,000 630 100 168.000 631.100 174,000 

GR 631.900 178.900 634,700 205.000 635.300 246 000 ,000 .000 .QOQ ,. 000. 
·"I 

V~LEY SECTION 
Xl 39165.000 16.000 100.000 205.000 186. 00() 186,000 186.000 .ODO .ooo .000 

"'''' =----=-=--xr- _10.000 -~----- -rD00 ··-·-• OJl.Q ______ -.DOD. ______ .QQQ_ __ .•••. OQJL __ -~---.,00.CL -----..636--.00.0--- •- .63,6 .• 9.0.0..----- ~~--.-000~~- - ----- ·------
.GR . 634 .600 000 636 :ooo 52.006 6:fS. 300 100 oo·o · 631.-200 120 000 63D."60() ~ 128.000 

GR 630.400 139.000 630.000 142 000 630.000 153 000 630 700 156.000 631. 200 167.000 

GR 631.500 176,000 636 900 205 000 637.400 257 000 637.600 296.000 638.700 378.000 

GR 639.800 543 000 000 .000 000 .000 ,000 .000 .000 .000 

VALLEY SECTION 

X1 39360.000 14. 000 137 000 245.000 220.000 168.000 195.000 .000 .000 000 

GR 637.000 000 636.900 64.000 635.800 137.000 632.900 158.000 630.800 174.000 

GR 630.600 178.000 630.100 181.000 630.300 192.000 631 200 200.000 632.800 215.000 

GR 637.600 245.000 638.300 345.000 638.800 434.000 639.200 496.000 000 .000 

VALLEY SECTION 

Xl 39685.000 13 000 100.000. 200.000 390.000 280.000 325 000 .000 .ooo .000 

GR 639.800 100.000 632.400 120.000 631.500 127 000 631.300 135.000 631.200 153.000 

GR_ 632 .400 173.000 637 200 200.000 638 700 255.000 638 ;600 310.000 638.700 367.000 

GR 639.000 425.000 639,400 485.000 639.300 545.000 .000 .000 .000 .000 

VALLEY SECTION 

Xl 40355.000 9.000 100. 000 197.000 670.000 670.000 670. 000 .000 .000 .000 

X3 10.000 .000 000 .000 . 000 .000 .000 636.800 638.300 .000 

GR 636.800 100 000 633 100 121.000 632.300 138.000 632 100 157.000 633.200 172 000 

GR 638.300 197 000 637.900 247. 000 637.600 297 000 637 500 354.000 .000 .000 

VALLEY SECTION ··- ·-·---- ... - --·----
Xl 40475.000 -9 .000 100.000 186.000 100.000 ·uo.ooo 118 000 ,000 .000 000 

X3 10 ODO 000 000 .ooo .000 .000 .000 631,500 640.300 . 000 

____ GR ___ 637.500 _____ 1os,~_o_oo 63} . .::400 _ -- 128_.000 ______ 632.600 _____ 139_ 000 __ ____ §3_2_ 200 -----· 1.5_5. o_o_o_ 632 800 _165 000 ________ -------------- ------· --------
GR 638.300 186.000 640.300 225.000 637.400 274.000 637.400 303.000 .000 .000 

1 

07-12-96 12 42.08 PAGE- 7 

VALLEY SECTION 

Pages 
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Xl 40835.000 9.000 100.000 185.000 355.000 370.000 360_.ooo_ .000 .ooo. . 000 _ 

X3 10.000 .ooo ,000 000 .000 .000 .ooo 639.300 640 .600 000 
GR 639.300 100.000 633.500 122.000 632.700 133 000 632 600 149.000 633 000 162.000 
GR 638.700 185.000 640.600 213.000 640.600 261.000 637.300 293.000 :ooo .ooo 

VALLEY SECTION 
Xl 41048.000 9,, 000 n3.ooo 

. 
213.000 1.00.000 189.000 213.000 .000 .000 .ooo 

X3 10.000 .oc>o .000 . 000 .000 .ooo .ooo 638.800 642 300 .000 
GR 638.800 100.oc>o 633.800 127.000 632.900 140.000 633.300 157.000 633y600 166.000 
GR 639.500 

file' 
189.000 641. 200 2).8.000 642.300 260,000 637. 700 303.000 .ooo .goo 

......, ----- - -------~ --------~---- --•-.+------· -------------·------
.• VALLEY SECTION 

Xl 41173.000 8 000 100,000 193.000 105 000 140.000 1.25 .000 .000 .000 000 
GR 640.000 100.000 633. 600 130 000 632.900 150.000 633 200 163.000 634 000 173.000 
GR 637.600 193. 000 637 400 238.000 638.200 278 000 000 000 000 .000 

VALLEY SECTION 
Xl 41323.000 8,000 100.000 176 000 140. 000 160.000 150.000 .000 000 .000 
GR 638.600 100.000 634 .100 121 000 633.400 128.000 633 100 147 000 634.300 155.000 
GR 639.600 176.000 6)9.500 212.000 639.400 280.000 .000 .000 .ooo , 000 

NC .045 .050 .042 .300 500 .000 000 .000 .ooo .000 
ET .000 .000 .ooo .ooo .000 1.400 000 .000 .000 .ooo 

BRIDGE.SECTION,DEQUINDRE.ROAD BRIDGE.DOWNSTREAM.FACE .. -. --· . 
Xl 41484.000 l3. 000 288 000 312.000 161 000 161.000 161.000 .000 ,000 .000 
X3 10.000 .ooo . 000 .000 ,000 .000 .ooo 640.000 640.000 000 
GR 640.100 175.000 63 9. 600 282 000 636.200 288 000 635 400 290 000 634.600 291 000 
GR 632.500 293.000 632.500 303.000 634.800 307.000 636.200 312 000 638 400 318 000 
GR 639 400 336.000 639.600 352.000 640 000 550.000 .ooo .000 000 .000 

SB .000 1. 700 2.800 .000 23.000 ,000 119,600 .000 633.700 633 700 

NC .070 .070 .050 . 000 .000 ,000 .000 .000 .000 .000 
BRIDGE SECTION DEQUINDRE ROAD BRIDGE UPSTREAM FACE 

Xl 41529.000 15.000 288,000 312.000 45,000 45.000 4 5. 000 .000 .000 .000 

X2 .000 .000 1 000 638 900 641. 000 000 000 .000 .000 .ooo 

X3 10.000 .000 000 . 000 .000 .000 ,000 641.000 641·.ooo .000 

BT 6.000 212.000 641. 000 .000 282.000 641. 000 .000 288.000 641.000 .000 

--- - BT_~_ 312.000 __ __ 641.000 ________ .ooo ____ 3_1_0.000 _______ 641._0_00 - --- ----- . 000 _______ 550 .. ooo -- ... 6.41. ooo _________ , ooo _______ • ooo. ____ . ---···- -----···· ·- -- ----
GR 642.000 212. 000 641,800 246.000 641.000 268.000 639.600 282.000 636.200 288.000 

GR 635 400 290. 000 634 600 291 000 632.500 293.000 632 500 303.000 634. 800 307 000 
GR 636.200 312.000 638,400 318 000 6)9.400 336.000 639 600 540.000 641. 900 550.000 

NH 3 000 .050 5. 000 . 035 117.000 .050 128.000 .000 000 .ooo 
VALLEY SECTION 

Xl 41696.000 10.000 5 000 117.000 225.000 110.000 167.000 .000 .000 000 

Page9 
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GR 642.000 

GR 632.700-

EJ .000 

1 

,,, 

.000 

--72.000 

.000 

642.000 

633.700 

.000 

5 000 

75 000 

,000 

07-12-96 12:42:08 

SECNO DEPTH CWS~L CRIWS WSELK EG 

Q QLOB QCH QROJ3 ALOB ACH 

tt__, TIME VLOB VCH VROl3 XNL XNCH 

633.800 

633.800 

,000 

HV 

AROB 

XIIR 

54 -~?-° 
77 500 

.000 

HL 
VOL 

WTN 

'h, 

6}}. ?DO 

-640. 700 

.000 

57. a.a.a 
117.000 

.000 

OLOSS 

TWA 
ELMIN 

BANK ELEV 

LEFT/RIGl!T 
SSTA 

------- - __ s.x..oeE _'_XLOBL ___ XLCH_ "_'_..xLQBR__ .I.TR.I.Ah. __ .me,_________ ..ICONT..~--CORAR-- - 'l'OPWID-------ENDST---- --

*PROF 1 

*SECNO 33025,000 

VALLEY SECTION AJ DOWNSTREAM 

33025 00 8.96 

1100. 77, 

,00 1 27 
.001468 0 

0 

1490 NH CARD USED 

*SECNO 33109.000 ... 

62 8 76 

730. 

3. 93 

0' 

3470 ENCROACHMENT STATIONS= 

,00 

294. 

56 

0' 

396 0 

OF RYAN ROAD 
628.80 628 92 16 ,00 ,00 626.40 

60, 185. 525. 0' 0, 623.70 
.050 .050 .150 .000 619.80 348.76 

0 0 0 ,00 396.80 745.56 

432.0 TYPE= 1 TARGET= 36.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 631.30 ELREA= 631 30 

BRIDGE SECTION AK RYAN 

33109.00 8 96 628.76 

1100. 

,02 

. 000115 

0 

SPECIAL BRIDGE 

SB XK 

,00 

0' 
,00 

280 . 

XKOR 

1. 81 

*SECNO 33143 000 

1100. 

3 89 

280. 

COFQ 

3. 03 

6070,LOW FLOW BY NORMAL BRIDGE 

ROAD DOWNSTREAM FACE 
,00 

0 
,00 

280 

RDLEN 
,00 

,00 629.00 

0 

.050 

2 

BWC 
30.00 

283. 

.015 

0 

BWP 
00 

,23 

0' 
.150 

0 

,08 

3' 
.000 

BAREA 

320. 00 

,00 

Page 10 

,00 620.20 

L 100000.00 

619,80 400,00 

32.00 432.00 

----·----· 
ss 

00 

ELCHO 

620.00 

ELCIID 

619.80 

63_~:. 700 

·641. 000 

.000 

,, ' 

60.000 

·120.000 

.000 

PAGE 8 

,, ' 



NEW534.0UT 

' . ' 
EGPRS= .000 EGLWC= 629.143 ELLC= 62 9. 53 0 PCWSE= 628 763 ELTRD= 632. 700 

3370 NORMAL BRIDGE,NRD= 31 MIN ELTRD= 632.70 MAX ELLC= 629.53 

3470 ENCROACHMENT STATIONS= 396 0 432 0 TYPE= l TARGET= 

430.00 431.00 46?7 BRfDGE DECK DEFINITION S!mOR At $1ATION$ 

3495 OVERBANl{ AREA ASSUMED ~ON-EFF~CTIVE,SLLEA= 620. 20 ELREA= 

12:42:08 

BRIDGE SECTION AK RYAN ROAD UPSTREAM FACE 
33143. oo 8.87 628.67 

1100. 87. 1013 
n, e eo 4.68 .v, :::>. ;,g 

.000429 124. 124. 
0 

1490 NH CARD USED 
•SECNO 33675.000 

VALL~:sECTIO~_AJ 
33675.00 7. 75 629.05 

1.100. 11 875. 
.06 78 5.68 

002091 532. 532. 
0 

CCHV= .300 CEHV: .soo 
1490 NH CARD USED 

*SECNO 33835.000 

VALLEY SECTION A 

00 

0. 

.00 
124 

.00 

214. 

1.35 
532. 

33835.00 9 06 629 66 .oo 

.oo 629.02 

l6 217, 

.015 .015 
2 0 

.oo 629 .46 

14. 154. 

.060 .037 

3 0 

6;29,70 

. 35 .02 

0 4. 

.150 .ooo 
0 -80.75 

.40 .43 

158 •. 8 

046 .000 
0 .oo 

,03 .13 

36.000 

632.70 

00 620.20 

l 100000.00 

6"19.BO 396.00 
36.00 432 00 

.oo 627.90 
4. 625.20 

621. 30 375. 00 
339.27 714. 26 

.11 625,10 
910. 564. 346. 0. 

.oo 
678. 

050-
162, 0. 10. 6. 629.40 

.10 . 83 · · 
000305 _____ 250._ 

0 
---- -----r:ii-9 O NH CARD USED 

*SECNO 34170.000 

2 14 · 13 

.160 ------140. 

-.·031- -~--.050--~-:ooo- -620·.60 ·201".49·-,-

___ 3 _____ -----0- --- ----o ------"-"oo- --420·.·31·--- 101.-ao--

PROPOSED PEDESTRIAN BRIDGE N0.2 DOWNSTREAM FACE 
341i0 co Cl,'11.J 629 i3 00 .oo 629 62 .10 .10 .03 628.00 

910. 54. 682. 174 77. 241 210. 15. 8. 627 .30 
.14 .70 2 83 .83 045 .030 045 .000 621.30 160 84 

000303 275. 335. 400, 2 0 0 00 239.21 400.05 

Page 11 

i .. ' 

PAGE 9 



ll,1, 

,1111 

::::'....!-"-' --

NEW534 OUT 

0 

SPECIAL BRIDGE 

SB XK 

.00 
XKOR 

1.50 

*'SECNO 34180.000 

COFQ 
3.03 

RDLE.N 

.oo 
BWC 

l.0.00 

BWP 

.oo 
BAREA 

193,20 

6870 D.S. ENERGY O? 629.82 HIGH~ THAN COMPUTED ENERGY OF 629.Bl 
PRESSURE AND WEIR FLOW 

EGPRS 

630 25 

1 
07-12-96 

EGLWC H3 

629.82 

12:42.08 

PROPOSED PEDESTRIAN 
34180 00 8.43 629.73 

QWEIR 

00 543 

BRIDGE N0.2 

.00 
910. 54. _ ~82_~-----!7!.!.-- - - - -- - - - - - - - -- -

.14 .70 

.000303 10 

0 

1490 NH CARD USED 

*SECNO 35279.000 

35279,00 7 28 

910. 746. 

42 .86 

.000208 877. 

0 

2.83 .83 

10. 10. 

630.08 .oo 
154. 10. 

1 61 .60 
1117. 1152. 

QPR 

36i. 

UPSTREAM FACE 
.00 629.82 
??. ______ 241. 

.045 .030 

2 0 

.00 630 10 

863. 96. 

.043 . 028 
2 0 

BAREA 

193. 

TRAPEZOID 

AREA 

132. 

10 

-- 209_._ 

.045 

7 

.02 

16. 

. 045 

0 

.00 
_. __ .15 , 

.000 

.00 

.25 

32 . 

.ooo 
.00 

.. 

ss 
2.00 

ELLC 

627.30 

.00 

-- - 8 ._ 

621 30 

239.19 

02 

15. 

622.80 

436.91 

./ 

ELCHO 
621.30 

ELTRD 

628.00 

628.00 

-- 627 .. 30 

160.86 

400.04 

624.90 

625 70 

272,31 

709.22 

ELCHD 

621. 30 

------- . -

PAGE 

-· - . 

______________ ___:_:_:__.:_:_~:__:.~-~:.....;~---'--C.'--C. _________________________________ _ 

_ _ • SPECIAL BRIDGE _. __ 

--- .... ·- ···- ---·-so7o ,Vruif.ABLE" ELCHU OR Ei.CHD- ON CARD SB NOT SPECIFIED 

SB XK XKOR COFQ ROLEN BWC 

.00 1.50 3 03 00 6.00 

•SECNO 35285.000 

PRESSURE AND WEIR FLOW 

BWP 
.00 

BAREA 
160.00 

Page 12 

ss 
2.00 

ELCHU 

622.80 

ELCHO 

622.80 



NEW534 OUT 

EGPRS. EGLWC , H3 QWFfIR -• QPR BAREA TRAPEZOID ELLC EtTR.D 
ARISA 

630.B4 630.10 00 52. 857. 160. 130. 629.50 630.25 

PROPOSED PEDESTRIAN BRIDGE N0.1 UPSTREAM FACE 
35285.00 1 94 630.74 ,00 .oo 630.75 .01 .65 ,00 624.90 

910. 775. 124. 11 114)., 106, 24 32, 15, 625.70 
,2 .68 1.17 .46 .043 02B .045 .ODO "n.so 258.94 

.000096 0 0 3., .oo -isii.01. )12. 96 
0 

1490 NH CARD USED 
*SECNO 35725.000 

3301 HV CHANGED MORE THAN HVINS 

VALLEY SECTION C 

35725.00 7.22 630.62 .co .co 631.15 c, .. 
.• o 628. 70 _,, 

·-' 
910. 29. 767. 114. 15. 121. 79. 41. 19, 630 20 

45 2.00 6.32 l. 44 .050 .041 .050 .000 623.40 356.84 
.004821 540. 440. 340. 2 0 0 .00 182.62 539 .4 7 

0 

1 
07-12~96 12 42·08 

PAGE 11 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWID ENDST 

1490 NH CARD USED 

*SECNO 36100.000 

.• ---BR-IOOE.:sECT£ciN-n-ELHIA ·PARK-BRIDGE· n-OWNSTREAM-FA-CE - ----- ---

. 36100.00. •.. 8. 29 -,631.59 ., 00 . . 00-- 631.64 .05•-- . 34 - ;14· 631.13 .. .. 
9:1-0. 27. 883. 0' 65, 473, 0' 44, 21. 633.20 

.51 42 1. 87 . 00 . 050 . 048 . .050 .000 623 30 76.SO 
.000316 375 315. 375. 2 0 0 00 193.41 269.91 

0 

SPECIAI.i BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA ss ELCHO ELCHO 

Page 13 



" 
00 1 64 

*SECNO 36190.000 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC 

632.75 631.65 

3.03 .oo 

H3 QWEIR 

. oo 101. 

NEW534.0UT 

19.00 oo 134 71 00 
- --------- ------ -.....----- .. ------

QPR 

812 . 

BARBA TRAPEZOID 
ARE)\ 

135. 1.35. 6,3:0,40 

-- -. ' ' 

El,TRD 

632.30 

"'==---·-----'-'-----------------'------------------------'--------------:--

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 631..13 

BRIDGE SECTION DELHIA PARK BRIDGE UPSTREAM FACE 
36190.00 9.18 632.48 00 ,00 632 51 

910. 94 816. 0 l.77. 54 9. 
.52 .53 1.48 00 .050 ,048 

. 000206 90 90. 90. 2 0 
0 

*SECNO 36250.000 

VALLEY SECTION OF EXISTING CROSS-SECTION 
36250.00 7.51 

91.0. 0. 
,54 .oo 

. 000207 60 . 

0 
1490 NH CARD USED 

*SECNO 36300 000 

1 

632 51 .00 .00 632 53 

910 0 0. 808 

1.1.3 

60 
00 

60. 
050 

0 

040 
0 

07-12-96 12 42,08 

ELREA:= 

03 

0. 
000 

2 

02 

0. 

. 000 

0 

.87 
46. 

000 

.00 

.01 

47. 

633.20 

.oo 
21. 

623.30 

232.91 

.00 

21 
.000 625.00 

00. 26L52 

631.13 

633 20 
39 82 

272.74 

634.00 

636.00 

35.99 

297.51 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

PAGE 12 

·-c< --,,:~iME-===~~~= ~:--~@:- ~ ~--:~:-~=-·--~--'-~ii::"::==~----=-:~--=IN LEIT/:~~:T -:-=---~-~-:--::--:-:-=--=--:~-~:-:--:·:--:---:-: ----- ~ 
-SLOPE-- .XLOBL ---XLCH - - XLOBR -ITRIAL-----IDC· - - ICONT- - CORAR ·TOPWIP ---ENDST· - ---- · ---- - -- ·· - - · --- '" - ---- -··-- · - -- --

3265 DIVIDED FLOW 

TWO CONTROL STRUCTURES 

36J00.00 

910. 

4,21 

0 

632 .41 

910. 

.00 

0 

00 

0. 

632.69 

215 

.28 

0. 

. 03 
47. 

Page 14 

.13 
22. 

686.00 

634 00 



==--

54 . 00 4 24 
.003a2s-··- --so: ··-----so.•

o 
1490 NH CARD USED - · 

*SECNO 36330,000 

STORAGE FACILITY SECTION 

36330.00 11.07 632.77 

910. o. 910:" 
,5-6 .00 .52 

.00 

.00 

0. 
,00 

• 050 ,027 

.00 632.77 

0. l.743. 

.050 045 

NEW534.0UT 

.000 000 628. 20 59.54 . - . - ..--•· 
.00 144 91 234.00 

.00 .00 . 08 -63?,00 
o. 48. 22. 634.00 

.000 .000 ·621. 70 25 .]6' 

14-9-0 NH. CARD-·&sEo 
~SECNO 36925.000 

-______ :_.o:_o:_o::_0~1;• ___ _:3~0~.~---3:_o:.:_· ___ .::_:...:_ ____ :.._ ___ _::...._ ___ __: ___ .:_:.::_ _ _:_:::___:_:__:_::_:.:.:. __ -:-_________ :-:-:::---:-:-:--::---:---::-::--:::::-·-:--:::-:::-:-:::-:--:::-= 30. 2 0 0 .00 223 41 248.77 

----....... ~-- . ........ -- ... . _ _,.., ......... + , •• - --- ··- . . --- ... 

STORAGE FACILITY SECTION 
36925.00 10.08 632.78 

910. 0. 910. 
94 .00 60 

. 000 024 1125 825. 
0 

1490 NH CARD USED 

*SECNQ 37253.000 

STORAGE FACILITY SECTION 
37253.00 9.09 

910, o. 

1. 07 00 

. 000035 328 . 

0 

1490 NH CARD USED 

~SECNO 37819.000 

63 2. 79 

910. 

.69 

328. 

.00 

0. 

.oa 

625 • 

.oa 

0. 

.oa 

200, 

.00 63 2. 79 .01 . 02 00 
0 1529 0 . 79. 26. 

• 04. 5 . 045 .000 000 622.70 
2 0 0 .00 211 89 

.oo 632.B0 .01 ,01 , 00 
o. 1324, 0' 90, 27, 

.045 045 000 000 623 70 
0 0 0 ,QQ ;;ioo,;n 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 638.10 ELR£A:: 637 90 

BRIDGE SECTION E 18 MILE ROAD BRIDGE DOWNSTREAM FACE SECTION 
1 

SKEWED FOR PERPENDICULARITY 

37819.00 8.12 632.82 .00 00 632 83 .01 . 03 
910. 0' 910. 0' 0' 1026. 0. 104. 
1. 24 .00 .89 .00 .045 .038 .000 .000 

.000097 417. 517. 145. 1 0 0 .00 
0 

1490 NH CARD USED 

Page 15 

.ao 

30. 

624,70 

293,68 

634.00 

635 00 

31..11 

243.00 

635.00 

636.00 

36. 90 

23 7, 17 

638 .10 

637.90 
981.40 

1275.08 



SPECIAL BRIDGE 

SB XK l(KOR 

• 00 + 1.69 

*SECNO 37851.000 

• COFQ 

3.03 

6070,LOW FLOW ay NOlrnAL a~!DGE 

RDLEN 

.00 

BWC .. 

24.00 
BWP 

.oo 

NEW534.0UT 

BAREA 

216 00 
ss 

.00 

ELCHU 

62'1 20 

ELCHD 
627.20 

EGPRS= 633.282 ECLWC= 63S 318 ELLC= 633.700 PCWSE= 632,817 ELTRD= 637.900 """'"----..::.:::.::::.::..._=.:::..:.::..._==-=_:_::_:::._:=:.:_.....:.:~::.::__:.:::=.::._.:..:_::..:.:.:.:......:::::'.'.::::.::__.::.::.:..::,::~---------------------
3370 NORMAL BRIDGE,NRD= 32 MIN ELTRD= 637.90 MAX ELLC= 633 70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637.50 ELREA= 637.00 

BRIDGE SECTION E 18 MILE ROAD BRIDGE UPSTREAM FACE SECTION 
SKEWED FOR PERPENDICULARITY 

37851 00 I. ::,o 632.68 628.23 .00 633 03 . 35 03 .17 637 50 
910. 0. 910. 0. 0. 192. 0. 105 32. 637.00 
1. 24 .00 4.75 DD .045 040 .045 .000 624.70 881.83 

.002172 129. 129. 129. 5 12 D -538.49 590 85. 1472 68 
0 

•SECNO 37871. 0_00 

VALLEY SECTION UPSTREAM OF 18 MILE ROAD 
37871.00 8 43 633.13 00 00 633 14 01 .oo .10 637,50 

910. 0. 910 0 0 1121. o. 106. 32. 637.90 
l 25 .00 .81 00 .045 .039 045 000 624 70 976.48 

. 000077 20 . 20. 20. 2 0 0 .00 301.25 1277 74 
0 

1490 NH CARD USED 
*SECNO 38084.000 

VALLEY SECTION 

38084.00 10.44 633.14 .oo 00 633 14 .00 .oo .00 636.00 

__ _:_:~--~---·-=~~~~--~: -· -:~~-- ---
9~~- ~-~ ,,_-~-~~~--~~~--:~:~-:-o~~-~:~~---522~~--=~!~~Jo 

.000002 185 .. 185. . 185. . - 2- • 0 -- --- 0 - - -.00 426.56 455 71 
0 

l 

07-12-96 12·42.08 PAGE 14 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

Page 16 



i41 
' 

~-

SLOPE XLOBL XLCH XLOBR 

1490 NH CARD USED 

*SECNO 38384.000 

VALLEY SECTION 
383B4.00 10.44 633.14 . 00 

9!0. o. 910. 0. 
1..58. .% .12 .06 

• 000022 165 . 300. 430. 

1490 NH CARD OSED 
*SECNO 3861,4, 000 

VALLEY SECTION 

38614.00 10 45 533.15 .00 
910. 0. 910. 0. 
1. 77 .02 .34 .02 

.000004 175. 230. 335 
0 

1490 NH CARD USED 
*SECNO 38829.000 

VALLEY SECTION 

38829.00 10.-45 633. 15 00 
910. 0. 910. 0. 
1.89 .04 .48 04 

• 000008 200 215 260. 
0 

*SECNO 38979.000 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

NEW534 OUT 

!TRIAL IDC !CONT CORJ\R TOPWID ENDST 

.00 633.15 • Dl: . . 00, .00 632.60 
2. 1262. 1 133. 35 632.e:o 

.050- .035 .050 . 000 6'22,70 212. 2d 
1 0 0 .oo lSll,64 403. a4 

.00 633.15 .00 00 M 632.60 .vv 

2. 2643 2. 144. 37. 632.60 
.050 • 035 .050 .000 622.70 102.26 

0 0 0 .00 326.64 428.90 

00 633.15 .oo .00 00 632.60 
1 1914. 1. 155. 38. 632.60 

.oso .035 .050 ,000 622 70 76.44 
0 0 0 .00 248.16 324.60 

VALLEY. SECTION . """"""""'----:==--~---~--=-~ -~=·= ="--e-=-="--"""'=-~~-~-----=-..·---=-==-- .. : __ :.:...::.:=:..:-30919:,0-0=::----......::.3 4-0-6-32,9o-------6-3f.:9'o ----=:ao=-=633-:-91·-==r:o•~------.oo o--635-:-lo 
910. o. 910. 0. 0 113 - -0. 

1.90 

. 014667 

0 

.00 
195. 

*SECNO 39165.000 
1 

07-12-96 12.42 08 

8.04 

150 . 

. 00 
270. 

,035 

20 
035 
17 

.035 
0 

159. 39•. 634.70 

.000 629.SO DO.Jo 
.oo 57 .313 187,69 

PAGE 15 

Page 17 



SECNO DEPTH CWSEL CRIWS 
Q _QLOB .. ;oca _QROB 

.. 
TIME VLOB VCH VROB 

SLOPE X'LOBL XLCH XLOSR 

3301 HV CWillGED MORE THAN' ffil'INS 

VALLEY SECTION 
39165,00 4. 59 634.59 

910 0 910. 

1.91 .oo 3 32 
. 001387 186. 186 

0 
*SECNO 39360,000 

VALLEY SECTION 
39360.00 4.79 634.89 

910. o. 910. 

l 93 .oo 3.87 

,002141 220. - }-_~? . .. -
0 

*SECNO 39685 000 
VALLEY SECTION 

39685 00 4. 33 635 53 
910, 0 910. 

1. 95 00 3 64 

. 001604 390. 325. 

0 

*SECNO 40355.000 

VALLEY SECTION 

40355.00 4.52 636.62 

910. 0 

2 00 00 

001597 670. 

0 

*SECNO 40475.000 
l 

07-12-96 12·42:08 

910. 

3.50 
670 

.00 

0 
.00 

186 

. 00 

0. 

00 

1~~ •. 

00 
0 

.oo 
280 

.oo 
0 

00 

670. 

'. 

WSELK 
ALOB-

XNL 

ITRIAL 

.00 

o. 
.035 

3 

.00 

0. 

.035 

3 

.00 
0 

035 
2 

00 

0. 

.035 
2 

EG 
,-ACH 

XNCH 

IDC 

634 76 
274. 

035 

0 

635.12 

235. 

.035 

. . ·--- 0 

635.13 

250. 

035 

0 

636 81 

260 
035 

0 

NEW534.0UT 

H'l HL OLOSS BANK ELEV 

AROB ~ ,- NOL ,,TWA- LEFT/RrGHT . ' 
XNR "1'N ELMIN SSTA 

!CONT CORAR TOPWID ENDST 

.17 . 60 .25 635.30 

0. 159 39. 636.90 

. 035 000 630,00 103. 46 

0 .00 89 14 192 60 

.23 .33 . 03 635.80 

o. .161. 39. 637.60 

.035 .000 630.10 143. 57 

. - ... . 0. _. --· 00 .. _ _ 84.50. 228.08. .. -- - - . . . . 

21 60 .Ol 639.80 

0. 162 40 637.20 

.035 000 631.20 lll 55 

0 00 19.03 190.58 

.19 1.07 .00 636.80 

o. 166. 41. -638.30 

035 .000 632.10 101.33 

0 .00 87.43 188.76 

PAGE 16 
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NEW534.0UT 

. ,-
SECNO D~P'l'H CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q ' - ~- "QLOB . 

QCH' QROB AtOB ACH ARoB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR ""N ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID )WDST 

34'95 OVRRBANK AAEh AS~t.n-\~D ltON-~FE'~CTI'VE,ELLEA~ 637 50 ELREA::c 640.30 
:t!i:...:.___ ______ ._ -----

. - .... 
VALLEY SECTION 

40475.00 4.60 636.80 

910. 0. 910. 

2 01 
.002120 

0 

.DO 
100. 

•SECNO 40835 000 

4. 03 

118. 

.00 

0. 
.DO 

140 

3280 CROSS SECTION 40835.00 EXTENDED 

.00 

0 
. 035 

0 

.18 

3495 OVERBANK AREA ASSUMED NON-EFFECTIV~,ELLEA= 

VALLEY SECTION 
40835 00 4.87 63 7. 4 7 . 00 .00 

910. 0. 910. 0. 0. 
2.04 00 3.55 .00 . 035 

001336 355 360 370. 0 
0 

*SECNO 41048.000 

3280 CROSS SECTION 41048.00 EXTENDED ,07 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 

-------VALLEY SECTION 

41048 00 4 87 637.77 .00 . 00 . 
910. 0. 910. 0. o. 
2_ 06_. _ ,00 3.61 00 . 035 _ 

.001500 213. 213. 213 2 
0 . 

*SECNO 41173,000 

VALLEY SECTION 

41173.00 5,10 638.00 .00 .00 

910. 0. 886. 24. 0. 

637 06 .25 22 .03 637.50 
226. 0. 167 42. 638.30 
.035 . 035 .000 632.20 104.72 

0 0 .00 75.59 180.31 

FEET 

639.30 ELREA= 640.60 

637.67 .20 .60 02 639.30 
257. 0. 169. 42, 638 70 
.035 .035 .000 632.60 106.92 

0 0 .00 73 .14 180.06 

FEET 

638 80 ELREA:::: 642.30 

.637.97 .. 20 · .30 .00 -638.80-
252. 0 170. 43. 639.50 
. 035 . 035 . 000 . 632.90 . 105.56 

0 0 .00 76.71 182.26 

638 .14 14 .15 .02 640.00 
293. 32. 171 43 637.60 

Page 19 
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2 07 

\Po.0964 
0 

1·· 

.00 

'1'05. 
3 02 • 77,. 

:-125 -~ - - ,140. 

07-12-96 12:42:08 

SECNO DEPTH CWSEL CR.1wS-
Q QLOB QCH QROB 
TIME VLOB VCH \/RO~ 

tl:tJ...:.1____ ________ SLOP:E 
XLUBL ---xIOCF XLOSk ----------·- •-.- .. 

*SECNO 41323 000 

41323 00 5.04 638.14 00 
910. 0. 910. 0. 
2.08 .00 4 01 .00 

.001835 140. 150 160. 
0 

CCHV= . 300 CEHV= .500 
*SECNO 41484.000 

• 032_ _ 

.,., .- 2 

WSEi.l< EG 
ALOB ACH 

XNL XNCH 

NEW534.0UT 

035_ 

HV 

AROB 

a' 
_._ooo ___ 632.90_ 109,35 __ 

-- .Ob -1se.aa ·::::268.23·:. 

HL 
VOL 

OLOss BANK BLEV 
TWA LEPT/RIGRT 

XNR Wl'N ELM IN SSTA 

11Rl,5f_ Int: ·1"'!'1;rnr,:--·=~--y,~COJ!! ____ £0M!' .. ~-,opwrn ..... f;NOST. 

,00 638.39 .25 .19 . 06 638.60 
0 227. 0. 172. 43 639.60 

035 .035 .035 .000 633.10 102 13 
2 0 0 .00 68.10 170.23 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 640 00 ELRRA= 640.00 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE DOWNSTREAM FACE 
41484 DO 

910. 

2.08 
.008654 

0 

5.77 

0. 

.00 

161 

638 27 
910. 

8 46 
161. 

nn .vv 

0. 

00 

161 

.00 
0, 

045 

2 

639. 38 

108. 

.042 

0 

l 11 

0 

050 

0 

173 

000 

.00 

43. 

632 50 

24.00 

636 20 
636 20 

288.00 

312 00 

- ~ -, 

PAGE 17 

----- SPECIAL BRIDGE ---------------···----·---·-----~-

SB XK 
_ _________ .00 

XKOR 

. _i. ?O 

•SECNO 41529,000 

COFQ 
2.80 

RDLEN 

.00 

6070,LO'W FLOW BY NORMAL BRIDGE 

EGPRS= 639 796 EGLWC= 640 .158 ELLC= 

BWC BWP 
. 23. 00 _ .. 00 

638 .900 PCWSE= 

ss ELCHU ELCHO BARE!\ 

119. 60 ... .oo ... 633.70 .... -633.70- ·-------- -

638.267 ELTRD= 641. 000 

Page 20 
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3800 PREVIOUS ST GREATER THAN CURRENT 
'4l?"29:oo~--326~3'7 :-·-31a.·oo··-- 3i'e":'Oo· 
3800 PREVIOUS ST GREATER THAN CURRENT 

41s23 .:oo 326. 39 31B oo :ne. oo 
3800 PREVIOUS ST GREATER THAN CURRENT 

318,00 

CTJRRENT 

NEW534.0UT 

336.0• --'312.00 ,. S40.00 

336.00 312,00 540,00 

336.00 312.00 540 00 41529.00 325.71 318.00 

3800 PREVIOUS ST GREATER THAN 
·· ~41s29 oo · · Ji7~4s·· 31s oO 

3900 PREVIOUS ST ORRATER THAN 

- 'iie-.o• ---· -3-36.00 · 54.0 .oo 
CURRENT 

41529,00 326.40 3.18.00 318 00 33'6 oo 312.00 540.00 ----- -~---- . _ __:::.:_::__:.:::._::_:__:..::._·:...::::......_..:.:.::.:::::__::::::.:.:: _______________________ -_~---.--_-_-__ -__ -_-_ -__ -_-__ -_ 
--- -·-- ------- -------- ----------------- --·--- - -----· ···- ----- ··-· ---··-- -·------ --07-12-96 12:42:08 

SECNO 

Q 

TIME 
SLOPE 

DEPTH 

QLOB 

VLOB 
XLOBL 

CWSEL 

QCH 
VCH 

XLCH 

CRIWS 

QROB 

VROB 
XLOBR 

3B00 PREVIOUS ST GREATER THAN CURRENT 

4.15-29.00 326.98 318 00 318.00 

3800 PREVIOUS ST GREATER THAN CURRENT 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 

ACH 

XNCH 
IDC 

336 00 

_ _ __ J,_1_5 2~: Q.£. ____ ~ ~?_-].8_ _ __ _J !_8_. q_o _ _ __ 318 _oo ______ 3 36. oo.: 
3B00 PREVIOUS ST GREATER THAN CURRENT 

41529 00 327.48 318 00 318.00 336 00 
3800 PREVIOUS ST GREATER THAN CURRENT 
41529.00 326.36 318.00 318 00 336.0Q 

3800 PREVIOUS ST GREATER THAN CURRENT 
41529.00 327.14 318.00 318 00 336. 00 

3800 PREVIOUS ST GREATER THAN CURRENT 
41529.00 325.96 JlB 00 318 00 336.00 

3B00 PREVIOUS ST GREATER THAN CURRENT 
41529.00 326.46 318. 00 318 00 336.00 

HV 

AROB 

XNR 

ICONT 

312.00 

HL 

VOL 
ISTN 

CORAR 

54Q_.OO 

_312.00 __ :.540.0Q ___ 

312.00 540.00 

312.00 540.00 

312.00 540.00 

312.00 540.00 

312.00 540.00 

CLOSS BANK ELEV 
TWA LEFT/RIGHT 

ELMIN SSTA 

TOPWID ENDST 

------ ' 

PAGE 18 

3800 PREVIOUS ST GREATER .THAN.CURRENT 
4i52.9 .·oc7· --y2-7-53---::-:i1B-OO 310. oo 335. oo 312: oo --- . ____ -- ______ · ~-- . :---- - ----- ----- -- - - - - ---- ... --

540 oo--
.. 3800. PREVIOUS ST.GREATER-.THAN -CURRENT- ..• --- - . -------- --· -•· . - ---- . 

41529.00 326.59 318.00 318 00 336.00 312 oo 540.00 
3 800 PREV!OUS .$T GREATER THAN CURRENT • 
41529.00 327.55 31B. 00 318.00 336. 00 312.00 540.00 

3800 PREVIOUS ST GREATER TRAN·CURRENT 

41529:00 325.80 318 00 318 00 335.aa 3i2 DO 540. 00 
3800 PREVIOUS ST GREATER THAN CURRENT 

415i9 oo 326.59 310.00 310 oo 336.00 312 oo 540 00 
3800 PREVIOUS ST GREATER THAN CURRENT 

Page 21 
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NEW534 OUT 

41S29,0Q 327.08 318.00 318.00 336.0D 312 00 540.00 
- 3280 CROSS· SECTION - 4152""9 ;QO EXTENDED-~•-··~ -:,a-PEE:.T ...... ,_ ..... __ _ 

3301 HV CHANGED MORE THAN HVINS 

J,6'85 20 TRIALS ATTEMPTED WSEL, CWSEL 

±1::..L...: -- --- --rn PR013AB!:.P !HMIMl'Jf! .~PF.t TP':!C l!:l'qJl!!R{~i 

3720 CRITICAL DEPTH .ASSUMED 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE UPSTREAM FACE 
41529 00 9.28 641.78 641.78 .00 642.04 . 26 .77 

910. 82. 103 726. 24. ,0 He ,oO .,. ..LO .... • 
_.,_,..,_ 

2 09 3.42 5. 50 3.92 .070 .050 .070 .000 
.047936 45. 45, 45, 20 9 0 -574.60 

0 

l 
07-12-96 12:42•08 

SECNO_. DEPTH. • - CWSEL CRIWS WSELK EG •• • HV HL, 

Q QLOB QCH QROB !\LOB ~CH: AR9_B: _ VOL 
TIME -VLos VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC ICONT CORAR 

1490 NH CARD USED 

•SECNO 41696.000 

3280 CROSS SECTION 41696 00 EXTENDED 1.14 FEET 

VALLEY SECTION 

41696 00 9 44 642 14 .oo .00 642 17 .03 .07 

. ~1.0.. 0. ~OS. . :S. __ .• 1. .. 612 ...... 14. 174. 
- -- 2·.-i-2--:-- -·.-o9 ~- --1 ·49~- --~:3-7-·--- -oso ___ ·-. 035 - - . oso . ooo · 

_9091=_2_8 2_~5 167. 110. 3 O O .00 

D 

1 

07-12-96 12:42·08 

Page 22 

.26 636.20 

"· 63.6.20 

632 50 246 62 
3 03. 38 550.00 

PAGE 19 

·OLOSS ·BANK ELEV 

TWA •. LEFT/RIGHT .. _ 

ELMIN SSTA 
TOPWID ENDST 

.07 642 00 

-4J. _ --640.70:~--- ---- ---·-· ---~- ·------- --
632.70 .00 

128.00 128 00 

PAGE 20 

THIS RUN EXECUTED 07-12-96 

·-



*••··············································· 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 

MODIFICATION - 50,51,52,53,54,SS,56 

IBM-PC-XT VERSION AUGUST 1985 

****••············································ 

T1 CITY OF STERLING HEIGHTS - GIBSON & PLUM BROOK DRAIN 

T2 FLOOD STAGE 2; 50 YEAR 

NEW534.0UT 

T3 EXISTING IMPROVEMENTS BETWEEN 18 MILE RD & DEQUINDRE RD 

Jl !CHECK INQ NINV IDIR STRT METRIC 

0. 3. 0. 0. 4.000000 .00 

JR RATING CURVE DATA 

J2 
1223.00 

NPROF 
629.00 

!PLOT 

1750.00 

PRFVS XSECV 
629.70 

XSECH 

2460 00 

FN 

2.000 .ooo -1.000 

1 

07-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS 

Q QLOB QCH QROB 

TIME VLOB VCH VROB 

SLOPE XLOBL XLCH XLOBR 

'"PROF 2 

*SECNO 33025.000 

.000 .000 

WSELK EG 
ALOB ACH 
XNL XNCH 

!TRIAL IDC 

VALLEY SECTION AJ DOWNSTREAM OF RYAN ROAD 

33025.00 9.70 629.50 .oo 629.50 629.67 

1600, 165 889. 546. 105 205 

.oo 1. 58 4 .34 .71 050 .050 

.001568- 0. 0. 0 0 0 

0 

1490 NH CARD USED 

*SECNO 33109.000 

000 

HV 

AROB 

XNR 

!CONT 

.17 

770 

150 

0 

HVINS Q WSEL FQ 

0 0. 629.500 • 000 

2560 00 630.40 

ALLDC IBW CHNIM 

630.90 

!TRACE 

000 .000 .000 .000 

HL OLOSS BANK ELEV 

VOL TWA LEFT/RIGHT 

WTN ELMIN SSTA 
CORAR TOPWID ENDST 

00 .00 626.40 

o. 0. 623.70 

.000 619.80 332.59 

.00 432 24 764. 83 

Page 23 
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NEW534.0UT 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 631.30 ELREA= 631.30 

BRIDGE SECTION AK RYAN ROAD DOWNSTREAM FACE 

33109.00 9.70 629.50 00 .00 629.76 

1600. o. 1600. o. 0 . 

02 

• 000136 

0 

SPECIAL BRIDGE 

SB XK 

.oo 

. 00 
280 . 

XKOR 

1 81 

•SECNO 33143 000 

PRESSURE FLOW 

EGPRS EGL WC 

630. 20 629 84 

4.10 

280 

COFQ 

3 03 

H3 

.oo 

00 

280. 

ROLEN 

.00 

QWEIR 

0 . 

. 050 

2 

BWC 
30.00 

QPR 

1600 

391. 

. 016 

0 

BWP 
.00 

.26 

0. 

.150 

0 

09 
5. 

.ooo 

BAREA 
320.00 

.00 

BAREA TRAPEZOID 
AREA 

320. 286. 

.00 
2 . 

619.80 

50.00 

ss 
00 

ELLC 

629 53 

620.20 

627.10 

400 00 

450.00 

ELCHO 

620.00 

ELTRD 

632.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 620.20 ELREA= 632.70 

BRIDGE SECTION AK RYAN ROAD UPSTREAM FACE 

33143 00 10 28 630 08 .oo 00 630.20 

1600. 293 1307. 

03 .82 3 .12 

. 000074 124 124. 

0 
1 

07-12-96 12 42:08 

SECNO 

Q 
TIME 
SLOPE 

DEPTH 

QLOB 

VLOB 
XLOBL 

1490 NH CARD USED 
*SECNO 33675 000 

CWSEL 

QCH 
VCH 

XLCH 

VALLEY SECTION AJ 

0 

.00 

124. 

CRIWS 
QROB 
VROB 
XLOBR 

357. 

.040 

2 

WSELK 
AlOB 

XNL 

!TRIAL 

419. 

.016 

EG 

ACH 

XNCH 
IDC 

0 

.13 

0. 

000 

0 

HV 

AROB 
XNR 

ICONT 

.44 

6. 

.000 

.00 

HL 
VOL 

WTN 

CORAR 

Page 24 

.00 

2. 

619 80 
139 .43 

620.20 

627.10 
310. 57 

450.00 

CLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

ELCHO 

619.80 

PAGE 22 



NEW5340UT 

33675.00 8.84 630 14 .00 .00 630.30 .16 .10 

1600. 47. 793. 760. 54 . 182. 486. 16. 

. 08 .86 4.35 1.56 .060 . 038 .043 . 000 

.001036 532. 532. 532. 0 0 0 00 

0 

CCHV"' 300 CEHV= .500 

1490 NH CARD USED 
*SECNO 33835.000 

VALLEY SECTION A 
33835 00 9.81 630.41 00 . 00 630.44 .03 .10 

1300. 914 385. 1. 974. 182. 3. 20. 

12 94 2.12 .31 .050 038 .050 .000 

000270 250 160 140. 2 0 0 .00 

0 

1490 NH CARD USED 
*SECNO 34170.000 

PROPOSED PEDESTRIAN BRIDGE N0.2 DOWNSTREAM FACE 
34170 00 9.16 630.46 00 . 00 630.57 .11 .09 

1300. 123, 846. 331. 137. 268. 312 27. 

.16 .90 3.15 1 06 .045 . 030 . 045 000 

000326 275 335. 400. 2 0 0 .oo 
0 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA 
.00 1.50 3 03 .00 10.00 .00 193.20 

*SECNO 34180_000 

6870 D.S. ENERGY OF 630.57 HIGHER THAN COMPUTED ENERGY OF 630 57 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR 

631.52 630.57 .00 893. 408. 

DC()Df'\~1.'n Dl.'nl.'~'T'DT:ll.1'1 llPTnr..,:;, 1'1(). ') TT'D~'T''Dl.'ZI.M 1-'Zl.t"'l.' 

1 

07-12-96 

SECNO 

Q 

12:42- 08 

DEPTH 
QLOB 

CWSEL 

QCH 

CRIWS 

QROB 

WSELK 
ALOB 

EG 
ACH 

BAREA 

193. 

HV 

AROB 

TRAPEZOID 
AREA 

132. 

HL 
VOL 

Page 25 

.00 627.90 

5. 625 20 
621.30 351.44 

390.92 742 36 

04 625.10 

7 629 .40 

620.60 267 18 

439 73 706. 91 

04 628 00 

10 627.30 

621.30 137 25 

278.49 415. 73 

ss ELCHO 
2.00 621.30 

ELLC ELTRD 

627.30 628 00 

CLOSS BANK ELEV 
TWA LEFT /RIGHT 

ELCHO 
621. 3 0 

- PAGE 23 



TIME 
SLOPE 

34180.00 

1300 . 

. 16 
.000326 

0 

VLOB 

XLOBL 

9.16 

123 . 

• 90 

10. 

1490 NH CARD USED 
•SECNO 35279 000 

VCH 
XLCH 

630.46 

846. 

3 15 

10. 

VROB 

XLOBR 

.00 

331. 

1.06 

10. 

XNL 

!TRIAL 

. 00 

137 . 

045 

2 

XNCH 

IDC 

630.57 

268 . 

. 030 

0 

XNR 

!CONT 

.11 
312 . 

. 045 

7 

NEW534 OUT 

WTN 
CORAR 

.00 

27 . 

.000 

. 00 

EI.MIN 
TOPWID 

.00 

10. 
621.30 
278.49 

PROPOSED PEDESTRIAN BRIDGE NO 1 DOWNSTREAM FACE 
35279.00 8.02 630 82 .00 00 630.84 

1300 . 

. 43 

.000183 

0 

1110 

.95 
877 

SPECIAL BRIDGE 

174. 

1. 63 

1117. 

16 . 

. 64 

1152. 

1169. 

043 

1 

107 

.028 

0 

5070,VARIABLE ELCHU OR ELCHO ON CARD SB NOT SPECIFIED 

SB XK XKOR COFQ RDLEN BWC 

.00 1.50 3.03 .oo 6.00 

*SECNO 35285.000 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC 

632 36 630.84 

H3 QWEIR QPR 

. 00 292. 1008. 

PROPOSED PEDESTRIAN BRIDGE NO l UPSTREAM FACE 
35285,00 8.93 631 73 00 .00 631.74 

1300, 

.43 

.000078 

0 

1141 

. 72 

6. 

1490 NH CARD USED 

*SECNO 35725,000 

140. 

1.15 

6 • 

VALLEY SECTION C 
3s12s.oo a 32 631.12 

1300 70. 752 . 

. 47 1. 95 4,95 

18 . 

• 47 

6. 

.00 

478. 

l. 84 

1575. 

,043 

0 

.00 

36. 

.050 

121. 

028 

0 

631. 96 

152 . 
. 042 

BWP 

.00 

BAREA 

.02 

24. 

.045 

0 

24 

49 . 

.000 

. oo 

BAREA 

160 00 

160 . 

TRAPEZOID 

AREA 

130. 

.01 

39 

. 045 

2 

.24 

260 . 

. 050 

.91 

49. 

000 

.00 

.10 

62. 
.000 

Page 26 

.03 

18. 

622.80 

455.57 

ss 
2 00 

ELLC 

629.50 

.00 
18. 

622.80 
479.65 

.12 

22. 

623. 40 

SSTA 

ENDST 

628.00 
627.30 

137. 25 
415 73 

624.90 

625.70 

257 74 
713, 31 

ELCHU 

622.80 

ELTRD 

630.25 

624.90 

625.70 

239.14 
718.78 

628.70 

630.20 

345.90 

ELCHD 

622.80 



540. 440. .002334 

0 

1 

07-12-96 12·42·08 

SECNO 

Q 

TIME 

SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

1490 NH CARD USED 

*SECNO 36100 000 

CWSEL 
QCH 
VCH 
XLCH 

340. 

CRIWS 

QROB 
VROB 
XLOBR 

2 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

0 

HY 

AROB 
XNR 

ICONT 

0 

t:IKl.lJl:iC: ::St;C.:T l.UN JJ.t:LJil.A ~AH.K tlRl.UU.t; UUW.N::iTR.c:AM .l-'AC.:.I!: 

36100.00 8.98 632.28 

1300 111 1189 

.52 .74 2 23 

.000480 375. 375 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ 

.oo 1.64 3.03 

*SECNO 36190.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 

00 

o. 
.00 

375. 

RDLEN 
.00 

QWEIR 

.00 632 36 

14 9 

. 050 

2 

BWC 

19.00 

QPR 

532 
,048 

0 

BWP 

.00 

BAREA 

.07 

0 

050 

0 

NEW534.0UT 

.oo 

HL 
VOL 

WTN 
CORAR 

.34 

67 

.000 

BARBA 
134.71 

00 

245.58 

OLOSS 
TWA 

ELMIN 
TOPWID 

.05 

24. 

623 30 

221 23 

ss 
.00 

ELLC 

591.49 

BANK ELEV 
LEFT/RIGHT 

SSTA 

ENDST 

631 13 

633.20 

so 88 

272.1.1 

ELCHU 

623 31 

ELTRD 

634.66 632.37 .00 539. 761. 135. 

TRAPEZOID 
AREA 

135. 630.40 632.30 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 631 13 ELREA::: 633.20 

BRIDGE SECTION DELHIA PARK BRIDGE UPSTREAM FACE 

36190.00 9.75 633 05 . 00 00 633.10 05 .74 00 631.13 

1300 202 1098 0 269. 599. 0 68 24. 633.20 

.53 75 1 83 .00 050 .048 .000 .000 623.30 8.24 

000288 90. 90. 90. 2 0 4 00 266.29 274 53 

0 

-sECNO 36250.000 

Page 27 

ELCHO 

623 31 

PAGE 24 



NEW534 OUT 

VALLEY SECTION OF EXISTING CROSS-SECTION 
36250.00 8.09 633.09 00 . 00 633 12 . 03 .02 .01 634. 00 

1300. 0. 1300. 0. 0. 965. o. 70. 25 636.00 
.55 .00 1.35 .00 .050 042 000 000 625.00 26.92 

.000276 60. en 60 l 0 0 nn 279 32 306.2-4 OU. .uu 

0 
1490 NH CARD USED 

*SECNO 36300.000 

l 

07-12-96 12:42:08 PAGE 25 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME \/LOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

TWO CONTROL STRUCTURES 

36300.00 4 79 632 99 .00 .00 633.28 .29 . 03 .13 686.00 
1300. 0. 1300. 0. o. 302. 0. 70 25. 634,00 

.55 .oo 4.31 .00 050 .030 .000 .ODO 628.20 56 03 

003219 50. 50. so. 2 0 0 00 , 151 93 234.00 

0 

1490 NH CARD USED 
*SECNO 36330.000 

STORAGE FACILITY SECTION 

36330.00 11 66 633 36 .oo .00 633.37 01 .oo 08 633.00 
1300 0 1300. 0. 0 1878. 0. 71. 25. 634 00 

.56 05 .69 .OD 045 .045 .000 • 000 621.70 21 83 
000027 30. 30. 30. 2 0 0 .oo 230 43 252.26 

0 

1490 NH CARD USED 
*SECNO 36925.000 

STORAGE FACILITY SECTION 

36925.00 10.69 633,39 .00 .00 633.40 01 .OJ .00 634.00 

1300. 0 1300. 0. 0 1659. 0. 105. 29. 635.00 

85 00 . 78 00 045 045 .000 .000 622:-70 27.58 
000038 1125 825 625 2 0 0 .OD 218.96 246. 54 

0 

1490 NH CARD USED 
*SECNO 37253.000 

Page 28 



NEW5340UT 

STORAGE FACILITY SECTION 
37253.00 9.70 

1300. 0. 

. 95 00 
. 000056 328. 

0 

1490 NH CARD USED 
*SECNO 37819.000 

633.40 
1300, 

.90 

328. 

,00 , 00 

0 . 0. 

.oo • 045 

200 0 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLRA= 

633.41 01 

1448. 0 

.045 .000 

0 0 

638 .10 ELREA= 

BRIDGE SECTION E 18 MILE ROAD BRIDGE DOWNSTREAM FACE SECTION 

1 

07-12-96 12 42 08 

SKEWED FOR PERPENDICULARITY 
37819.00 8.74 633. 44 00 00 633 46 ,02 

1300. 0. 1300 0. 0 1216 0 

1 09 .00 1. 07 00 .045 . 039 ,000 

000129 417. 517. 145. 2 0 0 

0 

1490 NH CARD USED 

SPECIAL BRIDGE 

.02 

116. 

000 

.00 

.04 

132. 

.000 

.00 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 

.00 1 69 3. 03 .00 24.00 00 216,00 

~SECNO 37851.000 

6070,LOW FLOW BY NORMAL BRIDGE 

.00 

31. 
623.70 

207.38 

637.90 

.00 

34. 

624.70 

308.65 

ss 
.OD 

635 00 

636 00 

33 35 

240.74 

638 10 

637 90 

971.69 

1280.34 

ELCHU 
627.20 

EGPRS= 634 391 EGLWC= 635.941 ELLC= 633. 700 POlSE= 633.440 ELTRD= 637.900 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE,NRD= 32 MIN ELTRD= 637.90 MAX ELLC= 633.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637 50 ELREA= 

BRIDGE SECTION E 18 MILE ROAD BRIDGE UPSTREAM. FACE SECTION 

SKEWED FOR PERPENDICULARITY 

637.00 

Page 29 
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ELCHO 
627 20 



NEW534.OUT 

37851 00 8.48 633 18 629.18 .DO 633.81 .63 .05 .31 637.50 

1300. o. 1300. 0. 0. 204. 0. 134. 35. 637.00 

1 09 .OD 6 39 .OD 045 .040 045 .ooo 624.70 832.01 
.003794 129. 129. 129. 5 18 0 -879 74 803 98 1635.99 

0 

*SECNO 37871.000 

3301 HV CHANGED MORE THAN HVINS 

VALLEY SECTION UPSTREAM OF 18 MILE ROAD 
37871.00 9.29 633 99 .OD .OD 634.00 01 .01 .19 637.50 

1300. 0. 1300, 0. 0. 1390. 0. 135. 36. 637.90 

1.10 00 94 .OD .045 .040 .045 .ooo 624.70 963 20 

. 000091 20 . 20. 20. 2 0 0 .00 321. 73 1284.93 

0 

1490 NH CARD USED 
*SECNO 38084 000 

VALLEY SECTION 

38084 00 11.31 634.01 00 . 00 634.01 .DO 00 .OD 636.00 

1300. 0 1300. 0. 0. 4157 0. 146. 37. 636 00 

1.26 .OD 31 .OD 045 .035 045 .000 622.70 23 95 

000003 185. 185 185 2 0 0 00 436.07 460 02 

0 

1 

07-12-96 12·42:08 PAGE 27 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 

*SECNO 38384.000 

VALLEY SECTION 

38384.00 11, 30 634.00 .OD .OD 634.02 .01 .oo .01 632.60 

1300 2. 1297 1. 14. 1418. 7. 166 40. 632.60 

1.36 .13 ,92 ,13 ,050 ,QJS ,050 .000 622.70 198.88 

000030 165 300. 430. 1 0 0 .OD 211. 06 409 94 

0 
1490 NH CARD USED 

•SECNO 38614.000 

VALLEY SECTION 

38614 00 11 32 634.02 00 .DO 634.02 .OD .OD .OD 632 60 
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J.300, 1. 1298. 1. 14. 2913 16. 177 41. 632.60 
1..50 .06 .45 .06 .050 .035 .050 .000 622.70 89 80 

. 000006 175. 230 335. 1 0 0 00 353.4.1 443 21 

0 

1490 NH CARD USED 
*SECNO 38829.000 

VALLEY SECTION 

38829.00 11.32 634.02 . 00 .00 634 03 .01 .oo .00 632.60 

1300. 1. 1299. 1. 7. 2124 B. 190. 43. 632.60 
1. 60 .OB 61 .OB .050 .035 .050 .000 622.70 70 81 

.000011 200. 215. 260. 0 0 0 .oo 261 OS 331 86 

0 

*SECNO 38979 000 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

V IU.,Lt:; l ::,i::;1.- .L l. Ufi 

38979.00 4. 03 633 53 633. 53 .00 634 66 1.13 .01 .56 635.10 
1300, 0. 1300 0. o. 152 0. 194. 43 . 634.70 

l.60 . 00 8.54 00 035 . 035 .035 000 629.50 125.95 

013901 195 150. 270. 3 19 0 00 67 75 193 71 

0 

+SECNO 39165.000 

3280 CROSS SECTION 39165 00 EXTENDED . 74 FEBT 

1 

07-12-96 12 42·08 PAGE 28 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH \-'ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

3301 HV Cl{ANGED MORE TF .. AN HVINS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 636.00 ELREA= 636.90 

VALLEY SECTION 
39165.00 5.34 635 34 .oo .00 635.56 .22 63 .27 635 30 
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1300. o. 1300. o. o. 343. o. 195. 44. 636.90 

1.62 .00 3 79 .00 .035 .035 035 .000 630 00 100.00 
. 001485 186. 186 186. 3 0 0 00 96.62 196.62 

0 

tSECNO 39360.000 

VALLEY SECTION 
39360.00 5 55 635 65 , 00 .00 63 5. 94 .28 35 . 03 635,80 

1300. 0 1300. 0. 0. 304. 0. 196 44. 637.60 

1. 63 . 00 4.28 ,00 .035 • 035 035 .000 630.10 138.05 
002175 220 195. 168. 3 0 0 00 94.80 232.85 

0 

tSECNO 39685 000 

VALLEY SECTION 
39685.00 5.10 636,30 .00 .00 636.57 .27 .62 01 639.80 

1300. 0. 1300, 0. 0. 314. o. 199. 45. 637.20 

1 65 ,00 4.14 .oo .035 . 035 . 035 .000 631.20 109.45 

• 001706 390. 325. 280. 2 o 0 .oo BS.SO 194. 95 

0 

tSECNO 40355.000 

!280 CROSS SECTION 40355.00 EXTENDED 63 FEET 

!495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 636. 80 ELREA= 638.30 

VALLEY SECTION 
40355.00 5.33 637 43 00 .oo 637 67 .24 1.09 01 636.80 

1300. 0 1300. 0. 0 334, 0. 204. 46. 638 30 

1. 70 .00 3. 89 .oo .035 . 035 . 035 000 632 10 100 00 

.001552 670 670. 670. 2 o o .oo 92 74 192 74 

o 
1 

07-12-96 12 42 .08 PAGE 2 9 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELM.IN SSTA 

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

•SECNO 40475 000 

1280 CROSS SECTION ~40475 00 EXTENDED . 22 FEET 

1495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637.SO ELREA::: 640.30 
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VALLEY SECTION 

40475.00 5 .41 637.61 00 .00 637 92 .31 2i .04 637.50 

1300. 0. 1300. 0. 0. 290. 0. 204 . 46 638.30 

1. 71 .00 4.48 00 . 035 . 035 .035 .000 632.20 100.00 

.002142 100. 118. 140. 1 0 0 00 83,39 183.39 

0 

•SECNO 40835 ODO 
3280 CROSS SECTION 40835.00 EXTENDED l.Ol FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 639. 30 ELREA= 640.60 

VALLEY SECTION 

40835.00 5.71 638.31 00 .00 638 57 .26 .63 .02 639.30 
1300. 0. 1300. 0 0. 320. 0. 207, 47 638.70 

1. 73 00 4 06 .00 035 035 • 035 .000 632.60 103 75 

.001460 355. 360. 370. 2 0 0 00 79.68 183 43 

0 

•SECNO 41048 000 

3280 CROSS SECTION 41048.00 EXTENDED .93 FEET 

3495 QVERBANK AR,EA ASSUMED NON-EFFF.CTTVF.. F.T,T.F.11.= f.lR.RO F.T.RF.11.= 642 .30 

VALLEY SECTION 
41048 00 5. 73 638.63 00 

1300. 0. 1300. 0 

1. 74 .00 4 04 .00 

. 001552 213. 213 213 . 

0 

•SECNO 41173.000 

3280 CROSS SECTION 41173 00 EXTENDED 

VALLEY SECTION 

1 

07-12-96 

SECNO 

Q 
TIME 
SLOPE 

12·42:08 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 

XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

.00 638 89 

0. 322. 

035 . 035 

2 0 

.72 FEET 

WSELK 

ALOB 
XNL 

!TRIAL 

EG 
ACH 

XNCH 

IDC 

.25 

0. 

.035 

HV 

AROB 
XNR 

!CONT 

0 

.32 

208 . 

.000 

00 

HL 
VOL 
WTN 
CORAR 

Page 33 

.00 638.80 

47 639.50 

632.90 100 89 

84.74 185.63 

CLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID END ST 
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41173.00 6.02 638 92 .00 00 639.06 .13 .13 .04 

1300. 0. 1147 153. 0. 372. 109. 210 48. 

1 76 00 3.08 1 41 035 035 . 035 .000 632.90 

000781 105. 125. 140. 2 0 0 00 172.96 
0 

•SECNO 41323.000 
3280 CROSS SECTION 41323.00 EXTENDED .41 FEET 

VALLEY SECTION 
41323.00 5 91 639.01 .00 .00 639.32 .32 .17 .09 

1300. 0. 1300. 0. o. 288 o. 211. 48, 

1. 77 .00 4.51 .00 035 .035 .035 .000 633 10 
001880 140 150. 160. 2 0 0 00 73 65 

0 

CCHV= 300 CEHV= .500 

*SECNO 41484.000 

3301 HV CHANGED MORE THAN HVINS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 640. 00 ELREA: 640.00 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE DOWNSTREAM FACE 
41484.00 6.41 638.91 

1300. 

1. 77 

.011268 

0 

SPECIAL BRIDGE 

0. 

00 

161 

1300 

10.56 

161. 

,00 

0 

.00 

161 

00 640.64 

0. 123. 

. 045 .042 

2 0 

SB XK XKOR COFQ RDLEN BWC 

00 1. 70 2. 80 .00 23. 00 

~sECNO 41529.000 
3280 CROSS SECTION 41529.00 EXTENDED .14 FEET 

3301 HV CHANGED MORE THAN HVINS 

1 

01-12-96 12-:42:08 

SECNO DEPTH CWSEL CRIWS WSELK EG 

1 73 

o. 
.050 

0 

BWP 

.00 

HY 

,61 n 
212 48. 

.000 632.50 

.oo 24 00 

BAREA ss 
119.60 .00 

HL GLOSS 

Page 34 

640.00 

637.60 

105,04 

278 00 

638.60 

639 60 

100,00 

173 65 

636 20 

636.20 

288.00 

312.00 

ELCHO ELCHO 
633.10 633. 10 

PAGE 31 
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Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN EI.MIN SST.A 

SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 

642.03 641.25 . 00 161. 1140. 120 . 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE UPSTREAM FACE 

41529.00 8 63 641.13 .00 .00 641.31 

1300. 42. 752 506. 31. 176. 

1. 77 1.33 4.26 l. 25 .070 . 050 

,001613 45. 45. 45. 2 0 

0 

14~0 NH CARD USED 

*SECNO 41696.000 
3280 CROSS SECTION 41696.00 EXTENDED .35 FEET 

VALLEY SECTION 
41696.00 8.65 641.35 00 .00 641 45 

1300. 0. 1298 2 . 0 

l. 79 . 00 2 ,47 .38 050 

000420 225. 167. 110. 2 

0 

1 

07-12-96 12·42 08 

*******••········································· 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

ERROR CORR - 01,02,03,04,05,06 

MODIFICATION 50,51,52,53,54,55,56 
IBM-PC-XT VERSION AUGUST 1985 -.................................................. 

525 

035 

0 

.17 
405. 

.070 

4 

.09 

6. 

.oso 
0 

Tl CITY OF STERLING HEIGHTS - GIBSON AND PLUM BROOK DRAIN 

AREA 

120. 638 90 641. 00 

.67 .00 636.20 
212 48 636.20 

.000 632.50 264.28 
.00 285.72 550 00 

.12 02 642. 00 

214. ... 640.70 

.ODO 632 70 8.90 

00 11.9.10 128.00 

THIS RUN EXEClITED 07-12-96 
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T2 FLOOD STAGE 3; 100 YEAR 
T3 EXISTING IMPROVEMENTS BETWEEN 18 MILE RD & DEQUINDRE RD 

Jl !CHECK INQ NINV IDIR STRT METRIC 

0. 4. 0 0 4.000000 .oo 

JR RATING CURVE DATA 

1223.00 629 00 
J2 NPROF !PLOT 

1750.00 

PRFVS XSECV 

629.70 

XSECH 
2460.00 

FN 

3,000 .000 -1.000 

l 

07-12-96 12:42.0B 

SECNO DEPTH CWSEL CRIWS 
Q QLOB QCH QROB 

TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

*PROF 3 

*SECNO 33025.000 

.000 .000 

WSELK EG 
ALOB ACH 

XNL XNCH 

!TRIAL IDC 

VALLEY SECTION AJ DOWNSTREAM OF RYAN ROAD 
33025.00 9 98 

1830. 210 

.00 1.69 

.001615 0 

0 

1490 NH CARD USED 

*SECNO 33109,000 

629 78 

956. 

4 51 

0. 

00 629 80 629.95 

664 124 212 

,77 .050 . 050 

0 0 0 

.000 

HV 

AROB 

XNR 
ICONT 

,17 

865. 

150 

0 

NEW534.0UT 

HVINS 

• 0 

630.40 

ALLDC 

.ooo 

HL 
VOL 

WTN 

CORAR 

.00 

o. 
.000 

.00 

Q WSEL FQ 

0 629 800 .000 

2560.00 630.90 

IBW CHNIM I TRACE 

. 000 .000 .000 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

.00 626.40 

o. 623.70 

619.80 326 55 

443.96 770 so 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 631. 30 ELREA= 631.30 

R~ Tn~i:.- c:Rr'T'TnlJ 1i..r ~vnlJ ~nn.n nnWJtJc:-n;ii;,_n.M l<'nri:;, 

33109.00 9.94 629 74 00 00 630.06 .32 .ll .00 620.20 

1830. 0. 1830. 0 o. 402. 0. 5 2 627.10 

,02 .00 4.55 .00 050 .016 .150 .000 619 80 400.00 

.000163 280. 280. 280. 2 0 0 .00 50.00 450.00 

0 
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SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA ss ELCHU 
.OD 1. 81 3. 03 00 30 00 .OD 320 00 .OD 620.00 

*SECNO 33143.000 

PRESSURE FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

63 0. 66 630 11 . OD 0. 1830, 320. 286 . 629.53 632.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 620 20 ELREA= 632.70 

BRIDGE SECTION AK RYAN ROAD UPSTREAM FACE 

33143 .00 10 Tl 630.51 
1830. 347. 1483. 

.03 . 87 3 36 

. 000082 124. 124 . 

0 

1 

07-12-96 12·42:08 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 

SLOPE XLOBL XLCH 

1490 NH CARD USED 
*SECNO 33675 000 

VALLEY SECTION AJ 

33675.00 9.34 630.64 

1830. 68. 749, 

.09 .o, 0 00 
., • 0.l 

000746 532. 532. 

- 0 

CCHV= .300 CEHV= 500 

1490 NH CARD USED 

*SECNO 33835.000 

VALLEY SECTION A 

.00 

0 . 

.OD 
124, 

CRIWS 

QROB 
VROB 

XLOBR 

• 00 

1013 . 
~ ... ,,. 
.J,.. :)0 

532. 

00 

397. 

.041 

2 

WSELK 

ALOB 
XNL 
!TRIAL 

.OD 
82. 

2 

630.66 

441 

.016 

0 

EG 

ACH 
XNCH 

IDC 

630.75 

195. 

0 

14 

0 

ODO 
0 

HV 

AROB 
XNR 

!CONT 

. 11 

649 . 

"" . .., .. ~ 
0 

.60 
7, 

. 000 

.oo 

HL 

VOL 
WTN 

CORAR 

.10 

18 . 

. oo 

Page 37 

.00 
2. 

619.80 

144. 40 

CLOSS 

TWA 
ELMIN 

TOPWID 

.OD 
5. 

621 30 

415.04 

620.20 

627.10 

305 60 

450.00 

BANK ELEV 
Ll:!.t-T/K..t.lJ.H-l 

SSTA 

ENOST 

627.90 

625 20 

340 44 

755 48 

ELCHD 
619 80 
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33835 00 10,23 630.83 .00 .00 630.86 .03 .08 .03 625.10 
1500. 1102. 396. 3. 1148. 193. 7. 23, 7. 629.40 

13 .96 2 05 ,36 050 .038 .050 . 000 620.60 259.03 
.000238 250. 160. 140. 2 0 0 .00 450.79 709.82 

0 

1490 NH CARD USED 
*SECNO 34170 000 

PROPOSED PEDESTRIAN BRIDGE N0.2 DOWNSTREAM FACE 
34170 00 9.58 630 88 .00 .00 630,98 ,10 .09 .04 628 00 

1500. 172. 904. 425. 179. 284. 376. 31. 10. 627.30 
17 96 3.19 1.13 .045 . 030 .045 .000 621.30 123.10 

. 000309 275. 335 400. 2 0 0 ,00 301.37 424 47 
0 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHD 
.oo 1.50 3. 03 00 10.00 00 193.20 2 00 621.30 621.30 

*SECNO 34180 000 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 

AREA 
632.28 630 98 00 1081. 419. 193. 132. 627.30 628.00 

PROPOSED PEDESTRIAN BRIDGE N0.2 UPSTREAM FACE 
34180.00 9 59 630.89 .00 .00 630.99 10 .01 .00 628 00 

1500. 172 902. 426. 180. 284 377. 31. 10 . 627.30 

.17 . 96 3 18 1.13 .045 030 .045 .000 621.30 122 82 

000307 10. 10 10. 2 0 7 00 301.83 424 64 

0 

1 

07-12-96 12:42 08 PAGE 35 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR ~WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC !CONT CORAR TOPWID ENDST 

1490 NH CARD USED 
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*SECNO 35279 000 

PROPOSED PEDESTRIAN BRIDGE NO,l DOWNSTREAM FACE 
35279.00 8.42 631.22 00 00 631 24 

1500. 1299, 

44 .97 

,000165 877. 

0 

SPECIAL BRIDGE 

182. 

1. 61 

1117. 

19. 

64 

1152. 

1340. 

,043 

0 

113 . 

. 028 

0 

5070,VARIABLE ELCHU OR ELCHO ON CARD SB NOT SPECIFIED 
SB XK XKOR COFQ ROLEN BWC 

.00 1.50 3.03 .oo 6.00 

*SECNO 35285.000 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC 

633,26 631.24 

H3 QWEIR QPR 

. 00 463 1039. 

PROPOSED PEDESTRIAN BRIDGE NO.l UPSTREAM FACE 

35285.00 9.39 632.19 .00 .00 632. 20 

1500, 1328 148. 23 1780 128. 

.44 .75 1.15 48 .043 .028 

.000072 6. 6. 6. 0 0 

0 

1490 NH CARD USED 

*SECNO 35725 000 

VALLEY SECTION C 

35725 00 8. 80 632.20 . 00 .00 632. 3 8 

1500. nc "'n cc, e, 165. ,o. '""". "'"'"". '"· 
.48 1. 89 4.48 1. 87 .050 043 

.001.739 540 440. 340. 2 0 

0 

1490 NH CARD USED 

*SECNO 36100.000 

1 

07-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 

BWP 
.00 

.02 

30. 

.045 

0 

.22 

57 . 

.000 

BARBA 
160 00 

. oo 

BAREA 

160. 

TH..Af'~i;UlD 

AREA 
130 

.01 .97 

49. 57. 

.045 .000 

2 .00 

18 09 
,cc "' ..>..>.;;>. "· 
.oso 000 

0 .00 

HV HL 
AROB VOL 

Page 39 

.03 

18. 

622.80 

465.87 

ss. 
2.00 

ELLC 

629.50 

.00 

18. 

622.80 

491 48 

09 
0, .,. 

623.40 

268.53 

OLOSS 

624.90 

625.70 

249.78 

715.65 

ELCHU 
622.80 

ELTRD 

630.25 

624.90 

625.70 

229.99 
721 47 

628.70 

630.20 
337 08 

605.61 

BANK ELEV 

TWA LEFT/RIGHT 

ELCHO 
622.80 
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TIME 

SLOPE 
VLOB 

XLOBL 

3265 DIVIDED FLOW 

VCH 

XLCH 
VROB 

XLOBR 
XNL 

!TRIAL 

XNCH 

roe 
XNR 

!CONT 

BRIDGE SECTION DELHIA PARK BRIDGE DOWNSTREAM FACE 
36100 00 9 35 632,65 00 .00 632.73 .08 

1500. 178 1321. l. 203 564. 8 
,53 88 2.34 .18 .050 .048 .050 

. 0004 99 375 375. 375 2 0 0 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP 
.00 l 64 3 03 ,00 19 00 .00 

*SECNO 36190.000 

3280 CROSS SECTION 36190.00 EXTENDED .09 FEET 

PRESSURE AND WEIR FLOW 

NEW5340UT 

WTN 

CORAR 

32 
77, 

.000 

,00 

BAR.EA 

134.71 

EI.MIN 

TOPWID 

03 

25. 

623 30 

301.17 

ss 
.00 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC 
AREA 

635.81 632 74 .00 800, 702. 135. 135. 630.40 

BRIDGE SECTION DELHIA PARK BRIDGE UPSTREA,.¥. FACE 

36190,00 9 99 633.29 .oo 00 633.34 .05 .62 .00 

1500 263. 1214 23. 314. 621. 57. 79 26. 

.54 .84 1. 96 . 41 . 050 048 .050 000 623 30 

000316 90. 90. 90 2 0 4 .00 365.86 

0 

*SECNO 36250 000 

VALLEY SECTION OF EXISTING CROSS-SECTION 
36250.00 8.33 633.33 00 00 633.37 .03 .02 .01 

1500. 0. 1500. 0. 0 1034. 0. 80 26. 

55 .oo l 45 .00 .050 . 042 -.050 .000 625 00 

.000310 60 60 60 l 0 0 .00 286.12 

0 

1490 NH CARD USED 

•sECNO 36300.000 

Page40 

SSTA 
ENDST 

631. 13 

633 20 

30 so 
353 02 

ELCHU 

623. 31 

ELTRD 

632.30 

631.13 

633 20 

.oo 
365 86 

634.00 

636.00 
23.77 

309 89 

ELCHO 
623.31 



NEW5340UT 

1 

07-12-96 12:42:08 PAGE 37 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

TWO CONTROL STRUCTURES 
36300 00 5.03 633.23 00 .00 633 54 .31 .04 14 686 00 

1500. o. 1500. 0 0 338. 0. 81 26. 634.00 

56 00 4 43 .00 .050 .030 .050 . 000 628 20 54.59 

003150 50 50. so. 2 0 0 .00 154 81 234 00 

0 

1490 NH CARD USED 

*SECNO 36330.000 

STORAGE FACILITY SECTION 
36330.00 11. 92 633.62 00 .00 633 63 .01 . 00 .09 633.00 

1500. 0. 1500. 0 1. 1937. 0. 82. 27. 634 00 

.57 .09 .77 00 .045 .045 .050 . 000 621. 70 20.27 

.000032 30. 30. 30 2 0 0 .00 233 51 253.78 

0 

1490 NH CARD USED 

*SECNO 36925,000 

STORAGE FACILITY SECTION 

36925.00 10 95 633 65 .00 .00 633.66 .01 03 .00 634,00 

1500. 0 1.500 0. 0. 1718. 0. 117. 31. 635.00 

.83 .00 87 .00 045 . 045 050 000 622 70 26.03 

000046 1125 825 625. 2 0 0 .00 222 06 248.10 

0 

1490 NH CARD USED 

*SECNO 37253.000 

STORAGE FACILITY SECTION 

37253.00 9.97 633.67 .oo 00 633 68 02 .o, .oo 635 00 

1500 0 1500. 0 0 1504 0. 129. 33 636.00 

.92 00 1 00 00 .045 . 045 . 050 . 000 623.70 31 80 

.000067 328 328. 200. 0 0 0 .00 210 51 242.30 

0 

1490 NH CARD USED 

•SECNO 37819.000 
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NEW534 OUT 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 638.10 ELREA= 

BRIDGE SECTION E 18 MILE ROAD BRIDGE DOWNSTREAM FACE SECTION 

1 
07-12-96 12:42:08 

SKEWED FOR PERPENDICULARITY 
37819 00 9 01 633 71 ,00 .00 633.74 ,02 

1500 0 1500 0. 0 ®· 0 

1.05 .00 1.15 .00 .045 .040 .050 

.000144 417 SJ.7. 145. 2 0 0 

0 

1490 NH CARD USED 

SPECIAL BRIDGE 

,OS 

145. 

.000 

.00 

SB XK 
,00 

XKOR 

1. 69 
COFQ 

3.03 

RDLEN 
.oo 

awe 
24.00 

BWP 
,00 

BAREA 

216.00 

*SECNO 37851.000 

6070,LOW FLOW BY NORMAL BRIDGE 

637. 90 

.00 638.10 

36, 637.90 

624.70 967 47 

315 16 1282.62 

SS ELCHU ELCHD 

.oo ~~ 

EGPRS= 634. 980 EGLWC= 636.216 ELLC= 633.700 PCWSE= 633.715 ELTRD= 637 900 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE,NRD= 32 MIN ELTRD= 637.90 MAX ELLC= 633.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637.50 ELREA= 

BRIDGE SECTION E 18 MILE ROAD 

SKEWED FOR PE[~~,;CULARITY 
37851.00 8.68 633.38 629 63 

1500. 0 1500, 0 

1.05 00 7 20 00 

BRIDGE UPSTREAM FACE SECTION 

e,34 9-? 
.oo 634.18 81 

0 208 0. 

.045 .040 . 045 

OS 

148 

000 

.004767 129. 129 .· 129. s 23 - 0 -1037 24 

0 

*SECNO 37871,000 

3301 HV CHANGED MORE THAN HVINS 

637.00 

39 

37. 

624.70 

862 ._37 

Page 42 

637 so 
637.00 

812.54 

1674 91 
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VALLEY SECTION UPSTREAM OF 18 MILE ROAD 
37871.00 9.71 634.41 .00 .00 634 43 .01 .01 24 637.50 

1500. o. 1500. 0. 0. 1527. 0. H8 38. 637.90 

1 06 .00 .98 .00 . 045 .041 .045 .000 624,?0 956.75 

.000095 20. 20. 20. 2 0 0 .oo 331.68 1288 43 

0 

1490 NH CARD USED 

*SECNO 38084 000 

VALLEY SECTION 
JBOB'lo 00 11.13 634 .'1,3 .00 .00 6311, 43 .00 .00 00 636.00 

1500 o. 1500. 0. 0. 4341. 0. 160 39. 636.00 
1.21 .oo .35 00 . 045 035 . 045 . 000 622.70 21.43 

.000003 185 185 18 5 . 2 0 0 .oo 439.86 461 29 

0 

1 

07-12-96 12:42:08 PAGE 39 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME: VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

1490 NH CARD USED 

*SECNO 38384.000 

VALLEY SECTION 

38384.00 11.72 634.42 .00 .oo 63 4 .44 .02 .oo .01 632.60 

1500. 5 1493. 2 31. 1493. 12. 181. 42. 632.60 

1 29 15 1.00 .16 .050 .035 .050 .000 622.70 163.12 

.000033 165. 300 430. 1 0 0 .00 249. 77 412.89 

0 
, acin hll-1' rn"Rn n.c::J.'n 

•SECNO 38614.000 

VALLEY SECTION 

38614.00 11.74 634.44 .00 .00 634 45 00 .oo .00 632 60 

1500. 2 1496. 2 24 3 04-' •. 28. 193 43 632.60 

l 42 07 ,0 no .050 n,c 050 000 622 70 83,78 _., • V' • U..>J 

.000006 175. 230 335. 1 0 0 00 366 36 450 14 

0 

1490 NH CARD USED 

•SECNO 38829.000 

VALLEY SECTION 

38829.00 11.74 634.44 .oo 00 634 45 .01 .00 .oo 632.60 
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1500. 1. 1497. 1. 11. 2225. 14. 206. 45 
1.51 .10 67 10 .050 .035 .050 .000 622.70 

. 000013 200 215. 260. 0 0 0 .oo 267.31 

0 

*SECNO 38979.000 

3301 HV CHANGED MORE THAN HVINS 

VALLEY SECTION b3 4, !t, 

38979.00 4 .41 633.91 .00 .00 634.99 1.08 .01 - . 54 
1500. 0. 1500. 0. o. 180 0. 210. 45 . 

1.51 . 00 8 .35 .oo . 035 . 035 035 .000 629.50 

. 012023 195. 150) 270. 3 0 0 .oo 74 .17 
~ 

0 

*SECNO 39165.000 

3280 CROSS SECTION 39165 00 EXTENDED 1,02 FEET 

l 

07-12-96 12·42 08 

SECNO DEPTH CWSEL CRIWS WSELK EG lN HL OLOSS 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN 

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID 

3301 HV CHANGED MORE THAN ININS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 636.00 ELREA= 636 90 

VALLEY SECTION 

39165.00 5 62 635.62 

1500. 0. 1500 

1. 53 00 4.05 

001569 186. 186 

0 

*SECNO 39360 000 
VALLEY SECTION 

39360.00 5.85 635 95 

1500 
1. 54 

.002235 

0 

. 36 

220 . 

1500 

4 52 

195 

. 00 

0 

.00 

186 . 

00 

0. 

00 

168. 

.00 

0. 

035 

2 

.00 

1 

03 5 

3 

635.87 
370 . 

. 035 

0 

636.27 

332. 

. 035 
0 

.25 

0. 

. 035 
0 

.32 

0 

,035 

0 

.63 

212 . 

. 000 

.00 

36 

213. 
.000 

.00 

Page 44 

.25 

46. 

630.00 

98.10 

03 

46 

630.10 

107.68 

632.60 

68.08 

335.39 

635.10 

634. 70 

123.26 

197.43 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

635.30 

636.90 
100 00 

198 10 

635 80 
637 60 

127.01 

234.69 

• b ' '\,' 
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0 

•SECNO 39685.000 

VALLEY SECTION 

3968S.OO 5.42 636.62 00 .oo 636.92 .30 .65 .01 639.80 
1500. 0 1500. 0. 0. 342. 0. 216, 47. 637.20 

l 56 .00 4 39 .00 ,035 . 035 . 035 .000 631.20 108 60 
.001789 390. 325. 280. 2 0 0 .00 88 14 196.74 

0 
•SECNO 40355 000 

3280 CROSS SECTION 40355.00 EXTENDED .99 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 636.80 ELREA= 638.30 

VALLEY SECTION 
40355 00 5.69 637.79 .00 .oo 638.05 .26 1.11 .01 636 BO 

1500. 0. 1500. 0. 0 367. 0 221 48. 638 30 

1.61 .00 4.08 .00 .035 . 035 . 035 000 632 10 100.00 
.001552 670 670. 670, 2 0 0 . 00 94.48 194.48 

0 
1 

07-12-96 12·42•08 PAGE 41. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

Q QLOB QCH QROB ALOB ACH ARDB VOL Tl<A LEFT/RIGH'l' 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWID ENDS'l' 

•SECNO 40475.000 

3280 CROSS SECTION 40475.00 EXTENDED 56 FEET 

3495 OVERBANK A.REA ASSUMED NON-EFFECTIVE,ELLEA= 63 7. 50 ELREA= 640.30 

VALLEY SECTION 

40475.00 S 76 637.96 .oo 00 638 30 .34 21 .04 637 50 

1500 0 1500. 0. 0. 319 0. 222. 49. 638.30 

l. 61 . 00 4 70 00 .035 .035 035 .000 632.20 100.00 

.002139- 100. 118. 140 - 2 0 0 .00 84. 70 184.70 

0 
*SECNO 40835.000 

3280 CROSS SECTION 40835.00 EXTENDED 1.38 FEET 
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3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 639 30 ELREA= 640 60 

VALLEY SECTION 
40835.00 6.08 638 68 00 .00 638.96 .29 . 64 .02 

1500, o. 1500. 0. 0. 350. 0. 225 49. 

1 64 .00 4 .28 .00 .035 .035 .035 .000 632 60 
001517 355. 360. 370. 2 0 0 .00 82 55 

0 

*SECNO 41048 000 

3280 CROSS SECTION 41048.00 EXTENDED l.31 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 638. 80 ELREA= 642.30 

VALLEY SECTION 

41048.00 6 11 639 01. .oo 
1500. 0 1500. 0. 

1 65 .00 4.23 .00 

. 001558 213 . 213. 213 

0 

*SECNO 41173.000 

3280 CROSS SECTION 41173.00 EXTENDED 

VALLEY SECTION 

1 

07-12-96 12 42 :08 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 

SLOPE XLOBL XLCH 

41173.00 6 43 639.33 

1.500. 0 1.268. 

1.66 .00 3 11 

.000721 105 125. 
0 

~sECNO 41323.000 

CRIWS 

QROB 

VROB 

XLOBR 

.00 

232. 

1 61 

140. 

3280 CROSS SECTION 41323.00 EXTENDED 

VALLEY SECTION 

41323 .00 6.29 639.39 . 00 

00 639 29 .28 .33 .00 

0. 355 0. 226 so 
,035 035 .035 .000 632 90 

2 0 0 .oo 87 11 

1 13 FEET 

WSELK EG HV HL CLOSS 

ALOB ACH AROB VOL TWA 
XNL XNCH XNR WTN ELMIN 
!TRIAL IDC !CONT CORAR TOPWID 

.oo 639 46 .13 .13 04 

0. 408. 144. 228, 50. 

.035 .035 . 03 5 .000 632.90 

2 0 0 .eiO 174.87 

. 79 FEET 

.oo 639.74 .35 .17 .11 

Page46 

639.30 

638 70 

102.36 
184.91 

638.80 

63 9. so 
1.00.00 

187.11 

PAGE 42 

BANK ELEV 

LEFT/RIGHT 

SSTA 

ENDST 

640,00 

637.60 

103 .13 

278.00 

638.60 



NEW534.0UT 

1500. 0. 1500. 0. o. 317. 0 229 . 51. 639.60 
1. 67 .oo 4. 73 .00 .035 035 . 03 5 000 633.10 100.00 

.001891 140. 150. 160. 2 0 0 .00 75 17 175.17 
0 

CCHV= . 300 CEHV= .500 
*SECNO 41484.000 

3301 HV CHANGED MORE THAN I-IVINS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 640 00 ELREA= 640.00 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE DOWNSTREAM FACE 

41484.00 6.65 639.15 .00 .00 641. 25 2.10 64 .87 636.20 

1500. 0. 1500. 0. o. 129. 0 230 51. 636.20 
1. 67 00 11.62 00 .045 . 042 • 050 .000 632.50 288.00 

012824 161. 161. 161. 2 0 0 .oo 24 00 312.00 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA ss ELCHU ELCHO 

.00 1 70 2.80 .oo 23.00 .00 119.60 .00 633. 70 633.70 

•SECNO 41529 000 

3280 CROSS SECTION 41529 00 EXTENDED . 35 FEET 

3301 HV CHANGED MORE THAN HVINS 

1 
07-12-96 12 42:0B PAGE 43 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

Page 47 



643.30 641.76 .00 367. 1136. 120, 

BRIDGE SECTION DEQUINDRE ROAD BRIDGE UPSTREAM FACE 
41529.00 8.85 

1500. 52 

1. 68 1.39 

.001721 45 

0 

1490 NH CARD USED 
*SECNO 41696.000 

641.35 

815. 
4.49 

45. 

nn 
,VU 

nn 641.53 .vv 

633. 37. 182. 
1. 39 ,070 050 

45. 2 0 

3280 CROSS SECTION 41696.00 EXTENDED . 57 FEET 

VALLEY SECTION 

41696.00 8.87 641. 57 00 .00 641.68 
1500, 0 1496. 4. 0. 

1 69 ,00 2 73 ,51 . 050 
, 000489 225 167. 110. 2 

0 

1 

07-12-96 12:42.08 

·················································· 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 

MODIFICATION 50,51,52,53,54,55,56 
IBM-PC-XT VERSION AUGUST 1985 

·················································· 

549 . 

.035 
0 

,>O 

456. 

.070 
4 

.12 
8 

050 

0 

Tl CITY OF STERLING HEIGHTS - GIBSON AND PLUM BROOK DRAIN 
T2 FLOOD STAGE 4; 500 YEAR 
T3 EXISTING IMPROVEMENTS BETWEEN 18 MILE RD & DEQUINDRE RD 

Jl !CHECK INQ NINV IDIR STRT METRIC 

0. 5 0. 0 4.000000 00 

JR RATING CURVE DATA 

1223. 00 629.00 1750.00 629.70 2460 00 

NEW5340UT 

120. 638.90 641.00 

.. 00 636.20 .• o 

231. 51 636.20 
,ODO 632 so 258.37 
.00 291.63 550 00 

13 .02 642 00 
233 52, 640.70 

.000 632 70 7 59 

.00 120 41 128 00 

PAGE 44 

THIS RUN EXECUTED 07-12-96 

HVINS Q WSEL FQ 

0 0. 630.350 .000 

630.40 2560.00 630.90 
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J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

4.000 .000 -1. 000 000 .000 .000 .000 .000 

l 

07-12-96 12·42:08 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC !CONT CORAR TOPWID 

•PROF 4 

•SECNO 33025.000 

VALLEY SECTION AJ DOWNSTREAM OF RYAN ROAD 

33025 00 10 55 630.35 .00 630.35 630.54 19 00 .00 

2410 333. 1117. 961. 170. 227 1063 0 0. 

.00 1. 96 4. 92 .90 .050 .050 .150 . 000 619.80 
.001757 0. 0. 0 0 0 0 .00 460.04 

0 

1490 NH CARD USED 

•SECNO 33109.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 631 30 ELREA= 631. 30 

BRIDGE SECTION AK RYAN ROAD DOWNSTREAM FACE 

33109.00 10. 38 

2410. 0 

.01 .00 

000242 280. 

0 

SPECIAL BRIDGE 

SB XK 
.00 

XKOR 

1.01 

~sECN0-33143.000 

PRESSURE FLOW 

EGPRS EGLWC 

630 18 

2410 

5.67 

280. 

COFQ 
3 03 

H3 

.00 

o. 
.00 

280 

RDLEN 
.00 

QWEIR 

00 630.68 

0. 

.050 

2 

BWC 

30.00 

QPR 

425 

.016 

0 

BWP 

.00 

BAREA 

.so 
0 

.150 

0 

14 

6 

. 000 

.oo 

BAREA 

320.00 

TRAPEZOID 

Page 49 

.oo 
2. 

619 80 

50.00 

ss 
,00 

ELLC 

CHNIM 

.000 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

626.40 

623.70 

314.12 

774.15 

620.20 

627.10 

400.00 

450.00 

ELCHU 
620.00 

ELTRD 

ITRACE 

000 

ELCHO 

619 BO 
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631 78 630.64 .oo 0. 2410. 320. 

NEW534 OUT 

AREA 

286. 629.53 632.70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 620,20 ELREA= 6 32. 70 

BRIDGE SECTION AK RYAN ROAD UPSTREAM FACE 

11.79 

506. 

1.00 

124. 

631 59 

1904 

3 85 

124. 

33143 00 

2410. 

02 

.000096 

0 

1 

07-12-96 12.42:08 

SECNO 

Q 

TIME 

SLOPE 

DEPTH 
QLOB 

VLOB 
XLOBL 

1490 NH CARD USED 
•SECNO 33675.000 

CWSEL 
QCH 
VCH 

XLCH 

VALLEY SECTION AJ 

33675.00 

2410 

.10 

.000406 

0 

CCHV: 

10.50 

129, 

. 78 

532 . 

300 CEHV= 

1490 NH CARD USED 

•SECNO 33835.000 

631.80 

691. 

3 06 

532 

.500 

VALLEY SECTION A 
33835,00 

2100 . 

. 14 

.000191 

0 

1.1.31 

1653, 

1 03 

250. 

1490 NH CARD USED 
*SECNO 34170.ooo 

631 91 

437. 

1 96 

160 

.00 

0. 

.00 

124. 

CRIWS 

QROB 

VROB 
XLOBR 

. 00 

1590. 

1. 52 

532 . 

. 00 

10 . 

. 47 

140 . 

00 

508 . 

. 043 

2 

WSELK 
ALOB 

XNL 
!TRIAL 

.00 

166 . 

. 060 

2 

.00 

1606 . 

. 050 

2 

631. 78 

495 . 

. 017 

0 

EG 
ACH 
XNCH 

IDC 

631.87 

226 . 

. 039 

0 

631.93 

222 . 
. 039 

0 

PROPOSED PEDESTRIAN BRIDGE NO 2 DOWNSTREAM FACE 

34170.00 10 65 631 95 .00 00 632 04 

2100. 339. 1053. 708 311 323, 

.18 

0. 

.000 

0 

HV 

AROB 
XNR 

!CONT 

07 

1047 . 

. 043 

0 

. 03 

22. 

.050 

0 

. 09 

555 . 

1.09 

8. 

.000 

. 00 

HL 
VOL 

WTN 

CORAR 

.09 

23 

.000 

00 

,05 

31. 

. 000 

.oo 

.07 

41 

Page 50 

, 00 

2. 

619.80 

165.59 

620 20 

627.10 

284.41 

450.00 

OLOSS BANK ELEV 

TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

.00 

6. 

621.30 

458.73 

, 01 

8. 

620.60 

4 78. 94 

,03 

11. 

627.90 

625.20 

315 13 

773.86 

625.10 

629.40 

238.28 

717 22 

628.00 

627.30 
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.18 

.000272 

0 

1. 09 

275. 

C:Dl:'l'"ThT. J:lDTnr-eo 

SB XK 
00 

XKOR 

1.50 

*SECNO 34180.000 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC 

3.26 

335. 

COFQ 

3. 03 

H3 

1 28 

400. 

ROLEN 
.00 

QWEIR 

.045 
2 

BWC 

10 00 

QPR 

. 030 

0 

634 70 632 04 .00 1634. 445 . 

PROPOSED PEDESTRIAN BRIDGE N0.2 UPSTREAM FACE 

34180.00 10 68 631 98 .00 .00 632.07 

2100. 341. 1048. 711. 315. 324 

.19 1 08 3.23 1 27 .045 . 030 

.000266 10 10. 10. 2 0 

0 

1 

07-12-96 12:42•08 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 

TIME VLOB VCH VROB XNL XNCH 

SLOPE XLOBL XLCH XLOBR !TRIAL !DC 

1490 NH CARD USED 

*SECNO 35279.000 

NEW534 OUT 

BWP 

.00 

.045 

0 

.000 
.OD 

BAREA 
193 20 

BAR EA TRAPEZOID 
AREA 

193. 132. 

. 09 .03 

561 42. 

.045 000 

6 .00 

HV HL 

AROB VOL 
XNR WTN 

ICONT CORAR 

621.30 

354. 3 8 

ss 
2 00 

ELLC 

627.30 

.00 

11. 

621. 30 

355 91 

OLOSS 

93 .44 

447.83 

ELCHU 
621 30 

ELTRD 

628.00 

628.00 

627.30 

92 60 

448.51 

BANK ELEV 

TWA LEFT/RIGHT 
ELMIN SSTA 

TOPWID ENDST 

PROPOSED PEDESTRIAN BRIDGE N0.1 DOWNSTREAM FACE 

35279.00 9 .46 632.26 .DO . 00 632.28 . 02 .18 02 624.90 

2100. 1862. 206. 33. 1807 129. 50. 77. 20. 625 70 

.44 1. 03 1 59 .66 044 .028 045 .000 622.80 228.81 
- .000135 877. 1111.-- 1152 0 0 0 00 4 93. 01 721: 82 

0 

SPECIAL BRIDGE 

Page 51 

ELCHO 

621. 30 
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5070,VARIABLE ELCHU OR ELCHO ON CARD SB NOT SPECIFIED 
SB XK XKOR COFQ RDLEN BWC BWP BAREA ss ELCHU ELCHD 

.00 l..50 3.03 .00 6.00 .oo 160.00 2.00 622 80 622.80 

•SECNO 35285.000 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

636 27 632.28 00 1.054. 1053. 160 130. 629.50 630.25 

PRO~U~~U PEDESTRIAN BRIDGE NO.I UPSTREAM FACE 

35285.00 10 .45 633.25 .OD .OD 633.27 .01 .99 .OD 624 90 
2100. 1884 177 39. 2273. 1.45. 75 77 20 . 625. 70 

. 44 .83 1. 22 52 044 .028 . 045 DOD 622.80 208,81 

000068 6. 6. 6. 1 0 4 .OD 518.90 727.70 

0 

1490 NH CARD USED 

*SECNO 35725.000 

VALLEY SECTION C 
35725 00 9 88 633 28 .DO DO 633 40 .12 .08 .06 628.70 

2100. 175 766 1159 99, 195. 589. 96. 25 630,20 

.49 1. 76 3. 92 1. 97 050 .043 .050 000 623.40 317 07 

001100 540. 440. 340. 2 0 0 .DO 308.94 626 01 

0 

1490 NH CARD USED 

- .:)J:',1...1~V -'b.J..UU. UUU 

3280 CROSS SECTION 36100.00 EXTENDED .40 FEET 

1 

07-12-96 12.42.08 PAGE 48 

BRIDGE SECTION DELRIA PARK BRIDGE DOWNSTREAM FACE 

36100.00 10.30 633.60 .OD .00 633.68 08 .27 .01 631 13 

2100 420. 1625. 54. 371. 648. 86. 105. 28 633.20 
_,. 1 13 0 c, c, .050 049 nm nnn 623 30 nn 

,L -~· 
.o; • U.,lV .vuv .uu 

000493 375 375 375. 2 0 0 00 372.03 372 03 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHD 
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.00 1. 64 3 03 .00 

•SECNO 36190,000 

3280 CROSS SECTION 36190.00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR 

639.79 633.69 00 1575 . 

19 00 00 

• 73 FEET 

QPR BAREA 

531 135 

NEW534.0UT 

134. 71 

TRAPEZOID 
AREA 

135. 

.00 

ELLC 

630 40 

623.31 

ELTRD 

632 30 

BRIDGE SECTION DELHIA PARK BRIDGE UPSTREAM FACE 
36190.00 10.63 633.93 .00 .OD 634.00 

2100. 

55 
000387 

0 

471. 

1 09 

90. 

*SECNO 36250.000 

1549. 

2. 29 

90. 

so. 
67 

90 

433 . 

• 050 

2 

678 . 

. 049 

0 

VALLEY SECTION OF EXISTING CROSS-SECTION 

36250 00 8.98 633.9B .00 .00 

2100 . 

. 56 

.000392 

0 

0 . 

. 00 
60 

1490 NH CARD USED 
*SECNO 36300.000 

3265 DIVIDED FLOW 

2100 

1. 71 

60. 

TWO CONTROL STRUCTURES 

36300 00 5.67 633.87 

2100 

.57 

.D03075 

0 

1 

07-12-96 

SECNO 
Q 

TIME 
SLOPE 

.00 

so . 

2100 

4 80 

50. 

~.., • A"> no 
.L.<; C':t.O. UQ 

DEPTH 

QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 

XLCH 

0. 

.00 

60. 

. 00 

00 

50. 

CRIWS 
QROB 
VROB 
XLOBR 

0 

.050 

2 

.oo 
0 

.050 

2 

WSELK 
ALOB 
XNL 

!TRIAL 

634.03 
1227 

.043 

0 

634.22 

032 

0 

EG 

ACH 

XNCH 

IDC 

.06 

119 . 

. 050 

5 

.OS 

0 

.05-0 

0 

. 36 

0 

040 

0 

HV 

AROB 
XNR 

ICONT 

.32 

107 

000 

.00 

. 02 

109. 

,000 

.oo 

. 04 

000 

. 00 

HL 
VOL 
WTN 

CORAR 

Page 53 

.00 

29. 

623.30 

378.66 

.01 

29 

625.00 

304. 47 

.16 
00 .,_ 

628.20 

162 35 

631.13 

633.20 

.00 

378 66 

634.00 

636.00 

15 25 

319. 71 

686 00 

634.00 

50.83 

234.00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID END ST 

623.31 
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1490 NH CARD USED 
•SECNO 36330.000 

STORAGE FACILITY SECTION 
36330 00 12, 62 634.32 00 00 634.33 .02 00 lO 633.00 

2100. l. 2099. 0 5. 2098. o. lll 29. 634 00 
.57 .i? 1.00 .07 .045 .045 .045 .000 621.70 Hi.10 

.000049 30 30 30. 2 0 0 .00 241.80 257.90 
0 

1490 NH CARD USED 
•SECNO 36925.000 

STORAGE FACILITY SECTION 

36925.00 11. 66 634 36 .oo .00 634.38 .02 .OS .00 634.00 

2100. 0. 2100 0. 0. 1878. o. 148. 34 . 635.00 

78 .09 1.12 . 00 .045 . 045 .045 .000 622.70 21.83 
.000070 1125. 825 625. 2 0 0 .00 230.43 252.26 

0 

1490 NH CARD USED 
•SECNO 37253 000 

STORAGE FACILITY SECTION 
37253.00 10 69 634.39 .oo .00 634.41 .02 .03 00 635.00 

2100. o. 2100, 0 0. 1658 o. l62 36 636.00 

.85 .00 1.27 .00 .045 .045 . 045 000 623.70 27.62 
000100 328. 328 200. 0 0 0 .00 218.88 246.50 

0 

1490 NH CAAD USED 

*SECNO 37819.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 638 10 ELREA= 637 90 

BRIDGE SECTION E 18 MILE ROAD BRIDGE DOWNSTREAM FACE SECTION 

SKEWED FOR PERPENDICULARITY 

378l9.00 9.75 634.45 .00 

2100. 0. 2100. 0 

.96 .00 l 36 00 

000181 417. 517 145. 

0 

L~~u ~n LJ-UUJ u~~LJ 

l 

07-12-96 12:42:08 

SECNO DEPTH CWSEL CRIWS 

Q QLOB QCH QROB 

.00 

0. 

.045 

2 

WSELK 

ALOB 

634 48 

1541. 

.041 

0 

EG 

ACH 

.03 

0 

045 

HV 

AROB 

0 

.07 
181. 

. 000 

HL 
VOL 

00 
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.00 638.10 

39. 637.90 

624 70 956 11 

332 67 1288.78 

OLOSS BANK ELEV 

TWA LEFT/RIGHT 
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TIME 

SLOPE 

VLOB 

XLOBL 

SPECIAL BRIDGE 

SB XK XKOR 

.DO 1. 69 

*SECNO 37851.000 

VCH 

XLCH 

COFQ 
3. 03 

6070,LOW FLOW BY NORMAL BRIDGE 

VROB 

XLOBR 

ROLEN 

.00 

XNL 
I TRIAL 

BWC 

XNCH 

IDC 

24 00 
BWP 

XNR 

ICONT 

.00 

NEW5340UT 

WTN 

CORAR 

BAREA 
216.00 

ELMIN 
TOPWID 

ss 
.00 

SSTA 
ENDST 

ELCHU 
627 20 

EGPRS= 636.933 EGLWC= 636.955 ELLC= 633.700 PCWSE= 634.453 ELTRD= 637 .900 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE,NRD= 32 MIN ELTRD= 637.90 MAX ELLC= 633 70 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637 50 ELREA:::: 

BRIDGE SECTION E 18 MILE ROAD BRIDGE UPSTREAM FACE SECTION 

SKEWED FOR PERPENDICULARITY 
37851 00 9.11 633 Bl 630 88 .00 635 28 1 47 08 

2100 0 2100. 0 0. 216 0 183 

96 .OD 9. 72 00 045 . 04 0 045 .000 

,015012 129. 129. 129. 4 15 0 -1432.76 

0 

*SECNO 37871.000 

3301 HV CHANGED MORE THAN HVINS 

VALLEY SECTION UPSTREAM OF 18 MILE ROAD 

J787i. 00 11 00 635 70 

2100. 0 

96 .DO 

. 000093 20. 

0 

1490 NH CARD USED 

•SECNO 38084.000 

VALLEY SECTION 

2100. 

1.06 

20 . 

38084.00 13. 02 635. 72 

.00 ,00 

0 0. 

00 .045 

20. 2 

.OD .00 

635 72 02 . 01 

1976 0. 184 

.042 045 .000 

0 0 .OD 

635.73 .DO .00 

637.00 

.72 

41 

624 70 

992 82 

.44 

41 

624,70 

362 35 

00 

Page 55 

637.50 

637 00 

769.06 

1761.88 

637.50 
637.90 

936.85 

1299.20 

636.00 

ELCHO 

627.20 



NEW534.0UT 

2100. o. 2100. o. 0. 4917. 0. 199 . 43. 636.00 
1.09 . 00 43 .00 .050 .035 .050 .000 622.70 13. 67 

.000004 185. 185. 185. 2 0 0 .DO 451. 50 465 17 

0 

1 

07-12-96 12.42 08 PAGE 51 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VlOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

1490 NH CARD USED 

•SECNO 38384.000 
VALLEY SECTION 

38384.00 13.02 635 72 .oo .00 635.74 .02 .00 .01 632.60 
2100. 37. 2054 8. 173. 1724. 34. 222 . 46. 632.60 
1.16 . 21 1 19 . 25 • 050 . 035 050 .ooo 622 70 54 .16 

,000039 165. 300. 430. 2 0 0 .00 367 75 421.91 

0 

1490 NH CARD USED 
*SECNO 38614.000 

VALLEY SECTION 

38614 00 13. 04 635,74 00 .00 635.75 . 01 .oo .00 632.60 

2100. 10. 2081. 9. 85 3445 80 236 48. 632 60 

1. 26 12 .60 11 .050 .035 .050 000 622 70 36.40 

.000008 175 230, 335. 1 0 0 .OD 435.00 471 40 

0 

1490 NH CARD USED 

*SECNO 38829.000 

VALLEY SECTION 
38829.00 13.04 635.74 00 .OD 635 75 .01 .00 00 932,60 

2100. 5 2088 7. 32. 2537. 41. 252 49. 632.60 

l.34 .16 82 .16 . 050 . 035 .050 .000 622.70 59.24 

.000016 200 215. 260. 0 0 0 00 286.97 346.21 

0 

*SECNO 38979 000 

3280 CROSS SECTION 38979.00 EXTENDED 18 FEET 

3301 HV CHANGED MORE THAN HVINS 

VALLEY SECTION 
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NEW534.0UT 

38979 00 5.97 635.47 00 .oo 636.04 .56 .01 .28 635.10 

2100 120 1948. 33. 56. 312. 20. 257. so. 634.70 

1. 34 2 12 6.23 1 67 .035 .035 .035 000 629.50 31 29 

.004146 195. 150. 270 2 0 0 00 214. 71 246 00 

0 

•SECNO 39165.000 

3280 CROSS SECTION 39165 00 EXTENDED 1.67 FEET 

1 
07-12-96 12:42.08 PAGE 52 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 636.00 ELREA::: 636.90 

VALLEY SECTION 

39165.00 6 .27 636.27 .00 .oo 636 58 .30 .46 08 635.30 

2100. 122 1978 0. 81 436. 0 259 51. 636.90 

1. 35 1.51 4,54 .oo . 035 .035 035 000 630.00 00 

.001658 186. 186. 186. 3 0 0 00 201 64 201 64 

0 

*SECNO 39360.000 

VALLEY SECTION 

39360 00 6.51 636 61 .00 00 637 03 42 39 .06 635 80 

2100 25. 2075. 0 22. 398. 0. 261. 52. 637.60 

1 36 1 16 5.21 00 .035 .035 . 035 000 630 10 83. 19 

.002474 220. 195 168. 2 0 0 .00 155.63 238.82 

0 

*SECNO 39685 000 

VAI.,LEY SECTION 

39685.00 6 16 637.36 .00 00 637.77 .41 . 74 00 639.80 

2100. 0 2100. 0. 0. 409 0 264. 53. 637.20 

1.38 .oo 5 .14 .35 . 035 035 035 .000 631.20 106 61 

.002088 390. 325. 280 2 0 0 00 99 08 205.69 

0 
*SECNO 40355.000 

3280 CROSS SECTION 40355 00 EXTENDED 1.86 FEET 

VALLEY SECTION 
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40355.00 6 56 638 66 .00 .00 638.91 .25 l.10 05 
2100. 0 1902. 198. 0 451. 136 272. 56. 

1 43 .00 4.22 1.45 .035 .035 . 035 .000 632.10 

.001318 670. 670. 670. 2 0 0 .oo 254.00 
0 

*SECNO 40475.000 

3280 CROSS SECTION 40475 00 EXTENDED 1. 36 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637,50 ELRKA= 640 30 

VALLEY SECTION 
1 

07-12-96 

SECNO 

Q 
TIME 

SLOPE 

40475.00 

2100. 

1 44 

.002264 

0 

12·42:08 

DEPTH 

QLOB 
VLOB 

XLOBL 

6.56 

0 

.00 

100. 

CWSEL 

QCH 
VCH 

XLCH 

638.76 

2100. 

5 .42 

118. 

*SECNO 40835 000 

CRIWS 

QROB 
VROB 

XLOBR 

00 

0. 

.oo 
140. 

3280 CROSS SECTION 40835 00 EKTENDED 

WSELK 

ALOB 

XNL 
ITRIAL 

.00 

0. 

.035 

2 

EG 

ACH 
XNCH 

IDC 

639.21 

388. 

035 

0 

2.25 FEET 

HV 

AROB 

XNR 

ICONT 

.46 

0. 

035 

0 

3495 OVERBANK AREA ASSUMED NON-EFFECTIV£,ELLEA= 639 30 ELREA:: 

VALLEY SECTION 

40835.00 6 95 639.55 .oo .oo 639 93 .JB 

2100. 0 2100. 0. 0. 423 0. 

l. 46 .oo 4.96 .00 .035 . 035 .035 

.001651 355. 360. 370 2 0 0 

0 

*SECNO 41048 000 

3280 CROSS SECTION - 41048 00 EXTENDED 2.22 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 638 80 ELREA:: 

HL 
VOL 

WTN 
CORAR 

.20 

273 

.000 

.00 

.69 

277. 

,000 

.oo 

OLOSS 

TWA 
ELMIN 

TOPWID 

.10 

56. 

632.20 

86.00 

640.60 

.02 

57. 

632 60 

85 00 

642.30 

Page 58 

636.80 

638 30 

100.00 

354.00 

BANK ELEV 

LEFT/RIGHT 
SSTA 

ENDST 

637.50 

638 30 

100.00 

186.00 

639.30 

638.70 

100.00 
185.00 
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VALLEY SECTION 

41048.00 7. 02 639.92 .oo .00 640.28 .36 .35 .01 638 80 

2100, 0. 2100 0 0. 435. 0. 279 57. 639.50 

1.47 00 4,83 .oo . 035 .035 035 .000 632 90 100 00 

. 001616 213 213. 213. 2 0 0 .00 89.00 189 00 
0 

*SECNO 41173,000 

3280 CROSS SECTION 41173,00 EXTENDED 2 13 FEET 

VALLEY SECTION 

41173.00 7.43 640,33 .00 .00 640. 4 7 .14 .12 .07 640 00 

2100. 0. 1632. 468. 0. 500. 228. 281. SB. 637.60 

1.48 . 00 3.27 2.05 .035 035 035 . 000 632.90 100.00 

. 000641 105 125 140. 2 0 0 00 178.00 278.00 

0 

1 

07-12-96 12:42:08 PAGE 54 

SECNO DEPTH CWSEL CRIWS WSELK EG IN HL OLOSS BANK ELEV 

Q QLOB QCH QROB !\LOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN EI.MIN SSTA 

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 41323.000 

3280 CROSS SECTION 41323.00 EXTENDED 1 76 FEET 

VALLEY SECTION 

41323.00 7.26 640 36 .00 .oo 640.73 37 .15 11 638.60 

2100 0. 1956. 144. 0 391. 91. 283 58 639.60 

1.49 . 00 5.01 1.57 035 035 ,035 000 633.10 100,00 

001650 140 150. 160 2 0 0 00 180.00 280.00 

0 

CCHV= JOO CEHV= .500 
*SECNO 41464.000 
3280 CROSS SECTION 41484.00 EXTENDED .GB FEET 

7185 MINIMO'M SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

BR!DG8 SECTION DEQUINDRE ROAD BRIDGE DOWNSTREAM FACE 

41484.00 8.18 640 68 640.68 .00 641 34 .66 41 .15 636 20 

2100. 237. 1321 536 106. 166 246 284. 60. 636.20 

1 50 2.24 8.01 2 .18 .045 . 042 050 000 632.50 175.00 

004375 161. 161. 161. 2 12 0 .oo 375.00 550.00 
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0 

SPECIAL BRIDGE 

SB XK 
.oo 

XKOR 

1. 70 

*SECNO 41S29.000 

COFQ 

2.80 

RDLEN 
,00 

3280 CROSS SECTION 41529.00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR 

648,82 642.54 00 1202 

BWC 
23.00 

98 FEET 

QPR 

899. 

BWP 

00 

BAREA 

120. 

NEW534 OUT 

BAREA 

119.60 

TRAPEZOID 

AREA 
120. 

ss 
,00 

ELLC 

638.90 

ELCHU 

633 70 

ELTRD 

641.00 

BRIDGE SECTION OEQUINDRE ROAD BRIDGE UPSTREAM FACE 
41529.00 9 .48 641. 98 

2100. 91. 967. 

1.50 1.43 4 92 

.001855 45. 45. 

0 

1 

07-12-96 12.42·08 

SECNO DEPTH 

Q QLOB 

TIME VLOB 
SLOPE XLOBL 

1490 NH CARD USED 

*SECNO 41696.000 

CWSEL 

QCH 

VCH 

XLCH 

.00 

1042. 

1 72 

45, 

CRIWS 

QROB 

VROB 
XLOBR 

3280 CROSS SECTION 41696.00 EXTENDED 

VALLEY SECTION 

41696.00 9 46 642.16 
2100, 0: 2087. 

1.51 22 3 40 

000674 225 167. 

0 

1 

00 

12. 

86 

110. 

00 642.17 ,20 

63. 197 606. 

.070 050 .070 

2 0 5 

WSELK EG HV 

ALOB ACH AROB 

XNL XNCH XNR 

!TRIAL IDC ICONT 

1. 16 PEET 

.00 642.34 .18 

1. 614. 14 . 

. 050 . 035 .050 

2 0 0 

83 
285 

000 

.00 

HL 
VOL 

WTN 
CORAR 

.16 

288. 

.000 
,00 

Page 60 

00 636.20 

60. 636.20 

632.50 215.78 

334.22 550.00 

OLOSS BANK ELEV 

TWA LEFT/RIGHT 

ELMIN 
TOPWID 

.01 

-61. 

632 70 

128 00 

SSTA 

ENDST 

642.00 

640.70 

.00 

128.00 

ELCHD 

633.70 
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··················•·****************************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

ERROR CORR - 01,02,03,04,05,06 
MODIFICATION S0,51,52,53,54,55,56 
IBM-PC-XT VERSION AUGUST 1985 

·················································· 

rn 

UNEXPECTED END OF FILE ABORT IN SUBROUTINE H2MAIN 

NEW534.0UT 
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642 

639 

GIBSON DRAIN IHPROUEHENTS 18 HILE TO DEQUINDRE 
10, 50, 100 & 500 YEAR EUENTS 

CROSS-SECTION NO, 38084.000 

f 63611'¥-----

ij 633 
A 
T 630 
I 
~ 627 

624 

621+-,-,..,...,...,...,....,...,...,...,...,....,...,...,...,....,...,...,...,...,..,..,...,...,...,..,..,...,....,..,.....,...,...,...,...,....,...,....,..,...,....,...,. 

0 80 160 240 320 400 480 560 640 720 800 880 

DISTANCE 



GIBSON DRAIN IMPROUEMENTS 18 HILE TO DEQUINDRE 
10, 50, 100 & 500 YEAR EUENTS 

CROSS-SECTION NO, 38384,000 
642 

639 

E 636 L ----ij 633 
A 
T 630 
I 
O 627 N 

624 

621 
0 50 100 150 200 250 300 350 400 450 500 550 

DISTANCE 



642 

639 

E 636 L 

U 633 
A 
T 630 
I 
~ 627 

624 

GIBSON DRAIN IHPROUEHENTS 18 HILE TO DEQUINDRE 
10, 50, 100 & 500 YEAR EUENTS 

CROSS-SECTION NO, 38614.000 

621 ....... ~~~~~~~~~-
0 50 100 150 200 250 300 350 400 450 500 550 

DISTANCE 



GIBSON DRAIN IHPROUEHENTS 18 HILE TO DEQUINDRE 
10, 50, 100 & 500 YEAR EUENTS 

CROSS-SECTION NO, 38829,000 
642 

639 

E 636 L 
U 6331 ~ 

-- - ----- ------ ;., 
A 
T 630 
I 
0 627 N 

624 

621 
0 40 80 120 160 200 240 280 320 360 400 440 

DISTANCE 



640 

638 

GIBSON DRAIN IHPROUEHENTS 18 HILE TO DEQUINDRE 
10, 50, 100 & 500 YEAR EUENTS 

CROSS-SECTION NO, 38979,000 

i 636f' --..... _..;\ -- -----~-
A 634 
T 
I 632 

\ 0 
N 

630 

628:+-,-...,....,...,....,.--,--,....,....,...,.....,...,....,....,.~...,....,.....,..., ........ ,....,....,...,....,...,.....,....,.~...,... 

0 30 60 90 120 150 180 U0 2~ n0 300 330 
DISTANCE 



642 

640 
E 
L 638 
E 
u 
A 636 
T 1..---
b 634 
N 

632 
l 

630 
0 50 

GIBSON DRAIN IHPROUEHENTS 18 HILE TO DEQUINDRE 
10, 50, 100 & 500 VEAR EVENTS 

CROSS-SECTION NO. 39165.000 

\. ( 

100 150 200 250 300 350 400 450 
DISTANCE 

500 550 
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E 

642 

640. 

GIBSON DRAIN IHPROUEHENTS 18 HILE TO DEQUINDRE 
10, 50, 100 & 500 YEAR EUENTS 

CROSS-SECTION NO, 39685,000 

~ 638 l 1----

u 
~ 636 l 1----

b 634 
N 

632 V 
6 3 0,..,..,..,..,...,...,., 

100 150 200 250 300 350 400 450 500 550 600 650 
DISTANCE 



GIBSON DRAIN IHPROUEHENTS 18 HILE TO DEQUINDRE 
10, 50, 100 & 500 YEAR EUENTS 

CROSS-SECTION NO. 40355.000 
639 

638 
E L 637 l 0 

636 
A 
T 635 
I 
O 634 
N 

633 

632 
\___ _ _, 

90 120 150 180 210 240 270 300 330 360 390 420 
DISTANCE 



GIBSON DRAIN IHPROUEHENTS 18 HILE TO DEQUJNDRE 
10, 50, 100 & 500 VEAR EUENTS 

CROSS-SECTION NO. 40475.000 
644 

642 
E 
L 640 
u 
A 638, 
T 

l '"j\ j 
634 '--.._____ 

632 --...-
100 120 140 160 180 200 220 240 260 280 300 320 

DISTANCE 
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GIBSON DRAIN IHPROUEHENTS 18 HILE TO DEQUINDRE 
10, 50, 100 & 500 YEAR EUENTS 

CROSS-SECTION NO, 41048,000 
646 

644 

E 642 L 
640 

I 
638 1

' 

636i 
634 ~---/ 
632 

100 120 140 160 180 200 220 240 260 280 300 320 
DISTANCE 



GIBSON DRAIN IHPROUEHENTS 18 HILE TO DEQUINDRE 
10, 50, 100 & 500 YEAR EUENTS 

CROSS-SECTION NO, 41173,000 
64---------------

E 638 
L 

I ' 
ill! 

632+....,...,...,...,..,.....,..,...,..,......,..,...,..,...,...,...,...,..,...,....,..,..,..,.....,..,..,..,..,...,...,...,..,...,...,...,...,...,..,...,.., 
100 120 140 160 180 200 220 240 260 280 300 320 

DISTANCE 
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HYDRAULIC ANALYSIS 

INTRODUCTION 

The streams being studied are the Chrissman Drain, Gibson Drain and the Plum Brook 

located in the City of Sterling Heights, Macomb County, Michigan. 

The study limits for the Chrissman Drain are from its mouth at the Plum Brook to M-59. 

The field survey was taken in October 1976. 

The study limits for the Gibson Drain extend from its confluence with the Plum Brook 

to Dequindre Road. The field survey was taken in November I 976. 

The study iimits for the Pium Brook are from its mouth at the Red Run Drain to M-59. 

The field survey was taken in October I 976. 

The 10-, 50-, 100-, and 500-year flood frequency flows have been accepted by the 

Michigan Department of Natural Resources (letter dated March 22, 1977). 

The Project Manager for this analysis is William C. Rossow, P.E. 

MF'THnn OF ANAJY<;JS 

Water surface profiles were computed by the HEC-2 standard step-backwater computer 

program, developed by the U. S. Army Corps of Engineers. 1 

The hydraulic model has been developed for the I 00-year flow. Each bridge section has 

been analyzed by the normal or special bridge routines using the guidelines specified in 

thP HF'C"-? Uc:::Prc:: M:::m11~L l Tf ;:m ;:1_{'":t11r1I fi,::i,lrl-c::11rvPyPrl rrn.c::c::-c::Prtinn w::1c:: frnmrl tn hP 

located within the influence of a bridge constriction, the section was encroached as 

appropriate. 
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ST AR TING POINTS 

The backwater curve for the Plum Brook was begun at its confluence with the Red Run 

Drain. The water surface elevations in the Red Run Drain were computed by a 

backwater curve beginning at the Clinton River. The flows used in the Red Run Drain 

to determine starting water surface elevations were those when the Plum Brook was at 

peak discharge. 

Profile computations for the Chrissman Drain were begun at its confluence with the 

Plum Brook. Water surface elevations in the Plum Brook were determined by using 

flows that exist when the Chrissman Drain experiences peak discharge. 

The backwater curve for the Gibson Drain has been in continuance of the Plum Brook 

past their confluence. The Plum Brook above the Gibson Drain confluence has been 

analyzed as a separate stream. The flows used in the Gibson Drain to determine 

starting water surface elevations in the Plum Brook were those when this portion of the 

Plum Brook was at peak discharge. 

For all streams the first valley section has been moved to the confluence to account for 

the resulting friction and head losses. 

VARIABLES AND COEFFICIENTS 

The roughness factors (Manning's "n") were established by comparing the photographs 

and descriptions found on pages 101-123 in Open Channel Hydraulic/ by Ven Te Chow, 

with photographs and field inspection trips taken at every cross-section. NH cards were 

utilized to describe a variation in roughness across the cross-section. The "n" values 

were selected for summer conditions as this is the projected flood season. 

Channel "n" values ranged from .035 to .06, depending on the amount of vegetation and 

debris in the channel. Overbank "n" values ranged from .03 for a golf course to • 1 for a 

dense wooded area with a heavy undergrowth. 

.075, depending on the density of vegetation. 

Bank slope "n" values ranged from .03 to 9 -~ 
%"-L'\ 
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The "n" values were further verified by the matching of the recorded gage height during 

• the 1968 flood along the Plum Brook with the HEC-2 program. The flows used were 

those recorded at maximum discharge during the flood. The recorded gage height was 

630.15 feet while the HEC-2 analysis yielded an elevation of 630.33 feet. The matching 

of the gage provided a basis for selecting other roughness coefficients when the 

fPrtturP~ of rrn~~ C:Prtinnc: wPrP nntPrf tn hP rnmp;::ir;::ihf P_ 
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The contraction and expansion coefficients used between cross sections were 0.1 and 

0.3, respectively, which reflect the energy lost due to gradual transitions. 

If a constriction experienced low or pressure flow, then contraction and expansion 

coefficients of 0.3 and 0.5, respectively, were used. 

The total loss coefficients (XKOR) used when a bridge constriction experiences pressure 

flow or pressure and weir flow was calcuated as outlined in Exhibit 2 of the HEC-2 

Users ManuaJ. 1 The inlet coefficients were taken from tables published by the Bureau 

of Public Roads. 3 

SYNTHETiC CROSS SECTiONS 

Two types of synthetic cross sections were employed. The first type involves the 

repeating of a field measured cross section at different locations along the stream. For -this case, the invert of the repeated section is adjusted to correspond to the straight 

line slope of the two cross sections that it is placed between. The second type of 

synthetic cross section involves the use of the JOHNSON & ANDERSON, INC., AVSEC -•-, _ __. 
computer program. The A VSEC program develops an average cross section by averaging 

the elevations and stationing of the overbanks and channel of the two field-surveyed 

rrnc;;.c:. c;:prtinn<L 



• SPECIAL CONDITIONS 

CHRISSMAN DRAIN 

At Section 963 the Chrissman Drain empties into a 5 foot CMP and 16 feet downstream -the 5 foot CMP empties into the Merrill Road storm sewer drain (JO foot RCP). The 

Chrissman Drain is carried through this pipe to the confluence in the Plum Brook. The 

calculations for the XKOR value of these pipes can be found in Appendix A. 

Before the Chrissman Drain was routed through the Merrill Road storm sewer drain, it 

flowed through its natural channel to the Plum Brook. Although, it has been re-routed, 

the old channel still exists. A backwater curve has been run in this old channel with the 

flow being equal to the amount of flow that is unable to enter the storm sewer drain and 
~ 

as a result, must flow over land (weir flow) into the old channel. 

The Chrissman Drain in the vicinity of 19 Mile Road has been analyzed as an island 

problem. The flow separates at 19 Mile Road with a portion of the flow running 

• parallel to 19 Mile Road in the main channel and the remainder flowing over 19 Mile 

Road as overland flow. A series of gradually reduced flows were run in the main 
. ~ 

• 

channel in order to obtain a rating curve upstream of 19 Mile Road. A weir rating curve 

was then run for 19 Mile Road for the overland portion of the flow. The two rating 

curves were added to determine a total rating curve for the entire area. The flows for 

the 10-, 50-, 100- and 500-year floods were placed on the total rating curve and then 

extended back to the individual rating curves for the main channel and the overland 

flow. Backwater curves were then run in each of the channels using these determined 

flows. It should be noted that the tail water for the overland flow at 19 Mile Road has 

no effect {i.e., submergence) upon the 19 Mile Road weir. 

It was necessary to add cross sections at several locations along the stream. This was 

done to assist in developing a hydraulic model which reflected gradually varying flow. 

The reasons for placement of encroachments is given in the listing • 
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PLUM BROOK 

1,..-

Section 61/1/7 is a dam section which has been coded according to the special bridge 

routine. The profile view indicates no drastic change at this section because under 

flood flow conditions the dam is s~submerged. ..L ,,.. ..L_ J 
,ji.J;::lgemenr r-ae,r,::Jr, 

The reasons for placement of the encroachments is given in the listing. 

SENSITIVITY OF ROUGHNESS COEFFICIENTS 

A test of the sensitivity of the roughness coefficients was made for the Plum Brook. A 

20% increase in the "n" values produced an average increase in water surface elevation 

of 0.5 feet. Likewise, a 20% decrease in the "n" values resulted in an average decrease 

in the water surface of 0.5 feet 
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Date: Oc.-+ 4- lL I Feature: ..:.,,,_uc.. l)?Jr,,, ,_v/ ~v•.::eD .9Fc::: / Water Course: 'i=)l~u ,-...__ ,..._ ,., 
r'.)~~-c a c 

Remarks: \C:, 0 ·, "!:. \_, 2 ""~E°'~ '"'- r- Q _ _,:, ,.., ..... - . f_,~I c::.,,'~-
I 

O µ 'S C. 1--- C ': .4 ._; ~f.!. Z_ \? Q 

Width of Piers: Pier Shape: No. of Piers: r Area: --
Water Elevation: C:..,t\ ~ \ .... ' - ' .. 

Length: c..l. . D 
Width of Deck: '2. (g . 

Skew: -----
FIELD SKETCH 

Plan View ----"=~ 

- .. -. { ( \. 
-.-.... -- \\\\\ - " \\ // .... - -· • .• · . · , /: lc,w ; / 

- • f i -- , I I 

--------~~--~-~~ ~ -- --;-'" ';~ .- -==[ -,, . .-- -- r--- -:-_ -_--::-: =( , -- --
- !-,, . : i 1· .• __ J=--=---,---:~-----c-;-:-T--::---:-:-=-:-r:~=--.::-7--' =EL.. I I I . i I ! • j 5 s ~ " I ---1 .. , .. ,-,... " , 1 -... . 1 , . : , j • l 
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~-, .... ;_,~l~ I ·1-~;-· ~· -~~-,·· '"-:,~cb 1· ~,£..0 --rr- ./2 _________ ,;,;~,=~, :~:) ei-~ - r:.),-- :-:~~:~:\~:-~ 
, • , . !.-----' ,-:::--. ' •. .;..s . , I , . c -......._~ - I. - ~ . . 

;_ - .,,cr- 1..u,::- ' , :· l . \o.o ·-· \ \_ . ·. '~ ,_ '· - - - ' ,_ . . . --- - I . 0 ---. ,_, '.--_ - t - \ -
I - ,- , -' ~ t .. ... .... ,,.,.._ --

r ·:..c.:- (" 
~ 't \ 
2,.~ ) 

C. -
1:,~ 

7 
\ \ , ... ;;. .. , .... :~~ l 1"3-\-... ~ '• 

.t/fj~,<~?· a};:7-Ef~f'Jtf(,:,}1:-~~:(4.ij\~;,\_;1\:C.::~~~..i.::·; --- ' 0 

• • """ 
y"' ... ✓~ ~ -i::~ ~:...;:·:: :.: ';;;ff:;-.' ,~,~~tr¥-~.,. 



b<,Jt .• uO 

4te 
EH ;;~3.oo !J • 0 0 bn3. 10 0. (1 u 7 i) • '.: ,· c..r.2,.;JJ_l ci.ua 1ur.1-o 

RT ~no.no i:o?.o • a.on 2;:,n.00 GUl.r.)(I 0.10 ;:, 0 tJ. G Q C: u.?. = 0 
sr Hll. 50 a • o o sno.ov 600.'tU J n r . . (-.Oo. '1~ '.:,n·:.1 n '>·,r .10 
'lT ;;~,r.10 ·f.eo.no ~G7.h0 ·n;ro 7t)-8.r;u S'?q.2·0 '1.L-0 ~-u f • n 0 

8T f-:ll•.oo 597.40 C. !1 (l 3nr.. 11J ~'~1.r:,1 fJ • ., 0 ,::, .. r;.cr: 5'-37. t" C 

3T 5~3S, 30 0 • ') IJ 11(10.0l' ~0::1.00 C • :l (: 1200.riu -=: :, .:, • .L Q" r.oo 
8T r. G 0 ii.on. no 60'+. lV 0. 0 0 1:..100.rr1 E:'7,~.40 n • Lr:' j_,;Jr•.~JO 

GR HJ3.1Q 0 • 'J 0 f'.-0?.GO 1n.no •c0l.7f• 1on.,10 ~O?. uf: ✓ t,r.,•o 

GR r-o;,. so 300.00 ,;,l] • 50 i+uo.no f.Gn. ~n so~.cu ri ".":, '"~ • l (1 ;;1..,n.00 
GR s~;s. t"c f08.Q0 'i'?6.50 ooe.0O 59..;_:1 r f,J';'. 3J c-r::--;; ·r, 

. , - • .l. ./ 1:-G'?.30 
GK ='Jf, 70 fl!S. 50 'i9E'-.70 617.IJO 595.Jr; 1',17.fJC :.C')~.1.·o 1o;.r. oo 
GK ~~J7.,;o 1',IJ0,00 'i99.20 7un.0O 59:i.,n (·OG,00 ~o.7.4-f} ~jr .oo 
GH S97.f:0 940,00 5q9_30 lOGO.OG 602.ro 11.or.no ~.1.3 • .1r i2liC'.OO 
GK f-()C, 10 1'400. QO l',03.40 1500.00 r.03. 70 160C,0J 
******•************lISTif'G rJF TOP MJO BOTTnM SECTI'.'l'S OF ORIFICE**•~•*~~~*~~•~*~*** 

60G.OO 59e.1O 62f.no 59A.10 

600.00 ~99,10 600.0 • 59'i.10 EDA.no 
6C~.30 ~95.10 616.SQ 59<,.lG G16.5n 
6?6,00 595.ln 62&.oa 599.IO 

**.,**••*•**•** LJSTlr'•: 01" COORnJ••tTES OF 

6CC,00 ~<;e.1O 62b. • 8 59;1. 10 626.00 
616,5n 59F..70 61i::1. =o 59'i. 10 1'09 • .30 
6Ci,.OO 5q5_10 600.00 59">. 10 E:Or..C.O 

OK TF IC[ M<EI\ 7!.7 WETTED PEH!MlTER 
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5 --] ( • (; ( 
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;,:.,l.F· I. • 

u.·10 c0(,. ,., r: 

f...2 '-i. 11 (, · c~o • 1 , i 
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• 
JOB Nl\.MI="' <::' ..I I • J 1 • ' , Fi5 '"~·••'--· ,..) I Pr I 't'/0 f-/P ,1a;,":".5 

WATERCOURSE: v' _'/7; /)/j{ ")/'. ok 
CULVERT DESCRIPTION: C o,1('r~i~ q,,-,cJ 

t;,:,q;,,, ir,/a w;fJ I c;, ci !Is 
I ., 

WEIR DESCRIPTION: . ../,. 
I ' 

£,! 
A=-~~- D= /._r), g 

WP = Zu>, t' Ke= 0 - 'f 

~!)3= 5.3919 n = - "2 ~ 

CALCULATIONS AND COMMENTS: 

A -,, -

- XKoi2 -
Xl(of2_ = ! .t- k-e +-

'i.!(of< -

Xt<orc : /_ 5-:;5 

oc. I . , ,. . z l 
f'. '!11 ,,, 

• 
CULVERT 

BY 'Fl-I 
;~•~ X r//S 

(,06, 0 

Sia.; 21-fS't:. 

•• 
JOB NO. -5670 10 266 

DATE/ Z z; ;?t; 

So= 

L= 

-for-a, -
Ass1101e 

- .J. . I 
II'! ' I /~ 

<) 

~? 

I/=- I- 0 

,i.l I 

-=-'-=-0 e:..._:6 '....c..3 __ EL .. 

Sia./ Z :5 -f<) 8 

- ,:....- -? t.1~ - • o zo; -..:.. . / 5 

(IJ{' ,J-/ =- I o 



~ -~ ;:t.. -z_L,,l.::. 
HYDRAULIC STRUCTURAL DATA 

C-01)1£~ 
/o/,~/7t ' 13/fJI '::,L,,"'\c - Io 

Code No. 

-.\ !Job Name: 
(:::IC': Q_l_l f..lC~ .W,-s_ ..... - -:; By: (2. K__c":.'c "S 

Water Course,:· \-t.'°'-~ 

. ·,. 

Date: 0<..--r S - \~:-. 7 / 
- '. ~ 

j Feature: C.:c.<.tC.. I-0 c., r ,:, ,; 

Remarks: 
~-.QiC,G(~ '\-:.) 0 .... D ,__ r-_c~ "= P., _r_ ,,. 17 

<-D '1' .'":""\~ :-::'. ..... ~_ ,-. 1"::.. C J....l ,-'. '\-; ~ ,:;_,_ l._ 

?.) '2..\ ,:)r,,..1i ''S. 

Width of Piers: 

Water Elevation: 

Ct'· -'~:r ,::.. ,.;_..i": ~~-

~· ::,, Pier Shape: 

(" 7, -- ..._. _: - -.:...- _· 

?+- ::,' No. of Piers: Area: 

5--9 C. I 
Length: c-,::, Width of Deck: -4'6 Skew: 

FIELD SKETCH 

< - ) 

~-- ~,.. - --'""- ~\ t:-l -
___ f ,---- I - "' . \l - - , - ! . -- .-:;___ ~ -~ \ -- ~-! --· -- I~ - : is r-~-'.:~~r-

-· i ~ ____ _..__ __ ~'I>• I 
i ..... ! -t• ___ .:....l 

i ' -;-----'. ~ 

Profile View 

~~ ..... .__:- G,1,.1i.~o \2.A11_ 

Plan View 

.V'i'o•OO I •5-;' 

-

~ -~,,... 
L--, \~~ <...J -'--
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/!: -... 1 -:_ ~ -1-- "-- - :~_J_~~ 
' /, , 

h <·'; >Co•~ ' .lt'a'.':> ~ 
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~235 .. 
30 9?3,uO lUlt.. uo I)\ 

~l J5 ... 
c.., 5 • lj {j :}:J • L:ff J...!100 
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BT 60':',',0 0. r, 0 ;:;on.oe h09,00 O • n fl 7Gi1.0U .... ~.".' • .CO I· • fl D 
ST (1. !) 0 82.S. GO ;,OE,, 70 o.on 925.1 r .::. 1 ·o • '+ o cJ<,.t;O S' C..::: • L.: C 
'lT 1 C 1 E- • 0 ~ IS10,4•J ;:;06, r,o 1 0 11, • 0 G i;:10. • f: ~OJ.JC, l::-1?).U!J i:;cc•.30 

:3T .-:~01. ~o o.oo 1;,?.~.00 60€-, ~-U Ll ,, r . . . t:S?3,0L' ':· 0 7 • ") 0 " • r o 
,H o.on 1400.f.10 i;n9.10 a.no 1:.JiJO. (;0 0osi.1u ::-i. Ci ri 1 ~.(, , .• r-o 
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GR 60~.60 500,00 f,09. oc ,;c,c.oo i-08,;>0 70'1,'lC fo07,c:O 7&:.?.. co 
GR (.QF,,30 823.'10 f,Q~.50 9un.no 6J4.h0 ',!23. 0 0 5'J~.7n g2:.no 
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*., * * * _., * * ~· :t: :t * * • * * ! * _., L IS TI r,. G OF TOP ANO 80TT"M SE.CT lc'i S CF G~IFicE•*••**••.,•*••~-•~~_.,~ 
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*****•~*·•~*** LlSTir-G OF corROl~ATES OF GPIFIC[«•••*~~~~•***~k****~~ 
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-
JOB NAME: ST:::I~ Li N(, /.Jc: i(,/.JTS 1 i-:; I .5 JOB NO. I :;;(;70 I /0 I 2 7 I I 
WATERCOURSE: PLu t✓, '.:•~CG)< CULVERT LOCATION: -

1/ f.. 1: :,·/:<~ ::-, ~ 1'.. :) 

CULVERT DESC R l PTION: C o N c ·< =7"'S" Sox s <. ! : (, :::: BY () - . ' ,::,!::. ,. jDATE 12!2.Bhl- I 
r--1 1- X V/~ C::LLC.. .. .... -o 

/..._ f\l) ,,; '),i f\C :. .,, ?~ ')~ .s1·::-., :,f'I\ 8,~Jj\/:;° EL. : •J:..._ 
~I::.'.)~ 

~" 

,_;.:_ T:, ~-. 

WEIR DESCRIPTlON: i:" , ' ( ::: .•. " . /, N l) \~) /. L!( i,-'//1.~i 
' ' ' - ' :s:,G r .. ~) 

EL. ~-J\J ~. "0 :-1 ;--~ ·, : -0 j ' S~ ~,-..,.--.T~ , 
EL •:aO C · -:.; f_-. 

A = .3 s, . -; o= i,;. 4- So= a. ·, r:,. .-, 
J , • 'J 

WP = 1~0. S Ke = r), 7 L= 1 J 3 
29.1 _ ,S 842 1 
R4/3- n = .ozgC., Sta. l9!J.49 I j Sta. J Cj C; ~ 

j_ , 
•.:, 

CALCULATIONS AND COMMENTS: 

- t/! A tJ N 1 ,JG':. ,-J - c01=0 I; - -, 
G_8_:5) '-( _04"- • S"Z .... , 0 I 5""._ .X 

/I S S L! 1"1 ::'. 
r, = ' n = . ' ·-

I? (J. '5 FUR uJ ;-;---, t.:_ ,-, ., • I , - . _;, '.lr..J 

_07..~G. 
,. I : _!!.. = - .o' < , ,~ -
' / o I 

.. us~ 1-1.:: l.u 
,,. - - -: ,' q.. ... o,-o - - .-Vt-', .. ,{) - L nL - I\ 1\.., u ....... zcr .I 

) .. k'o ~ i._11,J".. -- ' R ,i:i 

'( 1< 0'< - ! 0-7 ... ( .o 2. s c.2t&.S'-l z 1 ") Io':) 
- ... 

', ,/ ,, '; ' '_, '. = -: -, 71 
-- ' - 4 



.x,~~- -
~ ~Johnson & Anderson. Inc. 

'• Consulting Engrneers 

' 

t Z.7 i 
HYDRAU TRUCTURAL DATA -

P. 0. Box 1166 2300 Di:xie Highway Pontiac, Michigan 48056 
Code No. 

-,--.. ' 
~-(,..... :.,...., .-, ,-... 
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-
JOB NAME-: ST,::J:'.L1,JC, fi~ll,~TS, I= I.S JOB NO. I :::,-~,70 I j() I c:7,31 
Wi~TERCOURSE: PLUtv! ')-: :c·-< CULVERT LOCATION: 18 ,_,,,:c.:. gc;:•) 

CULVERT DESCRIPTION: [Ct<C..'.<.•~"re. 2,c,,: C~L'J:'.·- BY s~·, DATE 12./2.9/7(., 

. •_.} i- ', \,J 1· r,.; {- ":.,_'l Ai...L.S ;)r\ ·?A~-'-~ L Tu 1~(',.,1 ~-"·•~ :.-: ,...,., -:: ..... ...,... 
,.,,,. ....... 1..;i:_, :.;:;_~-:.. 

;.:,l C, _.::;:; 

WEIR DESCRIPTION: 'P,r .• 'i ~!) ~:;; !\:··;.·] l, / :,0 1-;-·~ 

~,~-::.r,··:,-

'-A= ,a,, 
~ . -:) ' D = -'l. ~o 

WP= , 0 -- ~ J .. .J Ke= :>.5 
29.l . 
R4/3= 4 99~3 n= .ozzG 

C.l\LCULATIONS AND COMMENTS: 

- t.//r,1JN1>Ju 1.s n -
!, 

/ z < "4 -) e. f) .= • ,t]I~ Y,ll ~ ,03 x...,.. ,.'.:> 

\ JO~-~ 

n = , o?.Zle:i 

- XKC•" - , .. I ~'- I 

, KC,~ ::, I ... K~ _... ot.. l .. ' 

1

-\.. R ~ i"l. 
X l(c,;i_.., J ... ,., c:-+' I 0'7 ✓~, ... .:. ,c,·,·'(!:A) ~ • -' '• £. '- C.:,) ' ' • • ., .,. I 

X l<O'< ; / .lol:,3 

_:.?. ·-
EL. ·.:;c1 .. , 

Sta. 2.17 ~ ~7 

roe'" - I,_., ,~'--( -

/\S5.u""::: H" 1.u 
i-: o (( 1 NI T"I r, L I< u N 

J:!. ;;:_ _!_ : ,., I .'. ,:. ' 5-
L 

I? ,r,,J ""' •' 

'..a'-

.. US:= ;-10/.0 

cc,:::q ; :?,.u 4-

lv1 ,,.,; s .... -- - ,. / , EL. (-C' > 

Fl ~ C 

Sa: ;_- :,_ ,O· 

L = ,-;.. 

l -1 Sta. 24-Co ~ "13 

,. 

I , I 



·, /' 

, x~~--hnson & _ Anderson. 
·, Consulting Engineers 

P. 0. Box 1166 2~00 Dixie Highway Pontiac, Michigan 48056 

Job Name: .. --_':, 
,-

,::- r. ·, -- ' .-· ., - ,· ,. / -
Date: :. 

.. 
j Feature: . 

,I .- - ; - ~ . .·, ; . 
Remarks: ~ 

'.l 1. .. ~ [ -+:::..rz..:cG.c ·s "- I s iV\ 1-~ . -

Width of Piers: " Pi er Shape: 
• ' r -:'. " ,, .•,e: ., -

Water Elevation: G\ I .s Length: 4 'S, 

Profile View 

. . . 

I r i -...s 

L• 
., 

l ___ j r , I 
, 1 I 

C's 

' ·- ! . 
"-----, I 

' 

" ' ' ' I 
I 

' 

l ' ..... 

' - -·--·---·-·· --
-~ -

------ -

•j' . S . =' c. "7 %, 
HYDRAW'. STRUCTURAL DATA 

cooe9 10J11h1o 
8£H 

Ill,~;--/ 
Code No. ":.~70 - IC) 

By: .f, /:1,-:, .,- ,,_.. <' 

Cc,,,vc. Z2 Water Course: ,-... p,,. ,..;21cc:.E .~. .. . 
--

:Z.o ,:;::,!_·~ rZ.... :p!...!.l..""""1 ":::? y I.._,.;/? {! .. -:0 ' 

. . 

No. of Piers: - Area: ...,.. . -· ... •_,._. . 

Hid th of Deck: 
(._,,. 'Z.. ' 

Skew: --?,;:- 0 

FIELD SKETCH 

Pl a11 VieW 

. . . . . 

-' I 
7-:, ..., 

I 
- -·• -- . --·· .. . . . .. _·r: ___ ::-1._ .. : .. -=9 .. -- -~ -- .. ~-- -
.l J_ 7 / ________ ----· L I I 

I ---~i . I 

-· .... ---- ---------
' -- ---

,J 
4~ 

f 

' I 
I 
I 
I 

' / I 

. - . ... --· -- -· -·-- --·-
--· 

- ---- --- ---
- - .. --

. ···----------• 



HYDRA-STRUCTURAL DATA -
Feature: ·Water Course: 

Remarks: 

\ 

Width of Piers: Pier Shape: No. of Piers: Area: 

~later Elevation: Length: Width of Deck: Skew: 

FIELD SKETCH 

-Profile View ) 'f}.oerJ Plan View I 
.f ' .. ~,tlAM 11.,.,,1..,¥ ;=~;,e,.- f!_,.. ~ 

l----'-----7·;...__,_,:_, _· +--=-----· '.:...-~-_,_--__,,:-_,.;---f• ,:__-:-':-:i;;-':-.' _...,,,.._, _ _.,,.__,·:...,' -;-/"'.-..-'+----''~'--'-I-'--+-..:,•.(_' _..,___,_,;.,,'.-...;,;._-....;..._4-~.,LL¼_..::,.,_ 
' / I I .'--,,-

/ / j / 
.----,-----,-----'----- ----'--,. -----------,---'--r---

---~--1•. ___ =_J 
-------~-!--. _____ / 

-----· -
I 

I '-j --i---

I 
--- --- ·- -- [-

! 
-r ..... -·-· ---- --

/ t 

/,, z..'. 0 

··-·----

I I 
' 
/' 
I 
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8T 2::-.un I}. a o 6?5.1,l 1JU.fif· i). 0 O ? I.JI,• f" Q 

aT :: 0 0 • 00 "-23 .40 o.oo 4Gn.rfo 6.-:'.3 • .10 n. c, J I~ ~'.l). d·C C' ~:: . ":O 
BT &21,jO fl, r, 0 sro·. uO 6?.l.30 u • r n F,~(J.'10 t--;:?.Jn ~I • co 
'3T u.cn (-C),.:3.l1J ?.:>f.~. 91, n.ru 7lJG.riJ 1::21=- .t:;::, c.:. l t"'.., • 10 7 l., :-- • r. u 
9T 74:. on 62•;. EJ f;] 5,70 7:..s.,:iu 6~-S .-r-'! ;:. 1 7. lJ 7 c '.l. ,j r, (...d_~ .su 
BT f23,n0 (' . no f\OC.~O 62'? • .3 U J • P r1 o:;rir • ') {j f'.. ?. ?. • t, r: r • ( 0 
;::>T 0. 00 1or1.oa (,;:>3. 7(, !1 • 0 0 ,1~,;o.rc (a?3, 50 a.un 1 '.? -;Ir- . ('· 0 

GR r:.2~--.10 0. 0 0 F,::>4.20 10r.no r.~4.r:n ;:,r.n.DfJ f2j.•stn ~.u: .. i,O 

GR ~23.50 45,J,r.O <,::>1. 30 490.0U bl.9.i.;~ 50~.no f:-1,:,.co 51' .co 
GR fH·.10 eC85,110 F,11',.1(: 700,0() ,;10.so 780.00 S(1·J.OO 7lf., 00 

GR 509,70 730,00 ;:,10,40 740,00 611 .'.or. 7us.oo (-17,11} 7:.; ~ ,IJ0 

GH ~lP,;>O 900.00 i:; ::> l. 7 0 lOOG.00 b2j.70 109C.0C G::>3,.5') J 1 :: (: • (, iJ 

**~:t-•:i·**~"""***1<•:t ***L ISTJ!,.G OF TOP '1[.J[; POT Tf't': SE C T ! CH,:~; (•F Gi~IrrcE•~-~~~'~**-k*••••••• 

100.00 616.10 100.ou 61R,5a 1us.oo 618,7n 7 1,5.ao s17.1a 

700,00 616.10 700,QO 610,50 71(1,CO br9,ij0 1,n.~n 61J.ln 73Q.GU GOS.7[ 
740,00 6;G.40 7~5.DC 611.~o 74~.oo S17,1G 

**•*****•~**** LJSTlf;G CF COtROINATfS GF OPIFJCE•*~•***~~~~**~~*~~•~~ 

100.00 
74C,on 
700.DO 

6H,,10 
610.~0 
bl6.10 

OkIFlCE /\PEIi 

701),00 
730,0D 

fl,0.,9U 
609,70 

7'15,CO 
720.nLJ 

39~,7 WETTED PERI~lT[R 

711:'J.C:(; 
71fl.11,) 

•17.1.1 
(,O'J. JI) 

71.!•'=i.UJ 
'/J~.lj(j 

~11,:J 
f 1 U. Sf 

i 

o _. :j r: 1.,. ,'":I.:.:,' 

i=:- .: 1.5. 0 I'.""· ':-. ..... < . .\, 
r":.?,t·. O• 1 ' . c,." 

n • •Hi I· I) • I• 1
' , ~uo • ,'1 0 1-:), . -, 

h,"!i:.; 
L ~ . 71) ,, . ; ; .-. 

.:; C. .3 • ; I I 11 0 r• •. : . -' 

.:; 1 fJ • 2 C ~, fl (1 • f' d 

f, !. G • l ,.-. 7?i,.''" 

1;17.">r- ~ il n • -, r· , 
':2:l. -,,: 1 .2 cir • .. •.' 
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JOB NAME: 5-/4rl:,,a J.-4.•q, 

CULVERT DE SC R I PT ION: C nt (',ei-e. !So>. 

WE IR DESCRIPTION: ?c; ,,,.,,,; /c.1c~t/,.,1 'I I ;-11 

A= 21'8'. "7 
WP= 65,C) 
~ = 5.. '7q.,/f 
R4/3~--'-----

o= 
Ke= 

n = 

7,</ 
o.5 

, ~2-15 

CALCULATIONS AND COMMENTS: 
;ff . I 

-,;c/111/1/lr 5 I/ -

J _ (.c215'xt..10 f, ()'-l'xz5)1/z.. 
1 - 65 

_a2?5 

- Xto,2. -
'x'r<ulc. -: '_;_. k"e .,_ 2'1, I 2. l 

£. 11; /1 

• --
BY/?{:>/ DATE 12. !5/7-(, 

=========;======~EL&/2-1/ 
So= 0 
L = ~.>.-::0------:: __ 

Sta. 269 .J '--/ 7 Sta. 26.? -t "11 

('(JFQ -
/J :'; S ylh t ;--I-=--/, o 

_j -z :::. 56 ,0/ 18" <:'.. 1_5· 

. , 'I .r <: J-/--=. /, 0 

Y Ko R ::. I + O , S 

)<r<oR -=- I- 1'/-

,f /;; 0 2 ? c;) 7.-( 5, 1 c;Lj,) 5't C oF o -c 3. ,;'J 
' 



' 

& Anderson, I 1<. 
HYDRAU~STRUCTURAL 

P. 0. Box 1166 
Consulting Engineer<; 

2300 Dixie Highway Pontiac, Michigan 48056 
~ 

J,S. z..~ I 
Job Name: 

Feature: 

Remarks: 

J 

l✓ idth of Piers: Pi er Shape: No. of Piers: 

Water Elevation: Length: Width of Deck: 

FIELD SKETCH 
Profile View 

I 

--------------------,.:~ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

I 

/ 

r / 
___ £. __ ,I 

/ r 

DATA 

Code rlo. -:::.,:.,, -; 0 ~1 C 

By; 

Water Course: 

Area: 

Skew: 

Plan View • 
-1' /-------

N=---1---

' 
·-·--" 



,~-"\ .. 
l
'Y~Johnson & Anderson, !1" 

"\ Consulting Engineers k\ ' e. o a. u so no, o» •• ",.~., ~"""· M"" "" '"" s, 

I 
Job Name: -- , 

I /r; .. :- ;' _..::, r'' ,,,:-• r. .:,,• ., .- --, _,__ ~ - I_,-/ ' , ' 
Date: I Feature: r - c~,:,1l,,,;E£;--J_. - /' - -,, L:.•-~ . .:...:::i7 
Remarks: 

t> "' -' ,,, c,, .::- /✓-l 
,-, 

I ✓-., ,,_ •. , i:--:.,=: e_ ~•...:, ,a__~(; c_,-, 

' .. . " -- - '' ... 
- --- '. ,-, .. ... 

Width of Piers: - Pier Shape: - No. of Piers: --· ., .- __ .,, .. 
Water Elevation: 

' ,r ' 
Length: l Width of Deck: 

GI~ I '2-+-

FIELD SKETCH 
Prcfi 1e View 

I ~'-
. 

I - ---

- - - - - -
' -

-
I 

I ! 

L .. z-4· 
; 
I 

l 

L -----. 

DATA 

By: - -{· /,?I ,- - (' -
Water Course: . :C::· !:{, ~ ':,-) 

... -· - . - . ·- ·-···· - ... ., -

Area: 
.J -· - ., . 

'3 c..' Skew: 

Plan View 

' 
\ 

l . -
I 

' - -- --·--·. 
' I --- ···------- - ---

' .- 1 

' ·, 

l 

L_ -- ---- ------· ' 

.,--. ' e: -e ... --- -
.. .. ······ 

-· - --- -

·, . 

--· 

I 
I 

I 
I 
. I 

;'_ r' 
' - . 



c .. 

BT ;:_4.uo (7 • 0 J f.?7.4J n. o o 10.J.,-:G 

BT 300.co F-2fi.50 o.uo 3i:o.,1n f. ~'=>. :i 0 
'3 T /:,26.50 o.uo e.no.oo G25.7U 1}. 1 r, 
f3 T o.oo 79,,.IJO 6::>'i.",O 0.no 7"~7.-,r; 
BT ,,1or.oo S29.2J f.::>2.30 b;..4.n\J G.21.;it! 
f) T 6 ;2~-. i:: n (l. () 0 ·,nu.cc £~;;:s.so U.7P 
RT 0 •. llC-.. 1100 .• C)J __ , -· h;:>.f~. 7P. 0: •. r: !):. 1 C 0-:J · •. "':(_ 
'3T l41lC.on fc27.20 0 • UC 

GH {::(.?1. 40 n. co f.::>7.20 lrJ0.00 c.2s. ~~n 
GR ~(.~7.3Q 40o,no "-?6. so son.no t12:i.7n 
GR f:-(.~(j. ~10 7 9"-, QC h,Q.E(l 797.CO E:-~•j.7(' 
GR f-lc.40 fi15.nO G13.40 1J20.r.c, 6l3.7r 
Gt< tt.'.~·.9 • r31J.oO h?:1.30 900.GU 6.i'i. r.n 
GH h~'.f.un 120[1,00 E,?8,70 13GO, OU 627.;(, 
********~~i*****~*~LISTI~G CF TOP Ai"JO HOTT<'I~ SECT ICi,,S 

8GO.OO 620.70 80 • .oo E2?,30 824,no 6?2,30 

f.?7.-!0 

IJ. n J 
t:lS1.-J(: 
r:":>q.20 
0??. ,) ~: 
•~~n.~1L 

,.;:;~-. '.Ji.; 

2Clfl.'10 
.,on.nG 
E·00,(10 
32 1f.,)(J 
q:,sf'.()Q 

14 • 0,ou 

U •Lr. 

qr· n • r1 0 
i::-... 'j. 7 0 

C. J 0 
r.;-,-;.. U G 

. r.~~-=-. cu 
.i--. 1'.i-C 

~-.':'>r.~r 
S2'J.7n 
r;1•..1..i1C 

6L'j.L(' 

;._·•/' ~) • '+ n 

:~i:.:·1 A ')0 

•,~7.30 
r • r. o 

~I iJ (1 • Ii Q 

'"" ~ • ;_ 0 
r • C 0 

l ·?ii L: r •. ,_, G 

-~'JI • (.i G 
h:, r- • r, G 
'.'I.;( ,(;0 
., 2 t; • (; 0 

1nur'.(U 

rF ~FIFICf*~**~~-··~•*~~iY~·~ 

800,00 520.70 801',0U 61 1,,no P.10,CO 612,SD ,l1":.nr 612,-"0 ,")2r,.t1L) €,13.·'lr 
824,00 613,70 824,UO 6?j,[0 

************** LISTING 0~ CCORLl1~!ATES OF OP!FICl~*•~~-~~k~***•~*~~kf·« 

80J.OO 
815.00 

620,70 
ol2.40 

OHIFlCE /\FEA 

BOO. 00 
8]0.00 

6;>2,30 
6]::>,90 

C24.Gn 
600,1)0 

218,7 WETTED PERirETER 

b 0 '2.3C 
614.nU 

~cu.oc 
ljr,n.11 11 

~:,13.7n 
620.71) 

6j.U 2~ol/~•*l.~3~ 

:':'l2Q. /JU 613.14(' 

~.7'J4e. 

:;;:.~. j( 

0.:10 
7 n0.,Jf· 
(,. q ...., ,. 
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,a • . 1 r 
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~ 

~1 r r •. : ,J 

~ ::; .... 7 , . 

') r . 7 r 

. <~f • ; \ 
. -~ .' 

r . l f" 

s:..:.r- .. • f1 
7nr. r,!l 

t.tr • ·_..-i 
c'.'"l 0 .11n 

1 l 



·,• •. 

, 

() ,., 
(J] 

(l 
ll 
IJJ 

0 
0 
10 

C) 
L) 
\I 

I rr· . . ) 
,, ll.l 
I l 

··7 
r.:._ __ _ 

[J 
1--f 
I ,.-.... 
l.J 

0 I. i! 
Lil 

( ) 

·.r 
l.ll 

---------- -- ----- ----~ 

I 
I 
! 
; 

I 

. -/- -

I 
I 
; 

I 
I 

r-------- -

\ 
______J___ \_ 

() 
fl: 
f.f} 

( ) 
1:· 
ru 

CJ 
•·l 
10 

CJ 
ll 
LO 

8 
LO 

·O 
(' ,, 

~=:7 
rJ 
1--1 
i--
( _J 

0 I.ii 
Lfl 

.:._.-; .. 
• r:rl .~ . 

:.,7 ., 

{_{,: 
... • ,tJ 

.:_/~ . 
. . 

I . 

lD : 1,;.,'.>-t/-)Ji/f 
;\ ·-. t .,, • 

-·,rt :.:•ij,:.J;,/•,~ 
... ' .. ~ 



t 

0 ,, 

0 
lJ 
u 
,.- ~ 

0 
u 
Ul 

0 u 
u; 

CJ u 
ru 

lT] 
OJ 
(17 
( ( l 
ru 

.·' 

I 
. , . I 

. , ,,-. · 1: . . 

. . I 

.. , 

----cc 
(\j 



, ____ ... _, ___ -···-

- - ·- .. ··-

C; 
. ' I 0 

Cl 
(J 
ll 
,_.j 

D 
L) 
UI 

0 
( l 
Ill 

0 
l l ,r 

(_ J 
( ) 
1·;1 

..__ 
«) 
(\J 

<. 
,::_, 
....... 
}--
u 
\.\. l 
V) 

[T) 
co 
fJJ 
U) 
(U 



". 
,,-

_,_.~ 
'-

c· • 
0 
Cl 
L(I 

() 

--·----+--_J 

\_ 
-----?. 

0 

CJ 
u 
'f 
vi 

u 
u 
l l! 
'I 

Cl 
u 
u 
'·I 

u 
'
., _, 
Ul 

', c, 
[(j 

t c.=_· 



I 

. ·,.,-,~ 

( .. 

\ i. 
''. 

___ j \l 
, r ,--- --

..•. t 1 ___ -------L,-t-~ 

I 
I 

I 

i 
' i 

i 
/ 

; 
I 

I 
i 

( ., 
,-1 
rn 

C) 
( ,,..:. 

t 

r, 
,---t

·,I 
r-r, 
l..' I 
l.O 
ru 

•·· 7 

' 
[_] 
f - l 
1--
LJ 
Li.J 
r ,-l 
'-' 

• ,· ' .. 

r , __ 



• • • • 
JOB NO. -5'6-?o /o Zr? 'I 

CULVERT LOCATION: /i1/z /JI/le ,<oad 

CULVERT r\C"C.f'CIOTlf"\ti..1· 
U'L._,,,.n..,l\lr I IVl'L 

I . • 

LV,che 
;,,,-J.r u/S Et..t. c 

12~,5 
EL. r{Zt ·/I) 

,n,,,v ,5c,T/!tl 

ISL/, t, ?.f 

WEIR DESCRIPTION: Pc:fvPd /tJ,,/wa ,, .:f/ 
1-----------:__:r-"-'--"c.._.<..e:e=...,"'-"'-¥---""-''--'-"-------i - . / , -, C 

r- ' · ' 1 
/ t.L. bf-,,:;> Za 7fi a t 3=,,c!-IJ.. -=-=-----------~~ ' EL &/-7 -5 : 
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WP: 55, 7 Ke= J,5 

£.ll = ?- 'lf._3 z c4/:>; n = , 03// 
n .. -

CALCULATIONS AND COMMENTS: 
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I-/ I - - -
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Date: !•.: - \\ -,(o Feature: ::c:,.u:. ~ ? 2 '~G:.e:-
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JOB NAME: Sf Pr/,,,. Jk.,~J-1--s- JOB NO. 156 ?c,1 I /0 j Z~J 
WATERCOURSE: V ?/~ _i,_"" k cu L VE RT ILOCA TION: P,.,or i>ood &·,c:/c;R_ 

CUL\/ E RT DE SC RI PTI ON: f wc,.-e.f--e Ja 

WEIR: DESCRIPTION: /b<l"' rooc/~ v/-'i 
? t./ £o ./ h>ed..1 i... 

A=2,,9.Z D= ?-3 
-7 / r-; 

WP= -10-r:, Ke= 0,7-

ct//4,1',- Y !fFrl 
JHl9t 11/J 

62'9,J 

EL. (2/.0 

/ 

DATE lz-JoJ/?_(, . 
fLLC EL. t~J, I 

~ /I' rN (.ic..7,'ft) 

======~====~ EL 62/.0 
So= 0 
L = - 3'-{ 

29.1 - <' v6o3 < R 4/3- o ., o' n = , ti ~' I Sta. 3 ~/ ft./ 3 Sta. 53! -1-() '1 

CALCULATIONS AND COMMENTS: 
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I -r o,? -f 
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/ 

- CoFQ -
r;,. i;;rl·A·; rll'l 4);1/n,f.?.. 

/-I-: /, (.) 

/-/ I -- - ;: • 2<i•/··· c;,~ - .o.··.·'-./::> c.,_ 

v5e /-/= 1, o --::·? 

,('aFQ. -;· Jra '3 



·/~~--
'- cl ... Johnson & Anderson, Inc. 

Consulting Engineers 

rg s ,, : 
. - 2.SS, 

HYDRAULIC STRUCTURAL DATA 
C.oD~O 10/1.S/7.i 

!JeJ.1 -
P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 Code Nlo. C:G le - ,. (j 

Job Name: 
~;-~1:2_!.,__t~•t ... ' L:.-..., ,-..... -- ~ 

....... 1 __ ;:i By: (':) ~ I ,,.,.,;: ::-, 
:,__. ' i, '--l.. -.~ _, .. 

Date: 
!0-/'2_--)(=, ,,Fea~ure: C.c,vc.. E 12.,0.,;; Hater Course: --'-· 

Remarks: -P- ,-, , r·•G ,= . -,, \ ,,-.,c;? 

Width of Piers: Pier Shape: 

Wa.ter Elevation: 
G2..1 ,'; 

Length: 
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. ',. ~-·· ::'
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? \: . , . ,.,.•'c • .. 1 \' . 
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3T '-?",?O u3?,na. ;;. ~-~. l n C.. G-n "33,nc i',32,40 o.oc sur.oo 
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"T ",34 .4r, 11. n D p,c:.n. CD 6.,5.F.O 0. n r 

GR h?:7.nn n • no f,,F,_E,r, 1nr.no F:1'1,Pn ?00,00 F.31.00 300.CO 
GR F.?t-,40 u. n o • n u ,;:,4_1r 1+0~.00 6?1.~n 411,00 6?1. 00 u1~.oo 
SR ;-..;:1.~n q .. -;;, .no F,'.)4.?[} 4:-i0.()0 E,:?4.F,(l ,, 33. 0 0 ra;,1.1n 4'.:lC,00 
GR F.?7,ln F.Oll.nD F.:>7.nn 1on.no 629,7P 77n.no 633. ;,:n 7,3r. oo 
GK 63!:,Fo Asn.no 
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JOB NAME: JOB NO. I 56 lo I 10 I 2-92--

CULVERT LOCATION: /q ;?J,k ?c'.,.d 3,,.-ic;/,:;e_. 
CULV.ERT DE.SCRIPTION: 5 r~ cl,.~ /11(' It",.. . BYfFH 

Gi;J/ ----------' i'flx 11/s McL-!.C. ____ e:L. 6 <IZ, o 
1-----------· _____ ····_-· _··•_····_-_ ... _ .. ~.--.. --~· ··~--'-'··-'-·· ~-·=··_·•·-'4 - _ flb:J - -~ ~;/4-:"'\· -&•o,_U,§CD 

WEIR DESCRIPTION: 1?;✓~~1 (/) """ . C "'-
S/ £-I t¥','A,/fi EL. 635•1 ~ 

0 ------------------l -----·--;~--===:: I. ,..., EL•.,3'S. f 
A= /'1', 63 D = 5, 0 So=--.:::.() ___ _ 

WP= /5'. 70 Ke - rJ,9 
~!)3= 2/, t 03 n = , 025 

CALCULATIONS AND COMMENTS: 
,/} . I 
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JOB NAME: "Sifrl1riq_ 

WATERCOURSE: v ?/2~ 8r,:;~,t 
CULVERT DESCRIPTION: Juaf~,,, t,.1r,1, ,,..j. 

d1f" Cdvrfe 

WEIR DESCRIPTION: 

rl'-~ c1.J,( 

A= ,j 
WP= ?r 

2 9. I -_-,'---;;,--
R 4/ 3 = -/ .> . '-/ 'i 

~t· re le :.; ~ IJ ,1 

D = Ir 9 
Ke = (), 2-

n = -0/5 

CALCULATIONS AND COMMENTS: 

- /lla,1///7 ~ . I/ -

,1 -:. , ()/7 

-f 

Z<i. I z.. (_ 

k - (\ I +- (: J- f!_ -I I ; 

• .. , ............... - -

•• 
JOB NO. I 5t 1-D I /tJ 1,::07',,f 

CULVERT LOCATION: ?/um &-ook ,Coif Cdvrs~ 
BY JJFr../ !DATE 1Z-/z9i1-r, 

/11/i' v/5 
l::'i3 

i'llf!.~ 

EL. GZ1- <1 
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- ~,w, 
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.. 



! 1'1' 

• 

l , 
r i 
",j 

0 
0-
\I"\ 

J 
::;-:.,, 
-· -

• {. I l ' (-' • j, ~· 

---,. 

I 
I I 
I 
i _ I 
I I l} I.I 
Ul 

<C 
\ 
0 

' ! 
00 
,-) ,. 

··' "'- <'!. 
~ 

• 
__ j 

I 



.. 
' I 

• 
WATERCOURSE: 1 0,t;,-,,, i}ra1,<. 

CULVERT DESCRIPTION: 8ox rv/f/f'r-f' - /lo 

WEIR DESCRIPTION: 

/4u( irec.cll/, 

A= ?'f- 2-

WP= 10.5' 
29.1 = I/ {)0/b 
R4/3 · . 

CALCULATIONS AND 

XKoc-
:c< o?-=--

fl:,,:; d: <10 i· 
. I I 

W' '/"" .... :4 .J.~ 

D= 

Ke= 

n = 

COMMENTS: 

I + o ,S

/. 55 f-5 

6- '-I 
G-~ 
. 02119 

• 
CULVERT 

BY /JFJ-/ 

EL. 61--2.. e 

• 
DATE 12- ZJ-9 

=:=============~~~EL&zz.f 
so= 0.0'.:)oo --=c...:.::::::,~-

L = -~/1.~-~o-- ,-----------l 
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• COVE!> 11/11/11, • / • -
/ ~ ~Johnson & Anderson, Inc. HYDRAULIC STRUCTURAL DATA e,£),1 

Consulting Engineers 

P. 0. Box Ii 66 2300 Dixie Highway Pontiac, Michigan 48056 
C d 

. .-, - . " ,, . 
o e No. ·· ... ')- 1 :- c:,S. cc;o-. -

Job Name: <-: l, ,J. ' ,, C\ L/_:.-\- ~ By: - '), - ' •• r 
' . 

Date: I · !Feature: -- ' Water Course: y· ; . !'"-, 
I'-'. __ ,,/-

.. 
_, ' _f _...., , .... ✓_? / ,,..,, -:=..<-;-,. ' ' -· - -- / ... -·. ' 

Remarks: ' ·-- --, - - -. --· ·. - -- -~ -· :;,· - - , .. . ' 

. -
., 

' 
- • < • 

Width of Piers: -- Pier Shape: - No. of Piers: -- Area: -
Water Elevation: ,, .... .:... Length: , 

' - Width of Deck: 
//1 a Skew: -) -' -

FIELD SKETCH 

Profile View p-- Plan .View . ( J 

r / : I --
I --

i I '- ) I 
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:,?, ___ ~• , ... 
24 684.!:iU 100.ou •• uc c,uu u.uo !,000 

•----• ,,:J l 
"\ ' 

'":,', l:H 17.00. o.oo 636.90 o.oo 100,00 636.70 2uo,oo 633.70 
-.•-l ..,, _______ _ 

----- ·----·-•----·------ -+--·- -- ------- --•--- ~--·------.. , ' 
' ; I 

. :t 
' ------~-------------·----------... ' 

'i 
'I 
·' l -

, .' 
'•!11 

'' .. r~ ,,. 

BT 
BT 
BT 
BT 
BT 

300.00 634;10 o.oo 400.00 
633,oo o.oo 6f\4.5Ci 630.:?Q 

- 0, 0 0 735,ou - F,34.50 
.... o.oo 

1090 •. 00 637.00 0. 0 0 1100, .o.o 
638.90 o.oo 

·,.{'! --------- --------------... 

634;90· 
629.20 
800.00 
fi.37 ,ln 

~,----·----~ ---- ·-·-· 

0,00· 500,00 634 .·70 0. 0 (l 
700~00 629.70 628.70 706.00 
635,lJ 0 • 0 0. 900,00 636,70 

o., o_o_. 12 o.o. 0 0 637,50 0,00 

--·-·--·--

. . , 
:1· GR 636,90 o.oo 636.70 100.no 633,70 200,0U 628.70 300.00 628,40 
~ GR 628.40 ___ 500,00 6~6.80 600,00 626,90 ___ 650,00 624,90 684,50 629,20 
·r• --GR 6·23·;20 €84-;-s·o .,;r2-;80 .,·92;-o·o·--···€23-;,·70 6·9,:;-;o • ----6·25;ao --'700~00--6-28, 10· 
,:-1 
~~ GR 625,eo 700.00 629.40 706.0U 634,50 735,00 635.10 800,00 636,70 
4 . GR 837.oo 1000,00 637.10 1100.00 637,50 1200.00 638,90 1300.00 ·>, --.*-•*·*·* .. -*-** * ******.:.:er ST nrG-'"•F-T• P-ilNO""BOTTf1M SECT IO ~:s-11F"""OR IF It E•** .. -***-***-***_*_****_* ___________ _ 
~! 
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,j~ 
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: .....!.. -,--..:..: •• 
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·· .. · -- . . : ;- . -
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WEIR DESCRIPTION: ·.~ ;; ✓ ·11 

A=zsz_, D = ;?, z_.. 
v.., "J 

WP= G.C., T Ke= 
29.:.!.. = 0 598' '-I n = R 4/ 3 --"-'--' -"-'---"---" 

CALCULATIONS AND COMMENTS: 

11/., . I - 1 ;.(r/r//7!,- 5 // - z 

( 
36_-, y o.o/.t; 

!7,:; 

2 
-f 38' ,\' - cJ3 -f 

8'2-r 

1. _L +- Ke_ , 
,2.u;-,, 

/ 
/ 

I 2 ---, "7 --EL.. 0 7: c.. . 

' ---, 
Jsto ...... : 

X ,,, ,, C) -
I\ _, ,....._ -

z_ 
-j- ,_;, ';; '1 ::::, :. ) .,-_ 0 2 ; I 3) 3 2-, 

f.61z..c:i 

• 

- --------~ 
----·-·-----EL 0 2 i. 2 

so = c -c'c.::i,~, 
:::,-,. 2 L= ---=-:::___ 

4-=-1-o 

1--1 

in,+1cl· 
, i 

f-nVr-

. - I ,, .• , '✓ - .. 
~ 2 ( 7 
- / ... .),...? 

. -.., 

I 
!-: 
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.. "lf 1%:~ Joh;,1;. ~ A;~"°"· In,. 
• Consulting Engineers 

A c.av~IJ ,1/n~71, / 
H~DRAtrr'rc STRUCJURAL DATA. a£R • 

P. 0. Box 1166 2300 Dixie Highwa)' Pontiac, Michigan 48056 
Code No. 

FT'S . ' 
,, By: G l. \ 

· , ''-1 o, be" re, 
Date : / /.:. /D _ 7 C, \ . I I Feature: · - \_ · \ -- . - S--\-cc. I Water Course:. A_-· L· . I.,. 

. l..:,~ ,s.e,......,_ 

RPmark~, /8 µ! 1- n ' .r i-, 0.:.,:.::.:; 

Width of Piers: Pier Shape: No. of P1ers: - Area: -
Water Elevation: G,7..C/, -z.... Length: Width of Deck: Skew: 

:•. 

FIELD SKETCH 

Profile View 

I I 
-. I ·: .. -.... 

·Plan View 
( .--; 

.. 
'· 

,;.-\ .::. ,::.\ ~--\ 

. - . IE~E:--=~=~-~'.~~ ~-]Llrf §.!-,~, ~. _ --~ :_~S;:::::'.__ J_ 

F '~, J.O .. ~-:-,_5'\. ',I 

I 1,0 __.j .. - . • . . 3./~, ~ - ___ - . - ___ ,: . r:--__,_~=--+--.:-- --+-- , . --,....,., \ 

I -

~ ' \' \ ..,.. ' -i~-- . ' \ '1 

. ' I l I 

- .... 
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1 
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.i 
i 
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"1 i"'-. ,,u ·• l .1.::!.•' I • • 1 :.: 1~ ') ~~ . ' J u .... ,J. • l; I' • ,c ;. I.I I 1 • •\, . '.' '- 'T 

• • 
I3 T 29.un n • o o ,;41, 10 o.nn 100.no €.40 ,90 a.on 2or..oo 6',0.40 

BT 300.00 ;;4,1 .no 0. :in .. r.n,oo 64 • .r_c o.oo 50 o:. 0 0 6'1G·.oo o. o·o 
BT E39~ in •·•·. Q;n6 7110. 06." ·r,S'l;iJli b ~ n Ci ·- eOh~'oo 631l 0 4n ·· o ~bo .. ,) .. 

'100~00 
'3 T o • r. n 100,,.no ,;.,7,30 o.no 1100.nr 637.90 o.oo 1200.00 637.70 
8T. 1.,36,GO f.~7,"n J'.'l!i,30 l?•t.~r. = tJ,l) 636,;>fl 0,00 1400.UO 637,90 o.oo 

--~T--- .. ,;3f>-,~----- - -- ---o--. n o, ... -- l 7 .n 0- ,.nn ..... --- -,. .'I-!'>-,- 3 il-- .---·--- .o •. .nn .... ·--1-f!-OO.OU:. ...... ~7.. 7.f'. -•-• •• 
..... o •. .ao .. ____ .1.soo, • ..o o 

:n c. r, ·n 2 o o·n. o o ·,;'IR •. ~(, r. ri o· :> • 33,nr· 639,60 o.oo 2200.00 r,39.lQ 
BT 2300.00 f,3A.<:<O a.on ~4rQ.OO 639.~r n.oo 2500.00 638.90 o.oo 
BT F39 0 20 0,00 2700,(10 63'J 0 4ll a.no ;:,eoo.ou 635.80 o.oo 

GR f 3E·. :Ir. o • no ,;:<f1.5ll JP0,00 637.90 200.00 637.50 30c.oo 638,20 
GR E,37,7n coo,oo ,;_",7,70 fiOO. OU f->37.50 700.0Q 6:16. 70 800,00 638,10 
GR 631. 60 1000.00 ,;_,n,'>r 11on.oo 633.r.o 1200.oc 635.',0 12oc.co 628,uO 

GR F-27,40 1?05.00 ,;;:,7.20 1;,10.00 627 0 !'>0 1215.00 627.90 1220.00 ",28.90 
GH 628 0 20 1;,:10 ,no <;?7,SC 1?:lt>.OU td5. 3 0 1236.00 632.10 123F-,OO 631,60 
GR r,35,fln 1300,00 <;.'16.20 ].'141'.00 637.<Jn 1400.ou 638,30 1600.00 ",38.3n 

GH 637.7n 11'00,00 ;.7-7.50 1900.00 638 0 '10 ;,000.00 639.60 2033.00 ",39.10 

GR f,3ll.90 2300,00 ;.:,,;<J. no 2'-10(1,00 638,".JO 2500.00 639.20 2600,00 639.4(\ 
GR 639,llO 2P00.00 
********~**********l-ISTJrG OF TOP M,!O BOTTr"IM SECT I 01 ·S (1F ORIFICE******•****** 4 ***** 

1200,0'1 b,~5 ,40 1:>.,6,00 6:<'i. :<n 

1200.00 b33,oo 1200,00 6~'i,40 1200,no 
1215

0
00 6?7 0 60 12?0,0U 6:>7,qO 1225,00 

1236,Qn b35,~0 12~6,00 6.'l?,10 
**********••·· LISTING OF cnoR • r~ATES OF 

1200.00 
12<'.5,or 
1200.00 

b35 0 40 J ;.>36,01) 
s;,,1_50 1;,20.no 
628.00 1;,00.00 

6V',30 12-~6,!JO 
6:>7.90 1215.rn 
6Vi,40 1200.no 

(,:>8.00 1205,00 
6:>8.90 12.'ln.,Jn 

b"-5,30 12~F.,00 
6:>7.6G 1210.GG 
6~5.40 

(,27,40 1210.00 
628, 2 0 12 3(,. 0 0 

627.5n 1230,00 
627.20 1205.00 

627,20 
627.50 

628,.20 
627.4r 

n.oo 

600 0 00 
63i·.·1 O' 
6~~.4ri 

160.0. 0 8_ 
.6.3..7 .•. 5 ,.,_ 

n;O(' 
;:,,;oo. no 

4nn.nu 
900.no 

1200.oc 
122o;.nn 
12'1~.rr, 
1100,no 
:>2on.oc 
::>70n.on 
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J. = Ou! /-e I lo,;;; 

K6 = 8011,f los-s (30°)"' h,;11cf 1v7, 

Rr ::. J'".. 2 Z. X IO 'I tJ () 
(, [. j) ,•<·~. • ,/ I~ /. ) 

, T' f.., ~ l ~ 1// ' • , -' ,,r .,,,, ·1 :.-
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for ZS?, c/ojyrd /2= 1/~ -::. _ r~ 
I<, , , = I (JC,_ l'l 11c.l '1.c.\ _( ']c:\ 

. ''trci":,},(cicK - I• 1 -' - u,,.,, • /-') . \. - /7) 

k, 1. k = 0 .'55 . tro,/1re,c 
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Consulting Engineers 

2300 Dixie Highway Pontiac, Michigan.48056 Code No. <, ( 7 .:J ·- i C 

, ,.: - I~• Feature: 
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Water Course: ._~":_'••~r 
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Width of Piers: Pier Shape: 

Water Elevation: Length: 
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_ , WATERCOURSE: . lfr· ~ .-c;., -. · 

CULVERT DESCRIPTION: 9,5 1 c/,,e,,,:,,e/-i>/" 

-- WEIR DESCRIPTION: 

A= ?o. Y5 
WP= 79. 8' 

29.1 = ~ 52 R413 ~7• __ _ 

I 
D" f,z_ 

Ke: /2-5 
n = -"Z5 

• 

Xko< - ( + 6:S ;(rs2)(.02s)'Jo 

kroz - 1. 6 1e5 .. 

·-
-

JOB NO. ::56;7.:, /0 .?tJ? 
CULVERT LOCATION: /FY-- ~k 0 /<c,;,::1 

. BY f'/)-1. DATE;z-zz-;?6' 
;??/{ :r ///, I:: u C. 

6Z5,~ 
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EL. 6 ?t. "J' 
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son & Anderson, lnc. 
Consulting Engineers 

'2300 D,i:iie Aighw'ay Pon.tiat, r.-,ich.ig~n··1so.s6 · 

.... , .. ' ' ·•· .... ,.._·' 
' . 

~ .... , .. •---
Feature: 

Width of Piers: Pier Shape: 

Water Elevation: Length: 

Profile View 

, 
Lo '°:JL• ,_ :.'.-=:·t. 

>------- --·----~-·- --·---·- =::;_ __ _ 

1----- --· ------------ ----- - -- . ,, 

•• HYDRAULIC .. STRUCTURA~ DATA 

By: 

c~oio I0/14-/7' 
13£/J 

Code No.· ___ ._·'•_-__ 
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Water Course: 
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Width of Deck: Skew: 
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CULVERT DESCRIPTION: 5 1 4,t:?"'1'f?/ur 

:Pc;> 

-, A / 

A= -t. ur., 

WP= '1, 1/? 
D = 5. 0 

Ke = ,1,. '5 

n= ,()/5 

• 
CULVERT LOCATION: j'tJo 1 .{IS" 

;?'/A ,V U/5 &U ('. 

62.5-5 

Sta. ?6 -I 4'0 I 

So= 0 
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• " 

I Sta.26-1 2-o 
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HY~~-C: S-;R~CTURAL DATA 
c.,, tri!J> Io/ J 4'/7i 

fJEl't • 
2300 Dixie Highway Pontiac, Michigan 48056 Code No .. _~,- ~•.-:·- ·' :; • ~,_:-A 
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CULVERT. DESCRIPTION: Bo 

• 
/4jr V/<; ciL C. 

:;21. -S-

• r+- '. -·. .•·· .. ' . 

JOB NO. 6"Cfo · /o · 50g '·. 

EL. 655,0 

.t3~ f--""-o--!-;;:;:_;_~------=,-----~----,--,--~. ··-. . ... . ...... . 
WEIR DESCRIPTION: 761/,-,c:! /oc,c/,.;q_1 w/ll 

A= 22, ~ 
WP= /Cf.'i 

29.1 = ? L./ .;-4:;',' 
R4/3 - ' J .• -

D= 3,o 
Ke= (),,S-
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2300 Dixie Highway Pontiac, Michigan 48056 
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JOB NAME: S'-d,,,;.,,{l /fa·,/ h 'S JOB . NO. 5670 /'o .?lo 
WATERCOURSE: (11,-11;-smaA / !CULVERT LOCATION: ft/;.,,/'s it:?-1.e fo1✓C 
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Anderson. 1 nc .. 
Consulting Engineers 

• ":, .""· ·::s1 0 

HYDRAULIC STRUCTURAL DATA 
COD.f!) JC/IS/7(, 

8i:H 

2300 Dixie Highway ~ontiac, Michigan 4~056 

Width of Piers: 

Water Elevation: 

' ~ L ,_,,.,,. ,,.~ -~ -,....-~ 
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cOnsu:lting Engineers 

2300 Dixie Highway Pontiac, Michigan 48056 
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Johnson & Anderson, /1._ 
Cortsutting, Engineers 

2300 Dixie Highway Pontiac, Michigan 48056 
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Profile View 
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JOB NAME: 'S°f<'r!i~, /-ki. (k rl 5 __ _____ JOB NO. 51,70 I~ 
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~·nson & Anders.on, Inc. 
• • • · Consulting Engineers , 

HYDRAULI.TRUCTURAL DATA 

' P.O. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 
Code No.. 10 -3P5-8 
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Job Name: By. · P. ~Hv»cx. 
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t'J'.• lf-,~ !,J../,Jf,",I f>. /JJ.J:;. . Water Course: C.;-!!l.lSJMAN PM11-/ 
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- 1) COUNTY: 

' 

2) STUDY NAME: rlty ·a+ <8t-~'?- ~i,+') 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 
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CITY OF STERLING HEIGHTS 
PHIEL DRAIN 
PROJECT MANAGER 

F~OOD INSURANCE STUDY 
JgA JOB NUM8Eq 5670-10 
WILLIAM ROS50W 
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GROUND POINTS PELOCATEO 
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" VALLEY SECTION B 
" ·--·---------------------G-R~OUND POINTS RELOCATEU 

60 ----------- ----1" 
• " INVERT ADJUSTED 
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.Ol 0 0 00 3.~3 0.00 ,OhO ,050 ,060 0 04q St5~4~ l~~.h2 

e, .004241 2. 2. 2. !l o 1 o.un Q~: :,~.) r.'2o.40 

, .. s r1.1, ,re, J~n~;-0~ J.1/j_Qe - - - . - ------- ---·-- - ----- ---·-•,tr· .J.. .,,..,~1c~""" - ,,-:,.,J' 1-.;,.,.-r----:: 
• .. ·-sPEcIAL s·RIOGE · - ~/:'-- i:./J' /'-- .J''I ~ u..-,u~bo'- '-""' ·p-..i ::.• 

,,,I Sl:l X'< XKOR COFf, RDLJ;N BW,!: BW.f' ___________ 3_!l.Ji[!L __ 55 ________ .f.LJ:.'::1:J_,.__,__,LCHD __________________ _ --- --.- - ----· --- -- ---- "1 
13 -0.00 l."18 3.[,J -0.0U 1.00 -0.00 c3.76 -0.t'O 5-,1:,.4,1 ':i~'i.40 

,, . " 
" PRESSURE FLO 1 

" . " 
QPR 

·-rJA_R_FA ___ F_I_LC_. ___ -__ f:-1 ~T.J:!IL __ _i;l.A."i,5 -_-,_. _· +'l, -_-_-_-_--_-------~----_-_-- - - ~-

----------1::I 

.,, . 
1,,1 

" .,, 605.65 60 l. 0 9 o.oo 0. ::no. 24. ~on.AO oOf,',O l O , 0 ,1 
!NuCAt:.a:m::.;.u::'# 

"1--------------------------------- ----------- -----~--------__,,_ _____ ----- ----- ·-----

"1--~3_4_7_0~E=N~C~R~O~A_C~H-~_1F=_N~T_S~T_A_T~I0~1~'JS~=---~4_0~0~•~0 ___ 4_0~5_.,_4_~T~YF'.f_= 1 T.Aflr,ET= _ 5,.d0fl _____ ..., 
" 6 ;' /,,'d /::;, C ,w i) 

• ::1--________ u_T_l c_A_f<_(_JA_u_b_k_r D_1,;_·_i:: ____ u_P_s_r_R_1c_A._M_F_A_•_E __ ( ~~ ,~ ~ 'r ) _ _____ ;;, __ "_" _________________ ------
" b04, 96 0.00 0.00 60S.b5 0 6Y 4.7R U.00100 

3J,.Q_. o. o. so. o. o. o. 10 ooo.uo 
o ~ ~'-'.'---·"-=6::i;~,!~";;;.-;:;;:---o,,_

6
:-. 
4
':-o "'~ __ __,,_. ""o'--'n-":~---"-o 4 ~ __ __ • w;---- 0 • ~ ~ _s (~ : ~ 

5 
• ~ ~ _________ _ 

o. 

" . ., 
" 
" 

," 
;J< • ;ls 

---------------~" (37 ". ," _ ___________ . ., 
4( 

-------------j" 
" CCHV= .100 CEHV= .JOO 

• so 1490 ~It, CARD U',Efl :: • 

• ~.:~-3- 4- 7-o~E~N~C~P~.o~A~c~H~~~E~N~T~s~-T~A~T~I~o~,~,s~=-----.
7
o----s

7
1~0-.~o-~T~v~P-=E~=----=-1--ri~_G_E_T_~~~~~~~,~o~Y-·~9~q-y _____________ ---_-_-_-___ -_-__ ·::::~:::::::::::~1~,,:. 

f-----------'V~A.LLEY SECTION C 'i4 . 
~ ,73 ,,.. 

I,, . " ,, 1580.00 r, •? l h07,21 o.oo ~.oo Afl7.3', • 1 't , o H 1 

330. 0. 330. o. _lJL, ____ __JL, 4 

,02 bl,) 0 40 
---~~---___L•--~"~•l~"~•~S=() ______ _ 

• ,15 0,00 3.00 o.oo 0045 .057 .045 • iJ50 
,002773 740. 7 'l-0. 740. ,' 0 1 o.uo 

'>01.00 344. lS 
,U.'l 7 37t:i.12 • 
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SUMMARY PRINTOUT FOR MULTIPLE PrlOFIILES ,I , , 

PHIEL DRl'IM 

SECTION CHA•\IMEL MI11J EL UF ,Mx EL OF Ml'·I f.L OISC>-1•-IRGE· '7\i 
NUMAER LENGTH ROl\i)t'IA'( LOIi/ CH09D GROLI\IQ (CFS) 

50.00 50.00 U.00 0 0 00 544 0 20 200 0 00 596.82 .R3 0.00 

'I ' ' ' ,, 

• 8 
' 

OLOSS TUP.oJII} 
I• 
I' • ,, _________________ ......_ ___________ ~,· 

,-----'5'-'o'-'.,_,o'-'o,.._ __ ~5"-'o"--'.~o'--'oC-___ o"-"-. -=-o-"-o __ ~o-~,,_Q,Q ___ 'i.4~_ • .?~o ___ ,2_9_0_,,JL<L __ "i5G ._.;!?, _____ • ,'L';I ____ Q ,J)_n ______ ., 
o.oo 200.00 2.h2 ln.64_________ 11 • 

-0~_Q_Q___23JL._O_O_ ______ _3._12-, __ lJi.5.9 ____j 
,, 50.00 50.00 o.oo o.oo SQ4.~IJ _j3IJ.OO 5';17.,3 l.Oc, (l.oo 

i. ,; 50.00 ,0.00 0.00 O.OO :594.20 450,UO 591:<.U"i l.?c 0.00 
o.oo 330.00 J,33 l9.J8 1• 

u.O() 4">0.00 ..:l.~5 21.<t2 ::• 
1' 
IC 

- - - --- -- - - ---- --- ---------------·-----•------- ------- -·· -·------ ------------- ----------------- ---- ---------------<'' .,. 60.00 
60.00 
60 00 .,.... ______ . --

• "· 60.00 

" ,,I 70.00 

• " 10.00 

" 70.00 

" 10.00 

" • " 120.00 

" 120.00 

' 120.00 • " 120.00 

" 

• "! 190.00 

" 190.00 

"' 190.00 

" 190.00 • " ,o 224.00 

' 224.00 • ,, 224.00 

" 224.00 

" • " 241.00 

" 241.00 

• :1 241.00 

,.I 
241.00 

"o 256.00 • " 256.00 

" 256,00 

" 256.00 • " " 258.00 

" 258.00 

• ., 258.00 .. 258.00 

" • 50 322,00 

' 322.00 
2 322,00 

• ,, 322.00 

" 
55 

• 56 

" 

• 

IO. o o 
10.00 
JO 00 •-
10.00 

10.00 
10.00 
10.00 
10.00 

sn.ou 
so.oo 
50.00 
50.00 

70.00 
10.00 
7.J,00 
10.00 

14.00 
14. 00 
-• 4. 00 
34.00 

17.00 
17.00 
17.oo 
17.00 

15.00 
15.00 
15.00 
15.00 

2.00 
2.00 
2.00 
2.00 

64.00 
64.00 
64.00 
64.00 

o.oo 
o.oo 
0 00 -
o.oo 

o.oo 
0,00 
0. 0 0 
o.oo 

0. ()\) 
O.Oll 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
IJ. 00 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

607.50 
607,50 
607.50 
607.50 

u.oo 
o.oo 
0 00 -
1). 0 (I 

0 - Q (l 
o.oo 
o.oo 
O,QQ 

o.oo 
0, (Hl 
o.oo 
o.oo 

(). 0 0 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
u.oo 
U-00 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
O_.J)Jl 
o.oo 

O.QO 
o.oo 
o.oo 
o.oo 

r.,00. tlO 
oOO.RO 
600.80 
600.80 

594.30 
5 94. 30 
594 rn 

597 .':>O 0 44 .17 .12 200, 00 J.20 l8 0 H9 ,,. 
S9H.10 0 ::>3 .17 0 14 290 0 00 3 0 80 21.23 " 

--- --•---- o. _,.,!,. 

200.00 
240.00 
3_JO 00 S9A 3:, ________ .;,_o _______ ,lI. _________ J,,S _____ 3"1D .• ILO _____ __A.D3 ____ .22.Jl __________ -i" 

5C/4,10 

S<i,i • ~() 
594.40 
544.40 
5'14,4Q 

'JC/4 0 bO 
5'114.gQ 
5<i4.60 
5.:i4.fio 

.,q~.oo 
545.llO 
'> 4 ':>.00 
",45.00 

450.00 ':i9R 0 96 .t-':> .17 ,17 4'3(1.uo 4,66 24,!:>9 ,:'• 

" 2 OJ)_ ~CL0 ___ -5.c.tl.._ti !I 4:-';=~---~--~ -~---~g-~:-~~-- -~:;:- - -~:~:--- --- ---------,1·,", .• 290.00 
310.UO 
,i5JJ~ O O 

200.00 
-:!~O .,UO 
330.00 
450.UO 

200.00 
290.00 
3,~o.uo -
450.00 

598.24 
59fl.47 .~s .11 .no 330.00 ... 01 22.26 
~.oa __ --~•.w6.,4'----~• ~J ~J ---~-~<~l O~-~!I 5 IL~ 0 Q '+. 6 8 2 4 •. ~6~5~------------<-

::,9R. c', 
~'u> .!!_.Ji,7 
sc;c,.12 
599.77 

---·-
':i'id. 71 
'::>9Y. 3 7 

" 
" . .2.., .43 .U4 c00,00 3 0 64 20.'58 ,, 

--~•i.!;, ___ ~lt!> ______ _._lL'i ___ _z_,rn_.Jl.lL_ __ __<t • .22 ____ 2..l • .llb _________ -," 

.39 .44 .o5 330.oo 4.52 24.0l :,,•.• 

.46 .45 .OS 450.00 '::> 0 17 2b.5'+ 

o~7 
.33 

D ~"j 

• 4 7 

------
• 0 1 200.00 
.01 290,00 

------
3.71 20 .tlt;! 
4,37 23.46 ~!. 

351 
• '+ 1 ':,9'l,t;,'3 _____ _. ;JJ;i----~~-- • 0 l ~ '+. I', 3 24.,i5 --~~~-----------1" ,,I 600.:n .49 • II 1 450.00 ':>. 31 27.08 • 42 ,,, . 

" 5 q 5 • 2_0 __ ;;:_QJL, 0 0 598 94 "-"-=----- .J'J _____ ._?~2 ____ .JL0 ___ _2JJ_0_. 0JL ___ 3_...I.!t,_ _ _2,0_.~c;~, "'------------<" 
S4S.,?0 
59S.?O 
:;iY;i JO 

595,30 
':i95,30 
59<;. 30 
5'-l5.30 

,9S.s-O 
S45,40 
5"l5,'1-0 
545.40 

'i9S • 40 
S95,40 
5Q5.40 
595.40 

59S,40 
">45.40 
545.40 
595.40 

290.UO ':>94.nl 
3'30.UO 5'-19.t17 

,33 .2~ .00 290.0U 4.41 23.':>7 ... .3'> .23 .oo 330.00 4.n7 24.::>7 ., 

,, 

'+50 .J)Q ___ __fil)J)_ • ..::,'i _______ a 4 l _____ -~ a_QO 4SIJ o...UJ]_ ___ ~ __ 3.5 ____ _2.1_0-2.3_ _________ -<" 

" 
200.00 '::>99. 0 7 i"6 • 

290,J)O _::,99,75 
.20 .12 .oo 200.00 3.77 21.12 1" 

______ . ..J? ______ _ _._1__2 ___ ~.JJ__l __ 2.'LO~.IHL __ ~4--~ 4_'L __ 2.3..J~•~----------------1'" 
330.00 6UO.Ul 
450.00 600.f," 

.34 .12 .Ol 330.UO 4.71 24.74 ',j 
------------

.4U .l,' ,01 450.00 ::>.39 27,41 i:j• 
• 2 6 • 1 o • o o 2 o o __ o_ii ______ i.11 __ 2_1 ___ 1_3 ___ --- ------1·.·,·:' • .c00.00 !:>99. 1 7 

,c90.00 S99.c-5 .32 .Ju .oo 290.00 4.45 23,75 
_JJ p_,JlJL__f,J)j)_0 _ l l ----~~•4 ___ ~-.lO _____ .JlJL __ _:i311. •. o_o._ __ <t_Jl_ ___ 2-,4_J~6-----------< 

450.00 

,oo.oo 
290.00 
330.00 
450.UO 

200,00 
29(},U0 -
330.00 
...s O. 0 0 

r,OO.f<O .40 .10 .oo 450.00 5.40 27.43 " 

.::• 
t;,OQ,13 ___ ____,,_1_.:; ____ _____.j!_l,_ ____ • _U_?_ _ _2iLO_.li ___ __4 0 .7-'-'3.,_, __ ~.._-etcr-..J:!=-"'-----------<" 
600.50 DC O D O 1 • 0 6 2 q O D O O :> 0 1 0 2 6 0 2 8 61 

600.63 .24 .01 .05 330.00 ':>,23 26. 78 ::• 
60_Q_. 71 • 42 • 0 l • OJ; 4iJL •. O_Q__ ___ :i_,_;q ?L,-V~9~-- ---------," 

" 
bOl .c.7 .71 1,72 o.oo 200.00 c,.'l7 S.4o "• 

" 603.b;i ___ _J:.,;_ __ ~3~·~6-7 ___ 0_._QJ)_ __ .2..:!_Q.._0_Q_ ______ ,J_._-;,_-,,_· --~5A_!tjl,___ ________ ~" 

604.96 
607.00 

.f,', 4.7b 0.00 330.00 9.S6 5.40 " 

.tJ6 b.72 0.00 450,00 11.60 5.40 ;:• 

---------------------------------------1" 
" ,. . 
" '" 

• 
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~ 

•1' 
1:--

~ .,, 
;; 

SEC·TION 
NUMBER 

840.00 
840.00 
840.00 
840.00 

1580.00 
1580,00 
1580.00 

I ' 

CHANNEL MIN EL OF MAI< 1:L ,OF ~II~' f'.L O!SCl--!AkGE 
LENGTH ROADl•IA Y LOI✓ CHOR() GROIJ~ID ' !CFS) 

5]7.()0 o.oo 0. O·O .:;gg_10 20'0. O 0 
517.00 o.oo o.oo 5"19. 1 D 290.00 
517.00 o.oo o.oo 5.:iq.10 331).l)U 
517.00 o.oo 0 • 0 l) 5 • <;>. lll 450.00 

c,~51:'L HV 

60 3. 63 • 14 
605.4tl ____ .lu 

:1r1-·
-~j 

t,U!;,.4 < 
0Ut~ 0 4H 

HL Olr0$S 

1.51 .211 
,'<2 .31 
• <;4 0 31 
nr!A- .41 

• QC~ lH:PTH TGP·HD 

200.00 4.53 24.03 • -?9_q_ • .!!..Q. -~........J>_,..J.Q. _ __d[)_,,YJ? ____ ---
323.50 1.33 71.04 
326.4~ ~-3 • 183.71 

' 7 • ' -- - --- ',1 - .....,..._, __ ---....---- - --, 
140.00 o.ou o.oo ___ 6oi':~-~oo.oo 605.75 ---:T;---2-:13 .oo 200.00 4,7'=> 21.12 l'i 
740.00 0,00 0,00 601,00 240.00 606.63 ,16 1.26 ,(J2 2.:io.00 3,S3 31,24 : • 

- 1580.00- -
7 4_0 ~ O_Q__ ---- _O_,_Q_O O. 0 Q ·---- 60 1. 0 0 ____ \:! 0, ll,0. --- bO 7. 21 --- ________ ,J 4 ___ -·•- ,• 83 ___ ,_ ._o_g_ 3 30. Q_O ------SL• 21 ____ , :,3 • .;!L , ------- -·----- ---------~' 
740.oo u.06 o.oo 601.00 450,UO 608.74 .11 .,;, .en 450.oo 7.74 41.1::i 

: , SECT_! ON DI SC r< ~ ':<_(,E _____ Cl•'SEL (:: 1 ... Sf L _Qlf [ __ _s'!!~~I,,_ 0 JJ:E __ (::_r/;i_EJ:::~1_~1;1-K T_() e,:•'.l 11 ___ J. ;;_. ___ ,.,_r Ff;: ____ L[tHUJ-1 ______ _ - _..__ --- 'I• 
------------ -- 11 - ,, -···- ,, 

'i :,e i NUMRER CFS EB[H Q EACH SECTION •1 ! 50.000 200.000 596.822 0,000 0.000 0.000 lh 0 64? 0.000 50.000 
,, 50.000 290.000 597.323 .~01 0.000 o.ouo 

I •---..--•---• -•- ----• •----- --- •----- ---,--------•-'-·----•--- ·--------

___ lH.590~----- -J.:-:14ts ____ ~o,ooo ___ _ ----------~ 
,.,, 50.000 330,000 597,5?.6 .?.03 o.oou 0.000 e,-,1

1 
so. ooo 450. ooo 59-;, 052 .<;?6 u.oou o.noo 

lQ.17~ -2.737 50,000 ,17j 

::1• 21,425 -4.7~3 50.000 
------- ,_ -- -~----------. -- - --- - ---- -----"' I" 

1'"W.60,000 ·1" 60.000 
" 60.Q_l)_Q 

·j:··: 60,000 

200.000 
290,000 
)30.00Q 
450.000 

597.502 0.000 
598.1U2 .600 
59d,332 .230 
598.Y'cJ~ ob?6 

,679 0.000 lR,HAb 0,000 10.000 
,77':i 0.000 21.214 -2.347 10.000 ·:j• 

____ , l:lj}Q,_ _______ ,O. 009 ____ _ _2_2 .1_31 ______ -_3~.2Ac'=> ___ , ____ l_O_. 0 OJ)_--------------- ___ ·,. 

" 

.9Ub o.oou ?4,~95 -~.711H 10.uou I' 

___ lJ]_.OJ)J). ____ _______ 1::1• "!10,000 200. 000 597.63--1 ___ \)"'-QQQ 

" 10.000 290.000 598.236 .'=>97 •1" 70,000 330.000 5'>H.46b .c30 
"I 70,000 450.000 59'>.082 ,._,6"-'l,_,6"----

._L;!l _______ J)_,_QU_U _____ J_'l~.!l't.J _____ . , ___ O ._O_O_Q __ ,_ 
,13~ o.ouo 21.365 -2.321 
.134 U.000 2?.2"iH -3,21::> 
.12!+ ------ 0,00,U , ___ ?A,t>~S _______ -':>,bll_ __ _ 

1 0. 0 U ll - --------- - ---~"1 

10.oou ,", ,, . 
_LO~OO!L _ 1,;1 

.t:1 
1~1I 

l
"r 

•"I 
'" ,, 

•i" " 
~ 

-!3s 

1:: .,, 
-1~:; 

1431 

•I .. ,, 

•1::1 
r--

"1 

•1::1 

• 

---------- -------- ------------1:1 
120.000 200.000 598,23h 11.000 

,_6JS 
,597 o.noo 20.::iMS 0.000 '=>o.ooo 1:~• 120 0 0_00 29U,009 59t!.H71 .fil2_ _____ _g_. 0 U O ;, ]~_Qi_ '1__ _ __ ,:?_~_],_ --___ "lJ.L,_()_Qj) --" 

1::1. 120.000 330.000 599,117 • 246 .651 0.000 24.012 -3.427 50.000 
120,000 450,000 599.7b8 • 6 "i 1 ,6Hb 0.000 26."i44 -5.~:,y 50.000 ______ _J"1 

---------
190.000 
190.000 
-~Q_. 0 0 0 
190,000 

224._000 
224.000 
224.000 
224.000 

241.000 
241 .J}_Q_O __ 
241.000 
241.000 

256.000 
256.000 
256.000 
256.000 

258.000 
258.000 
258.000 

200.000 
290,000 

59b.712 0.000 .47b 
599.374 .662 .503 

U.000 ?Q.~H4 O.OOU 70.00U 
o.ouu ?3.459 -2.::i7'cJ 70.000 

----· ------ . -------------------------- 1:~1 ". 43; 
}-=ln nnn 

~v o v v v S 99 ob 31J -----~ ?.$6 -----------• 513_ _Q._ooo ______ ?4.45'L ____ -_3.;i_U ______ IO._Q_Ou _________________ _ ---,"I 
14SI 450.000 600,306 .676 .518 0.000 ?.7.0H? -6.191:l 70.000 
::;1• 

2nn n ll n 
VVO\'UV :J98o~"t2 0.000 , 2 3 0 ------ o_,_n O O ________ __?_ 0,, '-lhJ) ------ __ ,. ,O_. ()_(ll) ---- ----- 3.'t ._Qj)_l) ___________ --- -- --·--·--------~'' 

290,000 
330.000 

599.612 .D70 
599.871 .259 

.238 o.noo ?3.56" -?..DD7 34.ooo , 4~1 

450, 0011 • D00.554 -- .6-'ll ____ :_~-~!- ------------~-:-~~~-- ----~;_:1;r ·-------~~:~.!; __ ---- ~-::~~- _______________ _J::1• 
"' 200.000 

':,l"),f\ J'\n ,"I 

330.000 

599.073 0.000 .130 o.nou 21.11,-, 0.000 11,000 --~~-• 
"-, v. v v., :;99. 7 46 b 13 ,_._1_33 _____ .,o, ~1Hi o _______ --2.3~L1.J ______ :::2_._ti_1. 1 __ __ _,._L._QJlil ______________ -- ----- :

1

· 

600,006 .?.'>0 .l:h 0.00ll 24.74'.'.i -3.D2-,i 17.00Ll " 
450.00U bOO.b'-11 .b-'l'i .137 0.000 27.411 -6.29:, 17.oou ;:1• 
200.000 599.174 0.000 .101 

----------- - -- -------------- ---------------
0.000 ?1,12/ 0.000 

----- --- -------~·o' 

290.000 
330.000 

599.849 .675 ,103 0.000 23 0 749 -2.b22 :j• 
450.000 

600,109 ,21,1 104 -----b00.796 .687 .105 
--- (L,1)00 ___ 24~762 ----- -3.J;,3;:,,L---

15.00U 
15.000 
l.:i.~QOlL_ 
IS, 000 ·~ 

2 0 0 .__Q_QJL,_ 

o.oou ?7.s-31 -b.304 

b00.130 0,00.0 _.95_!;t ________ JJ,JULO ___ _ " __ :::_1-.Ji.1:t __ , ______ (t.__QJ)_Q ____ _2_.Jl OJJ_ ---------------- b • 
290.000 600.500 .371) 0 b5l 0.1)00 26 0 271:l -1.439 2.00U '.6' 

330.000 bOO.b30 .130 .521 o.noo 26. 7'U -1 .'>44 c. 000 
251:l.000 /, t:! II " " " \I .,. .J u o u v 1.1 6 0 0 o 7 1 0 oJJ HO -:_a: 0 8 b __ .,.~----- _J} .~..fU.J 0 ,,_, ___ 2} • 094, _______ ,_-2,. 256 --- __ 2._0,00 --------- ·--------~ "'. ,I 

" 
322.000 200.000 
322.000 290 nnn 

1,01.266 0.000 1.136 o.nuu ~.J--i9 o.uuo 64.ooo 
~,vouvv 603.654 2.3_•-lll _____ ,:;l.1'14_, _______ ,,_ 0._000 ______ 5.1'-l'-l _ -,/JOO ___ , __ <;is-.000 __ 

:::1·. 
•1(, 

----------~' 322.000 330.uuu 
322.000 450.000 

--- --- 604.960 1,300 4.330 o.oou .,_3,.9 -.ooo 64,000 
606,99/ ?.037 6r2A7 ., 0,000 5 0 399 -.000 64.00U .) 



• 
•• --= 

1! B'+o.nbo' 
840.000 
R40.ooo 
840.000 

200 .·noo 
?90.000 
330.0f)O 
450.001) 

• 1580.000 200.000 

• 'I 1580.DDO 330.0UD 

6tl3.62.S 
61J5.404 
606.425 
ti0l:l.<+19 

605.750 
61)6 •. 626 
607.208 
f-,!l,H 7:...n 
........ ~ .:=!.--

[
'I 1sao.ooo ?90.000 

•I 1580.DDD 450.~D~L~•P~----Y 

.::J DATA FOR LAST cr,oss SECTION 

0~1)(ifl 12.3<:,l 
I. 778 1 :7'50 . 
I .tJ?l' l. 4b5' 
'?. U$4 1. 482 

0 000 c,1?3 
.8in 1.22.: 
.St12 .1a:; 

1 i:;' ti~ ?hlia 
~.,...12...."-rl..! __._..,, .... ___ -~ 

''L. ___ PROFILE __ TYPE_ENC__ TARGET, __ TOP "IIOTh _TQP .•JLDTJ::L ___ . 
1
' AREA-ACqEs A'<EA-DIFF' , ., 

ii I I 

,u ·• 'll O'o 
O.OQO 
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HYDRAULIC ANAL YSJS 

Introduction 

The streams being studied are the Sterling Relief Drain and the Phiel Drain in the 

City of Sterling Heights, Macomb County, Michigan. 

The study limits for the Sterling Relief Drain are from its mouth at the Red Run Drain 

to Dodge Park Road. The field survey was taken in January 1977. 

The study limits for the Phiel Drain extend from its mouth at the Clinton River to 

Dodge Park Road. The field survey was taken in January l 977. 

The lO-, 50-, 100-, and 500-year flood frequency flows for these streams have been 

accepted by the Michigan Department of Natural Resources (letter dated March 22, 

1977). 

The project manager for this analysis is William C. Rossow, P.E • 

Method of Analysis 

Water surface profiles were computed by the HEC-2 standard step-backwater computer 

program developed by the U. S. Army Corps of Engineers. 1 , , 

The hydraulic model has been developed for the JOO-year flow. The normal bridge 

routine was used for constrictions that were found to have low flow conditions for 

the 100-year discharge. The special bridge routine was employed if the constriction 

experienced pressure flow or pressure and weir flow during the I 00-year discharge. 

All constrictions were inspected for inlet control. 

Valley sections upstream and, downstream of culverts were located where full cross

section flow would be developed outside the influence of the bridge constriction. The 

criteria relating to placement of these sections is outlined on pages 18-21 of the HEC 

Training Document, No. 6, Application of the HEC-2 Bridge Routines. If an actual 

field-surveyed cross-section was found to be located within the influence of a bridge 

constriction, the section was encroached as appropriate. 

,,, 
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Starting Points 

The backwater curve for the Sterling Relief Drain was begun at its confluence with 

the Red Run Drain. The water surface elevations in the Red Run Drain were computecl 

by a backwater curve beginning at the Clinton River. The flows used i.n the Red Run 

Drain to determine starting water surface elevations were those when the Sterling 

Relief Drain was at peak discharge. 

Profile computations for the Phiel Drain were begun at its confluence with the Clinton 

River. The peak discharge time for the Phi el Drain occurs much sooner than for the 

Clinton River causing a free outfaJJ to exist. Therefore critical depth was used as 

the starting water surface elevation. 

Variables and Coefficients 

The roughness factors (Manning's "n") were established by comparing the photographs 

and descriptions found on pages 101-123 in Open-Channel Hydraulics2 by Ven Te Chow, 

with photographs and field inspection trips taken at every cross-section. NH cards 

were utilized to describe a variation in roughness across the cross-section. The "n" 

values were selected for summer conditions ·as this is the projected flood season. 

Channel "n" values ranged from ,025 for a mowed lawn coverage to ,055 where the 

channel consisted of debris strewn with weed growth. Bank slope "n" values ranged 

from .03 to .07, depending on the amount of vegetation. Overbank "n" values ranged 

from .Ol/ for light vegetation to .07 for an area with medium tree and undergrowth 
'·,, .. ! ' 

type of vegetation. 

The contraction and expansion coefficients used between cross-sections were 0.1 and 

0.3, respectively, which reflect the energy lost due to gradual transitions. 

If a constriction experienced low or pressure flow, then contraction and expansion 

coefficients of 0.3 and 0,5, respectively, were used. 

The total loss coefficient (XKOR) used when a bridge constriction experiences pressure 

flow or pressure and weir flow was calculated as outlined in Exhibit 2 of the HEC-2 

Users ManuaJ. 1 The inlet coefficients were taken from tables published by the 

Bureau of Public Roads. 3 
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Synthetic Cross Sections 

The type of synthetic cross-section used involved the repeating of a field-surveyed 

cross-section at a different location. For this case, the invert of the repeated section 

is adjusted to correspond to the straight line slope of the two cross-sections that it 

is placed bet ween. 

Special Conditions 

£ 
Sterling Relief Drain 
,4 = IZ-57 -s(:. 

The Sterling Relief Drain has a four foot diameter reinforced concrete pipe which runs 

under the drain for its entire length. In order to account for the flow passing through 

this culvert, each valley section has been coded by using the normal bridge routine. 

Owing 'to the fact that the "n" values in the culvert were insignificant when compared 

to the channel "n" values, the roughness coefficients were not adjusted for the culvert. 

• The reason for placement of encroachments is given in the listing. 

• 

Phiel Drain 

Profile computations for the Phiel Drain were begun at critical depth and the first 

field measured section was at the Utica Road Bridge. Because of this, HEC-2 could 

not properly analyze the situation as it did not allow the water in the channel to seek 

normal depth before the culvert. Therefore valley section B was repeated several 

times in this area (with the invert adjusted) to allow the flow to seek normal depth. 

The downstream face of the Utica Road culvert has been modeled using valley section = .,. 
B with water surface elevations placed at (de+ D)/2 and entered on an X5 card. 

The reason for placement of encroachments is given in the listing. 

¥- .s fruc:h.;Pg. ;C' /4wln3 f:'ull p@/~r 
r;,c' 1·fs len9-f17 
Jee ✓ rt A- 6rid9 e @. r!}rn p.1 
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Sensitivity of Roughness Coefficients 

. Backwater curves were run for the Phiel Drain and Sterling Relief Drain varying only • 

the roughness coefficients, For both streams a 2096 increase in the roughness coefficients 

produced a maximum increase in the water surface of .4 ft. while a 20% decrease 

produced a maximum decrease in the water surface of .4 ft . 

! ' 

!,j 
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WEIR DESCRIPTION: /4;,Pc/ 
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WP= ;✓,f. ?o 
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CALCULATIONS AND COMMENTS: 

Jf"e Ci µ"' C 1~.1 5),:,e/ ;;-.,,. 

{'o lcv I,; :;r,, 61' Orf'<' /Jt'-1-l<?d 
I 

,N;·,",,,,~ /.;, a-~✓ JJ ✓,".,,/--c: ,.,d·v J ' 
/' ' / ' 

xraf-: I-re+ ~:;~z.L 

1/ '{'•; C __ "' /'q , , \ 7 
,, ~1-- r -L a_ -, -+ r _ c;; 1 '•)i • •) 3, z../- 1 c, 5 

• 
CULVERT 

BY f;::;/ DATE 3-Zof-+~ 

EL. 609- Z-

EL. 5,ff. 9 

_/ __ ~ M uR• 

So=_O. 0000 

L = /q5 ----==---
Sta. /5+5q 

- CtJF4 -
11-ssu/n e f/::. /- 0 

r , 1 • 1 -/!Jr- l;J•T·c: 

/'IA!". IJt',i 
:-I - ' - -

l- - ,C,:, - - 005 c:. 1,5 ' 

-/j,,f£N I.JSR H-=- I - o 

CoFQ, - )_ 03 



• 

• 

• 

t/f i, A"1(r() 

!lrflt, - /7 -';i, -. -

, , 
\" / 

;l/u / (!f-{: / e "'/"(' ,{ -IJ /?- ·::-;, ·'.,, ;·: 

,;; /(_CP ·-·---- _!l 
/:. ,~_1/J -:::;> 

;1 
f I iJ- 7( -,. .!-· . -· 
. ' 

4 
w/-:: 7( --

ff 
2. 3 ~ 

/2,5"/2 -I -

'.:-- 3 L/. 

/2 ,5"(,, 

) 
J ~" ,.-J . /i '.J,, .. 

o_?ij 

Jo(_,,/ !!,-",-:,. , i/(xr) ,1- IZrSfo = 330, 5fo 

lo1o) 1,j/1
:: '/(? 01 . o JLI) -f- /Z.5"&, _ - /1/tf, 16 

2,2(,, 

/< Y/, - 2, qd,6 -

2'.7. I ?1, I 

' 1"'- ZJ'00 - 9, !? I I 

{ 

! . 



• 

t 

.. ;. 

. .... ;.~·· ~ . -· . •. . . 

·, : .... ',. 

~j~;~~J 
r.- .. ,.._..~~"'-tl>!'f 

r 
u ~- .' ,,·,. ( .. " :[l 

r. 
. ' ' 

i' 

I ,, 

I 

I 

i 

I 

\ 

CJ 
•. I 
:c 

•.· 

\ . 

I 
! 
I 

I 
. ____ j_ ... 

,. t . 

u 
I ' _, 
•r ',, 

......... v, -~. ~-· 

·I 

i 

j 
I 
i 
I 

I 
; 
j 
I 

' ., 

l' 

·,1 

(: 
C; 
['' 

(. 1 

I 

\ 
J 

ff I ,_ ,...., 
( 

! 

I 

•' 

I 
I I 

I. I I 



LO 
\- 4 
ru 

-7 
L. 

0 
1-1 
.f

_.: LJ 
,: l I 0 U 
; ·:· u1 

I/ , 
I 

ct=~ 
··-·-······- ==c-) . -'- : : :: :· :~---1=_:...~ 

* 

Ci 
~- I 
' " cu 

r; 

al 
0 
rn 
'. 1 u. 

r, 
(' 
n' ,u 

0 

rn 
,-j 

ru 

-··7 
L·, __ 

CJ 
1--J 
f- -
u lu 
l[) 



t 

/ 
i 

• r• -_ .... • ~~:. : .. " :.,, .. ..,, _; -~ 
1 .:~.:;, '.~-.. !.f .. -... ::~·'\·•.:~ 

"• l 
,,,, . 
.. ••· -

'··- <\. • ·-~ 

~~~r~:i.-t,1 

~~i;fpfr:.;1 
.-... : '·~-- , :
ii, i •· -. . 

E -------. 

• 

' i 

I 

I 
I 

. L 

0 
/'' 
LiJ 

' I 

I 

' 
I 

I 

! 
I 
I 
I 

I 
I 
I 

Ii 
11 

11 
i I 

I I 
I 
i 

I 

I 
I 

i 
11 
I i 

I 
I I 
I I 
I I 
! I 
I '! 

-+·'---

( .' 
'I 
l(: 

·- ~ ' . 
. " . 

! 

_J_ 

I 

I 

I 
I 

I 
I 

I 

.j I 
II . - . -_.) 1· 

L. 

I ;;-l--. c_ -

-- ____ ) I 

r I 
I I 
J- I 
I 
I 

I I 
I -L , 

·-•--->f ... ----- - ---- I -· .. ---- .. -+ 

c.; 
u 
[! 

! ' , .,• . :.:'·- ... ~ 

() 
(T) 
:_tl ' ' •]' 

:ci 

I 

t 
I 
I 

I 

1 
I 

I 
I 

i 

I 

I 
i 
' 

j 

u 

(. 
r } 
I . 

' ' 

(J 
{ ) 

If; 

I 
-- 7 
.~:.__ 

CJ 
f·;-/ 
I , 
r I ... 
; I I 
l ' 

UJ 

;;,,;·---· 

\ ;~-?-~?:~~;~:~·~· 

... . ~ .... , -· ..... 
• • ' R 

' ' ,· .. -. 
:.-.~'' ~ .~ -~j1,:t>:·· 

. .. -:..; .. •- ·-

----------------------------------~---
'. :_ . ~. •., I " • •. ~- .. -. ....... -~·; -~. ~ ,.' . 



• '. ·-: 
,~ I..'; 

. ; >),~ ~1·; .~i '.· 

~<--:-~.i:~ 

• 
.,. ~-·· 

,;.·· ,.,..,.. 
;. ~--<~:> 

P
~::t~~{~;~;c,~~;~ 

ir; .... -.~, . -:-;--- ,. 
--.•':UlilJ'ti~';-roo.. .. ;-..., 

-~-~--- ... 

i 

I 
'\ 

I 

_/_ •--

r J 
• r 
I! 

-·-•, ------- --

(. _, 

' ' :/ 
C) 
C:l '-, d 

-+ 

lJ 
/Ii 
:, ) 

-~~---- ---~---··::-·. -----~;-,.:•--~-.-, --_--\-!-.-.-,.-,.,.-.. -~-~·----.,--~·,~fl; .:::G:., '., ~-:. 

·• 

,. 

'T'i 
I 

i r I ' l - -I " ' ', 
' ' 

C 

--------------------------'---~--..-0~.-----
. ,..•. ··, ........ .,, ..... -~-,- •~. , .. . - . ,_ .. I • ,... • 



• • 
CULVERT DESCRIPTION: hvr /2 1 ff'1 y g 1

1 '' 
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WATERCOURSE: /.l},_.;,/ . 0r7·r 

CULVERT DESCRIPTION: (:;6 11 :fC P 

WEIR DESCRIPTION: /4wr/ 

A = Z3 71. 
WP= ;:;:_zg, 

29.1 = /C/.o-z__ 
R4/3-'--'--'----

/ 

D= 5.'-J 
Ke= O ,S 

n = ,Oil-

CALCULATIONS AND COMMENTS: 
lire&.. a11cl w,tfJ,-ti f✓l'll'h e-J,,,.,. 

dt /p,,-m1nf'J /4,,.. ;/4",,//2 oak 
.,( S/c't'I !),o;,>~e £ !-/,q/,wo1 , - - r--; 

C 
,) 0

/ J I/ 
~sf,vcf i1n f,0Cf<1c75 o1 

(}_5_ Sl<t/ 

If-=- 25 7-(.. 

IJf-: It- Z? 

i! 23.?& 
.{!; 111P : -,,,,-. -2-:--i c. /. 3?5 

zc;~I 291 
- :;c;,-,7 

/' Y13 • I.:,· 3 , , ,1 ~ 

• 

/'/ ::. . 0/ 2. 

Xrof-
" ',. . /'I .,.. 

. .\,( 01( 

• 
JOB NO. 5& 10 io I 252-

CULVERT LOCATION: (/-lie,- if;od /J/'";,/c;e 

BY ;?F,u DATE 3-29-:;;;. 

-----------~=EL5q5.~ 
So= 0-ooco 

"'" ..JIU. 3t 27..-

Z~I _, 1, I 
i + If e. ~ t'.," \.... 

I -1 C .5 ... ( •q,,z.)( - ·0 1.)°\,~ 

/./, 1S 

L=-6..__:_/ __ _ 
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JOB NAME: -5-r{,,Jl/1~ /-t_,~J✓., ,C-/~ JOB NO. 56 '?-cJ I /01 I I 2.-5 z 
WATERCOURSE: ✓ -P/7~,,, I j ./ . 

Ye,//\ CULVERT LOCATION: {,'11cc; Zoc:-c/ 
CULVERT DESCRIPTION: hb /Id/a. BY /',C1-I IDATE .. ;_ 25-77 

/ - ~ ,~~-('- 1\ . 
(a::;,Ji-V-jl 

EL. 

n= o,o= zoo TWIO= L ~ A= Q 50= Z9o TW50: 

R= 0,oo: 530 TWIOO= EL.595-L/ -
Ke= 0 500= L/-'30 TW500= EL.59f"-4 

5 0 = 

D= L = 
LSo= Sta. I 1 s ,a. 

HEADWATER ANALYSIS 

Q INLET CONT. OUTLET CONT. HW=Htho-LSo HEC-2 FINAL FINAL t:. H 
v2 

:a::n 
HW dc+D HW ELEV. HEC-2 - HW H de ho HW Dt(l+Ke} HW 
D 2 2g TW' -

"'-~ '2 cu .. J '"J,-:2, 
~@al~ 600;/'J (,..-~~ /' - IV' , .. I .., ~ 

zero 1/-73 5'. I Z -~ ;ll,A\ t:.oo_5o 

330 t/.f, 5:. 2 3 -~ G00,63 = )({r 
&.. . - - ~ 

39</ 5.1? 5.?1 -
&00,? I 

··-

CALCULATIONS AND COMMENTS :: A 
/~J' lens~~-

,. 

+ .sf;,1.1clAvPe P/owi~J? ul/ pl4v-r otC -

. . 
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CITY OF STERLING HEIGHTS 

GIBSON DRAIN 

PROJECT MANAGER 

FIELD 
SECTION 

B 

C 

D 

F 

G 

H 

A 

E 

SECNO 

33835 

35279 

35290 

35725 

36925 

37819 

":)70C1 
__, I \.J J 4 

39285 

39585 

39885 

40185 

41175 

FLOOD INSURANCE STUDY 

J~A JOB NUMBER 5670=10 

l~ILLIAM "WSSOW 

DESCRIPTION 

VALLEY SECTION A 
LEFT ENCROACHMENT TO MODEL PROPER 
CONTINUITY OF FLOW 

BRIDGE SECTION B FARM LANE BRIDGE 
DOWNSTREAM FACE 

BRIDGE SECTION B FARM LANE BRIDGE 
UPSTREAM FACE 

VALLEY SECTION C 

VALLEY SECTION D 

BRIDGE SECTION E 18 MILE ROAD BRIDGE 
DOWNSTREAM FACE 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 
ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

9RIDGE SECTION E 18 MILE ROAD RRTDGE 
UPSTREAM FACE 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 
ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

VALLEY SECTION F 

AVSEC FORMED FROM VALLEY SECTIONS 
F AND G 

AVSEC FORMED FROM •• & •• .- ~ 

VALLC.T SECTIONS 
F AND G 

VALLEY SECTION G 

VALLEY ~c:'r''TTr'\ld u 
,:H:.\... t l Ul'\I n 
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CITY Of STERLING HEIGHTS 
PLUM BROOK 
PROJECT MANAGER 

FIELD 
SECTION 

A 

B 

C 

D 

E 

G 

H 

I 

J 

K 

SECNO 

20 

875 

3080 

4680 

t,200 

6254 

6279 

6420 

6448 

7325 

8475 

8858 

9240 

10875 

12280 

12308 

FLOOD INSURANCE STUDY 
J~A JOB NUMBER 5670-10 
WILLIAM C. ROSSOW 

DESCRIPTION 

VALLEY SECTION A 
GROUND POINTS RELOCATED 
I'JVERT ADJUSIED 
SEE TEXT FOR STARTING WATER SURFACE 
ELEVATIONS 

VALLEY SECTION A 
INVERT READJUSTED 

VALLEY SECTION B 

VALLEY SECTION C 
RIGHT ENCROACHMENT DUE 

VALLEY SECTION D 

BRIDGE SECTION E 

TO APARTMENTS 

SCHOENHERR ROAD DOWNSTREAM FACE 

BRIDGE SECTION E 
SCHOENHERR ROAD UPSTREAM FACE 

BRIDGE SECTION F 
GROUND POINTS RELOCATED 

BRIDGE SECTION F 
DAM AT GOLF COURSE 
DO\-INSTREAM FACE 

BRIDGE SECTION f 
DAM AT GOLF COURSE 
UP5TREAM FACE 

BRIDGE SECTION F 
GROUND POINTS RELOCATED 

VALLEY SECTION G 

VALLEY SECTION H 
LEFT ENCROACHMENT DUE TO HOUSES 

-

AVSEC DEVELOPED FROM VALLEY SECTION H 
AND VALLEY SECTION I 

VALLEY SECTION I 
ENCROAC~MENTS DUE TO HOUSES 

VALLEY SECTION J 
ENCROACHMENTS DUE TO HOUSES 

VALLEY SECTION K 
ENCROACH~ENTS DUE TO EXPANSION OF FLOW 

BRIDGE SECTION L 
DODGE PARK ROAD DOWNSTREAM FACE 

• 
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• 
• 
• 
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• 
• 
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• 
• 
• 
• 
• 



'i 

•• 
• 
• 
• 
• 
• 
• 
.! 
• 
• 
• 
() 
' 

• 
• 
• 
• 
IJ 

• 
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·_. L 
~.:--

M 

N 

0 

p 

Q 

R 

s 

...._ 
T 

u 

V 

w 

12356 

13470 

14920 

17000' 

19025 

19046 

19149 

19549 

19571 

20325 

21759 

21760 

21761 

21836 

22628 

22952 

23202 

23275 

23384 

23410 

SA@li!IL!JIS bb@ 16 LOH I cu:: ca:cs2: 10:.s 

BRIDGE SECTION L 
DODGE PARK ROAD UPSTREAM FACE 
ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

VALLEY SECTION M 
LEFT ENCROACHMENT DUE TO HOUSES 

VALLEY SECTION N 
ENCROACHMENTS DUE TO HOUSES 

VALLEY SECTION 0 
ENCROACHMENTS DUE TO HOUSES 

VALLEY SECTION P 
ENCROACHMENTS ON 10 YEAR FLOOD DUE TO 
PRESSURE FLOW 

BRIDGE SECTION Q 
VAN DYKE ROAD DOWNSTREAM FACE 
ENCROACHMENTS ON 10 YEAR FLOOD DUE TO 
PRESSURE FLOW 

ARIDGE SECTION Q 
VAN DYKE ROAD UPSTREAM FACE 
ENCROACHMENTS ON 10 YEAR FLOOD DUE TO 
PRESSURE FLOW 

BRIDGE SECTION R 
DOWNSTREAM FACE 

BRIDGE SECTION R 
UPSTREAM FACE 

VALLEY SECTIONS 

VALLEY SECTION T 
GROUND POINTS RELOCATED 

VALLEY SECTION T 

VALLEY SECTION T 
GROUND POINTS RELOCATED 

VALLEY SECTION U 

AVSEC DEVELOPED FROM VALLEY SECTION U 
ANO VALLEY SECTION V 

AVSEC DEVELOPED FROM VALLEY SECTION U 
AND VALLEY SECTION V 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

AVSEC DEVELOPED FROM VALLEY SECTION U 
AND VALLEY SECTION V 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

VALLEY SECTION V 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

BRIDGE SECTION W 
PENN CENTRAL RAILROAD DOWNSTREAM FACE 
ENCROACHMENTS DUE TO PRESSURE FLOW 

BRIDGE SECTION W 

•• 
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X 

y 

z 

AB 

AC 

AD 

AE 

AF 

AG 

AI 

AJ 

24050 

24665 

24693 

24757 

25435 

25560 

25565 

25570 

26765 

26891 

26947 

27975 

29270 

29440 

29460 

30470 

31350 

33025 

'''RC: li?li.LI\UHU VI .Jii'I.L..jil\l, I M'-"~,~--r. .....,~-

ENCROACHMENTS DUE TO PRESSURE FLOW 

VALLEY SECTION X 
INVERT READJUSTED 
ENCROACHMENTS DUE TO HIGH GROUND 

VALLEY SECTION Y 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

BRTDGE SECTION Z 
18 MILE ROAD DOWNSTREAM FACE 
ENCROACHMENTS DUE TO PRESSURE FLOW 

BRTDGE SECTION Z 
18 MILE ROAD UPSTREAM FACE 
ENCROACHMENTS DUE TO PRESSURE FLOW 

VALLEY SECTION AA 
ENCROACHMENT USED TO MODEL PROPER 
CONTINUITY OF FLOW 

BRIDGE SECTION AB 
GROUND POINTS RELOCATED 

BRIDGE SECTION AB 

BRIDGE SECTION AB 
GROUND POINTS RELOCATED 

VALLEY SECTION AC 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

BRIDGE SECTION AD 
MOUND ROAD DOWNSTREAM FACE 
ENCROACHMENTS DUE TO PRESSURE FLOW 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 

BRIDGE SECTION AD 
MOUND ROAD UPSTREAM FACE 
E~CROACHMENiS DUE TO PRESSURE FLOW 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 

VALLEY SECTION AE 

VALLEY SECTION AF 

BRIDGE SECTION AG 
IR.SMILE ROAD DOWNSTREAM FACE 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 

BRIDGE SECTION AG 
18.5 MILE ROAD UPSTREAM FACE 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLO~/ 

VALLEY SECTION AH 
ENCROACHMENT USED TO DEFINE HOUSE LINE 

VALLEY SECTION AI 

VALLEY SECTION AJ 
ENCROACHMENTS ON 10 YEAR FLOOD DUE TO 

• 
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33109 BRIDGE SECTION AK • RYAN ROAD DOWNSTREAM FACE 

•' ENCROACHMENTS ON 10 YEAR FLOOD DUE TO • PRESSURE FLOW 
.. ' 

' .. AK 3314-3 BRIDGE SECTION AK • - RYAN ROAD UPSTREAM FACE 
ENCROACHMENTS ON IO YEAR FLOOD DUE TO 
PRESSURE FLOW : • , . 

33675 VALLEY SECTION AJ 

• GROUND POINTS RELOCATED :• INVERT ADJUSTED 
SECTION IS LOCATED AT CONFLUENCE OF 

• PLUM BROOK AT GIBSON DRAIN • 
• • 
• • 
• • 
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• 
C '.,I I 

' . T2 l"---
CITY OF STERLING HEIGHTS 

10 YEA~ FLOOD 
"i67D-lil 

.1: T3 
PLUM FlROOK 

_Jl .J~t:<.ECK 

• < o. 
I ' ----el'·: Jc NPROF 

-, 

• ,)3 

•--c, 
-en 

NC 
•'IH 
NH 

(' 

•1;' - Xl 
Gt( 

GH 
Gr< 
GH • 

• · Xl 
- ,n 

NH 
•. , NH 

0 
• ' Gr< 

G« 

'' GR 
• ' GR 

-•n 

•.· 1· X 1 
I X.:i e
1

•, GR 
1 •I GH 
-l 1;.k 

• " GH 
NC 

• NH 

• 
• 

' 

Xl 
Gf< 
Gt< 
GR 
Gr< 

1.000 

1,000 
4.000 

, 0:,0 
A. 000 

1100.000 

20.000 
602.400 
bOl,100 
596,500 
!:>R6,100 

1:175,000 
4,000 
6.000 

1100.000 

30'1•J. 000 
600.700 
601,300 
5;l6,500 
:,'l3,900 

4,000 
3,000 

4t>'i0. 000 
0,000 

604,HOO 
:,'12,600 
:,94,F:>OO 
602.f-lOO 

0.000 
6.000 

1214.000 

6200.000 
604.500 
6ul.500 
!:>f\8.900 
!:>99,200 

2 • 

0.000 

10,00u 
1:,40. c.o 0 

, 0:,0 
• ObO 
• 0110 

20.000 
n.nou 

500,000 
1000.000 
108R.OOO 

O,OOIJ 
1470,000 

0 0nO 
,060 

20.000 
0.000 

soo.ooo 
1:no.000 

1000,000 
1460.000 

.030 

lb.000 
0,000 
0.000 

500.000 
53R,OOO 

1000.000 
0.000 

.050 
• U50 

2'>.'JOO 
0.000 

414.noo 
617.000 
714,000 

NINV IOlR STRT 

o. c. 0.000000 

1-'RFVS 

-1.000 

XSECV XSECH 

11.000 
?240,000 

0 0 c, 0 
,ioo.ooo 

l 12U. 000 

10'/':>.00u 
'.>'-19.t<OO 
601.000 
c,~9.900 
51:l6.600 

O.OJO 
?150.000 

HOO.DOU 
11-,0.000 

>-100.000 
bOl,bOO 
600.300 
:,H6, 100 
594.300 

2130.000 
'>00 0 0UJ 

':, Q O O U [IQ 

0.000 
604.':,00 
589,800 
S<..1:i. 000 

o.ouu 
u.ooo 

t.14.000 
1614.000 

t:,14. OulJ 
603.100 
r,U0,100 
589,400 
5-l':l,200 

0.000 0.000 

1;.,.000 
?:,i',ll. •100 

.100 

.080 
0.000 

1100.000 
100.000 
600,000 

lO?"i.000 
10'-17,000 

0.000 
?450,000 

,065 
0.000 

,n..::.ooo 
100.uoo 
i',O O. 0 il 0 
H?Q,000 

1010.000 
?430.000 

.040 

51><.000 
0.000 

1on.ooo 
"i0f>.OOO 
f,(10.000 

'1. 000 
.r.;0O 
• 0--\ 0 

0.000 

F,l'-l,01)() 
u,. 0011 

'->14.000 
6?4,00U 
814. 000 

_METHTC 

o.OLJ 

FN 

0.000 

ls-.000 
:i-:,ou.ooo 

.300 
107':>. 000 

u.ooo 

o.oou 
',9,;>.300 
602,100 
592.900 
SAl:l.400 

H:,:,,000 
3:;c,o. ooo 

H07,000 
u.oou 

lH00,1100 
bOl 0400 
':,'-17 0 700 
5H7,400 
F:>01.300 

3330.000 
e>]H.000 

i-:,oo.oou 
u.ooo 

602,500 
5<:l'l,1300 
:,9i',,4GU 

u.oou 
1,000 

bl7,000 
0.000 

lt:,un.ouu 
hlll.300 
':>9d 0 900 
590,00U 
5g5,60U 

>-iV INS 

o.o 

~LLOC 

u.ooo 

H,OlJO 
0.000 
0.000 

, 0 7 0 
0.000 

o.oou 
?.OU.DUO 
100.000 

1050.000 
1100.000 

>l5ci.OOO 
0.000 

.040 
0.000 

clOO,•:JOO 
,-',JO,IJUO 
700.flUO 
830.000 

l03H.OOO 
u.ooo 

• /} _j 0 

1400.00U 
f,70.000 
?00.000 
Sl5.0UO 
700,1)00 

o.oou 
o.ouu 

• 0 40 
o.ouo 

u,00.000 
114,0UO 
S3d.0U0 
F:>34.000 
914.000 

' , ' ,_ r,. •• n 

Q FQ 

n. 

wSEL 

:,91:l,dOO 

CHNIM 

0.000 

0.000 

0.000 

4,000 
0.000 
0.000 

1080,000 
0.000 

0.000 
':,99.700 
602.400 
591,':,0Q 
592.100 

8'>5,000 
0.000 

830.000 
0.000 

2205,000 
hOO. 700 
59:,,100 
593.200 
604,500 

0.000 
1000.000 

lh00,000 
0.000 

600.900 
590,000 
598.300 

0.000 
0.000 

616,000 
0.000 

l':>?0.000 
,;01.-;ou 
:i9A.OOO 
5'-l0,100 
59Q,1QO 
LI\-:, F. /'\ I'\ 

ITRACE 

0.000 
0.000 
0.000 

.040 
0.000 

0.000 
300.000 
800.000 

1075.000 
1180,000 

0.000 
0.000 

.065 
0.000 

0.000 
300.000 
1:100.000 
>!35.000 

1100.000 
0.000 
0.000 

0.000 
0.000 

300.000 
!:>25.000 
800.000 

0.000 
0,000 

.080 
0.000 

0.000 
214.000 
58'1,000 
636.000 

1014,000 
1 c.1" nnn 

0,000 

0.000 
0.000 
0.000 

1097.000 
0.000 

-.100 
599,800 
598,900 
586,300 
603,600 

.700 
0.000 

835.000 
0.000 

0.000 
600,500 
587.100 
594,500 
605,300 

0.000 
0.000 

0.000 
0.000 

598.100 
590,300 
603,600 

0.000 
0.000 

639.000 
0.000 

0.000 
602,500 
593,200 
594,000 
602.000 
~n7.t_7nn 

0.000 
0.000 
0.000 
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32H.000 
~,ioo.ooo 

566,000 
0.000 

637.500 
63b.700 
635,400 
6?7.900 
632.100 
631:l.300 
639.601) 
63Y,200 

0.000 
2/J00.000 

252.100 

32.000 
0.000 
0.000 
0.000 

500.000 
638.400 

0.000 
1400.000 
f,37,700 

0.000 
2500.000 

639,800 
6J7,50U 
636.700 
h35,400 
6?7,900 
632.100 

1300.000 
u.ooo 

0.000 
0.000 

200,00_(} . 
634.700 
f,i::l:l. 700 
qoo.uoo 
637.~00 

0.000 
.oso 

0.000 

0.000 
300.000 
385,000 
80.0.000 

0.000 
,040 

0.000 

0.000 
300,000 
tioo.uoo 

ll!:10,000 
1300.000 
18000000 

0.000 
0.000 

0.000 
0.000 

.934 
0.000 

300.000 
ll00,000 

l?.00,000 
1220.000 
1236,000 
1600.000 
2033.000 
2600,000 

0.000 
0.000 
0.000 

• '13'> 
0.000 
0.000 

200.000 
640,000 

0.000 
lc00,000 
637.900 

0.000 
2200.000 

638,900 
0.000 

:rno. ooo 
b00,000 

1?00,000 
1220.000 
1236,000 

0.000 
622.800 

0.000 
0.000 

6 3_3_. 7 Q_O, 
0.000 

106,00U 
.636.700 

0.000 
0.000 

400.000 
0.000 

0.000 
631.500 
030.200 
638,100 

0.000 
1200.000 

0.000 

0.000 
6.38 • 20 0 
638.000 
624.500 
637,900 
637.500 

0.000 
0.000 

1.000 
0.000 

0.000 
0.000 

638.200 
638.100 
628.000 
628.900 
631.600 
638.300 
639.100 
639.400 

0.000 
0.000 

627.200 

0.000 
,934 

0.000 
640.400 

0.000 
900.000 
637.700 

0.000 
1900.000 

639.100 
0.000 
0.000 

638.200 
638.100 
628.000 
628,900 
631.600 

0.000 
622.800 

0.000 
0.000 

.. 9 .•. 0_0 0 .. 
600 • o.oo 
629,400 

0.000 
1300.000 

0.000 
.oso 

0.000 

0.000. 
350,000 
400,000 
CJ00,0!l0. 

0.000 
,050 

0.000 

0.000 
400.000 
900.000 

1188.000 
1400.000 
1900.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

400,000 
900.000 

1200.000 
1225,000 
1265,000 
1100.000 
2200.000 
2100.000 

0.000 
0.000 

627.200 

0.000 
0.000 
0.000 
0.000 

600.000 
638.100 
635.400 

1600,000 
637,500 

0.000 
2600,000 

0.000 
400.000 
'100,000 

1200.000 
122s.ooo 
1265,000 
1 "71\I'\ 1\1\l\ 

• 
• 

• 
• 

• 
• 
:• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 



GR 6:l7,700 1800,000 63/,.500 )YOO.COO t>3t:J,.30u 2000.ouo t,39.E>OO 20313,000 639,100 2200.000 • 
• GF, b::lH,900 ?300,00U bJ-1,.000 2400.000 63H,YOO 2500.ouo 63g.zoo 26010,000 639.400 2700,000 

GH 6:19,800 ?800.000 0.000 0,000 D,000 0.000 0,000 0,000 0,000 0,000 
.. Nh 5,000 .060 4Hl.,OOO ,O"iO <+-85,.000 ,040 496,000 ,050 5!00,000 .060 

--,. NH b'>0,000 0,000 0.,000 0.1)00 0>,000 0,000 0,000 0,000 0,000 0,000 • 

' f-- ·---. ·- .. .. . ··--·-· . . .. - ····· .... 
11 Kl 38084,000 14,000 4Hl.DOO ~U0,000 ~3J.OOO ~33.000 233.000 0.000 -2.aoo 0.000 

•. , Gk 63-.,900 0.000 039.000 100.000 b3::1,40il 200.nou t,34.100 300.000 634,300 400.000 • '!· G" b35,600 475. 000 .6;'1_4:,300 <+'ll. 0 00 n3l, 700 482,000 630.500 4BS, 000 630,6QQ 4-90, 000 
• GF, b:11,100 496.ooo 635,JOO ~oo,oou 63<+-,9uo 600.000 635,400 650.000 0.000 0.000 

• ' NC 0,000 0.000 0.,000 ,300 ,500 0,000 0 0 000 0,000 0,000 0,000 • 

: Kl 39285.000 0.000 0.000 n.ooo 901.000 l4Ul.OOO 1201.000 0.000 2,dOO 0.000 
•. '~H 5.000 .060 503.300 ,O"iO 506 0 100 .040 5?1.500 ,050 524,300 ,060 • 

NH 7~6.500 0.000 U.000 0,000 0 0 000 0,000 0 0 000 0 0 000 .0.000 0 0 000 

•i· Xl 39335.000 90.000 :i03,300 5?.4 0 300 61. 0 000 S0,000 50,000 0,000 -,900 0,000 • 
• Gk o40.400 0.000 640,200 11.,00 640.100 34,700 639,900 !;2.000 t,39.700 69.400 

G" 63~-~oo d6.70U 63~.400 104.100 b34.000 121,400 638.600 138.800 638,200 156,100 
• Gl-l b.'17,700 173,',QO b.17,300 19•1,9()0 b3ir.ooo 208,200 636.dOO 2,~':,.t,00 636,700 ,i42,900 • 

Gw b36,500 260.300 t,36,400 277,bOO 63b,300 24~.ooo 636.100 312.300 63b.l00 329,700 
I'' GH 636,100 347,100 b36.100 3'>4 0 400 636 0 200 3Hl,800 636 0 200 399 0 100 636,200 ~>16,500 

... GR 636,400 433,ROO b3b,600 4"il,200 63b,700 4fi8.500 f.d6.700 485,900 635.700 ~,03,300 • 
, GH 634.400 504.000 613.500 504,700 633.100 505,400 632,700 506,100 632,400 506,800 

GH b32,200 507.~00 632,000 50~ 0 200 632,00U 50H,400 631,900 50~.600 631,900 510,300 
• • G" 631,'lOO 511,000 6H.70J '>11,700 631,700 ":>12.400 b'.'11,600 513.100 631,700 ~,13,800 • 

G~ bJl,ROO 514,500 611,400 51,,200 632,000 515. • UO 632.100 516,600 632.300 517,300 
f' GH 632,400 518.000 632,500 ';,lR,700 63~.600 519,400 632,800 520.100 633 0 200 520,800 I 

• ,, Gr' b33,l:l00 ':>21.'>00 634.500 S2?.200 63'.j,100 522. • 00 635.800 5;23.600 636.400 524.300 ,. 
GR b36,300 532,300 636,100 540.400 636,100 5<+H.~OO 636.000 556,600 636,000 564.600 

~ GN b3b.OOO 572.700 635. • 00 ~Rn.~oo 63~.90U SRR,900 635.900 596,900 635.800 ~05,000 
., G" b'l5,tl00 613.100 6i5.700 6?1.i'OO b3'.,,>rnu h2Y,20U 636.100 637.300 63b,400 645,400 • 

G" 636.600 653.~00 616,7UO 6'>1.~0U n36.7UO 6A9.6UU 636,~00 677.700 636,800 685,800 
• Gk b36.900 693.AOO 6~7.000 701, • 00 637.100 710.000 fi37.000 718.100 637.000 726,100 e1", G" o:n.ooo 734.<'00 636.900 74<'.300 636,900 150,400 636.900 7'58.400 636,800 766.soo e ., 

Kl 393115.000 0.000 0.000 0,000 61,0CO 50.000 ~;o.ooo 0.000 .200 0.000 •· . Kl 3_9<+1:1':,.ooo 0.000 0.000 0.000 l??,ooo 100,nuu 100.000 0.000 ,400 0.000 

• k Kl :19':>H5,000 0,000 0,000 0.000 122,000 100.000 100,000 0,000 ,300 0.000 • 

I

, ~H 5.ooo .060 s2~.600 .o~o 530.200 .oJ~ 54?,soo ,o5o 548,600 .060 
" •~H l:ll• 3.400 0.000 0.000 0 0 000 U0 000 O.OUO 0 0 000 0,000 0,000 0 0 000 • • Kl 398~5.000 90.000 52~.600 'i4R.600 366,000 100 0 000 300,000 0.000 0 0 000 0,000 

I GH b4l.OOO 0.000 640,800 lR.100 640,bOO 36.200 640,400 54.300 640,200 72.500 
t • ·' GR 6·40,000 90,t>OU 639.900 lOR,700 639.600 l-:'6,800 639,400 145,000 639,200 163,100 • 

GR b38.900 181.200 b38.700 199.JOO 638 0 500 217,SUO 638.500 235,600 638,400 253.7~0 
GN b38.<+00 271,~0~ 638.300 ?90,000 63H,200 30rl,lUU 63R.200 326.200 638,200 344.400 

I • · Gf< bJt:!.200 362.500 63F.l,200 3>-10.hOO 63t:!,?OO 398. 700 b]R,200 416,900 638,300 435.000 , • 
GK b38,<+00 453.100 631:l,'iOD 471,300 638,400 4~~.400 h3H.OOO 507.500 637,200 525,600 , 
Gk bJ6 0 200 526 0 400 635,400 5?7,200 b3'+.400 5?7.900 634,400 528.700 634,000 529,500 

ltl''' GH b33.800 53.0.200 633,600 'i31.000 633,:,00 531.ROU 633,300 5.32,SOO 633.200 533.300 ·:· 
• GH t>33.l00 534,100 632,900 534.ROO 632,BOU 535,fiUO 632.700 536.400 632.700 537,100 

1 

bN 632,~00 537,900 632.900 53~.700 633,100 "i]~.400 633,?0Q 540.200 633,300 541,000 
tt'- GN 6;!3,<+00 541,700 633.'.:>00 <,4,;>,'.:>00 633,600 5<+3.300 633.•rno 5,44.000 634.100 544.800 ,. 

G" b34,700 545.nOO 615,4UO 546,300 636,lOU i47.lu0 636, • ou 547,900 637,600 548,600 
, Gri 637,300 559,HOO 631,000 571,000 637.000 i82,100 636.900 593,300 636,900 604,400 

t• 1"1 Gk b36.800 61'-;,600 636,i!OO 6?6.800 63b. 700 637,900 636. 700 64~.100 636.600 660,200 • 
~ Gk 636.500 671,400 636,400 6R?.500 636 0 700 693,700 637,200 704,900 637,800 716,000 
I -· •• 

• Gk 638.400 727 0 200 n3d,5UO 71'1,JOO 63~ 0 60U 7•Y.~00 t,38.700 760,700 638,800 771,800 
t• Gf'I 638,900 783.ooo ,;3,;,ouo 7.;4, 100 ;,31.;,,;,ou • u5,Juo 639.ooo ~116,400 638,900 827,600 e 

\J GR .... --··f>}_t>,.13.0_0 f:138.'lOO n.i•i, 700 'l4Q_,YOl1 n31r<,6UU '<61. lOll 638,500 a12.200 638,400 883,400 .. 
NH 5,000 ,Ono 54•3,000 ,U:,0 5Sc.,OOO .OJ':> 56q.ooo ,050 '573,000 ,060 

•• 1~H 1000 • 0 0 0 0, 0 0 0 10, 0 0 U O • 0 0 0 0 o O O O O, 0 U O ' 0 • 0 0 0 0, 0 0 0 0 o O O O O, 0 Q Q ., 



I 

• ~ l 
fih' 
GH 
GR 

• Gf-1 

' QT 

40185.000 
64 I. 6 O 0 
640.400 
b3!l.tl00 
641.300 

r·--- -- -~--
,. ~h ~.ooo 

. _4,000 

• ajh 1000.ouo 

"I 
,, . ,, 
I' . 
I'' 

•1· ,,!_ 

• 
• I .. , .. , . . , 

!,,! .,, 
,.I 

[. __ . ;' ,. ., 
o! 

[' •· i" 
/' 

e': 
1~,i 

I. ,· •:, 
I •· ,! t. -

,I 

•:"i 
1,i-
' . ,, 
" • 0 

,a· 

;: .... 
•"'· l -

Xl 
GR 
GI-< 
GR 
Gt< 
EJ 

.. ---

41175.000 
641.000 
639.000 
63<>.100 
638~700 

0.000 

. 

11.000 s,;;;,uuo ',71,00fl 
0,000 b4o ... oo 100.000 

500.000 63d.7UO 548.000 
S73.000 63d,OOO 600.000 
900.000 639.900 1000.000 

. _820. ()_0 0 _1200. 0_00 1330,QOO 
,045 50U,00ll .oc;o 

0.000 u.uoo o.oou 

19.000 soo.ooo 5'.\l',.000 
0.000 t,40.600 100.000 

4~0.000 642 ... 00 'JOO.ODO 
518.000 634.900 ',?6.000 
700.000 oJ<,1.400 fl DO. iJtJO 

0.000 0.000 0.000 

36t>,OOO 300,0UU 300,000 0.000 0.000 0.000 
640,100 ?.00,0'ilO 640,300 300.000 640.200 400.000 • b3S,700 55c.00U 633.700 560.000 635,000 569.000 
637,500 700,000 637,100 750.000 640,100 800.000 

o.oou 0.000 0.000 0.000 0.000 0.000 • 1890 .• ()00 O,QOO 0,0Q!) 0.01)0 0.000 O_,QOO 
Sl'l.OOU ,(l.j:, 526,000 .oso 536.000 .oso 

u.oou 0,(Hl0 o.oou 0.000 0.000 0.000 --
1"190 0 000 1390,000 990,000 0.000 0.000 0.000 
640.900 ?.00.0UO 640.600 300.000 641.300 400.000 • 63>i.::i00 'SOH.000 638 0 100 s10.ooo 634.700 512 .• 000 
637.700 ':>il:l.OllO 639.900 536.000 640.400 600,000 
641.900 900.0UO 64?.20U 1000.000 0.000 0.000 • 0.000 o.ouu 0.000 0.000 0 .o.oo . 0.000 I 

• 
• 
• 
• 
:J 
:I 
• I 
• 
• 
• 
• 
• 
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• 
• 



• 
~•ooo********O**O**~~************~•OOffO~~****** 

• HEC2 VERS!flh! UPDATED .JA'! 1Y76 
;: _, ,E~~OR _CQ_R~_l;CTI/')•'/S u1.0_2,03.o<t,O_:o,i06•Q7•'lf:1~0y 

MODIFICATIONS i2,53,54,~~,5h,57,51 •. , **#06i~*********~•4•**** • t0*U{>U*****D*O**~****~•~ ., 
•· Tl 

T2 
T3 

CITY OF STERLING HEIGHTS 
)00 Yf~R FLOClD 

5670-10 P><tlJE.CT MANAGE>'I 'ILLl I\M HOSSOr: 

'4 

!·., 
. l"Ll)M R'l/JOK 

•I• I, Jl ICHECr< I NlJ 

• t) • 4. 

.Jc NPHOF 

• ' 3.000 

!PLOT 

0,000 

• 
,-1 

··,-: 

• 
• 
• i" I ., 
•· i·q 

I 

• '1 -
" •-

•· .,., 
•··1 

(' ., 
• 

' ~ 

NINV 

0. 

PRFVS 

-1.00.0 

IDIR STRT 

0, IJ,000000 

~sc:cv 

0,000 

XSF1,h 

0.000 

;~ETRIC 

0,00 

HV!NS 

o.o 

Q 

u. 

WSEL 

60c,b00 

FN ILLDC IH~ CHNJM 

0.000 o.oou 0.000 0.000 

FO 

0.000 

!TRACE 

0.000 

-· ~- . . " 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• . ) . 

• 
•• ' 

• 
• 



,. 

·•!' 
1 '' e:• 

• 

• 
, 

e',j 

• 
-'l 

,. . " 
,. 

• 
•• . ,., 

I· 
I 

•1·: 
'·1 

e',1 
I • 

• c ~. 
1, 

• ,, 

CCHV:: 

SECNO 
Q 

TJMt: 
SLOPE: 

20.00 
2560. 

______ o.oo 
,0000 H 

DEPTH 
QL "8 
VI_09 
l(Ln4L 

17,?0 
1251, 

.33 
0. 

.JOO 

20.00 £<TENOfD 

C.1SEL 
CJCH 
VC..; 
XLCrl 

602.60 
46':>. 
l • l 4 

u. 

CRI'!IS 
QROfl 
Vi'<OFl 
XLOtl-1 

o.oo 
84 3. 

.47 
u. 

87':>,00 EXTENDED 

VALLEY ~ECTIO~ 4 

8 7S • 00 
2560. 

• 38 
.000044 

l6."i3 
1133. 

.37 

1490 NH CARD USED 
3280 CROSS SECTION 

602.63 
521. 
1,33 
1'':l'::i, 

3ll80.00, 
24SO. 

VALLEY SECTIO~ ~ 

no2.7? 

' . ~ le 1. C 

.0000':>4 
,. ' 

• "t L 

1490 ~H CA'lD USED 

?c'O'::i • 

VALLEY SECTTON C 

4680.00 
2430. 

1. 57 
• 000021 

12.98 
g4A. 

.80 
l',OO. 

CCHV= .500 CEHV= 
149_0 M" CARO _USEO 

602.78 
4 7'=>. 
l. o 1 

lhOCJ • 

1.000 

VALLEY SECTIO~ D 

o.oo 
906. 

,54 
!i5'::i. 

O,JO 
d8G, 

2100. 

• 0 

o.oo 
1007. 

1 • 0 u 
1400. 

u.., _____ 6-200·. 00 ----13. 95 h02,8':l 
565. 

o.oo 
1224. • 2430. 641. 

\'!SELK 
aLO'l 
~NL 
JT'lTAL 

60?.60 
3772. 

,070 
0 

l"G 
ACH 
XNCI-I 
JDC 

602,61 
409. 
.045 

(J 

.?3 FEET 

602,64 
392. 
.o .. s 

0 

2.02 FEET 

o.oo 
20?0. 

602,74 
51 '::i. 

" ..f. '.l 
o V""t-~ 

0 

n70.0 TYDI': 

o.oo 
11 fl4. 

,OJ() 
l 

o.oo 
1075. 

6U2.7Y 
470. 
.040 

0 

602.:l7 
321. 

HV 
AROB 
XNR 
ICONT 

• 0 l 
!HOB. 

.080 
1 

.01 
1665. 

• 0 'l 0 
l 

.01 
1747. 

l 

.01 
1006. 

• o·rn 
l 

• o 1 
2274. 

rll 
VOL 
WT"l 
CORi.,< 

o.oo 
o. 

0.000 
o.uo 

.03 
109. 
0 0':>0 
o.oo 

• l 0 
319, 

G,00 

.06 
440. 
• ,J~3 
o.oo 

.07 
S~6. 

DLOSS 8ANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOP~IO ENDST 

o.oo 
o. 

'585.40 
1316.35 

.oo 
2f.. 

586.10 
130-l.l':i 

.oo 
77. 

106':>.61 

669.999 

.oo 
104. 

5fl'l.8U 
41-14.53 

.oo 
134. 

590.80 
587.70 

o.oo 
1316.35 

:,91.50 
5fl8.40 

o.oo 
1308.l'> 

595.10 
593,20 

0 • 0 0 • .,, 

:,92.60 
594.60 

165.<i-7., 
670.00 I 

~93.20 
5':14 • 0 0 

• 

• 
• 
• 
• 
• I 
• 
• 
• 
• 
• 

J • 
• 
• 
• 
• 
• 
• 
• 
• 
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,, . 
Le 

el· 
" 

.:: 
,.I .,, 

•·· 
:cJ 

•i;'.I 
,'• •· 

• ,."O, . ,, 
. 

.1:,1 
I

',,, . 
,, 

• i r· 

I 

e; 
'-)' 

•· 
,1 ., 

, .. 
' 

• 
•1· 

1 • 

• -

,OOOOY7 ir,no. 

1490 NH CAHO USED 
SEC NO DF.PTH 

__ Q __ .. ,.,. IJl,.()c! 
T I "Ir. 1/L ·111 
SLOl-'E XL'HL 

l~cU, 

CwSEL 
f)CH 
VC11 
XLCH 

l6fJO. 

CKI~S 
_QHOH 
VH014 
XLUHH 

I•1SF L'{ 

_AL'1A 
XNL 

0 

IT "U-L 

El'l 
AC!" ... 
X'✓ CH 

t 1)C 

0 

HV 
ARQ~. 
KN.., 
!CONT 

tiRIOAE SECT[ON E SCHOE~HERR R• no DO~NSTMEA~ F•CE 

62'i4,00 
24:30. 
2, 12 

,OOOOnO 

11,P.6 
', 7 3, 

• f, 0 
54. 

5>-'ECCAL HHIQAF. 

Sti XK X'(OM 
o_.o_u 1 • 5,3 

602.t:!6 
. 922. 

1, 51 
!:>4. 

COFQ 
3,03 

l-'HESSIJ1sE ANf) l••F T ~ F L(ll·, 

EGPRS 

603,6'+ 

EGL'•C 

60?.87 

H3 

u.oo 

o.oo 
,us. 

,42 
:i 4. 

~DLl:N 
o.oo 

1,·JEIM 

17lR. 

o.oo 
"Iii 3, 
• I) 3'3 

(I 

f,02,87 
h0-,1, 

• 035 
() 

81·•C 
50,00 

Q"'R 

112, 

., 0~ 
c2~3. 

,090 
l 

• ~,P 
o.oo 

HAREA 

423. 

a.on 1164,06 1191,04 . 

HL 
\IOL, 
,-n,~ 
CORM! 

.oo 
SbO, 
• 0 :,2 
0,00 

9Al~Ell, 
4?3,40 

ELLC 

~'19, ?0 

OLOSS dANK ELEV 
TWA LEFT/RIGHI 
EL~'I"I SSTII 
TOP~IO ENDST 

.oo 
116, 

569,00 
1170.06 

ss 
0,00 

£LTRD 

b00,'110 

:,95,':I0 
5<.J4 •. l O 
51.88 

12?1,94 

ELCHU 
5<:lY• 00 

CLASS 

J0.00 

8qJuGE SECTION E '-;CHQE/\IHF.>-<R ROAO UPSTREA'-1 FIICE 25'-l 

o.oo 
1 3 7. 

'389.00 
1177,52 

6c79,00 13,Ql 
2430. ':>"ln. 

2,l.2 _,"i9 
,0000~7 25, 

1490 NH CAHO U~EO 
6420.00 14,03 

2430. "i2n, 
2.18 .47 

,000022 141, 

1490 NH Ca~O 0SFD 

1-02.-.1 
.,, lo. 
l • <+'ol 
25, 

h0i',Y3 
331, 
1.02 
141. 

0,00 
Y34, 

• ,._ l 
2:i. 

o.oo 
1574. 

• 6,1 
14 l • 

/J, 0 0 
YY7, 
,1)3'3 

1 

~.oo 
1 l l 8 • 

,030 
0 

602,•d 
lo 12. 
, 035 

0 

no2.-.3 
323. 
,035 

0 

t:lK[DG~ SECTION F OO~NSTijEAM FACE 

6421,00 7.A3 
~430. 44g, 

2,18 ,"i2 
,000046 1. 

l490 NH CARO USED 

SPECIAL tlKIDGE 

SH XK 
0, 0 0 

XKOR 
1,49 

602,9:l 
166. 

, ti4 

l • 

COFQ 
3, 0 3 

0,00 
1814, 

• 1i9 
1 • 

RDLf"I 
o.oo 

o.oo 
'168, 
• 0 3 I) 

u 

6(!2,',14 
l 9'ol, 
,OJS 

0 

tl ... C 

2'>. 00 

,02 
t2~1. 

,U80 
7 

• o l 
2H4, 

,030 
l 

, 0 1 
c<J31, 

,030 
1 

':l~,P 
o.oo 

.us 
Sb2, 
• U:,~ 
o.uo 

.uo 
S75, 
• 0 :,,? 

o,oo 

.oo 
'H:,, 
,U:,?. 
o.oo 

811REA 
f :! , 7 0 

.oo 
140, 

5>iR,90 
ll74,'i9 

• oo 
140 • 

5,i<;.10 
117.3,19 

ss 
o. 0 0 

:,95.90 
!:>Y4 • 10 
4tl.42 

1225.94 

:,91.20 
594.00 
23.64 

llYB.23 

::i99 • l 0 
599. l 0 
11.04 

1184,23 

ELCHU 
595,10 

ELCHO 
589.00 

ELCHO 
595.10 

;' 
I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• . , 
• 
• 
• 
• 



• 
··• ' r·· .,, 

' 
·' .,: 
I 

I • .! 
• I'-

, .. 1 

.i' . l -

• 
1: 

•:·, .'" I 

I •: 'I 
' ., 

l·,J 

, . 

• 
,-

•· 
•• 
•· 

I ., 
: :I 

• "1 
' 1, 

~J. . ' ' 

• -
.q 

I 

PRESS FLOW BEr.AUSE EGL~C ~F 
PRESSUHE ANO ~~JR FLO~ 

602.~'+ EKCEEJS l.'5 DEPTH 

EGPRS EGL"vC 

6()2.94 

H.:I 

0,00 

11 "IE IP 

2312. 

Q,>~ t:JAREA ELLC 

62A. 1J:, 

ARI~GE SECTION F 

6447,00 
2430, 
2.19 

.000044 

7.R7 ~02,97 
4'59, 16'+, 

• SI ,,;2 
26. 26 • 

1490 ~1H CAHIJ 
6448.00 

2430, 
2.19 

.000021 

U9:D 
14,08 

'512. 
,46 

1 • 

1490 Nh CAt-10 llSEI) 
SECl'<O DEPTH 
Q QLO'l 
TI ME VLO'l 
SLOPE XLO'lL 

60?..9H 
32 7. 
1.01 

1 • 

C:·St::L 
fJC t-< 
VCH 
XLCH 

UPSTHEA"'i FACE 

o.oo o.oo 
1807, A9H, 

.BA , •130 
26. 1 

0,00 
1~71. 

,67 
1 • 

CHiwS 
ORlltl 
VHO"i 
XLOl:l"l 

0,00 
114A, 

,n3G 
0 

1vSlcLi< 
ALO'l 
XNL 
!T~IAL 

11 '-,. 

fill.-'.\18 
2 0 1. 
,03, 

0 

611?..9A 
124, 
.035 

0 

FG 
ACH 
XNCH 
IDC 

VALLEY SECTIO~ G 

7_3 25. 0 0 
24311. 

2,43 
,000055 

10.41 
1-;12. 

,97 
iH7. 

CCHV= ,100 r.EHV= 
1490 Nh CA~D 1JSEl1 

603.01 
53 7, 
l • .:14 
877, 

.300 

3470 ENCPOACHM~~T STATIONS= 

VALLEY SECTION" 

,;475.00 
2430. 

2.67 
,U00117 

1490 ~IH CAHIJ 
8858,00 

2430. 
2,73 

,000220 

11 , R9 
',()l • 

• "'7 
llSO, 

US<:n 
10,R2 

SSA, 
1.20 
3A1, 

14~0 NH CAPO USEJ 

,-., 0 'i • OY 

bO 7, 
1.70 

11:iO. 

f.03.l? 
92H, 
2,71 
3d3, 

3470 .ENCR-OA-C-HMENT ST AT I0t'45= 

o.oo 
3H 1, 

• B~ 
f:l. 7 1 • 

21'0,0 

U,00 
1.322, 
1. 14 

115 0, 

o.oo 
944, 
1.62 
383, 

• 0 

0,00 
1 '1h!:>. 

., •) 10 
0 

no,.02 
41Jl • 
• 0 .:l'i 

0 

HI00,0 TYPE= 

o.oo 
74?.. 
• 0",5 

2 

n.oo 
4,:,5 0 

• 04 0 
0 

l',1)3.11 
358 • 
• 041 

0 

'-0l,14 
342, 
.035 

0 

soo.a TYPE= 

.. 
74, ~99.10 

,01 
20b0 • 

• 030 
7 

• 0 1 
~343. 

,030 
1 

H\I 

AROb 
XNH 
!CONT 

.02 
4">5, 
,030 

1 

.05 
5 f7 • 
• O::,;> 
o.uo 

.oo 
SI(. 
• 0!:>2 
o.oo 

rlL 
VOL 
wTN 
CO~AR 

• u ·i 
bJ9 0 

• 0 ':> 1 
0,IJ0 

1 TA.:lr;<::T= 

.Oj 
987. 
• 0 3/J 

1 

• 0 t, 
584. 
,030 

1 

.QCJ 

"""· ,0::,1 
o.oo 

,06 
11 .. 0 

.0~1 
o.oo 

1 TA°'3ET= 

ELTRn 

':>9 7. 60 

260 

0,00 
141, 

59:,,10 
1181,15 

.oo 
141, 

588,90 
l lt:!2, 14 

CLAS5 

30.00 

59 • .10 
5 • 9.10 

1 • 7 t, 
1188.91 

:,93.20 
",94 • 0 0 
20.77 

1202,92 

OLOSS 
J\,JA 

ELt-<IN 
TOP 1•1 ID 

t:lANK ELEV 
LEFT/'<IGHT 

SSTA 
ENDST 

26 1 

• o 1 
159, 

'592,60 
577 .t:l6 

-2no.ooo 

2n2 

, 0 0 
174, 

591.::'0 
555.56 

, o 1 
178. 

592,30 
455,86 

499.999 

599.40 
59A,tl0 
11,90 

~t:!9.77 

59'cl,30 
599,40 

2no,oo 
815.56 

':>91'1,90 
5.;7,50 

199,0fl 
654,94 

• 
• 
• 
• 
• 
• 

. ··• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• I 

• 
• 
1• 
•• 



• 
• • r· 

' • I 

• 
c' 

•· i,2 . 
1· •·· i'' 
I . . , 

• 
'. I. 

I.,, 

e"i 

" .... : 

I 
,, 

•.• 1 

•• . ,., 
,,1 

'' • 
l.·L, 

•j: .. 
• .I .-~1 

·;I 
I 

• ' '--

9240.00 9.98 603, Iii O,JO 
2430. 'i O 5. 13t:Hl, ~37, 

2.76 2. 112 4 • 2 M I. 'HI 
, 000891 3A2. 382. 382. 

····-- -- -

l<+Yll •~H C/\HO Uc; FD 

3470 ENCROACHMl:'IJT STATI01"S= 220.0 

V~LLEY 'iECTIOl\l s!_() 
"O"I"• ..-i,;,r 

-,,16· 
10875,00 

2430. 
2,92 

,000666 

10. 16 b04.4n o ·o.oo 
5c;n 0 1291, 5H9, 

,94 4,36 1,66 
16'1'i. 1635. 1635. 

CC~v= .~oo ~E~V= 1.uoo 
.\490 NH CARO LJ<;l:I) 

3470 ENCHOACHMF'IT STATIONS= 

122~0.oo 
2430. 

2.91:l 
._001774 

1490 NH CARD U'iFD 

Yt>l .O 

3470 ENCHOACH~IE'IT STATI,9_1'•5=.,1 ' ':123,0 

n,oo 1\03,37 
250. 32':i. 
• n 4 o .044 

u 0 

930,0 TYPE= 

o.oo 
'i I'll',. 
,0'18 

2i. 
1075,0 TYPE= 

o.oo 
208, 
• n 1 .,_ 

~ 
1016,0 TYPE= 

d--.2..• 
>lil!DGF SECTION 11,,.'.~~GE PA..;K WJAI) 

,?. )'.· ~"• i 
'I~ A✓ cLti 

l230S.OO 
2430. 

2,99 
.000317 

11.44 606.'64 , u.oo 
o. ?430, o. 

0 01 2.HR 0,00 
150. 2il, 2il. 

SPECIAL BRIDGE 

SB XK X><:OR CUF() RDLr:N 
o.oo I• 'ih J.03 o.oo 

SECIIJO DEPTH C'·•SEL CK!WS 
Q QLn9 OCH QHO~ 
TIME VLO'i VCH VHOtl 
~L_OPE X.L09L XLCt-< XLOB>< 

"'kESSIJf<t AND l:1': Fl FUW 

EGP~ EGL ;c Clt,,.:'.:51." H3 UwEIR 
~ · ,11· l · ··' , ., ~ a,·- :!?~,,,..,.re-•"" 
b0b,B7 oOn.77 o.uo u O 

o.oo 

'i"IC 
9 l. 00 

,;Sf:LK EG 
AL0'1 l\CH 
XNL XNC~ 
!TRIAL IfJC 

()p" 

.>430. 

cll,P 

u.ou 

HV 

• 19 • 1 ':i 
271. 724. 
.040 .0~1 

I o.oo 

I T~.PGET= 

11'61 1 o.:+4. 

156. 7':12, 
• 067 ,051 

l~,.,, 0,00 
~ 

I TARGET= 

.uz 
7Y3, 
.0~1 
o.oo 

flA;:iEA 
HlJ,00 

HL 
AROtJ VOL 
XNR "TN 
!CONT CORAR 

BAREA l:LLC 

7il3. bOo,00 

' .o4 
182, 

593.20 
304,33 

710.000 

264 

.oo 
[ ',3. 

594,10 
322,23 

114,000 

26~ 

,44 
200. 

595,00 
114.00 

• 3,000 

.24 
201. 

5Y5,20 
93,00 

ss 
o.oo 

OLOSS 
TWA 
ELMII\J 
TOPWIO 

E.LTRD 

b0'> 0 90 

591:l. 50 
595.80 

169,86 
474.IY 

~,l7.40 
5-15,20 

604.22 
',126.45 

'.:>-.'>.!:>0 
S':16. 0 0 

Ybl.OO 
107'.::i.OO 

b04.b0 
100000.00 

':123.oo 
1016.00 

ELCHU 
5':IS,20 

t:IAI\J"( ELFV 
LEFT/RIGHT 

SSTA 
ENDST 

CLASS 

J0,00 

• 
• ··, 

•• 
I • 
. ,. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ELCl:iD 

595.20 • 
• 
• 
• 
• 
• 



• .;RtDG" SECT!'),, L.j',000Gt. PA>-lK ROAD UPSH<Elli>l ,ACE 266 • ~Cl$.~,,. l,ct,.i;;1 I$ • .;;...~ 

--
12356.00 l l • 5 5 6 o 6 .7 ':i I'? '' 0 • 0 0 0 • 0 0 fi O 6 • 1H c// ;/ • l 3 • 11 o.oo 604.60 • 2430. o. 2430 0 0 • 0 • ,;-, 3. I). 79 4. 20 l, 100000.00 

' 2,99 • n l 2. !:IS o.oo .050 • 0 3:, .067 • 0 ':i_l sgs.20 923,00 
r;-~· . -- -

' ,ll003tl5 ~A" 41:<. '+"1. 2 0 4 O,JO '13,00 lolfi, 00 

• : I 

,. 
', 

COW= .300 CEHV= .':JOO 

•· 1490 NH CARO USED • 
3470 fNCPOAC~~fNT STATIONS= 390,0 1100.0 TYPt'= l TARGET= -3'10,000 

• '.i, 12!556,00 11,'i<, t,06.89 o.ou o.oo f:,()(:,.9':I • 0 ":I • U 9 , a l bOl.60 
,'f- I • 

2430. 1110. 979. lcO. 1117, 2 9 4 •- 221. AUU 0 202. 604,30 n e..i,1 _ ,,S .,.-14"'';;.:-:•/·r,/• -- tt.... \ .. 

' 
3.02 l , lg 3,34 .54 • 079 .052 • l O 0 .U':>l 595,30 390.00 

e; • 000708 ;:>~O. 200. 200 • ;:> 0 l o.oo 503,A3 l:l93. 83 •• I 

• • 
3470 ENCI--IOACHMf:'IT STATI0•1•S=4- 3-10.0 1100.0 TYPE= l TA>-<GET= -390.000 

• b -:;\, .. • VALLEY SFCJ,;.~•(ll,~ 'I/"( 267 
~ (]; .• ~"? i' ~ 0 . • __ -~-7 t 

,",~' ~-..V t') :.<;~ 

13470,00 11 • 7 8 nU7 0 4M u.oo 1]. 0 0 61J 7. ':>S ,07 • ':, 7 .oo t,02.00 
: . • 24JJ. ll'il. •-h+.4., l ::l:'>. 1173. 29.,,. 2':i2. '132. ?12. 604,70 

1.15 l • l c; 3,16 ,:,1 0 I) 7o..; • 0':,2 • lo 0 • o ~ l 595.70 3YO.OO 
,000622 900. 914. 1000. 2 0 l o.oo 513.5H Y03.">l:l 

• , . 
l49u NH CARO USED • • 3470 ENC~OACHME>.JT ~TATIONS= 100.0 ~is.a TY.:>E= l T,,"1G£T= -100.000 

• 'I 
8"-''/~,H.l ~.- • • VALLEY S,~~TJ/;,'.~ 1~ 

,. I I 2f,H /' ~t·'• > .,. \ 
C> ic.• •• ~--1 ,_-, ~~- -, .- ~,{, ~ -- ' 

l4Y20,00 g. >-10 '>0>!.20' o.oo ll O 00 6UH,.ll • 11 .,s .02 bO::l.30 • • 2430. 49, i' l t,", • 16t>. 74. 767, 168. 1'11d 0 22">. 602,YO 
3,30 1,13 c' 0 He 0 99 • 0'>0 ,04? 0 UbO .u~l 5911.40 16R,17 

,0004H 1450. 1450. 14':JO • i'. 0 l o.oo 229.56 397,73 

•· • 
CCHV= ,100 CE'"V= ,JUO 

• 1490 "H CAwlJ LJ<;Ef) • 
3470 ENCtWACfi"'1E'IT STATIO,,S= ~ 2">0,0 7?0.0 TYPE= l TIIRGET= 470,000 

•· .f:I .,_ -~ ~, :'• 
\/ALLEY ~EJ; ~I {'1-i'l.ll 0 fl ... " (~,1 2n9 

'-~"~ . . ~·-·,•,'.:' /~. v',~ '<,.:-, I 
' ~ ,,.."- I '-l 

• 11000,00 --1 .89 604,':,9 " .. o.uo o.oo 610.0'I ... ,49 l • t>5 • l l 603.20 • 225_0. '>94. 1473. ~ ::i Ill 2-<4 • 219. 43, 915. 234. n04,f<O 

" 3.41 2.44 f..73 l. 94 .062 .o4c • 0 Ii U .us1 5'-19 • 7 0 :,29.89 

•1::, • 0020A2 2080 0 201:10. 2080 • 2 0 l o.oo l',s,g9 695.88 • 
,"I •• CCHV= .500 CEI--IV= l • O O ll • 1490 NH CARD u5En 

•-" VALLEY SECTION f-' 270 :., 
i 

19U?5,00 10.78 Al 3. 7t!> u.oo n,oo '>14. l l • 33 ,. ,,,-; ,OR bl3,00 
] . • 2070. l'i, lti74, l ti l • 11, ::l9 l). MO, • J9. 24?.. nl2,10 

'- .. ___ J ... ?.3 - . _ .! ._14_ 4. ci 0 ?. • ?._b • n·11i .Q4-.J ,030 .u~l _603,00 c::>4, 31 
.oolH44 2000. 202':i. !YOO. c 0 l o.oo 17t>,03 430,JS - ' • 



• 1490 "JH CARD US'::D 

:l 1:1RIOGE SECTION (l VAN i)YKE RnAo DOv.'NSTRE:AM FACE 

• 19046.00 10.10 6l4;;0b o .. 00 o.no 614 .. 22 ,.16 .u2 ., 09 613.,20 

' .. ? o 1 o_,_ R. l_4YO • ____ 71. 16. h 13 .• ,,. - 7 ~. 93SI • ... 2.4.2_. 612 • ;i o. 

I 
.- . 

3 .':,3 ..,S4 3. 2"> D 9/-1 .()3', ,04/J , 0 3:, , Uc,! S03.90 343,73 • 
I 

• ,U00493 ?1. 21, 21. 2 0 l o.oo 1-.7.09 ~40,M2 

':I 

I, 
., 

1490 ~IH CARD USED • I' 
1. SPECIAL BRIDGE .i. • Stl XK XKOR COF(l .;QLE_N tl ·•1C •HIP r-\dREA ss ELCHU ELCHI) 

I 
-· 

o.oo 2.21:l 3,04 o.oo ~?.00 o.oo 3".i7.~0 o.ou 603,90 603.90 •• •·· SECNO DEPTH c1.,•SEL CRIYIS 11SEL1< F:G HV HL OLOSS BANK ELEV . , .. t,) <lL()"l f.lCH () kOt1 AL ()R A Crl AkOtl IIOL T ·.·/ A LEFT/RIGHT • TI "'11:. VLO-l VCH VkO'1 X/\IL x,,c,~ X SJ'< 'JJ T1\I EL'1IN SSTA 

I 
' .SLOPE ><L 11=lL XLC'1 XL()>1'l ITC/IAL roe ICOI\T CORAR TOP••IO ENOST I 

•· I. 
l I 

PRE_$S_URE ANO ,ff IR. FLO~I I 

• -
I 

• EGPRS .EGL•~c t-<J 1,l"•EIR ()PR t!ARf" F.LLC E.LT~D CLASS 

./:: 015.25 614.30 o.oo 227. 1'143. 351:1. 612,00 614.50 30.00 • " I ' 

I 
i,. 

•· • ,, t!Rll)GF SECTIO~ (; VAN OYKE 'l () l\ r) UPST>IE A"' FAC• 271 . ,,_ 19149,00 11.25 614. H>;_,,.. o.oo o.oo 61S.oo ,lt> • 7 '1 o.oo 612.70 • 2070 0 97. 17J.~o 23do qbo :>06. 173., 9it i. 2420 612020 
3 ,<;4 l • ll l ..:\oLt-] l. 3 P. ,113"> ,040 .035 • U:, l 603.60 310,bl • ,OOO~lil 10,. 1 tl 3 • l O 3. ? 0 4 o.oo 260,36 '::>70,97 • r 

• l49U Nii CARD USEn • 
>-!R!DGF, SFCTIOrs! " OOe,NSTREt.M "~rF.: . ,, • I 19~49 •. o 0 lll,'10 015, Ill o .• 00 IJ" 0 ll 61=>, IH . ()"' "14 ,04 t>l0.30. 

Jr'l"7fl 7 QC: 7 '>., ~✓., t: " ·..1 :, /, ".> -:ic..-:ii 0. I, l.1 ":I/, t: ... , " un 

I 
C:.UfVo ' ~J 0 , -"C...o _,~ J 0 ...I 'I l a, c..,oc..o C:.7..J O 7"T 7 o c....,. ... tll 11.LVeOV :• • 3. ':>9 1.58 3, 03 1. "I~ • 0 3 '::> ,033 ,030 • 0:, 1 604,20 110,92 

,000251:l 400. 400, 400, 2 0 I o.oo 277,33 .:188.25 
" . " • 1 L,._Qfl ~IH CARD U~E:P 

I 
~,. ~.., ... 

•;;! __ SPECIAL BRIDGE 1• 
• I 

SH )(I( ~.::nR COFO ~JLEI\I ..J •IC tlxP F:IARE~ ss !:.LC>-tU ELCHO . , o.oo 1. 64 3.03 o.oo 4.oo o.ou l?,'::>", o,oo 6tl4,90 604.20 • 
I 

-
., PRESSURE AND ,ff IR FLO\,! 

• • 
' 

EGPRS EGl_•JC >-13 q •11::IR ,,,,~ HAI-IE A ELLC ELTRI) CLASS 

I • • ..._ .. - lJOH,49 6 I':), 88 o.ou £'04h, 33. 13. ou».90 t>I0.10 30.0(J 

• • 



• rl~If)l;E SECTION R Uf'STRE•V~ FI\CF 271A • 

19:i7I.oo 10.31 615.21 o.oo o.oo 61~.2!-l .n1 ,10 o.oo &10.10 
•--·• 2070. 1141, 100. ll27. 5-'IO. 40, 356. 9':,~, 245. 610.20 • 

• 3,60 1.g7 2,54 2.3::: .()3'-> .035 ,030 .05] 604,90 108.82 
• .U00371 22, 22, 22, 2 0 10 0,00 2'l0.44 JR<, 0 26 r ·--~ ·--· -- --- -- - . - -- .. . . . . 

• • CC~V= .JUD c~~V= .~oo 
1490 NH Cl\><'.) U<,EI) , 

• · ~ 19641,00 10,46 6IS.26 0.00 0,00 61-5,32 .O':i ,01 ,01 till.IO . J. • 
. , 2070. 'l4-4, 634. ':>91, '>12. 232. 473. 9':>l, 246. 611,10 ,),,,, new ,J'::?~.;,nbn 
'i 3,r,1 1.1a 2,74 1.2s .J6U .aso .060 .os1 604.80 116.1-1':I 

• .oo0:,71 7'IJ. 10. 10. ? o 1 a.on Jt:15.35 ~,02.24 • 

& 'f.1 °"' i_"_) ~..,•) I • . ~~ . 

I/ ~ L L E Y S Eiif; 11'::f0Jic1ra, t ' &, ! f:; ', (/_:.', i 2 7 2 
. ,- .. • ,_,~)Ir:~ ., :.~ .i 20325,00 l l.,16 61':l,5'> 0,00 0 0 00 6l'J,59 ,OJ ,27 .Ol 610,':lO .• 

2070, MIO, :,33, 6':,'l 0 77"I, 2S8, 643 0 Y7':>, 252, 610,':>0 
].7':> 1.,13 2,07 1.02 ,060 0 0!:>l 0 060 ,0:il 604,20 111,ll • 

• ,oooc89 '>•14. 6ts4. 6B4. 2 o 1 o.oo <+22. 11 :,34.42 

• 14 90 NH CAµu u-,,:n • 

VALLEY SECTION T 273A • • 21759 0 00 7 0 75 615.',1':l 0,00 0 0 00 6lb,02 0 06 ,40 .02 613.20 
2070. 10,,0. 870, 160 0 n"iH 0 341, 111 0 10.::l. 26S. 612,90 e 3.--i,, 1,.,8 2.'=>'=> 1.4? .n3u .035 ,030 .O':>l 601-1,20 ,~':>7.21::l e 

.000;:11, 14·~4. 143<+. 1434. 2 o 1 o.uo °3'>7.23 t>24,51 

• • 1490 ~H CA~D USfD 
~EC~O DEPTw C>SEL CHI~S •SELK fG HV HL OLOSS dAN~ ELFV 

• 11 r,)Ltll, ,-'CH lJfHJts ~LI)" ACH A>-<OH VOL T~!A Ll:FT /·lIGHT • 
TIMt: VLO~. VCH VHOtJ X'IJL X/\C-i !\';R -JTr~ EL1>'I'>J SSTA 
SLOPE XLOHL XLCH XLOH>< ITPJAL roe I CONT CORAR TOPWID ENOST • • 

21760.0U 4.Rc; 61,.9':i o.uo n.oo 6lo.U? ,07 .uo .oo bl3.20 
• 2070. 11;~2. 5 .. 4. 204. f,':,f<, 222. 113. 10.::1. 26':>. 612,90 • 

3.9':> 2.01 2,45 1,,1 .030 .035 .030 ,0'=>1 611.10 ~57,27 
,000445 l. 1. l. 0 0 1 O.OO 367,24 ,b24.Sl • • 

1· 14'70 NH CARO USl':I) 
e:, 21161,00 '>,76 .,1,.,,-,,6 o.oo u.oo 61',.0? .Ob .oo .oo ,t,13.20 • 

2070. ~'11, 10:,l. 136. l'i"i>l, <+23. 113, 1021, 26<;, 612,40 
-

1

, 3,95 1.14 2.<+St 1.21 ,030 ,03':i .030 0 0-:,l 606 0 2~ 2':>7.~6 
•·· .000199 l. 1. 1. 0 0 1 o.oo 367.25 624.51 • 

rdl 

• l<t90 •\IH CA>IU USl:D • 

1 
VALLEY SECT IO< LI 273 , -~· ,. ' 21836,00 9,97 615,47 0,00 0.00 &16 0 05 ,OtJ ,02 .Ol bl3 0 ':IO 

2fl70·. 42. >j';J£', 1136, 4,. 3lb, 062. l0iJ, 266, 614, 70 
• :l.96 ,94 2,Hd 1,72 ,030 .040 .om .0:il 606,00 256.7b • 

--' ,_O_O_(l3l+2 _____ .. 7<=,, 7S., 7",. U G 1 o.oo 3'>3.Y9 blO. 7<:, 

- . 
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'" e;,1 
I'''.. 
I·, •·· .1 

•·· 
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•
• 

•·· 
• 1~1 

.1:· 
i" -

• 
I ' 

• 
• 

22ti28.0U 
2070. 

4,05 
.00045'l 

1 •J • 0 6 
67. 

1.08 
792. 

nlb.2'> 
11.:5. 
3.59 
792. 

1470 ENCKOICH~F~T STATIOhS= 
22952.00 10.18 616.38 

2070. 179. 1525. 
4.07 1.49 4.93 

.OOOt!9t, 124. 324. 

1490 ~H CARD USfD 

3470 ENCRQACH~F~T STATJONS= 
23c02.oo 10.36 616.56 

2010. Jn'l. 17Bs. 
4.0B ?.06 5.7H 

.001256 250. 2~0. 

CCHv= .100 r,EHV= • 3U () 
1490 N~ CAPO USF.n 

3470 ENCKOACHMENT STATIO,~S= 

VALLEY ciECTlON V 

23275.0U 
2.9J O • 

4.09 
.002365 

111.19 
>19 • 

1 • A'l 
73. 

CCHV= .suo CEHV= 
1490 NH CARO u~EO 

3265 DIVIDED FLO~ 

611,.:,~ 
1"130 • 
6.33 

73. 

1.000 

3470 ENCRO~CH~E~T ~TAT!ONS= 

0 • 0 1 
87':!. 
1 • 3H 
792. 

61.0 
o.oo 
366. 
1.76 
3C'+. 

dB.a 
o.oo 
11 6. 
1. 65 
250. 

9 ",. 0 

o.oo 
'::, 1 0 

1.37 
73. 

700.0 

•J • 'O 0 
"-2. 

• C)35 

2 

114,[/ 
0.00 
120. 
• 0 35 

1 

?]6,0 
u.oo 

'12. 
• rJ 4 0 

0 

t, 16. 31:l 
313. 
.035 

0 

TYLlf: 
616,67 

310. 
.035 

0 

TYPE= 
6lf.Ol 

JJ',1, 
0 0 ,5 

0 

188 0 0 TYPt:= 

0. 0 0 
470 

• On 0 
2 

nl7 0 lH 
3 I)', 0 

.043 
0 

744,0 TYPE_= 

.12 
637. 
,040 

1 

o?Y 
209, 
,040 

l 

.:n 
1 0'4 1 • ' 

,051 
o.oo 

.20 
1047, 

• U:i l 
u.oo 

l T~RGET= 
,46 .26 
70. 10:,1. 

.045 .O~l 
1 0. 0 0 

1 TA'<GET= 

.!:>H 
37. 

.070 
1 

• 1? 
10~1. 

,051 
o.uo 

l TO'IGET= 

BRIDGE ~ECT!ON • Pt:NN CENTRAL RAILROAD UO~NSTREA~ FACE 

23384.00 
2070. 
4.09 

.004210 

A 0 43 
0. 

.02 
1 'iO. 

St-'ECIAL l:HUDGE 

Sci XK XKOt< 
1. tl5 o.oo 

3265 9IVIDED FLOW 

SEC~•O __ 
Q 

TTME 

DEPTH 
QLOR 
VLOB 

616.93 
20 70. 

7 • tl4 

1 0"' • 

CUFO 
2.B2 

C ·~SEL 
OCH 
VCH 

o.oo 
0. 

o.oo 
50. 

K•)LEN 
o.oo 

CR I 115 
t,R Otl 
VROtl 

1·'SFLK 
ALO • 
XNL 

617.89 
26 ... 
.o:-is 

0 

FG 
ACri 
XNC., 

lj \•/ I-' 

o.oo 

,96 
o. 

.070 
l 

HV 
AROtl 
X 'JR 

• J4 
10:i2. 

.u~o 
o.oo 

rlL 
VOL 
IH~I 

• 0?. 
272. 

606.20 
398.88 

253.llOO 
• 0 'l 

?75. 
606.?.0 
~53.0U 

128.00I) 
.01:1 

2 7f, • 
',QA.~0 
128.00 

92.'lOO 

274 

.04 
?76. 

606.20 
92.00 

44.000 

.37 
?76. 

608.50 
4?.00 

ss 
o.oo 

614.30 
614.90 

148.15 
547.03 

614.50 
615.00 
61.00 

314,UO 

t,14.60 
615.00 
88.00 

.:16.00 

t,14.70 
615.10 
96.00 

l8A 0 00 

614.70 
lJ0000.00 

100.00 
744.00 

l::LCHU 
608.50 

JLOSS BAN~ FLEV 
TWA LEFT/RIGHT 
ELMI\/ SSTA 

ELCHO 
608.50 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ,. 
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•· 

PRESSURE FLOW 

EGPkS 
-· ·---+ " - -·-. 

bl8 0 3<t 

_EGt,,IC 

617.8Y 

H3 

u.oo 

3<+ 7_0 ENCi'lOACHMF"JT STl\TIONS= 
1:::,,:,,,•J.t, 

(l '" R _t!A_RE/\ E:LLC 

0. i-'071). 

700.0 7<+4.0 TYPE= 1 TARGET= 

flRlllGF: !::>ECTI~'¼ PENN CENTRAL Rl\IL><Oio ,\tPSTREA,~ F,~CF 
... bl . old 16\. ,,.~ ,,.,,,. .,, 

o.oo o.oo nl8.:iif"";;)tc, 23410.00 9.()4 617.54 
2070. 0. 2070. 
4.09 .02 7. l '> 

.003191 2A 0 Cbo • 
• 1490 NH CARO USED 

3301 ~V CH•NGED MORE THAN HVINS 
• I 

• 347U F,\jC><OACHMFMT ST~TIO"JS= 
,- 4;-. 23:JB3o00 10.10 

R32. 
1 • 6 3 
l 7 3. 

• 2070. 'i03. 
l • 7 O 
l 7 3 • • 

•· 
• 

4.13 
• U00i'H4 

CCHV= 

24050.00 
2070. 

4.24 
vOOQ2.ij':) 

.300 CEHV= • -, 0 0 

VALLf:Y 

9.97 618.97 
692. 495. 
l. 4':> l.76 
42 7, 4b7, 

•' 1<+90 NH C•RD U~ED 
• I" 

• ., 
• .~, 

I'· ., 
(.; ... 

3470 ENCROACHMENT STATIONS= 
.On~.;,;-/ 

VALLEY SlCTION Y, 
b,q~. 

24665.00 
2010. 

4.27 
• 002<+54 

9.72 nl9.12 old 
R. 20:,l. 

~.56 5.71 
1no. til~. 

CCHV= .500 CEHV= 1.000 
1490 NH CAkD USEO 

0. 
o.oo 

261111 

':> .1 U. 0 
n nn 
Vo VU 

7 3<+. 
• tl 'j 

1 7 3, 

o.oo 
882. 
1.12 
b,:>7, 

7 4'+. 0 

o.oo 
12. 

1. 95 
soo • 

700.0 

0. 290. 
.040 .OJ'=? 

3 0 

114/l.O TYP>::= 

'i l O. 
.n46 

2 

1190.ll 

o.oo 
4 77 • 
.050 

c 

~03.0 

?.9::>. 
.oss 

0 

TYPE= 

:i:.'t' ~ ("-~: 1. •"'-:-. ,_ .. , I . -~·-·.:,r.· 
619.00 

282. 
.oso 

0 

TYPl= 

.79 
o. 

.010 
1 

n, 
Cl \J .,-, 

l-l6Y. 
.070 

l 

.45 
1 0'>c • 

.0':>0 
o.oo 

l -, 
.. J. -:. 

10':>t>. 
0 0:, 0 
n.uo 

l T~RGfT= 

• 0 3 .17 
71:J7. l 01:JO. 
.oso .050 

1 o.oo 

1 TARGET= 

o.oo 
~lO. &-1' 7. 

~19.62--;; d o5U • 31-l 
3. J",Y • 6. l Q',13. 

.060 .04fi .U60 • 0':>0 
;, 0 1 o.uo 

74">.fl TYPE= l T1IRGtT= 

D()•·:~1ST-<EA~ F~Cl 
. . ~- - ,~ ~ 

t.L T_HD 

621."0 

4<+.000 

?75 

o.oo 
276. 

608.50 
42.00 

-530.000 

277. 
601-l.50 
3Y0.tl5 

-530.000 

271', 

.oo 
283. 

609.00 
3>14.52 

59.llOO 

z11 

.24 
286. 

60',1. 4 0 
59.00 

45.000 

·- ?4fi93.00 
"',. '-'· 1¼/d 

o.oo nlY.71 ,38 'a O 3 I .06 

CLASS 

10.00 

614.70 
100000.00 

100.00 
744.00 

ol~ .. 20 ~ f1P~~ 
614.60 

5<+9.83 
Y<+U. bl:l 

bl:5.70 
61~.10 

:,51.6':> 
936.16 

616.10 
617.10 

744.00 
t!0:3.00 

' 
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• 
• ~.-, . 

I " . , 
• _, 

• ., 
'-' 

.( 
,, 

4.28 
.000:,63 

• I) 1 
28 • 

~_f:ECl_~~- flHipt;,E _ 

SH X'< X<OR 

4. ':12 
2 l:S. 

COF I) 
o.oo l .6b .;! • 04 

PHESSUHE FLOW 

EGL'•IC EGPRS 

620,04 hl9.7l 

17 .;! 

0,00 

3470 ENCHOI\CHME~T STI\TIO":S= 
1-l"' ,S?,. 

o.oo 
213. 

rlDLF.1, 
IJ. U 0 

ll1•IE IP 

0. 

roo.o 

• '.} ,4- 0 
2 

8••1C 
4">, 00 

Ql-)R 

2070, 

,030 
0 

r:twP 
o.ou 

8AREA 

397, 

,060 
l 

• 0 :,0 
o·. oo 

'lllfiEII 
,H'>,.70 

F.LLC 

618,,90 

1 TI\RGET= 

" 
' I 

HRIOGE 

10,1'.9 
n, 

SECTION l l~ MILE 
62-0. 17 / f...J 

i?OAI) 

74':>,U TYPE= 

UPSTREAM FA::i 
62.0. f':i'"/ 

0,00 6,'0,04~'~/c: •:1 -- 24757,00_ 
'. · 2070. 

61 q. 6.,. :ro r4'o , o o 
2070. 0. 

4. 2 cl 
• • Q O 0_49 '1 

• () 1 
,, 4 • 

'+,/4 o.oo 
b4t 6'+o 

' eL 
':11 ... 
j,\ 

I ., 
1490_ NH CAHU USED 

SECf\JO DE;>TH 
ll QL lil 

T.IMI: VL0-1 
SLOr'E XLO'lL 

Cl•l~EL 
1JCH 
VCH 
XLCH 

Ck I •,S 
,H-Wtl 
Vt<Oli 
XLOt:lH 

• • )( 3470 ENCHOACI-\ME•~T STIITIOt~c,= .;160.0 
0,1)0 

tl l • 
,76 
75. 

,,, 

I" 
el '. 

• ., 
,,, ., 
,, ., 
'" ., 
J,, . (" 

1· • \.. 
• 

24d32,0U l0,'12 620,12 
2000. 541. 1378, 
4,29 1,29 2,81 

,OO.Q:i6i:l 7r:,, 7:,, 

cc,;v= ,3UO r:EHV= • ::>O 0 

3470 ENC~OACI-\ME~T STATIONS= 360.O 

"r1" ..... 
1/l\LLl::Y ~ECT ro·~ -~ei i;,,~,f"'' 

G,,-:=-"~ ..,_Qi' 

25435,00 
2000, 
4,35 

.O_Ql037 

'l.38 
4'15, 
1, i\3 
825. 

1440 NH Cl\HD usi::n 

'>i'O,':>M 
14!:>3 • 
3,5.• 
60.:1. 

o,oo 
52. 

1. 1 R 

52:i. 

3280 CHOSS SECTION 25':>hO.OO EXTENOEO 

25!:>60,00 
18':IIJ, 
4,36 

,000369 

R,Sl h?.IJ, 71 
l~R. 141:>l:l. 

0 9':> 2 0 ':IH 

l?.5. 12::>. 

o.oo 
233. 
1 • 0 'I 
12'>, 

,3'; ,33 
o. 't37, o. 10':14, 

.04J .030 ou60 .O:,Q 
2 U l O. o o 

,, SI: Li< 
llL0•1 
XNL 
!TRIAL 

'i40 .0 
,o. 0 0 
419. 
.010 

2 

EG 
ACH 
x,~Crl 

IDC 

TYPE= 
620.21 

4 ':I l • 
• 0 :i3 

0 

HV 
il><Oti 
)\~f< 

!CONT 

:;L 
VOL 
,'JT~ 
CORAM 

l T6><G'!:T= 
, 09 • 04 

107, 109~. 
• 0tl5 • U::>0 

1 0, 0 0 

•,40 ,O TYPE= l T~,i=IGF.T= 

0,0U 
271 • 
• 050 

2 

l 

~- • • 0, ~-!"":_-/'? .: 

G,,U;,<"''17' (, 

6?. IJ , 7 3 , l 5 
412, 44. 
.oso .oso 

0 l 

I. 71 FEET 

0 ,, 00 
1 q,l • 

• l)',0 
2 

i:.20 • >;2 
49 ~, 
,040 

0 

• 11 
21 <,, 
• (J ', 0 

1 

, 44 

11 U':1 0 

, 0:, 0 
o.oo 

.uT 
11 l l • 

, 0::, 0 
o.uo 

60\1,00 
45,00 

ss 
o.uo 

ELTl'lD 

621.30 

4S,OOO 

278 

0,00 
2Ell'.. 

l:>0.,,.00 
4;i,00 

OLOSS 
T t•J A 
':UHN 
TOPI-HO 

-3h0 0 000 
• 13 

28h • 
609,30 
210,73 

-3h0.000 

279 

• 03 
290 • 

611, ;,o 
192.28 

• 0 1 
2YO, 

612,?0 
229,69 

700,00 
74:5,00 

t:LCHU 
60<l,l)0 

CLASS 

10.00 

blb,10 
100000.00 

700,00 
74~.no 

HANK ELEV 
LEFT/~IGHT 

SSTA 
ENDST 

bl~.30 
hl6.l0 

J60.00 
570,73 

blT,20 
61R,DO 

360 0 00 
!:>52,28 

blc,20 
612,20 

o.oo 
229,h':I 

ELCf-10 
['.09,00 

V ,- ) ,-:, • .. ,,. •j,·f- I • I, ,:, ;~ ( ...I; -1 t' 

j ~ 

• 
• 
• 
• 
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• 
' .illil '-i.i 

1490 NH CAHU U~EO 
3280 CkOSS SECTION 25:,65,00 EXTE~UfO 

, HRIOGE SECTION AH ,.,,.,,. , - . -~~- ..... ' ~· ·-., 
'' I' . .,I 

!ie: 
I . 

•· 
• 

··1 . : . 
• . " 

'. 

i • . , 
,, 
,. 

25565,00 R,44 6211,bq o.oo 
ll:l\10, 30, • 1230. 3:, 7. 
4,36 l. 55 3,17 1,7? 

.000\l'l'l 'i . 'i , .. So 

1490 •,H CAH[) IJS!:O 
3280 .CHIISS SECTl • N 25'>70,00 E~TENOED 

25570,00 7,37 
l il\10. il A, 
4,36 • R\I 

• 0007f,', 5 • 

t->20,67 
l6bi::'. 

·1, R9 ., . 
o.oo 
l'+Oo 
l. l '3 

c;. 

1490 .NH CAHO USEO 

347U F.l~C•WACH>~i:-.,1T c,TA;~~~~::I· 4':>7,0 

VALLEY sEc·r10, N _ _l!.C 'XI' / 

267"5,00 
18\10, 

4 • 4i::' 
_,0021712 

,? t. ""· •.. , I ' I.:'. .. ) ....,. o (.:'"r 

9.~7 621,97 o.oo 
2½, 1H6'>. 0, 
.~D 5,'>l 0,QQ 

11'-l'i, ll'-1:,~ 11-,::,, 

1490 NH CARD USED 

• l3~1 HV CHANGE'l "<O><F THA1, t--1VI\JS 

•· 
• 
• 
• 
... 1 

iJI 

( •· 
• 

i'' 
•!· 

3470 ENCMOACHM~NT ST•TIONS= 
~ ~· ~- ,. (··/'/ 

736,8 

t!R!'l3E SECTJO'I_I '¼).•c-.iou,>JI) >'IOAD 
~~ ?---::.~; .. ~.~.:':: r' 

Y • ii O M 2 i::' , 0 tJ '·' , 0 • U 0 i::'6!:!91,00 
1890. 
4,43 

•. 0110,28 

o. 
• 03 

lZn • 

1490 ~h CA~U USE0 

Sf'ECI/IL BHIDGE 

Stl Xi< XK0R 
o,oo l, 74 

SECNO DEPTH 
l,j qL09 
TIME. VLO"l 
SLl)f'f. XLrl,:,L 

lH':10 • 
4,70 
126~ .... 

COF [) 
3,03 

Cl-iSl:.L 
UCH 
VCH 
J<LCri 

0. 
o.oo 
126. 

R[)LE'J 
0,00 

CRlwS 
l)ROB 
VHOtl 
<L Otl >-( 

A~ -- PkE-SSUHE -FLo-i .... 

1.64 FFET 

il. 0 0 ",; v • 1-J~ .16 •I)() 

l 4t>. 32fi, zo7, l 111, 
,O'iO ,040 • 0 ':, 0 ,Oc,O 

2 0 l o.oo 

,,;7 Ft;ET 

0,00 fi;>0,87 .21 , 0 0 
qg. 427. 12?, 1111 • 

• 0', J .040 ,050 • O:,O 
? () l 0,00 

1,0 3. n TYPE= l TolHiF. T: 

~·· (\~).~_J.,. ~~: ,., 
~..,.:;::..,.-'•·1 I 

•-'· (:), ( ·, 

0,00 62i::' • 44 ,4n 1. 44 
l;, • 33~. 0. 11,:c,. 

,070 ,044 ,050 .oso 
2 0 l o,uo 

7">9,9 TYPE,; I TARGET= 

DO •'i'.JSTRE~" f:A,91;; 
,f,2..:-i. ; : .· '• .,.,. ...... _ t," 

0,,00 fi21,46 ,.,ul,46 
o. 1Q5. o. 

,OnO ,060 .O'iO 
2 0 l 

Hl'C 

~4.00 

l~S'::LK 
ALOI~ 
XNL 
TT'l!~L 

F.G 
ACH 
Xl>JCH 
I ,)C 

1:H.'P 

o.oo 

HV 
AROl:l 
X'-11-1 
!CONT 

• e> 2 
11.:'6, 

• 0::, 0 
o.oo 

8BKF.:B 
cl'l.70 

HL 
VOL 
1/JTI\I 
CO--IAH 

• 
• 2,7.9f', 

.02 bl2,,;U • ?.QU. 614.2:0 
fil2.20 0,00 
229,62 ' 229,62' • 

• 
• ,03 bl3,3CI 

241l, 613,30 
613.30 o.oo ·!• 

' ;,25,,1g 22':>. 8~' 

• 
146,000 • 

2P.0 • .13 620,70 
29'i, 624,!,O 

612,60 457,UO • 97.90 :,54, ;l(J 

• 
• 

24.000 • 
. \)~• 
, ! -:.~L; ., • ,:50 bi?0,70 

29'5, 100000.00 
612.40 736,80 • 22,10 751:l,90 

• 
·• 

55 ELCHlJ ELCHO 
o.oo 61?,40 f,12.40 • 
OLOSS i3/.INK ELEV 
T rl A LEFT/I-IIGHT • ELMI'-1 SSTA 
TOPl·'IO ENDST • •. . -·~- .. 

• 



• EGPRS FGL•C .... 3 Ll••F..IH I) P'J r-JORFQ l'"I_LC t.LTRO CLASS • ' 
624.01 621.46 o.oo 0. l 'l;}Q • 219. f:>2?. )0 625.50 10.00 

• • 
C. 

:·;_-----34?°0--ENCR·0·11(w,f'•~T STATTO,;i°S= 5' 73n.':l 7!:>o."> TfPf= 1 Tl>f'hi".T= 24.000 ·• • ,.~ .. a i. .J.M, .... 

' t:JRifJt;f SEcr"fo£_-·,.Ol?,1liou~,o PQAI) UPST"1•A•· FACt: 21-11 
r,, ~ ro1 - 6 2-1~~7 •I 

• <'6947.oo 10.38 622.u1 ° "•o.ao o.oo Fic'<+.Ol --;Td1.23 .,,6 o.oo b20.70 • 
_1890. o. 1R'10. 0. o. 212. o. 11<'6. 29,;. 100000.00 

4.43 .02 11. 91 a.nu • ()i<,0 .ObO .050 • 0 ,:,Q 612.40 736.80 • ,'. ,008308 Sb. ~b¾ ",f,. 3 0 1 o.oo 2?.10 7513.90 

.::l 1490 NH CA'lO'US~D • 
" ! . 

3301 HV CHA~GED ~ORE THA;~ HV!'JS ,_, • • (i'--
( .....,::,-, 

' ....:,.t_ 27267.00 12.19 62_4. :,4 U.)O n.110 6?.A-flb? oQC • c'4 ,36 61-..00 ~1r, f.! ~} .. :~ '} 1,;n f • ,r-1 1
.-x r- ,•, 

,_, "'' -i, · • ( -"~ I i 

1890. 475. 605, 810. 7r,1:,. 321. 888. 1134, 297, 619.70 • •· 4.51 • 62 l.8R .·n • n 7 7 • 0 <; 0 ,()70 • (J:, 0 612.40 330,3"> 
.000261 320, 32u. 320. 3 n 1 n.oo f:>17,58 947.93 

• • 
I CCHV= 0 300 Cf::HV= o'::>Ofl ~,-_d'i),,, 
' 

A-i:_>_ ...... ,,. " 
"' .- . VALLf::Y SECTT~~-\~d 6' 12 I 282 • • 1 t?- ·~· . "'l· ,# c, d 

- --· -
27975.00 12.24 624.74 o.oo a.no ',?4. 7,-, .o? .14 • 0 0 6l'J,l0 le • l8'JO. 571. 4~b. 813. 7.4c+. 323. k9H. 11 b5 • 306, 619.!!0 

4. 7 U _ .73 1. 31:1 • '!1 .050 .~50 c0':>0 ,O::iO 6l2.::i0 327,9H 

(' .000149 ,,o . Rl:IO, 70!:l. 3 0 1 o.oo f:>20.05 94H.03 • . ,. 
iJC 

:, 1'+90 N~ CAHO U~En 

•· • VALLEY SFCTION AF 283 

el: 29270.00 9.96 62"i.06 o.oo o.oo 62':>.c'R • 21 • 42 , 1 0 b22.40 ' • 
I'" - ll:l90. 212. 1126. 532. ;> 0 1 • 241. 31:10. 1?07. 321, 622.20 

1· 4. kl 1. 15 4o6h 1. 4 0 • O'i 0 ,041 , 06 0 • 0 ::iO 615.10 102,41'1 ., • 001142 1 ;>Q'j, 12--J5 • 12..,::i. 2 IJ 1 o.oo 177.36 479.1:14 • 
• CCHV= ,'.>00 CEHV= 1. 00 0 • 

'" 1490 NH CA~D USED - .. 
i~ j 

•· rlUIQGE SECTION AG ld.S ~ILE ~OAD norl~STHEA~ FACE • 
29440.00 7. 83 625,33 o.oo n.oo 625.46 • 13 .15 .04 622,40 

•· 1890. 199. 6 '+fJ. 1::142. 215. 155. 400. 1210. 322. 622.10 • 
·ii 4.H3 1. R6 4,lH 2. 11 .030 ,030 .033 • U 50 617.SO 108,98 
! 

0 000b74 1 7n • 170. l 7 0. 2 n 1 o.oo 348.04 4"i7.U2 1·· •· • ,, ... , SPECIAL BRIDGE • 
C, St! XK XKOR COF:l -lOLF ~! 1-11•IC HOP ><ll><E~ ss ELCrllJ ELCf-1D :. ' 

•1 o.oo 1,64 3.03 0 • 0 0 24.00 o.uo l:><+.60 o.oo 617,50 617.50 

PHESSUHE ANO Wf::IR FLON • -



• 
' ,,-·•--

EGPRS EGL •IC 

625.46 o.oo 

OPR ELLC 

493. l <;5. 

.. 

• AG l,;,:, ,HLE ·--ll)/1.11 U0 <.Ti-lEO.,,l FACt 

I • 
• 

• . " 

• 
• 

•·: 
I •1:. 

• 
:, 

• 

29460.00 
1890. 
4.83 

.000093 

'i. 'Hl 
":> 1 l. 
1.06 

20. 

14_9U -~'r' CA'<D lJ<;f:D 
SEC NO DEPTH 
Q QLO9 
TIME VL09 
SL'lPE )(L{)ill 

f,c7.:.H< 
3nl, 
1.82 

20. 

c,;sc:L 
\1CH 
VCH 
A.L C-1 

fl. 0 0 
89'l. 
l.lo 

<'. 0. 

Ct<I;JS 
OHQtj 
Vf<Ofl 
XLOb~ 

3470 ENCMOACH~ENT STATIONS= 2':>0. 0 

30470.00 

4.94 
• U004Y7 

V<\LLF.:Y 5ECTI::J,,i, '1"'7. ·73 

12.45 
690 ~ 
l.5U 
900. 

rO~. -_~.;;_;;;--:> 

ti 21. ~'i · ··cJ.:,o. o 'l 
1200.,. 

-'1.05 
1010 • 

0 0 

o.oo 
7'">0. 

1490 Nh CA~D U<;EO 

31350.0U 
1851). 

5_.!l2 
• 00131:18 

33025.00 
1740. 
5.2/l 

• 000471 

VALLEY SECTION Al 

lrJ.'l3 
n74. 
l • B 3 
RBO. 

9 0 R8 
R1. 
• 7':J 

?oon. 

f-28.23 
1 • 1. 
4 • .11 
Al:lO • 

t,2'l.t,,; 

632. 
3. 0 <' 

Hd!:>. 

o.oo 
31:H. 
1. 41 
880. 

o.oo 
1021. 
1.23 

1650 • 

• ' 1490 NH CARJJ USF.:fJ 

i'": 

0.011 
598. 
.030 

2 

1.'SF.:LK 
ALOR 
XNL 
IT'./IAL 

Al7.41 
198. 
.030 

I) 

EG 
II Cl-i 
XNCH 
IOC 

593.0 TYPE= 

110 0 0 
4f:>O., 
.060 

~ 

o.oo 
1A>l 0 

.o.-;o 
2 

o.oo 
1 l 7. 
• flf,0 

? 

6;, r. 65 
394~ 
.04h 

0 

o2K.JH 
182. 
.049 

0 

6?9.f'j 
209. 
oO'+~ 

n 

' BRITJGE SECTHH Ar<. RYAN -iOAt) DO'"f\lSTHFA"' FACE •· ". 
' C, 

•·"' I I . 
L -

33109.0Q 
1740. 
5. 30 

.000354 

SPECIAL ilRIDGE 

o2Y.72 
647. 
2.9? 

u.oo 
1013. 

1.23 
8'+. 

t,2-J. Ui 

222. 
.035 

0 

.01 
773. 
• 032 

4 

hV 
IIHDB 
XNR 
ICONT 

1. '15 
1210. 

, 0:,0 
o.oo 

HL 
VOL 
wTN 
CORAK 

1 TARGET::: 

o 1 ll 

.032 
l 

.lS 
276. 
.01-10 

l 

.01 
830_ • 
.04~ 

l 

• () f, 

H2?. 
.042 

1 

• 1 if, 
1~3:,~ 

.O:,O 
o.oo 

.bH 
12::.c. 

0 0:,0 
o.oo 

l. 33 
12':"10 

• u :>O 
o.uo 

,03 
12<i4. 

,O!:>O 
o.oo 

£LTKD 

626.10 

o.oo 
3?2. 

617.ciO 
418.41 

0LOSS 
T.vA 

ELMIN 
TOPWIO 

-2'.:>0,000 

• 0 'l 
32A. 

615.10 
149.29 

21-16 

• ll4 
332. 

F.17,:W 
262.41 

287 

.04 
341',, 

olY.80 
440.74 

.oo 
347. 

621.00 
442, 12 

CLASS 

30,00 

b22.40 
622.10 
55,09 

473,50 

BANK ELEV 
LEFT/>lIGHT 

SSTA 
ENDST 

023.">0 
628.00 

25ll.00 
399.29 

oc5,30 
6t!5.30 
63.48 

3c5.fi9 

626.40 
623.70 

328.72 
709.46 

b26.4U 
624,20 

327.91::1 
770.10 

• 
• 

• 
·• ' 

r• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
I_ .,. 
• 



• 
• 
• 
•· 
e1 

. i ., 
•· ' 

Ir 
e!• 

~ I 

• ,. ., 
i: • .,. 
i. ~i 
I 
' •· 

.:1 
"1 ,, 

• 
•· m 

I'" ., ., 
I '[ 

• I'' 
i 

• 'I 

o.oo 2, ZI:{ 

P~ESSUkE AND WEIP FL0H 

\:Q.~RS_. __ J;_GL"1C __ 

632,17 "i29,7t! 

3 • 0 3 

1-13 

u.oo 

o.oo 

IJ "'EJ R 

2110, 

30,00 

QPR 

1 cd4, 

0.0() 

ijAfl_i;;A 

cOCJ, 

20-1.20 

]::LLC 

r;: '-I • -~ o 

HRJn~F SECTJON AK RYAN ROAn UPST~EA~ FACE 

33143.00 
174'1. 
5, 31 

.000073 

1440 NH CA"1D 
JJ675,0U 

1740, 
5,41 

..•. U_0023H 

10,"il 
127, 

,43 
34. 

US En 
10,,7 

90, 
• 'i8 

'i:l?., 

A31,t>l 
4'c'7, 
l,':i3 

34. 

h3l ,b7 
517. 
2,33 
532, 

u.oo 
11 B6 • 

,FIO 
34. 

o.oo 
lLB. 
1,13 
':i)2, 

CCJ:iY= ,300 CEHV:= ,-,oo 
1490 NH CARD USED 

.3_~70 NC~OACHMF:NT ST~T!ONS= 

1iEGr,, GI>lSo,, 

500,0 

i)k AT"< 

3383':i,OU 
14 7 I) • 
s. 44 

.000237 

VALLEY 

l 1 • 11 
4'-12 • 
l. 26 
2.:;o. 

1490 ~H Cl~0 lJSF:1 
SECNO DEPT~ 
Y QLn9 
TIM~ VLOR 
SLOPE XLORL 

s~c.~ ~ o ,~ it, ,i 
.._)\:,,_,;;,:..":•~;.,<:I~/.'·: 

h31,71 0,00 
4t,',ICII 

2, 16 
100. 

C1•1SEL 
(JCH 

VCH 
XLC.-+ 

q • 

• ::io 
140 • 

CRI~S 
QHO~ 
V~OH 
XLOtiR 

o.oo 
2C;lf!, 
• l)f,l) 

1 

o.oo 
l '"i5, 
,060 

2 

1,00,0 

o.oo 
7'l'i. 
, 0 'i 0 

"•5F:LK 
~ L n,i 

(NL 

1 

I TR JAL 

631,62 
,?79, 
,035 

0 

"'n. 11 
222. 
0 04 0 

0 

.02 
1477. 
,042 

J 

,04 
1000, 

, 043 
1 

1. tl4 

12'-J=>. 
• o::io 
o.uo 

.vo 
l.H6. 

,050 
o.uo 

TYPE= 1 TARGET= 

CROSS St:CT I oi.,s 

"'n. ·,::i 
217 • 
• 041 

0 

FG 
AC"i 
XNC ~ 
IDC 

• I) 4 
1 H 0 

.uso 
1 

HV 
II'< Oti 
)(,~R 
I CONT 

,04 
1121, 

, 0:, 0 
o.oo 

,;L 
1/0L 
~\' TN 
CORAR 

RPIDGf <;ECTION d fAP~ LA~f ~RJO•IE 00,·1~STREA~I FACE 

35279,00 
14 70 • 

c; ~ i'.l6 
.ooou,n 

g • 12 
1,01. 

• 7 t! 
1144, 

SPECIAL 8RIDGF 

631,<.J2 
l <+2, 
1,09 

14<+4, 

o.oo 
22 • 
• 4'l 

15<t4. 

o.oo 
1684, 

• 1145 
2 

631,<.)3 
130. 
,040 

0 

, O 1 
44 • 

,U4S 
1 

,16 
1360 • 

• 0 :,Q 
o.oo 

• SH XK 
0~00 

X'<IW C(!FQ 
3,03 

o>DLEN 
o.oo 

~'•IC H~•'P 
o.uo 

fJARE~ 
"34,20 

'- " 

1 , :,6 1.00 - DWF~SUME AND ~EIR FLO~ 

o.oo b.2 l • 0 0 

EL Tf-lD . CLASS_ 

o.lo,1,,0 

2fl8 

o.oo 
3413. 

621.00 
497.12 

,O?. 
353, 

621,30 
454,98 

-500,, 000 

298 

,oo 
3~5. 

620,60 
215,83 

OLOSS 
T~A 
EL~I~ 
TOPWID 

• 01 
:164 • 

622,80 
'+134,A4 

ss 
o.oo 

:rn.oo 

t>2b,40 
F,24.20 

2A3,82 
780.94 

b27,"10 
625.20 

318, 02 
773,01 

t,?5.10 
629.40 

':i00,00 
715.83 

l:lA~'K FLEV 
Lt:FT/RIGt-tT 

<;STA 
ENDST 

o2'+,90 
n25.ao 

~35.67 
720,31 

l:LCHL, 
62?.AO 

621,00 

\. 

ELCHu 
1;,22.8,0 

' --

\_ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ,, 

• 
• I 

• 
• 



639.Z'l 

J 

FGL•C h3 

o.uo 

,.----- -

' •· .1-
•· 

1 •:! 

I 
•1.: •.. , 
•· 

• 

35290.00 
14 70. 
5.96 

• 000041 

R>=>JuGF SECTION Cl 

10,19 l'i12.99 
1126. 118. 

, 6 l • 8 ri 
11. 11 • 

1490 NH CARD USED 

3c,7?5.00 
1470. 
5.92 

.000703 

VALLEY SECTIO~ C 

c;i.60 
1 1 '> , 
1.36 
515. 

;,33,uo 
S74. 
3,06 
43S. 

1490 NH C4~D U~En 

36925,00 
1470. 

6,06 
.00060? 

CCHV= .SOO 
'I· ' -

VALLEY SECTION D 

9,26 
.,2 4, 
1. 12 

1:,00. 

h33,7h 
-,,; 2. 
'.3.97 

12uo. 

i.000 
,. · •"' 37253,00 

CEHV= 
'l,57 
61'>, 
1. Cl 0 
32"1. 

('>34.07 
710. 
4. :,I, 
328. 

• · 14711. . ,, 
• 

6,09 
• 0018';0 

1490 NH CAPO U~ED 

o.oo 
26, 
,3A 
11. 

u.oo 
7 tj O, 
1. 4R 
3..lS. 

o.oo 
1 !:>4. 
1.07 

tpuo, 

0 0 t) 0 
12';. 
1.42 
200 • 

ll~J.'I 

QPR 

II. 0 0 
21'10. 

.1)45 
() 

o.uo 
'I',. 

• 0">0 
2 

o.oo 
474 • 
• () ', 0 

" 

o.ou 
'l l''>. 
,0">D 

2 

:ib2. 

ldc,99 
147. 
.040 

() 

1'>'33,08 
188. 
,044 

lJ 

n'l3.84 
174, 
.031 

0 

;,·i4.~5 
l '> 6, 
,040 

0 

ll':>4,4 TY.:>E= 

ELLC 

B4. 

UP'.:iT-iEA•I FACE. 

,Ol 1,07 
6 •• 1361, 

,045 ,0'50 
6 0. 00 

• 0 ts 

.;21. 
.oso 

1 

• 1 3 
144. 
• (JS 0 

1 

,lR 
tlR 0 

• U"i 0 
1 

.as 
137':I. 

.044 
o.oo 

.79 
140 l. 

.04<1 
o.oo 

,31 
1406, 

• 0 49 
o.oo 

I:, 37tll'l.OO 
1470. 

i3R!DGE S£~T'\1.Utl_'<1:E,. 18 •HLE RO~I) 
,.,,~(c-. 

R, 0 2 f- ·3 ':, • 2 2 " 0 , 0 0 0 , 0 IJ 

BRp?f':f5?9/1':Tf<EA•• FACE 
, •• C j .,J 

6 3 S
O 

7 7 r,' ,., • 5 ', 1 o l '> 

! 

I'•'·-' ' :~ar 

'" 
Aiac 
-1 

I' 
d~ 

' ' .,; 

• 
• 

,_ 1 1 
UQ .L .L 

.002,i'l'l 

,, , 

0. ,,, 
• "L 

461'>. 

1490 NH CARU USED 

_ Sl-'EC I AL tltH OGE 

St! XK 
o.oo 

SECNO l, 
- --Tr 't-ii:: 

SLO'PE 

)(KOK 
l • 6 1 

DE=>TH 
~L 0R 
VLOR 
XL0RL 

14 7 0, 
... "'., .J <II ., • ' 

566. 

COFQ 
3 .' 0 3 

Cvl~l:.L 
OC h 

V Cf-I. 
XLCH 

n n n vovv 

ROLEN 
o.oo 

c,,;; I ,JS 
•JKl)to 

VROtl 
XLOtlR 

0. c4d. a. 1410. 

2 

1-jl·JC 
1.00 

" 15f:'.L>< 
~L'l>-1 
XNL• 
rT.:irnL 

i: (.:, 
II C 1 
X \ICI-J 
J'JC 

0 

tl\'!P 
o.oo 

HV 
A--<OH 
XNrl 
I CiJl'lT 

1 o.oo 

8~RE~ 
252.10 

HL 
VOL 
r1TN 
COR,M-l 

ELTRD 

o.oo 
364. 

622.AO 
512.33 

,04 
369, 

623,40 
298.58 

300 

.03 
378. 

624.,0 
316,78 

.os 
380, 

625,'>0 
300,24 

3o.000 

CLASS 

30.00 

624,90 
625.HO 

214.11 
726.44 

028.70 
630.20 

322,20 
620.78 

032.70 
632.10 

'J66.23 
12R3,0l 

633.70 
1'>33. 10 

-J77.U2 
lc77.26 

.36 633.JJO 
3Hl. 100000.00 

f>27.20 
33.62 

ss 
o.oo 

GLOSS 
Ttr,1 A 
':Lt-< IN 
TOP• TD 

1154.42 

ELCHU 
6c1.20 

tlM•K FLFV 
LEFT/RIGHT 

SSTA 
ENDST 

l , .. , 

ELCHO 
627.20 

. ('. / .' -·,. t.. ; ~' ' 
'"·•< .... n .• , t-•. 

• 
• 
• 

• 
• 
• 
-
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

·• 



• PRESSLl-t<E FLOrl 

• EGPRS EGL •JC ,~ 
636.rJ7 o •. oo • . , 34 70 ENCROACHMl::NT STATIONS= 1120.fl 

A:.: ~!I 
8t.iIOGE SECT ro·~ t. 1 " 

37851.()0 A.18 fi 35. ;H o.oo 
1470. 0. 1470. o. 

6.11 .1)2 5.66 o.oo 
.002219 1?. 32.. 32. 

• 149~ NH CARD us~~ 
16 3C80 CkOSS SECTI'lN 38084000 EA fE.NQED •· ' 
')/, 

• 
• 
• 
•· 

,. 

• . , 
" . , 

• ' 

•• ,I 
' ,. 
I •·· (, 

,, 

• 
• 

lf 38084.00 
14 7 ll 0 

f, • 20 
.UOOD94 

A.F.7 
4?r)., 

,h2 
211. 

---rd6. ::! 7 
l 1:1 u. 
l • 2'> 
2JJ. 

CCHV= .3v0 CEHV= ,?00 

o.oo 
3 7[1. 

,61 
233. 

3280 CMOSS SECTI0~ 1Q28~.oo EXTE~1EO 

V~LLEY SfCTiil''l F 

J928'>.00 n.nB f>'-lh,:,H o.oo 
l47J, "1'14, 306, 2t:IJ. 
6.36 1. 54 3.22 1.27 

• uo1100 90 l. 1201. 1401 • 

1490 Nh CAKD usi::n 
_)28U c~oss SECTT~~ 1933~.no EXTE~OED 

39335.00 c;. q 1 636.61 o.oo 
1470. ,;1)7. 549. 414-,:, 
6.37 l. 4~ ..,_ 52 l.~7 

.002c.21 61. ,o. ~o. 

3280 CkOSS SECTfON 39385,00 EXTENDED 

3YJ85,00 
1470. 
6.37 

,003288 

5,A6 
4'14. 
1. 52 

h l • 

63f>.7h 
5 71. 
5,82 
so. 

u.oo 
4 U 5. 
l.h2 

:, 0 • 

32AO Ct<Q5S SF.:CTION 144d:,.~C E~TEN0EO 

o. 

1154. 4 TfPF= 

•~TLF.: t.1011,f) PAIOt;E 

o.oo fUb.O T 
0. 260 0 

.045 .045 
2 0 

3.77 FEET 

n.oo 
1479, 

.nho 
? 

h.:S'>,38 
1, ... 40 
,043 

0 

l.lA FEET 

n,oo 63h 0 t,4 
'i 7 3. 9:,. 
.oso .040 

2 0 

• 7? FEr.T 

o.oo 
, ... ?. 
• ()6 0 

0 

.66 FEET 

o.oo 
124. 
.or,o 

;> 

F.:LLC 

1 TAPGET= 

UPSTRE.A'vl 

• .., fl 

o. 
.oso 

1 

,Ill 
hUHe 
• 061) 

1 

,06 
120. 
.usu 

1 

.20 
2b4, 
.060 

1 

,23 
2::>1. 
,[!60 

l 

FACE 

.3() 
1411. 

• (j .,.g 

o.oo 

.Oh 
l 4 l 7, 

., 04q 

o.uo 

.24 
14'>=>. 

• 0'1-'l 
o.oo 

.09 
l4=>b. 

o\J'f-1..} 

o.oo 

, 1 7 
14~ 7. 

• 0'1-Y 
o.oo 

1:.LTRO 

635.20 

16.000 

301 

o.oo 
3,n. 

627.20 
33.F,2 

CLASS 

10.00 

633.00 
100000.00 

1120.80 
1154.42 

t--? -

.24 
3!-13. 

6~7.70 
':>68.77 

30?. 

.03 
396. 

630.50 
482.86 

.01 
3'16. 

630,70 
'i84.c;5 

.01 
3Y7 0 

'>3o.go 
'ii:!?, 4 7 

b31.~U 
632.!:>0 
!<l.?3 

6:,0.00 

634.30 
h35,3o· 

167,14 
050.00 

034.80 
635.'>0 

1 Al. 5!:> 
766.~0 

635.00 
635.70 

lH4.u3 
766.:,0 

-\.' /' :· ' ( 

OV€,- eo ad 
ll,.u.,v ' we,·, 

', 
' 

iffJ u ne.'l<!. n::>C1o.c:...he d 
F'Uiul uJl'IS eur OFF t<lfff:.,J a:,-1croadi-:-

' ,,xre pul /µ_ 

12-5-[-b 

; l ... , >, ; 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



., 
• -· ' - -

l47U. 
6.3e 

,003':,99 

4 • ~-
1. '56 
122. 

:'lri yi D 

6.05 
100. 

3.,, ~. 
1. 6f, 
100. 

" 3280 CROSS SECTION 39"ifl5.oo EXTE•~t)ED r:-:-··-- ··- -· ···-- -- ·•·--• . --· --- . - . . , 
• 
• 
•·· I ~I 

·1:: 
•· ;Is 

• 
• 
• 
• 
• 
•· 
• 
• 

1:1, 

I.JI 

• 
.] 

i::! 
•I, 

' 

•·I 
''i . 

,I•· ., 
'-. .. 

SECll,O 
(J 

TIME 
SLOPE 

3,15 H_5, 0 0 
1470. 
6,39 

.002eo•9 

Dl:PT..J 
QL1)K 
VLOK 
XL09L 

5,93 
512. 
1. 4 7 
122,. 

1490 NH CAHO IJ~EO 

3<'65 DIVIDED Fl."Jl-/ 

OtSf..L. 
IJ C rl 
vu, 
XLCH 

637 .~,3 
~42'. D 

5. 4.3 
lo O. 

C~INS 
QHUR 
V~08 
XL08R 

O,JO 
41 7, 
1 • ':>5 
100. 

3<'80 c~oss SE~TTON 39~M:,.UO EKTENUEU 

39885,00 
1470 • 
. 6. 4 1 

,004610 

"i,fll 
6Q, 
, 118 

3,:,,:,. 

1490 NH CAHO U~ED 

h3H.~l 
7~7o 
7.23 
300. 

1,·3s', 38 
b55. 
2.34 
]00, 

VALLEY ~ECTIO~ G 

41118':,.00 6,09 
1470. 14. 

6 0 44 .A2 
,002485 !66. 

l49U ~h CAHO U~ED 

326':> DIVIDED FL~W 

639,1,i 
621. 
5o~7 
300. 

o.oo 
fl3"i, 
l, 96 
300. 

3280 CHOSS SECTION 4117'>.00 E~TENDED 

41_1_75 ._o 0 

1330. 
1',,65 

,000bl':> 

, 

VALLEY rfil_ION rl 

7.12 641.'•2 
-?55. '+-tJt~o 

.12 ?,t,':, 
.;Yo. 9-;o. 

o.oo 
66 7 • 
1.13 

13Yv. 

,. 

·n11. 
.06G 

c 

y 7. 
,041 

I) 

, 74 FEET 

,,, $f': L«: 
ALOR 
X'll 
rTR f AL 

O,OG 
.349. 
• () /', 0 

2 

cG 
ACrl 
XNCrl 
TDC 

h37,72 
100. 
,041 

() 

,ll FFF:T 

o.oo 
7fl. 

• Oh il 
4 

n.oo 
I 7. 

.060 
?. 

6:ifl.9A 
103, 
• O.ld 

l l 

640,03 
11 <'. 
,0Jb 

0 

,43 FEi:T 

o.oo 
3"'lL,Q 
.04~ .. 

641,47 
1 '>4 • 
• 0 4;, 

u 

240. 
,060 

1 

HV 
~kQl:l 
)(IIJ'< 
ICONT 

• 1 'I 

26'1. 
,060 

1 

.45 
2b0 0 

,UhU 
l 

,?4 
4.:'.f>. 
,060 

1 

,04 
SYl, 
• U '"iO 

1 

14:,,1, 
0 04Y 
o.oo 

rlL 
VOL 
WTN 
CORJlk 

• .l4 
1460. 

• 049 
o.oo 

l. 11 
146:,, 
.049 
0 • 0 IJ 

1.uo 
1468, 

,049 
o.oo 

1. jfl, 
14sil. 

., U4<1i 

o.uo 

399. 
631.30 
580,57 

Ol,.QSS 
HJA 
ELMlllJ 
TOP,~ IIJ 

,02 
400. 

631.60 
585,RS 

• 1 3 
404, 

632.70 
5]6.41 

303 

.06 
407. 

633,70 
?.77.57 

304 

• 06 
4;>2 • 

':134,10 
Hh5.03 

636.10 
lti~.'13 
7bb,50 

iJA1,1K ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

635,70 
636,40 

180,65 
766,':,0 

637.20 
637,60 

<'16,22 
883.40 

b:IB,70 
h3fl,80 

'> l 7. 25 
794.82 

642.40 
639.90 

o.oo 
81:ll ,<'6 

• 
• 
'• 
!. 
i 

• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
I 

• 
• 

' • 
• 
• ,. 
• 
• 



• --1,--" . , 

-• 

• 
,. 

•· . ' -

. , 
' 

I •::I •,'', 
- I 

1· 
:~,1 . ,, 
I .. ~ 
1·': 

• 
• 

SUM~AHY PRINTOUT FOP ~ULTIPLE PROFILES 

5~CfJON CHANN~L MIN tL UF 
iUMHEQ LENGTH HOAO~AY 

•~A,<. 1:L OF 
LO'•' CHOHD 

20.00 
20.00 
20.00 

_ 20 ._o o 

tl75.00 
tl7'5.00 
tl 75. O O 
tl7-,.oo 

3080.00 
3Utl0.00 
308 • .oo 
3URO.OO 

__ 4E,'lU.l)O 
4680.00 
4680.00 
4680.00 

6200.00 
6200.00 
6200.00 
6200.00 

62'>4.l)0 
6254,0t) 

_6254,00 
6254.00 

6279.00 
6C:79.00 
6i:7g,oo 
627Y,1)0 

6420,00 
6420.00 
6420.00 
6420.00 

6421.00 
6421.00 
6421.00 
E,421.00 

6447.0Q 
6447.oo 
6447.00 
64_47.QO 

0 0 0 0 
o.oo 
f),0[1 

0,00 

R5'i, OU 
/l'i"i. 00 
R">,.oo 
R=i"i,00 

220'i,OO 
220"i,OO 

_ 220'5,UO 
220",. 00 

lf,1)1),00 
lf>00,00 
lf,l)tl,00 
lfifll),00 

1-i?.O.UO 
l'-?.0,00 
1">20,00 
1'>20.00 

.,,,.u~ 
">4 0 0 0 
'i4, uo 
::i4. 0 0 

;:,c;,oo 
2'i.OO 
;:,-;.oo 
;:>"i,00 

141.00 
141.0\J 
141.00 
141.00 

l.00 
l • 0 O 
1.00 
l • o O 

,:,s,.oo 
2fi.OO 
2fi.OO 
2fi,OO 

o.oo 
o.oo 
o.ou 
li,OU 

o.ao 
0.90 
o.oo 
o.oo 

u.oo 
u.oo 
o.oo 
o.oo 

o.oo 
u.oo 
o.oo 
o.oo 

u.oo 
n.oo 
u.uo 
o.oo 

u.ou 
u.uo 
v.oo 
u.oo 

600,YO 
1o:io.c;o 
6,J0 0 YO 
600.9\J 

o.oo 
u.oo 
o.oJ 
u.oo 

o.oo 
o.oo 
o.oo 
u.oo 

-,-,7 ohJ 

S-;7,hO 
':,-;7.60 
SY7.fi0 

u.oo 
u.oo 
o.oo 
o.oo 

o.oo 
0,00 
JJ.oo 
o.oo 

o.oo 
o.oo 
o.oo 
u.uo 

v.oo 
o.oo 
o.oo 
0. 0 Ci 

o.oo 
IJ. 0 0 
o.oo 
u.oo 

Q •QI) 

u.oo 
o.oo 
u.oo 

':,Y9 0 50 

""'"' • ':>O 
':,-,,-;.':,O 

:,99.=>0 

o.oo 
0. 0 fJ 
J,00 
o.oo 

0.00 
o.oo 
o.oo 
J,00 

5Y'i,ll) 
':,-,,,1.10 
':>Y9,lO 
599.10 

•11 •1 •L 
GROUND 

':iR5,4U 
':i'1':, ... I) 
,jH",

0 
41) 

'iH~c~O 

SRfi, 10 
-iA6,10 
'-,--16, 10 
'iAf, 0 10 

5A 6 • 10 
.:;P.f,. 10 
5Afi.l0 
-i><6. 10 

'iA9 0 •lO 
">fl9.'10 
',R9,80 
-,R9,d0 

',AA 0 90 
5><A, -JO 

':>>1H 0 ':IO 
',A AO 9 0 

':>AY, no 
..;,.~ 4 0 00 
">AY O O 0 
':>>l9. 00 

5A9 0 00 
"> • 9.00 
-';'>Y,00 
-,Ag.oo 

5qA 0 90 
':,<=<!1 0 91) 

':iAH 0 90 
',A>1,C,() 

':i9'J, llJ 
'ig:i.10 
',0',,10 

"i LI'") o l 0 

'iQ'Ci.10 
'i9S,10 
595.10 
':i9'-i.l0 

111 Sf;"IA"'b• 
(CFS) 

l':>40.QO 
-'240.00 
,.,.,1,u.uo 
_1';)00.00 

1s40.oo 
2240.00 
<'""'0• tlO 
i':>Oll. 00 

1470.00 
2150.00 
?450,00 
1J',0.IJO 

1,,60.00 
2130.0U 
2430.00 
3310,UO 

1400.00 
,:11ll,\JO 
243U.OO 
.1330.00 

l<>hO.au 
t'l3ll.OO 
~430.UO 
3330.00 

l<>fiO.OO 
"130,UO 
2430,UO 
.l31fJ,00 

1460,0U 
,.,130.ou 
?430.00 
:U3U.OO 

1460.00 
?130.00 
?430.00 
jJ30.00 

l4h\J,OO 
~130.00 
~43U.IJO 
3330.00 

C .iSFL,_ 

',Y!:' 0 1:10 

bUl.90 
60?,60 
h O 3 •;? 1) 

':,<;H,tl7 
bO l. ':13 
bUc.b] 
603.24 

:i99. l l 
002.04 
602.7? 
tiU3,3! 

">Y9 0 ,i'I 
602,10 
602,7A 
603.44 

':,9 ';i • ':> 1 
oUi-'.lY 
60?.8":, 
60::1,:,.:+ 

c,';i'-J. c,'1 

hO 2 • 1 Y 
bO?.,jh 
bU3.=,':i 

",':/9. f ';i 
t>t! 2. 2', 
fi0?..-,1 
6U1 0 t,I) 

599 .... 5 
h02.2~ 
hU?.·"3 
bO:• ,h~ 

<:,<;9.is.:; 
6U2.2'l 
1,Q?.93 
6u3,o,., 

c,YY 0 t,7 

b02.JJ 
fiU?,Y7 
oUJ.67 

.01 

.01 
• /J l 
• I) 1 

.02 
• 0 1 
.01 
• ll l 

• I) C 
• 0 1 
.01 
.De 

• u ti 
.02 
• 0 l 
.02 

,Ob 
.02 
.oc 
.02 

.OJ 

.01 
• 0 1 
.01 

0 Ub 

• 0 1 
• u 1 
• o l 

Hl 

o.oo 
o.oo 
o.oo 
o.oo 

.Od 

.04 

.03 

.04 

• ?.") 
• 11 
• lo 
.13 

• 15 
006 
• 0 Ii 
,OH 

.?3 
• 013 
.01 
• 1 0 

.02 
• 0 1 
.oo 
.oo 

.22 

.06 

.05 
• 0:, 

.02 

.01 

.oo 
• 0 1 

.oo 

.oo 
• 0 0 
.oo 

.oc 

.05 
,05 
• 0 ':, 

<JLOSS 

o.oo 
o.oo 
o.oo 
o.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

• 00 
.oo 
.oo 
.oo 

.06 

.01 

.oo 

.oo 

.01 

.oo 

.oo 

.oo 

o.oo 
o.oo 
o.oo 
o.oo 

• 0 1 
.oo 
.oo 
.oo 

.04 

.oo 

.oo 

.oo 

.oo 
o.oo 
o.oo 
o.oo 

l)CH 

486.85 
458.16 
465.28 
577.26 

513.61 
512.14 
521. 2':> 
642.88 

751.59 
736.08 
743.&2 
912.73 

449.27 
449.34 
475.27 
608.1'5 

744.69 
51:10.49 
565.09 
661.14 

1023.96 
933.04 
921.70 

1089.56 

982.73 
917.'52 
909.66 

1072.75 

449.3fi 
339.56 
330.70 
385 0 6!:I 

276.51 
173.35 
166.37 
192.62 

118.9'5 
170.64 
164.20 
190 .• 0 3 

DEPTH 

13.40 
16.50 
17.20 
17.80 

12.11 
15.83 
16.53 
17.14 

13.0l 
l:i.94 
16.62 
1 7 • 2 7 

'-J._4 7 
12.30 
12.98 
13.64 

10.61 
13.29 
13.95 
14.64 

10.56 
13.19 
13.86 
14.55 

10.79 
13.26 
13.91 
14.60 

10.95 
13.38 
14.03 
14.72 

4.75 
7.18 
7 • 8 3 
8.52 

4.77 
7.23 
7.87 
d 0 57 

TOPlHD 

477.23 
1307.83 
1316.35 
1320 .• 00 

361.07 
1152 .• 61 
1308.15 
1315.57 

389.86 
1052.36 
1065,61 
1078.03 

311.90 
445.31 
484.53 
517.01 

495.75 
1002.1:i 
1164.06 
1373.27 

4':18.83 
1022.94 
1170.06 
1375.92 

'512.20_ 
1048.40 
1177.52 
1422.41 

515.18 
1035.20 
1174.59 
1428.70 

477.70 
1031.05 
1173.19 
1423.55 

480.03 
1050.98 
1181.15 
1460.86 

:l 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 

, . 
' 

• 
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SECTION CHANNEL MIN EL OF MA;( EL OF "iI'J EL DISCHAPGE C ;;'5EL HV HL OLOSS QCH DEPTH TOPWID • • IIJU"1f:lER LEIIJGTH RO/lrH,~Y LO;. CHQl-il) G,lnUND <C"-;) 
, . 644R.OU J,00 _____ o.ou ·•- •·· J • 0 0 "i'_'\A.Y,.O 146_9_, I) 0 .. ';>Y'-!, YJ. .De .•. o 0 , 02_ . 431.,.2.1 ........ 11.0 __ 3 .... 519,.9.2. j 

i-·--····;;44iJ;oo··- C.ou 0. 0 U tl. 0 0 .:, "". -,IQ ?110,UO ':JO?,J4 • \) 1 .oo ,tlO 334,74 IJ,44 1055,35 •• • 644-',,0U l,00 u.uu o.oo 'i"lP.YU <430,00 ;~U2. 9H • () 1 ,oo .oo 326,t:,7 14,08 1182.14 
644i\,OO. 1,00 0. 0 0 o.oo -';Af.l,'-lU ,no.uo 6U::l,o7 , u 1 .oo .oo 31:l0,61 14,.7_7 1466.,65 

• 7325,00 R77.00 o.ou 0 • tJ 0 -;g2,1:,o l46tl,OO 600.07 ,06 .14 ,04 691,20 7,47 450.16 • 7325.00 877,00 o.ou o.oo 'ig2.60 ?130,UO 60?.:37 ,Uc ,OJ • I) 1 52.8, 70 .9, 77 557,51 
7325,00 877,00 0,0IJ u.oo '-,Q2,6(J ,:'430,JO liu3,0l • u" ,03 .01 ~36,:,7 10,41 577,86 • • I 7:.i2S,oo 877,00 u.oo v,O'J 'i,P,f.O :.i33U.OO hU3, ·n .oc ,OJ , 0 l 658,04 11.11 605,20 

,I'.< 8475.00 1150,00 u.oo J,on "i'll,?0 1460,1)0 600,:::,0 • 0 ti .44 .oo 718,23 9,30 405,83 •· tl475.00 ll"i0.00 o.oo 0 , 0 U "i'-11. 20 213J.UO 6u2.47 • 0 j • 11 .oo 604,82 11.27 530.04 >e 
'-I -- _Q4?5, 00 1150,_00 o.oo a.on 'i'-11,?0 ;>4JO,OO .. h03.UY • 0 .;I .09 .oo 606 .•. 90 11.89 555,56 . , 8475,UO 115•1,00 IJ, 0 0 o.uo '>'-'l,20 .:s.no.uu t-U3,.-<t) 111 0 '(, • 1 0 .oo 726,91 12,60 615,10 • 
,! 

flH58,00 1A"1,UO u,oo I) o O (} ,CJ?.. ~o [4f>0,00 hQ0.ti3 .cl .23 .04 1052,38 tl. 3 3 277.98 
8858,00 3,i,.00 o.oo o.oo -,CJ;>,30 n30, oo 60?.,:::,l • 0 ti ,07 • 01 932.45 10.21 384,48 'If 

I ' .,, 8858.00 3fl3,00 o.oo IJ O Q 0 c;q;,.·rn 2430.UO 603,l? ,06 .06 • o 1 928.27 10,82 455,86 1e 
,. 1 

. BH5fl ._oo 1'11,00 o.oo o,ou ,'-12. rn .3310,UQ h01,P4 .o7 .01 .01 1090.00 11,54 662,18 i I 

I, .1, 9240,00 3>1?,0U o.oo ,J. ~ (I :,'l3,,:'U [4-:,l),l)Q f,UO,',lf 0 3!'. .4,' .03 1204,25 7,77 110.98 • 9t40,00 3•?,0U O,Ou 0,0() 'iCl] 0 ?0 ?130,UU 1,Cc'.,fiO 0 ~ j • 1 y a Q l} 1369,67 ';1,40 257.66 
9240,00 342,00 U,00 U O O 0 'iY],20 243U,00 6U3, l>l ,lY .15 ,04 1387,86 9,98 304.33 

··", 9240,00 3~2.00 u.oo o.oo 'iQ1.20 3330.00 h03.Yl .2U .lb ,04 1620.77 10.71 349,58 • 
lOt,7,,00 lli1'i 0 UO u,uo 1),00 ;,--, 4. 1 0 l4h0,UO bU2.7Y , 1 6 1.64 .02 957,14 tl,69 262,40 •• 10875,00 l61'i,OO 0,01) o.oo 'iY4,lC ?lJO,UO hU4,Q;> ,17 l. 3 'i , 0 1 1191,37 9.92 306,63 • '· 10_1375.IJO lli1'i, OU u,ou u~oo ':)44, 10 ,'4lU,UO bU4 0 'ttJ • 11 1. 2':> .oo 1290.92 10,36 322,23 

' 

·I 10875,00 16~'i,00 .,,,, o.ou u.oo 'i'l4, 10 3130,UO 605,31 .. ~u 1.40 .oo 1599.15 11, 21 353,52 • 1_22A0._00 l40'i.OO o.ou o.uo -;C!c,,00 1460.UO t,04,lY • 4':I 1 • 39 .33 1155.84 9,19 114,00 
" 12tso.oo l40'i.OO u,uu IJ. 0 U .,-,'i.'.lO ?130.00 t,O'o.41 • 'i ' 1.41 .41 1495,93 10,43 114.00 • 12280.00 140'>.00 u.oo o.oo -;Ys. au <'<t.iO. 0U hU':>,Y() .61 1.44 .44 1639.<>8 10.90 114. 00 • 12i!fl0.00 l4rJ'J,00 o.ou o.oo -; • :,, 00 1Yrn. llO f.06.'-JT • 7~ 1 • 6 7 .!:>4 2067.37 11,97 114.00 

1·· 

•1" 12.:!0A.OO 28.00 o.oo o.oo 5gs.20 l<tl:>U.00 604.b4 .01 • 0;;, .21 1460,00 \1,64 90,00 • ___ _12308. 00 ?'1.00 o.ou (). 0 I) "iQ"i.20 c.110,00 60 6, l "'i • 11 • 0;;, .23 2130.00 l.O • 95 ':13, 00 
1230/l.OO 2«.,00 o.oo 0 0 0 0 C, .. , • ?0 2430,00 fiU6,b4 • 1 .;I .02 • t:4 2430,00 11,44 93,00 • • 12308.00 ?'1 0 UO u.ou o,ou '14':> 0 ,!II .1.nu.on h07 0 t--4 • 1 ':I • 0 j .2A 3330,00 12,64 93,00 

.. 

12356,00 4 8. 0 0 606.flO 606.00 i'l':>.20 1460,00 604,t<'> .01 • 0 l .oo 1460,00 9,65 Y0,00 •- 12356,00 48.00 6U6,HO 601i,OO 'i'l':>.20 2130,00 606,22 • 11 .01 0,00 2130.00 11.02 93.00 • 1_2356,00 4- ~. 00 606.llu 606.00 "i.;>!:,,?O 2430.00 606. F, ,13 " 11 0 • 0 o. 2430.00 11,55 93.00 
12356.00 48,0(J 606,t-U • 61.i",, 00 ,_,.,_,-u 3Btl,OU ou7.Y? o l lj .08 0,00 3330.00 12,72 93.00 • 12.~56. Q 0 200.00 u.ou 0. 0 U .,q,,_;o 1~-liu,00 hU4 111 t1--I ,lb 0 0Y ,U"i 963,95 9,59 381.19 

••• 12!:>56.00 200.00 o.oo o.oo '5Y'5 0 30 2130.UO 606.32 • 1 0 .OY .oo 971.22 11,02 470,23 
.. p, 12'556.00 200.00 o.oo o.oo 'i93,JO ,:'430. uo 606.89 .08 ,09 • 0 l 979,13 11.59 503,83 • . l 12':>5~. 00 200.00 o.oo o.ou 'JY':, 0 30 3330,tlO 6U8 0 17 • (J 7 ,09 ,04 1058,99 12,87 565,58 

• • . ,_ • . , • .. • 



• • ) 
SE.CTION CHA~NEL MIN EL OF •~/\X EL OF '<II~ FL IH sc ,~RGE CwSt:L HV HL OUlSS r1CH DEPT'1 TOPWID • 1'1UMt!ER LENGTH ROA[WAY LO,r/ CrlORD GROI INL) (CFS) • 13470.UU 914.00 o.oo 0. 0 0 S-.5.70 14!:>0.uO f,(;5.1-l'l • 1 U .90 .02 817.33 10.19. 421.30 (. -------- __ ,, ___ ·- - - -- . - . .. ... . . -, 

1'1 13470.00 414.00 U. 0 0 u. 0 0 c;q-,. 70 ~110.uo t,IJ7.00 • fJ b . (-,, • 0 I 914.31 l ll. 30 486.18 ,. 
• I 13470.0U 914,00 c I) nu 0. 0 0 "YS. ro ~ 1+3ll,OU 6U7 0 4fl II I) ( • .;7 , 0 0 943.90 11.78 513,':58 

·I l 34 1 o .•. o o 914.00 c.ou o.oo -,q'>.7C _u,0.uo '>IJ'i.o4 "Oo ,4f .oo l O 45. 92 l ,~. 94 569.18. 

• 14920.00 14'30.00 u.oo o.oo 3'-H,. 40 1460.00 t,IJfi.oA • U ·1 .7'5 , 0 I 1365.11 <l.28 167.25 •• l4'c120.0U 14'>0.00 o.uo o.oo 'i9H. 40 2130.00 h07. 7':> • I U , 7 7 • o I 1930,16. ,i • 35 188,11. 
14920,00 14:,0.00 u.oo u.oo ',9H 0 40 ,:4Jll, llO t,1Jl'I. 20 • I l .75 .02 2164.89 '-1,80 229,56 • • J 14'120.00 1430.00 o.oo o.oa 5~i1.<+0 , nu. u o niJ9, J'l • 14 .12 ,04 2821,01 10.93 251.'75 

" 17000,00 20RO.OO o.oo o.oo 599.70 1350.0U 61J7.H9 • 4t, 1.48 • 11 1068.0l d,19 100,92 
•1 17000,00 20,10.00 U,OJ o.oo 59'-l.70 1970.00 609.12 • 4-; 1,64 • I 2 1365.27 9.42 143.58 • .. ,1 11000.00 2080.00 o.ou 0,00 'i'-l'-l.70 2c50,l)O (,l,'i,:::>-1. • 4'i 1.65 , 11 1472.95. ;I, 89 16.5,99 .. 

11uoo.oo ?OH0.00 u.oo 0, 0 0 -;9-.,70 •uRU.00 ;,10.·1>< • • 4 I 1.61:! • I 0 1722.22 1 ll. 08 223.88 • 1902'>,0U zo;,,;.oo o.oo 0. 0 0 ',1)·1.00 1<'40.00 '>li-'.10 "?.b :, . ""' .O'l 1240,00 'I, l 0 56,48 
19025.00 2025.00 o.oo o.oo '>UJ,LJO l/Jl0.00 613,3'3 • 33 4.01 .oa 1720.14 10.38 143,29 • •· 19025.00 2025.00 o.oo o.oo .C,03,00 ?070.00 n.l3. 7'3 .33 3. 9', .oa 1874,36 10.78 176.03 
19025.00 20?."i.OO o.oo o.oo '>03.llO 2,;Ju.uo t,14.6'i ,33 3.70 .01 2208,29 l ll .69 247.94 
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39't85..00 100.00 0,00 o.oo 'i"ll. 30 Yl0.00 636.6'1 • 2\1 • 33 .04 504,44 ':,. 39 524.37 
394A5,00 lllll,00 0" Oll ~.oo fi'-1 l • ~u 1320,UO td'I, 0 3 • t!.:, • 34 • (I 2 562,22 :, , 7 3 576,92 'I •· 3'-J4A5,110 lOll,UU 0,00 o.oo h:tl. 30 l<t7U,lJO b.:l7,ll "~=:,, .37 .01 588,'H 5,91 5.80,57 • :, J 31:1485._00 lll~.oo 0,00 o.oo n"ll.30 ?u7o,oo r:dtl,10 • 0 !:l ,le ,Ol 478.'+4 b • 80 618 • 91:l 

el' 3':1':>A5.,UO 100.00 0,00 o.oo 6 .'il. '>O •-1}0, 00 637.13 .i'O .31 .03 44g,04 S,53 566,30 • 39585,00 10~.oo 0,00 a. o o Acll,fiO l.<20,llO 637,44 • l ':I .33 .02 520,19 5,84 581.59 
3'J~As.no lOL 00 o.oo 'J • 0 0 A"H.i;o 1470,UO r,37,:,3 • 1 " • 34 • 0?. ':>41,5\l ':,, 93 585.85 • 3'J~l-lS,IJO 1110.00 0,00 J,00 ">'11 ,hO 2070.00 n3 • .c, .lu ,lb .01 511.91 6,65 612,43 , . 

I 3':1885.00 300.00 o.oo o.oo A32, 70 910,00 637.';9 ,41 .97 • 11 57A,ll 5,29 211,90 • . ' 39tl85.00 300.00 o.oo 0,00 '>3?,70 1320,00 63A, ::H . "::, 1.09 • 13 711,18 5,69 416.29 ,,! 39tlA_5.00 100.00 o.ou o.oo h'I?, 70 14 70 ,oo b3H,!:>l .4~ 1, 11 • 13 746,82 . 5,81 536,41 
1~.1 39<185,00 3011,00 O.Ol) '.l • U 0 '>·I,>. 711 ?.u7u,uu nJ-:l,-,,1 . "() • !,I 1 ,15 842 • 04 6.21 661,91 I • • '+0185.,00 '1()/1,00 v.oo 0 • 0 ,1 "'n. 111 \110,\JO h.:l1,l4 .22 ,90 • 0 6 474,28 S,44 248,60 

40185.,00 ,no.oo 0,00 o.oo h'l3. 70 1320.00 639.65 ,2.:l • ',I 7 .01 580,41:l S,95 271,47 ... 40185.00 300.00 o.oo J, 0 0 1\13, 70 1470,IJU h3':l,79 • r' t+ 1 • 0 0 ,06 621.07 6, 09 277.57 • I. _40185,00 300.00 o.oo :i.oo liT'I. 70 2070,00 640,17 .:H 1 • l <t ,03 788,80 6,47 372,91 

• • 
•· i. 
• 1. 

' • • 



• • 
-• SECTION CHANNEL ~I~ EL OF -~,x tL JF MI~ ti_ OISCHIHGE <>•SEL ,; ,/ r'L OLOSS QCH DtPTH TOPW[CI • NUMt!ER LEdGTH "OM)w A Y L 1,;,1 CHO"lD G>;lll~'D {CFS) 

' 41175.00 9Q0 0 00 o.oo o.oo f>l4.I0 _t!.i'~ • U 0 6-<+.0. hJ • (I 6 1. 4 '3 .as :369_. 62 _ f>. 73. -- 6f>J_.51 r-··· -.;1·1 :;~:oo· -""cicin. 00 
. .. ... 

(1. 0 0 o.oo 6 ,4. Io 1,-au.uo b~+lii?..._ .P~ 1. 41 .05 ,.01.-,7 7. 19 A56.4l • e:• 41175,00 94~,0ll (). 0 I) J,UU C->J4.!0 1 :no. u o A.ttl e4!:'. • t"i 4- l • 3,; .on •+07.~9 7 .32 865 • 0 3 ,, 
i.- 41175.no 940,00 ll. 0 0 :i.oo "1~4.10 lH'lO,oo r1'+l111YO • ('14 1. 3 '-,1 • 0 A_ •+41,Yc 7.AO 892. 14, 

.,,: 
I 

SECTION DISCH/IRGE Cl•1SEL c,~SFL OIFF ClvSEL DIFF c·.-!SEL- ,SELK TOf-'1•1 JD T.w. DIFF LENGTH • NUMRER CFS E ~CY r; EACH SE"CTIO,\I 
20.000 l'-40,00U 59>1 0 HOO 0.'10() 0,000 U,300 47f,-'JO 0.000 o.oou • • 20.000 ??40.~00 601,YUll :'1.100 o,oou o.nuu 1307,'lcb -'330.596 0,000 
2 o, o o_o 2S60 0 0UO 602 0 bU1) , 7 00 O.JOu o.ouu 131'--. 34>:l -,n-,.11;1 0,000 
20.000 1500.000 603.200 0 bllO u.ooo 0.000 13?0,000 -842.770 0.000 i·· • jf, l. 0611 " 875.000 1540.000 ~9H.d75 0.000 • 0 _7:, 0.000 o.uoo t:155.000 j, 

I 
I , B7:,,QOO 2240. ai,o hOl.•:U.3 -~ 0 '.1 '") k, • 0 33 Ll.OLJU 11">2.610 -7'11 .!':>42 85!:>,000 • R7:,.000 2S60.000 b02.b.:IU 0..:, .J 7 .030 o.ouu 130A.14"> -947,078 855.001) • I R7:, 0 QOO V'i00.000 b03 0 2'>0 • ~ 11 • 041) 0.000 Lil'>,5Fd -454.500 ':155,000 

.1:'. 3080.000 l4 70. 000 599.113 n.ooo • 23>:l o.oou 3h9,H57 0.000 220:i.OOO • 1- .• 3080.000 2150.000 602.041 2,'!?fl • l_ 0 H 0.000 10">2.364 -6h2.':>07 2205,000 
I , 

-·- . 
.3080.000 2450.000 b02.72':> 0 f:,d3 • 0.,., o.oou 106">.607 -67:,. 7':>0 2205.000 • JORU,000 1150.000 h03.3b,:, .':>41 • 1 2.-, o.ouo 1078.034 -688.1(7 220:>.000 • 
46fl0.000 1460.000 ':,,1,1.271 0.000 0 lbO 0.000 31 I.YO.:! 0.000 lb00,000 • 4680.000 ?130.000 602.105 ?,H32 ,Ob4 0.000 445.310 -13],<t07 lb00.000 • 4680.000 24,0,1)00 602.7E>l • n76 ,nSb o.ouo 484.526 -172,624 lb00,000 
46HU.000 1'1 • 0,0llO 60::S,440 ,l',,;4 • 0 7 <t U D 1J \JU '>17.007 -20:>, 104 lbU0,000 . , • 6200.000 l4o0.000 .,.,., • .,(J6 0.000 • r! 33 u.Juo 4,1:,, 750 u.ooo 1520.000 
6200.000 2130.000 b02 0 18'3 ?.o>'2 .083 o.ouo 1002.14!:l -506.399 1520.000 •· 6200.000 ~430.000 602,tl':>4 .661i .074 o.ouo 1164.0S',1 -66A.310 1520,000 • .. 6200.000 ,,30.000 603.540 • 6':lf, .100 o.ouo 1373.26B -H77.Sl':i 1520.000 

•" b254.U00 1460.000 :,<;', • .,.., .; 0.()0U • 0 ':,,! o.ouu 4YH 0 ,1,>7 0.000 54,000 • 625_4. 0 0 0 ?130.000 002. l<;J ;,.,;,,._ .ou, o.ouo 10??.9l'I -524.llJ 54,000 
6254.000 2430.000 602.tJ:,q o 6hS • o a .. o.ouo 1170.062 -671.235 54,000 • • 6254.000 1330.'lOO n03.':>45 ob~7 • 0 0:, 0.000 1375.'<16 -877.089 54,000 

6279.000 14600000 i99,7<Jl 0.1100 ,23] 0,000 '>l?,?.O<t 0.000 25,000 • • 6279.000 2130.000 602.2:>8 " 0 4r,7 o Ob"':> o.aoo l04fl.404 -:->36,cOO 2!:>,000 
6274.000 24]0,l)OO 602.',11 l o h"JI • u "" 0.000 1177.~lb -h6':>o312 25.000 
6279.000 3330.000 603.600 .6~',/ • a 5'> o.ouo 1422.414 -'!10.20':i 2s.oou, • • 6420.000 1460.000 ':>99 0 847 o.oou .05:, 0.000 515. l>ll 0.000 141,000 
6420.000 2130.'lOO bUic' 0 27Y ? ... .l2 ., 02 ! U.QlJO 103::i.20':> -Si::0,024 141,000I • E,420.000 2430.000 'o02,Y27 ., t:,4H ,Ulb o.ouu 1174.SA',1 -h':>'!.s-01:l 141.0001 • 6420,000 vuo.ooo 60.:1.61 f • t),;, 1 , u 1 rl o.ouo l4?'l, f04 -'>13, ':>23 141.000I 

. 'I • •1,;1 6421.000 1460.000 59Y 0 1:i47 0.000 .oou 0.000 477,69'1 0,000 l,OOGI 
6421.000 21.30.000 t>02.27',1 ?.432 .ooo 0.000 1031.04b -553.]46 l,OOCI 

('l 6421.000 2430.000 oiJ2.,;,27 o ,')q.H • /JOU u.1100 1173.lYJ -69':l.4'l.:! 1.000 
, . . ,, 6421. 001) 1130 0 000 Ol):,., 61 7 D l"')'-11 .oou o.uuu 1423."><;] -'>4'>. H:53 1.000 r ,, 

I. ·-
6447.000 1460.000 ':,'-l,;,,tsb7 o.oou ,O<!O o.oc,o 480.021:i 0.000 26.000 I I .,'.I 6447,000 2130.000 602.32-l ?,4'12 • 0:, J o.ouo 1050,-}76 -570.':149 26.000 .:,• 
6447.000 ?430.000 602.'17.l ._64 3 .,046 0.000 llAl,151 -701.124 26,000 

', b447,000 :;330.000 '1UJ,h7ll 0,, --i •-i • (.) ':, j 0.000 l460.q62 -Yf<O. t:13':> 26,000 . '" • 1~·. _b 4 4_ 11_~ O_Q I) l4_6lJ • 'JO_IJ _ .,~~.,~~1J 11 Go n ;1 . oll"_j 0 • .1 U U 'JlQ,-121 0.000 1.oou 
644!:!.000 2130.000 bU2.J36 ? • ..,,)7 • o o r o.oou lO'>S.151 -!,3:,,430 1.000 • b448.000 2430.000 b,)2 0 '-,177 o h 4' l • 0 0:, 0 • 0-0 0 lli<2.l44 -66c.222 1.000 • 



• 732'::>.000 1460.000 60u.•Jo6 O. U 00 .136 o. o·o u 450.lS:i 0.000 877.000 • 7325.000 ;,130.nno 6ll2.J7I ;>. -1•)5 • 0 3:, 0,000 557.510 -107.3'5:i 877.000 
7325.000 2430,0110 503. 00';> .':,34 .02'3 0.000 577.861 -127.706 877.000 - -, J ".)c._ nnn ".} -::J -::a,, nnn ..._ n ..l -, n--, 7 ."'I 1 f\ J rJ " t\ (\ fl L fl C. '.l I\ J - , cc.::. II I, D u-.-. j\ ,, /\ -- IJf:.:JoUUlJ ") .J .JV o, l/ U V -JUJolVI o I ~J J. Cl V..JC \.I• \JV V OIJJoC..VJ -.L~JoU..,.O a,,.uuv -d 

- . -· ~ 

847S.OOO l4nO.noo n\Ju,4"Y 'l,OOU ,432 u.noo 405.>J33 0,000 1150.000 . , il47'::,,IJOO cl.:JU,O//n n/J2,'<l2 l. ~ /4. ,lfll D. ODu S.10. 04'< -124,clO 1150,00tl • l:!4 7'::J. 000 2430cnou 003.0>l/ • 61 '-> C r: ~ 1 U,IJlitl :iSci,-564 -14'-i,731 11so.000 

'' AL,. 7r;;., nnn -:i: -:i: :i.n nnn h r1 ..( k !l 1 ., 1 6.. n<.,4 n "I I\ n ,_ l c; na,;.;. -?flU ",,,!J..? 1 l ~n nnn 

•I, '-'''-'OVV" -'-•-•v,guvv ...., ., ... " "'-' ... D 1 .L ' IP V-'--, VO 'JV U '-'"--'ctU"-' <-~ V ,• ct'-'-'<- .L.L.Jvevvv 

j• 8858,000 .132 0.000 277.~Hl 0.000 -1 1460.000 b00,6,'4 O.OOIJ 383.000_ 
" H85b.OOO 2130,ono 60,',5l4 1," q4 o04c o.ouu 3,:iL>,4H4 -100.!:,(JJ 31:!3.000 .,,,i d858,000 ?4j0. 01) 0 ,:,Ll3, l~1 ,r,07 • 0'.H 0,000 45">,'l"iO -177.b?'i 383.000 • 

' 

88:ib.OOO 1130.0flO bll3,o41 I> 7 ~(1 .040 u.ouo 6f.2,17Y -.:Jb4. l 'lY 383.00_0 
I , . ; 9240.000 1460,000 600,Yo-, 0.000 • 33Y o.ouu 110.978 0.000 382.000 

,,. 
9240.000 ?130.000 oll2,59'> 1.6?>3 .oe<' u.ooo 257,665 -14n.687 3.82, 0 Q_O_ 
9240.000 2430,100 bJJ.lt14 o-, --iR 0 Qf._j u.ooo 304, .l34 -l<-i3,3'::J6 382.000 

I 
•· 9240,000 3330.~00 bO.:l,90-J , I %n , 0 h fl u.ouu 349,5'l4 -?3b,607 382,000 • 
el 

10875,000 l4b0,000 602. 7<-i2 0.000 1. >i,!4 0,000 26?.401 0.000 1635.ooo 
1087:i.OOO cl3U,OOO b04.0,'0 1 0 ;;>;><; 1 • 4?4 o.ouo 306,632 -44,231 1635.000 I • 10_875.000 2430,000 oU4,457 ,437 l.?.73 U,000 322.2:-n -5<-i.832 1635.000 

' 10'l7!:,,000 ·n,u. nnn nO:i, .:10 f Cl~ -,r, 1. 3~,:, 0,'lliU 351,!:,21 -41,120 lb3S,OOO 

I 
. ,'' • 122RO.OOO 1460.000 f)0!tc 111~ 0 0 U.flll 1, .h l 0,tJOU llj,'IY'ol 0,000 1405,000 

,- 12280.000 2130.000 60:i,4.:ll l,c4Fi 1.411 0.000 113.999 -.ooo 1405.000 
•1" 12280.000 2430,0tlO e,0:,,Hy':, ,4t,4 1 • 43-i O,•JUU 111.999 -.ooo 1405.000 1• 12280.000 1130.000 oOb.Y7i l.07tJ 1. 6t,6 o.auu 113,99<-i -.ooo 1405.000 

I •· l,'308,000 14h0 0 000 604,,n7 0 fl U ll 1) • 6"' 1 U, '1UU ~Y,999 0.000 28.00\J • 1<'30/i,OOO 2130,000 '>~h.147 l,iltl 0 71 'J u.ouu 92.999 -3.000 28.000 
12308,000 2430,000 606.6.:J-i • "'~2 0 7 4.:J o.aoo 92,9YY -3.000 28.000 • • 12308,0UO 3330.000 fi07.841 1. 20<' ,8b7 O,ilOO Y2.9Y9 -3.000 28.000 

I 12356.0011 l46U 0 'JOO :,rJ'toMt+~ o.uoo 0 ') 11 U,JOO ~Y,9YY 0.000 48.000 • • 12356.000 213~.noo 60b.<'l-i 1.371 0 01,' ll • •JU 0 9,' 0 99Y -.:J.000 48,00U 
12356,000 ,'43U 0 0u0 '>Ob. /4.-J n '::, 1 '} ,lOY o,ouo 92,999 -3.000 48.000 
12356.000 3330.000 607,Yi-. l • l 7 o .07H 0.000 92.999 -3.000 48.000 --

I 
., .. 

1 ?_556. 0 U 0 1460,000 604. 887 0.000 , U :i9 o.ouo 3Al,191 0.000 200.000 
" 12556,000 ?130.000 f>Ob. 32't 1 -~-37 .llJ,:, u.ooo 470,22Y -8Y,038 200.000 •· 12556.000 ?430.000 n1Jb 0 K',l"J • ':, 71 0 l 4h O.JUU '::>03,'l2Y -122,b38 200.000 • 12556,()00 1,]o.noo e, ,1 8, lb 7 1,? 7? o 24 b 0.100 ~h5,5'l0 -lb4,3bd 200.000 

I 
. ,, 13470,000 1460,00U o0':i,MY3 0.000 l.OOb o.aoo 421.3()4 0,000 914.000 • !? 13470,000 ?130.000 6U6.Y93 1" 102 0 f, 7 l o.ouo 4Sl6 0 1A3 -b4,87Y 914.000 .. 

13470.000 2430.nou ':,<)7.47:, 0 ~}.,.., () ,:i>iU o.ouu 511,579 -Y2.27S 914.000 • •· 13470,000 3330,000 bOb 0 '>4 3 1.1 .. ~ o47l"l o.ouo :,<,9.l>i<J -147,t,76 914.000 

14920,000 1460,000 606,673 n.ooo .78'> o.oou 167,247 0.000 1450.000 • • 14920,000 2130.000 bJ7.7:il 1.073 • 75b o.oou 188,109 -20,861 1450.000 
14920._000 2430,000 b08,<'02 0 4.., 1 ,727 o,ouo 22-..560 -62,312 1450.000 

• 14920.000 313U,0UO ':,119,330 1 0 1 ~ '\ 0 0H7 o.~uu 251.9">3 -84.700 1450.000 • • 17000.000 11su.ioo '>07.tl'il n.oou l 0 ,UJ I), 'JllU 100.924 0.000 2080.000 
17000,000 1'170.0UO 60Y.116 1.2:;,-; l, J6:, o.ouu 143.~t!O -4?.656 2080.000 •• 11000.000 2250.000 6QY,5<-i2 0 4 7""' l 0 3H,i o,ouo l",5,"18il -65,0b4 201:!0.000 • 17000.000 10Ro,ooo 610,7tJ<+ 1,19<' 1.45<+ 0,000 223.'177 -122.9:,3 2080.000 

I 
; • • ., 1902-i.OOO 1?40,000 e-.12.100 0.0110 '+.'2U~ u.oou Sh. 4 77 o.uoo 2025.000 

·- 19025.000 l"'Iu.ono hl.:J • .:J7>o 1.;.,7,< .... o °2h c'. u.ouo 143.2~·~ -86,810 2025.000 
19025.000 2010.ouo bl.:J.7d4 0 t+ L)6 4,lYt: 0.000 176.032 -119.555 2025.000 • 19025. 000 2"-30 ,000 bl4,669 • y O'-i 3 0 YU5 o.ouu 247 0 944 -191.468 2025.000 • 
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'{); 352'10.000 2070.000 633,756 • 7 fi 7 1,032 u.oou 532.96':, -49.090 11.000 

•I·! 
_,. 
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ti-.82· 
4. 

.48 
50-.-

••r ' 

' •• .... 

SECNO 
GI 
TIME 
SLOP-E 

':l-40-.-0-0 
620. 

DEPTi-j 
QLOB 
VLOA 
XLOi'!L 

6063 
3. 

630.0l 
69 • 
• 66 

440. 

630.0 l 
1:11 • 
• 87 

- 100.-

E,30.02 
96. 

1.15 
l o-o-. 

630.02 
108. 
l .39 
-- 5-0. 

CWSEL 
QCrl 
I/CH 
XLCH 

630.0-3 
118. 

o.oo 
535. 

• 64 
·42-0. 

o.oo 
528. 

• 79 
100 • 

0,00 
517. 

.98 
10-0, 

o.oo 
sos. 
l,13 
s-o. --

ICRHIS 
1QROB 
VR08 
XLOBR 

o.oo 
soo. 
' ., .I. 

WSEt.-ti: -
AL08 
JlNL 
lTRil~L 

770.0 
629.98 

~l. 
.030 

0 

770,0 
o.oo 
57. 

- , 030 
0 

7'70 • 0 

o,.oo 
4,9. 

.r.130 
i) 

0,.00 -
28. 

.030 
0 

o .. 00 
15, 

oi030 
0 

0 .oo 
9. 

,030 
0 

WSELK 
ALOB 
XNL 
I TRIAL 

o.oo 
6, 

n">n 

-EG 
ACH 
XNCH 
lDC 

T'IPE= 
629.99 

-10~. 
,040 

0 

TYPE::= 
630.00 

lOB, 
.040 

0 

TYPE= 

630,0l 
104 • 
• 040 

i) 

630,-02 
93. 

,040 
0 

630,03 
83, 

.040 
0-

630,0S 
78, 

.040 
0 

EG 
ACH 
XNCH 
IOC 

630,06 
74 .. 
A.I.fl 

i-lV 
AROB 
XNR 
lCONT 

HL 
VOL 
WTN 
CORAR 

l TAHGt:T= 
,01 o.oo 

921. · -0, -
.030 0.000 

l O ~ 00 

l Tll~GET= 
.01 .01 

894. :,, 
.030 .0 .. 1 

l 0,00 

l TMtGET= 

• 01 
841 • 
.030 

- l 

.01 
66~. 
,030 

l 

.D2 
530 • 
• 030 

l 

.02 
451 • 
• 030 

1-

HV 
AR0B 
XNR 
ICONT 

• 03 
402. 
_030 

.02 
14. 

.041 
o.oo 

.01 
17. 

,041 
0,00 

.01 
18. 

,041 
o.oo 

.01 
19, 

,041 
o.o-o 

HL 
VOL 
,1TN 
CORAR 

.01 
19. 

.041 

OLOSS- "13ANK · El.'IEV-
T~A LEFT/RIGHT 
ELMllN SSTA 
T0P1,IO ENDST 

470.000 
o.oo 

o. 
621.50 
359,42 

47D.•000 
.oo 
2. 

621.60 
356,76 

470,000 

2h9 

.oo 
s. 

621,80 
351.Sl 

.oo 
6. 

62,!,40 
33lf 0 34 

.oo 
6. 

62,~.90 
31!5.18 

.oo 
7. 

623,20 
298.A6 

OLOSS 
TWA 
ELMIN 
TOPWID 

.oo 
7. 

62'3,40 

t:>27,30 
b21'i o 110 

354,58 
"{14,00 

627.40 
626.10 

356, 14, 
712,901 

627,61) 
626.:30 

359,2:3 
71"0 • 7•~ 

628.21l 
626.•~o 

369.3:3 
703.6'7 

t,26.70 
627,40 

377.71 
692.89 

b29,00 
627.70 

382. 7'0 
6Bl ,S6 -

BA~~ ELEV 
LEFT/HIGHT 

SST~ 
ENDST 

b29.20 
627.90 

385.93 

·,11.n1 

• ,, 
,·, 
., . .. I. 
• ·:tf 

fl• 

•• '· i 

• 
' • 

':1• 

: 

• I 

' 

• 
• 
·• 
·, ' ·, 
',I. 

:;• 
' ' ' ,. -, 



• • "'· ,. 
1

111• 1040.00 6.17 
, _. 620. 1 • 

• 36 .45 

630.07 
152. 
2.33 

--1 oo. · ,!."-- - , .. , ;.1HliF7'9c3•--·-- ·1;0-0 .--
" .,I 

'_ ! 1140.0-0 
•. 620. 

:: • 37 

s. 76 
o. 

o.oo 
10-0. 

630. lb 
205. 
3.51!> 
100. 

2 ' ~ 

=
,, -· -----.-0021os 

• ,, 
I -- -->-'"4"1)-··"-0··· ·· 5·51) ···63il 40 " ,10; ,la;. • U • • 

,.I 620. o. 265. 
1

,,, .31:1 o.oo s.02 
I' ···-··01)44-f!i"·· · · ·-100-C· · ·-- 10-0 
:I~ • Q • .. 

•I•• 
I'' 1340.00 · S;.46 630.86 

• ., 620. o. 277. 
"~ .39 o.oo 5.32 --·----.-e-oso-s-a -1.-00----- · 1.00 'l • • • •· I: 
1.,,\ 

• 
• .. , 

"' 
' 
' 

I 
,,, 

.,.1 
' 
j 

••·1 
~---.• _: 

' ' 

1440.00 
620. 

• 39 
.oosos~ 

1540.00 
620 • 

• 40 
.006357 

s.47 
o. 

o.oo 
100. 

s.4o 
o. 

o.oo 
100. 

149-0-N~ CA~D USE~ 

3265 DIVIDED Fl.0\1 

lSAS.00 5.18 
620 • 0 • 

• 40 o.oo 
.0051t64 45 • 

1490 NH CAHO USED 

631.37 
277. 
5.32 
100. 

631.90 
301. 
5.91 
100. 

632.08 
602. 
5.66 

45. 

ij~_,w:r - 3265- DI v IOE-f> ft OW 

•

1

a SEC NO DEPTH CWSEL 
;t- 1.lt t)1', · - ·ON· 

• :"I TIME VLO~ VCH 
--~ SLOPE XLOBL XLCH 

.11 

•
I 

'} 1590.00 
--·- 6-21h 

•
" .40 
' ', • 0 04662 ltL ...... --

4.67 
-0.-

0.00 
s. 

632.07 
60"5 • · 
6.07 

s. 

"'. 
o.oo 
468. 
l .63 
100-.-

o.oo 
415. 
2.13 

-100-. 

. -o.oo-
355. 
2.55 
-100. 

o.oo 
343. 
2.01 
100. 

o.oo 
343. 
2.61 
100. 

o.oo 
319. 
2.73 
100. 

o.oo 
18. 

1.42 
45. 

CldWS 
QR1J8· 
VHO8 
J\L08R 

o.oo 
15~ 

l • .?9 
s. 

9 

o.oo 
1. 

• 030 
l 

o.oo 
o. 

.030 
2 

o.oo 
o. 

.030 
'Z 

o.oo· 
o. 

.030 
'-'2 

o.oo 
o. 

• 030 
2 

o.oo 
o. 

• 030 
2 

o.oo 
o. 

• 030 
2 

WSELK 
·· · AL!'l~ 

XNL 
!TRIAL 

o.oo 
o. 

.030 
?. 

' 630.12 
65. 

.040 
. ···(J-·--

630.27· 
ss. 

.040 
·O 

630.63 
53. 

.040 
0 

6J1·.1z 
52 • 

.040 
.. 0 

631.62 
52. 

.040 
0 

63c.~2 
s1. 

.040 
n 

632.57 
106 • 
• -040 

0 

EG 
AC"t 
XNCH 
toe 

632.63 
100 • 
• 030 

0 

' 
.05 

287 • 
• 030 

l 

.11 
195 • 
• o:;o 

l 

· .23 
13-J • 
• 030 

1 

.2s 
131 • 
• 030 

l 

.25 
131 • 
• 030 

l 

.32 
117 • 
• 030 

l 

.48 
12. 

.030 
l 

HV 
·11H08 
XNH 
!CONT 

.56 
12. 

.030 
1 

ll'!'IP! 

.os 
20. 

• 041 
o.oo 

.12 
21 • 

• 041 
o.oo 

• .30 
22 • 

• 040 
o.oo 

.47 
22 • 

• 040 
o.oo 

.s1 
22 • 

• 040 
o.oo 

• !) 7 
23 • 

• 040 
o.oo 

oi:!6 
2~. 

• 040 
o.oo 

HL 
VOL 
wTN 
CORAR 

.03 
23. · 

.040 
o.oo 

QJd.91 

.01 
a. 

623.90 
262.48 

.03 
a. 

6;;>4.40 
240.75 

.06 
9. 

624.90 
230.27 · 

.01 
9. 

625.40 
228.70 

.oo 
10. 

625.90 
228.70 

.03 
10. 

626.50 
225 • 90 

.o~ 
11. 

!>..!6.90 
89.78 

tit.Qt 

6?9.70 
6i:'8.40 

393.S3 
656.31 

1!>30.20 
621:'1.90 

400.09 
640.84 

l:>3-0 .7 0 
629.40 

400.72 
630.99 

631.20 
629.90 

400.1:ll 
· 629. '1 l 

631.70 
630.40 

400.81 
O29.':il 

632.30 
1!>31.00 

400.98 
6,?-6 • fl 8 

e,33.10 
632 0 40 

288.70 
408.05 

OLOSS 
TWA 
E:UON 
TOPWID 

9/INK ELEV 
t.EFT/RitlHT 

SSTI\ 
ENOST 

.04 
11. 

627.40 
88.18 

633.10 
632.40 

288.74 
407.84 

• 
• 
• 
I 
• 

·--.• 
,, 

-• :·I 

' " 

• 
• 
• w 
·• 
• 
·• ras 

• 
• 
• 
' • 
• 



• _. 
' .rr· 

~;L_ --

sa XK 
o.oo 

XKOR 
l ,22 

PRESSURE AND WEIR FLOW 

EGPRS 

1087,20 

EGUIC 

632.63 

COFQ 
3,09 

HJ 

o.oo 

ROLEN 
o.oo 

Q~EIR 

599. 

BlrlC 
2.00 

Qi-lR 

25. 

BliP 
1).00 

Bi~REA 

4. 

C ·•• 

,j ( . 
8°JDGE SECTION IM 

1591,00 5,13 .:'.i 
I· 1 ___ . 

620 • 0 • 
- - ,,-4·0·- - - ·ii-. -ofr· -

• 

/11: ,., • 002323 l • 

UH,1 

1490 ,•IH CMW 
•'.• 1595,00 

I''-·-------- 6-1.>ft;;·· 
1

'" .40 
•- ,00231~ 

,,, 

U<;EO 
5,75 

--o,; -
o.oo 

4, 

•1::1 1490 NH CARO U<;ED 

.,cc 
I\ 

1.:/ 

9', 

3265 UIVIUED FLOW 

1704.00 
620. 

, 41 
,-oot.553 

4,3-0 
o. 

o.oo 
Hl9, 

1490-Nh CARO USED 

---632,53 
549, 

--t.,,-67 -· 
1. 

632.65 
52:l, 
4,06 

"· 

632,SO 
620. 
6,76 
109. 

o.oo o.o,o 
Ti, 01

, 

i-.-ss- - - - -. 0310 
I• 3 

o. 0 0 
-- --915, 

l,75 
4. 

o.oo 
o. 

,03 
109, 

o.o,o ~,. 
• 0310 

2 

0,{JIQ 
~I. 

• 0~10 
? 

.,, 
VALLEY SECTION AN 

0 

I 
! 

••i 

1a1s.ou 
620 • 

• 41 
,016510 

1490 NH CARD 
1840,00 

620. 

5,15 
o. 

o.oo 
111. 

• ,41 
.. .005754 

U<-;EO 
5,70 

3, 
,89 
25. '[ ___________ - - - -

4~ .,, 
Uj~ -• 1.1 

i::-." •· 

' 

1915,00 6,20 
--- -ti20.---- - - ·14. 

,42'. 1,06 
,002881 75. 

1490 NH CAQU USED 

-. '!::>!',<; DlVIDEn FLOW 

633,75 
b20, 
B,05 
111. 

634,30 
598, 
1.11 
25, 

635,10 
51-0. 
5,34 

75, 

o.oo 
o. 

,SJ 
111. 

633,36 
19. 

1.21 
25. 

o.oo 
96. 

1,08 
75. 

0 • C>O 
0. 

• 0)10 
3 

o,no 
:I. 

• O!iO 
4 

0,()0 
.. - l,!. 

• 0!)0 
2 

632,84 
118. 

-- .oJo--· 
0 

632,87 
1Z9, 
,040 

0 

633,51 
g2. 

.040 
0 

634.75 
77. 

.os3 
0 

635.05 
84. 

.040 
12 

63':i.47 
--· -96 • 

• 040 
0 

.Jo 
46, 

~030 
11 

.22 
:56. 

,030 
l 

.71 
o. 

,045 
l 

l. 00 
o. 

.030 
l 

.76 
16. 

,050 
l 

,37 
--a9. 
.050 

l 

BAREA 
4.00 

ss 
0 • 010 

ELL.C 

629.JO 

ELTRD 

630,310 

• 21 
23 • 

• 040- -
o.oo 

.01 
l3 • 

• 040 
o.oo 

.40 
23. 

• 040 
a .oo 

1.10 
~ ... 

.040 
o.oo 

,,!3 
24. 

,040 
o.oo 

.30 
24. 

,040 
o.oo 

'.~li9.t\ 

o.oo 
11. 

627 ,40 · 
1e1.1s 

.02 
11, 

t,26,90 
129, 19 

,24 
11. 

6~B.50 
31.35 

2-30 

,15 
11. 

621:1.40 
29.96 

.01 
11 • 

6213.60 
88,0l 

.12 
-1 l • 

628,90 
24~.41 

ELCHU 
627,40 

CLASS 

30,00 

b33,l0 
632,40 

t88.4D 
415.55 

b33,l0 
632,40 

i88o31 
417.SO 

b87,90 
633,00 

494,50 
639.10 

~3!,HO 
633,70 

700,10 
730.07 

633.AO 
633.70 

685,86 
773.87 

034.11} 
·-- 634,1)0 

67?..64:1 
922. o·r 

tLCHD 
627.40 • 

' 1:. 

'ie ;. 
:w 
• 
• 
• ,I 

,-·,· 
i.,TI .,. 

,/ 

:;1. .-1, 
:·• 

• 
-·· 
"I 'I. 
'II 
-• 
• 
• 
I 



• l§[[k Q& AC k" Li • bEOS§ G,iAk @[€3 "~-- ~--·-
Q 

TIME 
SLOPE 

Ql.Oij 
'it.Ol'l 
Xl.OBL 

QCH 
VCH 
XLCH 

-
• 

lf_l 
ft.,,., --~5.-<Hr-----5,.85-- 635.:3-5 -

I • 1, b20, 12, 55i~ • 
• 42 1.05 6.J7 

,e!'1 
.004372 100. 100. 

. · · -l4r90 NH CA.RD 

,\ .: 2478.00 r ,: ',2iJ. 

'~:i .... ;:; 
lJSED 

5.55 
87. 

l ,85 
463. 

• !' l4i-9D t,,t1 Cll.~ D u•;ED 

637.55 
419. 
6.13 
463 • 

-b3-4.29 
56. 

1 .se 
100. 

o.oo 
114. 
2.26 
463. 

V~LLEY 5£CTION AO 

3140.00 •·1 ' i1~ --- - - - --6 2U-ii 

a 53 
q ,002625 

4,56 
· 395;, 

1 .s8 
663. 

~~:; -14':IO \1H CARD U'iEO 

640,16 
--- 147 • 

•• 11, 
66,3. 

., 3470 f.NCHOACH,'4ENT STATIOMS= 

o.oo 
78~ 

l,34 
663. 

400 • ID 

At.OB ACH AR08 VOL 1WA LEFT/RIGHT 
XNL INCH XNR WTN ELM IN SSTA 
I TRIAL roe I CONT COAAR TOPWIO ENDST 

· 0 .-00 
11. 

.oss 
4 

o.oo 
47. 

.045 
l 

o.oo 
· -251. 

.060 
3 

-·i,ss.~2•··•-·-·-·-.-SEi--·- - · ·· .3s · ·-- ·· -.-io 
87. 36. 24. 12. 

.040 .045 .040 629 0 50 
16 l 0,00 148,46 

637.97 
68. 

.040 
0 

1640. 25 
35 • 

.040 
0 

.42 
51, 

,045 
1 

• O<; 
58, 

,060 
1 

2.00 
2&. 

,Ll40 
o. 00· 

2. 19 
30., 

.04() 
o.oo 

.·04 
13. 

632.00 
149.14 

291. 

.10 
H\, 

635.60 
256,10 

,,oo.o TYPE= l TAABE:T= 400.D00 

6:~.5it. 
ti34.3u 

672.91 
Y23.17 

636.30 
6 35 0 8(1 

620.53 
76• .67 

638.80 
6~.oo 

497,91 
154.0l 

BHIDGE 5-ECTION AP ·1'9 MILE ROAD · OO'IIN::.TkEAM FACE 

•. '"' 3263.00 
I'"-- -----t.2n. 

. 1

1 ,55 
• . .00lbS0 

mw, 
•··! 

·' 

•--
- Sl'-ECIAL BRIDE;£ 

S.f:l Xi<: 

4.77 
451) • 
1.42 
123. 

XKOR 
·:f o.oo 2.59 

640.47 
70 • 

3.31 
123. 

COFQ 
3.03 •· ' 1:, PRESSURE ANO WEIR FLOW •. , 

I\ 
l . . ., 

• 
•· .,. ... 

EGPRS 

680.56 

l~GLWC 

640,52 

IH3 

o.oo 

3470 ~NCROACHMENT STATIONS= 

BRIOGE SECTION AP 

3-314.00 · 
620. 
.s& 

• 0-0-00&& 

7.02 
459. 

• 53 
51 • 

...---
642.72 

32. 
.99 
51 • 

o.oo 
i-oo. 
1.21 
123. 

ROLEN 
o.oo 

Q,iEIR 

4-78. 

400.0 

o.oo 
317 • 
• 060 

2 

640.52 
21. 

.040 
0 

BWC 
5,010 

Ql"R 

l41r. 

>100.0 TYPE= 

HWP 
o.oo 

BAREA 

20. 

.os 
83. 

.oso 
1 

• c~; 
31,, 

.041U 
o. 010 

l:IAREI\ 
19.63 

ELLC 

639.90 

1 TA;:.r.,ET= 

19 MILE ROAD UPSTREAM FACE 

o.o~t 
129,, 
.46 
51,, 

o.oo 
866, 
.060 

0 

642.72 
33. 

.040 
{} 

.oo 
284, 
.060 

8 

2 • i:10 
3i::!, 

.040 
0.010 

.01 
17. 

635.70 
27-'t.67 

ss 
o.oo 

ELTkO 

b42.DO 

<t00.000 

292 

o.oo 
lA • 

635.70 
390.41 

638.80 
,C,J8.1)0 

467.15 
761.82 

ELCHU 
635.70 

CLASS 

30.00 

638.80 
038.00 

409.59 
800.00 

ELCHO 
6:35.70 

• L'I, 

• r1;;:n:i1.n1r : .... . ,, 
·-• 11»• 
le 

,, 
I .,. .,, 

'·' 
;:I• 

• 
:·:W I. 
1• 

" ,,. i~, 
.,1 

•• ;~· 
• ,, 

.. I. 
.I 

"·• I 

'.;! 

•• -- ; Ufl~ 

• 
·1 • ~ 

• 



• _. 3470 ENCROACHMEINT STAT[ONS=• 
3414.00 6.63 642.73 

620. 440. 70 • 
• 62 .62 1.26 

400.0 
o.oo 
109. 

.t''"_,,_" -·••-O-O-Oi-3-5- ----·i·OO. --- -te-o·.,- ----

1:1-· -34 ~-~ ~~C~~~~~~1~N; ST~ TIONS:: 

.49 
HlO-. · 

/,. 3514.00 6.24 642.7l 
1-:•·· --· "--~(t.---------4'1~. -- ,,,, ·7.rt. ,. 

0 ., ' .6f, .68 1.4,! 
i : .000189 100. 100. 

' .I 
: ;[__ --· ~~~~~- -- gE~!H 

•
,, TIMI:. VLOB 

SLOPE XLOBL 

CWSEL 
OCH· 
VCH 
XLCN I - - --

-l_::t.-1-0--ENef«l A'CHt-tE Ni~ TAT l~S•or a 3614.00 ~i.86 642. 7,1;, 
5\/"· 416. 82. 

i221 

•1"1 
j24! _ 

• ,. 
;11 

f., .,, 
'' •· I . , 

.69 .79 1.11 
.000299 llOO. 100. 

3470 ENC~OACHMENT ~TATIONSe 
3714.oo 5.so &•2:ao 

590. 410. 92 • 
• 12 .93 2.00 

.oitott9 :100. 100. 

40b4 • 00 
590 • 

• 75 
.ilil3~38 

-~.31 
360. 
1.75 
35-0. 

-14\/0 · "1tt CARU -U'Sf:D 

643.ll 
161. 
~.90 
350. 

,:I 
;.,i ------

4190.00 4.03 
590. 471. 

--- -.111--- - 1.1)-5 -

643.43 
119. 

-2.04-
126. 

,, 

• ,, .0001:,112 126. 
' 

I" • 4240.00 
1,,I S90 • 
,.,L •. -- -----·-·· • 7-9-

• - • 000\/60 

1.: 4290.00 
590. 

,,:·-------- ----- .€Ii.I 

•·· .001372 

"-~,~n nn 

3.86 
45q. 
·t • 16 

so. 

3.71 
445. 
1.29 
so. 

'I - C.A 

643.~6 
131. 

-2.36 -
~a. 

643.~>l 
14~; • 
2. 1'6 

~Cl. 

l'.43.58 

400.0 
o.oo 

- 91,; 
• s2 

100 • 

CkIWS 
' Qt«)8 

\/ROB 
llL0BR 

- -- --11,-00 • 0 
o.oa 

92 • 
• 62 

100. 

400.0 
---o.oo 

87 • 
• 73 

100. 

o.oo 
70. 

1.51 
350. 

o.oo 
o. 

- • l l 
126. 

o.oo 
o. 

.01 
so. 

o.oo 
o. 

o.oo 
so. 

o.oo 

- ---

qfo.o l'YPE:: 
o.oo 64,2. 73 
714. 56. 
0 060 • 040 

- - ' - -~---- -- "o --- ' 

900.0 
o.oo 
616 • 
• 060 

0 

WSELK 
ALOB 
XNL 
ITRIAL 

7rYPE= 
6<•2. 75 

s2.-
• 040 

0 

E!; 
ACtt 
XNCH 
IDC 

•-100-. o - ·rrPE= 
o.oo 642.78 
525. 4c • 
• ObO .04<1 

0 0 

~oo.o 
o.oo 
442 • 
• 060 

l 

o.oo 
205 • 
• 060 

2 

o.oo 
449 • 
• -049 

2 

0.110 
3g5 • 
• oso 

2 

o.oo 
346 • 
• oso 

0 

o.oo 

TYPE= 
b .. 2.132· 

44. 
.040 

0 

6'1-3.25 
33. 

.040 
0 

643.45 
58. 

.042 
!) 

~,43.50 
55. 

· .;042 
0 

!l4J 0 56 
53. 

· .04? 
0 

643.65 

l TARGET= 
• 01 .01 

224. 34- • 
.060 .04() 

l · - O.OO 

1 Ti.GGET= 
.01 .oi 

11:1•. · 36. 
.060 .040 

H\/ 
llROS 
XNR 
!CONT 

l o.oo 

HL 
VOL 
WTN 
COR/11-! 

500.000 
.oo 
18. 

636.10 
376.3{1 

':iOO • 000 
.oo 
19. 

&36.50 
350.?4 

OLOSS 
TWA· 
1::UHN 
T0P~ID 

I T.tRGETe· · -- ·soo.0011 
.01 .o~ .oo 

149. 3a. 20. 
.060 .040 636.QO 

l 0 • 00 328.65 

1 TnRGE::T= 
.02 

119 • 
• 060 

l 

.13 
46 • 

.060 
l 

.03 
l • 

;,080 
l 

.04 
o. 

.oll'O 
l 

.os 
o. 

· .oao -
l 

.06 

.04 
40 • 

.040 
-0 • 0 0 

.31 
43. 

• 040 
o.oo 

• 17' 
44. 

• 0401 
0~00! 

• 04, 
45., 

• 04tl 
o.on 

.06 
45., 

• 040 · 
o.oo 

.oo 

500.000 
.oo 
21. 

637.30 
Joa.04 

.06 
23. 

638.BO 
231:1.42 

.03 
24. 

639.40 
363.36 

• oo 
24 • 

639.f)O 
339.13 

.01 
:>5. 

639.80 
320.14 

.01 
<,c 

1&39.30 
630.50 

•433.55 
,S0-9.85 

039.70 
638.91.t 

445.70 
"(95.94 

8A•~"- ELEV 
Ll:F'T/QIGHT 

SSTA 
ENDST 

640.10 
639.30 

457.70 
786.34 

t,40.50 
639.70 

469.14 
777.19 

&42.00· 
641.20 

509.55 
747.97 

c:,41.30 
643.20 

447.40· 
dl0.76 

641.50 
643.40 

·4b3 • B-2 
tJ02.94 

641.70 
643.60 

479.71 
"799 • 85 

641.YO 
'-A'2 D.n 

.~ 
• 8, 

'. . 
' ·• 
• 

. ,. 
• 
• 
• 11 
• 
• 
• 
' • 
• I. 

-:o•u 
,, . 
I, 'i. 
::• 
I 

• I 



. , 
1· 

0' ., 
,. 

. ., 

.001828 

4390.00 
590. 
-.al 

.002433 

• ,I SECNO 

so. 

31o4B 
4-18. 
1.-so 
so. 

DEPTH 
QLOB 

643.68 
172. 
3,54 
so. 

CIIISEL 
OCH 

o.oo 
o. 

o-.oo 
so. 

/,i Q 
: - ------T lfil: -

~ •- SLOPE 

-- llt. u·ft -
XUlBL 

- · V-CK·· 
XLCH 

CRIWS 
OROB 
VJ.01:l 
XLOBR 

l*::
1

··- - .~~40.00 

tt 71 590 • '[ ___________ --c£.,__ 
. . "-

• · .002892 

1'"/ .,, 4490.00 

l'•L 590 • 
,. -------- ."""1:11 

•. , • 0033!\5 

~I~,: .,:13, 
,.) 
' ~ 

4515.00 
590. --- .s., 

.00'>764 

3.40 
410. 
l.,'H -
so. 

3.35 
401. 
-1. !,4· · 

so, 

3.23 
380. 
l • ~o-
25. 

643.80 
1130, 

. -3-. a-?.-· --- -

o.oo 
o. 

o-.w
!:>O. so. 

643,95 
ld9. 
4o-09 

so • 

644.03 
210. 
4.71t· 

25. 

o.oo 
o. 

--o-.o-o 
so. 

o.oo 
o. 

0.-00 
25. •· .,. 

~ 

,-
VALLEY SECTION AQ 

• · 
f: 

• . . 

4540.00 
590. 

.83 
• 004213 

3.27 
388. 
1.74 

25 • 

1490 ~H CARD U~ED 

644.17 
202. 
4.50 

25. 

o.oo 
o. 

o.oo 
25. 

VALLEY SECTION AH 

•

,_1 

') 5740.00 •?1 
, - · --- ~90 • 

.• - ,93 

. - -., • 006027 

4. 14 
40. 

l,86 
1200. ~: -- . 

• ,;j C.CHV= , l 0CI CE~V= 
1~ -- --1:-4-9it" l'ilH" ·{: A-RO USEO- -

650.14 
. lJ<J. 
4,57 

1200. 

,300 

o.oo 
411. 
3,23 

1200. 

." V~LLEY SECTION AS 
I - -- -- - - - -

•

1"l 7440.00 4.39 
Is, 530 0 178, 
" -- ---i-.-v.- -- -- - -.-9"8-

•

._' '1 ,003577 1700. 
" 

6511.09 o.oo 
204, 148, 

- - 4,es-- --- 1.-001 
1700. 1700, 

------·; .... ~~ -~~ CAR~ USED 

2 

o.oo 
279. 
,051 

l 

WSELt< 
II.LOB 
XNL · 
ITRIAL 

o.oo 
260. 
-.os1 

?. 

o.oo 
?.44. 
-.ocs1 -

1 

0.00 
212. 
,051 

0 

o.oo 
?.23, 
.051 

2 

0 

643,76 
48. 

.042 
0 

E~, 
AC:H 

· X~JCH 
IC>C 

6•~3.90 
47. 

- .042 
0 

644.06 
46 • 

• 042 
0 

644,19 
44. 

.041 
0 

644.30 
45, 

,042 
0 

o.oo 650.33 
22. -30,. 

,040 ,051 
6 0 

o.oo 
182, 
• UJO···. -

f, 

658,21 
48, 

• 0-49· 
0 

.oe. 
(), 

• 01;0 
1 

Hli 
AROB 
XNH 
ICONT 

.10 
o. 

• o-a-o -
1 

• 11 
o. 

, ~11'10 
1 

., 16 
o. 

.oao 
1 

.14 
o. 

.oso 
l 

.14 
1.27". 
., U<tO 

l 

.12 
147. 
.100 

1 

• . o.oo 

.10 
4b. 

, 040 
o.oo 

HL 
VOL 
WTN 
CORAR 

.13 
47. 

.040 
o.oo 

.16 
47, 

.040 
0.00 

.10 
47, 

.040 
o.oo 

• 11 
47. 

.040 
o.oo 

6,00 
53, 

,040 
o.oo 

7,07 
64, 

- -.040-
0.00 

• 
308.07 

.01 
25, 

640,20 
291.33 

IJI obO 
799.67 

642.10 
644.00 

s,02.11 
7'99 • 50 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
cLMIN - SSTA 
TOPWIO ENDST 

.01 
26, 

"640,40 
292.07 

.01 
26. 

640.60 
287.43 

.02 
26. 

640,81) 
277,90 

2',,3 

.01 
26, 

640,90 
.?Bl.24 

2Y4 

,03 
33 • 

646.00 
176.69 

295 

, 01 
43. 

653.70 
344,52 

,,4re. 30 
644.20 

'507.34 
799,40 

642.50 
644.40 

<;:ill,138 
799.31 

042.70 
644.60 

521.23 
799,13 

64?. .1rn 
b44.70 

517.95 
799,19 

t,49.10 
648.20 

451'¼.51 
635.40 

655,70 
656,70 

386.03 
730,54 

• • 
I i • 

I' 
• 

'. ,.1. ,. 
w ,. .I 
·• 

"M" • ,i .. 

• 
• 
• bt~fl • 
• 
• 
• ,I: 

' 

:.• 
! , 

• 



Vitt@ • §€€1!6N ii • I_. 
' 

0940.00 
530. 
l .28 

.011536 

l .&s 
209. 
l. 75 

1200. 

666.45 666.15 
138. 102. 
s.sa 1.56 

1500. 1600~ 
~, 

-- - --- - .. --~----~·------ -•- ----------·· ----- -· 
··- •~- -~--- . 

:Ii 
e:'I 1490 ~~ CA~O USED 

Ii VALLEY SECTION AU 

lo-440 .-0-0- · 3.,92 

• 435. 25. 
1.41 1.04 

i'l 
---- -.00Jo2s-- ---1500.-

•· 11: ---
1 ,_ ---- ·-

I" 
•1·• 
n1~:, · - · - -
.ii" ·•I --------- -- - -- - -·-

' •-, ,,. 

" •H 
" ------ --- - --·, .," ,., 
,~01 

,_ --- --- -. ."' .1: 

•1':, 
" 

•
I' 
µ, 

11::-

• 
• 
• ,·· 

( 
l~b 

•· 
• 

b74.92 o.oo 
295. l H,. 
3 • ell ?..49 

1500. 1500. 

o.oo 
120. 
.100 

17 

o.oo 
24. 

.oso 
6 

ffl 
' 1666.61 .16 a.39 .01 664.00 

2s. 117. 75. 52. 664.80 
.040 .100 .o-.o 664.80 469.53 

17 1 o.oo 263.33 732.86 

297 

,675.09 • 17 8.47 · .oo -- -E,73.90 
ao. 46. 82 • 59. 672.60 

.042 • oso .040 671.00 353.73 
0 1 o.oo 104.98 ... sa.12 

• 
' I' 

' -·· ,. 
•

I 
' !I' 

'.'I 
~-
j;:• 
:'I J. ,, 
·i• 

,, 

:'.1. 
I.' 

-• 1·1 

1' 

1: 

• 
• 
• 11 

- - 1" I 

• 
,;I. 

, . 
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• J SUMMARY ~RlNTOUT FOR MULTIPLE PROFILES 

L 

• I' , I 
,i 

f>Lu+l·tif.lOOK IIBOVEGIBSON 

SECTION CHANNEL ~IN EL OF 
NUMBER LENGTH ROADWAY 

MAI( EL OF 
LOW CHORD 

HIN EL 
GROUND 

•1•· 
I ·-· 10.00 

,,
2 
·••I --- Hl.OO 

• · 10.00 Iii_ 10.00 

I . 

•. ::I 

200.00 
200.00 

· 200.e--0 -
2:00.00 

lbO.DO 
·H,o.oo 
i,r,o.oo 
lbO.DO 

190.00 
190.00 

- i•• o.oo 
1.:io.00 

iir40 0 00 4400 00 

•
1::1· E,40 0 00 440.00 
I 640.00 440.00 
11; 

. -----ct4lh~-- · -44i}.-O-0 · 

• auu) 
•1::! 

• 
•• ., 
.I'. ,, 

Jt,I .,, . 
' .]. 

' •
'I 

-~; 

8 

740.00 
~40.00 
740.00 
140.00 

1!40.00 
il40.00 
1140 • 00 
H4o.oo 

-- -J3~o.oo 
1~90. 00 
B90.D0 
,990.00 

'J40.00 
·940.00 
940.00 
940.00 

1040.00 
1040.00 

· l 040 .o-o 
1040.00 

Li~~ · · 1140.00 
'1•· ,J 1140.00 

. 'I 1140.oo 
"L _____ - -¼-l-4-0-,00 
·~· • 

• :r 
,AL_ .,,, 

1240.00 
.. 1240.00 

1240.00 
1240.00 

of- -- · -- --

100.00 
100.0i) 
100.00 
100.00 

100.00 
100.00 
100.00 
100.00 

.;o. oo 
.:;o. oo 
50.DO 
so.oo 

50.00 
50.00 
so.oo 
SO.OD 

100.00 
100.00 
l-0-0. 0-0 
l 00. O 0 

100.00 
100.00 
100.00 
100 .-oo 

100.00 
100.00 
100.00 
100.00 

o.,oo 
o .•oo 
o.oo 
o.oo 

o.oo 
6.oo 

-0.00---
0.00 

o.oo 
o.oo 
o.oo 
-o.oo-

o.oo 
o.oo 
o.,oo 
o .,oo 

o.,oo 
o .. oo 
o .. oo 
o.,oo 

o .. oo 
o .. 00 
0" 0 0 
o .. oo 
0,, 00 
o.oo 
0 ,.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

0 .oo 
o.oo 
o.oo 
0.-00 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o-.oo 
o.oo 

0 .oo 
o.oo 
o.oo 
0-. 0-0 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo· 
o.oo 
o.oo, 

0.001 
0.001 
o .oct 
0 • OCI 

621.50 
621.,0 
&21.50 
621.50 

621.60 
621.60 
621.&0 
621.60 

6?.1.ao 
6?1.30 
621.80 
6i?i • fHI 

622.40 
622.40 
622.40 
622.40 

622.90 
622.90 
r,22.90 
6;;>2.90 

623.20 
623.20 
6?.3.20 
623.20 

623.40 
623.40 
623.40 
6?3.40 

623.90 
&23.90 
623.'30 
6?.3.90 

o.oo 624.40 
o.oo 6?.4.40 
0 0 0() 624.40 
0 • Oil -f,?. 4 • 4 0 

O.Oll 
t.oo 
o.oo 
o.oo 

6?.l+.90 
624.90 
624.90 
624.90 

DISCHARGE 
(CF'S l 

:!t-55.00 
11>60.00 
'7S0 0 00 

1,050.00 

·455.00 
660.00 
740 .oo 

1050.00 

3AO.OO 
~so.oo 
620.00 

·aiw.oo 

380.IJO 
sso.oo 
620.00 
860.00 

380.00 
sso.oo 
620.00 
aao.oo 

380.00 
sso.oo 
620.00 
aso.oo 

380.00 
sso.oo 
620.00 
aao.oo 

Jf.10 • 00 
sso.oo 
620.00 
B-!W. 00 

31'10.00 
550.00 
620.00 
a~o.oo 

380.00 
-S50.00 
620.00 
880.00 

C'il'SEL 

62'l1 0 48 
6,:,;1 • 83 
629.98 
63~1 • 48 

62~1.48 
62~1.84 

· 62~1.99' 
63().4C, 

62'!~.50 
62•1.85 
631).0l 
631).51 

62'il.SO 
· 629. 1:16 

6310.01 
63,0.52 

62'9.51 
62'9.87 
630.0<! 
630.53 

629.-Sl 
629.1:17 
630.02 
630.53 

629.52 
629.88 
63-0.03 
63,0.54 

62:9. !:>6 
6ii!;9 • 92 
6~10.07 
6.:;10.57 

6,!9. 67 
6"10.oi 
6,IO .16 

· 6:10 • 64 

630.01 
0:10 .Jo 
6:50 • 40 
6:50 • 79 

HII 

.oo 

.01 

.01 

.Dl 

.oo 

.01 

.01 

.01 

.oo 

.01 

.01 

.01 

• (J l 
.01 
.01 
.01 

.01 

.ol 

.oii! 

.o~ 

·.Ol 
.02 
.02 
.o3 

.02 

.o3 

.o3 

.03 

.06 

.os 

.os 

.os 

.20 

.13 

.11 
• 0 'f 

.30 

.~6 

.23 

.11 

HL 

o.oo 
o.oo 
o.oo 
o.oo 

.01 

.01 

.01 

.01 

.01 

.02 

.02 

.02 

.oo 

.oo 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.os 

.os 

.os 

.04 

.18 

.14 

.12 

.o.,; 

.45 

.34 

.Jo 

.19 

0.LOSS 

o.oo 
o.oo 
o.oo 
o.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.02 

.01 

.tn 

.01 

.u7 

.04 

.o3 

.02 

o.oo 
.06 
.06 
.04 

OCH 

53.39 
71 .01 
78.03 
98. 90 

54.79 
12.sa 
78.·58 

100.57 

48.33 
63.31 
68.10 
81.24 

59.23 
75.54 
81.00 
99.68 

72.95 
'il0.31 
96.06 

1.14.50 

85.24 
ll02.42 
ll07.89 
ll26.47 

95.94 
112.43 
117.50 
135.23 

l3C/.51 
149.07 
l51.7S 
164.22 

216.43 
208.13 
205.08 
205.64 

248.10 
267.38 
265.40 
260.53 

DE.ll•TH 

7.,98 
· a.,3,3 

e.,48 
8.,98 

7,.88 
a.,24 

... $.,39 
8,.89 

7,.70 
8,,05 
8,,21 
8,, 71 

7,. 10 
7.46 
7.61 
s.12 

6.61 
6.97 
1.12 
7,63 

6.31 
6.67 
bo82 
7.33 

6.12 
6,.48 
t,,. 63 
7'.14 

:i.66 
6,. 02 
6.17 · 
t, 0 67 

~1.27 
i,.62 t,. 76 
i~. 24 

:i. 17 
!:i,40 
!i.50 
S.89 

TOPWIO 

345.02 
355.10 
359.42 
373.83 

342.27 
352.42 

· · 35<6;,76 · 
371.22 

336,84 
347.13 
351.51 
366. 1)9" 

314.28 
329.95, 
334.34-
348,94, 

286.801 
306.71 
315 • 1B 
334. 7~( 

27{) • 4~1 
290.39 
298086 
326 • 2~• 

259.B3 
279.8•• 
288.3:l 
316.43 

236.2•~ 
254.l'D 
?.62'.48 
290.14 

220.76 
235.00 
240.75 

· ·266.60 

ZH,.67 
225.83 
230.2:7 
l47.S,6 

• ., 
; , ;"; !h -/, • . I 

I 
.. , . ., ,,, 

' :J• 
I 

- ', ! 

•• ,, 
J 

.. ' " .•. 
' 

•• 
• . Ott\ ,. 

,, 

•• 
• 
• ,urn • 
• 
• 
• .!I 

,.i • 
• 



• •• SECTION CHANNEL MIN El OF MAX EL OF' HII" EL DISCHARGE CWSEL, HV HL OLOSS QCH tll£PTH TOPWID 

' 1_a NUMBER L_ENGTH ROADWAY LOW CtiORO GROUNO tCf"Sl 
1340.00 100.00 o.oo o.oo 6?.5.40 3B0.00 630.65 .21 .4!6 .o3 2z1.s1 s.zs 220.04 a 134e.--o-0 -----10-0.eo----- o.<Ht . -0-'.,·0 O-· 625.,40 sso. 00 · - 63&,;ijO .2s- .so. .oo 265.19 S.;4-0 226.10 -~,,-. 1340.00 100.00 o.oo o.oo 6?5.40 &20.00 630.86 .25 .47 .01 277.27 s.46 228.7D :• 1!40.00 100.00 o.oo o.oo 625.40 880.00 631.13 .25 .37 .o4 300.24 5.73 239.36 

~: - ·- -
•, 1440.00 100.00 o.oo o.oo 625.90 380.00 631.08 • 30 .46 o.oo 246.47 s.is 216.86 , . . 1440.00 100.00 o.oo o.oo 6?.5.90 550.00 631.30 .25 .49 .oo 265.97 5.40 226.00 
: ---·-·l-<t4&-•1Hr· ----1-0-0 0 -0-0--- - o.oo .. o-.oo 625.90 6f0.0-0 · .. 631.37 .2s .51 ;. 00 277.28 5.47 228.70 ., 1440.00 100.00 o.oo o.oo 6?5.'iHl 880.00 631.60 • ?.o ,4B .01 308,04 s.10 238.25 ;; ... !j (~ 

1 

1:; ¼5-40.00 100.-0-0 o.oo- o.oo 626.50 360.00 631.67 .30 .st+ o.oo 248.19 s.11 2.L6.66 1·1 •. 11; 
1540.00 100.00 o.oo o.oo 626.50 550.00 631.83 .33 .5e. 0.-00 291.63 5.33 222.99 
1540.00 100.00 o.oo o.oo 626.50 620.00 631.'iO .3;:: .s1 .oJ 300.74 S.40 225.90 

.. 15-40.00 100. oo .. o.oo -o.oo 626.51)- - 880,;00 632.13 • 3:? -.56 .03 -330.6c 5.63 23S.29 • l5B5.oo 45.00 o.oo o.oo 626.90 Jeo.oo 631.95 .el , 16 .ol 374.95 i:;.os 75.24 • , .. 1585,,i){l ·45.00 o.oo ·o.oo 626.90 sso.oo 632.03 .40 .24 .IJ4 537.79 5.13 84.45 

r ~! 
1585.00 45.00 o.oo o.oo 626.90 620.00 632.08 .48 ,26 .oa 602.36 s.is 89.78 ,. 
1585.DO 45.00 o.oo o.oo 626.90 880.00 632.33 .12 .31 c.oo 816.24 5.43 117.35 1n, ' L ~-. - -- ·-- --- -

' ., l'i<-,0.00 s.oo 0 .o 0 o.oo 6?.7,40 38-0,D0 631.95 .24 .ol .02 375.48 4.55 74.4g • 1590.00 s.oo o.oo o.oo 6?7.40 sso.oo 632.03 .4·t> .02 .o3 539.36 4.63 83.17 

ei:. 
1590.00 s.oo o.oo o.oo 1!1?7.40 620.00 632.07 .56 .03 .oi. 604.30 4.67 88.18 . ,Ii 1590.00 s.oo o.oo o.oo 627.40 aso.oo 632.4S .10 .o3 o.on 799.16 s.os 125.67 

12,I 
15-91.00 1.00 630.30 629.30 627.40 380.00 632.25 .17 .23 o.oo 360.34 4.85 108.58 

•• 1591.00 1.00 630.30 629.30 627.40 sso.oo 632.45 .21 .23 o.oo 499.59 s.os 125.65 ,,. 
l::i91.00 1.00 630.30 629.30 627.40 620.00 632.53 .30 .21 o.oo 549.37 5.13 127.15 

U{14i 1591.0fr l. 00 630.30 629.30 627.40 88-0.00 632.84 .3(J oO'# o.oo 712.41 5.44 132.47 . ;' 1595.oo 4.00 o.oo o.oo 626.90 380.00 632.30 .14 .01 .01 355.33 5.40 113.32 • i~;: --- ·159-'i.OO ·· 4-,-00 1l.ft0 o.oo · 626.9il sso.oo 632.54 .21 .01 .1l2 479 0 !>0 5.54 127.33 .i: 1595.oo 4.00 o.oo o.oo 62&.'Hl 620.00 632.65 • 22 .01 .02 521.95 5.75 129.19 • 1· 15\15.00 4 • 0 0 o.oo o.oo 026.qo ~ao.oo 033.00 .21 .01 .011- 660.76 6.10 135.29 

.,,, 1704.00 109.00 o.oo o.oo 628.SO 380.00 632.44 .34 .24 .ltl 380.00 3.94 29.95 'l . 1 1704.00 109.00 o.oo o.oo 628.50 sso.oo 632.71 .59 .36 .19 sso.oo 4.21 30.78 
, - --l-=fi}4·.-oo ----- 1"09.oo- o.oo o.oo 621'! • so 620.00 632.80 .71 .40 .24 6?-0 • 00 4.30 31.35 • 1104.00 109.00 o.oo o.oo 628.50 aao.oo 633.:,Q .63 .40 o.oo 773.98 ::..oo 171.02 • I ltH:5.O0 111.00 o.oo- o.oo 626.40 380.00 b32.'il5 .64 .66 .is 3ao.oo ... ss ~l.16 

1815.00 111.00 o.oo o.oo 629.40 sso.oo 633.53 .91 .97 .16 sso.oo 5.13 23.22 • uns.oo 111.00 o.oo o.oo 628.40 620.00 633.75 1.00 1.10 .1~ 619.92 5.35 29.96 
---- --- HH~.0-0 

• 
--111.0-0- o.oo -OoOit 6~8.4~ ·880.i>O 634.62 .42 0 70 o.oo 588 0 60 6.22 23~.44 . , 1840.00 25.00 o.oo o.oo 6?8.60 3ao.oa 633.15 .66 .21 .01 3Bo.oo 4.55 20.1:17 ·• ld40.00 25.00 o.oo o.oo 628.60 sso.oo 633.1:10 .a9 .26 .oo Si.9.82 5.20 33.18 ,,. .j 1840.00 25.00 o.oo o.oo 6<!8.60 620.00 634.30 .76 .23 .01 597.60 s.10 88.0l 

1840.00 2s.oo o.oo o.oo 628.60 13130.00 6.34.91 .eiv .is o.oo 686.51 &.31 254.74 ,,[ 
I . ,, • • 

I • :-t I --~--- > I .,,_ '!. -, 
~~ 



,• .,I 
3314.00 
3314.00 
3314,00 
::1:3-14, 00 

3414.00 
··3414,00· 

3414,00 
34i4,00 

3514.00 
3514.00 

-·3514 .-oo 
35i4,00 

3714,llO 
3·114 .oo 
3714,00 
37i4.00 

51,00 
'H.oo 
'il.00 
':>l,00 

100.00 
100,00 
100.00 
100.00 

100.00 
100.00 
100.0(} 
i00.00 

l DO, 00 
100.00 
100.00 
100.00 

100.00 
100,00 
100,00 
lOo.00 

il'+2 • 0 0 
b42,00 
64-2.00 
642.00 

o.oo 
o.oo 
0,00 
o.oo 

o.oo 
o.oo 
0,00 
o.oo 

0,00 
o.oo 
o.oo 

. o.oo 
o.oo 
0.00-
0.00 
o.oo 

EL OF Mll1 EL 
CHORD GROUND 

o.oo 628.90 

DISCHARGE' 

· .. -o-.oo .. ··6'2fl,9O· · -
0,00 62A,90 
o.oo ,II__,....... f"ll,ft 

or.o.~u 

(Cf:,) 
380,IJO 
s-so. 00 · 
620,00 

o.oo 629,50 380.00 
o.oo 629.50 550,00 
o.oo ·- 629.90·-· 620~00 

o.oo 
o.oo 
o.oo 
u-. VO 

o.oo 
0,00 
o.oo 
o.oo 

o.oo 
0,00 
o.oo 
o.oo 

639,90 
639,90 
63'1,90 
639,90 

o.oo 
o.oo 
0,00 
o.oo 

0.00 
o.oo 
o.oo 
o.oo 

0.00 
o.oo 
o.oo 

.. · ·O. OO--

o.oo 
it• 00 
o.oo 
o.oo 

11/.,-11"1 L"'.I". 
p:.,:-.,-.=iiu 

631?,00 -
632,00 
63?.,00 
·& J-2-. 0-0 -

635,60 
635,60 
635,60 
635.60 

6'35,70 
635, 70 
635, 70 
635,iO 

635, 70 
635,70 
635.70 
635, 70 

636,10 
636,l-O 
636,10 
6.36.10 

636,SO 
636,50 
·636,50 
636.50 

63&.'llO 
636.90 
636.90 
636.90 

637.30 
637 ,30 
637 • .30 
~3i.30 

n.-.J'\ n"' 
tH)V • VU 

380,00 
sso.oo 
620,00 
-88011-00 

380.00 
550.00 
620,00 
ti80.00 

380,00 
550,00 
620.00 
860,UD 

380.00 
550,00 
b20,00 
as·o.oo 

380,00 
sso.-oo 
,620.00 ...... --~ ........ Nr.,u.uu 

365,00 
s20.oo 
5<10.00 

· b.40.00 

365.00 
520,00 
590.00 
840-.00 

36S.oo 
520 • 'JO 
590,00 
1:::J40.00 

CWSt:L 

633.72 
634.62 
635.10 
635.55 

634.21 
635.07 
635,35 
&.35.77 

63b 078 
637.42 
637.SS 
·636.UO 

639,14 
640,03 
640,16 
i L ,. l.-""" 
O'+U•::lt:. 

640.04 
640 • .!15 
640.47 
&40.84 

b42,41:1 
6'+2.65 
642,72 
64?,"11 

642,45 
t,4?. • 66 
642.73 
642.92 

642,49 
642,67 
642.74 

64Z,50 
642,6~ 
642.76 
642.98 

&42,52 
642,72 
642,80 
643.03 

.54 

.sa 

.31 
.., ' . ., . 

.59 
,62 
.s& 

CL 

•"'"' 
,56 
• If. l 
.42 ..,,., 
• .,0 

,06 
,09 
,09 
.10 

,04 
, 0 It 
.ns - ,-• u::, 

.oo 
• DO 
.oo 
.01 

.oo 
· • 01 

.01 ,. . ,u• 

.oo 

.01 

.01 

.of:: 

.01 

.ul 

.01 
,ii2 

.01 

.02 

.02 

.03 

HL 

,42 
,42•· 
• 30 .... 
o Cr 

2,53 
2.09 
2.00 
'l,.4',n_ -
J,. • ..,-y 

2.34 
2.20 
?. .19 

,23 
.25 
.2s 
.26 

2.41 
2.26 
2.20 
2.02 

.01 
· • 01--

• o 1 
" .. ,uc 

.01 

.01 

.02 

.01 

.02 
,02 
• 04 

.02 

.03 

.04 

OLOSS 

.03 

.09 

.12 
n r, 

• U? 

.02 

.02 
--.H>· , .. .,,:: 

.01 
,06 
,04 

.. nc::. 
• V=> 

.14 

.10 

.10 
,. n ,uo 

.01 

.01 

.01 ,. .u, 
o.oo 
O. DO 
o.oo 
o.oo 

,00 
.oo 
.oo 
"" ,uu 

.oo 

.00 

.oo ,.,. 

.vu 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
.oo 

n A .vu 

OCH 

380,00 
S28,16 
510.l!'I 
57S.o7 

380,00 
521,29 
552.19 
657.32 

346,4!!, 
394,1S 
411::1.59 

"480.32 

115,94 
140,11 
147,03 
l 73,. 08 

56.B0 
66,99 
70.28 
d2.93 

20,82 
28,84 
32,03 
43.SO 

45.93 
63.45 
70,37 
95.25 

48.92 
66.30 
73,94-
97. 94 

55.13 
73.Y6 
82.19 

109.87 

63,2\1 
t:!3,b2 
92,lf.3 

121.35 

DEPTH 

4.82 
5,72· 
6,20 
<. L tc 
u•o.;, 

4. 71 
5,57 

· 5-.85 -.. .,, .. 
u.c r 

4,7a 
5.42 
s.ss 

4.14 
4,43 
4,56 
J. ,-'I'\.'"' 
"t•:Yc 

b • 1i3 
6.95 
1.02 
1.21· 

TOPWJD 

21.76 
96.58· 

249.41 
~7n oo 
I';. f U e 7 11' 

21. 21 
87.95 

148.46 
275.16 

1s.-aa 
137,51 
149,14 

-'1----un--n\ 
A 07 • VJ. 

224.48 
247,47 
256,10 
277.47 

~47.61 
267,31 
2'74.67 

382.05 
388.21 
390.41 
:397,15 

6,38 358.J6 
·6.56 -- 371.47 
1::1.63 376,30 

L •·- ::::_ u .... ~ 

5.60 
5.79 
S,86 

s.22 
5. 42 
S,50 
.t.:: ... ~ 
;:J. , ~ 

336,16 
34-6,50 
350.24 

314,12 
324,77 
326.65 
341.13 

292.65 
303.88 
308.04 
321.91 

• 
• 

'.' . 
:II 
I ... 

i: I 
·1 ·I 

'·• I ·' 

:·,1 
__ , -..I... i;,,• 

- -- ---<~1 

_,, . 
• 



·---- ··--·--- -------------- -·-.-- ------~ ~- ---~ -· 

• • SECTION CHANNEL MIN EL OF MAX EL Of MIN EL DISCHARGE CWSEL HV HL OLOSS QCH DEPTH TOPwlD 

' I __a NUMBER LENGTH ROAOl!iA'l' t.0111 CHORD Gr!OUND ICfSl 
4064.00 350.00 o.oo o.oo 638.80 365,00 642.70 .14 .25 .06 131.75 3.90 206.34 • .3,;0.00 · ·0.,00 ·- -i}.00 ·-·n3ih'flO-·-Sl¾,;O-O--- 643~ .lJ .)4·-· · • 06·· 152.14 . ·4.~· .. 229.-47-- ·-~- ---· .. , ,.,,,,.,.,,.. ·-4%4·, 0-0 · · -~----•·w,:i ·:· \';) ·r• 4064.00 350.00 o.oo o.oo 638.80 590.00 64t3. 11 .13 .37 .o& H,o. 75 .... 31 238.42 ,,:. ! t 4064.00 350.00 o.oo o.oo 638.80 840.00 6't3.47 .14 .49 .os 187.21 ~.67 2&2.12 : ..,, 

•• I{ · 4-190.00 126.00 o.oo o.oo 63,.40 365.00 643.02 .02 .17 .03 'ilS.06 3.62 311.64 i. , 4190.00 126.00 o.oo a.oo 53q.40 520.00 643.31 .03 .17 .OJ 112.20 J.91 346.33 ! 1. --- · ·4½91t.fr0- -- ·126 • --01} o.oo · · O.IHl 63'-l • 40 S90oiHr .. t,43.43 .o::i .17 .03 11.,,.33 4.03 363.36 I C. :r J' 
4190.00 126.00 a.oo o.oo 639.40 840.00 643 0 78 .o3 .18 .03 142.57 4.38 415.69 • ' 

rl. :I-----4240.-00 .. 50,00 o.oo o.oo 639.60 365.00 643.05 ·.03 .04 .01 107.61 · .. 1-45 295.88 .,. 4240.00 so.oo o.oo o.oo 63Q.60 520.00 643.JS .oJ .04 .oo 124.14 3.75 324.53 

"' 
4240.00 so.on o.oo o.oo 6~',1.60 590.00 643.46 .o4 .04 .oo 131.02 3.86 339.13 

" 
42 4 ir.--o-o-·-· ·5tr. 1ttl "' -· --- 1)-~ 00 0 • iJ·fr 619.60 .. ~40 .oo · '643.tsl · ··· .o4 ·-. 04 .oo 153.95 4.22· 391.61 · ... 
42',10. 00 so.oo o.oo o.oo 639.aO J6:;.oo 643.10 .o!:i .06 .01 12).53 3.30 283.79 • 

11::i 429'0-.IHl 50.00 o.oo o.oo 639 • '30 s20.00 643.40 .o!:> .06 .01 1311.64 3.60 308.38 
4290.00 so.oo o.oo o.oo 639.aO S90.00 643.S1 .o!:> • Ob .01 144.96 3.71 320.14 • 4290.00 so.oo o.oo o.oo 6~9.80 840.00 643.87 .05 .06 .01 166.90 4.07 360.24 " l 

·--·---·- - ------- -- -·- ----- ·- f ., • 4340.00 so.oo o.oo o.oo 640.00 365.00 f.>-.3.18 .01 .09 • IJ l 134.76 3.18 274.SS • 4340.00 so.oo o.oo o.oo 640.00 520.00 643.47 • Ob .OB .01 151.36 3.47 297.24 
?~'. 4340.00 .. so.oo o.oo o.oo 640.00 590.00 64l.5li • Qt, .oa .01 157.65 .;.ss 308.07 1n •I" 4340.00 so.oo o.oo o.oo 640.00 840.06 543.93 .o& .07 • 01 179.76 3.93 34,3.43 
,,. 
!2s 4,390.00 50.&0- 0 .o-o o.oo 640.20 365.00 643.29 .09 .12 .01 148.<>3 3.09 266.54 •. , 4390.00 50.00 o.oo o.oo 640.20 520.00 643.57 .oe .11 • 01 164.54 3.37 288.68 • 4390.00 so.oo o.oo o.oo 640.~0 590.00 643.68 .os .10 .01 17 l.S':l 3.48 297.33 

I 43-90.00 so.oo o.oo o.oo 640.20 ~40.00 644.02 .oa .09 .01 191.04 3.82 333.31 

4440.00 so.oo o.oo o.oo 640.40 365.00 643.43 .11 .1s .01 155.76 3.03 ?.02.93 • ·4440.00 so.oo o.oo o.oo fi40.40 5?.0.00 643.70 .10 .14 .01 173.17 3.30 2B3.77 •: 4440.00 so.oo o.oo o.oo 640.40 =,90.00 643.80 .10 .13 .01 180.48 3.40 292.07 • 4440.00 50.00 o.oo o.oo 640.40 840.00 b44.l3 .09 .12 .01 2 03. 32 3.13 322.40 ,· ,, e1 4490.00 so.oo o.oo o.oo 640.60 365.00 643.60 .13 .13 .01 162.43 3.oo 2s>:1.t12 
4490.00 50.00 o.oo o.oo 640.60 520.00 643.t'S .11 .16 .01 181.42 3.25 279.50 

, . - 4490.00 50.00 o.oo o.oo 640.60 590.00 643.95 .11 .16 .01 189.09 3.35 ::C87.43 • 4490.00 so.oo o.oo o.oo 640.&0 B40.00 644.27 • 11 .14 .01 211.45 3.67 3H,.53 • 
~J. 

4515.00 2s.oo o.oo o.oo 640.80 365.00 643.&8 .20 .11 .03 ll:l4.lB .?.BS 251.uS 
4515.oo 2s.oo o.oo o.oo 640.80 520.00 643.93 .16 .10 .03 202.37 3.13 270.lb • 4515.00 2s.oo o.oo o.oo 640.80 ~90.00 644.03 .lb .1, .02 209.59 3.23 277.90 

I · .. --4 !H5 .1)1) 25.oo o.oo o.oo 640.BO 840.00 644.34 .14 .oc;· .02 232.34 3.54 303.42 !.;:, ,<] 

• ' • 4540.00 25.oo o.oo o.oo 640.90 365.00 643.87 .14 .12 .u2 166.88 2.97 2s1 .,n 

.: 4540.00 25.tlO o.oo o.oo 640.90 521:J.OO 64-4.0l!l • 14 .11 .ol 192.17 J.18 274.47 11 4540.00 25.00 o.oo o.oo 6~0.90 590.00 644.17 • 1~ .11 .01 201.93 3.27 281.24 
i,,J 4540.00 2s.oo o.oo o.oo 640.90 S4D.OO b44 0 44 .14 .10 .oo :232.94 3.54 303.07 
I - ---- ---·- ·-- --- - '' 
" ::a •:" ' ., .. ' 

! •• . , 
~f-- r . ' . ,,; •• 
' 
' I • 



-- -,~ '~-------,~--~---,------·-· ·-···-··-·-·-·-·---· ----·-·-··- - ·-·- -· ---~•--·--• iJ MAX EL OF MIM EL 
LOW CHORD GROUND 

SEClION CHANNEL MIN EL OF 
NUMBER LENGTH ROADWAY 

5740.00 1200.00 o.oo o.oo 646.00 

DISCHA~GE 

I " r- . ., · --·--5-740.0-0- · · l?.00.00 ·-· ··· 
5740.00 1200.00 
5740.00 1200.00 

11.lil0 · 0o00 · · &46.00 ·· 

(CFS) 
.H,s.oo 
520.00 
5il0.00 

. ' 

•1,:11

. 7440.00 7440.00 
·--- --7 4 4 0.-0-0 ·--

:. 7440.00 

,-

'ii 

10440.00 
10440.\10 
10440.00 
10440.00 

1100.00 
1100.00 
-1-7 00.; 0-0 - -- --
110 o. o o 

·-150{}.00 
1500.00 
1500.00 
150·0- .-oo- - ·-

1500.00 
1500.00 
1500.00 
1500.00 

o.oo o.oo 646.00 
o.oo o.oo 646.00 

o.oo 
o.oo 

·o.o-o- · · 
o.oo 

· 0.0-0 
o.oo 
o.oo 

- o.-Q-(}- ··-. 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 

· 0 • 00 
o.oo 

653.70 
65.3.70 
653'. 70 
653. 70 

·0.00· 664.80 
o.oo 664.80 
o.oo 664.BO 
il.oo · -·-664.ao 

o.oo 671.00 
o.oo 671.00 
o.oo 671.00 
o.oo 671.00 

840.00 

325.00 
465.00 
530.00 
750.00 

325.00 
465.00 
530.00 

-·· 1so.oo 

265.00 
375.00 
435.00 
610.00 

CWSl:tl 

649.78 
650.04 
650.14 
650.43 

657.66 
657.97 
658.09 
658.45 

666.13 
666.36 
666.45 
666.72 

674.38 
674.75 
674.',I;:! 
675.34 

HV 

.17 
• l 1:1 
• l 'ii 
.22 

.13 

.12 

.1a 

.11 

• 14 
.15 
.16 
.18 

.13 

.lb 

.17 

.20 

• SECTION 
NU'18E>-l 

DISCHAPGE CWSEL 

629.480 
629.830 
b29 0 980 
t,-30.480 

CwSEL DIFF 
EACH IJ 

CWSEL DIFF CWSEL-WSELK 

Ullij,1----- -10.000 
.,, 10.000 

,, 10.000 

•·· !3J 

.1:, 

-- 10.<H>-O- - -

200.000 
·-200.000 

200.000 
200.000 

640.000 
640.000 

- -t,40 • oo-o---
640. 000 ~:i. _- _-_· _- . 

91; --¾i}.-0-00 . 
iJl 

•"I ,,, 
,I •• . \ 

74U.OOO 
740.000 

· 740.\10-0 

840.000 
· · --s 4·0- • 00-0 

840.000 
840.000 

890.000 
890.000 

:-- -------890.000-

•• 890.000 
. , 

940. ·o-oo .,. ~:~:~~~ 
\'.'L --- . . ·94-0--.iliHt 

• r 
1040.000 
1040.000-
1040.000 
1040.000 

CFS 
455.000 
660.000 
750.000 

Hl5-0 • 0 0-0-

455.000 
660.000 
740.000 

1050.000 

380.000 
550.000 
620.000 
aao.ooo 

38ir. %0 · 
sso.ooo 
620.000 
8110.000 

380.000 
550 .ooo 
620.000 
aao.ooo 

3ao.ooo 
550.000 
620 .-ooo-
880.000 

·380.000 
550.000 
620.000 

--aao. ooo 
380.00() 
S!'>0.000 
620.000 
880.ooo 

629.485 
629.637 
629.988 
630.489 

b29 0 497 
629.055 
630.007 
630.514 

629.500 
629.858 
630.010 
6~0.517 

629.506 
629.865 
630.018 
630.525 

629.511 
629.871 
630.024 
630.531 

629.522 
629.883 
630.035 
630.541 

629.559 
629.920 
630.070 
630.571 

0.000 
.3";;0 
.150 
;,500 

0.000 
.352 
.151 
.502 

0.000 
.357 
.152 
.so1 

0.000 
.358 
.15?. 
.507 

0.000 
.359 
• 152 
.sos 

0.000 
• 3b0 
.1c;2 
.507 

0.000 
.361 
.152 
.506 

0.000 
.361 
.150 
.soi 

EAC!i SECTION 
0.000 
0.000 
0.000 
0 • 0-00 

0.000 
0.000 
0.000 
0.000 

.oos 0.000 

.001 0.000 

.oos 0.000 

.oo9 0.000 

.01i 
0 018 
0 0lY 
.0?.4 

• 0-02 
.003 
.003 
.004 

.00b 
-·. 0 0 7 
.001 
.ooa 

.006 

.ooo 

.006 

.006 

• 0-1 l 
.011 
.011 
.010 

.038 

.037 
• 03!:i 
.030 

0.000 
0.000 
0.000 
0.000 

u.ooo 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
o.oi>o 
0.000 

0.1100 
0.000 
0.000 
0.000 

0.000 
0.000 

.o.pop 
o.noo 

Hl 

5.93 
5.99 
6.oo 
6.03 

7.84 
1.Bb 
7.87 
7.90 

8.41:1 
f:1.41 
8.39 
8.32 

B.23 
8.39 
8.47 
0.63 

TOPIJID 

345.017 
355.102 
359.424 
373.830 

342.273 
352.417 
356.761 
371.~17 

336.840 
347.126 
351.512 
366.088 

314.281 
3?9.946 
334.340 
348.944-

286.804 
306.711 
315.177 
334.721 

270.434 
290.391 
298.863 
326.?44 

259.833 
279.839 
288.308 
316.430 

236.237 
254.103 
262.479 
::>c:in-1'17 

OLOSS 

.01 

.rn· · 

.03 

.04 

.oo 

.01 

.01 
• D l 

.oo 

.01 

.01 

.02 

.oo 

.oo 

.oo 

.oo 

ClCH 

116.71 
132.62 
139.41 
161.07 

167.57 
193.74 
204.02 
234.57 

99.0b 
126.16 
138.32 
177.Tl 

195.88 
261.31 
294.57 
332.23 

DE:PTH 

3.78 
4.n• 
4.14 
'+.43 

3.96 
4.27 
4.39 
4.75 

1.33 
1.56 
1.65 
t • 92" 

.3.38 
3.75 
3.92 
4.34 

r.w. orrr LENGTH 

160.000 
160.000 
160.000 
160.000 

0.000 
-10.oas 
-14.407 
-28.813 

0.000 
-10.145 
-14.488 
-28.944 

0.000 
-10.206 
-14.672 
-2'il.248 

0.000 
-15.665 
-i:0.059 
-.34.o6J 

0.000 
-11).908 
-28.373 
-47.917 

0.000 
-19.957 
~2B.428 
-ss.1109 

0.000 · 
-20.001 
-28.47:, 
-56.59H 

0.000 
-17.866 
-26.242 
-i:i4_ann 

190.000 
190.000 
190.000 
190.000 

440.000 
440.000 
440.000 
440.00il 

100.000 
100.000 
100.000 
100.000 

100.000 
100.000 
100.000 
100.000 

so.coo 
so.ooo 
so.coo 
so.coo 

so.ooo 
so.coo 
so.ooo 
so.ooo 

100.000 
100.000 
100.000 
1n.n nnn 

TOPWID 

143.25 
167.72 
176.89 
204.70 

299.55 
336.99 
344.52 
366.65 

24() • 89> 
256.92 
263.33 
282.:27 · 

78.l3 
96.69 

104.9A 
126.38 

II,, 

• • 

I. 

• 
• 
• 

- HAG 
• • 
• 
• ,, 

,, . 
;, 

• 



• 
li_JI 

• r,,,,. . . . .:, 
1140.000 
1140.000 
1140.000 
1140.000 

l-2-4& ,,0-00 .. 
1240.000 
1240.000 
1-240 • 000 

380.000 
sso.ooo 
620.000 
aao.ooo 

629.671 
630.021 
630.162 
630.638 

··- ··3-6il;;1Hl-& ··-- ·· v30 ii 073 
sso.ooo 630.298 
620.000 630.401 
~o,.,ooo · 630. 7'i>4 

0.000 
.:sso 
.141 
.477 

0.-001> · 
.224 
.104 
.393 ,q:1 · 

'l:! 1340.000 3801.000 630.652 0.000 
, ·--- .... l<¾o-.-0-00- ..... '3S~t.-ooo --·· ·630-.a-oJr· · · .1s1 

, •· 1340.000 6201.000 630.861 .058 
, ,1 1340.000 aeo,.ooo E>Jl.125 .264 

e.:f · · - 144·;.ooo 380.000 631.01s 0.000 

:•I -------!!:~:-=---· .;~~:: ~-- -- ~~!-:!!:.. . - . :~~~ . 
• ., 1440.000 aaoi.ooo 631.600 .233 

YWij. 1540.000 
• , 1540.000 

1··1 1540.000 
.----·1540.000 ., 

153!>.000 
· l::if\:. 000 .I~ 1s05:ooo 

F". 1sa:..ooo 

• 'f,: 
L . . , 

•·' ,. J61 

JJ1 .1,, 
1,1 

1::1 
,, .,. 

1590.000 
1590.000 
1590.000 
1590.000 

1591.000 
1591.000 
1591.000 
1591.000 

1595.000 
l-S<JS • 0-0 0 
1595.000 
159:..ooo 

1704.000 
1704.000 
i7j)-4-.0~ 
1704.000 

1815.000 

• •··I 1a15.ooo 
1815.000 

- ---- -· l 81"5- 0{)-0 .::: . 
1840.000 
1:840.000 
1840.000 
1840.000 

~,~,, .,,, 
,,. 
i 

• 
• 

1915.000 
1915.000 
1915.000 
1915.000 

3801 .ooo 
sst,.ooo 
6ct1.ooo 
aceo.ooo 

38Cl • OOO 
55(1. 000 
62(1 • 000 
81Hlo000 

·lac1.ooo 
550.000 
620.000 
aao.ooo 

3&-o.ooo 
55(1.000 
620.000 
eact. ooo 

380.000 
550.000 
620.000 
A80o000 

380.000 
sso.ooo 
621) • 000 
88().01)0 

380.000 
551).000 
620.000 
F!8i} • t>OO 

:~so.ooo 
SSiJ.000 
621).000 
881),000 

381Jo000 
sso.ooo 
621) • 000 
881).000 

&31.673 
631.8213 
6Jl.b99 
632.128"· 

631.951 
&32.034 
632.083 
632.332 

6:H.947 
632.025 
E,J;:!. 070 
632.448 

632.253 
632.446 
632.531 
632.i:!35 

632.296 
632.541 
6311!.647 
633.003 

632.437 
632.707 
63~.601 
6.33.504 

632.949 
633.526 
633.748 
6:!l • .t:il6 

633.154 
633.801 
634.297 
634.90R 

633.722 
634.623 
635.101 
635.552 

0.000 
.155 
• 071 

.• -2-Jo ... 

0.000 
.083 
.048 
• 250 

0.000 
.078 
• 045 
• 378 

0.000 
.193 
• .ies 
.304 

0.000 
.246 
• l 06 
.356 

0.000 
• 271 
.094 
• 70:il 

0.000 
.577 
• 222 
.B68 

0.000 
• 647 
.495 
• 611 

0.000 
.~Ill 
.478 
• 451 

.112 

.101 

.091 

.067 

,.402 
.211 
.240 
.156· 

.579 
.• -so& 

oltbO 
.331 

.425 

.493 
· .sou· 

.475 

.595 

.532 

.531 

.528 

.2"f!> 

.201 

.184 

.204 

-.004 
-.009 
-.012 

.116 

.30& 

.421 

.461 

.387 

.043 
• 0-95 
.115 
• lbA 

.141 

.166 
• l51t 
.soi 

.513 

.819 

.947 
1.1 t2 

.20s 

.275 

.548 

.292 

.568 
ol\21 
.804 
.644 

•O .'-000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
o.oou 
0.000 

0.000 
0.000 
0.-000 
0.000 

0.000 
0.000 
0.000 
-0 • 00 0 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
o.ouo 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

220.757 
2,35.003 
240.75() 
266.602" 

216.610 
225.826 
230.274 
247.556 

220.040 
226.102 
220.100 
239.364 

2l6.ii64 
226.004 
228,;699 
238.247 

216.660 
222.993 
225 0 9-0l 

· 235 • 292 

75.237 
84.447 
89.776 

117.346 

74.489 
83.167 
dB. HIJ 

125.667 

1oa.sa3 
125.t,53 
127.146 
132.471 

113.31& 
127.334 
129.192 
135.294 

29.951 
30.780 
31.352 

171.017 

21.164 
23.223 
29.965 

?.30.436 

20.874 
33.177 
aa.011 

?.:5<t 0 743 

r'l 0 759 
96.577 

249.413 
270.990 

0.000 
-14.246 
... 19.992 
-45.844 

0.000 
-9.l!'l& 

-13.<!>04 
-30.1886 

0.000 
·-6.062 
-8.660 

-11,1.324 

0.000 
-9.140 

-11 • rl36 
-21.3fl3 

0.000 
-6.333 
-<l.241 

-1 fl. 633 

0.000 
-9.210 

-14.538 
-42.109 

0.000 
-B.678 

-13.693 
-Sl.178 

0.000 
-11.010 
-lB,563 
-23.888 

0.000 
.. 14.018 
-15.876 
-21.978 

0.000 
-.829 

-l.401 
-141.066 

0.000 
-2.059 
-e.1:101 

•20-9. 272 

0.000 
-H!.303 
-67.136 

-233.H69 

0.000 
-7'+.818 

-227.654 
-249.231 

100.000 
100.000 
100.000 
100.000 

100.000 
100.000 
100.000 
100.000 

100.000 
100.000 
100.000 
100.00(l 

100.000 
100.000 
100.000 
100.000 

100.000 
100.000 
100.000 
100.000 

45.000 
4S.ooo 
45.ooo 
4S.ooo 

s.ooo 
s.ooo 
5.000 
s.ooo 
1.000 
1.000 
1.oou 
1.000 

4.000 
4.ooo 
4.000 
4.ooo 

109.000 
109.ooo 
109.000 
109.000 

111.000 
111.000 
111.000 
l 11 .OOO 

2s.ooo 
25.000 
2s.ooo 
25.000 

75.000 
75.000 
75.000 
75.000 

.. I 

• [I 
i• ,, 

I 

• 
• 
I 
• 
• 
• 
I 
I • 

;>'. 
,. 

•• w 
• 
• 
• 
I 
@ 

• 
• t11 



• • • • • • 2015.000 550.000 635.067 .B52 .444 0.000 87.952 -66.742 100.000 • I 2015.000 620.000 635.353 .287 .253 0.000 146.464 -127.254 100.000 

J 2015.000 880.000 635.775 .422 .223 0.000 275.160 •253.'150 100.000 

2478.000 380.000 636.781 0.000 2.566 0.000 78.879 0.000 463.000 • ' - - -2+16-.-&0-0--- ---sso. 00-0-- - -- -- fr:J.1--.41·& ·--··- - -· .·638---·--· ··- - 2 • 35 l - 0.000 137.513- -S!h634 -463.000- ' r,' ' •. ,, 2478.000 620.000 637.549 .131 2.196 0.000 149.142 -70.263 463.00!J .:. 
2478.000 880.000 637.995 .446 a.220 0.000 189.013 •110.13/t 463.000 

•· 3140.000 380.000 639.743 0.000 2.962 0.000 224.481 0.000 663.000 JJ 
3140.000 550.000 640.031 .288 2.613 0.000 247.466 -22.984 663.000 -1 

,, I 
3i40-0 tHH> - 620.000- · -64t}.-l&:O- --··--- --. l f9"- - - ··--2. 61-0 ·- ---o. 0-00- Z56.-099- -- -- - --...31 • ~Ia· ·- · ·ei-63;, 01)i) · -- --····-- ------- ---- -- - .. --- --- --- ·----: I 

" ~· 3140.000 aao.ooo 640.519 .359 2.524 0.000 277.473 -52.992 663.000 :1• • I llf - ,2., ... .- 330 • 0110- - -· -640-,-0-)H- -· · - ii-,; 00~ - -· ---· -- • 29-4 0.000· .?47.610 0-.-00-0 · - · 123.000 -------- ----- -- ----· ~. !1'>' 

--i:~• ... , 3263.000 sso.ooo 640.349 .312 .318 0.000 267.310 -IY.700 123.000 

J------;~:::~ --- -620.000 640.473 .124 .313 0.000 274.673 -27.063 123.000 
-&&O ,.il-t:Ht--- ·-t,40-.,f!-41--------·,-Slill ·--- ···-. 322 -- ---0.-000 - ·-·--296;.-S7o-- ·-· - --4t1.%-1· ----·· 123.oo--o- ·------ --- - •· -· - - - --- . J •. , 

3314.000 380.000 642.477 0.000 2.440 0.000 382.053 0.000 51.000 :.• 
3-314.000 sso.ooo 642.654 .111 2.305 0.000 368.207 -6.154 51.000 

' •·• 3314.000 620.000 642.717 .063 2.24ft 0.000 390.412 -B.359 51.000 
l•s1 3314.000 860.000 642.909 .192 2.068 il.ooo 3cn .153 -1s.100 51.000 

---- - --- -- -- ------ --- --- --- --- -

• 3414.000 380. 000 642.482 0.000 • 00ft 0.000 358.357 0.000 100.000 :• 34140000 sso.ooo 642.66<! .1110 .001:1 0.000 371.470 -13.114 100.000 

.,/:'. 3-414.000 620. ooo· 642.726 .06S .OO'il 0.000 376.298 -17.942 100.000 
3414.00C BljO. 000 642.924 .198 .ins 0.000 391.093 -32.736 100.000 • · - -JS·l-4-,.iHH} · -:½65,;{100 642.489- 0.000 • 007 - 0.000 336.160 0.000 100.000 ,,•. 

•· 3514.000 520.000 642.674 .185 .012 0.000 346.503 -10 • .343 100.000 • 3514.000 590.000 642.741 • 067 .015 0.000 350.235 -14.076 100.000 
3514.000 840.000 642.94d .201 .024 0.000 362.564 -26.404 100.000 Q' •. , 
3614.000 16s.000 642.500 l}.000 .011 0.000 314.119 0.000 100.000 I 

' 
' . 3614.000 520.000 642.692 .192 .018 0.000 3.?4.768 -10.648 100.0-00 I a: 3614.000 590.000 642.76,? .010 .O<'l 0.000 328.645 -14.526 100.000 •• .3614.000 840.000 c42.982 .z20 .03'- 0.000 341.125 -21.006 100.000 

I I 
3714.000 365.000 642.519 0.000 .019 0.000 292.648 0.000 100.000 1e 3714.000 520.000 642.721 .202 .029 0.000 303.878 -11.z30 100.000 I I -· · 3714.00-0 590.000 6-42.797 .075 .o34 0.000 3013.042 -15.394 100.000 

•"' 3714.000 840.000 643.034 .237 .0!;2 0.000 321.'HO -2'-.262 100.000 • f:, 

406-4.000 3-6-5.000 642.702 · 0.000 .183 0.01>0 206.336 0.001> 350.000 I .I 4064.000 520.000 642.999 .297 .278 0.000 229.470 -23.134 350.00U 
4064.000 590.000 64J.114 .115 .317 0.000 238.420 -32.004 350.000 

' 
· - · - - 4-o-t,-Ji • 000- -· -840 • OiHt tr43.467 · .. ---. 353 .433 0.00-0 262.Il') -55.783 350.000-

•· 4190.000 365.000 043.0l\l 0.000 .317 0.000 311.63& 0.000 126.000 • I 4190.000 520.000 643.311 .2-il .312 0.000 346.333 -34.&'J:. 126.000 t 4190.000 590.000 643.426 .115 .312 0.000 363.361 -':>l.723 126.000 ·:~• '-, 4190.000 840.000 643.780 .354 .314 0.000 41S.6S9 •104.051 126.000 
I --- ··---------· -- --- -- . -- . --- --• -., 

36!:i.OOO b4J.OS3 .034 ;!95.882 so.ooo ,f>i . .,: 4240.000 0.000 0.000 0.000 -,. 4240.000 szo.ooo 643.346 .293 .035 0.000 324.52-j -28.647 so.ooo .. 1 · 4240.0-0-0- s~o.ooo 643.462 .116 .031'., 0.000 33<J.l2e. -43.c46 so.ooo :.:It e:,;1 4240. ooo 840.000 643.817 .356 .037 0.000 391.610 -95.728 so.ooo 

.. l"I .. :------429-ih-fHHl-. •- · -365 • 8-0-& 643.1-0-S ·-th-fHtO --.oSl o-.o&o 2&3.79? fr.ooo ·SO.OilO ' '1! 

• 4290.000 r:;20.000 643.397 .292 .051 0.000 308.377 •24.585 so.oao L. 
: 4290.000 590.000 643.512 .115 .050 0.000 320.140 -3&.348 50.000 :,.: r-·· -- . 4-2~0 .-e-o-o------ 84-0.-0-00 · 643-.867 - .355 .oso -0.000 · 368.241 -84.450 so.ooo-- . - - --· 

r...-:aan_nnn #,4,~. HH 
. . . • ~..,.__nnn n_nno _077 D.OOD ;>74.551 0.000 so.ooo 



• • • I • • • • 4340.000 s,o.ooo 643.584 .113 .072 •0.000 308.070 -33.518 so.ooo • 4340,000 840.000 643.934 .350 ,067 0.000 348.433 -73.682 so.ooo 

ii • 4390.000 365.000 643.289 0.000 .101 1).000 266.543 0.000 50.000 -- 4390.000 520.000 643.569 .es1 .099 0.000 288.678 •22.135 so.ooo -
'I ' ·- · 4:3'9-0,·00"0- ·590.000·· 64:~.679 - - .-110 .095 -· 0.000 297.334· ·--Jo. 79·1 · --so• 000 (i''"r-. 

e:. 4390.000 !140.000 644,022 ,343 .088 0.000 333.305 -66. 762 so.ooo ·• 11111'· --4440.000 365.000 643.433 0.000 .145 0.000 262 .• 929 •. 0.000 so.ooo I .I 4440.000 s20.ooo 643.699 .266 .129 0.000 283.170 -20.842 so.ooo • ,I 4440.000 590.000 643,'30!> .106 .12s 0.000 292.066 -29.137 50.000 
444-0,000 840.000 644.132 .32B .110 0.000 322,404 -59.476 50.000 'I ·'. 1• ' 4490.000 365.000 643.600 0.000 .167 0.000 259.822 0.000 50.000 

-· --·--4490 • iHHr ·· 520.iiOO· ·643.852 .252 • 153 0.000 279,502 •i 9·.6 79 so.-000 i rJ m 1i 
,; .:W •'." 11490..000 590.000 643.953 .101 .148 0.000 287.431 -27.609 so.ooo 

4490.000 840.000 644.267 • 31 I+ .135 0.000 316.535 -56.712 so.ooo 
; - --- . - -- . - •- • 'I 

. I'· 4515.000 165.000 61+3.679 0.000 • 0 7':f 0.000 2'>1.04(,l 0.000 25.000 • .,. 
A C: 'II C: n n n C~A nnn i&.,.L":I, 1,~n ~.,' ,. .. ~ n nnn "ll-.,"' ' LA • ,.t I 't i.:: ~'- "'"' ,,~ 

I 
"'t;:JJ,;:,. uuu ;:,.::;u.uuu c•Je ?.;JU .(.;;;JI. 111 u r a v.uvv e:..t U • .lr.0"'t -,..,, .... ,l.;:J £;'.J.eUUU 

,,
0
1 451-50000 590.000 644.030 .100 .077 0.000 277.897 -26.849 2!>.000 l"L 4515.000 840.000 644.338 .Joa • 070 0.000 303.417 -52.368 25.000 • I,. 

--4-54-tt-.oatt-·-- · · J65,-o-oo 643.871· 0.000 ·· ·-. l9~ 0.000·· · · · 2'>7 .-871 · o. 000 2s.ooo - AC:..t..n "nl\ c<>n nnn hAA n7U ,nT I ,._ "- n nnn ,:,71, i...:.o _, .. .,,,,. 
"'"" nn.n ..... 

I 
., "T.J"TV. 111\1'1 -'<--VeU!,IU \.l""l'""l'.UI"-' • ""- u, • ,l,""l'U U•UYV C.l"T.-....'\,lli' - 6 ~ • ..,, 7U E;,.,11. \,I u u ; . ,, 4540.000 S'i0.000 644.166 .087 • 135 0.000 281.243 -23.372 25.000 .,r---- --...s40. ooo· i!40.0·00 · 644.442 .211:, .101+ 0.000 303.071 -45.l':i9 25.000 ., ··,,: 5740.000 365.000 649.7134 0.000 5.913 0.000 143.251 0.000 1200.000 ),: 

--·-· - 4 '11.fL -A-0-& · · ",:;>fLfHlA ·· ·· --1,'ifL 04 l _?'i7 i;. <If.'! iL nil II H,T_T1&; ~:;,4 _ 4;:,,; 1 ::>11n _ 11nn I - ~ ........... "" --- .... ~ ... ----- ·- ... ~-. -· ,..__ ----¥ -- .. ~ -- -... -- _ _____ .,..,.. 
' • 5740.000 590.000 650 .137 .096 5,972 0.000 176.891 -33.640 1200.000 

'.I • 5740.000 840.000 650,428 .291 s.9a6 0.000 204.704 -61.453 1200.000 ,~:' 7440.000 325.000 657.662 0.000 7.878 0.000 299.547 0.000 1100.000 • 7440.000 465.000 657.968 .31)6 7.927 0.000 336.99.:: -37.446 1100.000 
744-0.000 · 530.000 658.0-90 .122 7.953 0.000 344.515 -44.96-9 1100.000 I· 658.452 .362 366.652 -67.105 1100.000 •· 7440.000 750.000 ~.024 0.000 •• " 

" &940.000 32!::i.OOO 666.133 0.000 B.471 0.000 240.892 0.000 1soo.ooo ea I 

8,393 256.922 -16.030 •. · R940.000 465.000 666.361 .228 0.000 1soo.ooo 
,'.,i 8940.000 530.000 666.452 .091 0.362 0.000 263.331 -22.439 1soo.ooo 
I -----·-- t-1-940 GOO 750.000 666.723 .270 8.270 o. 000 282.273 -41.381 1500.000 ,· . ., 

10440.000 265.000 674.380 0.000 a.240 0.000 76.127 0.000 E,OO • 000 • rlllfl · 10440.000 375.ooo 674.752 .372 s.391 0.000 96.693 -lB.!:166 1soo.oou 

I 
~,. 10440.000 435.000 674.917 .11:is s.465 0.000 104.983 -26.856 1soo.ooo • 10440.000 610.000 675.344 .427 8.621 0.000 126.376 -48.249 1soo.ooo 

1'' 

' LA:iT SECTIOM • DATA FO~ CROSS • PROF ILE TYPE ENC TllRGET TOP WIDTH TOP WIDTH 

I 
AREA-ACRES AREA-DI FF \\M •1,· 1 0.000 0.000 50.632 0.000 ,{._ ·- ·2 - o.01Hl . 0.000 56.371 s.739 

'" •:~~ ::i 0.000 0.000 5a.197 d.166 ,. 
I 
- 4 0,000 0.000 65.517 l<+.945 -,, 

. I 
I • 'I 

q- I , ··----~--·· '' 

I 
.,;' .ie 

• II 



r •· CITY OF STERLING HEIGHTS FLOOD INSURANCE STUDY 

• PLUM BROOK JlilA JOB NUMBER 5670-10 • PROJECT MANAGER WILLIAM ROSSOW . , 
1iv,n .IRooK • FIELD Ad.Joli£ 

SECTION SECNO DESCRIPTION 

• 10 VALLEY SECTION AL 6°'tP8.:J'@N i),lfA,-,v • 
GROUND POINTS RELOCATED 

• INVERT ADJUSTED • ENCROACHMENTS USED TO DEFINE HIGH GROUND 
SEE TEXT FOR STARTING WATER SURFACE 

• ELEVATIONS •• 
200 VALLEY SECTION AL 

• GROUND POINTS RELOCATED • INVERT AD,JUSTED 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

• AL 640 VALLEY SECTION AL • 
INVERT READJUSTED 

• ENCROACHMENTS USED TO DEFINE HIGH GROUND • 
740 VALLEY SECTION AL 

• GROUND POINTS RELOCATED • INVERT ADJUSTED 

• 1340 VALLEY SECTION AL • GROUND POINTS RELOCATED 
INVERT ADJUSTED 

890 VALLEY SECTION AL • GROUND POINTS RELOCATED 

• INVERT ADJUSTED • 940 VALLEY SECTION AL 

• GROUND POINTS RELOCATED • INVERT ADJUSTED 

• 1040 VALLEY SECTION AL • GROUND POINTS RELOCATED 
INVERT ADJUSTED 

• 1140 VALLEY SECTION AL • GROUND POINTS RELOCATED 

• INVERT ADclUSTED • 1240 VI\LLEY SECTION AL 
le • GROUND POINTS RELOCATED 

INVERT ADJUSTED 
I 

1340 VALLEY SECTION AL I • • GROUND POINTS RELOCATED 
I"IVERT ADJUSTED 

• 1440 VALLEY SECTION AL •• 
GROUND POINTS RELOCATED 

• INVERT ADJUSTED • 1540 VALLEY SECTION _AL \. GROUND POINTS RELOCATED • INVERT ADJUSTED 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
• 
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AM 

AN 

AO 

AP 

1585 

1590 

1591 

1595 

1704 

1815 

1840 

1915 

2015 

2478 

3140 

3263 

3314 

3414 

3514 

3614 

3714 

BRIDGE SECTION AM 
GROUND POINTS RELOCATED 

BRIDGE SECTION AM 
DOWNSTREAM FACE 

BRIDGE SECTION AM 
UPSTREAM FACE 

BRIDGE SECTION AM 
GROUND POINTS RELOCATED 

AVSEC DEVELOPED FROM GROUND POINTS OF 
BRIDGE SECTION AM AND VALLEY SECTION AN 

VALLEY SECTION AN 

AVSEC DEVELOPED FROM VALLEY SECTION AN 
AND VALLEY SECTION AO 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

AVSEC DEVELOPED FROM VALLEY SECTION AN 
AND VALLEY SECTION AO 
INVERT READJUSTED 

AVSEC DEVELOPED FROM VALLEY SECTION AN 
AND VALLEY SECTION AO 

AVSEC DEVELOPED FROM VALLEY SECTION AN 
AND VALLEY SECTION AO 

VALLEY SECTION AO 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

BRTDGE SECTION AP 
19 MILE ROAD DOWNSTREAM FACE 
ENCROACHMENTS USED TO ELIMINATE NON 
EFFECTIVE FLOW AREA 

BRIDGE SECTION AP 
19 MILE ROAD UPSTREAM FACE 
ENCROACHMENTS USED TO ELIMINATE NON 
EFFECTIVE FLOW AREA 

VALLEY SECTION AO 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

VALLEY SECTION AO 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

VALLEY SECTION AO 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

VALLEY SECTION AO 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

H 
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• GROUND POINTS RELOCATED • INVERT ADJUSTED 
4190 Vtr.LLEY SECTION AQ 

GROUND POINTS RELOCATED • INVERT ADJUSTED 

• 4240 VALLEY SECTION AQ , . GROUND POINTS RELOCATED 
INVERT ADJUSTED 

• 4290 VALLEY SECTION AQ •• 
GROUND POINTS RELOCATED 

• I"IVERT ADJUSTED • 
4340 VIILLEY SECTION AQ 

• GROUND POINTS RELOCATED 
, . If\lVERT ADJUSTED 

• 4390 VALLEY SECTION AQ , . 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

I • 4440 VALLEY SECTION AQ 
I • 
I 

GROUND POIJ\ITS RELOCATED 

• If\lVERT ADJUSTED • 4490 VALLEY SECTION AQ 

• GROUND POINTS RELOCATED • IIIJVERT ADJUSTED 

• 4515 VALLEY SECTION AQ • GROUND POINTS RELOCATED 
INVERT ADJUSTED 

AQ 4540 VALLEY SECTION AQ • If\lVERT REIIDJUSTEO 

• AR 5740 VALLEY SEC,T ION AR • 
• AS 7440 VALLEY s;cTIDN AS • AT 8940 VALLEY SECTION AT 

• AU 10440 V~LLEY SECTION AU • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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1) COUNTY: 

. ( 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 
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I =t- ______________________ _ 
' 1·1 T2 10 YEii"- FLOOD I
". i l CITY OF STERLING HEIGHTS ';i670-10 PROJECT MANAGcfl 

, 'I Ml.~::: ·--T3· ·-- -PLUM- 8ROOK ABO-\IE' -GlbS·ON DRAIN 

l .. 1 Jl ICHECI< INQ NINV !DIR 

I 
'"I - - __ ., - -- ·---J1J·---- ---- - ---- ---- --- ----·-- -- ---·----·--· --•1: o. 2. o. 

J2 -il!Pf{Of !PLOT PRFVS 

o. 
XSECV 

STRT 

0.000000 

e)I ,. 1.000 0.000 -1.000 
I --------- - --• -- -•--------·- ---· 

0.000 

XSECH 

0.000 
., 

• 
J3 

- . QT 
~[l,: -- - NC 
.,, NH 

i:4 

1,000 
4.ooo 

.030 
3.000 

--- X l - - l O • 0-00 

•
- )(3 0.000 

GR 635 0 200 
. GH b23 0 5DO 

• 
GH 626.800 

" GI-! 634.800 
" , ---- -or------ 4 0 000 

• - Xi 200.iiOO 
Nt1 X3 0.000 •1 J tH 4.000 

l::1 - - lH-- - - 64-0-. 00-0 

91:lB x3 0.000 
In 

I • e:. 
\;_ 

8 
Rall .. .: 

"I 

Xl 740,000 

Xl l:l4 o. 000 

Xl B'-10,000 

Xl 940.00-0 

Xl 1040.000 
, ___ ------------- ---- •--- - ----

" •: Xl 1140.000 

Xl 124-0 • 000 
.-

10.000 
455.000 

,030 
.030 

lll.00-0 
0.000 
0.000 

410.000 
soo.ooo 
900.000 
45-5. OiHl 

0.000 
0,000 

380,000 

-0.000 
0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

I ;l/ __ -~}----~:-:~-:~-~: -- -- ~:::: 
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2nq1; ?925. 

• 'l4 0 ,030 
~ ,~ 

--------- ----- ----------------- ---- -----•----·-- - -- -------

METRIC 

o.ou 

FN 

0.000 

HV 
-A"Ob 

XI\J,1 
!CONT 

Y\/!NS 

o.o 

ALLDC 

0.000 

HL 
. VOL .. 

~ITN 
CORAR 

1 T I.\RGt::T=· . 
• ·,n o.oo 

504. o. 
~040 ·-- -o. lioO 

l o.oo 

0. WSEL FQ 

- ---------------- -· ----- ---· o. 601.400 0.000 

18 :1 

0.000 

GLOSS 
.... T~! 11· 

ELMII\I 
TOP"'ID 

· a-o·o ~ o·o·o 
o.oo 

o. 

CHNHi 

0.000 

ITRaCE 
- --- ------------ -----

0.000 
,' 
I' ---- . -------- ...... --------. ------ ---,,- ----- ------·· 

s.-:.•~< ELEV 
LEFTtiIGHT 

SSTA 
Ef~DST 

593.00 
591.70 

576.90 _______ 3'5.!.-43. -----

642.6~ 995.12 

-~:_:,,-- . 

1..t _________ -- - --- ---- -- - - --- --
\:: 

J:iit-"P 
o.oo 

~AREA 55 EL CHU ELCHO 
576.90 1700.00 o.oo 576.90 

----------------- -------- .. ---- . 

t:IAREt1 ELLC ELTRO CL,&SS 

3(f. <Hf -· . - -------------------------- --- .. ----- - ------ --

I T.e,'lr.;ff= d00.000 

-· -- ~06" . ----------- -----· --------- .... - . - ·---· -· ---· 

.26 1.19 o.oo ::>93.00 --,, 
. 621' • 3. ·o. -5~l~T()--
.040 • D .:9 5 76 • 90 2ea.49 

2 J. DD 709.43 997.91 

·c· 
-

}-• 

-1• 
·11: 

• 
-• 

• " 

• 
-~, . 
' I 

iii _, 
_:-, . 
" .• 

•·. 
• 



,.J""'I' IV C.f'1.l\,,t,c;\)P.L.t"l1"1 t.''\I I ::>IAl,L\JN.::i;:; ..l C ·> • :::, J.UC.=1• U I Tl-'t:.= 1 1p1-a,;-=.t= 111.': 1,,9 594.00 ?.2.S7 60?..74 o.oo Ii' 19100. 
o.oo 003.ll .38 .10 

,::iu.uuu 
.06 

7 • 
580.17 
697.50 

590.07 
589.57 

325.50 
1023.00 

• 3159. 14950 0 991. 4163. 2691. Ll55. 68. 
.03 .76 5.56 .73 .150 .030 • l SO .030 • .000237 420. 400. 385. 2 0 1 o.oo • _r 

:: . 
I 3470 ENC~OAC~~ENT ST•TIONS= 1023,0 TYPF= l T~~GET= 650.000 ----------·------ ----·- --··· .... - -,~·-1 

•= (:: -· ·· -rng·. oo· · 
., 17800. 

VALLEY SECTION 8 

19.60 . 602;70 
986. 16500. 

.36 7.19 

207 
,_. 

o.oo· ·6oj~;,.,;·----- .1:,··--·-·;rs --·---:Ts f:>93.oo · · ·· 
2713. 2293. 951. 142. 14. 592,50 

.400 .030 .400 ,030 583,10 418.50 
I l 1~l --·. ··.1Fo 0·4·~~ 

-o-. 0 0 
314. 

.33 
t.·~n _-••- -·-··2·--· O l o.oo 587.18 ·1.005,-c,--,6"'8c---- -------------• - -- -- - - -- --

•:c 
11 

·~~ . ,., 
,-
t· 

--'t65. --···- ·-4·45·~-- - --- . ..,..., .. 

3470 ENC~OACH"E~T STATIO~S= 41°,5 
1100.00 21.20 ,,02.90--.., o.oo 

.. -1781JO, . 657 •. , )_6Br9~ ;-- - - 3i:'4~-
, ,05 .37 ·6.5(1-
.000903 61. 61 •• 

.44 
f, l • 

lt12J.O 
n.oo 

f793;·. 
.400 

2 

TYi'I:= 
603.52 

25-86 ... 
,030 

0 

--- ·---------·-------- --------· ------- - --·- -·-- ··•- ---------------------. - ----
1 T~P.GET= 650,000 
.6? .04 .04 601. 70 

743-~ 14':J, 15. - - 601.00 -----·------- ---------------------·-- ·-- ----

,400 ,030 581.70 418,50 
l 0,00 589,02 1007.52 

1., 

r:; • l-c 

.L. ,, 
--) 

, ...• 
:.:• -, 
7:,· 

-- ------ ----- ----------- -------- ---- ---· .. --- --- ---· 

" 
~-.)' . ·sPECT~ClfR"I l)GE -· .·.-;; . 

~ ~-=--> 
-~'vi;') -- - -,.,-~-~ ~.:l ' -~ ('") 

I~._ Stl ___ x~
0 

_ _ 
_ .U V • 

XKClR COFQ .} R'iU.tN ,:,.1,_,c 
r.s-6 -·--·3.117 · ,=:-,,:0:1-ro ----174,-40 

•

!-

:~ .. :; .. 

, D 

e-:: 

•2 

SEC;~o DEPT;~ 
Q - - ·-- PLO'3 
TIME VLO~ 
SLOPE XLO8L 

· C'' SEL 
QCH 
VCH 
XLCH 

PRESSURE •ND WEIR FLO•' 

EGPRS 

604.32 

EGL 1•JC 

603.63 

H3 

o.oo 

3470 ENCROACHMENT STATIONS= 

.,."". :, 

•-.(. c,11 .,:s 
QRb8-
VtW8 
XLOl:3'l 

Q•·JE IR 

'•J'ltLK 
ALO':!° 
XNL 
ITfilI4L 

C){( 

qc>R 

EG HV 
AC:H --- - --AROb 
XNCH XNR 
IDC I CONT 

161. 17•'>33. 

BAREA 

2318. --- ---- - . -J -
4ls.s/,023,o 

--- . _.,., --- ---- ----
/ 

TYPE= 1 

BRIDGE SECTION-~~ 1~ ~ILE ~DAO (~EST BOUNUl 

HL 
-VOL~ - ----
l-JTN 
CORAR 

--- ------- ----- ---- ---------- -- --- -

________________ .. -- - . 

0LOSS BANK ELEV 
·@-LEFT/RIGHT 
ELM IN SSTA 
TOP~ID ENO ST ---- ---- ------------~--------------------------- -------------- ----•·-· -- .. 

ELLC 

bOl,70 

TARGET= 

ELTRD 

603,10 

650.000 

207,1 

CLASS 

30,00 

··_; 

~·1-: ,l 

~-
I • 

I ~:·• 
,.:. 
·:; 

.:·., -• 
- ... ---T"·r.----,--nn- .----,,..,-n.~ rn"".>--"7~.• -- n - n~- -- .. - n:. rr-n•·- ;"I'\ r:· •. _., n ~- ---~·.r.- -... ------rr-,- . ---- .... --Jl'\J'\"' •. 

- I 

--------------------· ·-·· ··--· - - ·---i-J.' 
.L l"+..> 111 UV C..C.. • U:J 

17.800. 744. 
.as ,36 

• 01)074 0 -• -4 3, 

I:_ -32au-cRUSS SECTION 

·= '·•' 

' --•."~ 3470 ENCROAC~·:E~T 
1150,00 
- 11cruo; · 

,05 
• 000328 

21,95 
7,4. 

.28 
7. 

OU.:lef:J/ u.vu 
16706. 349, 

6. ll .42 
43_·- - ·43_ 

1150,00 EXTEMDED 

603.73 
16671. 

6,39 
7 • 

41,-t.5 
0.00 
395. 

.31 
7. 

u.uv OU'+e..l'-' 

2057. '2735. 
,400 ,030 

·•-2 I) 

• 03 FEET·-

1023.n 
o.oo 

2660. 
.400 

2 

TYPt:: 
61)4,3;, 

26v9. 
.030 

0 

. :, .. • , 0 

835. 155. 
.400 ,030 
--- 3 0 .-oo-

l TPR 13!':T= 
.':>9 

1266. 
.400 

l 
,030 
o.oo 

·-

v.uu 
15. 

581.70 
5•i3.TO 

6'50.000 
,03 
15~ 

581.78 
602.18 

601,00 
418.50 rorr:-6·0···· --- ----- ---------~ -

591.68 
:i9l,l8. 

418,50 
1020,68 

---~---~-

--' -• ~'. 

• 



• 3470 ENCROACHMENT STATIONS= • 1180.00 21.88 603,98 

, ' -~ 
--:-- · 

17800. 
•• 1)5 

,000625 

1ar;:;.? 
... .r .J~. 

.91 
30, 

SPECIAL BRIDGE 
----~---- + 

St:l XK 
o.oo 

-- - --· - ----

XKOR 
1.56 .-. .. PRESSURE ANO ~EIR FLOW 

. ------ ---
e-:: EGPRS EGL'iC 

'· J ···-- -

1. -------------- --·· --- - - ----- - --
' 

COFQ 
3, 04 

H3 

0 :oo 

.,o 3470 ENCROACHl'F1~T STATIO•>JS= 

423,0 
o.oo 

Ql!E IR 

10:i4,0 
0,00 

TYPE= 
604,3',1 

':JJ::...C:./, 
L.V J"" • 

, b3o 
0 

· 2162·. · ·- ·Ts·o z·c;,·. . ----- .. 

1 TARGET= 650,000 
,42 , O l • 05 601,00 

con '<.n 'L oov. .LVU e ,o. 600.90 
• l ~-0 , 030·•· 582.10 

1 0,00 599,1'3 
-~~I~: ~I . --- ---- - ---- --- ---\,--- ----- -- -· ---- --- -

- ---- ...... ·-· ...... ---- --- -·· - ------------- _.,_ -------- ---- '\--··--- ____ ·\ -

' l ·--· ---- ------- -----· .. -· --- .. ---· - . ---- - - --------- ___ L .. - ----· 
a 1,:P d.\RE,~ SS EL CHU ELCHD 

582,10 
I ,(, ' 

I ' 

. ~- o~ _ 2121.10 _______ o.oo ______ 582, 10 _ l \ Ji 
. ------ ---------------- ·-1 ---,,-- ., ,- .• -..J. 

'1· ', 

I 
-------- -- -- --.. ---------t'·--:-::------..L ______ ·--- ··------- ----· 

ELLC \ EL HID cL~.ss 

• 
-· -,-• 

,.,. ~ ~ ~ ·,-::;--
I-

. •• I • 
--•~1 

Le I -

2121. 601,00 603,40 30,00 . --------- ---. ~-- ---- --- -- --- -~i. 
::~ 

4--'3.0 ·)<13;,0 

-- - ------ --- ------ ---- -------- ------ ------------------------- ----- --------- - ---- --- -, --- - - :U! 

TYPI:= 1 T11RGET= 650,000 
-.u. -, :::2a 
2-

- ffRIOGE ·sECTloN· D -- 1,;·, · -- ----------- ···20s· -- ·-

1223.00 
---- - - TIBOlT~ 

-~- • 1)5 
' 

.000505 
' : ~ -
e;::-

22,74 
2T29, 

,88 
43, 

CCHV= .500 CEHV= 

,~n4,84. 
L 14717/) I,,.._ --

:>,25 
43. 

1.000 

o.oo o.oo 605.19 
954. --2424·;-' 2"iu4; · 

.97 , 1 c, 0 .030 
43. 2 0 

.36 .80 o,oo 601,00 
'" .• ·-

9Rl, 1·55·. 'T6~- 600,90 
, 150 .030 582.10 423.00 , -

3 o.oo 606.65 1029.65 

·----------- --- - -:~ ~----- - -- - . - ------------------ - --- - ------------ ----- ---

-·32,f0 '"CFOSS SECT I ON . -; 
·132J,00 E~TE~11)E1)" ·-··••--T,4-•• f"Et::r ··•---••-

14G 
-,;:-! 

e::-,:: 3470 ENCROACHMENT STATIONS= 446.5 
,, 1323.00 23.03 60:;i,i8 o.oo 

-,7800~ - - 4'844-. 10::iu:r;· - '2652. - . ·•- .06 1.69 3. 7,, l .,'l5 
t .. • ,000102 100. 100. 100. 

1034,0 TYPE= 
o.oo 60:,.32 

- "21372. 2782, 
.040 ,030 

? 0 

- -

!::: • 
---- -· --- --- --------------- ----- --·- -- -,--- - - ----------------- --

1 TA'lGET= 625,000 
,14 .02 .11 59~,05 

- 1437, --- ·7aT;·--·--i13~,--· ~-:-ss·-·- -
,040 .030 582,15 446.50 

l o.oo 587.50 1034.00 

~_j 
·:-1 

:"'• 
,__ ---- ------ - --------- - --- - - ---- ---·----- ----- - -- --- - -- - -- - -- - ---- ------- - _____ ., _______ _ ---- ···---------- ------ --, 

C ...,,_ ., --

. : CCHV= ,500 CEHV= 
c ---- 'SECFTO - "1JEPTFI--

1.000 
CT·,srr · - · crrn,s ·--;,1sn.:.~ --·-Ee; ---- ··Hv--------r1c-- ---,ic:o-s·s-··-e-111;iK-ED·v------------ --------- -- --- ________ ':::__ 

•:- Q QL0"l G>Crl QROB ALn"l ACrl A~Oh VOL T~A LEFT/~IGHT 
- TIME VL0-1 \/Cf-\ V"'0>-1 XNL x~c., X~H WTN l:LMI\I SSTA 
.-- -.--- - --- -c:-r-rrc,~ ---yr ·m~-, -- - XLCR ---yrn1:ro---- -- .. TTor-,.-r- ---- Y-nr· -----,..nu ,ro- - -~-nT.r'l"'"n-""-- -~""'C""'J:ll'"\--r--T _____________________ ··------ --

• I _,L.V• ._ "L.'..t·....rL. 

•·: 34 70 ENCiWACHl1 FNT ST AT IO~S= 
..;L-,2223.00 22.76 605.32 
- - ---Inrro, - 207, 16928, 

.11 .68 5,84 
.000274 870. 900. 

CCHV= ,100 Cl:HV= .300 

3470 ENCROACH~ENT STATIONS= 

''LVL.1' ,J.1,,.1...._L .I.LI\,., 

.o 
o.oo 

. '665, 
l, 67 
940. 

.o 

500.0 
o.oo 

- - -:3~·4·, --

• 110 
,: 

TY'"E= 
60:,.M2 

Z89l3~ 
,030 

0 

600,0 TYPE= 

\.,Vn Mn. ,vrn.iu 

1 TA'l',£T= 
.s1 .14 

398, 291 • .. 
• 060 • 030 

l 0,00 

1 TARGET= 

599,999 

.. 26~ 
582.56 
260.27 

599,999 

~l'IU.::> I 

h 59B.46 ... 
5g:,;c0--· 

238.73 
498,99 ,, 

1 .. - .. ·.rt.. ' /.. ~ '\\,,i'' ,, ' r'...... _/ ' I. t . ,, ; ' . - ' I 
_,.:__'. ___ .( ____ ~~ __ , - ~--.,....!. ---- f.......'- j,_ 

W. s. C?.. GOS'.GG' 

. --- .,--·,--1 •---' -) .=f - • .:±.~ t"-.j- -
h 

l c· Jr' r~ t' 

: ..• 
--
·:-.-• 
, . 

---- --! ··-• ': I 

• 



r:, V /\LL IOi~ I:. 

3180.00 22.62 605.62 o.oo 
17800. 531. 16319, 949, 

• l. 6 1. 80 5,67 2.43 

I 
;, . 

•.::.. 
--

,000261 925. 957. 995. 

3280 CHOSS SECT IO~- 5720.00 E.::rE,1DED 

1\ :: 3470 '""'""''::,~;:T::::;o, ' .o 

•=-
l -~ 

--• -·· ,! 
I ~ -. , 

5720.00 22,15 
17000, lABl, 

;31 ··· ..... 1,35 
,000225 2AOO, 

3280 CROSS SECTION 

V~LLEY .:-. 8270.00 
17000. 

- ---· .. . -.57. 

22.52 
6938. 

1.5·0 
•:'.. .000081 2630. 

.~.; . 
,., 

' ~- -~ - . 

-
., ,, 

CCHV= ,300 CEHV= 
3280 CROSS SECTION 

8340.00 
· 17000~ 

.sa 
• 000130 

22,57 
8178. 

1. 87 
70. 

:::;:··-sPt:CTAl:. BfUffGE . •. ~ 

606.3S 
14936. 

5~10 
2540, 

o.oo 
383, · ·-r. of· 

25JO, 

8270,00 EKTENDED 

SECTION G 

606.92 o.oo 
9878, 184. 

·3. 72 • 7A 
2550. 2510. 

.500 
8340,00 EXTENDED 

606,97 o.oo 
8590. 231. 

3,12 1, 0 0 
70 • 70, 

.. - - -- -

--, SB XK XKOR COFQ 
,, 

·= I t'/ 
' .. 

I e--:-

,I . . ':-' . 
,-; 
>- --· 
' . 

r,79--·----·-:3.ns··· 

3280 CROSS SECTION A394,00 E~TE~'OED 

PRESSUHE AND ~EIR FLOW 

EGPRS 

609.82 

EGL ·iC 

607.08 

ri3 

o.oo 11343. 

0,00 606. or, 
296. 2878. 
.~40 ,030 

2 0 

• n 3 FEET . 

800.0 iYPE= 

0,00 606,71 
1241. 2931, 

• 41', 
391. 
,040 

1 

• 36 
357. 

.26 
370. 
• 0 30 
o.oo 

209 

.oo 
32. 

583,00 
259.41 

210 

59'l,90 
593,70 

239.13 
498 • 54_ .. -·· ··-· _ ·- -· •· ·•·- -·- _ .. _ ..... _ .... _ ··-· ----

.01 599.30 
60. 600,90 

• 
• 
·• ' ' 
."1 • . I 

·•- ~ (140 ···-- • 030 . .040 -·-• 

.62 
607. 
.o:ro 
o.oo 

--------·-----.. -- - --- --------. - - . 
i:...• 

·;• 584,20 .oo 
2 J l 700,00 100.00 

2,32 FEET 

1 - -- - .. - . - - -- - - ... ----- ---- ----- ------ ---- -- -- .. 

o.oo 607.06 .14 .33 .02 :;96.00 
4634. 2657. 236. 965, 113, 602,30 
·• o3-, .-02.,· ..... ; o 3Cf -~ 0 213 -···504 ;40·- o·:oo .. . --· - ---~---- -- •· ------- --

2 0 1 o.oo 1058.61 1058,61 ' 1 , 

2.37 FEET --------- ------~- - ------------

607,08 .lu ,01 ,01 595,80 o.oo 
4376, 

.035 
?. 

21so. ·· ·· ···23 r-; · ---•--Jrt; - ··-·rn:;; -·· · 6 02. so-----···-···---------- •·· · · ·---
• o 25 ,030 .028 584.40 o.oo 

O l 0,00 1017.0l 1017.0l -- - --- ----·-------------------- -- -----------------

2, ::.1 FE':T 

~'I ... . I 
. I 

·, . ..-,. 

. -
-'• 
·•• ,.,. 
·-·• 

~{
:.: . 
_,-, 

'I. -;, 
....... :, 

.:. .I 

. ..::e 
--'-I .. - ••· --•·· ·-··----···· •· -···- ·-•-····-- ··-···· ···-· .. ·-. ::=1 

5794. 1680. 

ELLC 

600.40 

ELTRD 

600.90 

CLASS 

30.00 

------------- ------. 

--- ··-··· ---- ------------- ------------------- ---·-·- - ·-~- ---- -------

~,,. 
:'1--. 7;, 
-c:!. •. ~ 

}? 8RIDGE SECTION H - 1~ MILE ,;n~n 2 

;.,. 
";J '1--

• 8394,0P 
17000, 

22.81 
8205. 

607.21 
8538, 

0,00 
25!:S. 

o.oo 
4544, 

607.30 
27H7, 

• l O 
265. 

.23 
91:!6. 

o.oo 
116. 

595,AO 
602.50 • 



,000115 
l , 1:11 
54. I

,,:~ ,58 

3280 CHOSS SECTION 

I
,,------·-·---
' 1 

--~ SECNO . f,::- !l 
· ,-· -- ----- rI ME - - -
---! -

1 

W ' SLOPE 

; •\~--~---8494.00 
18700, -- . -~-;~--.-:-- ,000093 

DEPTH 
sllfl:l 

··vLoH 
XLOBL 

22,6B 
7726. 
l, 62 
100, 

~-- --- --------. --- -

·-- 3280 CROSS SECTtON 

" e;;: 

3,06 
54, 

,97 
54, 

H494,DO EXTENDED 

C"15EL 
CJC~ 

VCH 
XLCH 

n07,l8 
10751. 

4;or-· 
100. 

CHI:1S 
NWB 
VHOl:l -

XLOBR 

o.oo 
223, 

- -- -- :i:i6 
100, 

9594,00 E~TE,~DED 

; 

i'": 
a:
w :___ 

V~LLEY SECTION I 

. I . :· -

:t·, 

9594.00 
18700, 

- -- - - , 69 
,0000-'l2 

?l.60 
7513. 

1,40 
630, 

•·-:- 3280 C•,OSS SECTJON 
:, --~ 3470 ENCRO.ACH~':NT 

9653; 0-0 - 21,92 e--;; 18700, 7616, 
,69 1,40 

, 00"0075 59, 

607.30 
l0b98, 

J.60· 
1100. 

n nn u.uu 
289, 

·
0 

rfB 

1520. 

9653,00 E\TE~DED 

STATIONS= 60.0 
61)7,32 0. 0 0 -
10749. 335, 

3,49 • :,-9 
59, 59. 

,035 
2 

.025 
0 

2,4H FEET 

'·SC::Li< 
~L:19 
XNL 
IT~IAL 

o.oo 
4764, 
-·:oJ:i 

2 

EG 
ACr-1 
X/\JC'i
I DC 

607 • .l4 
268/J. 

--- ;025 

0 

2,50 FEET 

n nn v.uu 
5360, 

: 0 ]ti 
0 

SV7.43 
3u2':I. 
- • 025 

0 

2, '',l FEET 

1210,0 TYPE: 
o·~o o 6lJ'7 ~44 

5444, 3~82. 
,035 • o c':i 

-r - -- ~-- - u 

,030 
6 

h \I 
~.ROB 
XNri- . 
ICONT 

,16 
25°. 

,028 
o.oo 

HL 
IIOL 

584,40 
1032,fil 

0,00 
1032.61 

OLOSS dAM~ ELEV 
TWA LEFT/~ISHf 

v/TN - - i:LMIN _____ - ··ssTA ---

CORAR TOPWID END ST 

.01 ,03 596,10 
1003. 118, 602.40 

,030·· - -~028 584.50 -- o.oo - ----
l o.oo 1069,70 1069,70 

---------. ·-- --------- -·- --- - ------ - ----- - ---- ---------------- -------- - . -- - --·----

.13 
331, 
,030 

1 

3 

1108 .01 
115':I, 139, 
~02s - ·1,rns-;,·10 -
o.oo 1184.82 

l TARGET= 1150.000 

598,iO 
602,50 

o.oo 
1184.82 

--- -----------

- ~-1 ~ · , o o - ----. o o -- -sei7 ,-80 -- ---------- ----- ------------- ---------- ·-- · - ---

382, 1171, 141, 602,20 
,030 ,02~ 585,40 60,00 
· -- 1 -- ·· o.uo···-rT1+4.1+3-·-r204,43 -

•1 
-~ 

! .• ,. 
··• 
I 

,'.:• 
J, 

• ---~{, ' ,, 

:_,. 
- --- -- .. 

-;, 

· .. _, . ... 
:-, 

~
:-Ci• 
-"I 

--'-I 

::_--··321,0· CROSS-SECTT •N 9654, O O ti<TEf\/D"Eff -- - T,Tl rt:ET - - - -- --------------------------- --------
:~i· 
~i -------- ~-- -- -------- -----~-- ---·-_·1 

• I 1-::, -- - ~--- ---

• --. NOi'IMAL BRIDGE,NRD=21 MIN EL TRD= 601,40 M~X ELLC= 603,40 

·--.--
' ' '( --... , 

9554;00 - 21, ll1 
18700, 9995, 

,69 2,78 
-. 1io·oze2 -- 1 • 

-3280 D'<OSS SECTTON -

607;31 
fl283, 

3,45 
1. 

0,00 
42?, 
1. -55 

1 .-

9676, O o E >,TE,~ITEU --

·o.oo 
3593, 

,IJ2S 
0 

--6ur;1+:i ___ -- :-rs-· -- ·:oo -- ·:·or-
2400. 273, 1171, 141, 

,020 ,02S ,U-<?ll 585,40 
·u - 1 ·•-2114,82) ·r12s~6a 

- ·3;1:-T FITT 

NORMAL BRIDGE,NRD=21 ~IN ELTRD= 601,40 M~r ELLC= 603,40 

-- ------ --- - - ---- )1?. 

.,-:-: . 
- 1,1r3--;:nr --- - --- - --

6 o J. 4 o 
0,00 

·112s·:6a· -----------· ·- ---------

':·• 

.. -~-~-- - - --. r-, 

-- . ------------ -----.- ---------------- -------------------

• 
9676",0D 

18700, 
,69 

3~IDAE SECTIO~ J - SCHOE~HER~ ~OAO 

21.91 
9999, 

2.78 

607,31 
8278, 

3,45 

0,00 
423. 
1, 55 

0 , 0 0 --
35Y 6, 

, 02S 

607,46 
2401, 

.020 

; rs 
273. 
.025 

;·or 
1174, 

.02B 

4 

.-o 0-
141, 

585.40 

603,30"" 
603,40 

0.00 

; ") 

, I - __ _,/ 

• 



• Ir ! 1 

• 
.,; 

,0002Hl 

3470 ENCROACH~E~T STATIONS= 
9677.00 21.95 607.35 

la7oo:· ·1~10.· ro773. 
.69 1.40 3.4~ 

.000075 1. I. 

22, 

60.0 
o.oo 

·256~ 
ob6 

l • 

• 1 3280 CROSS SECTIOI~ 9777.00 EKTE~OED -- --- -- - -- - - - - - -

' .. 
e-::--

'n 9111.00 21.91 
;:- ----- -T8To o •- - - 7736. 

e:-; .11 1,37 
-- .000075 100. - - -----•-

' -
CCHV= .ion CEHI/= .; 

--, ; 
.,::· --11scn,~·o·o 

•--, l 8700. 

.;-
:."J 

.Hl 
- -; 0·01r223 

V~LLEY 

. ~0~'98 
o. 

o.oo 
1975, 

607,36 o.oo 
10713-~ "251. ----

3,48 .66 
100. 100. 

.300 

SECT~O;,J K 

ti(J7.3H o ~ o o·• 
16018. 2682. 

5.42 1 .46 
1819~- --1660 • 

.. 

32au··cRDSS SECTTOI'< 13196 • 0 0 EXTE ~OED .. -.:~ - . 

• - 3470 ENCROACHMENT STATIONS= .o 
,-

· vo.LLEY SECTfOls! '[ . -
-~: 

13196.00 22,27 h07 0 77 o.oo 
- .. · 1a100~- o. 161;31. 2069, . ; . - .90 o.oo 5.29 l. 58 

.000246 1320. 1600. 1760. --- - -- - - -- --

0 

1210.0 
v,oo 

547;,~-
• ll 35 

2 

0 

TYPE= 
607.47 
·3-Js'S~--

.0?5 
0 

2.Rl FEET 

o.oo 607,48 
56 33·;· ---- Ji; 83. 

,1135 .025 
0 0 

• 
1 TARGET= 1150.000 

.12 .oo .01 597.80 
-3bl<: 1175~- . 141. 602.20 
.040 .028 585.40 60.00 

. -----~ ____ J_._o~ ___ !X~6_..§_~---!~i:6!6.§ ____ ·------- ••--------·-- _________________ _ 
1..:: ~-

.12 .01 .oo 597.85 
3a3. 11~s. ·--r44;----·612·;2s-- -· -- -- ----
.040 .028 585.45 o.oo 

l 0,00 1204.65 1204,65 

, .• 
Ti .. 

- ----------- - - --· ---- -- .:.__j 
_;:1 ,-;-:-,. 
~ 
i., --------------------. --·- - --
" ,:. .. 
..,_~I 

I 
. .;-. 
?: 

---·-·-- -------------- ----------------------------- ---- - ---- ---------------------·-------- --- - ---------------

···o·.oo r,1,ft;1a•· 
o. 2954. 

.035 .025 
-

2 0 

~-27 Ftl. T . -

53H.O TYPE= 

o.oo 60 ~. 16 
o. -- - - --:3'142. 

,045 ,025 
c 0 

-· 

.40 
1839. 

.040 
1 

----.~2. 

1491. 
.OcB 
o.oo 

5 

,Oil 007.60 
183. 600.70 

586.40 812.50 
63',1°~31---1451.-& 1 

------- -------- --- ____ ,, ____ --------- -- -- ---- --------

1 TARGET= 537.999 

.39 • 31! .00100000.30 
- - 1306. ··100T

0 
2u5·; · .. "595'.90 

.045 .021 585.50 10.94 
l o.oo 527,06 538.00 

•---

,. 
• -·? 

-.•i 

T• 
- -- - - - ·:~~ 

-·• 
• -~- . 

J_,.', ,. 

e:. 

• .-, .. 

---- - -

14796,00 
18700, 

,97 
,00037:J 

------------ ----

16096.00 
' 

,: ' ,- · · -- - l 7TO O ~ • 1.04 

- - --
VIILLEY 

20.12 
o. 

o.oo 
1600, 

21.91 
o. 

. 0. 00 
1;,00_ 

SECTT01\I M 

608.02 
18700. 

6.75 
1600. 

608 0 71 
16196. 

5.47 
1300. 

o.oo 
J, 

o.oo 
11;00. 

u.oo 
904. 
I.OB 

1600. 

0,00 
o. 

.040 
2 

o.oo 
o. 

,035 
2 

----- - ---

608.73 
?"ril. 

,025 
(I 

f.uG 0 }5 
2'160, 

.025 
0 

.71 -~. 
,040 

1 

.44 
841. 
,040 

l 

- - . --

.48 
- 11<,Y • 

.Oc7 
o,oo 

,40 
l9UO. 

,027 
o.oo 

,D9 
·· 219·. 

587.30 
183,76 

,03 
231. 

586.80 
548,79 

621,7D 
.6l'3-. lii . 
100,28 
284,03 

' I,. I 

-: . 
-• 

------ -- - ---- ------------- --- ---·----~-------- ---------- -·-· --- -- --•·- ,:._ 

613,40 
604.60 

111.21 
660,00 • 



:. 
CCHV= .300 CE½V= .500 
3280 CROSS SECTION 16396.00 EXTENDED 1,53 FEET • 

(- - - 16.J96 ~00 
e-:-- 11100. 

- l, 05 
. - -~,-ob-0-38U 

•=: 

21.23 
81, 

l. 04 
··30·0·. -

60H, 73·····. 
16093, 

6,31) 
30 0 ·• 

u;1ro ·- ·- · tr.oo· --ii,i9:·32 
926. 78, 2~55. 
1,35 ,035 ,025 
30·0-;· - --· - ... ? -- ·-·· ••· O 

'-

~·sa ·- • li:,i ·· - · -~·or · -.~ob-:--ro- ··-
6~~. 19c~. 234. 605,10 
,040 .~27 587.50 120.36 

l 0,00 479,64 600,00 

- -- -- +--- ------- -------- ----- -· ------ --~-- •, 

• 
• 

':j. 
J. 
....:.. 

·-·--· --- -- ---· -- - - --- -------- --------------- --------- ------ --------~-- ---- ---- - - -- ---

~ •-~ Si-'ECIAL 1-lRIDGI: 

I. , ____ -~---- - . 
·:

1 S'l XK •.i1 0,00 
I ' 

fKOR 
1,62 

COFQ - . ROLEN - B'·/C .. . 
3,07 o.oo 290,00 

8 i·•P -
0,00 

BAREA 
2030.00 

55 
o.oo 

ELCHU 
5H7.50 

--------------- ---- -------- - ----- ----- - ----
ELCHO 

587.50 

.....;_, ··:• 
>• 

~:---32E1o·c·H-o•s·s··si:'c-rr6,1· ··16418,o·o · ti.TE,,oto •·- ---- -- --------- - ----- ---- ---------·- -------- ------------ -- -- ------ I~ 

--:-.,,_ 
I f, -

•=-l 
•~: 

f( I 

SE"c:No 
Q 
TIME 

···s1_r,pr-

... DE"TH . 
QL(lFl 
VL(l8 

- ")(L()BL 

CI-ISEL 
OCH 
VCH 

. XLCl-1 

:.:-··· PH ES SORE . ANO \·JE:IR FL01•1 

-~~ 
a· 

CRH/5 
flROB 
V-<01:l 
XLiJ1:1 ·-c 

1.75 FE:ET 

l;JS!:Li< ____ . - EG;- . --· "f; ,1 · ..• - . -

ALOB ACH AROl:l 
XNL XNCl-1 X~M 

· r,ql•L 1I1c··· ---- ·rc(ff,~r-

HL -
VOL 
t-JTN 
coi-i,-1=c 

•LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN 55TA ··;op '/JD ___ . ENDS,------ --- -~--- ·----- -------- -----

"-'-• , .. 
·:i' 
•'?\, 

,r:11. 
1!1?. 
,''.-' 

--- --- - ---1 -,, 
I1• 

• I ~I· 
:)~I 

:;-.; · ··-7::1;i:,~s - - --1:Gl. re .·.;: .,. 

610,52 609.32 

l'-U ···- -·· -a-·.•Etfl· 

o.oo 5720. 11227. 2030. 

-Q_,"l·- - -· ':lARf:1 . ELLC E:L iRD CU,SS . ry. 
60':>,30 606.10 

' ' 
1,•, 
1:::.: .,, 
~ 

~-::i 

:::----------- ··-sqIDGE' SECTIO,~ n --,,riri->LtLA~"'.-~OALi .'.,_,, ., . 
21,4-5 609.95 o.oo u.oo 609.:iO ,S5 16418.oO 

:-:--·· -- --·17100~ -· roo. 15968 • ro32·;-- ··· cio~ . 2':>8T;--··-745,~· . . ::· .,_,. 

•
>'.". - , 

-~: . -.,. 

1,05 
,000359 

16768,00 
.. 17100~ 

l,OB 
.000109 

l. 11 6,17 l. 38 
22, 22. 22. 

I/ALLEY 5ECT10N p-· 

21.43 609,43 o.oo 
1'177 • 1 rso r; 3621 •. 

l,99 4.50 2,07 
400. 350, 300. 

e-;: 
·-; 3280 CROSS SECTION 17168,00 EXTENDED 
• _ _I - - - • - - - - - - -

•:; 

-~ 17168.00 
-:;-•·--·. lTIOO • 

• - 1 .12 
';·; • 000076 
'-

Vll,l.LEY .SECTION r.J 

21,59 
"9tr'59, 

2.56 
6 0 0, 

609,59 
· 5853, 

3,57 
400. 

o.oo 
1175; 
l,64 
l U ~. 

• 3280 CROSS SECTION 17268,00 EXTENDED 

.o35 .025 , 04-0 
2 0 2 

0,00 60~.66 .~3 
99"5, - 2 1:;5·3, · · - ·174•:r. 
,0?8 ,025 

2 0 
----- -- -- . -- ----

3.59 FEET 

o.oo 1'>09,73 
3534~·. ·1923.-

• 1'25 .. 025 
2 0 

3,15 FEET 

.u3o 
l 

.14 
-; lil • 
.u2s 

l 

30.00 

g- ---- --------- ------

• l Cl o.oo 606.70 
19~7~ 2-35. ·--- i'ius-:-1 o-· ------ ·· ------- ----- · ·----- ·- · 

.021 587.50 119.41 
o.oo 480,59 600.00 

--------

· ·----- --- ---·ro-· ----- ·-- .. ------------

.06 .10 597.70 
1961, Z39 • ----!59T~ Ir ------ --------- - --- ----- ---

.027 588, 00 11.74 
o.oo 561.26 573,00 

- -----~- -- - ------- . - -- -- ---- - -•-------------

/ 

- - · 1 r· 

.04 .03 
201':>, ·2"4·4.· 

.021 5qi:i.oo 
0,00 563,A4 

. -- . - •-- . . --/ 71-7- -. 
_ 5?8 • 20 ~ ,, (, I -- ---------

.,,c,9··· -- -- / 'f' .Io ------;~5.06 ---------- ----
5El8 • 90 --- __ 

----~ l l 

',:! • 
'-'I 
• ),{j1 

':,j. 
·-

--- --- -- ,j -;• 
-"• --~' 

• ~· 
-
!f• 
--
" I =i• 

- I 
i--,, ~.• 
::•· :1, 

• 



• 17268.00 
17100. • 1. 13 

.00022A 
(1 ·-~ 

.---f-•-_ 

I ' 
SB XK 

11: . , 

2:~.(15 
1028. 
1.52 
100. 

. -

XKOR 

609.55 
15813. 

4. Pl 
100. 

COFQ 
3 ;04 

o.oo 
259. 
1 • 24 
100. . -

ROLEN 
o.db 

17368,00 fXTE~OEO 

,- PRESSURE AND ~/EIR FLO"I 

•= 
-. .. •. ,; 

EGp;.5 

610.24 609.80 

HJ 

o.oo 

Q·EIR 

3917. 

o.oo 609.80 
677 • :nas. 
.025 .025 

2 0 

3.32 FEET 

13185, 

.25 • 0 1 
208. 2028. 
.028 .027 

1 o.oo 
- - -· 

-------, 
Bv/P BAREA o~ •-o ----- :,;_,;3-0.00 

t:lARE'-1 

3230 • 

ELLC 

607.oo 

.06 608.80 
245. 609.20 

586.50 62.54 
660.76 723.30 

- ------- - ·----------- -··----

SS EL CHU ELCHO 
o.oo - 586.50 586.50 

ELTRD 

607.10 

CLASS 

30.00 

- . -- -- -- '---- -••Q- -~ .. --. -- - --- - .. - - -- - - ...... 

., 

.1~• 
~:_I _n:• 
"j""'.:;-1 

, . 
--;e 
::J·• 

:: .• 
-------------------•------ --------------- --- -- --, 

' ,1,..._ 

BRIDGE SECTIOI\J '\ - 14 '11 LE >-<0 ,if) 12 •:::• 
I 

•> 17368.00 
17100. 

23.22 
1139. 

-- ---- --- - -,----,--"]'" ·-r.ss-· - _J l. • J. .J 

• :;-: .000217 100. 

.,-:. 3280 CROSS SECTION 

. . -- SEC~.O DEPTH 
(,) QLOFl 

)· !• '1 -- -TrME "VLOB 

•'--: SLOPE XLOBL 
(___:'._ 

•0 18244.00 22.58 
11100. 252A. 

·--7·;20 - - - 2 • 0-6" 
' .JI 

•··I • 000115 150 • 
' --'.--- -- ------ - - --- -------

e--:::: CCHV= olOO CEHV= 

;2:_.:i -
19119.00 21.78 

- T71011.--· --- -- 2~ 

1.25 .35 
,i .000208 1'15 •• 
'. ec:-

609.72 0,00 
15668. 293. 

. - r.· ' - ..,. r'i - - -,-- '"'l"T 
'1'. J.,, J. • C: I 

100. 1 ll O • 

1"244.00 EXTE/liDE.D 

---- - - -

' 
C ·!SEL CHI,.S 
OCH PROB 
\/CH -- VR08 

XLCH XLOt3~ 

609.88 o.oo 
11'>60. 3112. 

'i~40"" ----r ;go - ---

876. 1400. 

,300 , 

o.oo 609.96 .?4 
735. 3818. 231. 
.·a25·--

?. 0 4 

·/SELK EG !--IV 
GLO'• ACh AROB 

.16 o.oo 608.80 
2039. 247. 609.20 
--- 11··1 .,----,=-L.J•~-~-~:"1''"1"-7CU ____ _ -- --------·------------------ ------ - ---
.vc, Joo.~v ~7.oo 
o.oo 663.62 723.30 

---- ---- ------------------------------ -- . 

HL OLOSS BAl,t'< ELI'"\/ 
VOL Tt~A LEFT/RIGHT 

" -·· :.~.1 

:~ . 
: --, c.,, 

XNL . - - . XNCh - .. XN>< - -- - l'ITN ----- ---F.LMIN ------·-ssTA -------- ----------- -- ---- ------. -- - ·- --- --

:; . 
:..:e I TR U.L IDC !CONT 

0,00 610.10 .22 
1~2s. 2bu5. 1640. 
-~·02-s-- - - -;·0·2-s·· -- - -. 02-a-· 

~ O l 

CORAR TQPl!JD ENDST 

------------ -

.13 .01 
2137. 259. 

602.80 
598.40 

;; 
,-,-

------ ----- -- - -------------------------- _:c. 
'•' 

- • 0 <!T - -··1557 ~-3"0 
o.oo 717.64 

- 26. 76" ----------
744.40 

----------- - ---------,,-, 

:-;·· ••'· 

----- --- ------- --------- -- --------- --- ------ ------ ---- -----o -- -------- V:: --- ----------- --- -- - :;'i 

609.88 o.oo 
- -,'i3.:H, .---- -- ·110z. - -

5.35 1.46 
A7!:>. euo, 

o.oo 
:, . 

.030 
2 

610.28 .40 .13 .o5 
-- --280'>.--·--· "T2UT;--- -·-223-o; ·-----"270. -

.025 .045 .021 588.10 
0 l o.oo 478.14 

60~.20 

__;. 
•-, 

·5;19--;50··-· ------------ ----------------- - --- - ----

10A. 76 
586.90 

---- ----- ----------- ~
-- - --- ----- - --- -- . -- -]. 

- - ... -- -.. - --·-·vALl:.EY "5:F.CTTOi~- c-···· --· -- . --- -- . T4 -------- ... ---
t ; ., . -- 20219.00 22.59 610.2<, 0.0(1 IJ.0u 6lu 0 47 .lM .lb .02 620,70 

'•(;' -- ·moo. - - o. 15042. 205'3. o. 4161. 21)26. 2356. -- 2AB. 606.90 
• ,-

- .,,· 

• l. 3'+ o.oo 3.61 1.02 .030 .025 .040 .027 587.70 28.27 
nnnl 14 1 1 n n. l l n O. 1 n n n _ ;:> n l n.nn 988.nl 1016.flA • 



.I 
• 

_,..- -. . -
p 

._'.__ 

21119,00 
·••-1rroo~ 

1,40 
.00017.3 

VALLEY SECTIOI~ D 

21,63 
377(1, . 

2,09 
BOO, 

610,33 
1332'3; 

4,<:lO 
900, 

CCHV= ,300 CEHV= ,500 

·-· · -· 22069-;oo 
e:- 11100 .. 

1, 4,f 
··· - ·· .oo-o33r -

e-:-
'" 

VALLEY SECTION E 

22,22 610, 42 
292, 16753. 
1. 50 6. 09 
800, 9:iO~ 

0,00 
-··7 •· -

,31 
900, 

o.oo 
55. 
.Bl 

9UO, 

o.oo 
T>lfll; -
-.3'2~' 

2 

· o~aio 
19!:i. 
• t) !'.~8 

/ 

15 

,12 ,03 607,30 610,63 
2773, . 

,29 
· -· ·2.r~- ·-· · 2<+b':>·_- - 3ii5~ - . 609,30 . . . . . -- . 

• 
• ,. 

,025 
0 

610 ;913 
2752. 

,025 

• 040 
1 

---- ·--

, 56-
68. 

,035 ·-· ··o---· ·-- . . .. c·-

,026 5A8,70 
o.oo 737,91 

1 (~ 

3,39 
741, 29 

,22 .14 609,50 
2544, 316, 608,30 

,026 588,20 o.oo 

---·--·---·- --·- --· ·- -· l~ • · 1 ,_-

,;1• 
. . :.:.,;_1 

• I ·.• 
0,00 364,12 364,12 . . 

l• .- . 

': -- 3-ZEnr CROSS SECTI'ON ;22419·; tJ 0 E~TE,~LiED ·-· -1 L rz .. rEl::r- ---- ·- ·- .... ----· - -- ---- -- -·- -- ·- -··· . - - { ~., .-
I -

e::;; V~LLEY ~ECTlON F 

.,; -- . 22419,01:1 22,82 6ll~o?· o,uo . 0, 0 Q .. 611, f6 
•. - 16900, 7971, 8542, 3tl8, 3695, 2369, 

.;, 1. 4EI 2,16 3, 61 1,35 ,028 ,025 
:::,;- ·--;lJITTl079 · 40 0, - 35(J .-·. 25 IJ .-- .. -r:. ... 

lJ 

•·· 
I 

1t. - -- -- -
• -, 3265 DIVIDED FLOW 

I ; 
, --3zs-o- CR'Oss· SECTTDfll ,~331':1,00 E1<T1:VOED .• 79.FEET .. 

e: . ,,, '10.LLEY SECTION G 

:-: - -23:3T9-,·oo 22, 49 . 610, 99 iJ, oo · fJ ~·o o· 61 I; 41 

·-- 16900, 1910, 13411, 158Q, 1172, 2334, 

·'- - l,:i2 
•: "

1 
• o-o o·i.:ri 

' 

1, 63 5,75 ,2. 35 , 11213 ,0?5 
800, 900. ••- - 13 .,., ~ ---- - --z- ------ ---- --o--

.:.,. SECl'IU · 
Q 

UF.PTT-i - Cl•ISEL - . "Tei i[17S --- T•fSE['{ - --• F.5. 

GL03 QC h (JR O 1::1 AL'113 ACH 
VLO~ vc,-. V,,OH X\IL x,,rc., 

------- ------ ---- -- ------------ -- - --

17 

~-14 ,1)5 ,13- ·bo1,a·cr ·· - - --·-- ·-- · · · ··--- · 
286 • ,2584, 320, 603,80 
,028 ,026 588,20 0,00 

·-r ---· ·-o.;oo - :ia'T, ~1 --·~i;9~2r-·--------- ---·----·-- · · · --- -· ----

- ."42 
673, 
, 02 :1 
---1. - . 

IA 

;11 -· -·- ---;T4-·- -60~6!f--· 
,i687, 333, f,()2,20 

,Oc6 ~88,50 0,00 
- ·-0;1ru--1334-;Ta- ----g01J·,ucr··· ------------------------- - --·------- ------------- --

"• --·-, 
-?ii 

•• I' -(. 
~- '' 

Je 
:_;j 

-;e 
~31 
~: :·' 
;::, .• 
l·'.n 

.I 

~,:1• 
:;;1 • 
-,-1 

""I 
_1 

:"'• 
« . 

i,:::. 
,, ... 

H11 Rl. OLOS-S g-Aliir(t.Ct V -- - . -·•- .. ---- .:.:. 

A><OH VOL Tl~A LEFT /~IGHT :',:• 
X~r-i 1•!P./ F.LMI"l SSTA ·, f IMI:. 

Sl(lP'E XL08L- .. XLCH ·xt:08H - IT>lfAl~----· IilC - .. I CONT . COHAR-·- ·-· roP•fID- --ENDS,---- -·-------·---------·-----·-·--··--· ---··- -· -··· -·······_, 

•·-:, 

•. -; 34 70 ENCROAC,~'•F.NT ST/\ TI ONS= 

I i. J ·-~ 
•-~: 

~~ 

• 

- - - -- . ·- V1.1LLEY SECTTO'.'<°H 

23569,00 22,<ll 611,31 
- · ·1rroo, 1352, . 1034F.,, ·-

1,54 1,04 3. b 7 
,000117 1'30 , 2':>0, 

CCHV= ,100 CEHV= ,300 

.o 

o.oo --• z-~- -
,34 

300. 

7<;1[1. 0 TYPF.= 

O,OIJ ">11.51 
. T;:>CJ7,; ·-;,6 7 5·; 

.030 .025 ., ,_ n 

1 T<\rlG.:::1'= 749,999 

.... -1.;- -

,21 
5·, 

.02~ 
1 

,04 ,06 
r.70 8 ; . . . .. 33 7, 

.0~6 581',40 
0,00 713,34 

::c'. 

\e 
-c 

. -- -··-· -···---- . ·- ----·---- ·-·------- -· ·-·- - ·- - - -·- ;:. 
,,-1 

610,00 -·-·-----------·-----·---- ··-·- ;1 ---610;40·------·----. ~-
,DO 

713,34 

• 



• 
• 

3470 ENCMOACHMENT 5T,TIONS= 

VALLEY SECTIO.~ I 

.o 30U,O TY.:>E= 1 Ti>RGET= 499,999 

20 

" 24369.00 
r, -· · · Tr10-o. 

22,41 611.31 o.oo 0,00 611,68 .3a .12 ,o5 605,50 -- -----------·- -- -----~----·--------- --•-·- ------··79·4.· -unn;,:;· ·----·--:J;t;-------,·rir:-· .. --.l13f;,---··- 34-;_ .. -· .. 21r1: 34B. ·· b09,50 • 
• ;:" 1. 59 1,39 S,lu ,93 .0?i ,025 .o?5 .026 ~AA.90 56.60 

I~ ___ ~ ~_o_l 9 ~( __ e,o. sou. ~oo. t o 1 o.oo 443.39 soo.oo 
-- - --- -- - --- •• -- ---- " -- " ... ____ ..., --------- - ----- --- --·•·- •+• - - -----------·-- - ---- ------·-- ---· ---------·-·-- ----- - -- -- •.• ---

~:-~ 
260,0 

I,~\:. _________ ----- VALLEY SECTION J .-, 25819.00 
ii 700. 

,=----- ---·r.-66 
• ,, • 00031 Y 

,' 
~--, . ' CCHV:;;; 

22.75 
4i2. 
r .·zr 

1350. 

611.55 
iii14i. 

. "6. 01" 
1450, 

'- n .1 • :, u u 

o.oo 
247. 
1;27 

1500. 

3280 CROSS SECTION 2591~.oo E/4TE~DED 

e:: 
·• I 

I .._, -

·• 34TU ENCROACHMENT STAT!01~S= 
25919.00 22.06 611\56 

11700. 120. 10470. 
T.66 . 2·. n9-· 6;-s·3 

.000111 100. · 100. 

• SPECIAL BRIDGE 

•• SK XK XKOR 
1. 68 

COFQ 
3,04 

" 
o.oo 

f ·---· ------ -

287,0 
o.oo 
510, 

. . 2. 29 
100. 

RDLEN 
o.oo 

3280 CROSS SECTION 26025.00 EXTENDED 

PRESSURE 4~D ~EJR FLO~ 

·-· H3 Q~EIR 

o.oo 612.0" 

i TARG·~r;,,- -----~ns·.-•cio ---- .. -------- -- --------------·--

2i. 
..... ------· ------------ ------- -------- - ·--- ---- ------ - .. _________ .. -·---- -- ''' ' - ·--

.53 .35 .05 609.20 
.1-'J-le 1837. l":f'f-• ~ti:>~. -10-'• 609.30 · ~-1r2a· -- -- - .-n zs--- - · -- • oi!5 ----- - · ~ ·o l6-- -- :>1:rn-:eo ____ 2-1,0·. -oo - --·- ·-- - ----- --- ----- -- ---- · ---- ----- _ .. ·-- · 

2 0 l o.oo 515.00 775.00 

1.97 FEET 

75iJ,O 
0,00 
344. 

·.o?.t1 
1 

TYPI::= 
612.16 

1602. 
• 0 2<; 

0 

tt(·•c 
104,00 

2,78 FEET 

1 T,~><GET= 
.60 .05 

2800. 
~-0 c,; 

223. 
--;O2s 

1 0,00 

B~REa 
1220.00 

' _I . - -

' I 

'463.000 .. _, _________ ---- ---------- ------ ---- _ _._ ---- _,,_ .. __ 

.04 
364. 

SB9~50 . 
463.00 

604.YO 
604.00 

·-2si'. oo--- -
750.00 

SS EL CHU ELCHO 
o.oo 569.50 589.50 

·~ . __ -A--- - ·--------
1 

/ 

··1 ---------- ----------- - ---------- --- ---- --

BAREA ELLC ELTRD CLASS i,1,_': 
,,...-- ' 

EGPRS 

--6T3~96 

EGL •JC 

612,16 o.oo · -- ·323s;--- · '8'478', ..... ·-1220~ · -·ooT.'91! ___ · 010.00·---- --Jo.oo ____ -- -·-------·-·- -----------· 

'' I •- ,·· 

•. ; 3470 ENCROO.CHMENT STATIONS= 287.0 

•·" 26025.00 22.88 612.3'1 o.oo 
-- ·11700. 115s. 9716, '' 8'28 •. 

e: 1,67 2.23 5,76 2.42 
-- .000520 10 6, 106. 106, 

' -

3280 CROSS SECTTO~ 26125,00 EATENJE~ 

• 

750 0 0 TYPI::= 

I), 0 0 
"5l'l. 

0 0::>ti 
2 

f.12. 12 
1 b~ 7~ . 

,025 
I) 

FEET 

l TA=lGET= 

• 44-
342 ~ 
.025 

2 

.~6 
'296'6. 

.026 
o.oo 

463.000 

.. · 2c 

o.oo 604.90 366 .- . - -6li4 ___ b_o __ . -

589,50 
463.00 

287.00 
750.00 

• 
•• -·- -, ... \ 

-:-·1.-.. ,. 
i:~• 
I . 

!'_J 
.. : .• 
• 

-,: . 

~·-• 
, . 

,,, 

1• ,1-
-1 ~· ·-' -~
. :e 

Cc. 
I, 7 

,_:. 



,. 
• 

34~70 -ENCROI\CH•~IE:,,iT STATIONS"= 
26125.oo 22.a9 ~12.3a 

11700. 472. 11001. 
1.67 1.26 5.94 

.000307 100. 100. 

i:60.0 750,0 
I). 1) 0 o.oo 
221. '375. 
1.30 .028 
100. 2 

TYPE= 
612,90 

lB54. 
.025 

0 

1 TllRGr.T= 
• 52 • 04 

169, 2871. 
.025 .026 

1 0 • 00 

490.000 
.o4 

367. 
589.49 
490.00 

609.R9 
609,99 

,~60.00 
750.00 

•· ,. 
t":" --··. . -- -----·-- ·------. - .. -- ----·- -- - ----- - --- --- ---·--- ---------- -------- ---- "t' •. ~ 
1;~ --~: 

~ -~' , I : -

CC~lV= 
SECNO 

- - -(F - -

TIME 
SLOPE 

.100 C~HV= 
Q[OTH 
O~B 
VLOB 
XLOAL 

,300 
C ;J5fL 
QCH 
VCH 
XLCH 

C>< I ·,vS 1~SELK 
61.-lOi:1 - - - -- /\LOB 
V-lOB X.~IL 
X.LOBR ITRI~L 

1. ,' - - --- - ----- - - - .. - - - -- -~- VALLEY SECTION -i:_- -- -----

i::G 
AC:i-f 
xr,CH 
IDC 

;:· 26900.00 23.27 612.67 o.oo o.oo 613.14 

'-lV 
. - A-ROB 

)(NR 
!CONT 

HL 0LOSS dAN< ELEV 
VOL- ---·---·-niiA --LEF·-r;RfGHT ---- --------------·-- ------
WTN ELM IN SSTA 
CORAR TQPWID END ST 

23 

.46 .23 .01 610.00 --.,---71,0-il __ _ 
.-,, l 72 

---,,-0-:-----·10·,~1. - <iuo:- -- --- -;,.·a. ------Tt:i'.IS~-- 7~2. 2916 0 375. 60S 0 80 
---- -------- --- ---· ---- ------ ----- - -------

- . 1.04 5.67 l,~9 .il30 .o~~ .u4o ,026 5~9.40 142.34 
(;'· ,, 000300 
·{~--------~--

•:-; 
aoo. 775. 12s. 2 o l o.oo 409.66 552.00 ------

1.; 

I -~ . 3471rTNCi'.l0ACW~~NT STATI01,1 s=·- -

vnLLEY SECTTO~ M 

.IJ 
-- • 7S,-r, TY-i=>t.=·· -- i T1-1:;:,-":T£ ______ :;·14;:J9sf ________________________________ _ 

e::; .-:;:-
- ' -,. 

e::-
I .7 

- ' --~ 
•

-c 
_, 

··-
·-
• 
•=-

' e:-

27150.00 22.23 612.73 o.oo 
11700. '528. 10097. 1074. 
--T, 73 2.26 -s.9C1 r.,1 

.,000226 200. 250, 300, 

3280 c~oss SECTION 27900.00 EXTENDED 

- . - - - - - -

VOLLEY SECTIOI\J ,~ 

27900.00 
11700. 

-- - - I ; 77 
.,000239 

CCHV= 

23.03 
915. 

- t • 91, 

aoo. 

.300 CEHV= 
3280 CROSS SECTION 

------- -- --

2aooo.oo 22.85 
--11100.- 1159, 

1.11 2.57 
,.000396 100, 

612.93 
10707. 

!::>.59 

7So • 

.500 

o.oo 
78. 
.77' 

700. 

2AOOD.OO EXTENDED 

612.95 o.oo 
10373~ 168. 

5.83 1.23 
l O O. 100. 

, ' I-_" SPECT 1\1: BRIDGE .--
' .-7 

• 

S8 XK 
a~ o o -

XKOR 
1,54 

3280 CROSS SECTTO~ 

COFQ 
3 • 04 

RDLEI\J 
o; oo· 

2H031.00 EXTE•DED 

not:-CC:IIQI=" ilt-..lfl l•Jll="TO ~I nl!'• 

o.oo 613,20 
?.34 • 1712. 
.030' • 02!> 

1 0 

.64 FE:ET 

,47 
6c6. 
.040--

1 

.01 
2931. 
- ~()'26 
o.oo 

24 

.oo 
377. 

-- S'iO -.-s CJ 
297,69 

2·, 

60'•· 70 
604.60 

-·11.-31--- ----- -- - ------ ---------- - - ------ -- - --- - ---

:ns.oo 

----- - ----- --- ----- - -- --- --- --- ------------ - ----------- -· - -

o.oo 
41;3. 

-- • 030 
0 

613.38 .45 
1<;16. 100. 

• 025 -- -• 040 

0 1 

.65 FEET 
·- -- -

a.oo 6ll3,43 • 4fl 
- 452; ·111s.-· r:01. 

.030 .025 .040 
l 0 l 

• l 7 
297s. 

-- -- -~-0'26 

o.oo 

.03 
298 Ii'. 

,026 
o.oo 

B•·•c Bv1P 
11 s. o·o - o • u o 

'311:-lC:A 
- 1320.00 

l.'-11:< •EET 

.oo 605.70 
383. 609.80 

---309. cn,---·-cr;-crcr -------- -------------------- -------- --
364.04 364.04 

.02 
383. 

590.10 
345.77 

ss 
- o-.oo 

605.60 
-6116-.so-

o.oo 
345.77 

ELCHU ELCHO 
- 590-. 1 o - -·-590~ ro- -- ------- -· - ---- -------. 

---. 
·"I 
.:_ i 

-: . 
' -j~;· ,, 

;~ 

'--1 • 
. -:~ 
'"I 

,:. 
11 ·:-;, ~;'. 
.~::.:. 
1~3 

b'.i 
C, ,,. 

' l~~-1: 1 

I::_' 

':e 

,, .• 
1~: 
,- C 

• 
;:e 

__:, . 
. _-:. 
' ' 

:'• 
--• ,-,. 
, I , .. _.,. 
-;• 
• 



-

• EGPRS EGUIC I-J3 Q'·l>:IR 

• 614.83 613,43 0,00 947, 

- -

QPR 

10753, 

clAREII. 

1320, 

ELLC 

t,08.70 

ELTRD 

613,20 

cui.ss 

30,00 

• 
• ,r--·- ------ ---- ·• •------~ ----- ---- ------ ···--- ·----···•--•-. ---· --···------ .. - ------- -------··- --~- -...... 

•;: 
8QJOGE SECTION O - DENTON CO~ST, CO, - ·•-·· - ' 

28031,00 
11700, 

,-::; ···--- .. 1 ~77 

·- .0002,,2 

•• 
;; --

i ,C · 

24.08 
1559, 
2~36" 

31, 

• ,,'. 3280 CROSS SECTION 
4 

614,18 
9842, 

~- 1 e, 
31, 

o.oo 
300, 

- T~?7 
31, 

28331,00 EXTENDED 

o.oo 614,53 
n59, 1901:l, 
. ;t1)1i" , 025 

2 lj 

6,74 FEET 

,36 
236, 

- . -~ ·04rj 

2 

26 

1.11 o.oo 
29b2, 384, 

- . -. ti26. ·~·590:·:i. o .. 
O,OU 369,66 

005,60 
006,50 

o~o-o 
.369,66 

------------- -- ----·-. ··--

--------- ------. -- --------- ------ - -- ---- ---· -- - . .,. 

_1_~:,I. •. •... - -- - - -- ~-- ------------------
•=-1 

.,_:_ 
'' 

•::i 28331,00 
11700, ·::;--· - ·--- r. 79 

•. ::. • 000153 

VALLEY SECTION P 

23.64 614,34 
582. 10102. 

·1.15 ·zt,57 
300, 300. 

o.oo 
1015. 
T ~-23··· 
300. 

-- . ----- ------- .... 

0,00 614,62 ,2d 
507, 2210. 827, 

. ;112~ ·,-ti l5' .o4u 
2 0 l 

. .. • - • w "f·) 
e:: 3280 CROSS SECTION 28431.110 EXTENDED 5.BR FEET 

e:, 
-, 

•• 
c, 

•=-,r· ,,,_,_ 
l~. :. 
'. 

~-~-~--· 
SECNO 
Q 

Tl l'-1E 
SLOPE 

28431,1)0 
11700, 

1 • .:io· 
,000636 

-·· . 

DEPTH 
QLOFl 
VL0'3 
XL08L 

22.20 
1323. 

2;·1n 
100. 

C'•'Sf.L 
nC'"' 

·vcH 
XLCH 

bl4,3A 
8697. 
li, 55· 
l O O, 

CR l "'S ':!SELK EG HI_/ 
-,ROB llLrJfl -I.Cr" AROB 
VROd XNl -·xNC"H -- ... XNI{ 
XL013R ITRI.\L IDC 

0.00 0,00 614.6~ 
1680, 5~0. 1871, 
- 2~34' , 02·,;,-----;·02s-·· 

100, 2 0 

!CONT 

• '27 
717. 
;u-i+n 

l 

27 
--·- ----- ·----···· 

,06 .02 610,10 
3004. 387, 611,10 -- ·-;o~o- s·tfo;11r ·i5·, cn:i·-- ---- ----- --- ·-· ·-··· ·-·· 

0,00 600.00 600,00 

HL 
VOL 

···vJTN 
CORAR 

, 0 3 
3012. 

;0.!6 
0,00 

OLOSS Bl-II""( ELEV 
TWA LEFT/RIGHT 
1;:'[Mil\f ----- SSTA- -- .. - . -

TOPWID ENDST 

. ·-----------------------
• o o 607,60 

388, 606,8() 
592.10 · -- ··s.ss · 
591,45 600,00 

r-• 
::e 

·7:1. 
: I 

. ~ 1 

,;·, . 
\l. 
. -., I 

• 
~-~ . 
~', 1 

f 
-:: . 
• 

:c,, • 
.,. ~,· 
',; 

' 
c'. .'-:-

i:· -----~---------··---------

--~--~ .. ,·c· 
-~~- ,;, I 

+w- ' -1~; :~,. ·- SPECI~L BRIDGE 
,., 

.:-, SB XK 
o,oo 

XKOR 
1.54 

COFQ 
3,04 

ROLEN 
o.oo 

•::; 3280 CROSS SECTTOii 2844Y,OO E~TE~DED 
,_ 

• -:; PRESSURE AND WEIR FLOti 

e:: EGPRS 
' ' 1:.: -- .... e:'.: 61 s-; 96 

EGL'•'C 

614.65 

H3 

o;uo ·· 

ll IE IR 

3329, 

B ·.c 
117,00 

A,t17 FEET 

QPR 

'83R2, 

B'•P 
0,00 

t:lARE1-1 

1440.; 

••• 
ij 

BRIDGE SFCTIO~ 0 - PENN CE~TRAL R~ILROAD 

-23449·, 00 22,87 614.9( o.oo o.oo 615, 1() 
11700,, 1715. 8126, 1859. 729, 1941. 

l. :3 0 2,35 4,19 2,25 • 0 2'i ,025 • 

BAREA 
1440,00 

ss 
0,00 

E.LTRD 

ELCHU 
592,10 

ELCHO 
592,lO ---

--~ - . -~--~-· ····-·•~~--~--~ ··----------·•· 

CL1-1SS 

•-w•w -w•••••• •--- ••• 

E.LLC 

bl0,80 - 6 1:,, 1 o - ·3lr;·cro ·--

• c"l 
826, 
,040 

~- --- . 

21-1 

• 54. · o. oo 
3013, 389. 

,Oi:!6 592,10 ·~--~~----

--•-•• --•~-• ,---~--••0<•--"•M-•----•-• •-~••••"~ ••• 

607~60 
606,80 

o,oo 

-::i:I 

;;:-. 
d~· 

;:-. 

" . 
:=• ...:.~ 

'.:' .• 
, . 
I' • 



• 
3280 CROSS SECTJOl\1 28549.DO • 

r" -- -· -i:!8549 • flO . 22;90 614.94 

•:~ 11700. 355. 10510. 
1.81 1. l l 4 ,9'-l 

• o-oo 193 
. 

i 00 • 100, 

-~~ 
---; --- c·ct-iv= .100 c-e:~v= .3o,i· 

EXTEf\!DED 

0 • 0 (f 
,:13;;. 
1. 23 
ioo. 

6.00 FEET 

ri,O\j
:\20. 
.ll?H 

- 2 

fi is. 2·e 
~111. 

.Oi::5 
·o 

-- --. :i~- -- -·;oJ 
n79. 3021. 
.040 .Oi:'b 
- - l -o~ oo 

,07 
390. 

592.04 
--561~25--

i.,..vv•vv 

--bll.44 --- .. --

612,44 
38.75 600·~·00""" ----- ·•--- --- --- ------- ----- .... --------

• 
;-• 

--• 
-~ 3280 CROSS SECTTO~I 29749. 00 E•TE,,DED ::>.56 FEET u. ,-

e:~:.I 
·, 3470 ENCROACH~ENT STATIOMS= .o 750.0 T (PC:= 

' 

. -----•----

___ _l_ T l:'"_G_E_T_":' __ 749,999 

------- --------------------- --

----- --- ------- --- -- --- -·- --- ·------ ---- ----

I -,-• 
e:-::- VILLEY SECT!ON H • ___ 

', .,.. __ - . ·-
2974·9, 00 -

.. 
23,96 ' . - 11700. 142, 

,· 1.90 ,80 
--- -----
I• • ifolfl 17 1100. -~ 
'."'"! 328"0 

- CHOSS" SECTTOM ·---- - --3 {f4 Tq.-0 o· - ?3;56 ' ·--. . 11700. 58. 
, 1,95 .72 
- i ~000152 700, . -, ,. 
,. -- - "3280 ·cflo'SS SECTTO'-l •=-, .. 

c-, --- -- SECNO - - - DEPTH .c-: Q QL08 
TIME VL08 
5LOPE ·xt.:l'ldl 

615.26 
11276. 

3,76 
lc00. 

30414.00 

"615 • .31"" 
11212. 

4,37 
... 725. 

111'N.L{J 

C•1SEL 
OCH 
VCH 
1\[C'"' 

.-:-: 3470 ENCROACH•;ENT STATIONS= 

o.oo ··--o.ou 615,47 
282. 177, 3002. 
1.15 .G:'H .025 .. 

·11~tr~ ,'. 0 

E¾ Tt•~OED . z". ,)f,. FF.I:. T 

o·~,") o · 
431). 

,90 
- 700~ 

f;rTE,,nE1J 

-0.(10-

Bl. 
• 0 ?-i 

2 

C1-<IWS --- -,'JSE:Li< - -
QROB ALOB 
V '<OB XNL 

61!=-~St.i 
2567 • 

.025 
0 

• ~-1 -- -; Uf-
244. 3110, 
.040 .026 

f o ~-00 

.. ;01 
402. 

591.30 
--384 ;as 

612.-40- ------ ------ --- ----------
609. 70 

365.12 
750.00 - - -

.i:'1< ,lU ,02 613.55 -- - ---·- -
479. 3164. 409. 611.35 
.040 ,026 591.75 303.99 

,w 
AROB 
XNP 

I - --·o.-oo--·-4-4-6;1n---,:,-o~o-o ------------------- ----------------------- -

----------------------------------------------------

l<.LJJtfl --- - 1l'<I ~c --

EG-
ACrl 
Xl\!CH 
:rue--· - •· {CONT -

--------- -- - - - -- -----·--------- -------- -----· ------ -

• O ~~Q.O TYP€= l Tl~GET• 479.999 

• 
~, . 
-"". ~~.-! 

.. --- --- --- -.,1 

,;. 
,_. 
,7" • :;;I 

. ------ - ' 01 
' 

:• ' -

. --------"'' I \..:_ 

'_'.' . 
- \7lLLEY Sl:.CTtO\I ·s --- --- 3/)-- --- --~------------------------------- --- -- -- ·------------ . ----- --- --

•· _ 31199.00 21.10 -: - -- ·,r7oo.- -- - -r. 
•- :I l • 9d • 25 

-- ,000272 700, 

.---c. 

615,30 
Tlo.31. -

5.72 
725, 

u.oo 
-- tilr;·- -

.88 
700. 

·'.]_ -----------------· ------- -- --- - --.,c 3470 FNCR0'\CH'..11:~IT STATio,1s: 
-- 31299,00 22.~8 6]~.2H 

, ___ ---11Torr; 1270. 9026. 

'=>il.O 
o.oo 

1404. 
• 1.99 4,09 6,96 

,000516 100. 100. 
2,60 
10n. 

) 
O.OO 615.BG .51 ~-,14 .01 615.00 

- - -, :f.-- - 2 n 32 ~ ---··· -- -., 1 ~--- ---320 t. ____ .. _414. --- "61-3~30 - - ------------ ------------- - ---- -- ---

• o cB .025 ,040 o 026 592.20 280,17 
? O l o.oo 199.83 480.00 

-~- - --- --- -- - - ------------·-- ----------- ----·- - - -----------..----~----------

. -- -- -- ----- ---------------- - ---------------

5{10, ri TYP':= l T ,_ -<•JET= 450.000 
o.oo 6l.S. ~ 1J .02 .u~ ,06 59!>.YO 
311, - 12• 7. 540.- 3212. - 415. 595.-90 

-- - -·------ -----. ---- -

,028 .025 ,040 .026 592.40 244,57 
2 0 1 o.oo 255.43 500.00 

----- -- ------ ------------
;~ 
t:.e ,' 
'. ------ --------- --- ------ ,. 
;-:-. 
.. ~ . 

• 



SPECII\L tll'llDGE 

SB XK XKOR 
1 • :, !:i 

328U CHOSS SECTTO~ 

EGPRS 

COFQ ROLEN B·'C 
- '.i.o..: - u~ifo--·- · ·bi.oo 

31350.0U E~TE~OEO ?.17 Fl:ET 

BWP 
o. cio 

,.:. ... _ - -- 113 BAREA 

618.90 0,00 

':l/,"7n ,...,.,,-.r"lr. ...... 11•~r->.IT r:·T11.TTl"'\:,.C"-
J"'f"IU r-_J\l\.,'"(Uf-l\,...n'"t"'\11 .:)l,'~IJ.IJtY~-

' 

19d9, 

.;: I I"\ 
J'.,J. u 

7746. 954. 

~OOGO TYPE= -~· 3RIDGE SECTION T - "OUNO ~01D (N01T~ BOUND) 

3I3SO~iJO 23~g7· 616. 37 ,y;ao- o,oo . 6T6.tl6- .. 

--- 1 1 7 n n , ,._, ? Af:...6..6.. , r:....u..~ o. 1 1 1 '::t <..6.. --, .L .I,. .... \J. .L "TJ. ~. . . ...,..,.---,-. .L ...,, _, • r .L .L 0 .L ........ T • 

I,99 3,44 6.34 2.3~ .n~d • 0?. 5 
. 

; 0"00400 51 • 51. 51; c 
. . . (J .. . -' ' 

l~c• 

32HO Cflo"'SS c;ECTtn•\I· 31430; 00 E~TEl\/f)Ei) 

•..: 3470 ENCROACH'•1ENT STATIONS= 50,0 '500.0 TYPE= 
n 31430.00 23.90 616.40 o.oo o.oo 616,90 

,- -- - -- - - 11 To·o. 1474. 84lu. . 1616. - . 415"~· ---- 1.HS •... . •=: 1.99 3.55 6.39 2.56 . ')~~ • 0 ?.5 
.000462 RO. "10 .. fl O • u 0 I ., 

fl~REo. 
y,,4.·00 

SS EL CHU ELCHD 
o,ci"o···-- 59?..41i ·· 592.40 

--- ----~---·---- ----------- ----- --·-------------------···--- --....---· ---- ----------

... ~LL.C. ·- -~L_:Tfl_Q_ ____ . C.L.'1_55_ --·-··-····---·-····------· ···--·-·· .... _ ........ _ ....... . 
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450.000 1 TA,<GET= 
,50 ,03 ,oo 598,90 

.., ro·. 
.040 

1 

.. ·3219;·-·--416~ ··-··595.60 -
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1;55 

COFQ 
3.04 

'WLEN B "'C 
o.o-o .... --·-51~00 

3280 CROSS SECTION 31483.00 EXTENDED 3.16 FEET -~: .,,, ,, ?>sESSURf .~M'.:l 
. t'+I - -~·. ·--- . -~ EGPRS 

i-- +-
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CLASS 
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• •vvv .. ,-1v J,J. ~' ,J • 
., ., . c_ " v.uu ::,uv.uv 

3280 CROSS SECT IO'~ 315B3.00 ENTE~DED 3.20 FEfT • 
r.-- SE-CNO DE:>T"i I 

•-=- Q f.lL(lfl 

C'•;SEL. ---c~r•-;s· --•,.'sELK ··· - 1::,. ·- -- i:,-;;·-· -- -- ML. -

DCri ~RJR ,L~R ~C~ AROB VOL 
GLOSS - BA"K ELEV 
TiA LEFT/~IG~T 

-- -----------,.---- ·------------··• .... -·-·------. ---- -~ -

llf, - 'rI>iE VLo.:i 
. -·scoPc: -· ·xcOBL ' -1 

VCh v;.;,ot! X-~L ~•--IC.; 1(1\I-< ,,r,~ 
-- - X(Crl - ---- X[OHI-C-- ---cr~rrlL ·--· Jf)C _______ 'Tcol\fi"'' . toqif'i . 

'::LMIN SSTA 
·--TOP YID--·- ENDS! ___ _ ---------------- ----

e_:_ 
_,_ ------- ·- ----•----------------------------------------------

e-:.- 3470 E~•C~OACW'EIIIT '>T-'\TIOt,IS= 
• 31583.00 24.85 

:--:--·- ---Tf1lni: - -·-- i55. -

··--· 1-· 
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2,00 
• 000177 

.78 
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100 • 0 
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1 T~~GET= 450.000 
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0 .oo '.:>4 .• s b5 .OO 

.<,7 FEET 
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• SUM~ARY PRINTOUT Foq 0ULTIPLE PHOFIL~S 

,:··· "rit'.t) ~;j[\I t)<{~-(i,! ··~ SECTION Ch~NN~L ~I~I EL OF ,,:~~ EL OF 'H•·' F.L DI';c,a,,. Gf 
- NLI!!BER. - LENGTH- tlOM> 1·•A Y Lb>i tt-16RD GfidliNo .. ··1: CFS> 

e::_ 
165.oo o.oo 
1·6s-. o·o o.oo '.- 165.00 o.oo 

~ .. 16-'i,OO o.oo 
• 1--:-;· ----- --- •- ·---- -- - -- ... " - -

•• 194,00 29.00 
1·~ 194.00 :29 • 0 0 I--::'-- ·r 9,,:0 o 29.00 

•=-- 194.00 2.:i.00 

o.oo 0 • 0 I) 
c.ou IJ.01) 
D,00 O.~D 
0,00 o.oo 

··- -- -

599,60 596.30 
599,60 596.30 
5'19,60 596-~ 30 
599,60 59,',,3,) 

'i76,90 ll.200,00 
"76,-·o 1if~o-1Y.u·o··· 
5H-.,-'IC 1'1100,00 
':i76,-,iQ 2~i700.UO 

576,90 lllc!OO,IJO 
576 • .:io 11200.00 
"{76 ~-qo - "f,n a·o. 1fo - - -
576.Y•J ?.,;700, ~0 

C St:L 

59,8. BO 
6Ul."i:l0 
601.40 
60!'.,dO 

599,64 
6C,2,24 
6.J?-;6'-1 
604,12 

HI/ 

• ?: 7 
--. 3A 
.37 

1-lL OLOSS QCH DEF'Tf-1 TOPWID 

o.oo o.oo 9906,91 21,90 554,87 
o;oo o.oo 13540,34 24,10 636,16 
o.oo o.oo 14709,97 24.50 642,68 

_!_4~--- _O.!...Q_~ _____ o.oo 183~~!...!_~ _____ 2:;~90 112.95 _ ___ _ ___ _ 

, 21 • 713 o.oo 9488,60 22,74 593,32 
• .2.4 1,15 o.oo 12657,71 25.34 694,63 .. - - . ---- - -

• ?.n 1,19 - o.oo T3723,os·--25,19·· · ·109~43· 
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• 
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1<: - -- ,---;• 
,,: 
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400.00 
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o.oo 
o.oo 
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' 
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445.00 
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o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
ll,00 

c;,,·,.1u luSOO, oo 
:;1::i.10 -l6lOO.UO 
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s·n. 10 lOb00,00 
5,·\l,70 16200,00 

59',,b'-i • 4.-, 
--6L·<'. lfl -.-tic'. 

60?.70 • 1'5 
604.07 1. 11 -- - - - ---- ----
':i99. l:!2 • ~-1 
60?,':i<;l • ':14 

• 11 
• f4" 
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-.2-s·-162··00·;00 ___ -·--rv .. o-a · 133;92· -
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-·-z-o-;·59-5•4·0·.-23· --------· ------ ..... ( .. i • . ,: o.oo o.oo 3qB.OO 

0 • 0 0 o.oo 5'lq.oo 

a-: -· 
- - -- - --:: 

e::_ 

,.,P• 

I, , '·,; --- ------

• 

17100.00 
2<+000,00 

609.43 
611.97 

.23 
• 27 

.06 .10 

.01 .11 
21.43 561.26 
23.97 573.00 

________ ,, __ - -------- -----~ . - - -- -

F• I ,,(J 



I 
I 

I 
I 
I 

• 
• 

' ' ._._ 
I 
'_'(_. 

• 

SECTION CHA~NEL NIN EL OF ~AX EL OF 
~UMBER LENGTH ROAD~AY LO,: CHOR~ 

MI~ EL DISCH~RGE 
GR OIJNO (CFS) 

Clr!SEL 

17168.00 
1716;:l.(l(f ... 
17168.ao 
17163.00 

400.00 
"o·o;oo · 
40').00 
400,00 

a.oo 5q9.oo ~100.00 &04.70 
ll~·o·u ·· --11·:0·1- ·:,";,~oo··i~-':ioo-;oo···-b·c;a·:,4--
o.oo o.oo ~~~-~o 11100.00 6v~.sg 
o.oo o,oo s~ci.oo ~~~oo.uo &1~.14 

605.13 
6Ub.70 

HV 

.48 
- ·.-f,; 

,14 
.17 

HL OLOSS 

' ~ .vo • l \J 
. .04 . :03 

• 04 • 0 3 
.o4 .o3 

. -- - ----..------ . - . 

QCH DEPTH TOPWID 

6404.89 lD.70 220.00 E,·,rz·g~oo 20. 14~ 5ss.66 · 
6862.92 21.59 563.84 
8653, 84 _. 24.14 --· 588._90 •--- ---

.17 .02 .09 9700.00 18.63 179.80 
589.06 .23 .01 .06 14340,00 22.20 

17268.00 
17268.00 

. ·17Z68~(i0 

100.00 
100.00 
100.00 
100.00 

o.oo 
o.oo 
(f. OU 
o.oo 

0,00 
o.oo 
o.·o·o 

5'lf>,50 '1700.00 
"i'\6,50 14';100.00 
sci6.":if l7i0O~Cfo 
3>10. ,;o 240 oo. oo 

- 60<;1.::,5 .~s · .01 .06 1ss13,11 2j.os 660. 76 - - - -- --- - ~-• -------·-

17268.00 <J. 0 (I 012.ll. .26 .01 .os 19054,36 25.61 703,45 

1::-:;i ·-··11J6if.oo-·• 100.-00 
e-:-:-, 1736a.oo 100.00 

- - -60 7. 1-0 
607.10 
607,10 
601,10 

607. oo - · 5B6~·!'lo ·9-;-o·o·. u·,y 
607.00 5R6.50 14900,00 
607,oo 5R6.50 11100.uo 
607,oo · ;;an.so ?<+000.00 

·e;o;,;.-15·· .11 .02 ·.oo 9100.00 --10.65- 119.00 · -- ---···-·---
sod.as .23 .15 o.oo 14248.94 22.35 625.81 

(--::i 17368.00 101),(){l 
le ·-·r1:r6a~-oo-·· -- l on, oo --~:· 

609,72 .24 .16 o.oo 15667,74 23.22 663.62 
6I2.33 ____ ~zc; .21·--..,0,-c.~o..,o,... 18795.19 2~.s3 101~1s 

lR.Jt~I, nn en.:. ...... n r, r, fli .., .... C.."T'Tlt vv •; l Vo UV VeVV 
~u ,~ ftC DLCC ~~ ,7 OL h?n nn .cu •£~ .v~ ouo~.cc i,.7~ ~,u.u7 

7-·rs2<+1+;00·~ - 876. ou- --- -o·. oo · 
O.OO 5A7.10 9·700.00 605.24 

--- · o ~ o·o ····--sa1;::iu- r 4',I o-o·;·o o-•- · b"o9'~ /So- .22 .;TI .oo 1058-s-;;5"2 21~0 710.09 -~ 18244,00 876.00 
,: 18244,00 876,00 
' . 

A;-: 19119.0!} '!7'?.00 - , 19119,00 ,n,;.oo .. 
r9IT9,00 1375.00 ,. 

e;· 19119.00 875.oo 

:;:·••·· 2U-ZI'9~UU.. 110'0,00 
., 20219.00 1100.00 

7, 20219,00 1100.00 
• .~ -· ·21J219.oo··--·1100.oo 

o.oo 
o.oo 

o.oo 
o.oo 
o.oo· 
o.oo 

o. o o "i~7.30 17100,00 609.d8 
n.oo 5R7,3o 24000.uo 612.4-q 

0 v 00 ;qR.,10 Y7oo .. no 60t;.3~ 
o.uo 5BA,l0 J.:..½)00,00 609,D~ 
0 ~ 00 ... 5At> •-ro l 'fl OU •- oo·· 6GY.H1 
o.oo 5'.lll,10 ;:,1,000.00 612.42 

. .. 

.22 .13 .ol 11459.76 22.58 717.64 

.23 .12 .01 13721.24 25.18 744.40 

- 3 ! .,16 .01 9452.92 1 7 _ ?A 285.91 ... ---
,3b .13 .o4 13614.93 20.92 436.52 
• 40 - - .. ~-13. ·-· ·-. os 15336 •-44 .. --21~78 -- 478.14·· 

... 

.49 .13 .oa 20179.33 24.32 632.90 

O. 110.. . lJ ~00 .. '>RT. 70 . 4 70 ll ;o o - . --6-(, :5 .TT' .. ·----~-i T .. --.1 9 --- -.-01 .. -J4!r5;3"o ___ ·rc1; OT ·-4 r1 ;-15-- -
0.00 0,00 S'37,70 1~400.00 609,3Q .17 .16 .02 13527.90 21.69 888.50 
0,00 0 0 00 SR7.70 17100,UD 6lij,29 .lb .16 ,02 15041.54 22.59 988.61 

· ···· o.oo ·- ·a.oo ---sR7;7o ·2,,00·0-; llo· "61~. ,;,,2 · --- • r-r - ------.~o---··-··;1.f3 .. 17I02e-;"Jl"---2-s-.22· · 111,s,;111 · 

-· ---

• 
' --1 :1• ~I ; 
~ .• 

1 • .:-

___ i ~ 

:Y.:, 

::,. •.:: 
n 21119,00 

. -:- --zTTT9 ~uo 
900.00 
90n.oo 
900,00 
900.00 

o.oo o.oo 588.70 
a~ oo- · - o.ou ·-sa1:1. 10 

9700,00 605,79 .30 .16 .04 9043,87 17,09 326.99 
I<+Yoo ;·u o-·· · 609 .-z.4 ·- · ·· · -·;"r1:r----•·· --:T<!- - -·-;0"37-21 zs;4y--2·0-;11+·-- -=;-67-;-9·4 

______ i~ 

•-= 21119,00 
-· 21119.00 

' 

22069,00 
22069,00 

· 22069 ;oo 
22069.00 

, 0·-;_ -· 2'2"41'9,-oo -~-.-
-~ 
.-'; 

'. ~- ,l --•• ,-
;_ 

•-:: ., 
'-

• 

22419,00 
22419,00 

· -2241cr.-1n 

23319.00 
23:,19;00 
23319,00 
23319.00 

9so.oo 
950.00 

. ·9,0~00 
950.00 

·350.00 
350.00 
350.00 

- 3s1r.-oo · 

900.00 
900;00 
900,00 
900.00 

0 0 00 0 0 00 ~RA.70 17100.00 bl0,33 ,29 .12 .o3 13322 0 97 21.63 737 0 91 
0 0 00 0,00 ~A8 0 70 24000.00 612.95 .29 .11 .03 16161.47 24.25 876.91 

o.oo 
o.oo 
O.lJU 
o.oo 

. o. 00 
o.oo 
o. 00 
0 ;·o-o-

o.oo 
o. oo·· 
o.oo 
o.oo 

o.oo 5RB,20 Y7oo.vo 
o.oo 588.20 14900,00 
·o.oo ··-s'1'3;<'0"17I00,O0 
0.00 SR8.~U ?.4000.UO 

o.oo ·-·75-irn,":1J 9680~00 
o.oo 5'38.20 14700.00 
o.oo 5as.20 16900.00 
o; mr s~B ;zo-2Jnuo·. oo 

o.oo 5qs.so ~6~0.00 
o.oo · -sas-;s-o ,4Too.u·o 
o.oo 588.50 16900.00 
o.oo 588,50 23600.00 

605,99 
609,54 
·aro.42 · 
612.96 

606~·40 
610.09 
611,02 

. 613,59 . 

6G6.40 
·510.04. 
610.99 
613.70 

,41 
.51 

-- ~ 56 --

• 6d 

. -.-r'> 
.13 
.14 

- ··- ~ 16 

.25 .os 9700.00 17.79 179.95 

.22 .11 14778.65 21.34 337.62 
-·~22--· · ·-;14-r57s3~,.-q--22-;.·2Z- -~61+;·12·------

.20 24.76 470.00 

-~05-· · · ~o-8 - 521s~a2-·--ra;21T ·--s3o~Ts --
.os .11 7734.31 21,89 567.97 
.o5 .13 8541.75 22.82 589.21 

···-- ;o-s-- ---~ 15·- To110-;sr·--·2s~·49-·· 6'9I~T4 ····-- - --

• 45 .15 .15 9366.35 17.90 180.90 
-···---. 43"··--- ···-.·11 -~-rs ·r21+69.ru ··-··21.s.r. ·--5s2~-2r-

• 42 .11 .14 13410.52 22.49 834.18 
, 34 • 10 .09 15017.86 25.20 900.00 

=.:.• ---, 

~---, 

~~l -• 
•· 

i • 
1i• ,, 

·, ,_ 
' • . 

·,. C:. 
• 

I 
I 
I 



,. 
• SECTION Ch~N~~L MIN EL OF 

NUM~~R LENGTH ROADWAY 
MAX 
LO ,'I 

o.oo 
o.oo 

EL OF 
CriORO 

:-11'1 EL DISCHARGE 
GROUND (CFS) 

C~ISEL H \/ HL OLOSS l~Ch DEPTH TOPWID 
• 
• 23569.00 250.00 

,, ..... 2356'1.00 250~00 
a-·- :, • '-.~a nn .. .Ji::.n nn 

I 
- 2356~:;;;; 2~~:;;;; 
e-:- 24369. oo Aoo.oo 

I- 24369.00 'l00.00 
:-:- · - ·-z-4369. o tr ~ o o. o o 

I' 
I 

•-=- 2'1-369.00 800.00 
. 

· ·; · --ZSB, g ;-oo · -----11tso ~ o <r 
•0 25819.00 1450.00 

--'--'--- 25819.00 1450.00 
- 2·sin 9 ;<ro - ·1 o;s o·~ o o ::-, -~ ,. 25919.00 
; - ··25919. 00 

•. , 25919. 00 
25919.00 

•. ;- 26025.00 
2602".00 
26025, 00 
26025.00 

.. 26125. 00 
26125.oo 
26125.00 

,, ---z612s-;-uo ·-' 26900.00 
: -------z6'>1TO-·•o-•=: ;>6900:00 

,. 

,-· 

26900.00 

27150.00 
27150,00 

-z11-scr. oo 
27150.00 

100.00 
·100.00· 
100.00 
100.00 

106.00 
106.00 
106~00 
106.00 

- TOO. 00 
100.00 
100.00 

·100~00. 

775.00 
11-s,oo 
775,00 
775,00 

250,00 
250.00 
2-s n .o·o 
250,00 

,~- ---21-<Jmr.crn --- 750.00 
-~; 27900.00 750 .oo 

-~ 27900.00 750.00 
__ _,..,.,..,...,.- -rrr.------ --,,-en- r"t"n 
~,~vu.vu r~u.,uu 

e:-: 
iii:±_ 28000.00 100,00 
,... -za•-oo·.o •--- ---ro~.oo 

•-: 28000.00 100.00 
28000.00 100.00 

, .. -- . 

-·-... , .,.., 
' ' 

•= \ f:~ - -. ---.. -- --" -

• 

0, 0 0 

0,00 
o.oo 
o .. o o· · -
o.oo 

o.oo 
j. 00 
.0 nn 
u~uv 

o.oo 

o.oo 
o.oo 
•• o·o 
o.oo 

5'l8.40 
· ·s~e~<t-o 

J:.:Pc '--'n 
·-' ''-' <I -rv 

5AB 0 <t-O 

588,90 
SBR,90 
,, -~·« :-... o · 
~ . - .. ' u 

"i9f;.90 

6680.00 606.7<1 
Tlll30 ~ 00 6fJ.:":s:i 
1 1 7r1n nn ~:.. 1 l • 1 .. ' .r V • V 1,1 ,., .L .L. -.I.I. 

164-00.00 hll O 92 

6680.00 606.84 
10100.00 610.40 
1 fro o ~ O 6 . 6.1 l; ::H 
l.'>400.00 bl3.titl 

• 19 .os .08 6680.00 18.38 156.91 
. -~ ~ 0 ~04 --- · •- .-or·-·;,i-42ci~·16 ··-·- · ·2r ~ ga- - -699.95 _;_I 

'.> 1 nt.. n "- 1 n -=t.li..,::. -::in ?? 91 71 ~ "":t.la. 
..... .L • 'J ~ ov~ .. ... ..--.v ...... y --· ..... .., ........... 
.19 .03 .04 12371.11 25.52 750.00 

. -• - - -- - - ----- - -- -- - . -- - .... -- ·-- ------- -- - --- ··-- - ·- ------ . - ··--. -.. 

:..:• Lr-

---1 

• 2 b .12 .03 6670.03 17.94 149.11 :-e 
.35 .12 .o4 9698.97 21.so 387.40 

-- ····-• 38-- -----. .12 ,05 10873,70 22.41 443.39 
.J',I .11 .06 13471.70 24.98 499,62 

o·;o-o·- ···o-.·o·o···--.,.nr;c1u·-6.sHo~uo -- 001~10 ·------ .4c -·----.36 _____ .04668o.oo 10.31> -1f5.42··--··---·--···--•·- -·~• '' 
0 0 00 0,00 5R9 0 1'10 10100 0 00 610.62 0 52 0 35 ,05 9974,94 21 0 82 458 0 59 (J• 
0,00 D,00 SAB,80 11700,00 611.~5 .53 .35 .os 11041,41 22,75 515,00 f 
·o.-u·o n.ao ·5~:ni-;:-<ci lo400,00 ____ !>14.14-----·--_-46 --·.31 - .02 129cl~o-.=3=3--~2•5.34 ·s1s:oo· - .. --·····-···· -- --

o.oo n.oo 
o.oo-· ·-o~oo 
0,00 o.oo 
o.oo a.oo 

610.00 607.90 
610.00 f>u7.90 
61 O, 00 ·•607.90 
610.00 607.90 

n-; 0 0 ·u.oo 
o.oo 0,00 
o.oo o.oo 

--o.oo o.oo 

o.oo o.oo 
·o.oo- -- ·n~oo 
o.oo ~.oo 
0,00 o.oo 

o.oo 0. 0 0 
o.oo a.oo 
u;o11-- - o·. ll 0 
o.oo a.oo 

599,~0 b630.00 607.10 
- ·s~9-.:,o-·i-ora·a·~-oo ·6To ~62 

5R9,50 11700,00 611,56 
5•9,50 l6<t-00 0 00 614.lR 

"ii-19,':iO 
5 '19,-:,Q 
539.50 
5119.:';Q 

6630.0(1 
10100.00 
1170(1,l)O 
16400.00 

607,1':I 
oll.43 
't,12.3:1 
614.77 

.53 

.62 

.60 

.46 

.05 .05 6655.74 
--.05 - .os 9671.73 

.as .o4 10410.09 

.04 .oo 11519.02 

17,60 
21.12 
22,06 
24.68 

110.89 
411,57 ... 
463.00 
463,00 

--- -----------· ------·-------- -----·-- -------------------- ---- ------·------ -- ------ ------·--

.s~ 

.46 
-• 44 
.38 

.09 
,70 

. -- ·--;56-

.s2 

.oo 6680.00 
o.oo 9105.45 

·o ;o o 97 r6-; 42 
o.oo 10928.50 

17.69 111.32 
21.98 463.00 
22;as·•- - 463~·00 
25.27 463.00 

·.:;~;-3.49 ·c,6~0. oo --- e,u7~33 ·-- ·· ,4b-----··.o=>- --.02··6680.00 --·17;-a4 ·· 1r2~91-· ·----·- - -
'if:9. 4':I 10100.00 611.50 .so .04 .02 9927.12 22.01 471,40 
589.49 117'00.00 6l~.3d .Sc .04 .04 11007.25 22.89 490.00 
"i<:9,49 16400.UO 614,715-- ---- .4,;,---- -~-<fT" - --- .o5 13262.12 25.26 --- 490,oo · 

5119,40 66~0.00 607.69 .39 .28 • 0 1 6680.00 18.28 107.46 
-,:;.q;·,;:n-r11To·J ;uo- - ·err.er-- --- -. 4Z- .23 ·;OT · · 9 o o l,;TI--~2z;~r---7i;1·9-;r~---------· ----- · -
5P9. •0 11700,00 bl~.67 0 46 ,23 • 0 1 10750.52 23.27 409,66 

614.95 .22 .01 13556.19 25.55 s22.;o 

590.50 6680.00 607.74 .41 .OB .01 6499.76 17.24 182,24 
590.50 10100.00 611.88 • 42 , 06 .oo 8939.48 21.38 280.99 
59'TI.~0 rr100; uo --- . 61?.;73 . -- --. 47 •--- --. ~ -~.oo--riru97;·4z.------72-;z3 ··'2rrr.o9 -·-------- ---· 
5'10.50 i6400.00 614.4:17 .07 .03 13185.13 24.47 ... ... .. r-,.. 

-.,cu.:>o 

· ·--er. 11 o - · -- ·o-. au· -- -5739 .- 90 - 66g-o·;o-o -- --6uT;99-- - - · -• ~rn ·---------~-2T ~-a •- --659T~ 56 --·-nr.·o-g·· -Ts1;·s3 ·- - - ·· 
0,00 0,00 5~9.90 10100.00 61?..06 .40 .16 .oo 9463.61 22.16 312.48 
0,00 0,00 5R9 0 90 11700 0 00 612.~3 0 45 0 17 .oo 10707.16 23,03 364.04 

· -- n· ·n· n ---
v, u u 

0,00 0.00 ~90.10 ~~d0,00 608.0l .41 .O<t- .02 6528.10 17.91 146.84 
o,oo·· · --o.-o<r ---c;go~10-r,nocr.o •-- 6'12;0,·---------.4:,- - -- ·-;·03 --- .-crz-··92c3;7~---2I-;-9T---295.55 ------------ - . - --- ·-
o,oo o,oo 590.10 11100.00 6lc.95 .48 .03 .02 10373,18 22.85 345.77 
o.oo a.co 5~0.10 l6'tOO.,OC 615.26 .55 .,03 .01 13110.88 25.16 422.64 

,a. 
., 

'--,• 

·1 ·:-,. _, 

I 

'.J 
)• ,--, 

' ,..,. 

,._,_ 
,_;'1119" 

'-; . 



•.. , • 
• SECTION CHA~NEL MIN EL OF ~AX 

NUMBER LENGTH QOAD~AY LO~ 
EL OF 
CHORD 
608,70 

~I~ EL DISCHARGE C'.·ISEL '-iV 
GROUND (CFS) 

HL CLOSS QCH DEPTH TOPWID 

146,69 
3'45 ~ 93 
369.66 

• 2-8031,00 31.00 613.20 
,'1 28031;00 31~00 613.~0 e-: 28031,00 11.00 ~13.20 

11-
0 

.J" 
28031,00 31,00 613,20 .-

•-~ 
28331,0() 
28331,00 

. 2,8331; O'O 
2B331,00 

;- - --z:El43 L~ o o 
e-:- 28431.00 

-;- 2iB431.00 
IC ciB43lo()0 -~ '·, 

-~= 1 

I ' -~; 
.,,, 

."" ,,, 

2,8449.00 
'2-844'9 • 0 0 
28449,00 
28449.00 

28549,00 
28549,0U 

-28549,00 
28549,00 

·~.:- ---·29T4'9;U 0 .;· 
' 29749,00 
_, 29749,00 
\ 1 - -c797 z.9~ on .·-.. "' 

300.00 
10~.oo 
31)0.-00 
300,00 

loo;oo 
100.00 
100.00 
100.00 

lfl.00 
. Iff. 0 0 
lf!,00 
lR,00 

100.00 
100.00 
100.00 
100.00 

T<'oo;-ou-
1200, oo 
1200.00 
1200;00 

;-1: 30474,00 725,00 
-:,o-z;.n-;cro - --- -7 25. o o •. _, 30474,00 72S.OO 
30474.oo 12s.oo 

o.oo 
0,00 
u~oo 
o.oo 

·o;oo 
o,uo 
o.oo 
u;oo 

61..li,10 
613,10' 
613,10 
613.10 

o.oo 
o.oo 
o.oo 
o.oo 

---u;oo· 
o.oo 
o.oo 

·-o.oo 

o.oo 
·u .no-• 
0 , 0 0 
0 , 0 0 

· 6u11.7u 
,:,0.1.rn 
608.70 

~.oo 
o.oo 
h.oo 
1.00 

·-· ·t~o~ 
o.oo 
o.oo 
0~00 

61J,RO 
610.l<O 
610,'l(J 
6lJ,.30 

o,oo 
1.00 
~.oo 
o.oo 

3qo,10 66BD,oo 
·sqo,10 torau.~u 
390,10 11700,~0 
590.10 lb400,00 

590,70 6680,00 
~90,70 10100.00 
S90,1~ 11106;uo 
590,70 lh400 0 DO 

592:10 6680. 00 
59?,lu 10100,00 
592,10 11700,00 
-,;;2~ 10· 1,640O.-J() 

"il!2,10 66iW,U0 
592-;10-luTuu;uo·--
592,111 11700,00 
59?,10 16400,00 

">9?,04 ,',6SO,OO 
,;~?,04 1in100.uo 
S\f? , O 4 1 ·1 '( 0 0 • U 0 
5 • ;,,04 16400.00 

608,00 ,47 ,02 ,03 6678,34 17.90 
h 1 '.:I~ l [' - "" .. ~-:{4- .. --·;-9 ii . ·--- d ~ O o . ·-e-8:91;-2 t '2J:;-o 2. 
614,l~ ,36 1,11 0,00 9841,67 24.08 
f.lo,25 ,'f-4 ,87 0,00 1_2489,7& _____ 20 0 15 __ 440,8_<:) __ _ 

601:l,27 
613,26 
., 14~.f4 
616,4,J 

,35 • 11 
,28 ,06 
,2.t\ ,06 
,31 ,1)6 

,04 6677,88 17.57 144,09 
,02 9222,95 22.56 535,24 
~02 10102,06 23.64 600,00 
,04 12517,95 25.78 600,00 

60,-l;24 . 
613,27 
614,38 
616. 5c, 

• 50 • 05 ,08··--61-;11~31 16,.14- · 1fo:-s3·--·--
,31 ,03 .02 8428,17 21 .. 17 506,42 
, 27 , 03 .oo 8697,09 22 .. 28 591,45 
,24 ,03 .02 9546,25 24 .. 49 600,00 

608,27 .·,O 
6Pi·,oo- ---•-~24 

,03 .oo 6677,15 16.17 110,85 
21,.90 564,32 . -

614,97 ,21 
616,9'l ,21 

60~,43 ,43 
nl3,li9 .33 
614,94 .35 
616,92 .39 

-- -.-6~ ·--- ---•-;oo .. re-24';·0,,r -
.54 
,36 

,06 
.03 
.03 
.03 

o.oo 
0,00 

.02 

8125,77 
9181,05 

6680,00 

22 .. 87 
24.,88 

16 .. 39 

600,00 
600,00 

116,54 
.os 9470,62 21.,95 482,84 

· -- ... · .01 io50·9;a4' -• 2i;:90·-· s·61;2s 
.09 13173,43 24 .. 88 600,00 

. ~- -- - - . 

... 6Uii,9T--------~·2-3· ·- - -.32 ----· --;52 6680,00 1 t .. 6"7 ·-180,84--. ·-
614.32 .19 .17 .01 9864, 17 23.02 337,95 

') ; (){) ... :i 'If ; ·j O . I:, 6 f10 , I) 0 

o.oo ~~1.~o 10100.~o 
0,00 S9l,3Q 11700,00 
<f~ 0 tl. ·5 41 ;-3 o . T6 4 0 u. a O 

61",26 
-617,23-

.21 ,18 ,01 
, 29- .. ·-·- ·• 20·-- ....... ;01 

11276,07 23.96 384,88 
1s111.-rr--- 2s·.9T 49s;;a0· ·--

o.on 591.75 06-'lo.oo 609.o9 ,29 .16 .02 6680.00 17.34 147,57 

\ 

:: . 
I:_ ·• ,. 
---

- . ~I 

i. ,. 
-• C--

--: . ,. 
-• . ' 

:-. 
·,_1;·oli ·---s:ii:. 75 'liJlU•J~-lfO- .. 614,.:lfi- ---·~,,-.,-----·---;-0·9-------·.02---988'3-;-l:l-9"--2-2-;:-6!----:r94,64 ____ ---- -·- .. ------ --
IJ.OCI '5;Jl.7!'> 11700,00 615,31 .28 ,10 ,02 11211.74 23,,56 44&.0l ~- • 
,J.oo c;n,7~ lC,<tau.JO nl7,cg .36 .11 ,02 14754,88 25,,54 646,39 · 

--·--·----- ----- ----·---- ---- --,--•-~I 31199.00 
31199.00 

~- -- 3IT99 .-a o--

725,00 
725,00 

·725;00 
725.00 

o.oo o.oo 592,20 6630.00 609,?.0 
614.37 
6IS.3'rj-· 
617,21 

,43 ,21 ,04 6680,00 17.00 112,92 '::•:· 

.- 31199.00 

' ' +-;,,, . :.:_ 

··-
31299,00 
31299.00 
31299,00 

-31?99,oa· 

31350,00 
· - - · 3TJ5o;oo 

e-:-: 31350.00 
,-:- 31350,00 
1-::-:- ~ •. ~: 
1;: 
I ·: 

•::. 
,..:,." 

I ----, 
'- - ·- " 

• 

. 100.00 
100.00 
100.00 
100,00 

51,00 
5 r; o o· 
51,00 
51,00 

o.oo o.oo 592.20 10100.00 
c~oo - · -----o-;crC' ·---.,..,,.;;,o 11700~'i>O 
0,00 o.oo 59?,?.0 16400.00 

o.oo 
o.oo 
0,00 

·o; no 

613.70 
"613.70 

613.70 
613.70 

u;oo · ----59;:, ;4·u ·6-6t!'O; u o· -
o.oo ':i"'?..40 10100.00 
o.oo 392.40 11700.IJO 
u. 0 ri ·· · s•J;.,·.Au ·1 ,:,,,o·o•. o o 

60-'l,60 
60·-,1;6·0 
609,60 
609,6(1 

,;y;:,,40 ~6~0.00 
·59;,;4~1aroo.~o 

5q;,_40 11100.00 
5 • 2,40 1~400.00 

,43 ,14 ,05 10081,92 22.17 178,56 
,. ·, 
c~ ·• s r---------- ·.-Pi .. --- -;nTTlti'3r.Ta--·-2:r.~ro·--·--r99~·a3-·------ ---- · 

,72 ,17 .11 15A74,33 25.01 480.00 ,. 
6·u9·;11:1 
614.35 
615.28 

- ·;56- -- ·;us----· ··--.06·--·saz.o.·2~---i-&.~7a---rr2.-06 ··· · -··· -· - ---~~·, ·1 

.55 .03 ,06 8031,60 21,95 235,50 ~~-
,62 ,04 ,06 9026,26 22.88 255,43 " 

--C~I T, <'.3 ,7b ,05 ,03 11546,32 24 0 8~ 450,00 

609,H7 ,49 ,62 0,00 5776,26 17,47 115,90 
---6r "· :is · · ---- • 44 -----1. 09- ------·o. o o --111 s. 12 ·-- 2 3 ,, 15 --·-273 ;58 - ---

-• ,_, 
____ _::'., 

616, 37 .~o ,97 o,oo 8643,53 23.97 320,11 
617,96 ,64 ,59 0,00 10997,51 25.56 450,00 

...::e 
~-~ 

..:_":I 

···• - ~-
-------- ·- ---· -- ---------------------------

i:::.:e 1·,1 
-------- - ---- --- ---- ------ ------- ------- ------ --------------.. ·--•-- ---·-- I'~ 

n 

"-• _-,_' 

'.Y 

• 



..----------------------------------------------------------------------------- I ' • 
•• SECTION CH~NNEL MI~ EL OF 

• ;.JUMBER LENGTH R0A!)1·1 AY 
Mi~ EL OF MI~ EL 
LO~ CHORD GROJ~D 

DISC•H?GE 
(C""5) 
66RO.OO 

fo 1 o·o. r;o 
117u0.u0 

C;,SEL 

31430.00 A0 0 00 
r, - ::l!Li'.:lo~·oo :io.oo 

•·· 31430.00 :.io.oo 
31430.00 qo.oo 

-~~. 31483.00 
. 31483.00 
; -3"F+B3 ;·1ro--

-~~ 31483.00 ,, 
· ,':, - --:HSB3-; oo-

51.oo 
53.00 
53,00 
',3,00 

-· 1 oo ;·oo 
lO(l.00 
100.00 

o.oo (),00 
· o ;no o.cHr-· 

o.oo 0,00 
0,()0 o.oo 

614,90 610,90 
614,90 610,40 
6·14. <'.)o bli), -Ji) 

.. 

614.90 610,90 

o.ou ···· -o~uo 
o.oo o.oo 
o.oo o.oo 

i9?,,;o 
.,-,':j:, ~ 5 () 

'i ''I~. ,i {) 

59?,50 
592,50 
.:_;,.l~ ;:JO -
5q?.'>O 

~6HO.OO 
10100.ou 
11100,c,o 
lci400.u0 

609.90 
. 61:,;:, 1 

616,40 
t>l 0 .o~ 

609.79 
616.67 

· - 6ir.36 
61M.79 

59·,:,.5:, - . 6o'lU.OO 6TJ;-43. 
,;~2.c;s 10100.00 616.73 
592.~5 11700.00 617.40 

Hv 

,5c --~44 ······-
• su 
.63 

HL OLOSS QCH 

,05 
-· ·:03··~-----· 

,03 
,04 

.01 5668.43 
•· o o - ·7529; 3 4 -· 
.oo 8409.98 
.oo 10609.72 

DEPTH 

17.40 
23.08 
23.90 
25.52 

.k3 .04 .15 6680.00 17.29 

.35 .99 o.oo 7160.81 24.17 
,'.HI .84 . 0-:-00 7936.14 - 24 .• 86 
,51 ,64 o.oo 10012.57 26.29 

TOPWID 

116.12 2is.ao-· •-· ·· 
330.56 
450.00 

115.59 
450.00 
450.00 
450.00 

---.~fr------ -- • 05·----- .14 66Bo. oo·- - - ··r1~as·----- i 16·.-a-3· -·--- ----- - -- - ---~ 
• 31 .02 .01 9884.77 24.18 292.15 
.37 .oc .oo 11269.96 24.85 450,00 

ej 31583.oo 
-;-;; 31583.00 
-:- ·- - -:, T'51,T. 0 0 - ··--101r.o-o· ·- · ,:r~'TIY. --,r;ou · 5,r;:,-;ss-10.,:00~;,Hi ··· -b-ni.-,n -· .~3 .03 .01 14953.13 26.26 450.00 

•-=-.--.. 

,. .-. 
• 
.:'.: 

33333.00 
"33333 .-oo 
33333,00 
33333.00 

33433.00 
33433.00 
33433.00 
33433.00 

· -:33,r3a-;oo· 
33438,00 
33438,00 

- -·nzncr; a a 

33538,00 
-· 3353;:r;;-uo 

•~; 3353A, 0 0 
. 3353A.OO 

c-1- -· . -
. ·, 

34888.00 
34888.00 

;;- 34trns·.·oo-- · 
• - 341388,00 

3703S-.OO 
• - 37038.00 

17<;0.00 
1750~00 
1750.00 
1750,00 

100.00 
100.00 
100.uo 
100.00 

s; oo 
5. 00 
c;.oo 

- s. 00 

100.00 
TO"IJ.00 
100.00 
100.00 

1350.00 
1350,00 
1350·.oo 
1350.00 

o.oo o.oo 
u.oo o.oo 
o.oo o.oo 
o.oo o.oo 

o.oo o.oo 
o.oo o.oo 
o.oo o~ou 
o.oo o.oo 

613.00 01~.-~o 
513,00 612,90 
613.00 61 c:. 90 
613.00 .. 6I-:;9o 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
0,00 
0~00 -
u.oo 

o.oo 
o.oo 
c.oo 

0,00 
I) .(ijj 

o.oo 
•l. 0 0 
. 

o.oo 
o.oo 

·--u-~oo 
o,oo 

-o;oo-· 
o.oo 
o.oo 

.. 

"191.40 66,u.oo 
591~40- 10100.00 
593.40 11700.00 
5-'3.40 16400.00 

79'"::t.f.O 66 -.J.oo 
i:;r.!1 9 hQ 111100.00 
Si...iJ~ ':JO 11700.00 
s~,::i.t-o 16400.00 

-.,,..,-,-;·F>o · b6bO.o·o · 
',93.f>O lulOU.00 
~93.60 11 ·ro O. uo 
593.60 lo4UO,u0 

5ci,.59 66'10.00 
3 9 ·,. sc;, · To 1 o o • u o· 
c;ci,.,;g 11100.00 
~q >,',9 1'>400.00 

59•.50 66RO.OO 
c;9,.so 10100.00 
5 9"'.'!; 5 0 11700,00 
59">.50 1<?'>00,UO 

610.'14 
617 .-ll-6-· 
t.17.78 
619.35 
-- -- - --

\"Jl'J.93 
617.oo 
617.-Y,i 
bl9,36 

01·0.y4 
.. 

t-17.13 
f.l7.ll4 

·619·_41 

611.03 
t,1--r~ n,----
617.87 
hl'l.43 

·--- - - -- --- -- -

1:>11.36 
617.30 
61 w. 02 ·- ---
ol'l,bl 

. fi"ll. 96 
617.62 
618.37 

.31 .45 .01 6679.97 17.54 133.99 

.2J-·- --· ;23----~-oi:-···92ff5.5·7-·· -2·3.66 -·· 4a1·,;93 · ·- · 

.25 .25 .01 10322.73 24.38 541,49 

.33 .33 .02 13305.57 25.95 655.oo 

.37 
• ?.=> 
.c.f 
.34 

. .-j 7--· 

.24 

.~7 

,03 
.01 
• 0-1 ·-
• 02 

.03 6583.78 

.01 8471.05 
-- ·; 0 l - ~t4 0 5-~-6 4-

.00 11843.15 

17.33 135.11 
23,46 488.88 
24~T9 - 542.19 
25.76 655.00 

·-·,;ocr - -.oo·-65116.l!o/--C',.Ji+ 135, l l 
,07 o.oo 8441.00 23.53 
.os o.oo 9375.10 24.24 .J• ··· · --~ll!:i -· --o~·oo-11aoti~s1---··2s·~a1 ·--

494,16 
545.87 
6ss:oo 

• 3.:: • 03 .02 6680,00 17.44 130.70 

- -- - -----

,23 .01 .oo . 924·1.48 __ 23.57 -----479~91~- ---•------- ------ -----
• ~b • 01 .oo 10378.07 24.28 533.44 
.34 , 02 .oo 13388.89 25.84 655.oo 

,36 
,27 
.32 
,44 

.36 .01 6680.00 17.86 127.80 

.18 .01 9638.25 23.80 365.05 
· ·~r9-· ---.llTTo'13·ir;-55--···--z4-.s2-- ·-"J<J3;·os-· ·-·---· 

.23 ,03 14548.40 26.11 422,63 

37038.00 
-- - 3TIT3A ;rro 

·21so~oo 
2150.00 
2150.00 

. 2 IS-0 ~ 0 u · -·· ·- -Tl ~mr · - u~oo·-

594,.:>u· 66<io.uo 
5:J4,20 10100.00 
594,20 11100.00 
5r,4~·;;u ·10Z.Ulf~tflf - --6c o ~·o" ·· ·-· · · 

37088,00 
~·' ·- . :ITU gg-;-o o· 

e:; 37088,oo 
- 37088.00 

5n,oo 
. 50. 00 

50.00 
50.00 

o.oo o.oo 
· · -· -·!J~·o o - · · · --o-. o o 

o.oo o.oo 
u.oo o.oo 

scii.1n 06~0.oo &11.~6 
-5_,-s-;ro·-1 lJ roo;oo · -· 617 .ss·· 
595,10 11700.00 61R.3l 
595,lo 16400.00 6co.oo 

.60 .02 .13 6641.90 16.76 116.09 

.49 -~·02· • 08 9491. 83 22.45 21a-,;43 
, 54 • 02 .oa 10662,62 23.21 321.38 
.67 .02 ,07 13516.08 24.90 400.00 

. ··----- ·----- ---------------
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• 
• SECTION C~A~NEL MIN EL OF MIX EL OF 

NUMBER LENGTH ROADHAY LQj CHORD 
37121.00 33,00 617,90 615,30 

1;' ••. ·31121~,10· ~11,ob nf7,ciJ . ·61"-;30 

MIN EL DISCHARGE 
GROUi~O (CFS) 

595,10 66A0,00 
c_;.,,.,~io 1°0100·.oo· 

CWSEL 

611, t:!9 
. :ii,'.~ :1 7 

HV HL OLOSS 

.oo 
···o,'oo 

• QCH DEPTH TOPWID • 6680,00 16,79 116.23 
"9} 75~68. · ·2.·s::21 · 32·6:·92 •···-•· ··•········ ... :Il 

-,.,--.. 
--- 37121, 00 

I :~] -~:!·!: :~~--. 
]-;:-I 37221.oo 
(:;-- --- - ~-1-:r:.:>1--,in · -

33,00 

100,00 
100.00 
1·nn · "n 

~17GQo ~l~ .. 3,J ~95.10 11100.uo ~1~.11 .4s .1s o.oo 
0,00 617.qO $15,30 i~5.1Q 1~4DG,OO h2 • ,7~ ,54 0 66 

-·· .. ···- ... - ·••·- -···-· ····-. ·•-·-· ·•-··• •-· ..... ·-·-·--•··------··-- - ------~ 
o.oo 
o.oo 

o.oo 
o.oo 

595,11 6~60,UO 612,25 ,37 .05 .01 
595.11 10300.00 61;.~2 .31 ,03 .03 
~,i5:li 11~·00.r;c ~l>J.~q---- .. ---:3~ ----:03 -- n~ 

10169.92 24.07 
12821.34 25.69 -------
6860,00 17,14 

10168.49 23.41 
, , I::'..-. "I .......... -· ,.. J. 'I ,... 

400. 00 ::1• 
.. 400. 00_____________ ·.• 

123,68 --~. 

__ 3~2_4. 60 ··-··•·· ------··--·- -----! 
400. 00 -.1.V"•UV 

100.00 
·! r=-I
~·- 37;2i:~~ 

:~ ·--•· -39121-.;-o o· · ·T9·00,oo· 
-~ 39121.00 1900,00 
~ 39121.00 1900.00 

I 
1::· --·:.:rin2T;·oo .. ·7-gor1 ~ oo-·- ···· · · 

e-:::-
, -:;· 41121 , 0 0 2 O O O • 0 0 
• -;:,-- 4T12T ;·oo·· 200·0 ;oo · 

-~ 41121.00 2000,00 
41121.00 2000.00 - ---- -- ---- -

e-:; 42521,00 1400.00 
42~21,0C 1400.00 
42521,0U 1400 0 00 ·-· 42521,00 1400.00 

· · SECTTo·, DISCH"i<GE e:; NUl-'8E'< CF3 
... 165,000 11200.000 

I 
- 16s.ooo· 17200,000 

e-:- 165,000 19100,000 
, 165.000 25700.000 

- -- ----- ... •·: 194,000 11200,000 

I 
194,000 17200,000 
194.0oo· 19100,000 

e.:- 194,000 25700,000 

---:;94. 0 0 0 ·· 11200.000 

I 
., .. 594,000 17200,0fiO 

I , ] •• 
594.000 19100,000 

·:,94.000. 25700,000 ••• 1039,000 10600,000 
- - ·- - - - -,- .-.-"'J-rr - n n··n.· - - "t·t:.·-i·nn nnn -

I 
.. lV-Y?eVv:1 l.OCUUeUUU 

• . 1039.000 17ROO.OOO ; - 1039,000 23AOO,OOO ' ; - ----·-------·-· . . - - -- ,. 

··: 1100.000 10600,000 
,.. - , 1 n fl nnn lk?nn nnn 

I 
J.J.UVevvv .LVt..VVQVVV 

·r100.ooo · . I7AOO.OOO 
e:-:; 1100.000 23"00,000 

I • :~J T143, 000 10600.000 -. 
11u1._nnn 16200.000 

I 
.. , ... .I.·- .. u ... ,., 

·-· 1143,000 17800.000 ,, 
---•---· 1143.000- 23"00,000 

•••• . . 
10600.000 <-~ 1150.000 

· ·1 rs o • rro o 16200,00Q 

I • 1150.000 17AOO,OOO 
11c;o.ooo 23800.000 

• u,: J. J.:>Ol. • C.C. C.'"+elO 
o.oo o.oo • :,o .03 .01 15405.24 25.77 400.00 • 

o;o-o········o--.oo•··sg5,?o 6360.00 612.l'll .44 ,61 ,02-6860,00 
.02 10247,40 

17.61 
23.62 

120,68 
174,18 a.OD O.OO 595,20 10300.UO 618,82 ,37 ,35 

o~oo o~oo 5950~0 11900.00 619.62 .44 .39 
u ~ o o ·· · --·u ;·o o ·--., .,,,; -?c1 · l 6 r:,"o o :·ni- ··-6cT :2~-- --~i~,----~rr-
0,00 
u ~·oo · · 
o.oo 
o.oo 

o.oo 
o.oo 
U, 0 0 . 
o.oo 

•· C· SEl 

o.oo 
u. 0 0 
o.oo 
o.oo 

J.30 
o.oo 
0,00 
o.oo 

5'-,Jo,'lOQ 
601.000 
601.400 
602.800 

59,i.64? 
b02.242 
602,6'l2" 
604,125 

59;,11.-, 
.sn2 .. 2a~ 
bll.c,736 
604,"141 

--~·n•:'l· 1"-a~
'"J'JC.. e J.OC 

602.69~ 
604.066 

5CJ':1. t:!24 
.C..n? i:::.a,-, 
..1vr-_o .J -.rv 

· ,02,-gno 
'>04,420 

:,g-g. ,;s6· 
603.,27f} 
603.752 
6US 0 531· 

':>9':1,b7l 
t,03.205 
603.731 
60::>.47g 

595.60 
·s-95·~·,,u 

',ClS,f,O 

':jQ'3,60 

c;qc;.40 
5cic;, ~o 
5.,;5~,,.;o· 
595,40 

':tCH 1: 
0.000 
z.200 

.400 
1.400 

n.ooo 
? ,. 6J 0 

, e-51 
1,432 

0·;000· 
7.,37Y 

• 4.C,-6 
. .T .4~6 

0.000 
- - --, ,.,...-, 

,: 0 't ':1 .L 

0.000 
~ 71:.&... 
,-_ • r uu 

·-"3nq 
le, S:.Jo 

·1J,CTOU. 
1., 419 

.477 
l; 77P. 

n. o o o 
3.334 

.. ::,c6 
1. 74F\ 

6h,SO.ll0 
lo3ou;uo 
11900.0Q 
16600.UO 

6'j60.00 
10::ioo,oo 
111,100·.oo 
lfi600,00 

613,=>2 .62 r .83 .as 6860.00 11.92 91,43 
b rg .-1 •----·· ··· ·;i,u ··•- · · -.s2 - ----~ 01 ro :Jo·o. o o -··· ··2·3·; s-a·- - · 11 ci-~·16 ·-- · 
620.02 .12 .59 .oa 11900.00 24.42 112.93 
6cl.79 1,12 .93 ,13 16600,00 26.19 118.75 

61',•, 3fJ .29 
619 0 >:t4 ,e'tl 
oc:·o .. ,.jo ;::iJ 

.. 

62?.,',17 .48 

.43 

.31 
,35 . 
.48 

,03 6860,00 
,03 10300.00 
,04 11900~00 
,06 16597,22 

18.90 
24,44 
2:i ~ 40 
27,57 

135.92 
168.54 
174.16 
203,70 

':<1Cd SECTIOi,: 
u.ooo 0.000 

··-·o.oolr 
0.000 
0.000 

554.867 0.000 0,000 
· o ;o o·o · 

0,000 
0.000 

1.24c 
1,292 
1,325 

- -.;ohb 
,04b 
• 0":- 3 
• 017 

-.01g ,., ,.._-,---
- • .lllf 

-,03b 
-,U7b 

.132 
;, n C 

a "1'VU 

...• 202 

• o l c, 

-.o?l 
-,O.c2 
- .. 051 

· ···-·535~T57- ·••----..-a-1 .290·- · --·-·o·~·ooo· 
642,685 -87,818 0,000 
712.946 -158.079 0.000 

0.000 593.319 
0.000 694.629 

···o ;o·o-o · ·· -· -109. 426·· 
0.000 725,193 

v.·orro· ··--44,.·4~5 
0.000 696.750 
0.000 697,499 
o ;ooo·-··-··· 6"91.·4-g9 · 

0.000 
·u .-au o 
0.000 
0.000 

0.000 
n /\nn 
VeVVU 

133.920 
I33.92D --~ 

587.176 
593,lB9 

166.236 
587.§07 

0.000 29,000 
-101,310 29,000 
-116,107 ....... 29~·000-. 
-131,874 29,000 

. -71·;0·011 <+1Hr.Tilf0 _____ -··········· ··-· - . ····-····· . 

-249,325 400.000 
-250,074 400,000 
-'-?SO; 074- ..... 4·01J·;o1>1J ...... ··- ................... . 

0.000 
--u.-o-ou -

-453.258 
-459,c69 

0,000 
~- ~, .-,,-,n 

-..-cJ.aC.IV 

445.000 
4~uUU 
445,000 
445,000 

61.000 
61.000 

··o. 001r··· --"SH9; 023 ·· · .;;-422·;1a6·-- --- or;ooo· · · ---
o. ooo 597,58• -431,344 61.000 

0.000 
· ·o·;noo 

ll,000 
0.000 
o.ouu 
o.nnn 

590.820 =424.565 43.000 
593,096 -426.840 43.000 

.. br'\4;499- .. ·-;;,;4·3i:l~_,.-44 ... ··43~Q00·--··-·-··--·•·· .. ··-······-· . 

133.920 0,000 1.000 
133 • ':120 o_non .,-_-tfnn-

V .... V V •avvu 
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1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 

OOW3lJ800 
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BT 
BT 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NC 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

QT 
NC 
X 1 
X3 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

X 1 
X3 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

?????? 

603.300 
0.000 

602.900 
601. 600 
596. 400 
592.200 
517.800 
577. 100 
581.600 
590.900 
592. 100 
605.300 
603.100 

0. 150 
0.000 

594.000 
602.900 
598.000 
596. 100 
583.700 
588.800 
604. 100 
603. 300 

4.000 
0.400 

1039.000 
0.000 

602.900 
C:OD AAA ... ~v.vvv 

596. 100 
583.700 
588.800 
604. 100 
603.300 

16 
1100.000 

10.000 
602.900 
603.000 
598.000 
594 .600 
592.900 
601.600 
584. 700 
601.400 
581. 700 
601. 100 
588.800 
594.300 
605.400 
605. 100 

•· 

?????? 

0.000 
1088 .ooo 

0.000 
380.000 
100.000 
BOO.ODO 
830.000 
875.000 
900. 800 
953.000 
988. 100 

1100.000 
1600.000 

0. 150 
6.100 

34.000 
0.000 

500.000 
740.000 
860.000 
926.000 

1088.000 
1500.000 

10060.000 
0.400 

34.000 
0.000 
0.000 

500.000 
140.000 
860.000 
926.000 

1088.000 
1500.000 

MI LE RO 
66.000 
0.000 
0.000 

269.000 
500.000 
769.000 
600.000 
823.900 
839.000 
873.900 
889.000 
923.900 
941.000 

1000.000 
1200.000 
1100.'ooo 

988.100 
604.100 
601. BOO 
600.300 
596. 100 
591.000 
578. 400 
577.500 
582.300 
591. 300 
594.300 
605. 400 
605.400 

0.030 
8. 100 

800.000 
601. 800 
597.600 
593 .000 
583. 100 
589.300 
605.300 
603. 100 

14650.000 
0.025 

800.000 
0.000 

601. BOO 
597.600 

OS 

593 .000 
583. 100 
589.300 
605.300 
603. 100 

781 .500 
0.000 

602. 100 
603. 100 
597.600 
593 .800 
591. 200 
601.600 
584.200 
601. 400 
582. 100 
601.100 
596. 100 
595.000 
605. 700 

0.000 

599.600 
0.000 

100.000 
400.000 
740.000 
806.000 
840.000 
877.200 
913.000 
973.000 

1000.000 
1200.000 
1700.000 

0.000 
8 .100 

944. 000 
100.000 
565.000 
800.000 
880.000 
938.000 

1100.000 
1600.000 

16040.000 
0.000 

944.000 
760.000 
100.000 
c:~c: ,....,....,.., __,..,__,,VVV 

800.000 
880.000 
938.000 

1100.000 
1600.000 

969.000 
450,000 
69.000 

300.000 
565.000 
780.000 
805 .000 
825.200 
849.000 
875.200 
899.000 
925. 200 
960.000 

1045.000 
1300.000 

0.000 

0.000 
1100.000 
602,800 
598.000 
593. 200 
590.300 
580. 100 
595.900 
583. 100 
591.500 
595.000 
605.700 
603.700 

0.000 
8 .100 

420.000 
602.800 
590. 300 
586.400 
583.400 
592.500 
605 .400 
605.400 

21540.000 
0.000 

465.000 
0.000 

602.800 
590.300 
586.400 
583. 400 
592.500 
605. 400 
605. 400 

61.000 
0.000 

601. 800 
601. 200 
597,600 
601. 700 
586. 400 
601. 600 
584 .400 
601. 400 
583.500 
601. 100 
597.600 
600. 100 
605.600 

0.000 

1000.000 
605.300 
200,000 
500.000 
797.000 
810.000 
850.000 
877.200 
925.000 
985.800 

1045.000 
1300.000 
1800.000 

0.000 
600.000 
385.000 
200.000 
587.000 
820.000 
900.000 
944.000 

1200.000 
1700.000 

0.000 
0.000 

430.000 
1000.000 
200.000 
587 .000 
820.000 
900.000 
944 .000 

1200.000 
1700.000 

61.000 
1100,000 

100.000 
369 .000 
569.000 
781.500 
808 .000 
826.500 
859.000 
876.500 
909.000 
926.500 
968.000 

1069.000 
1400.000 

0.000 

• 

600.200 
0.000 

603, 100 
597 .600 
593. 100 
585.300 
517. 300 
592 .400 
584.600 
591. 700 
600. 700 
605 .600 

0.000 

0.000 
1100.000 
400 000 
603. 100 
590. 100 
584.400 
583. 700 
594.300 
605. 700 
603.700 

0.000 
0.000 

445.000 
0.000 

603. 100 
590. 100 
584. 400 
583.700 
594.300 
605.700 
603.700 

61.000 
0.000 

602.500 
600 .300 
596. 700 
598.600 
586. 400 
584 .800 
584.600 
582.800 
584.600 
586.900 
601 .000 
604.000 
603. 300 

0.000 

0.000 
0.000 

300.000 
565.000 
797. 100 
816.000 
860.000 
897.000 
936.000 
985 .800 

1080.000 
1400.000 

0.000 

0.000 
350.000 

0.930 
300.000 
694.000 
830.000 
910.000 

1000.000 
1300.000 
1800.000 

0.000 
0.000 
0.930 
0.000 

300.000 
694.000 
830.000 
910.000 

1000.000 
1300.000 
1800.000 

0.930 
602,400 
169.000 
400.000 
669.000 
782.500 
Bi9.000 
826.500 
869.000 
876.500 
919.000 
926.500 
969.000 

1089.000 
1500.000 

0.000 

1080.000 
0.000 

601,600 
597.300 
593.000 
582.700 
576.900 
59i. 700 
589. 700 
592. 100 
604. 100 
603.300 

0.000 

0.000 
1100.000 

-2.930 
600.300 
595.300 
583.900 
586.500 
595.000 
605.600 

0.000 

0.000 
0.000 
0.000 
0.000 

600. 300 
595.300 
583.900 
586.500 
595. 000 
605.600 

0.000 

0.000 
602.400 
602.800 
598.700 
596. 100 
597. 900 
585.800 
584.700 
584.800 
582.600 
585. 400 
586.600 
593. 300 
605.300 
603. 100 

0.000 

PAGE 

600. 700 
0.000 

350.000 
600.000 
800.000 
820.000 
870.000 
900. 800 
943.000 
988.000 

1088.000 
1500.000 

0.000 

0.000 
0.000 
0.000 

400.000 
708.000 
840.000 
921.000 

1045.000 
1400.000 

0.000 

Q,000 
0.000 
0.000 
0.000 

400.000 
708.000 
840.000 
921 .000 

1045.000 
1400.000 

0.000 

0.000 
0.000 

200.000 
469.000 
740.000 
788.000 
823. 900 
829.000 
873.900 
879.000 
923.900 
930.000 
970.000 

1100.000 
1600.000 

0.000 

2 

Ii 

• 
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*****•···················••*••···················· HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 

··············································•*** 
C 
T1 REVISED PROFILES FOR RED RUN DRAIN BY MDNR 
T2 DISCHARGES COMPUTED BY MDNR USING SAM MODEL 
T3 RED RUN DRAIN 10 VEAR 

!NO NINV 

0. 

PRFVS 

-1.000 

!DIR STRT 

0. 0.000000 

XSECV 

0.000 

XSECH 

0.000 

METRIC 

0.00 

FN 

0.000 

• 

HVINS 

0.0 

ALLDC 

0.000 

Q 

0. 

IBW 

0.000 

WSEL 

597.800 

CHNIM 

0.000 

I 

DMt Os 

FO 

0.000 

IT RACE 

0.000 

,J1 !CHECK 

o. 

,J2 NPROF 

0.000 

,J5 LPRNT 

0.000 

2. 

!PLOT 

0.000 

NUMSEC 

0.000 

********REQUESTED SECTION NUMBERS******** 

QT 
NC 
X1 
X3 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

SB 

X1 
X2 
X3 
BT 
BT 
BT 
BT 
BT 
BT 
BT 
BT 

4.000 
0.040 

165 .000 
0.000 

602.900 
601.600 
596 .400 
592.200 
577.800 
577. 100 
58 1. GOO 
590.900 
592. 100 
605.300 
603. 100 

10780.000 
0.040 

53,000 
0.000 
0.000 

380.000 
700.000 
800.000 
830.000 
875.000 
900. 800 
953.000 
988.100 

1100.000 
1600.000 

0.000 

15910.000 
0.030 

800.000 
0.000 

601. 800 
600. 300 
596. 100 
591 .000 
578.400 
511 .soo 
582.300 
591.300 
594.300 
605. 400 
605 .400 

0.000 0.000 0.000 

17390.000 
0.300 

985.800 
300.000 
100.000 
400.000 
740.000 
806.000 
840.000 
877.200 
913.000 
973.000 

1000.000 
1200.000 
1700.000 

23340.000 
0.500 
0.000 
0.000 

602 .800 
598.000 
593. 200 
590.300 
580. 100 
595.900 
583. 100 
591. 500 
595.000 
605.700 
603. 700 

0.000 

0.000 
0.000 
0.000 

1100.000 
200.000 
500.000 
797.000 
810.000 
850.000 
877,200 
925.000 
985.800 

1045.000 
1300.000 
1800.000 

0.000 1.540 2.800 0.000 170.000 0.000 

194.000 
0.000 
0.000 

32 .000 
400.000 
600. 100 
593.000 
850.000 
603. 100 
596.300 
953. 000 

UTICA ROAD US FACE USGS STAGE GAGE 1981 HWM IS 601.7 
53.0CC 
0.000 
0.000 

300.000 
601. 400 

0.000 
800.000 
603.400 
595.900 
925.000 
609. 400 

800.000 
1.000 
0.000 

603. 100 
0.000 

797.000 
603.300 
595.900 
897.000 
608.000 
596.300 

985.800 
596.300 
300.000 

0.000 
500.000 
599.700 
595.900 
870.000 
603.300 
596.300 
973.000 

29.000 
599.600 

0.000 
350.000 
601.000 

0.000 
820.000 
603. 200 
592 .400 
936.000 
605.000 

29.000 
0.000 

1100.000 
601. 200 

0.000 
797. 100 
603.300 
595.900 
900. 800 
609.800 
596.300 

0.000 

0.000 
0.000 
0.000 
0.000 

603. 100 
597.600 
593.100 
585. 300 
577.300 
592.400 
584.600 
591. 700 
600. 700 
605.600 

0.000 

1389.000 

29.000 
0.000 
0.000 
0.000 

600.000 
603. 300 
595.900 
875.000 
603.300 
596.300 
985 .800 

0.000 

0.000 
0.000 
0.920 
0.000 

300.000 
565.000 
797. 100 
816.000 
860.000 
897.000 
936.000 
985 .800 

1080.000 
1400.000 

0.000 

0.000 

0.920 
0.000 
0.000 

380.000 
600. 700 

0.000 
830.000 
603. 100 
591. 700 
943,000 
603. 300 

0.000 

0.000 
0.000 
0.000 
0.000 

601. 600 
597.300 
593.000 
582.700 
576.900 
591. 700 
589,700 
592. 100 
604. 100 
603.300 

0.000 

576.900 

0.000 
0.920 
0.000 

601. 200 
0.000 

800.000 
603.400 
595.900 
913.000 
610,300 
591. 700 

PAGE 1. 
/ b/il> I I l5Z> I Si10 

0.000 
0.000 
0.000 
0.000 

350.000 
600.000 
800.000 
820.000 
870.000 
900. 800 
948.000 
988.000 

1088.000 
1500.000 

0.000 

576.900 

0.000 
0.000 
0.000 
0.000 

700.000 
603. 300 
595.900 
877.200 
605.000 
596 a 300 
988.000 
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SB 0.000 1.561 3.040 0.000 173.900 0.000 2121.100 0.000 582. 100 582. 100 
16 MILE RD us 

X1 1223.000 63.000 782.000 967,000 43.000 43,000 43,000 0.940 0.000 0.000 
X2 0.000 0.000 1.000 601.000 603,400 0.000 0.000 0.000 0.940 0.000 
X3 10.000 0.000 0,000 450,000 0.000 1100.000 0.000 603. 400 603. 400 0,000 
BT 17.000 0.000 603. 300 0.000 482.000 603 .400 0.000 582. 000 603. 600 0.000 
BT 682.000 603. 500 0.000 780.000 603.500 0.000 780.000 601.700 0.000 782.000 
BT 607.700 601,000 824. 700 607 .600 600. 900 847,700 607.600 600.900 924.500 607,600 
BT 600.900 967.000 607.600 600.900 970.000 607.600 0.000 970.000 603 .400 0.000 
BT 982.000 603,500 0.000 1082.000 603,300 0.000 1088.000 604.100 0.000 1100.000 
BT 605.300 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 602,900 0,000 602.000 82,000 601.800 100.000 602.600 182.000 602.800 200,000 
GR 603.000 282.000 603. 100 300.000 600,800 382 .000 600.300 400.000 599. 100 450.000 
GR 598 .400 482,000 598.000 500.000 597,600 565.000 597.400 582 .000 596.600 682.000 
GR 596. 100 740.000 594,000 780.000 601.000 782. 000 597. 100 783. 000 596,400 789,000 
GR 591.700 809.000 590.900 819.000 588.400 823.400 600.900 823.400 cr.r. or.n ICl'lA 71"\r. uvv.vvv u.c.-.. ,vv 

GR 600.900 826.000 587.500 826.000 587.200 832. 000 584.300 842. 000 584. 100 852.000 
GR 583.800 862.000 583.600 873.400 600.900 873.400 600.900 874.700 600,900 876.000 
GR 583 .900 876.000 582.900 882.000 582.700 892 .ooo 582. 700 902.000 582. 100 912.000 
GR 583. 400 923. 200 600.900 923.200 600,900 924.500 600,900 925. 800 587.300 925.800 
GR 588.900 931,000 591. 300 939.000 596. 700 961.000 598. 100 966 .000 600. 900 967.000 
GR 593,300 970,000 593,700 982.000 594.300 1000,000 595,000 1045. 000 602.800 1082,000 
GR 604. 100 1088. 000 605,300 1100,000 605. 400 1200 000 605. 700 1300.000 605,600 1400.000 
GR 603.300 1500,000 603. 100 1600,000 605. 100 1700.000 0.000 0.000 0.000 0.000 

NC 0.040 0.040 0.025 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
X1 1323 .000 31.000 800.000 944.000 100.000 100.000 100.000 0.940 -0.950 0.000 
X3 0.000 0.000 0.000 350,000 0.000 1000.000 0.000 0.000 0.000 0.000 
GR 602.900 0.000 601. 800 100.000 602 .800 200.000 603. 100 300.000 600. 300 400.000 
GR 598.000 500.000 597.600 565.000 596. 100 740.000 593.000 800.000 586. 400 820.000 
GR 584 .400 830.000 583.900 840.000 583. 700 860.000 583. 100 880.000 583.400 900.000 
GR 583,700 910.000 586.500 921. 000 588.800 926,000 589.300 938. 000 592.500 944,000 
GR 594.300 1000.0CO 595.000 1045.000 604.100 1088.000 605.300 1100,000 605.400 1200.000 
GR 605.700 1300.000 605,600 1400.000 603,300 1500.000 603.100 1600.000 605,400 1700.000 
GR 603.700 1800.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0. 110 0.060 0.025 o. 100 0.300 0.000 0.000 0.000 0.000 0.000 
X1 2223.000 23 .000 300,000 446.000 870.000 940.000 900.000 0.000 -0. 440 0.000 
X3 0.000 0.000 0.000 0.000 0.000 600.000 0.000 0.000 0.000 0.000 
GR 615.500 0.000 615.300 100.000 613.000 200.000 611.500 222.000 601. 200 252.000 
GR 598.900 300.000 586.000 323.000 585.200 330.000 584.600 340,000 584.800 360.000 
GR 584.200 380.000 583.000 400.000 583.600 -420.000 583.900 430.000 586 .600 437 .000 
GR 593.700 446.000 594.600 463 .000 607.000 503.000 607.700 600.000 608,200 100.000 
GR 608.200 800.000 607 .500 900.000 606.400 1000.000 0.000 0.000 0.000 0.000 

NC 0.040 0.040 0.025 0.100 0.300 0.000 0.000 0.000 0.000 0.000 
X1 3180.000 0.000 0.000 0.000 925.000 995.000 957.000 0.000 0.440 0.000 
X3 0.000 0.000 0.000 0.000 0.000 600.000 0.000 0.000 0.000 0.000 

·•· • • 
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SB 0.000 1. 555 3.020 0.000 174. 400 0.000 2318.400 0.000 581. 700 581 .700 
Xl 1143.000 ,... .................. 781.500 969.000 43.000 JI.~ .......... ,... 43.000 0.930 0 000 0 000 0/.V\JV .. ~.vvv 

X2 0.000 0.000 1 .000 601. 700 603. 100 0.000 0.000 0.000 0.930 0 000 
X3 10.000 0.000 0.000 450.000 0.000 970.000 603. 100 603. 100 0.000 0 000 
BT 17.000 450.000 604.600 0.000 469.000 604.600 0.000 569.000 604. 700 0 000 
BT 669.000 604,600 0.000 769.000 604.300 0.000 780.000 604. 300 0.000 780 000 
BT 608. 100 0.000 781.500 608. 100 601. 700 825. 200 608.000 601.600 875.200 607.800 
BT 601. 400 925.200 607.500 601. 100 969.000 607 .400 601 .000 970.000 607. 400 0.000 
BT 970;000 604,300 0.000 1069.000 603. 100 0.000 1089.000 604. 100 0.000 1100.000 
BT 605.300 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 602.900 0,000 602. 100 69.000 601. 800 100.000 602.500 169.000 602.800 200.000 
GR 603.000 269.000 603. 100 300.000 601. 200 369.000 600. 300 400.000 599. 100 450.000 
GR 598.700 469.000 598.000 500.000 597.600 565.000 597.600 569.000 596. 700 669.000 
GR 596. 100 740.'.JOO 594.600 769.000 593 .BOO 780.000 601. 700 781.500 598.600 782.500 
GR 597.900 783.000 592.900 800.000 591. 200 805 .000 586 .400 808.000 586,400 819.000 
GR 585.800 823,900 601.600 823.900 601.600 825.200 601. 600 826.500 584 .BOO 826.500 
GR 584.700 829.000 584.700 839.000 584. 200 849.000 584 .400 859 .000 584.600 869.000 
GR 584,800 873.900 601. 400 873.900 601. 400 875.200 601. 400 876.500 582.800 876.500 
GR 582.600 879,000 58 t. 700 889.000 582.100 899.000 583.500 909.000 584 .600 919.000 
GR 585.400 923.900 601. 100 923.900 601. 100 ~25.200 601.100 926.500 586.900 926.500 
GR 586.600 930.000 588.800 941 .000 596. 100 960.000 597.600 968.000 601.000 969.000 
GR 593.300 970,000 594.300 1000.000 595.000 1045.000 600. 100 1069.000 604.000 1089 .000 
GR 605.300 1100.000 605 .400 1200.000 605. 700 1300.000 605.600 1400.000 603. 300 1500.000 
GR 603. 100 1600.000 605. 100 1700.000 0.000 0.000 0.000 0.000 0 000 0.000 

X1 1150.000 31.000 800.000 944.000 7.000 7.000 7 .000 0.930 -1 .320 0 000 
X3 0.000 0.000 0.000 780.000 0.000 990.000 0.000 603.400 603.400 0 000 
GR 602.900 0.000 601.800 100.000 602. 800 200.000 603. 100 300.000 600.300 400 000 
GR 598,000 500.000 597.600 565.000 596. 100 740.000 593 .000 800.000 586. 400 820 000 
GR 584.400 830.000 583. 900 840.000 583.700 860.000 583. iOO 880.000 583.400 900.000 
GR 583.700 910.000 586.500 921.000 588 .BOO 926.000 589.300 938.000 592. 500 944.000 
GR 594,300 1000.000 595.000 1045.000 604. 100 1088.000 605.300 1100.000 605. 400 1200.000 
GR 605.700 1300,000 605.600 1400.000 603.300 1500.000 603. 100 1600.000 605. 400 1700.000 
GR 603.700 1800.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC o. 150 o. 150 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 1180.000 62,000 782.000 967.000 30.000 30.000 30.000 0.940 0.000 0.000 
X3 10.000 0.000 0.000 450.000 0.000 1100.000 0.000 603. 400 603. 400 0.000 
GR 602.900 0.000 602.000 82.000 601.800 100.000 602 .600 182.000 602 .800 200.000 
GR 603 .000 282.000 603. 100 300.000 600. BOO 382.000 600.300 400.000 598.400 482.000 
GR 598.000 500,000 597 .GOO 565.000 597. 400 582.000 596 .600 682.000 596. 100 740.000 
GR 594.000 780.000 601.000 782.000 597. 100 783.000 596. 400 789.000 591.700 809.000 
GR 590,900 819.000 588 .400 823,400 600.900 823. 400 600.900 824.700 600.900 826.000 
GR 587.500 826.000 587.200 832.000 584.300 842 .000 584. 100 852.000 583. BOO 862.000 
GR 583.600 873. 400 600.900 873. 400 600.900 874.700 600.900 876.000 583.900 876.000 
GR 582.900 882,000 582.700 892. 000 582.700 902.000 582. 100 912.000 583. 400 923.200 
GR 600.900 923.200 600.900 924.500 600.900 925. BOO 587.300 925.800 588. 900 930.000 
GR 591. 300 939.000 596.700 961.000 598. 100 966.000 600.900 967.000 593 .300 970.000 
GR 593.700 982.000 594.300 1000.000 595.000 1045.000 602.800 1082 .000 604.100 1088.000 
GR 605.300 1100.000 605. 400 1200.000 605.700 1300.000 605.600 1400.000 603. 300 1500.000 
GR 603. 100 1600,000 605. 100 1700.000 0.000 0.000 0.000 0.000 0.000 0.000 
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BT 871.300 607.300 600. 200 915.000 607.300 600. 200 919.800 607.300 600. 200 964 .800 
BT 607.300 600.200 971. 400 607.300 600. 400 1010.000 607. 300 600. 500 1010.000 603. 700 
BT 0.000 1025.000 603.900 0.000 1036.000 604.000 0.000 1048.000 604.600 0.000 
BT 1148.000 606. 700 0.000 1248.000 608.000 0.000 1348 .ooo 608.800 0.000 1440.000 
BT 609.300 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604 .600 0.000 604.700 25.000 604.700 48.000 604.100 125 .000 603.900 148 .000 
GR 603 .900 225.000 603.900 248.000 603.900 325.000 603.900 348.000 602.400 425.000 
GR 601. 900 448.000 600. 200 473.000 599.600 525.000 598. 900 548.000 597. 100 625.000 
GR 596.600 648.000 595.300 725.000 594. 900 748.000 595.800 825.000 600. 400 825.000 
GR 598. 100 825.000 598. 100 830. 700 587.700 856.000 585.400 857.500 584.400 864.300 
GR 600.400 864.300 600. 200 871.300 586.200 871.300 585.900 875.000 584.900 885.000 
GR 585.000 895.000 585.200 905.000 584 .900 915.000 600. 200 915.000 600.200 919.800 
GR 585. 100 919.800 585. 700 925.000 585.500 935,000 585.700 945 .000 585.900 955.000 
GR 586.300 964.800 600.200 964. 800 600.400 971. 400 588. 100 971 .400 588. 100 978.600 
GR 597.800 1003.200 597.900 1010.000 602.500 1010.000 603. 300 1025.000 604.000 1036.000 
GR 604 .600 1048.000 606. 200 1125.000 606.700 1148.000 607. 700 1225.000 608.000 1248.000 
~D r::na t::nn ~ ~"It:. nror, c.na cror, 4~AD r,nn t::nn ,,,....,.... 4A'1i:: nnn 609.300 4 A A..-. l""\l""\I""\ 0.000 0.000 

I 
u" uv,;.,,uvv ,..,,..,.vvv uvu.uvv 1-J ... o.vvv uvv.<LVV , ... ,v.vvv , ..... v.vvv 

NC 0.035 0.030 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
QT 4.000 10440.000 15320.000 16560.000 21140.000 0.000 0.000 0.000 0.000 0.000 
X 1 8494.000 28 .000 900.000 1059.000 100.000 100.000 100.000 0.870 0.400 0.000 
X3 0.000 0.000 0.000 160.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604.300 0.000 604.400 100.000 603.600 200.000 603.600 300.000 603 .600 400.000 
GR 601.600 500.000 598.600 600.000 596.300 700.000 594 .600 800.000 595.700 900.000 
GR 586.800 919.000 585. 100 925.000 584.700 935.000 584 .600 945.000 584.600 955.000 
GR 584. 100 965.000 584.500 975.000 584.600 985.000 584.100 995.000 584.500 1005.000 
GR 58d.500 1015.000 585.800 1025.000 602.000 1059.000 604.300 1100.000 606.400 1200.000 
GR 607. 700 1300.000 608.500 1400.000 609.000 1500.000 0.000 0.000 0.000 0.000 

X1 9594.000 28.000 860.000 1030.000 630.000 1520.000 1100.000 0.000 0.300 0.000 
X3 0.000 0.000 0.000 260.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604.500 0.000 603 .900 60.000 603.700 160.000 603.300 260.000 601. 300 360.000 
GR 599.200 460.000 598.000 560.000 598.800 660.000 598.900 760.000 597.800 860.000 
GR 594.000 871 .000 590. 300 878.000 588.900 889.000 586.900 893 .000 586 .400 900.000 
GR 585.800 910.000 585.400 920.000 585.500 930.000 585.400 940.000 585 .400 950.000 
GR 585.800 960.000 586.000 970.000 585.500 980.000 587.600 990.000 602. 200 1030.000 
GR 603.400 1060.000 606.600 1160.000 608.200 1260.000 0.000 0.000 0.000 0.000 

X1 9653.000 0.000 0.000 0.000 59.000 59.000 59.000 0.000 -0.300 0.000 
X3 0.000 0.000 0.000 260.000 0.000 1210.000 0.000 0.000 0.000 0.000 

NC 0.025 0.025 .0.020 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 9654.000 42 .000 802.000 959.500 1 .000 1.000 1.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 200.000 0.000 0.000 0.000 0.000 0.000 0.000 
BT 21 .000 0.000 604.200 0.000 33.000 604. 100 0.000 100.000 604.000 0.000 
BT 200.000 603 .600 0.000 219.000 603.200 0.000 300.000 602.900 0.000 400.000 
BT 601. BOO 0.000 500.000 601. 400 0.000 600.000 601. 500 0.000 100.000 603.000 
BT 0.000 800.000 604 .900 0.000 800.000 605.600 0.000 802.000 605.600 603.300 
BT 880. 700 605.700 603. 400 959.500 605.700 603.400 961.500 605. 700 0.000 961.500 
BT 605.200 0.000 1000.000 604.900 0.000 1038.000 604.900 0.000 1100.000 606. 900 

I BT 0.000 1150.000 607. 700 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604.200 0.000 604. 100 33.000 604.000 100.000 603.600 200.000 603.200 219.000 
GR 601 .600 300.000 599.500 400.000 598.300 500.000 599. 100 600.000 599. 200 700.000 
GR 598. 100 800.000 603 .300 802.000 598.800 802.000 598. 800 808.000 597.900 810.000 

• • • 
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OT 4.000 9360.000 13680.000 14820.000 19310.000 0.000 0.000 0.000 0.000 0.000 
X1 5720.000 22 .000 400.000 556.000 2600.000 2500.000 2540.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 800.000 0.000 0.000 0.000 0.000 
GR 604.700 0.000 604.500 100.000 604.500 200.000 602.000 300.000 599.300 400.000 
GR 586.500 422.000 585.000 430.000 584.900 440.000 584.900 460.000 585.000 480.000 
GR 584.200 500.000 585.500 520.000 586.400 530.000 600. 900 556.000 601. 700 570.000 
GR 604.300 575.000 604. 100 600.000 604.300 700.000 606. 700 700.000 608. 100 800.000 
GR 606.800 900.000 606.300 920.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.035 0.030 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 7470.000 28.000 900.000 1059.000 1830.000 1750.000 1710.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 420.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604.300 0.000 604.400 100.000 603.600 200.000 603.600 300.000 603.600 400.000 
GR 601. 600 500.000 598,600 600.000 596.300 700.000 594.600 800.000 595.700 900.000 
GR 586.800 919.000 585. 100 925.000 584.700 935.000 584 .600 945.000 584.600 955.000 
GR 584. 100 965.000 584.500 975.000 584.600 985.000 584.100 995.000 584.500 1005.000 
GR 584.500 1015.000 585.800 1025.000 602.000 1059.000 604.300 1100.000 606. 400 1200.000 
GR 607.700 1300.000 608. 500 1400.000 609.000 1500.000 0.000 0.000 0.000 0.000 

X1 8270.000 28.000 900.000 1059.000 800.000 840.000 760.000 0.870 0.300 0.000 
X3 0.000 0.000 0.000 150.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604.300 0.000 604. 400 100.000 603.600 200.000 603. 600 300.000 603.600 400.000 
GR 601. 600 500.000 598.600 600.000 596.300 700.000 594.600 800.000 595.700 900.000 
GR 586.800 919.000 585. 100 925.000 584.700 935.000 584 .600 945.000 584.600 955.000 
GR 584. 100 965.000 584.500 975.000 584.600 985. 000 584. 100 995.000 584.500 1005.000 
GR 584.500 1015.000 585.800 1025.000 602 .000 1059.000 604.300 1100.000 606.400 1200.000 
GR 607.700 1300.000 608.500 1400.000 609.000 1500.000 0 000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0 000 0.000 0.000 0.000 
X1 8340.000 59.000 825.000 1010.000 70.000 70.000 70.000 0.870 0.000 0.000 
X3 0.000 0.000 0.000 110.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604.600 0.000 604.700 25.000 604. 700 48.000 604. 100 125. 000 603.900 148.000 
GR 603.900 225.000 603.900 248.000 603 .900 325.000 603.900 348. 000 602.400 425.000 
GR 601. 900 448.000 600. 200 473.000 599.600 525.000 598.900 548.000 597.100 625.000 
GR 596.600 648 .000 595.300 725.000 594.900 748.000 595.800 825.000 607.300 825.000 
GR 598.100 825 .000 598. 100 830. 700 587.700 856.000 585,400 857.500 584.400 864.300 
GR 600.400 864,300 600. 200 871.300 586.200 871.300 585. 900 875 .000 584.900 885.000 
GR 585.000 895.000 585. 200 905.000 584.900 915.000 600 200 915 .ooo 600. 200 919.800 
GR 585. 100 919.800 585. 700 925.000 585.500 935.000 585.700 945.000 585.900 955.000 
GR 586.300 964. 800 600.200 964.800 600.400 971.400 588. 100 971. 400 588. 100 978.600 
GR 597.800 1003.200 597.900 1010.000 602.500 1010.000 603. 300 1025.000 604.000 1036.000 
GR 604.600 1048.000 606. 200 1125.000 606. 700 1148.000 607. 700 1225.000 608.000 1248.000 
GR 608 .600 1325.000 608.800 1348.000 609.200 1425.000 609.300 1440.000 0.000 0.000 

SB 0.000 1.790 2.800 0.000 161.000 0.000 1680.000 0.000 584. 400 584,400 
15 MILE RD us 

X1 8394.000 59.000 825.000 1010.000 54.000 54 .000 54.000 0.870 0.000 0.000 
X2 0.000 0.000 1.000 600.400 600.900 0.000 0.000 0.000 0.870 0.000 
X3 0.000 0.000 0.000 120.000 0.000 0.000 0.000 0.000 0.000 0.000 
BT 27.000 0.000 604.600 0.000 48.000 604. 700 0.000 148.000 603.900 0.000 
BT 248.000 603.900 0.000 348.000 603.900 0.000 448.000 601. 900 0.000 473.000 
BT 601. 200 0.000 525.000 600.900 0.000 625.000 601. 100 0.000 725. 000 602.300 
BT 0.000 825.000 603. 700 0.000 825.000 607. 300 600.400 864.300 607.300 600.400 



77???7 ?????? PAGE 8 

NC 0.035 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
OT 5.000 9210.000 13320.000 14260.000 17650.000 0.000 0.000 0.000 0.000 0.000 
X 1 16096 .000 22. 000 100.000 314.000 1200.000 1600.000 1300.000 0.000 0.300 0.000 
GR 615.800 0.000 613.100 100.000 599.300 133.000 598.000 160.000 594 .000 188 .000 
GR 588. 200 195 .000 587.500 200.000 586.800 210.000 586.500 220.000 586.700 230.000 
GR 587.200 240.000 587 .200 250.000 587.400 260.000 588.400 270.000 594 .400 285.000 
GR 596. 700 295.000 604. 300 314.000 606.200 400.000 605.800 500.000 606.900 600.000 
GR 605.900 660.000 630.000 660.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
X 1 16396.000 35.000 177 .ooo 323.800 300.000 300.000 300.000 0.000 0.000 0.000 
GR 616.100 0.000 613.400 100.000 607.900 124.000 606. 700 177.000 605. 100 177.000 
GR 589.200 178.500 588.500 182.000 587.800 187 .000 587. 500 192 .000 587. 700 197.000 
GR 588.000 202.000 587.800 207.000 587.600 217.000 587.600 227 .000 588 .ooo 237 .000 
GR 588.800 247.000 588.000 256.250 605.300 256.250 605 .300 259.750 587.600 259.750 
GR 588.400 262 .000 589.600 267.000 592.400 277 .000 593.200 287.000 592. 100 291.000 
GR 593.800 297 .000 GOO. 900 317.000 602.500 321 .000 605. 100 323.800 604.900 327 .000 
GR 606.000 377.000 606.300 392 .000 606.500 400.000 606. 100 500.000 607.200 600.000 

SB 0.000 1 .620 3.070 0.000 290.000 0.000 2030.000 0.000 587.500 587.500 
X1 16418.000 0.000 0.000 0.000 22.000 22 .000 22 .000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 605.300 606. 100 0.000 0.000 0.000 0.000 0.000 
BT 16.000 0.000 616.100 0.000 100.000 613.400 0.000 124 .000 607.900 0.000 
BT 177.000 606.700 0.000 177.000 607. 500 605. 100 256.200 607.600 605.300 259. 700 
BT 607.500 605.200 323.800 607.600 605. 100 323. 800 GOG.BOO 0.000 327.000 606.800 
BT 0.000 377.000 606.400 0.000 392.000 606. 300 0.000 400.000 606.500 0.000 
BT 500.000 606. 100 0.000 600.000 607.200 0.000 750.000 607.200 0.000 0.000 

NC 0.028 0.030 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X 1 16768.000 23.000 204.000 332.000 400.000 300.000 350.000 0.000 0.300 0.000 
GR 609.600 0.000 607.400 55.000 601. 300 155.000 597 .400 204.000 588.800 227 .000 
GR 587.700 235.000 587. 900 245.000 588.000 255.000 588. 100 265.000 588. 200 275.000 
GR 588.300 285.000 588.400 295.000 588.500 305.000 588.600 315.000 588.300 325.000 
GR 589.800 328.000 590.800 332.000 599.600 355.000 602.000 455.000 604.900 552.000 
GR 607.700 560.000 607 .400 573.000 630.000 573 .000 0.000 0.000 0.000 0.000 

NC 0.025 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0 000 
X1 17168. 000 41.000 375.000 474.400 600.000 100.000 400.000 0.000 0.000 0.000 
GR 610.400 0.()00 609.600 25.000 607.000 50.000 598. 100 75.000 596.600 100.000 
GR 596.500 125.000 595.300 150.000 596.600 175.000 597.000 200.000 597.900 225 .000 
GR 596.300 236.500 601.800 246.000 601. 800 250.000 602.000 275.000 601.400 300.000 
GR 600.900 325 .000 599.200 350.000 598.200 375.000 592. 700 382.000 590. 700 383 .400 
GR 589.400 385.500 588.900 389.000 588.800 396.000 588.600 403.000 589. 200 410.000 
GR 588.700 417.000 588.800 424.000 588.700 431.000 588.500 438.000 588.000 445.000 
GR 5BB.600 452.000 588 .BOO 458.300 590.100 459. 700 591 .000 460. 400 593. 500 464.600 
GR 597. 100 468. 100 599. 100 474. 400 600.900 488.900 602 .400 513.900 604.000 533.500 
GR 606.000 588.900 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• • • 
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GR 593. 400 820.000 589.500 828.000 589.300 830.000 587.200 840.000 586.800 850.000 
GR 586.200 860.000 585.900 870.000 585.600 878.900 603 .400 878.900 603. 400 880. 700 
GR 603 .400 882.500 585.600 882. 500 585.400 890.000 586. 200 900.000 586.200 910.000 
GR 586.300 920.000 587. 100 930.000 591. 700 940.000 597.700 950.000 599. 700 959. 500 
GR 603. 400 959.500 599.600 961. 500 602.500 970.000 603. 700 1000.000 604.900 1038.000 
GR 606.900 1100.000 607. 700 1150.000 0.000 0.000 0.000 0.000 0.000 0.000 

X1 9676.000 0.000 0.000 0.000 22.000 22 .000 22 .000 0.000 0.000 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 200.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.035 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 9677 .000 28.000 860.000 1030.000 1.000 1 .000 1 .000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 280.000 0.000 1210.000 0.000 0.000 0.000 0.000 
GR 604.500 0.000 603.900 60.000 603. 700 160.000 603.300 260.000 601. 300 360.000 
GR 599. 200 460.000 598.000 560.000 598.800 660.000 598.900 760.000 597.800 860.000 
GR 594 .000 871.000 590.300 878.000 588,900 889.000 586.900 893.000 586. 400 900.000 
GR 585.800 910.000 585.400 920.000 585.500 930.000 585.400 940.000 585 .400 950 000 
GR 585.800 960.000 586 .000 970.000 585.800 980.000 587.600 990.000 602. 200 1030.000 
GR 603.400 1060.000 606.600 1160.000 608.200 1260.000 0.000 0.000 0.000 0.000 

X1 9111.000 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0.050 0.000 
X3 0.000 0.000 0.000 250.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.100 0.300 0.000 0.000 0.000 0.000 0.000 
X1 11596.000 34.000 812.000 1000.000 1975.000 1660.000 1819.000 0.000 0.300 0.000 
GR 612.500 0.000 612.100 100.000 611.600 200.000 611.000 300.000 609.900 400.000 
GR 609.600 500.000 609.800 600.000 608.300 100.000 607.700 800.000 607.300 812.000 
GR 593.300 844.000 587.200 852.000 586 .900 860.000 587. 100 870.000 587. 100 880.000 
GR 587.000 890.000 501:000 900.000 586.900 910.000 586.800 920.000 586.800 930.000 
GR 586. 100 940.000 586. 400 950.000 586.700 957.000 589. 400 960.000 597.000 975.000 
GR 600. 400 1000.000 603.600 1050.000 602. 600 1100.000 602. 300 1200.000 603. 100 1300.000 
GR 603.500 1400.000 604.500 1428 .000 606.900 1441.000 607.900 1500.000 0.000 0.000 

NC 0.045 0.045 0.025 0.000 0.000 0.000 0.000 0.000 0 000 0.000 
X1 13196.000 27.000 0.000 238.000 1320.000 1760.000 1600.000 0.000 0.300 0.000 
X3 0.000 0.000 0.000 0.000 0.000 538.000 0.000 0.000 0 000 0.000 
GR 610.600 0.000 604.300 22 .000 602 .500 67.000 596. 300 78.000 595.400 108.000 
GR 590.500 123.000 589.700 132 .ooo 587.500 138.000 587.000 148 .000 586.500 158.000 
GR 586.200 168.000 585.900 178.000 585.900 188.000 585. 400 198.000 585.200 208.000 
GR 587.000 219.000 593.100 229.000 595.600 238.000 598 .000 263.000 604.400 329 .000 
GR 604.500 338.000 604. 100 438.000 605 .200 538.000 605.500 638.000 605.900 738.000 
GR 606.700 838 .000 607.500 938.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.040 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 14796.000 33.000 0.000 300.000 1600.000 1600.000 1600.000 0.000 0.300 0.000 
GR 621.400 0.000 619.400 20.000 618.800 26.000 611.900 76.000 610. 100 96.000 
GR 600. 100 114.000 598.600 125.000 591.300 142.000 587.700 146.000 587.400 150.000 
GR 587.000 160.000 587.000 170.000 587. 100 180.000 587 .000 190.000 587.300 200.000 
GR 587.300 210.000 587.400 220.000 587. 600 230.000 587.900 236.000 589.800 240.000 
GR 590.800 245 .000 595.000 258.000 598 .200 263.000 603.900 272.000 612.800 300.000 
GR 616.300 380.000 615.200 400.000 614.400 500.000 613.300 600.000 613.300 100.000 
GR 610.800 800.000 611. 200 900.000 608.700 960.000 0.000 0.000 0.000 0.000 
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GR 610.300 600.000 613.000 700.000 612.800 800.000 612.700 900.000 0.000 0.000 

NC 0.030 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 20219.000 32.000 0.000 328.000 1100.000 1000.000 1100.000 0.000 0.000 0.000 
GR 620.700 0.000 605,600 41 .000 600.700 128 .ooo 593. 300 166 .000 592 .400 184 .000 
GR 589.900 188.000 588.300 194.000 588.500 198.000 588. 100 208.000 588.200 218.000 
GR 587.800 228.000 588.000 238.000 587. 700 248. 000 588.800 258.000 589.600 268.000 
GR 590.100 271.000 590.800 288.000 606.900 328 .000 609.500 428.000 608.600 462 .000 
GR 598. 700 488.000 607. 200 528.000 603 .500 589.000 600.600 593.000 605.800 628.000 
GR 609.200 728.000 607.200 828.000 609.400 928.000 610.400 1028.000 611. 700 1078.000 
GR 612.600 1128.000 6130.000 1228.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.028 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 21119.000 25.000 526.000 700.000 800.000 900.000 900.000 0.000 0.000 0.000 
GR 610.400 0.000 608. 400 100.000 607. 100 200.000 603.300 300.000 600. 800 360.000 
GR 605.200 398.000 609.600 412.000 609.500 500.000 607 .300 526.000 589. 500 582.000 
GR 589. 100 590.000 589.200 600.000 588.800 610.000 588 .900 620.000 588. 700 630.000 
GR 588.700 640.000 589.400 650.000 589.200 660.000 589.500 663 .000 599.000 679.000 
GR 600. 300 680.000 609.300 700.000 611.800 800.000 613.300 900.000 615.800 975.000 

NC 0.028 0.035 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 22069.000 22.000 99.000 300.000 800.000 900.000 950.000 0.000 0.000 0.000 
GR 630.300 0.000 607. 400 0.000 609.500 99.000 604.600 120.000 602 .800 144.000 
GR 599.600 149 .000 599.400 156.000 592. 300 175.000 590.000 176 .000 589.200 180.000 
GR 588.800 190.000 588. 200 200.000 588. 400 210.000 588.600 220.000 589. 500 230.000 
GR 590.200 239,000 591 .400 245.000 594.000 249.000 596.000 268 .000 608. 300 300.000 
GR 611.600 400.000 612.900 470.000 0.000 0.000 0.000 0.000 0.000 0.000 

QT 4.000 8580.000 12280.000 13000.000 15610.000 0.000 0.000 0.000 0.000 0.000 
NC 0.028 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X 1 22419.000 21.000 374.000 500.000 400,000 250.000 350.000 0.000 0.000 0.000 
GR 599.900 0.000 599.300 100.000 599. 200 180.000 601.300 200.000 604.500 300,000 
GR 601. 800 374 .000 589.700 391 .000 588,200 400.000 588.200 410.000 588,500 420.000 
GR 588.700 430.000 589.200 440.000 589. 700 450.000 590.000 460.000 589,800 464.000 
GR 591.700 467.000 603.800 500.000 604.300 521.000 608.900 541.000 611.500 600,000 
GR 613.900 700.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 

NC 0.028 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 23319.000 24.000 567.000 700.000 800.000 875.000 900.000 0.000 0.000 0.000 
GR 610.200 0.000 610. 400 100.000 607.200 200.000 606.500 300.000 609.800 400.000 
GR 612.300 488.000 611. 800 500.000 607.500 541.000 606.600 567 .000 602. 200 587.000 
GR 589.900 601. 000 588.900 610.000 588.500 620.000 588.900 630.000 588 .800 640.000 
GR 589. 100 650.000 589,200 660.000 588.900 670.000 591,800 678.000 602. 200 700.000 
GR 602.400 726.000 606.600 750.000 608.900 800.000 610.500 900.000 0.000 0.000 

QT 4.000 6510.000 8680.000 8680.000 8680.000 0.000 0.000 0.000 0.000 0.000 
NC 0.030 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0,000 0.000 
X 1 23569.000 22,000 526.000 700.000 150.000 300.000 250.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 750.000 0.000 0.000 0.000 0.000 
GR 609.600 0.000 609 .900 100.000 608.300 200.000 607. 100 300.000 608.800 400.000 
GR 610.000 500.000 610.000 526.000 589.800 580.000 588 .400 590.000 588 .400 600.000 
GR 588.600 610.000 588.700 620.000 589. 100 630.000 589,400 640.000 589.600 645 .000 
GR 590. 300 647.000 600.800 669.000 602. 300 681.000 610.400 700.000 613.800 750.000 
GR 609.700 800.000 613.600 875.000 0.000 0.000 0.000 0.000 0.000 0.000 

• • • 
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X1 17260 .000 61.000 400.000 591.000 100.000 100.000 100.000 0.000 0.000 0.000 
GR Ei13.300 Q.000 607.900 90.000 606. 400 275. 000 Ei07. 100 300.000 607.600 325.000 
GR 608.200 350.000 608.800 375.000 608.800 400.000 596.800 400.000 589. 200 414.000 
GR 589.200 421.000 587.900 428.000 587.900 435.000 588.000 437.000 Ei06 .400 437 .000 
GR 606.400 438.500 606.400 440.000 588. 100 440.000 588.000 441.900 588. 100 449.000 
GR 588,300 456,000 588,300 463,000 588,200 470.000 588,300 476.900 606.800 476.900 
GR 606. 800 478. 400 606.800 479.900 588.000 479.900 588.200 491. 000 587.600 498.000 
GR 507.000 505.000 586.500 509.900 586.500 511.900 607 .000 511. 900 607.0QO 513.400 

'GR 607.000 514.900 586.600 514.900 586.700 519.000 587. 700 526.000 587. 700 533.000 
GR 588.000 540.000 588.000 544 .000 586.500 549.000 606. 900 549.000 606.900 550. 500 
GR 606.900 550. 500 606.900 552 .000 586. 700 552.000 586.800 553.300 588.000 561.000 
GR 587.400 568.000 588. 100 575.000 591.900 582.000 596.600 591. 800 609.200 591.800 
GR 609.300 600.800 608.600 623.300 60B.200 640.300 607.600 673.000 607.200 698.300 
GR 606. 400 723.300 0.000 0.000 0.000 0.000 Q.000 0.000 0.000 0.000 

SB 0.000 1.600 3.040 0.000 191.BOO 0.000 3230 000 0.000 586.500 586.500 
X1 17368 .000 0.000 0.000 0.000 100.000 100.000 100 000 0.000 0.000 0.000 
X2 0.000 0.000 1 .000 607 .000 607. 100 0.000 0 000 0.000 0.000 0.000 
BT 21.000 0.000 613.300 0.000 90.000 607.900 0.000 275.000 606. 400 0.000 
BT 300.000 607. 100 0.000 325.000 607.600 0.000 350.000 608.200 0.000 375.000 
BT GOB.BOO 0.000 400.000 GOB.BOO 0.000 400.000 611. BOO 606. 100 430.500 612.100 
BT 606.400 478. 400 612.400 606.800 513.400 612.700 607 .000 550. 500 612.500 606.900 
BT 591.000 6.12.200 606.500 591.800 609. 200 0.000 600. BOO 609.300 0.000 623.000 
BT 608.600 0.000 648.300 608. 200 0.000 673.300 607.600 0.000 698.300 607. 200 
BT 0.000 723.300 606.400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.025 0.020 0.025 0.000 0.000 0.000 Q.000 0.000 0.000 0.000 
X1 18244.000 90.000 249.000 387.200 150.000 1400.000 876.000 0.000 -0.900 0.000 
GR 612.300 0.000 612.000 8.500 611.600 17. 100 610.900 25. 700 609.900 3~. 300 
GR 607.500 42.900 605.500 51 .500 605. 100 60. 100 604. 700 68.600 604.600 71.200 
GR 604.400 85. BOO 604.000 94.400 603.800 103.000 604.100 111 .600 604.200 120. 200 
GR 604.300 128.700 604.400 137. 300 604.500 145.900 604.000 154.500 606.300 163. 100 
GR 606.300 171. 700 606. 300 180.300 606. 100 188.800 605 .900 197.400 605.700 206.000 
GR 605.400 214.600 604.900 223.200 604.400 231.800 604 .coo 240.400 603.700 249.000 
GR 601. 500 253.600 599.300 258.200 596.900 262.800 595.600 267.400 594. 700 272.000 
GR 593.800 276.600 593.000 281. 200 592. 200 285.800 591.800 290. 400 591. 500 295 .000 
GR 591.000 299.600 589.400 304. 200 588.400 308.800 588.500 313.400 588.500 318.000 
GR 588.500 322.700 588.500 327.300 588.400 331. 900 588. 400 336.500 588.200 341. 100 
GR 588. 200 345.700 588.300 350. 300 588. 400 354.900 588.500 359.500 588.500 364. 100 
GR 590. 200 368. 700 592. 400 373.300 595.900 377.900 597.800 382.500 599.300 387. 200 
GR 600.300 399. 100 601. 200 411.000 602.200 422.900 602. 700 434.800 603.000 446. 700 
GR 603.300 458. 600 603.700 470.500 604.000 482.400 604. 300 494.300 604. 700 506. 200 
GR 605. 100 518.100 605.600 530.000 606. 100 542.000 606.500 553.900 607.0QO 565 .800 
GR 607 .400 577.700 607.700 589.600 608. 100 601. 500 608 .400 613.400 608.800 625. 300 
GR 608.800 637.200 608.900 649. 100 608.900 661 .000 609.000 672.900 609.000 684. 900 
GR 609. 100 696.800 609. 100 708.700 609. 200 720. 600 609. 200 732. 500 609.300 744.400 

NC 0.030 0.045 0.025 o. 100 0. 300 0.000 Q.000 0.000 0.000 0.000 
X1 19119.000 24.000 123.000 300.000 850.000 800.000 875.000 0.000 0.000 0.000 
GR 614.200 0.000 610.300 100.000 609.200 123 .000 596.200 168 .000 592. 400 192. 000 
GR 580.600 195. 000 588. 100 200.000 588 .400 210.000 588. 400 220.000 588.400 230.000 
GR 580.300 240.000 588.500 250.000 588.400 260.000 588.300 270.000 589.300 279.000 
GR 596.300 290.000 599.600 300.000 604.300 364. 000 604.900 400.000 607. 100 500.000 
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NC 0.030 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 27150.000 22.000 149.000 243.000 200.000 300.000 250.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 375.000 0.000 0.000 0.000 0.000 
GR 615. 200 0.000 614.500 43.000 610.500 121 .000 605.900 129.000 604. 700 149.000 
GR 596.900 163.000 590.900 174 .000 590.600 178.000 590. 500 183.000 590.500 193.000 
GR 590.600 203.000 590. 500 213.000 590.800 216.000 604 .600 243.000 608.900 294.000 
GR 610. 700 304.000 605. 100 325.000 604.500 333.000 605. 300 337.000 611. 500 352.000 
GR 611. 200 410.000 630.300 410.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.030 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 27900.000 17.000 181.000 300.000 800.000 700.000 750.000 0.000 0.000 0.000 
GR 612.300 0.000 611.600 100.000 612.000 112.000 605.900 157.000 605. 700 181 .000 
GR 597.600 203.000 594.300 204 .000 590. 700 212.000 589.900 220.000 590. 300 230.000 
GR 590.500 240.000 591.000 250.000 591.200 255.000 595.800 262 .000 609.800 300.000 
GR 614.700 400.000 615.500 464.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
X1 28000.000 30.000 179.000 291.000 100.000 100.000 100.000 0.950 0.000 0.000 
GR 612.300 0.000 611.800 79.000 611.900 100.000 612 .000 112.000 605 .000 157 .000 
GR 605.600 179.000 608.700 179.000 605.000 179 .000 593. 100 210.000 591.300 216.000 
GR 590.600 219.000 590. 100 224.000 590.200 229.000 590. 400 234.000 591.100 241.500 
GR 608.600 241. 500 608 .600 243.000 608.600 244.500 590. 100 244.500 590.400 249.000 
GR 590.800 254.000 591.500 259.000 605.300 282 .000 605. 300 291 .000 608.600 291 .000 
GR 606.500 291.000 609.800 300.000 613.400 373.000 61407.000 400.000 615.500 464.000 

SB 0.000 1. 540 3.040 0.000 116.000 0.000 1320.000 0.000 590.100 590. 100 
X1 28031.000 30.000 179. 000 291.000 31.000 31 .000 31.000 0.950 0.000 0.000 
X2 0.000 0.000 1.000 608. 700 613.200 0.000 0.000 0.000 0.950 0.000 
BT 10.000 0.000 614.000 0.000 79.000 613.600 0.000 179 .000 613.200 0.000 
BT 179.000 614.100 608.700 243.000 614.100 608.600 291 .000 614.000 608.600 291.000 
BT 613.200 0.000 373.000 613.400 0.000 400.000 614.700 0.000 464 .000 615.500 
BT 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 612.300 0.000 611. BOO 79.000 611.900 100.000 612.000 112 .000 605.000 157.000 
GR 605.600 179 .000 608.700 179.000 605.000 179.000 593. 100 210.000 591. 300 216.000 
GR 590.600 219.000 590. 100 224 .000 590.200 229.000 590. 400 234.000 590. 100 241. 500 
GR GOB.GOO 241.500 608 .600 243.000 608.600 244.500 590. 100 244.500 590. 400 249 .000 
GR 590.800 254.000 591.500 259.000 605.300 282.000 605.300 291.000 608.600 291 .000 
GR 606.500 291.000 609.800 300.000 613.400 373.000 614.700 400.000 615.500 464.000 

NC 0.028 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 28331 .000 19.000 266.000 400.000 300.000 300.000 300.000 0.000 0.000 0.000 
GR 614.100 0.000 612.800 100.000 611.900 200.000 610. 100 266.000 596 .800 298.000 

; GR 592. 900 305 .000 590. 700 308.000 590. 700 310.000 590.900 320.000 591.000 330.000 
GR 591 .000 340.000 591.000 350.000 591. 100 354.000 593.000 359.000 597 .300 365.000 
GR 611.100 400.000 611.600 449.000 610.700 500.000 607.600 600.000 0.000 0.000 

X1 28431 .000 57.000 300.000 417.000 100.000 100.000 100.000 0.000 0.000 0.000 
GR 614.500 0.000 614.100 28.000 613.200 100.000 612.800 128.000 612.200 200.000 
GR 611 .900 228.000 610.100 294.000 607.600 300.000 610.800 300.000 609.200 300.000 
GR 602. 200 314.000 610.800 314.000 610.800 315.000 601. 700 315.000 594. 700 329.000 
GR 610.700 329.000 610.700 330.000 593. 900 330.000 593. 100 334.000 593. 100 337.000 
GR 593.000 340.000 592 .400 343.000 610. 700 343.000 610. 700 344.000 592.500 344.000 
GR 592. 800 350.000 592 .600 358.000 610.700 358.000 610.700 359.000 592. 500 359.000 
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NC 0.028 0.025 0.025 0.100 0.300 0.000 0 000 0.000 0.000 0.000 
X1 24369 .ooo 18.000 340.000 472 .000 850.000 900.000 800 000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 500.000 0 000 0.000 0.000 0.000 
GR 613.900 0.000 610.600 72 .000 610.000 172 .000 609.100 272.000 605.500 344.000 
GR 594.900 366.000 590. 400 371.000 589. 400 381 .000 588.900 391.000 588. 900 401.000 
GR 589.000 411.000 589.600 421.000 589.800 431.000 590.400 435.000 593. 600 438.000 
GR 609.500 472.000 613.700 572.000 614.900 646.000 0.000 0.000 0.000 0.000 

X1 25819.000 17 .000 500.000 627 .000 1350.000 1500.000 1450. 000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 260.000 0.000 775.000 0.000 0.000 0.000 0.000 
GR 630.300 0.000 610.700 0.000 610.400 100.000 610.100 200.000 610.000 300.000 
GR 610. 700 400.000 609. 200 500.000 598. 200 539.000 590.000 550.000 589.500 560.000 
GR 589.000 570.000 588.800 580.000 589.600 590.000 609.300 627.000 611 .000 700.000 
GR 609. 200 800.000 612.100 850.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
X1 25919.000 38.000 500.000 604 .ooo 100.000 100.000 100.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 287 .000 0.000 750.000 0.000 0.000 0.000 0.000 
GR 610. 700 0.000 610.400 87.000 610.100 187.000 610.000 287.000 610. 700 387.000 
GR 610.400 404.000 609.200 487.000 604.900 500.000 607 .800 500.000 605.500 500 000 
GR 604.600 507.000 593.300 527.000 590. 700 535.000 590.800 537.400 607. 900 537. 400 
GR 607.900 538,800 607.900 540. 200 590. 400 540.200 589.500 545.000 589.800 550.000 
GR 589.900 555.000 590.000 560.000 590. 200 563.800 607.900 563.800 607.900 565.200 
GR 607.900 566.600 590. 100 566.600 590.300 570.000 591. 200 575.000 605. 100 604 .000 
GR 607.800 604.000 604.000 604.000 609.300 614.000 610. 700 675.000 611.000 687.000 
GR 610.400 723.000 609.200 787.000 609.600 800.000 0.000 0.000 0.000 0.000 

SB 0.000 1. 680 3.040 0.000 104.000 0.000 1220.000 0.000 589.500 589.500 
X1 26025.000 0.000 0.000 0.000 106.000 106.000 106 .000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 607 .900 610.000 0.000 0.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 287.000 0.000 750.000 0.000 0.000 0.000 0.000 
BT 14.000 287 .000 610.000 0.000 387. 000 610.700 0.000 404.000 610.400 0.000 
BT 500.000 611.500 0.000 500.000 614.700 607.800 538.800 614.800 607. 900 565.200 
BT 614.800 607.900 604 .000 614.700 607.S00 b04 .000 b11.700 0.000 675.000 bi0.700 
BT 0.000 687.000 611.000 0.000 723 .ooo 610.400 0.000 750.000 610.300 0.000 
BT 800.000 610.300 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

X1 26125.000 17 .000 500.000 627.000 100.000 100.000 100.000 0.000 0.690 0.000 
X3 0.000 0.000 0.000 260.000 0.000 750.000 0.000 0.000 0.000 0.000 
GR 630.300 0.000 610.700 0.000 610. 400 100.000 610.100 200.000 610.000 300.000 
GR 610.700 400.000 609. 200 500.000 598.200 539.000 590.000 550.000 589.500 560.000 
GR 589.000 570.000 588.800 580.000 589.600 590.000 609 .300 627 .000 611.000 700 000 
GR 609.200 800.000 612.100 850.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.030 0.040 0.028 o. 100 0.300 0.000 0.000 0.000 0.000 0.000 
X1 26900.000 17.000 178.000 292 .000 800.000 725.000 775 .000 0.000 0.000 0.000 
GR 615.400 0.000 614.000 92.000 613.000 138.000 610.000 178 .000 590.900 217.000 
GR 590.500 222 .ooo 589.900 232 .000 589.600 242.000 589 .400 252.000 589 .900 257.000 
GR 590.500 262. 000 590.800 263.000 608.800 292.000 609. 700 392 .000 610. 700 492.000 
GR 610.900 552 .000 630.300 552 .000 0.000 0.000 0.000 0.000 0.000 0.000 
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X1 31199.000 14.000 300.000 435.000 100.000 100 .000 725 .000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 480.000 0.000 0.000 0.000 0.000 
GR 616.900 0.000 616.600 100.000 616.500 200.000 615.000 300.000 593. 300 350.000 
GR 592.500 355.000 592.500 360.000 592. 200 370.000 592.500 380.000 593 .200 390.000 
GR 593.500 393 .000 613.300 435.000 614.100 500.000 614.200 600.000 0.000 0.000 

NC 0.000 0.000 0.000 Q.300 0.500 0.000 0.000 0.000 0.000 0.000 
X1 31299.000 31.000 300.000 361.000 100.000 100.000 100.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 50.000 0.000 500.000 0.000 0.000 0.000 0.000 
GR 616.800 0.000 616.600 50.000 616.600 63 .000 616.500 163 .000 615.000 263.000 
GR 613.700 266 .000 598.900 300.000 609.600 300.000 597.500 300.000 594.000 310.000 
GR 592.600 313.000 592.600 315.000 592.600 320.000 592.400 325.000 592. 400 330.000 
GR 592.400 335.000 592 .600 340.000 592.900 345.000 593. 900 347.000 595 .400 350.000 
GR 598.300 361.000 609.700 361.000 595 .900 361. 000 613.300 398.000 613.300 400.000 
GR 613.800 440.000 614.100 463 .000 614.200 500.000 614.200 523 .000 614.200 533.000 
GR 614.200 soc.coo n nnn n nnn n nn.n n nnn 0.000 n nnn I"\ ,.,.,...,... 0.000 v.vvv v.vvv v.vvv v.vvv v.vvv v.vvv 

SB 0.000 1.550 3.040 0.000 61 .000 0.000 954.000 0.000 592 .400 592. 400 
X 1 31350.000 0.000 0.000 0.000 51.000 51.000 51 .ooo 0.000 0.000 0.000 
X2 0.000 0.000 1.000 609.600 613.100 0.000 0.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 50.000 0.000 500.000 0.000 0.000 0.000 0.000 
BT 13.000 50.000 616.600 0.000 63.000 616,600 0.000 163 .000 616.500 0.000 
BT 263.000 615.000 0.000 266.000 613.700 0.000 300.000 613.600 0.000 300.000 
BT 614.100 609.600 361 .000 614.100 609. 700 361.000 613.700 0.000 400.000 613.700 
BT 0.000 440.000 613.800 0.000 463.000 614. 100 0.000 SQ0.000 614.209 Q.QOQ 

X1 31430.000 32.000 300.000 360.500 80.000 80.000 80.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 50.000 0.000 500.000 0.000 0.000 0.000 0.000 
GR 616.800 0.000 616,600 50.000 616.600 63.000 616.500 163.000 615.000 263.000 
GR 598.900 300.000 610. 900 300.000 599. 400 300.000 599.300 305.000 596.900 308.800 
GR 594.300 308.800 593.000 313.000 592.600 315.000 592.600 320.000 592.500 325.000 
GR 592.800 330.000 592. BOO 335.000 593.000 340.000 593. 200 345.000 593. 300 349.000 
GR 594.200 351.600 596.800 351. 600 599. 200 355. 400 599.200 360.500 610.700 360. 500 
GR 595.600 360.500 613.300 398.000 613.300 400.000 614. 100 463.000 614.100 500.000 
GR 614. 200 563.000 614.200 600.000 0.000 0.000 0.000 0.000 0.000 0.000 

SB 0.000 1.550 3.040 0.000 61.000 0.000 977.000 0.000 592. 500 592 .500 
X1 31483.000 0.000 0.000 0.000 53.000 53.000 53.000 .o.ooo 0.000 0.000 
X2 0.000 0.000 1.000 610.900 614.900 0.000 0.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 50.000 0.000 500.000 0.000 0.000 0.000 0.000 
BT 11.000 50.000 616.600 0.000 63.000 616.600 0.000 163.000 616.500 0.000 
BT 263.000 615.000 0.000 300.000 615.000 0.000 300.000 615.300 610.900 360.500 
BT 615.300 610.700 360. 500 615.000 0.000 400.000 614.900 0.000 500.000 614.900 
BT n nnn 700.000 c::. ~ i::. nnn r, r,r,n. r. nr.r. ..... ,... .......... ..... ............... .................... 0.000 0.000 \J,VVV '-'''-'•VV\J V •VV'J v.vvv v.vvv v.vvv '-'•VVV 

NC 0.025 0.035 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 31583.000 14.000 300.000 435.000 100.000 . 100.000 100.000 0.000 0.350 0.000 
X3 0.000 0.000 0.000 50.000 0,000 500.000 0.000 0.000 0.000 0.000 
GR 616.900 0.000 616.600 100.000 616.500 200.000 615.000 300.000 593. 300 350.000 
GR 592.500 355.000 592.500 360.000 592. 200 370.000 592.500 380.000 593. 200 390.000 
GR 593.500 393 .ooo 613.300 435.000 614.100 500.000 614.200 600.000 0.000 0.000 

• • • 
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GR 592.500 360.000 592. 100 370.000 592.200 373.000 610.700 373.000 610.700 374 .000 
GR 592. 300 374.000 592.600 380.000 592.300 385 .000 593. 800 387.000 610.600 387.000 
GR 610.600 388.000 594.600 388 .000 597.600 392.000 602. BOO 402. 000 610.600 402.000 
GR 610.600 403.000 603. 300 403.000 607.500 411.000 608.900 417.000 610.600 417.000 
GR 606.800 417.000 611.100 428.000 611.600 477.000 611. 200 500.000 610.700 528.000 
GR 610.700 528.000 608.500 600.000 0.000 0.000 0.000 0.000 0.000 0.000 

SB 0.000 1. 540 3.040 0.000 117.000 0.000 1440.000 0.000 592. 100 592. 100 
X1 28449 .000 0.000 0.000 0.000 18 .000 18.000 18.000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 610. 800 613.100 0.000 0.000 0.000 0.000 0.000 
BT 8.000 0.000 615.000 0.000 100.000 614.400 0.000 200.000 613.900 0.000 
BT 300.000 613.400 610.800 343.000 613.400 610.700 417.000 613.200 610.600 500.000 
BT 613.100 0.000 600.000 613.400 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.028 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X 1 28549.000 19. 000 266.000 400.000 100.000 100.000 100.000 0.000 1.340 0.000 
GR 614.100 0.000 6t2.BOO i00.000 611. 900 200.000 610. 100 266.000 596.800 298. 000 
GR 592.900 305.000 590. 700 308.000 590,700 310.000 590.900 320.000 591.000 330.000 
GR 591.000 340.000 591.000 350.000 591. 100 354.000 593.000 359.000 597.300 365.000 
GR 611.100 400.000 611.600 449.000 610.700 500.000 607 .600 600.000 0.000 0.000 

NC 0.000 0.000 0.000 o. 100 0.300 0.000 0.000 0.000 0.000 0.000 
X1 29749.000 20.000 494.000 700.000 1100.000 1150.000 1200.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 750.000 0.000 0.000 0.000 0.000 
GR 619.000 0.000 618.400 100.000 618.100 200.000 616.500 300.000 614.600 400.000 
GR 612.400 494.000 599.200 580.000 i::.a'l Arv, i::.aa. 1"1/V"I i::.a'l arv, i::.al"I ,.,.,...,, CM -~ f:,r"\I"\ ,..,...,,... 

JV,J, ... VV JUU,VVV ,JJL,UVV .J::;1V,VVV .J::1.£,'-IVV ovu.vvu 
GR 591.400 610.000 591.600 620.000 591. 300 630.000 592.100 640.000 592.800 645. 000 
GR 596.300 650.000 600. 200 663.000 609.700 700.000 612.400 800.000 612.700 900 .000 

X1 30474.000 90.000 397.000 567.500 700.000 700.000 725.000 0.000 -0. 150 0.000 
GR 617 .900 0.000 617.800 13.600 617.800 27.300 617.700 41.000 617.600 54. 700 
GR 617.600 68.400 617.500 82. 100 617,500 95. 800 617 .400 109.500 617.400 123.200 
GR 617.300 136.800 617.3CO 150.500 617.300 164.200 617.100 177. 900 617.000 191 .600 
GR 616.800 205.300 616.700 219.000 616.500 232. 700 616.400 246.000 616.200 260. 100 
GR 616.000 273.700 615.800 287.400 615.500 301. 100 615.300 314.800 615.0QO 328.500 
GR 614.800 342.200 614.500 355.900 614.200 369,600 613.900 383.300 613.700 397. 000 
GR 612.100 402.600 610.600 408.300 609. 100 410.000 607. 600 419.700 606. 100 425. 400 
GR 604.600 431.000 603. 100 436.700 601.600 442.400 600. 100 448. 100 598.600 453 .000 
GR 597. 100 459.500 596.200 465. 100 594.600 470.800 592.600 476.500 592.300 482. 200 
GR 592. 100 487.900 591.900 493.600 592.000 499.200 592. 100 504.900 592.300 510.600 
GR 593.000 516,300 594.500 522.000 597.600 527.700 599. 700 533.300 601. 700 539.000 
GR 603.700 544.'TOO 605.600 550. 400 607.600 556. 100 609.500 561 .800 611. 500 567.500 
GR 611.600 573.500 611.700 579.600 611.800 585.700 611 .900 591.800 612. 100 597.900 
GR 612.200 604.000 612.300 610.000 612.400 616.100 612.600 622.200 612.700 628. 300 
GR 612.800 634.400 612.900 640.400 613.000 646.500 613. 100 652.600 613.200 658. 700 
GR 613.200 664.800 613.200 670.900 613.200 676.900 613.300 683.000 613.300 689. 100 
GR 613.300 695.200 613.300 701. 300 613.300 707 .400 613.300 713.400 613.300 719.500 
GR 613.300 725.600 613.400 731. 700 613.400 737.800 613.400 743.900 613.400 750. 000 



?????? ?????? PAGE 16 

GR 620.000 600.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

SB 0.000 1.660 2.800 0.000 107.000 0.000 1410.000 0.000 595. 100 595. 100 
X1 37121. 000 0.000 0.000 0.000 33.000 33.000 33.000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 615.300 617.900 0.000 0.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 50.000 0.000 450.000 0.000 0.000 0.000 0.000 
BT 10.000 50.000 618.300 0.000 100.000 617.900 0.000 200.000 618.000 0.000 
BT 200.000 618.700 615.300 233 .000 618.700 615.300 277.100 618.700 615.300 307.100 
BT 618.700 615.300 307. 100 618.000 0.000 379.000 618.400 0.000 450.000 618 .600 
BT 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Q.000 

X1 37221. 000 16.000 135.000 285.000 100.000 100.000 100.000 0.000 0.000 0.000 
X3 10.000 595. 100 0.000 50.000 0.000 450.000 0.000 0.000 0.000 0.000 
GR 616.900 0.000 616.400 35 .000 617 .500 135.000 594.700 190.000 594.400 195.000 
GR 594.300 205.000 594. 200 215.000 594.600 225.000 594.900 228.000 597. 100 235.000 
GR 617 .800 285. 000 618.400 335.000 618.700 435.000 619.800 535.000 621.000 635.000 
GR 621.500 735. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.025 0.035 0.025 o. 100 0.300 0.000 0.000 0.000 0.000 0.000 
X1 39121.000 14 .000 150.000 300.000 1900.000 1900.000 1900.000 0.000 0.000 0.000 
GR 625.500 0.000 623.600 100.000 620. 400 150.000 595.700 216.000 595.200 230.000 
GR 595 .500 240.000 596.000 250.000 599.000 253.000 616. 100 300.000 617 .400 325.000 
GR 623.700 340.000 625.000 400.000 625.200 500.000 626.400 600.000 0.000 0.000 

NC 0.025 0.025 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 41121.000 17.000 245.000 475.000 2000.000 2000.000 2000.000 0.850 0.000 0.000 
GR 640. 300 0.000 638.600 75.000 638.200 175.000 638.000 245.000 599. 300 323.000 
GR 596.000 339.000 595.600 349.000 595.800 359.000 595.900 369.000 632 .300 437.000 
GR 636.200 475.000 630. 100 515.000 630. 100 575.000 629.200 675.000 628. 500 775.000 
GR 626.600 875.000 626.900 910.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.025 0.025 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 42521.000 26.000 360.000 600.000 1300.000 1550.000 1400.000 0.800 0.000 0.000 
GR 630.800 0.000 631.600 100.000 633.700 200.000 628.000 300.000 625. 900 360.000 
GR 613.100 400.000 597.700 436.000 597 .400 442. 000 595. 400 450.000 595. 700 455.000 
GR 595.500 460.000 595.700 465.000 596 .100 470.000 596.300 475.000 596.300 480.000 
GR 596.300 485.000 596.800 492. 000 622.300 600.000 623.800 653.000 635. 900 700.000 
GR 641.000 750.000 640. 100 781.000 628.700 819.000 628.300 900.000 628.600 1000.000 
GR 629.800 1058.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
EJ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• • • 
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NC 0.000 
X 1 33333. 000 
GR 618.900 
GR 594.300 
GR 593.500 

NC 0.000 
X1 33433.000 
GR 618.900 
GR 615.900 
GR 
GR 
GR 
GR 
GR 

6i2.500 
593.600 
594.000 
612.400 
616.800 

SB 0.000 
X1 33438.000 
X2 0.000 
BT 11.000 
BT 220.000 
BT 613.500 
BT 0.000 

NC 0.025 
X 1 33538. 000 
GR 618.900 
GR 594.300 
GR 593.500 

NC 0.000 
X 1 34888 .000 
GR 614.?00 
GR 593.800 
GR 616.000 

NC 0.025 
X 1 37038. 000 
GR 616.900 
GR 594.300 
GR 61?.800 
GR 621. 500 

NC 0.000 
X 1 3?088. 000 
X3 0.000 
GR 61?.500 
GR 617.500 
GR 599.000 
GR 595.500 
GR 595.600 
GR 610.700 
GR 618.400 

??7?77 

0.000 
15.000 
0.000 

403 .000 
445. 000 

0.000 
31.000 
0.000 

273. 000 
372 .ooo 
412.000 
443.000 
474.700 
655.000 

1 .500 
0.000 
0.000 
n n= v.vvv 

616.400 
612.900 
655.000 

0.035 
15.000 
0.000 

403.000 
445.000 

0.000 
15,000 
0.000 

165 .000 
265.000 

0.035 
16.000 
0.000 

205.000 
285.000 
735.000 

0.000 
36.000 
0.000 
0.000 

179.000 
230.000 
245.000 
270.000 
302.000 
379.000 

0.000 
355 .000 
618.600 
593. 600 
594.000 

0.000 
372.000 
618.600 
614.700 
Gi0.300 
593.700 
595.300 
604.600 

0.000 

3.090 
0.000 
1.000 

618.900 
0.000 

474.700 
616.800 

0.025 
355.000 
618.600 
593 .600 
594.000 

0.000 
114,000 
614.800 
594.000 
617.300 

0.025 
135.000 
616.400 
594.200 
618.400 

0.000 

0.000 
200.000 

0.000 
616.900 
Goa .aoo 
615.300 
595.400 
596. 200 
611.200 
618.600 

0. 100 
491 .000 

55.000 
405.000 
447 .000 

0.300 
474.700 

55.000 
308.000 
372.000 
422.000 
445.000 
474.700 

0.000 

0.000 
0.000 

612.900 
0.000 

273.000 
613.000 

0.000 

0.000 
491.000 

55.000 
405 .000 
447.000 

o. 100 
265.000 

65.000 
175.000 
365.000 

0.000 
285.000 

35.000 
215.000 
335.000 

0.000 

0.300 
307. 100 

50.000 
44.000 

200.000 
230.000 
250.000 
274. 100 
307. 100 
450.000 

0.300 
1700.000 
617.200 
593.400 
610.800 

0.500 
100.000 
617.200 
613.500 
607.600 
593. 700 
596.800 
610. 800 

0.000 

103.000 
5.000 

613.000 
55.000 

615.900 
612.400 

0.000 

0.000 
100.000 
617.200 
593. 400 
610.800 

0.300 
1400.000 
614.000 
594.300 
62 1 . 300 

0.006 
2100.000 
617,500 
594.600 
618.700 

0.000 

0.500 
50.000 
0.000 

616.800 
615.300 
615.300 
595. 100 
615.300 
615.300 
618.700 

• 
0.000 

1800.000 
155 .000 
415.000 
491 .000 

0.000 
100.000 
155.000 
355.000 
378.000 
424.000 
449.000 
491.000 

0.000 

0.000 
5.000 
0.000 

618.600 
0.000 

572.000 
0.000 

0.000 
100.000 
155.000 
415.000 
491.000 

0.000 
1300,000 

114. 000 
185.000 
465.000 

0.000 
2200.000 

135.000 
225.000 
435.000 

0.000 

0.000 
50.000 

450.000 
50.000 

200.000 
233.000 
255.000 
274. 100 
307. 100 
479.000 

0.000 
1750.000 
616.000 
593.600 
612.800 

0.000 
100.000 
616.400 
613.000 
600.000 
593.900 
598. 700 
612.800 

0.000 

1520.000 
5.000 
0.000 
0.000 

372.000 
613.800 

0.000 

0.000 
100 .000 
616.000 
593. 600 
612.800 

0.000 
1350.000 
593 .800 
594.500 
620.600 

0.000 
2150.000 
594. 700 
594.900 
619.800 

0.000 

0.000 
50.000 
0.000 

616.400 
6 l i. 500 
597.500 
595.400 
615.300 
608.700 
619.300 

0.000 
0.000 

255.000 
425.000 
555.000 

0.000 
0.000 

220 .000 
356.000 
378.500 
432.000 
450.000 
572.000 

0.000 

0.000 
0.000 
0.000 

155.000 
613.100 

0.000 
0.000 

0 000 
0.000 

255.000 
425.000 
555.000 

0.000 
0.000 

153.000 
195.000 
490.000 

0.000 
0.000 

190.000 
228.000 
535.000 

0.000 

0.000 
0.000 
0.000 

79.000 
200.000 
233.000 
260.000 
277. 100 
307. 100 
532.000 

0.000 
0.000 

613.500 
533,500 
616.800 

0.000 
0.000 

616.000 
606.700 
593.900 
593.900 
608. 100 
613.900 

0 000 

593.600 
0.000 
0.000 

617. 200 
612.500 
583.000 

0.000 

0.000 
0.190 

613.500 
593.500 
616.800 

0.000 
0,000 

593.500 
601.400 
621. 200 

0.000 
0.000 

594.400 
597. 100 
621. 000 

0.000 

0.000 
0.000 
0.000 

616.600 
6 ii . 300 
595.500 
595. 100 
595.800 
617.800 
619.800 

PAGE 

0.000 
0.000 

355.000 
435.000 
655 .000 

0.000 
0.000 

255.000 
372 .000 
402 .000 
442.000 
474.400 
583. 000 

0.000 

593. 600 
0.000 
0.000 
0.000 

424 .000 
613. 900 

0 000 

0.000 
0.000 

355 .000 
435.000 
655.000 

0.000 
0.000 

155.000 
208.000 
515.000 

0.000 
0.000 

195 .000 
235.000 
635.000 

0.000 

0.000 
0.000 
0.000 

100.000 
204.000 
240.000 
265.000 
277. 100 
329.000 
579,000 

15. 
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SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

*SECNO 1039.000 

3470 ENCROACHMENT STATIONS= 
1039.00 15.98 

10060. 32. 
0.05 0.17 

0.000276 465. 

*SECNO 1100.000 

3265 OIVIOEO FLOW 

599.08 
9973. 

5.51 
445. 

3470 ENCROACHMENT STATIONS= 

CRIWS 
QROB 
VROB 
XLOBR 

706.8 
0.00 

55. 
0. 19 
430. 

418.5 

WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
ITRI AL IOC !CONT CORAR 

930.0 TYPE= 1 TARGET= 
0.00 599.54 0.47 0.10 
188. 1808. 296. 76. 

0.400 0.025 0.400 0.000 
2 0 0 0.00 

1023.0 TYPE= TARGET= 

3495 OVERBANK AREA ASSUME• NON-EFFECTIVE,ELLEA= 602.40 ELREA= 

16 MILE RO OS 
1100.00 17.47 599. 17 0.00 0.00 599.58 0.41 0.02 

10060. o. 10060. 0. 0. 1954. o. 79. 
0.06 0.00 5. 15 0.00 0.000 0.025 0.000 0.000 

0.000506 61. 61. 61. 2 0 0 0.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN awe BWP BAREA 
0.00 1.56 3.02 0.00 174.40 0.00 2318.40 

•SECNO 1143.000 

6070,LOW FLOW BY NORMAL BRIDGE 

• LOSS 
TWA 
ELMIN 
TOPWID 

240.000 
o. 11 

8. 
583. 10 
223.20 

650.000 

602. 40 

0.02 
9. 

581 . 70 
165.86 

ss 
0.00 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

593.00 
592. so 

706.80 
930.00 

601. 70 
601.00 

727.55 
900.67 

ELCHU 
581. 70 

EGPRS= 0.000 EGLWC= 599.583 ELLC= 601. 700 PCWSE= 599 .172 ELTRO= 603. 100 

3265 DIVIDED FLOW 

3370 NORMAL BRIOGE,NRO= 17 MIN ELTRO= 603. 10 MAX ELLC= 601.70 

3470 ENCROACHMENT STATIONS= 418.5 902. 1 TYPE= TARGET= 520.000 

• • 
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ELCHO 
581. 70 

• 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWIO ENDST 

*PROF 1 

CCHV= 0.300 CEHV= 0.500 
"'SECNO 165 .000 

3470 ENCROACHMENT STATIONS= 276.0 1012 .o TYPE= 1 TARGET= 800.000 
165. 00 20.90 597.BO 0.00 597.80 598. 13 0.33 0.00 0.00 593.00 
10780. 423. 9989. 368. 337. 2106. 215. o. 0. 591. 70 

0.00 1. 26 4.14 1 . 71 0.040 0.030 0.040 0.000 576.90 489.90 
0.000416 o. o. o. 0 0 0 0.00 487.32 977.22 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 54 2.80 0.00 170.00 0.00 1389.00 0.00 576.90 576.90 

*SECNO 194.000 
PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

599. 24 598. 13 0.00 0. 10780. 1389. 3298. 596. 30 599.60 

3470 ENCROACHMENT STATIONS= 276.0 1012 .0 TYPE= 1 TARGET= BOO.ODO 
UTICA ROAD US FACE USGS STAGE GAGE 1981 HWM IS 601.7 

194.00 22. 11 599.01 0.00 0.00 599.24 0. 23 1 . 11 0.00 593.00 
10780. 841. 9437. 502. 688. 2298. 304. 2. 0. 591. 70 

0.00 1. 22 4 . 11 1 .65 0.040 0.030 0.040 0.000 576.90 419.69 
0.000279 29. 29. 29. 2 0 0 0.00 564.35 984.04 

*SECNO 594.000 

3470 ENCROACHMENT STATIONS= 558.0 1023.0 TYPE= 1 TARGET-= 500-000 
594 .00 18.92 599.09 0.00 o.oo 599.33 0.24 0.09 0.00 590.07 
10780. 1021. 9320. 439. 1761. 2203. 866. 40. 5. 589.57 

0.03 0.58 4.23 0.51 0.150 0.030 o. 150 0.000 580. 17 558.00 
0.000180 420. 400. 385. 2 a 0 0.00 444.71 1002.71 



?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

6070,LOW FLOW BY NORMAL BRIDGE 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
lDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

EGPRS= 0.000 EGLWC= 599. 707 ELLC= 601 .000 PCWSE= 599. 245 EL TRD= 603.400 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 603.40 MAX ELLC= 601.00 

3470 ENCROACHMENT STATIONS= 423.0 1034 .O TYPE= TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603.40 ELREA= 

16 MILE RD us 
1223.00 17. 17 599.27 

10060. 0. 10060. 
0.06 0.00 5.44 

0.000591 43. 43. 

CCHV= 0.300 CEHV= 
*SECNO 1323.000 

0.500 

3470 ENCROACHMENT STATIONS= 
1323.00 17.47 599.62 

10060. 1306. 8205. 
0.07 1. 04 4.04 

0.000129 100. 100. 

CCHV= 0. 100 CEHV= 
*SECNO 2223.000 

0.300 

3470 ENCROACHMENT 
2223.00 17.11 

10060. 2. 
0.13 0.14 

0.000199 870. 

• 

STATIONS= 
599.67 

9909. 
4.78 
900. 

0.00 
0. 

0.00 
43. 

329.0 
0.00 
549. 
1. 45 
100. 

0.0 
0.00 
149. 
0,99 
940. 

0.00 
o. 

0.000 
2 

940.0 
0.00 

1256. 
0.040 

2 

600.0 
0.00 

15. 
o. 110 

2 

599.73 
1849. 
0.025 

0 

TYPE= 
599.83 

2030. 
0.025 

0 

TYPE= 
600.02 

2073. 
0.025 

0 

0.46 
o. 

0.000 
0 

0.03 
85. 

0.000 
-6 .62 

1 TARGET= 
0.21 0.02 
378. 91. 

0.040 0.000 
0 0.00 

1 TARGET= 
0.35 0. 14 
150. 152. 

0.060 0.000 
0 0.00 

• 

650.000 

603.40 

0.00 
9. 

582.10 
165 .61 

650.000 
0.07 

10. 
58 2. 15 
573. 14 

599.999 
0.04 

18. 
582.56 
205.96 

601 .00 
600.90 

735.50 
908.43 

592.05 
591 . 55 

366.86 
940.00 

598.46 
593.26 

27 4. 81 
480. 76 

PAGE 20 

• 



??.7 ?????,? • 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB QCH QROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR 

3495 OVERBAN~ AREA ASSUMEO NON-EFFECTIVE.ELLE~= 608. 10 ELREA= 

1143.00 
10060. 

0.06 
0.000524 

17.47 
0. 

0.00 
43. 

*SECNO 1150.000 

599. 17 
10060. 

5.45 
43. 

3470 ENCROACHMENT STATIONS= 
1150.00 17 .50 

10060. 21. 
0.06 0.16 

0.000194 7. 

•sECNO 1180.000 

3265 DIVIDED FLOW 

599.28 
9995. 

4.97 
7. 

3470 ENCROACHMENT STATIONS= 

0.00 
0. 

o.oo 
43. 

725.4 
o.oo 

44. 
o. 18 

7. 

423.0 

0.00 
0. 

0.000 
0 

911. 4 
0.00 
132. 

0.400 
2 

599.63 
1845. 
0.025 

0 

TYPE= 
599.66 

2012. 
0.025 

0 

1034.0 TYPE= 

0. 46 
o. 

0.000 
0 

0.02 
81. 

0.000 
-108.91 

1 TARGET= 
0.38 0.00 
252. 81. 

0.400 0.000 
0 0.00 

TARGET"' 

OLOSS 
TWA 
ELMIN 
TOPWIO 

601. 00 

0.03 
9. 

581. 70 
165.86 

200.000 
0.02 

9. 
581.78 
186.00 

650.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603.40 ELREA= 603 .40 

1180.00 17. 14 599.24 0.00 0.00 599.71 0.46 0.01 0.04 
10060. o. 10060. o. o. 1843. 0. 83. 9. 

0.06 0.00 5.46 o.oo 0.000 0.025 0.000 0.000 582. 10 
0.000598 30. 30. 30. 2 0 0 0.00 165.59 

SPEC I AL BR !OGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss 
0.00 1. 56 3.04 0.00 173.90 0.00 2121.10 0.00 

•SECNO 1223.000 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

601. 70 
601 .00 

727. 55 
900.67 

591. 68 
591. 18 

725.40 
911. 40 

601. 00 
600.90 

735.50 
908.42 

ELCHU 
582. 10 

• PAGE 19 

ELCHO 
582. 10 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH ARDS VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC lCONT CORAR TOPWID ENOST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 79 2.80 0.00 161 .oo 0.00 1680.00 0.00 584. 40 584. 40 

*SECNO 8394.000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

601. 85 601.17 0.00 288. 9041. 1680. 2576. 600.40 600.90 

3470 ENCROACHMENT STATIONS= 104.4 1252.8 TYPE= 1 TARGET= -120.000 
15 MILE RO us 

8394.00 17.24 601.64 0.00 0.00 601. 79 0. 15 0.62 0.00 595.80 
9360. 2756. 6604. 0. 1413. 1891. 0. 507. 59. 602. 50 
0.56 1. 95 3.49 0.00 0.035 0.025 0.000 0.000 584. 40 393.09 

0.000250 54. 54. 54. 2 0 3 0.00 485.61 878.70 

*SECND 8494.000 

3470 ENCROACHMENT STATIONS= 139.2 1305.0 TYPE= 1 TARGET= -160.000 
8494.00 17. 12 601. 62 0.00 0.00 601. 85 0. 23 0.02 0.04 596. 10 

10440. 2317. 8123. 0. 1458. 1911. 0. 515. 60, 602.40 
0.5? 1. 59 4.25 0.00 0.035 0.025 0.000 0.000 584.50 445.99 

0.000162 100. 100. 100. 2 0 0 0.00 473.91 919.91 

*SECNO 9594.000 

3470 ENCROACHMENT STATIONS= 260.0 1260.0 TYPE= 1 TARGET= -260.000 
9594.00 16.09 601. 79 0.00 0.00 602.03 0. 25 0. 18 0.01 598. 10 

10440, 1480. 8960. 0. 1299. 2096. o. 585. 70. 602.50 
0.64 1 . 14 4.28 0.00 0.035 0.025 0.000 0.000 585. 70 350.65 

0.000186 630. 1100. 1520. 2 0 0 0.00 677.40 1028 .05 

*SECNO 9653.000 

3470 ENCROACHMENT STATIONS= 260.0 1210. 0 TYPE= 1 TARGET" 950.000 

• • • 



77.7 ?????? • PAGE 21 • 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL IOC !CONT CORAR TOPWIO ENDST 

CCHV= 0. 100 CEHV= 0.300 
•SECNO 3180.000 

3470 ENCROACHMENT STATIONS= 0.0 600.0 TYPE= 1 TARGET= 599.999 
3180.00 16.86 599.86 0.00 0.00 600. 21 0.36 0.20 0.00 598. 90 

10060. 3. 9847. 210. 10. 2037. 142. 201. 23. 593.70 
0. 18 0. 33 4.83 1 .48 0.040 0.025 0.040 0.000 583.00 280.01 

0.000209 925. 957, 995. 2 0 0 0.00 199.95 479.96 

*SECNO 5720.000 

3470 ENCROACHMENT STATIONS= 0.0 800.0 TYPE= 1 TARGET"' 799.999 
5720.00 16.22 600.42 0.00 0.00 600. 75 o. 34 0.54 0.00 599.30 

9360. 9. 9351. 0. 23. 2005. 0. 323. 34. 600.90 
0.33 0.37 4.66 0.00 0 040 0.025 0 000 0.000 584. 20 358.66 

0.000216 2600. 2540. 2500. 2 0 0 0.00 196.48 555. 13 

*SECNO 7470.000 

3470 ENCROACHMENT STATIONS= 420.0 1500.0 TYPE= 1 TARGET= -420.000 
7470.00 16.78 600.88 0.00 0.00 601 .03 0. 15 0.26 0.02 595,70 

9360. 1941. 7419. o. 1544, 2142. o. 438. 49. 602.00 
0.49 1. 26 3.46 0.00 0.035 0.025 0.000 0.000 584. 10 524. 14 

0.000109 1830. 1710. 1750. 2 0 0 0.00 532.50 1056.64 

*SECNO 8270.000 

3470 ENCROACHMENT STATIONS= 130.5 1305.0 TYPE= 1 TARGET= -150.000 
8270.00 16.53 600.93 o.oo 0.00 601. 15 0.22 o. 10 0.02 596,00 

9360. 1861. 7499. 0. 1264. 1830. 0. 498. 58. 602. 30 
0.55 1. 47 4. 10 0.00 0.035 0.025 0.000 0.000 584,40 463.08 

0.000158 800. 760. 840. 2 0 0 0.00 455.75 918.83 

CCHV= 0.300 CEHV= 0.500 
*SECNO 8340.000 

3470 ENCROACHMENT STATIONS= 95.7 1252. 8 TYPE= 1 TARGET= -110.000 
8340.00 16.59 600.99 0.00 0.00 601 .17 0.19 0.02 0.01 595. BO 

9360. 2494, 6866. o. 1203. 1786. o. 503. 59. 602 .50 
0.56 2.07 3.84 0.00 0.035 0.025 0.000 0.000 584.40 401. 46 

0.000328 70. 70. 70. 2 0 0 0.00 477. 24 878,70 



?????? ?????? PAGE 24 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLDBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWIO ENDST 

*SECNO 9777 .000 

3470 ENCROACHMENT STATIONS= 250.0 1260.0 TYPE= 1 TARGET= -250.000 
9777.00 16.63 602.08 0.00 0.00 602.28 0.20 0.02 0.00 597.85 

10440. 1820. 8620. o. 1588. 2186. o. 600. 73. 602.25 
0.66 1 . 15 3.94 0.00 0.035 0.025 0.000 0.000 585.45 323.04 

0.000151 100. 100. 100. 0 0 0 0.00 706.52 1029.56 

CCHV= 0. 100 CEHV= 0.300 
•SECNO 11596.000 

11596.00 15.92 602.32 0.00 0.00 602.73 0.41 0.38 0.06 607.60 
10440. 0. 10429. 11. o. 2033. 20. 724. 93. 600. 70 

o. 76 0.00 5. 13 0.56 0.000 0.025 0.040 0.000 586.40 824.07 
0.000300 1975. 1819. 1660. 2 0 0 0.00 201. 20 1025.27 

•SECNO 13196.000 

3470 ENCROACHMENT STATIONS= 0.0 538.0 TYPE= 1 TARGET= 537.999 
13196.00 17.31 602.81 o.oo 0.00 603. 16 0.35 0.43 0.01100000.30 

10440. 0. 10113. 327. o. 2095. 248. 805. 101. 595.90 
0.85 0.00 4.83 1.32 0.000 0.025 0.045 0.000 585 .so 66. 71 

0.000243 1320. 1600. 1760. 2 0 0 0.00 242.81 309.52 

*SECNO 14796.000 
14796.00 15.88 603. 18 0.00 0.00 603.64 0.45 0. 44 0.03 621 . 70 

10440. 0. 10440. 0. 0. 1939. 0. 884. 109. 613.10 
0.93 0.00 5. 38 0.00 0.000 0.025 0.000 0.000 587.30 108.99 

0.000316 1600. 1600. 1600. 2 0 0 0.00 16 1 . 4 1 270.40 

*SECNO 16096.000 
16096.00 16.90 603. 70 0.00 0.00 604.03 0.34 o. 39 0.01 613.40 

9210. o. 9210. o. o. 1974. 0. 943. 114. 604.60 
1 . 01 0.00 4.67 0.00 0.000 0.025 0.000 0.000 586.80 123.20 

0.000281 1200. 1300. 1600. 2 0 0 0.00 188.54 311.74 

CCHV= 0. 300 CEHV= 0.500 
*SECNO 16396.000 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC ICONT CORAR TOPWID ENOST 

I 
9653.00 16.43 601.83 0.00 0.00 602.05 0.22 0.01 0.01 597.80 

I 10440. 1694. 8746. 0. 1479. 2154. o. 590. 71. 602.20 
0.65 1 . 14 4.06 0.00 0.035 0.025 0.000 0.000 585.40 333.27 

0.000163 59. 59. 59, 2 0 0 0.00 695. 73 1029.00 

I 
•SECNO 9654.000 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 601 .40 MAX ELLC= 603. 40 

3470 ENCROACHMENT STATIONS= 200.0 1150.0 TYPE"' 1 TARGET= -200.000 
9654.00 16. 31 601. 71 0.00 0.00 602. 18 0 47 0.00 0. 13 603. 30 

10440. 14. 10426. 0. 39. 1886. o. 590. 71. 603 .40 
0.65 0.35 5.53 0.00 0.025 0.020 0.000 0.000 585.40 294.61 

0.000271 1. 1 . 1 . 2 0 0 -1229.91 667.96 967.67 

*SECNO 9676.000 

3265 DIVIDED FLOW 

I 3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 601.40 MAX ELLC= 603. 40 

I 
3470 ENCROACHMENT STATIONS= 200.0 1150.0 TYPE= 1 TARGET= -200.000 

9676.00 16.31 601. 71 0.00 o.oo 602. 19 o. 47 0.01 o.oo 603.30 
10440. 14. 10426. o. 40. 1886. o. 591. 72. 603. 40 

0.65 Q.36 5.53 0.00 0.025 0.020 0.000 0.000 585.40 294.36 
0.000271 22. 22. 22. 0 0 0 -1231.47 668.23 967.69 

•SECNO 9677.000 

3470 ENCROACHMENT STATIONS= 280.0 1210.0 TYPE= 1 TARGET= 930.000 
9677.00 16.67 602.07 0.00 0.00 602.27 0.20 0 00 0.08 597.80 

10440. 1838. 8602. 0. 1605. 2191. 0. 591. 72. 602.20 
0.65 1. 15 3.93 0.00 0.035 0.025 0.000 0.000 585.40 32 1 . 53 

0.000149 1 . 1. 1 . 2 0 0 0.00 708. 12 1029.64 

I 



?????? ?????? 

SECNO DEPTH CWSEL CR!WS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWIO ENOST 

*SECNO 17268.000 

3265 DIVIDED FLOW 

17268.00 17. 73 604. 23 0.00 0.00 604,40 0. 17 0.01 0.01 608 .80 
9210. 0. 9210. 0. 0. 2797. 0. 10 11 . 122. 609. 20 

1. 10 0.00 3.29 0.00 0.000 0.025 0.000 0.000 586.50 400.00 
0.000181 100. 100. 100. 0 0 0 0.00 179.80 591 . 80 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN awe BWP BAREA ss ELCHU 
0.00 1. 60 3.04 0.00 191. 80 0.00 3230.00 0.00 586.50 

*SECNO 17368.000 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= 0.000 EGLWC= 604.396 ELLC= 607 .000 PCWSE= 604.227 ELTRO= 607. 100 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRO= 607. 10 MAX ELLC= 607.00 

17368.00 17.75 
9210. 0. 

1. 11 0.00 
0.000192 100. 

*SECNO 18244.000 

3265 DIVIDED FLOW 

18244.00 17 .05 
9210. 100. 

1 . 1 7 0.85 
0.000205 150. 

CCHV= 0.100 CEHV= 

• 

604.25 
9210. 

3.29 
100. 

604.35 
8596. 

4.67 
876. 

0.300 

0.00 
o. 

0.00 
100. 

0.00 
514. 
1. 65 

1400. 

0.00 
o. 

0.000 

0.00 
118. 

0.025 
2 

604.41 
2797. 
0.025 

0 

604.67 
1840. 
0.025 

0 

0. 17 
0. 

0.000 
0 

0.32 
311. 

0.028 
0 

• 

0.02 
1018. 
0.000 
0.00 

o. 18 
1069. 
0.000 
0.00 

0.00 
123. 

586.50 
179. 80 

0.08 
128. 

587.30 
406.55 

608.80 
609. 20 

400.00 
591. 80 

602. 80 
598 .40 
56.95 

521.58 

PAGE 26 

ELCHO 
586.50 

• 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
0 OLOB QCH OROS ALOB ACH ARDB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I TRI AL !DC ICONT CORAR TOPWID ENDST 

3265 OIVIOEO FLOW 

16396.00 16.26 603.76 0.00 0.00 604. 16 0.39 0.09 0.03 606. 70 
9210. 0. 9210. o. 0. 1831. 0. 956. t 15. 605. 10 

1 .03 0.00 5.03 0.00 0.000 0.025 0.000 0.000 587.50 177. 13 
0.000349 300. 300. 300. 2 0 0 0.00 141. 73 322.36 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 62 3.07 0.00 290.00 0.00 2030.00 0.00 587.50 587.50 

*SECNO 16418.000 

6070.LOW FLOW BY NORMAL BRIDGE 

EGPRS= 0.000 EGLWC= 604. 156 ELLC= 605.300 PCWSE= 603. 763 ELTRD= 606. 100 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRO= 16 MIN ELTRD= 606. 10 MAX ELLC= 605.30 

16418.00 16.27 603.77 o.oo 0.00 604. 16 0.39 0.01 0.00 606. 70 
9210. o. 9210. o. o. 1831. 0. 957. 115. 605. 10 

1.03 0.00 5 .03 0.00 0.000 0.025 0.000 0.000 587.'50 177. 13 
0.000349 22. 22. 22. 0 0 0 0.00 141.73 322.36 

*SECNO 16768.000 
16768.00 16.03 604.03 0.00 0.00 604.28 0.25 0.08 0.04 597.70 

9210. 407. 7942. 862. 263. 1862. 540. 974. 117. 591. 10 
1.05 1.54 4.26 1.60 0.028 0.025 0.030 0.000 588.00 11 5. 11 

0.000148 400. 350. 300. 2 0 0 0.00 397.88 512.98 

•SECND 17168.000 
17168.00 16.22 604. 22 0.00 0.00 604. 37 0. 15 0.06 0.03 598.20 

9210., 3961. 5073. 176. 1767. 1389. 146. 1004. 122. 599. 10 
1 .09 2.24 3.65 1. 21 0.025 0.025 0.028 0.000 588.00 57.80 

0.000123 600. 400. 100. 2 0 0 0.00 481 . 86 539.66 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR wrn ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL !DC ICONT CORAR TOPWIO ENOST 

*SECNO 23319.000 
23319.00 17.04 605.54 0.00 0.00 605.95 0. 41 0. 15 0.08 606.60 

8580. o. 8381. 199. o. 1612. 113. 1341. 163. 602. 20 
1. 50 0.00 5.20 1. 77 0.000 0.025 0.028 0.000 588.50 571. 80 

0.000284 800. 900. 875. 2 0 0 0.00 172. 16 743.96 

*SECNO 23569.000 

3470 ENCROACHMENT STATIONS= 0.0 750.0 TYPE= 1 TARGET= 749.999 
23569.00 17.42 G05.82 0.00 0.00 606.03 0.21 0.05 0.02 610.00 

6510. 0. 6510. o. o. 1769. o. 1351. 164. 610.40 
1. 51 o.co 3.68 0.00 0.000 0.025 0.000 0.000 588.40 537. 18 

0.000154 150. 250. 300. 2 0 0 0.00 152.07 689.25 

CCHV= 0.100 CEHV= 0.300 
*SECNO 24369.000 

3470 ENCROACHMENT STATIONS= 0.0 500.0 TYPE= 1 TARGET= 499.999 
24369.00 16.99 605.89 0.00 0.00 606.21 0. 31 o. 15 0.03 605.50 

6510. 0. 6510. o. 2. 1453. o. 1380. 167. 609.50 
1. 56 0.27 4.48 0.00 0.028 0.025 0.000 0.000 588.90 336. 12 

0.000224 850. BOO. 900. 2 0 0 0.00 128. 17 464.29 

*SECNO 25819.000 

3470 ENCROACHMENT STATIONS= 260.0 775.0 TYPE= 1 TARGET= 515.000 
25819.00 17. 41 606.21 0.00 0.00 606.68 0.47 0.43 0.05 609.20 

6510. 0. 6510. o. o. 1183. 0. 1424. 171. 609.30 
1.64 0.00 5.50 0.00 0.000 0.025 0.000 0.000 588.80 510.61 

0.000399 1350. 1450. 1500. 2 0 0 0.00 110. 59 621. 19 

CCHV= 0. 300 CEHV= 0.500 
*SECND 25919.000 

3265 OIVIOEO FLOW 

3470 ENCROACHMENT STATIONS= 287.0 750.0 TYPE= 1 TARGET= 463.000 
25919.00 16.71 606.21 0.00 0.00 606.80 0.59 0.06 0.06 604.90 

6510. 3. 6501. 6. 3. 1055. 5. 1427. 171. 604.00 
1. 64 1.00 6. 16 1 . 41 0.028 0.025 0.025 0.000 589.50 496.05 

0.000972 100. 100. 100. 2 0 0 0.00 106.52 608. 17 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC !CONT CORAR TOPWID ENDST 

*SECNO 19119.000 
19119.00 16.43 604.53 o.oo 0.00 604.86 0.33 0. 19 0.00 609. 20 

9210. 0. 9056. 154. o. 1955. 166. 1113. 135. 599.60 
1. 22 0.00 4.63 Q.93 0.000 0.025 0.045 0.000 588. 10 139.20 

0.000228 850. 875. 800. 1 0 0 0.00 238.06 377.26 

*SECNO 20219.000 

326.5 DIVIDED FLOW 

20219.00 17.20 604.90 o.oo 0.00 605.09 0. 18 0.22 0.01 620. 70 
9210. o. 9002. 208. o. 2595. 231. 1175. 142. 606.90 

1. 31 0.00 3.47 0.90 0.000 0.025 0.040 0.000 587.70 53.37 
0.000170 1100. 1100. 1000. 2 0 0 0.00 371. 26 621. 96 

•sECNO 21119.000 

3265 DIVIDED FLOW 

21119.00 16.28 604.98 o.oo 0.00 605.31 0.33 o. 18 0.04 607.30 
9210. 427. 8783. 0. 289. 1871. 0. 1226. 149. 609.30 

1.36 1. 48 4.69 o.oo 0.028 0.025 0.000 0.000 588.70 255.71 
0.000242 BOO. 900. 900. 2 0 0 0.00 297.53 690.41 

*SECNO 22069.000 
22069.00 17 .00 605.20 0.00 0.00 605.62 o. 43 0. 28 0.03 609.50 

9210. 0. 9210. o. o. 1755. o. 1268. 154. 608. 30 
1 . 4 1 0.00 5.25 0.00 0.000 0.025 0.000 0.000 588.20 117. 45 

0.000378 BOO. 950. 900. 2 0 0 0.00 174.48 291. 92 

•sECNO 22419.000 
3280 CROSS SECTION 22419.00 EXTENDED 5.68 FEET 

22419.00 17.38 605.58 o.oo 0.00 605. 72 o. 14 0.07 0.03 601. 80 
8580. 2728. 5826. 26. 1660. 1684. 36. 1290. 157. 603.80 

1. 45 1. 64 3.46 o. 72 0.028 0.025 0.028 0.000 588.20 0.00 
D.000115 40D. 35D. 250. 2 0 D 0.00 526.58 526.58 



?????? ?????? PAGE 30 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICONT CORAR TOPWIO ENDST 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= o.o 375.0 TYPE= 1 TARGET= 374.999 
27150.00 16.46 606.96 0.00 0.00 607.42 0.46 0.09 0.01 604.70 

6510. 42. 6410. 59. 34, 1168. 68, 1460. 174. 604 .60 
1 . 7 1 1.23 5. 49 0.86 0.030 0.025 0.040 0.000 590.50 127. 16 

0.000325 200. 250. 300. 2 0 0 0.00 166.78 341.01 

•SECNO 27900.000 
27900.00 17.36 607.26 0.00 0.00 607.67 0.41 0.25 0.00 605.70 

6510. 45. 6465. o. 42. 1249. 0. 1483. 177. 609. 80 
1. 75 1 .09 5. 18 0.00 0.030 0.025 0 000 0.000 589.90 146.99 

0.000335 800. 750. 100. 2 0 0 0.00 146. 11 293. 10 

CCHV= 0.300 CEHV= 0.500 
•SECNO 28000.000 

3265 DIVIDED FLOW 

28000.00 17. 18 607.28 0.00 0.00 607.73 0.46 0.04 0.02 605.60 
6510. 92, 6418. 0. 57. 1175. 1 . 1485. 177. 606.50 

1.75 1.60 5.46 0.36 0.030 0.025 0.040 0.000 590. 10 135.21 
0.000545 100. 100. 100. 1 0 0 0.00 140.42 278.48 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 55 ELCHU ELCHO 
0.00 1. 54 3.04 0.00 116.00 0.00 1320.00 0.00 590. 10 590. 10 

•secNo 20031 .ooo 

6070,LOW FLOW BV NORMAL BRIDGE 

EGPRS= 0.000 EGLWC= 607. 732 ELLC= 608.700 PCWSE= 607.277 ELTRO: 613.200 

3265 DIVIDED FLOW 

• • • 



7.7 • ?????? 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWIO ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU 
0.00 1. 68 3.04 0.00 104.00 0.00 1220.00 0.00 589.50 

*SECNO 26025.000 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= 0.000 EGLWC= 606.797 ELLC"' 607.900 PCWSE= 606. 208 ELTRO= 610.000 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 14 MIN ELTRD= 610.00 MAX ELLC= 607.90 

3470 ENCROACHMENT STATIONS= 
26025.00 16.82 606.32 

6510. 0. 6510. 
1.65 0.00 6.11 

0.000953 106. 106. 

*SECNO 26125.000 

3470 ENCROACHMENT STATIONS= 
26125.00 16,99 

6510. 0. 
1. 65 0.00 

0.000443 100. 

CCHV= 0.100 CEHV= 
*SECNO 26900.000 
26900.00 17.50 

6510. 0. 
1.69 0.00 

0.000392 800. 

*SECNO 27150.000 

606.48 
6510. 
5. 72 
100. 

o. 300 

606.90 
6510. 

5.21 
775. 

287.0 
0.00 

o. 
0.00 
106. 

260.0 
0.00 

0. 
0.00 
100. 

0.00 
0. 

0.00 
725. 

750.0 
0.00 

o. 
0.000 

2 

750.0 
0.00 

o. 
0.000 

2 

0.00 
0. 

0.000 
2 

TYPE: 
606.90 

1066. 
0.025 

0 

TYPE= 
606.99 

1137. 
0.025 

0 

607.32 
1249. 
0.028 

0 

1 TARGET= 
0.58 o. 10 

0. 1429. 
0.000 0.000 

0 -8. 13 

1 TARGET= 
0.51 

o. 
0.000 

0 

0. 42 
0. 

0.000 
0 

0.06 
1432. 
0.000 
0.00 

0.32 
1453. 
0.000 
o.oo 

463. 000 
0.00 
17 f . 

589. 50 
107. 07 

490.000 
0.02 
172. 

589.49 
108. 30 

0.01 
174. 

589.40 
104.59 

604.90 
604.00 

495.71 
608.38 

609.89 
609.99 

512. 10 
620.40 

610.00 
608.80 

184.34 
288.93 

PAGE 29 

ELCHO 
589.50 



?????? ?????? PAGE 32 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC rCoNT CORAR TOPWID ENDST 

28449.00 15.44 607.54 0.00 0.00 608.08 0.54 0.03 0.00 607.60 
6510. 0. 6510. o. 0. 1100. 1. 1498. 179. 606.80 

1. 77 0.00 5.92 0.58 0.000 0.025 0.040 0.000 592. 10 303.32 
0.001544 18. 18. 18. 2 0 0 0.00 102.73 418.89 

•SECNO 28549.000 
28549.00 15.67 607.71 0.00 0.00 608. 18 0.47 0.07 0.02 611. 44 

6510. 0. 6510. 0. 0. 1187. o. 1501. 179. 612.44 
1.78 0,00 5.49 o.oo 0.000 0.025 0.000 0.000 592.04 275.00 

0.000402 100. 100. 100. 1 0 0 0.00 112 .98 387.98 

CCHV= 0. 100 CEHV= o. 300 
*SECNO 29749.000 

3470 ENCROACHMENT STATIONS= 0.0 750.0 TYPE= 1 TARGET= 749.999 
29749.00 17 .02 608.32 o.oo 0.00 608.56 0.25 0. 37 0.02 612. 40 

6510. o. 6510. 0. 0. 1629. 0. 1540. 183. 609. 70 
1. BG (J. (J(J 4.00 0.00 0.000 0.025 0.000 0.000 591 . 30 520.61 

0.000239 1100. 1200. 1150. 2 0 0 0.00 174 .00 694.61 

*SECNO 30474 .000 
30474.00 16.? 1 608.46 0.00 0.00 608.77 0. 31 o. 18 0.02 613.55 

6510. 0. 6510. 0. o. 1459, 0. 1565. 186. 611.35 
1. 91 0.00 4.46 0.00 0.000 0.025 0.000 0.000 591. 75 415.88 

0.000267 ?00. ?25. 700. 2 0 0 0.00 143.24 559. 12 

*SECNO 31199.000 

3470 ENCROACHMENT STATIONS= 0.0 480.0 TYPE= 1 TARGET= 479.999 
31199.00 16.38 608.58 0.00 0.00 609.04 0.46 o. 23 0.05 615.00 

6510. o. 6510. 0. 0. 1196. o. 1587. 188. 613.30 
1. 95 0.00 5.44 0.00 0.000 0.025 0.000 0.000 592. 20 314.79 

0.000377 700. 725. 700. 2 0 0 0.00 110.19 424.99 

CCHV 0 0.300 CEHV= 0.500 
*SECNO 31299.000 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE• 1 TARGET= 450.000 

• • • 



7.7 ?????? • PAGE 31 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 
Q QLOB QCH OROS ALOB ACH AR06 VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL !DC !CONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD= 613.20 MAX ELLC= 608.70 

28031 .oo 17. 19 607. 29 o.oo 0.00 607.76 0.47 0.02 0.01 605.60 
6510. 0. 6510. 0. 0. 1178. 0. 1486. 178. 606.50 

1. 75 0.00 5.53 0.00 0.000 0.025 0.000 0.000 590. 10 135.25 

I 0.000573 31 . 31. 31. 0 0 0 -57.93 140. 37 278. 46 

*SECNO 28331.000 
28331.00 16.83 607.53 0.00 0.00 607.91 0.38 0. 12 0.03 6 10. 10 

6510. 0. 6510. 0. o. 1323, 0. 1495. 178, 611. 10 
1. 77 0.00 4.92 0.00 0 000 0.025 0.000 0.000 590. 70 272. 17 

0.000299 300. 300. 300. 2 0 0 0.00 118. 78 390.96 

*SECNO 28431.000 

3265 DIVIDED FLOW -
28431 .00 15. 4 1 607.51 0.00 0.00 608.05 0. 55 0.06 0.09 607. 60 I 6510. 0. 6510. o. 0. 1096. 1. 1498. 179. 606.80 

1. 77 0.00 5.94 0.57 0.000 0.025 0.040 0.000 592. 10 303.39 
0.001554 100. 100. 100. 2 0 0 0.00 102.45 418.81 

SPECIAL BRIDGE 

SB XK XKDR CDFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 5-4 3.04 0.00 117 .00 0.00 1440.00 0.00 592. 10 592. 10 

"'SECNO 28449.000 

6070,LOW FLOW BV NORMAL BRIDGE 

EGPRS= 0.000 EGLWC= 608.054 ELLC= 610.800 PCWSE= 607.506 ELTRD= 613.100 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE.NRO= 8 MIN ELTRD= 613. 10 MAX ELLC= 610.80 

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 417.00 428.00 I 



777777 7???7? PAGE 32 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

28449.00 15.44 607.54 0.00 0.00 GOB.OB 0.54 0.03 0.00 607 .60 
6510. 0. 6510. 0. 0. 1100. 1. 1498. 179. 606.80 

1.77 0.00 5.92 o. 58 0.000 0.025 0.040 0.000 592. 10 303.32 
0.001544 18. 18. 18. 2 0 0 0.00 102.73 418.89 

*SECNO 28549.000 
28549.00 15.67 607.71 0.00 0.00 608. 18 0.47 0.07 0.02 611. 44 

6510. o. 6510. 0. 0. 1187. o. 1501. 179. 612.44 
1. 78 0.00 5.49 0.00 o.oqo 0.025 0.000 0.000 592 .04 275.00 

0.000402 100. 100. 100. 1 0 0 0.00 112.98 387.98 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 29749.000 

3470 ENCROACHMENT STATIONS= 0.0 750.0 TYPE= 1 TARGET= 749.999 
29749.00 17.02 '608.32 0.00 0.00 608.56 0.25 o. 37 0.02 612.40 

6510. o. 6510. 0. 0. 1629. o. 1540. 183. 609. 70 
1.86 0.00 4.00 0.00 0.000 0.025 0.000 0.000 591 . 30 520.61 

0.000239 1100. 1200. 1150. 2 0 0 0.00 174 .00 694.61 

*SECNO 30474.000 
30474.00 16. 71 608. 46 0.00 0.00 608. 77 0.31 o. 18 0.02 613.55 

6510. 0. 6510. o. o. 1459. 0. 1565. 186. 611. 35 
1 . 91 0.00 4.46 0.00 0.000 0.025 0.000 0.000 591. 75 415.88 

0.000267 700. 725. 700. 2 0 0 0.00 143.24 559. 12 

*SECNO 31199.000 

3470 ENCROAC~MENT STATIONS= 0.0 480.0 TYPE= 1 TARGET= 479.999 
31199.00 16.38 608.58 0.00 0.00 609.04 0.46 0.23 0.05 615.00 

6510. 0. 6510. o. o. 1196. o. 1587. 188. 613.30 
1 .95 0.00 5.44 0.00 0.000 0.025 0.000 0.000 592. 20 314.79 

0.000377 700. 725. 700. 2 0 0 0.00 110. 19 424.99 

CCHV= 0.300 CEHV= 0.500 
*SECNO 31299.000 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 

• • • 



?.? ?????? 

SECNO DEPTH CWSEL CRIWS 
Q QLOB QCH QROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD= 

28031.00 17. 19 
6510. o. 

1. 75 0.00 
0.000573 31. 

*SECNO 28331.000 
28331.00 16.83 

6510. o. 
1. 77 0.00 

0.000299 300. 

*SECNO 28431.000 

3265 DIVIDED FLOW 

28431.00 15.41 
6510. 

1. 77 
0.001554 

SPECIAL BRIDGE 

SB XK 
0.00 

0. 
0.00 
100. 

XKOR 
1. 54 

*SECNO 28449.000 

607. 29 
6510. 

5.53 
31. 

607. 53 
6510. 

4.92 
300. 

607.51 
6510. 

5.94 
100. 

COFQ 
3.04 

6070,LDW FLOW BY NORMAL BRIDGE 

0.00 
0. 

0.00 
31 . 

0.00 
o. 

0.00 
300. 

0.00 
o. 

0.57 
100. 

ROLEN 
0.00 

• 
WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
ITRI AL IOC !CONT CORAR 

613.20 MAX ELLC= 608.70 

0.00 607.76 0.47 0.02 
o. 1178. 0. 1486. 

0.000 0.025 0.000 0.000 
0 0 0 - 57. 93 

0.00 607.91 
0. 1323. 

0.000 0.025 
2 0 

0.00 608.05 
o. 1096. 

0.000 0.025 
2 0 

BWC 
117 .00 

0.38 o. 12 
0. 1495. 

0.000 0.000 
0 0.00 

0.55 0.06 
1. 1498. 

0.040 0.000 
0 0.00 

BWP 
0.00 

BAREA 
1440.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.01 
178. 

590. 10 
140. 37 

0.03 
178. 

590. 70 
118.78 

0.09 
179. 

592. 10 
102.45 

ss 
0 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

605 .60 
606.50 

1'35.25 
278.46 

610. 10 
611. 10 

272. 17 
390.96 

607.60 
606.80 

303.39 
418.81 

ELCHU 
592. 10 

EGPRS= 0.000 EGLWC= 608.054 ELLC= 610. 800 PCWSE = 607.506 ELTRD= 613.100 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 613. 10 MAX ELLC= 610.80 

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 417.00 428.00 

ELCHO 
592. 10 

PAGE • 31 



?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

OEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

6070,LOW FLOW BY NORMAL BRIOGE 

CRIWS 
QROB 
VROB 
XLDBR 

WSELK 
ALDB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IOC 

HV 
ARDS 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

EGPRS= 0.000 EGLWC= 609.472 ELLC= 610.900 PCWSE= 608.879 ELTRD= 614.900 

3370 NORMAL BRIOGE,NRD= 11 MIN ELTRD= 614.90 MAX ELLC= 610.90 

3470 ENCROACHMENT STATIONS= 
31483.00 16.27 608.77 

6510. o. 6510. 
1.96 0.00 7.62 

0.001181 53. 53. 

*SECNO 31583.000 

3470 ENCROACHMENT STATIONS= 
31583.00 16.91 609.46 

6510. 0. 6510. 
1.96 0.00 5.18 

0.000330 100. 100. 

CCHV= 0.100 CEHV= 
*SECNO 33333.000 

33333.00 16.67 
6510. 0. 

2 .07 0.00 
0.000277 1700. 

CCHV= 0.300 CEHV= 
*SECNO 33433.000 

3265 DIVIDED FLOW 

33433.00 
6510. 

2.07 
0.000350 

• 

16.47 
18. 

1.22 
100. 

0.300 

610.07 
6510. 

4.73 
1750. 

0.500 

610.07 
6445. 

5. 16 
100. 

so.a 
0.00 

0. 
0.00 

53. 

50.0 
0.00 

o. 
0.00 
100. 

0.00 
o. 

0.00 
1800. 

0.00 
48. 

1. 21 
100. 

500.0 
0.00 

0. 
0.000 

2 

500.0 
0.00 

o. 
0.000 

2 

0.00 
0. 

0.000 
2 

0.00 
14. 

0.025 
2 

TYPE= 
609.68 

854. 
0.025 

0 

TYPE= 
609.88 

1256. 
0.025 

0 

6 10. 4 1 
1376. 
0.025 

0 

610.48 
1248. 
0.025 

0 

1 TARGET= 
0.90 0 05 

o. 1594. 
0.000 0.000 

0 -295.92 

1 TARGET= 
0.42 0.06 

o. 1597. 
0,000 0.000 

0 o.oo 

0.35 
0. 

0.000 
0 

0. 41 
39. 

0.035 
0 

0.53 
1650. 
0.000 
0.00 

0.03 
1653. 
0.000 
0.00 

• 

450.000 
o. 15 
188. 

592.50 
111. 11 

450.000 
o. 15 
189. 

592.55 
112.55 

0.01 
193. 

593.40 
125.50 

0.03 
194. 

593.60 
124.93 

598.90 
595.60 

277.31 
388.41 

615.35 
613.65 

313.56 
426. 12 

613.50 
610. 80 

363.58 
489.08 

606. 70 
604.60 

363.45 
489.07 

PAGE 34 
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7.7 ?????? 

SECNO DEPTH 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

31299.00 16. 16 
6510. 326. 

1. 95 3 .04 
o.000705 100. 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1.55 

*SECNO 31350.000 

CWSEL 
QCH 
VCH 
XLCH 

608.56 
5759. 

6 . .49 
100. 

COFQ 
3.04 

6070,LOW FLOW BY NORMAL BRIOGE 

CRIWS 
QROB 
VROB 
XLOBR 

0.00 
425. 
2.49 
100. 

ROLEN 
o.oo 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL IOC 

0.00 609. 15 
107. 888. 

0.028 0.025 
2 0 

BWC 
61 .00 

HV 
AROB 
XNR 
!CONT 

0.59 
171. 

0.040 

BWP 
0.00 

0 

• 
HL 
VOL 
WTN 
CORAR 

0.05 
1590. 
0.000 
0.00 

BAREA 
954.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.07 
188. 

592.40 
110. 13 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

598.90 
595.90 

277.80 
387.93 

ELCHU 
592.40 

EGPRS= 0.000 EGLWC= 609. 155 ELLC= 609.600 PCWSE= 608.563 ELTRD= 613.700 

3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 613.70 MAX ELLC= 609.60 

3.470 ENCROACHMENT STATIONS= 
31350.00 16.08 608. 48 

6510. 0. 6510. 
1. 95 0.00 7.37 

0.001049 51. 51. 

*SECNO 31430.000 

3470 ENCROACHMENT STATIONS= 
31430.00 16.38 608.8B 

6510. 374. 5631. 
1.96 3.26 6.54 

Q.000779 BO. 80. 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1. 55 

*SECNO 31483.000 

COFQ 
3.04 

50.0 
0.00 

o. 
0.00 

51. 

50.0 
0.00 
505. 
2.70 
80. 

ROLEN 
0.00 

500.0 
0.00 

0. 
0.000 

2 

500.0 
0.00 
114 . 

0.028 
2 

TYPE"' 
609.32 

883. 
0.025 

0 

TYPE= 
609.47 

861. 
0.025 

0 

BWC 
61.00 

1 TARGET= 
0.84 0.04 

o. 1591. 
0.000 0.000 

0 -273.70 

TARGET= 
0.59 0.07 
187. 1593. 

0.040 0.000 

BWP 
0.00 

0 0.00 

BAREA 
977.00 

.450.000 
o. 13 
188. 

592.40 
109.76 

450.000 
0.08 
188. 

592.50 
111 .57 

ss 
0.00 

598.90 
595.90 

277.99 
387.75 

598.90 
595.60 

277.07 
388.63 

ELCHU 
592.50 

ELCHO 
592 .40 

ELCHO 
592.50 

PAGE 33. 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENDST 

CCHV= 0.300 CEHV= 0.500 
*SECNO 37088.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= so.a 450.0 TYPE= 1 TARGET= 400.000 
37088.00 16.04 611. 1.11 0.00 0.00 611 . 80 0.66 0.03 0. 14 608.80 

6510. 11 . 6490. 9. 7. 992. 7. 1763. 204. 608. 70 
2.27 1. 67 6.54 1. 23 0.025 0.025 0.035 0.000 595. 10 19.11.35 

0.001101 50. 50. 50. 2 0 0 0.00 107.67 312.97 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1.66 2.80 0.00 107.00 0.00 1410.00 0 00 595. 10 595. 10 

*SECNO 37121.000 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= 0.000 EGLWC= 611 . 803 ELLC= 615.300 PCWSE= 611.140 ELTRD= 617.900 

3265 DIVIDED FLOW 

337D NORMAL BRIDGE,NRD= 1D MIN ELTRO= 617.9D MAX ELLC= 615.30 

3470 ENCROACHMENT STATIONS= 50.0 450.0 TYPE= 1 TARGET= 400.000 
37121.00 16.08 611 . 18 0.00 0.00 611. 84 0.66 0.04 0.00 608 .BO 

6510. 0. 6510. o. o. 996. 0. 1764. 204. 608.70 
2.28 0.00 6.54 0.00 0.000 0.025 0.000 0.000 595. 10 194.27 

0.001080 33. 33. 33. 2 0 0 -14. 18 108.27 313.06 

•SECNO 37221.000 

3470 ENCROACHMENT STATIONS= 50.0 450.0 TYPE"' 1 TARGET= 400.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617.50 ELREA= 617.80 

37221.00 16.50 611 .60 0.00 0.00 611 . 98 0.38 0.05 0.09 617.50 
6510. o. 6510. o. 0. 1324. 0. 1766. 204. 617 .80 

2.28 0.00 4.92 0.00 0.000 0.025 0.000 0.000 595. 10 149.48 
0.000300 100. 100. 100. 2 0 0 0.00 120.55 270.03 

• • • 



... • 
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., 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLDB QCH QROB ALDB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLDBL XLCH XLDBR !TRIAL JDC !CONT CDRAR TOPWJD ENDST 

SPECIAL BRIDGE 

SB XK XK0R COFQ ROLEN BWC BWP BAREA ss ELCHU 
0.00 1. 50 3.09 0.00 103.00 0.00 1520.00 0 DD 593.60 

*SECNO 3343B.OOO 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS-= 0.000 EGL WC= 610.476 ELLC= 612.900 PCWSE= 610.066 ELTRO= 613.000 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NR0= 11 MIN ELTRO: 613.00 MAX ELLC= 612.90 

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 474.70 491.00 
33438.00 16.47 610.07 0.00 0.00 610.48 o. 41 0.00 0.00 606. 70 

6510. 18. 6445. 48. 14. 124B. 39. 1653. 194. 604.60 
2.07 1. 22 5. 16 1. 21 0 025 0 025 0.035 0.000 593.60 363. 4 5 

0.000350 5. 5. 5. 0 0 0 0.00 124 . 93 489.07 

*SECNO 33538.000 
33538.00 16.58 610. 17 0.00 0.00 610.53 0.35 0.03 0.02 613.69 

6510. 0. 6510. 0. o. 1365. o. 1656. 194. 610.99 
2.08 0.00 4. ;7 0.00 0.000 0.025 0.000 0.000 593.59 363.79 

0.000283 100. 100. 100. 2 0 0 0.00 125.07 488.86 

CCHV= 0.100 CEHV= 0.300 
*SECNO 34888.000 
34888.00 17.06 610. 56 0.00 0.00 610.95 0.39 0. 41 0.01 614.00 

6510. o. 6510. o. 0. 1294. 0. 1697. 198. 616.00 
2. 15 0.00 5.03 0.00 0.000 0.025 0.000 0.000 593.50 120.64 

0.000335 1400. 1350. 1300. 2 0 0 0.00 123. 12 243.76 

•SECNO 37038.000 
37038.00 17.0G fi 11 . 26 0.00 0.00 611 .63 o. 38 0.68 0.00 617.50 

6510. o. 6510. o. o. 1320. •. 1762. 204. 617.80 
2.27 0.00 4.93 0.00 0.000 0.025 0.000 0.000 594.20 150.0G 

0.000299 2100. 2150. 2200. 2 D 0 o.oo 119.13 269. 19 

ELCHO 
593.60 

PAGE • 35., 
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************************************************** 
HEC2 RELEASE 
ERROR CORR -
MODIFICATION -

DATED NOV 76 UPDATED MAY 
01,02,03,04,05,06 

50,51,52,53,54,55,56 

1984 

************************************************** 

T1 
T2 
T3 

J1 !CHECK !NO NINV IDIR STRT 

o. 3. 0. 0. Q.000000 

J2 NPROF !PLOT PRFVS XSECV XSECH 

2.000 0.000 -1.000 0.000 0.000 

• 

PAGE 38 

METRIC HVINS 0 WSEL FQ 

0.00 o.o o. 599.300 0.000 

FN ALLOC !BW CHNIM !TRACE 

0.000 0.000 0.000 0.000 0.000 

• • 
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PAGE 37 • 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 39121.000 
39121.00 17 .00 612.20 0.00 o.oo 612.64 o. 45 0.65 0.02 620.40 

6510. o. 6510. o. 0. 1215. 0. 1822. 210. 616. 10 
2.38 0.00 5.36 0.00 0.000 0.025 0.000 0.000 595.20 171. 91 

0.000388 1900. 1900. 1900. 2 0 0 0.00 117. 36 289.28 

*SECNO 41121.000 
41121.00 17.35 612.95 0.00 0.00 613.56 0.61 0.86 0.05 638.00 

6510. o. 6510. o. o. 1036. o. 1873. 214. 636. 20 
2.47 0.00 6.28 0.00 0.000 0.025 0.000 0.000 595.60 251. 17 

0.000486 2000. 2000. 2000. 2 0 o 0.00 89.55 340. 72 

•SECNO 42521 .000 
42521.00 18. 34 613.74 0.00 0.00 614.03 0.29 0.44 0.03 625.90 

6510. 0. 6510. o. o. 151 1 . 0. 1914. 218. 622.30 
2. 56 0.00 4.31 0.00 0.000 0.025 0.000 0.000 595. 40 318.39 

0.000219 1300. 1400. 1550. 2 0 o 0.00 132. 61 tJS 1. 00 



?????? ?????? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

*SECNO 1039. 000 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
1039.00 18.38 601.48 

14650. 65. 14479. 
0.05 0.23 6.80 

0.000337 465. 445. 

•SECNO 1100.000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
QROB 
VROB 
XLOBR 

706.8 
0.00 
106. 
0.25 
430. 

418.5 

WSELK 
ALOB 
XNL 
!TRIAL 

930.0 
599.08 

277. 
0.400 

2 

EG 
ACH 
XNCH 
IOC 

TYPE= 
602. 19 

2130. 
0:025 

0 

1023.0 TYPE= 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0.71 0.12 
421. 

0.400 
0 

113. 
0.000 
0.00 

TARGET= 

3495 OVERBANK AREA ASSUMEO NON-EFFECTIVE,ELLEA= 602.40 ELREA= 

1100.00 
14650. 

0.05 
0.000637 

16 MILE 
19.96 

a. 
0.00 

61. 

SPECIAL BRIDGE 

SB XK XKDR 
0.00 1. 56 

*SECNO 1143.000 
PRESSURE FLOW 

EGPRS EGLWC 

RD OS 
601 .66 
14650. 

6. 18 
61. 

COFQ 
3.02 

H3 

0.00 
0. 

0.00 
61. 

ROLEN 
0.00 

QWEIR 

599. 17 
o. 

0.000 
2 

BWC 

602.25 
2370. 
0.025 

0 

174. 40 

QPR 

BWP 

0.59 
0. 

0 000 
0 

0.03 
116. 

0.000 
0.00 

BAREA 
0.00 2318.40 

BAREA TRAPEZOIO 
AREA 

• LOSS 
TWA 
ELMIN 
TOPWID 

240.000 
0.20 

1 1 . 
583. 10 
223.20 

650.000 

602.40 

0.03 
12. 

581. 70 
174.36 

ss 
0.00 

ELLC 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

593.00 
592.50 

706.80 
930.00 

601. 70 
601 .00 

726.81 
901. 17 

ELCHU 
581. 70 

ELTRD 

602.62 602.25 0.00 o. 14650. 2318. 3488. 601. 70 603. 10 

3470 ENCROACHMENT STATIONS~ 418.5 902.1 TYPE= TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603. 10 ELREA= 

1143.00 20.36 602.06 0.00 599. 17 602.62 0.56 0. 37 
14650. 0. 14650. o. o. 2440. 5. 119. 

0.05 0.00 6.00 0.04 0.000 0.025 0.400 0.000 
0.000578 43. 43. 43. 2 0 0 0.00 

• • 

520.000 

601 .00 

0.00 
12. 

58 1. 70 
175. 30 

601. 70 
601 .oo 

726.80 
902. 10 

PAGE 40 

ELCHO 
581 . 70 

• 



,a, ?????? • PAGE ,n • ..... - 0~ --

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

*PROF 2 

CCHV= 0.300 CEHV= 0.500 
*SECNO 165.000 

3470 ENCROACHMENT STATIONS= 276.0 1012 .o TYPE= 1 TARGET= 800.000 
165 .oo 22.40 599.30 0.00 599.30 599. 76 0.46 0.00 0.00 593.00 
15910. 1390. 13744. 776. 782. 2363. 327. o. 0. 591. 70 

0.00 1 . 78 5.82 2.37 0.040 0.030 0.040 0.000 576. 90 408.00 
0 000537 o. 0. o. 0 0 0 0.00 577.69 985.69 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 54 2.80 0.00 170.00 0.00 1389.00 0.00 576.90 576.90 

*SECNO 194. 000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR 8AREA TRAPEZOJO ELLC ELTRD 
AREA 

,..,..,.... A A JSS.77 v.vv 179 l. 14054. 1389. 3298. 596.30 599.60 ov..:: . ... '+ 

3470 ENCROACHMENT STATIONS= 276.0 1012 .o TYPE= 1 TARGET= 800.000 
UTICA ROAD US FACE USGS STAGE GAGE 1981 HWM IS 601.7 

194 .00 24.60 601 .50 0.00 0.00 601. 75 0.25 1.99 0.00 593 .00 
15910. 2662. 12188. 1060. 1581. 2724. 513. 3. 0. 591. 70 

o.oo 1. 68 4.47 2.07 0.040 0.030 0.040 0.000 576.90 351. 04 
0.000264 29. 29. 29. 2 0 2 0.00 644.29 995.33 

*SECNO 594.000 
3280 CROSS SECTION 594.00 EXTENDED 0. 79 FEET 

3470 ENCROACHMENT STATIONS= 325.5 1023 .0 TYPE= 1 TARGET= 750.000 
594.00 21. 39 601. 56 0.00 599.09 601 . 87 0.31 0.09 0.03 590.07 
15910. 2453. 12693. 763. 3671. 2534. 1188. 60. 7. 589.57 

0.03 0.67 5.01 0.64 0. 150 0.030 o. 150 0.000 580. 17 325.50 
0.000209 420. 400. 385. 2 0 0 0.00 689.98 1015.48 

I 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL !DC !CONT CDRAR TOPW!D ENDST 

CCHV= n. '.100 r.l='I-IV:::: 0.500 
*SECNO 1323.000 
3280 CROSS SECTION 1323.00 EXTENDED 0.40 FEET 

3470 ENCROACHMENT STATIONS= 329.0 940.0 TYPE= 1 TARGET= 650.000 
1323.00 21.00 603. 15 0.00 599.62 603.33 0. 18 0.02 o. 12 592.05 

14650. 3612. 10144. 894. 2727. 2508. 563. 133. 13. 591 . 55 
0.06 1.32 4 .04 1. 59 0.040 0.025 0.040 0.000 582. 15 329.00 

0.000097 100. 100. 100. 2 0 0 0.00 611 .00 940.00 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 2223.000 

3470 ENCROACHMENT STATIONS= 0.0 600.0 TYPE= 1 TARGET= 599.999 
2223.00 20.52 603.08 0.00 599.67 603.54 0.46 o. 12 0.08 598.46 

14650. 74. 14210. 366. 174. 2571. 288. 223. 22. 593.26 
o. 11 0.43 5.53 1. 27 0. 110 0.025 0.060 0.000 582.56 245. 25 

0.000200 870. 900. 940. 2 0 0 0.00 246.52 491 . 77 

CCHV= O. 100 CEHV= 0.300 
*SECNO 3180.000 

3470 ENCROACHMENT STATIONS= o.o 600.0 TYPE= 1 TARGET= 599.999 
3180.00 20.28 603.28 0.00 599.86 603.73 o. 45 o. 19 0.00 598.90 

14650. 182. 13945. 523. 161 . 2537. 277. 289. 27. 593.70 
0. 16 1 . 13 5.50 1. 89 0.040 0.025 0.040 0.000 583 .00 245. 93 

0.000201 925. 957. 995. 2 0 0 0.00 245.08 491.01 

•SECNO 5720.000 

3470 ENCROACHMENT STATIONS= 0.0 800.0 TYPE= 1 TARGET= 799.999 
5720.00 19.63 603.83 0.00 600. 42 604.24 0.41 0.51 0.00 599. 30 

13680. 394. 13249. 37. 386. 2538. 40. 463, 45. 600. 90 
0.30 1 .02 5.22 0.92 0.040 0.025 0.040 0.000 584.20 226.65 

0.000199 2600. 2540. 2500. 2 0 0 0.00 347.45 574. 10 

•SECNO 7470.000 

• • • 



?. ?????? • 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR lTRlAL roe ICONT CORAR TOPWID ENOST 

*SECNO 1150.000 

3470 ENCROACHMENT STATIONS= 725.4 911. 4 TYPE= 1 TARGET= 200.000 
1150.00 20.28 602.06 0.00 599. 28 602.63 0.57 0.00 0.01 591 . 68 

14650. 36. 14535. 78. 184. 2386. 345. 119. 12. 591. 18 
0.05 o. 20 6.09 0.23 0.400 0.025 0.400 0.000 581. 78 725.40 

0.000233 7. 7. 7. 0 0 0 0.00 186 .00 911. 40 

*SECNO 1180.000 

3470 ENCROACHMENT STATIONS= 423.0 1034 .o TYPE= 1 TARGET= 650.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE.ELLEA= 603.40 ELREA= 603. 40 

1180.00 19.94 602.04 0.00 599.24 602.66 0.62 0.01 0.02 601.00 
14650. o. 14650. o. o. 2316. 0. 121. 12. 600.90 

0.05 0.00 6.32 0.00 0.000 0.025 0.000 0.000 582. 10 735.08 
0.000657 30. 30. 30. 2 0 0 0.00 173. 90 908.98 

SPECIAL BRIOGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU 
0.00 1. 56 3.04 0.00 173.90 0.00 2121.10 0 00 582. 10 

*SECNO 1223.000 
PRESSURE FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

603. 20 602.66 0.00 0. 14650. 2121. 3287, 601 .00 603. 40 

3470 ENCROACHMENT STATIONS= 423.0 1034 .O TYPE= TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603.40 ELREA= 

16 MILE RD us 
1223.00 20. 53 602.63 0.00 599.27 603. 20 0.57 0.54 

14650. o. 14650. o. o. 2421. o. 123. 
0.06 0.00 6.05 0.00 0.000 0.025 0.000 0.000 

0.000567 43. 43. 43. 2 0 0 0.00 

650.000 

603 .40 

0.00 
12. 

582. 10 
173. 90 

601.00 
600.90 

735.08 
908.98 

PAGE 41 • 

ELCHO 
582. 10 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QRDB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICONT CORAR TOPWIO ENDST 

8394.00 20.52 604.92 0.00 601 . 64 605.04 o. 13 0.45 0.00 595.80 
13680. 5601. 8040. 39. 2861. 2419. 47. 752. 82. 602.50 

0.55 1 .96 3.32 0. 83 0.035 0.025 0.030 0.000 584.40 104.40 
0.000164 54. 54. 54. 2 0 4 0.00 820. 72 925. 12 

•SECNO 8494.000 

3470 ENCROACHMENT STATIONS= 139.2 1305.0 TYPE= 1 TARGET= -160.000 
8494.00 20.39 604.89 0.00 601. 62 605. 10 0. 21 0.01 0.04 596. 10 

15320. 5124. 10164. 33. 2940. 2363. 49. 764. 84. 602. 40 
0.56 1. 74 4.30 0.67 0.035 0.025 0.030 0.000 584.50 139.20 

0.000127 100. 100. 100. 2 0 0 0.00 825.78 964.98 

*SECNO 9594.000 

3470 ENCROACHMENT STATIONS= 260.0 1260 0 TYPE= 1 TARGET= -260.000 
9594.00 19.34 605.04 0.00 60 1. 79 605.22 0. 18 0. 12 0.01 598. 10 

15320. 4679. 10580. 62. 3175. 2650. 87. 874. 99. 602.50 
0.64 1.47 3.99 0.71 0.035 0.025 0.030 0.000 585.70 260.00 

0,000120 630. 1100. 1520. 0 0 0 0.00 842. 19 1102. 19 

•SECNO 9653.000 

3470 ENCROACHMENT STATIONS= 260.0 1210.0 TYPE= 1 TARGET= 950.000 
9653.00 19.67 605.07 0.00 601. 83 605.24 o. 16 0.01 0.00 597.80 

15320. 4867. 10372. 81. 3367. 2704. 112. 882. 100. 602.20 
0.65 1.45 3.84 o. 72 .... r,,~i:; r,, rv,i:; ,... ,...~,.._ 0.000 "''"'"' ...... 260.00 v.v ... .., v.v.c..;.., V,VJV .:10.:J."tV 

0.000108 59. 59. 59. 2 0 0 0.00 852.21 1112.21 

•sECNO 9654.000 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 601. 40 MAX ELLC= 603.40 

3470 ENCROACHMENT STATIONS= 200.0 1150.0 TYPE= 1 TARGET= -200.000 
9654 .00 19.57 604.97 0.00 601. 71 605.33 0. 36 0.00 0. 10 603.30 

15320. 3871. 11448. 1. 1513. 2142. 3, 882. 100. 603 .40 
0.65 2.56 5.34 0. 21 0,025 0.020 0.025 0.000 585.40 200.00 

0.000474 1 ' 1 . 1. 2 0 0 -1997, 18 840.32 1040.32 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL GLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWIO ENDST 

3470 ENCROACHMENT STATIONS= 420.0 1500.0 TYPE= 1 TARGET= -420.000 
7470.00 20.25 604.35 0.00 600. 88 604.48 0. 13 0.21 0.03 595.70 

13680. 4446. 9210. 24. 3079. 2693. 49. 640. 66. 602.00 
~ .. . AA " ., o. 50 0.035 0.025 0.030 o.oov 584 .10 4:20.00 V,"fl ' ..... .;, ."t£ 

0.000080 1830. 1710. 1750. 2 0 0 0.00 682.20 1102. 20 

*SECNO 8270.000 

3470 ENCROACHMENT STATIONS= 130. S 1305.0 TYPE= 1 TARGET"' -150.000 
8270.00 19.98 604.38 0.00 600.93 604.57 0. 18 0.07 0.02 596.00 

13680. 4383. 9278. 18. 2678. 2306. 34. 737. 79. 602.30 
0.54 1. 64 4.02 0.54 0.035 0.025 0.030 0.000 584.40 130.50 

0.000115 800. 760. 840. 2 0 0 0.00 823. 15 953.65 

CCHV= 0.300 CEHV= 0.500 
•SECNO 8340.000 

3470 ENCROACHMENT STATIONS= 95.7 1252.B TYPE= 1 TARGET= -110.000 
8340.00 20.05 604.45 0.00 600.99 604.59 0. 14 0.01 0.01 595.BO 

13680. 5413. 8243. 24. 2574. 2343. 30. 745. 81. 602. 50 
0.55 2. 10 3.52 0.81 0.035 0.025 0.030 0.000 584.40 95.70 

0.000199 70. 70. 70. 2 0 0 0.00 813.41 909.11 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 79 2.80 0.00 161.00 0.00 1680.00 0 00 584.40 584. <'10 

*SECNO 8394.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

606.29 604.59 0.00 5898. 7784. 1680. 2576. 600. 40 600.90 

3470 ENCROACHMENT STATIONS= 104.4 1252. B TYPE= 1 TARGET= -120.000 
15 MILE RD us 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
0 OLOB OCH OROB ALOB ACH ARDS VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLDBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

"':::,tLNU 1q1::,o.uvu 

14796.00 18.90 606. 20 0.00 603. 18 606.81 0.61 0.50 0.06 621. 70 
15320. o. 15320. 0. 0. 2444. 0. 1347. 168. 613. 10 

0.92 0.00 6.27 0.00 0 000 0.025 0.000 0.000 587.30 103.56 
0.000352 1600. 1600. 1600. 2 0 0 0.00 174. 73 278.29 

•SECNO 16096.000 

3265 DIVIDED FLOW 

16096.00 20.02 606.82 0.00 603. 70 607.22 0.40 0.39 0.02 613.40 
13320. o. 13215. 105. o. 2580. 195. 1426. 179. 604.60 

0.99 0.00 5. 12 0.54 0.000 0.025 0.040 0.000 586.80 115.74 
0.000254 1200. 1300. 1600. 2 0 0 0.00 486.30 660.00 

CCHV• 0.300 CEHV• 0.500 
•SECNO 16396.000 

16396.00 19.35 606.85 0.00 603.76 607.37 0.52 0.09 0.06 606. 70 
13320. o. 13207. 113 . 1. 2278. 17 1 . 1444. 182. 605. 10 

1.00 o. 15 5.80 0.66 0.035 0.025 0.040 0.000 587.50 170.33 
0.000375 300. 300. 300. 2 0 0 0.00 397.96 568.28 

SPECIAL BRIDGE 

SB XK XKOR COFO ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1 .62 3 .07 0.00 290.00 0.00 2030.00 0.00 587.50 587.50 

*SECNO 16418.000 
3280 CROSS SECTION 16418.00 EXTENDED 0.04 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 OWEIR OPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

607.93 G07.37 0.00 1397. 11915. 2030. 5162. 605.30 606. 10 

16418.00 19.74 607.24 0.00 603. 77 607.72 0.48 0.35 0.00 606.70 
13320. 2. 13114. 204. 6. 2335. 272. 1445. 182. 605. 10 

1.00 o. 33 5.62 o. 75 0.035 0.025 0.040 0.000 587.50 153.34 
0.000341 22 . 22. 22. 2 0 3 0.00 446.66 600.00 

• • • 



??.? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

•SECNO 9676.000 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 601.40 MAX ELLC= 603.40 

3470 ENCROACHMENT STATIONS= 
9676.00 19.59 604.99 

15320. 3882. 11437. 
0.65 2.56 5.34 

0.000473 22. 22. 

*SECNO 9677.000 

3470 ENCROACHMENT STATIONS= 
9677.00 19.84 605.24 

15320. 4958. 10293. 
0.65 1.45 3.77 

0.000103 1. 1. 

*SECNO 9777.000 

3470 ENCROACHMENT STATIONS= 
9777.00 19.80 605.25 

15320. 4970. 10283. 
0.66 1.43 3.77 

0.000103 100. 100. 

CCHV= 0. 100 CEHV= 
*SECNO 11596.000 

11596.00 18.94 
15320. 0. 

o. 75 0.00 
0.000271 1975. 

*SECNO 13196.000 

0.300 

605. 34 
14308. 

5.56 
1819. 

3470 ENCROACHMENT STATIONS= 
13196.00 20.34 605.84 

15320. o. 14251. 
0.84 0.00 5.26 

0.000284 1320. 1600. 

200.0 
0.00 

1. 
0. 23 

22. 

280.0 
0.00 

69. 
0.55 

1. 

250.0 
0.00 

67. 
0.54 
100. 

0.00 
1012. 

1. 07 
1660. 

0.0 
0.00 

1069. 
1. 47 

1760. 

1150.0 
601. 71 

1517. 
0.025 

0 

1210. 0 
602.07 

3428. 
0.035 

2 

1260.0 
602.08 

3472. 
0.035 

1 

602.32 
o. 

0.000 
2 

538.0 
602.81 

0. 
0 000 

2 

TYPE= 
605.34 

2142. 
0.020 

0 

TYPE= 
605. 40 

2731. 
0.025 

0 

TYPE= 
605.41 

2726. 
0.025 

0 

605.79 
2576. 
0.025 

0 

TYPE= 
606.24 

2712. 
0.025 

0 

1 TARGET= 
0.36 0.01 

4. 884. 
0.025 0.000 

0 -1998.39 

1 TARGET= 
0.16 0.00 
126. 884. 

0.040 0.000 
0 0.00 

TARGET= 
0. 16 0.01 
124. 898. 

0.040 0.000 
0 0.00 

0.45 
947. 

0.040 
0 

0.29 
1108. 
0.000 
0.00 

1 TARGET= 
0.40 0.45 
728. 1239. 

0.045 0.000 
0 0.00 

• LOSS 
TWA 
ELMIN 
TOPWID 

-200.000 
0.00 
100. 

585. 40 
840.52 

930.000 
0.06 
100. 

585.40 
B37.61 

-250.000 
0.00 
102. 

585.45 
866. 66 

0.09 
133. 

586. 40 
613.77 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

603.30 
603 .40 

200.00 
1040. 52 

597.80 
602.20 

280.00 
1117.61 

597.B5 
602. 25 

250.00 
1116 .66 

607.60 
600. 70 

817. 16 
1430.93 

537.999 
0.00100000.30 
155. 

585.50 
520.33 

595.90 
17 .67 

538.00 

PAGE 45. 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
0 OLDS OCH OROS ALOS ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOS VCH VROS XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CDRAR TOPWIO ENOST 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

608. 19 607.99 0.00 858. 12473. 3230. 3932. 607 .oo 607. 10 

17368 .00 21 . 41 607.91 o.oo 604.25 608. 13 0.22 0. 14 0.00 608.80 
13320. 138. 13153. 29. 187. 3472. 43. 1537. 193. 609. 20 

1.09 o. 14 3.79 0.67 0.025 0.025 0.028 0.000 586.50 89.76 
0.000208 100. 100. 100. 2 0 4 0.00 503.38 723.30 

*SECNO 18244.000 
18244.00 20. 75 608.05 0.00 604.35 608.28 0.23 o. 14 0.00 602 .80 

13320. 1418. 10071 . 1831. 831. 2352. 999. 1614. 203. 598.40 
1.15 1. 7 1 4.28 1 .83 0.025 0.025 0.028 0.000 587.30 37.71 

0.000124 150. 876. 1400. 2 0 0 0.00 629.08 666.79 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 19119.000 

19119.00 20.00 608. 10 0.00 604.53 608. 44 0.34 o. 13 0.04 609.20 
13320. 0. 12415. 905. o. 2552. 745. 1687. 212. 599.60 

1 . 2 1 0.00 4.86 1 . 2 1 0.000 0.025 0.045 0.000 588. 10 126.81 
0.000195 850. 875. 800. 2 0 0 0.00 404.44 531 .25 

*SECNO 20219.000 

3265 DIVIDED FLOW 

20219.00 20. 76 608.46 0.00 604.90 608.63 0. 17 o. 17 0.02 620. 70 
13320. o. 12394. 926. o. 3616. 970. 1785. 226. 606.90 

1.30 0.00 3.43 0.96 0.000 0.025 0.040 0.000 587.70 33. 25 
0.000120 1100. 1100. 1000. 2 0 0 0.00 718. 17 885.08 

*SECNO 21119.000 

3265 DIVIDED FLOW 

21119.00 19.81 608.51 0.00 604,98 608.79 0.29 0. 13 0.04 607 .30 
13320. 2026. 11294, o. 1029. 2456. o. 1867. 238. 609.30 

1. 36 1. 97 4.60 0.00 0.028 0.025 0.000 0.000 588.70 94.75 
0.000184 BOO . 900. 900. 2 0 0 0.00 500.25 698.23 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL Ol• SS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AR• B VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN $STA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWID ENOST 

*SECN• 16768.000 
16768.00 19.65 607.65 0.00 604.03 607.86 0. 21 0.06 0.08 597.70 

13320. 1199. 9746. 2375. 692. 2325. 1321. 1472. 186. 591. 10 
1.03 1 .73 4. 19 1.80 0.02B 0.025 0.030 0.000 588.00 55.87 

0.000106 400. 350. 300. 2 0 0 0.00 503. 12 558.99 

*SECNO 17168.000 
3280 CROSS SECTION 17168.00 EXTENDED 1 .80 FEET 

17168.00 19.80 607.80 o.oo 604.22 607.93 0. 12 0.04 0.03 598.20 
13320. 6771. 5849. 700. 2924. 1745. 513. 1518, 191. 599. 10 

1 .07 2.32 3.35 1.37 0.025 0.025 0.028 0.000 588.00 42.26 
0.000076 600. 400. 100. 2 0 0 0.00 546. 64 588. 90 

*SECNO 17268.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17268.00 EXTENDED 1.36 FEET 

17268.00 21. 26 607.76 0.00 604.23 607.99 0.23 0.01 0.05 608.80 
13320. 105. 13194. 21. 15 1 . 3443. 34. 1528. 192. 609. 20 

1.08 o. 70 3.83 0.63 0.025 0.025 0 028 0.000 586.50 106.76 
0.000215 100. 100. 100. 2 0 0 0.00 473.93 723.30 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 60 3.04 0.00 191.80 0.00 3230.00 0.00 586.50 586.50 

*SECNO 17368.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17368.00 EXTENDED 1.51 FEET 

PRESSURE ANO WEIR FLOW 



?????? ?????? 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLDBL XLCH 

•SECNO 24369.000 

3470 ENCROACHMENT STATIONS= 
24369.00 20. 35 609.25 

8680. 157. 8523. 
1. 56 1. 10 4.56 

0.000180 850. 800. 

•SECNO 25819.000 

3470 ENCROACHMENT STATIONS= 
25819.00 20.69 609. 49 

8680. 1. 8679. 
1. 63 0.26 5.51 

0.000329 1350. 1450. 

CCHV= 0.300 CEHV= o. 500 
*SECNO 25919.000 

3470 ENCROACHMENT STATIONS= 
25919.00 19.99 

8680. 73. 
1. 64 2. 11 

0.000771 100. 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1 .68 

*SECNO 26025.000 

3265 DIVIDED FLDW 

609.49 
8526. 

6. 15 
100. 

COFQ 
3 .04 

CRIWS 
QROB 
VROB 
XLOBR 

o.o 
0.00 

o. 
0.00 
900. 

260.0 
0.00 

0. 
0. 22 

1500. 

287.0 
0.00 

81. 
2.80 
100. 

ROLEN 
0.00 

3280 CROSS SECTION 26025.00 EXTENDED 

PRESSURE ANO WEIR FLOW 

• 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL IOC 

500.0 TYPE= 
605.89 609.57 

142. 1869. 
0.028 0.025 

2 0 

775.0 TYPE= 
606.21 609.96 

3. 1574. 
0.028 0.025 

1 0 

750.0 TYPE= 
606.21 610.06 

34. 1386. 
0.028 0.025 

2 0 

BWC 
104.00 

0.65 FEET 

HV HL 
AROB VOL 
XNR WTN 
!CONT CORAR 

1 TARGET= 
0.32 o. 12 

0. 2099. 
0.000 0.000 

0 0.00 

1 TARGET= 
0.47 o. 34 

1. 2158. 
0.025 0.000 

0 0.00 

1 TARGET= 
0.58 0.05 

29. 2162. 
0.025 0.000 

BWP 
0.00 

0 0.00 

BAREA 
1220.00 

• 

OLOSS 
TWA 
ELMIN 
TOPWIO 

499.999 
0.03 
268. 

588 .90 
216.60 

515.000 
0.05 
274. 

588. 80 
153.50 

463.000 
0.05 
274. 

589.50 
154.83 

ss 
o.oo 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENOST 

605 .50 
609.50 

254.87 
471. 47 

609 .20 
609. 30 

481. 27 
634.77 

604.90 
604.00 

467.25 
622.08 

ELCHU 
589.50 

ELCHD 
589.50 

PAGE 50 
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SECNIO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QRDB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLDP'E XLOBL XLCH XLOBR I TR I AL !DC ICONT CORA A! TOPWIO ENDST 

•SECND 22069.000 

3265 DIVIDED FLOW 

22069. 00 20.40 608.60 0.00 605.20 609.08 0.48 0. 2,3 0.06 609.50 
13320. 23. 13297. 0. 34. 2388. 1 . 19291. 246. 608. 30 

1. 40 0.68 5.57 0.22 0.028 0.025 0.035 0.000 588.20 0.00 
0.000332 800. 950. 900. 2 0 0 0.00 262.54 308.99 

*SECNO 22419.000 
3280 CROSS SECTION 22419.00 EXTENDED 9.15FEET 

22419.00 20.85 609.05 0.00 605.58 609. 16 0. 11 0.05 0.04 601. 80 
12280. 5320. 6782. 178. 2958. 2121. 154. 1962.. 249. 603. 80 

1. 44 1. 80 3.20 1. 15 0.028 0.025 0.028 0.000 588. 20 0.00 
0. 000072 400. 350. 250. 2 0 0 0.00 544. 51 544.51 

*SECNO 23319.000 

3265 DIVIDED FLOW 

23319.00 20. 45 608.95 0.00 605.54 609.36 0.41 0.10 0.09 606,60 
12280. 461. 11047. 772. 408. 2062. 340. 2041. 259. 602.20 

1.49 1 . 1 3 5.36 2.27 0.028 0 025 0.028 0.000 588.50 145.32 
0. 000227 800. 900. 875. 2 0 0 0.00 504.87 803. 12 

*SECNO 23569.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 0.0 750.0 TYPE= 1 TARGET= 749.999 
23569.00 20.82 609. 22 0.00 605.82 609.42 0.20 0.04 0.02 610.00 

8680. 201. 8479. 0. 312. 2315. o. 2056. 261. 610.40 
1. 51 0.65 3.66 0.00 0.030 0.025 0.000 0.00•0 588.40 142.77 

0.000123 150. 250. 300. 2 0 0 0.00 461. 00 697.22 

CCHV= O. 100 CEHV= 0.300 



77??77 77??77 PAGE 52 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB ,QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWIO ENDST 

CCHV= 0.300 CEHV= 0.500 
•sECNO 28000.000 
28000.00 20.82 610.92 0.00 607. 28 611.32 0.40 0.03 0.02 605 .60 

8680, 535. 8107. 38. 225. 1560. 36. 2249. 286. 606.50 
1.75 2.37 5.20 1. 06 0.030 0.025 0.040 0.000 590. 10 112.92 

0.000372 100. 100. 100. 0 0 0 0.00 193.91 306.83 

SPECIAL BRIDGE 

SB XK ' XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1.54 3.04 0.00 116 .00 0.00 1320.00 0.00 590. 10 590. 10 

• SECNO 28031 . 000 
PRESSURE FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

611. 96 611. 32 0.00 0. 8680. 1320. 2158. 608.70 613.20 

28031 .00 21. 51 611 . 61 0.00 607.29 61 f. 96 0.35 0.64 0.00 605 .60 
8680. 615. 8003. 62. 265. 1635. 61. 2251. 286. 606.50 

1. 76 2.32 4.89 1. 01 0.030 0.025 0.040 0.000 590. 10 108.79 
0.000312 31. 31. J 1. 2 0 0 0.00 211 .05 319.84 

•SECNO 28331.000 
3280 CROSS SECTION 28331.00 EXTENDED 4. 14 FEET 

28331.00 21.04 611. 74 0.00 607.53 612.04 0. J 1 0.07 0.01 610. 10 
8680. J 1. 8392. 257. 49, 1862. 308. 2265. 288. 611. 10 

1. 78 0.64 4.51 0. 84 0.028 0.025 0.040 0.000 590. 70 205.99 
0.000187 JOO. JOO. JOO. 2 0 0 0.00 394.01 600.00 

•SECNO 28431.000 
3280 CROSS SECTION 28431.00 EXTENDED 3.22 FEET 

28431 .oo 19.62 611. 72 0.00 607.51 612.13 0.40 0.04 0.05 607.60 
8680. 115. 8174. 391, 66. 1560. 231. 2270. 2B9. 606.80 

1. 78 1. 75 5.24 1. 69 0.028 0.025 0.040 0.000 592. 10 234.45 
0.001029 100. 100. 100. 2 0 0 0.00 365.55 600.00 

• • • 



7.? ?????? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

EGPRS EGL WC 

610.81 610.06 

CWSEL 
QCH 
VCH 
XLCH 

H3 

0.00 

3470 ENCROACHMENT STATIONS= 
26025.00 20.76 610.26 

8680. 137. 8415. 
1.64 1.61 5.74 

0.000623 106. 106. 

*SECNO 26125.000 

3470 ENCROACHMENT STATIONS= 
26125.00 20.86 610.35 

8680. 3. 8677. 
1.65 0.35 5.43 

0.000314 100. 100. 

CCHV= 0. 100 CEHV= 
*SECNO 26900.000 
26900.00 21.25 

86B0. 1. 
1.69 0.40 

0.000293 800. 

*SECND 27150.000 

0.300 

610.65 
8551. 

5. 14 
775. 

3470 ENCROACHMENT STATIONS= 
27150.00 20.23 610.73 

8680. 262. 7925. 
1.71 2.03 5.21 

0.000206 200. 250. 

*SECNO 27900.000 
27900.00 21.01 

8680. 395. 
1.75 1.84 

0.000223 800. 

610.91 
8280. 

4.94 
750. 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

QWEIR 

163. 

QPR 

8511. 

287.0 
0.00 
128. 
2. 16 
106. 

260.0 
0.00 

1. 
0. 34 
100. 

0.00 
128. 
0.10 
725. 

0.0 
0.00 
493. 
1. 31 
300. 

0.00 
5. 

0.38 
700. 

750.0 
606. 32 

85. 
0.028 

2 

750.0 
606.48 

7. 
0.028 

2 

606.90 
3. 

0.030 
2 

375.0 
606.96 

129. 
0.030 

0 

607. 26 
215. 

0.030 
0 

TYPE= 
610. 76 

1466. 
0.025 

0 

TYPE= 
610.81 

1597. 
0.025 

0 

611.05 
1664. 
0.028 

0 

TYPE: 
611.11 

1522. 
0.025 

0 

611, 28 
1675. 
0.025 

0 

HV 
AROB 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

BARE A TRAPEZOID 
AREA 

1220. 1914. 

1 TARGET= 
a.so o.69 

59. 2165. 
0 025 0.000 

2 0.00 

1 TARGET= 
0.46 0.04 

3. 2169. 
0.025 0.000 

0 0.00 

0.40 
184. 

0.040 
0 

0. 23 
2200. 
0.000 
0.00 

1 TARGET= 
0. 39 0.06 
377. 

0.040 
0 

0.36 
13. 

0.040 
0 

2211. 
0.000 
0.00 

o. 16 
2245. 
0.000 
0.00 

OLOSS BANK ELEV 
TWA LEFT /RIGHT 
ELMIN SSTA 
TOPWIO END ST 

ELLC 

607.90 

463.000 
0.00 
275. 

589. 50 
297.01 

490.000 
0.01 
275. 

589.49 
173.31 

0.01 
260. 

589,40 
317. 21 

374.999 
0.00 
281. 

590.50 
233.44 

0.00 
285. 

589.90 
202.67 

ELTRD 

610.00 

604.90 
604.00 

287 .00 
750.00 

609.89 
609.99 

469. 22 
642.53 

610.00 
608.80 

169.39 
486.60 

604. 70 
604.60 

116 .67 
350. 12 

605. 70 
609.80 

120.03 
322. 70 
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SECNO DEPTH CWSEL 
Q QLOB OCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

•c:.~r.Nn 3n47,1 _nnn 

30474.00 20.99 612.74 
8680. o. 8657. 

1. 93 0.00 4.06 
0.000165 700. 725. 

•SECNO 31199.000 

3470 ENCROACHMENT STATIONS= 
31199.00 20.58 612.78 

8680. 0. 8680. 
1. 97 0.00 5. 11 

0.000258 700. 725. 

CCHV: 0.300 CEHV= 0.500 
*SECNO 31299.000 

3470 ENCROACHMENT STATIONS= 
31299.00 20.36 

8680. 733. 
1. 98 3.32 

0.000476 100. 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1. 55 

612.76 
7033. 
6. 15 
100. 

COFQ 
3.04 

*SECNO 31350 .000 
PRESSURE AND WEIR FLOW 

EGPRS EGL WC HJ 

614.76 613.27 0.00 

3470 ENCROACHMENT STATIONS= 
31350.00 21. 77 614. 17 

8680. 840. 6823. 
1. 98 3. 14 5.55 

0.000352 51. 5 1. 

• 

CRIWS 
QROB 
VROB 
XlOBR 

0.00 
23. 

0.45 
700. 

0.0 
0.00 

0. 
0.00 
700. 

50.0 
0.00 
913. 
3.02 
100. 

ROLEN 
0.00 

QWEIR 

WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
!TRIAL !DC !CONT CORAR 

608.46 612.99 0.26 0. 11 
0. 2130. 51. 2377. 

0.000 0.025 0.040 0.000 
2 0 0 0.00 

480.0 TYPE"' 1 TARGET= 
608. 58 613. 18 0. 41 0. 15 

o. 1698. o. 2409. 
0.000 0.025 0.000 0.000 

2 0 0 0.00 

500.0 TYPE: 1 TARGET: 
608.56 613.27 0.50 0.03 

221. 1144. 302. 2413. 
0.028 0.025 0.040 0.000 

2 0 0 0.00 

BWC 
61 .00 

BWP 
0.00 

BAREA 
954.00 

QPR BARE A TRAPEZOID 
AREA 

405. 8267. 954. 1049. 

50.0 500.0 TYPE= 1 TARGET= 
0.00 608.48 614.57 0.40 1. 30 

1017. 268. 1230. 386. 2415. 
2.63 0.028 0.025 0.040 0.000 
51. 2 0 2 0.00 

• 

OLOSS 
TWA 
ELMIN 
TOPWIO 

0.02 
301. 

591. 75 
239.70 

479.999 
0.04 
304. 

592.20 
128.78 

450.000 
0.05 
304. 

592.40 
128. 71 

55 
0 00 

ELLC 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

613.55 
611. 35 

399.85 
639.55 

615.00 
613.30 

305. 12 
433.89 

598.90 
595.90 

268. 15 
396.86 

ELCHU 
592.40 

ELTRO 

GOS.GO 613.70 

450.000 
0.00 598.90 
305. 595. 90 

592.40 264.92 
223.39 488.31 

ELCHO 
592.40 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH ARDS VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I TR I Al IOC !CONT COAAR TOPWID ENOST 

SPECIAL BRIOGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 55 ELCHU ELCHO 
0.00 1. 54 3.04 0.00 117 .00 0.00 1440.00 0 00 592. 10 592. 10 

*SECNO 2B449.000 
3280 CROSS SECTION 28449.00 EXTENDED 3.75 FEET 

1-'Ht:.::,::,uHI:. 1-LUW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

612.59 612.13 0.00 o. 8680. 1440. 2188. 610.80 613. 10 

28449.00 20. 15 612.25 0.00 607.54 612.59 0.34 0.46 0.00 607.60 
8680. 203. 7909. !'i68 109. 1622. 328. 2270. 289. 606.80 

1. 78 1.87 4.87 1. 73 0.028 0.025 0.040 0.000 592. 10 193.63 
0.000847 1B. 18. 18. 2 0 0 0.00 406. 37 600.00 

*SECNO 28549.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 28549.00 EXTENDED 3.34 FEET 

28549.00 20.24 612.28 0.00 607.71 612. 64 0.36 0.04 0.01 611. 44 
8680. 6. 8527. 147. 13. 1755. 18 1 . 2275. 290. 612.44 

1. 79 0.46 4.86 0.81 0.028 0.025 0.040 0.000 592.04 235 .09 
0.000234 100. 100. 100. 2 0 0 0.00 278.27 600.00 

CCHV= 0. 100 CEHV:: 0.300 
*SECNO 29749.000 

3470 ENCROACHMENT STATIONS= a.a 750.0 TYPE= 1 TARGET= 749.999 
29749.00 21. 38 61:2. 68 0.00 608.32 612.87 0. 19 0.20 0.02 612.40 

8680. 0. 8596. 83. 2. 2469. 115. 2337. 297. 609.70 
1. 88 o. 16 3. 48 0. 72 0.028 0.025 0.040 0.000 591. 30 482.09 

0.000130 1100. 1200. 1150. 2 0 0 0.00 267.90 750.00 
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SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE - XLOBL XLCH XLOBR ]TRIAL IOC !CONT CORAR TOPWIO ENOST 

CCHV= O. 100 CEHV= 0.300 
*SECNO 33333.000 

33333.00 22.37 615.77 0.00 610.07 615.99 0.22 o. 23 0.01 613.50 
8680. 71. 8254. 355. 103. 2136. 364. 2521. 318. 610.80 

2. 13 0.69 3.86 0.97 0.025 0.025 0.035 0.000 593.40 264.30 
0.000115 1700. 1750. 1800. 2 0 o 0.00 364.90 629. 19 

CCHV= O. 300 CEHV= 0.500 
"'SECNO 33433. 000 
33433.00 22. 17 615.77 0.00 610.07 616.01 0.25 0.01 0.01 606.70 

I 8680. 272. 7700. 707. 193. 1834. 524. 2527. 318. 604.60 
2. 13 1 . 4 1 4 .20 1. 35 0.025 0.025 0.035 0.000 593. 60 276.65 

0.000153 100. 100. 100. 1 o o 0.00 352.90 629.55 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 55 ELCHU ELCHO 
0.00 1. 50 3.09 0.00 103.00 0.00 1520.00 0.00 593.60 593.60 

*SECNO 33438 .000 
PRESSURE ANO WEJR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

616.53 616.01 0.00 2804. 5933. 1520. 1988. 612.90 613.00 

33438.00 22 .28 615.88 0.00 610.07 616. 12 0.24 0. 11 0.00 606.70 
8680. 285. 7668. 727. 203. 1845. 541. 2527. 318. 604.60 

2. 13 1. 40 4. 16 1. 34 0.025 0.025 0 035 0.000 593.60 273.49 
0.000149 5. 5. 5. 2 0 3 0.00 358.75 632.24 

•SECND 33538.000 
33538.00 22.33 615.92 0.00 610. 17 616. 14 o. 22 0.01 0.01 613.69 

8680. 68. 8262. 349. 99. 2130. 359. 2533. 319. 610.99 
2. 14 0.69 3.88 0.97 0.025 0.025 0.035 0.000 593.59 265.86 

0.000116 100. 100. 100. 2 0 0 0.00 362.36 628.21 

I 
• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB OCH QROB AL08 ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMJN SSTA 
SLOPE XLDBL XLCH XLOBR ITRIAL !DC !CONT CORAR TOPWIO ENOST 

*SECND 31430.000 
3280 CROSS SECTION 31430.00 EXTENDED 0.00 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31430.00 21 .69 614. 19 0.00 608.88 614.61 0. 41 0.03 0.00 598.90 

8680. 887. 6660. 1132. 269. 1183. 403. 2419. 305. 595.60 
1. 99 3.30 5.63 2. 81 0.028 0.025 0.040 0.000 592.50 264.84 

0.000413 80. 80. 80. 0 0 0 0.00 235. 16 500.00 

SPECIAL BRIDGE 

SB XK XKDR COFQ ROLEN BWC BWP 8AREA 55 ELCHU ELCHO 
0.00 1.55 3.04 0.00 61 .00 0.00 977.00 0.00 592,50 592.50 

*SECNO 31483.000 
3280 CROSS SECTION 31483.00 EXTENDED 1.19FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

616.09 614.61 0.00 860. 7768. 977. 1122. 610.90 614.90 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31483.00 22.89 615.39 0.00 608.77 615.72 0.33 1. 11 0.00 598.90 

8680. 966. 6397. 13 16. 317. 1255. 569. 2421. 305. 595.60 
1. 99 3.05 5. 10 2.32 0.028 0.025 0.040 0.000 592.50 237 .02 

0.000313 53. 53. 53. 2 0 2 0.00 262.98 500.00 

*SECNO 31583.000 
3280 CROSS SECTION 31583.00 EXTENDED 0.92 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31583.00 22.92 615.47 0.00 609.46 615.75 0.28 0.02 0.01 615.35 

8680. o. 8619. 61. 0. 2008. 92. 2426. 306. 613.65 
2.00 0. 11 4.29 0.66 0.025 0.025 0.035 0.000 592.55 292.29 

0.000155 100. 100. 100. 2 0 0 0.00 207.71 500.00 



??7?77 777?77 

SECND 
Q 
TIME 
SLOPE 

DEPTH 
QLDB 
VLOB 
XLOBL 

EGPRS EGL WC 

617.32 616.80 

CWSEL 
QCH 
VCH 
XLCH 

H3 

0.00 

3470 ENCROACHMENT STATIONS= 
37121.00 21.82 616.92 

8680. 231. 8273. 
2.37 2.26 5.22 

0.000515 33. 33. 

*SECNO 37221.000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
QRDB 
VROB 
XLOBR 

WSELK 
ALDB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

QWEIR 

o. 

QPR 

8680. 

50.0 
0.00 
177. 
2. 18 

33. 

50.0 

450.0 
611. 18 

102. 
0.025 

2 

TYPE= 
617.32 

1585. 
0.025 

0 

450.0 TYPE= 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

BAREA TRAPEZOID 
AREA 

1410. 2161. 

t TARGET= 
0.41 0.53 

81. 2715. 
0.035 0.000 

0 0.00 

TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617.50 ELREA= 

37221 .00 
8680. 

2.38 
0.000160 

22.01 
o. 

0.00 
100. 

CCHV= 0.100 CEHV= 
*SECNO 39121 .000 

39121.00 22.22 
8680. 0. 
2.50 0.00 

0.000201 1900. 

*SECNO 41121.000 
41121.00 22.18 

8680. o. 
2.59 0.00 

0.000312 2000. 

*SECNO 42521 
42521.00 

8680. 
2.69 

0.000146 

• 

. 000 
22.96 

o. 
o.oo 

1300 . 

6 17. 11 
8680. 

4.21 
100. 

0.300 

617.42 
8672. 

4.57 
1900. 

617.78 
8680. 
5. 76 

2000. 

6 18. 36 
8680. 

3.97 
1400. 

0.00 
o. 

0.00 
100. 

0.00 
8. 

0.46 
1900. 

0.00 
0. 

0.00 
2000. 

0.00 
0. 

0.00 
1550. 

611. 60 
0. 

0.000 
2 

612.20 
0. 

0.000 
2 

612.95 
0. 

0.000 
0 

613.74 
o. 

0.000 
2 

617.39 
2062. 
0.025 

0 

617.74 
1899. 
0.025 

0 

618.29 
1507. 
0.025 

0 

618.61 
2187. 
0.025 

0 

0.28 
o. 

0.000 
0 

0. 32 
17. 

0.035 
0 

0.51 
o. 

0 000 
0 

0.24 
o. 

0.000 
0 

0.03 
2719. 
0.000 
0.00 

o. 34 
2806. 
0.000 
0.00 

0.49 
2885. 
0.000 
0.00 

0.29 
2944. 
0.000 
0.00 

• 

DLDSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LE FT/RIGHT 

SSTA 
ENDST 

ELLC 

615.30 

ELTRD 

617.90 

400.000 
0.00 
340. 

595. 10 
224.20 

400.000 

617.80 

0.04 
340. 

595. 10 
147.40 

0.01 
347. 

595.20 
167.08 

0.06 
353. 

595.60 
105.50 

0.03 
357. 

595.40 
159.83 

608 .80 
608. 70 
50.00 

326.87 

617.50 
617.80 

135.95 
283.34 

620.40 
616. 10 

157.96 
325.05 

638.00 
636.20 

242.89 
348.39 

625.90 
622. 30 

306.84 
466.67 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC !CONT CORAR TOPWIO ENOST 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 34888.000 
3280 CROSS SECTION 34888.00 EXTENDED 1.37 FEET 

34888.00 22.57 616.07 0.00 610.56 616.34 0.26 o. 10 0.01 614.00 
8680. 164. 8516. o. 168. 2058. o. 2607. 329. 616.00 

2. 23 0.98 -1 . 14 0.06 0.025 0.025 0.035 0.000 593.50 0.00 
0.000160 1400. 1350. 1300. 2 o o 0.00 270. 74 270.74 

*SECNO 37038.000 

3265 OIVIOEO FLOW 

37038.00 22.21 616.41 0.00 611. 26 616.70 o. 29 0.36 0.01 617.50 
8680. o. 8680. o. o. 1998. o. 2711 . 339. 617. 80 

2.37 0.01 4.34 0.00 0.000 0.025 0.000 0.000 594.20 34.29 
0.000173 2100. 2150. 2200. 2 o o 0.00 145 .64 281, 64 

CCHV= 0.300 CEHV= 0.500 
*SECNO 37088.000 

3470 ENCROACHMENT STATIONS= 50.0 450.0 TYPE= 1 TARGET= 400.000 
37088 .00 21. 25 616.35 0.00 611. 14 616.80 0.45 0.01 0.08 608.80 

8680. 190. 8334. 156. 69. 1524. 70. 2714. 339. 608.70 
2.37 2.76 5.47 2.22 0.025 0.025 0.035 0.000 595. 10 18 1. 79 

0.000595 50. 50. 50. 2 o o 0.00 143. 72 325.50 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1.66 2.80 0.00 107 .00 0.00 1410.00 0.00 595. 10 595. 10 

*SECNO 37121.000 

3265 DIVIDED FLOW 

PRESSURE FLOW 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH ARDS VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL JDC ICONT CORAR TOPWID ENDST 

*PROF 3 

CCHV= 0. 300 CEHV= 0.500 
*SECNO 165.000 

3470 ENCROACHMENT STATIONS= 276.0 1012 .0 TYPE= 1 TARGET= 800.000 
165.00 22.80 599.70 0.00 599.70 600. 19 0.49 0.00 0.00 593.00 
17390. 1767. 14715. 908. 916. 2431. 359. 0. 0. 591 . 70 

0.00 1. 93 6.05 2.53 0.040 0.030 0.040 0.000 576.90 392.00 
0.000560 0. 0. 0. 0 0 0 0.00 595.95 987.95 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHD 
0.00 1 .54 2.80 0.00 170.00 0.00 1389.00 0 00 576.90 576.90 

*SECNO 194.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 OWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

603.45 600. 19 0 00 3015. 14333. 1389. 3298. 596.30 599.60 

3470 ENCROACHMENT STATIONS= 276.0 1012.0 TYPE= 1 TARGET= 800.000 
UTICA ROAD US FACE USGS STAGE GAGE 1~A1 HWM IS 601.? 

194.00 25.08 601. 98 0.00 0.00 602. 25 0.26 2.05 0.00 593 .00 
17390. 3199, 12976. 1215. 1782. 2807. 556. 3. o. 591 . 70 

0.00 1.80 4.62 2. 19 0.040 0.030 0.040 0.000 576.90 310. 21 
0.000270 29. 29. 29. 2 0 2 0.00 686. 17 996.38 

*SECNO 594.000 
3280 CROSS SECTION 594 .00 EXTENOEO 1.27 FEET 

3470 ENCROACHMENT STATIONS= 325. 5 1023. 0 TYPEc 1 TARGET= 750.000 
594.00 21. 87 602.04 0.00 599.09 602.39 0.35 0.10 0.04 590.07 
17390. 2762. 13765. 863. 3872. 2598. 1255. 63. 7. 589.57 

0.03 o. 71 5.30 0.69 0. 150 0.030 0.150 0.000 580. 17 325.50 
0.000226 420. 400. 385. 2 0 0 0.00 694. 44 1019.94 

• • • 



... 
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•••••••••••••••••••••••••••••••••••••••••••••••••• 
HEC2 RELEASE 
ERROR CORR -
MODIFICATIDN -

DATED 1-JOV 76 UPDATED MAY 
01,02,03,04,05,06 

50,51,52,53,54,55,56 

1984 

•••••••••••••••••••••••••••••••••••••••••••••••••• 

T1 
T2 
T3 

J1 !CHECK INQ NINV !DIR STRT 

o. 4. 0. o. 0 000000 

J2 NPROF IPLOT PRFVS XSECV XSECH 

3.000 0.000 -1.000 0.000 0.000 

METRIC 

0.00 

FN 

0.000 

-• 

HVINS 

0.0 

ALLDC 

0.000 

Q 

IBW 

WSEL 

0. 599.700 

CHNIM 

0.000 0.000 

FQ 

0.000 

!TRACE 

0.000 
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?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CR!WS 
QROB 
VROB 
XLOBR 

*SECt--JO 1150.000 
3280 CROSS SECTION 1150.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 725.4 
1150.00 20.92 602. 70 0.00 

16040. 41. 15911. 88. 
0.05 0.21 6.44 o. 24 

0.000248 7. 7. 7. 

*SECNO 1180.000 

3470 ENCROACHMENT STATIONS= 423.0 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
JDC 

0.32 FEET 

911 . 4 TYPE= 
599.28 603.34 

195. 2471. 
0.400 0.025 

1 0 

1034.0 TYPE= 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0.64 0.00 
366. 125. 

0.400 0.000 
0 0.00 

1 TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603.40 ELREA= 

1180.00 20.59 602.69 0.00 599.24 603. 37 0.68 0.01 
16040. o. 16040. o. o. 2429. 0. 127. 

0.05 0.00 6.60 0.00 0.000 0.025 0.000 0.000 
0.000672 30. 30. 30. 2 0 0 0.00 

SPECIAL BRIDGE 

SB XK XKDR COFQ ROLEN BWC BWP BAREA 
0 00 1.56 3.04 0.00 173.90 0.00 2121.10 

*SECNO 1223.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID 
AREA 

604.08 603.37 0.00 923. 15093. 2121. 3287. 

3470 ENCROACHMENT STATIONS= 423.0 1034.0 TYPE= 1 TARGET= 
16 MILE RD us 

1223.00 21. 42 603.52 0.00 599.27 603.92 0.40 0.55 
16040. 1421. 13946. 674. 2013. 2575. 829. 131. 

0.05 0. 71 5.42 0. 81 0. 150 0.025 0. 150 0.000 
0.00041B 43. 43. 43. 2 0 2 0.00 

• • 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

200.000 
0.01 591 . 68 

12. 591. 18 
581 . 78 725. 40 
186. 00 911.40 

650.000 

603.40 

0.02 601 .00 
12. 600.90 

582. 10 735.08 
173. 90 908.98 

ss ELCHU 
0 00 582. 10 

ELLC ELTRD 

601 .oo 603. 40 

650.000 

0.00 601.00 
13. 600.90 

582. 10 423.00 
597. 2 1 1020.21 

PAGE 62 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB OCH OROS ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOSR ITRI AL IOC ICONT CORAR 

*SECNO 1039 .000 

3470 ENCROACHMENT STATIONS= 706.8 930.0 TYPE= 1 TARGET= 
1039.00 18.84 601. 94 0.00 599.08 602.74 0.80 0. 13 

16040. 74. 15845. 12 1. 294. 2192. 445. 118. 
0.05 0.25 7.23 0.27 0.400 0.025 0.400 0.000 

0.000367 465. 445. 430. 2 0 0 0.00 

*SECNO 1100.000 

3470 ENCROACHMENT STATIONS= 418.5 1023.0 TYPE= TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 602.40 ELREA= 

16 MILE RD OS 
1100.00 20.45 602. 15 0.00 599. 17 602.81 0.66 0.03 

16040. o. 16040. o. 0. 2456. o. 122. 
0.05 0.00 6.53 0.00 0.000 0.025 0.000 0.000 

0.00067B 61. 61. 61. 2 0 0 0.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 
0.00 1. 56 3.02 0.00 174.40 0.00 2318.40 

•SECNO 1143.000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID 
AREA 

603.31 602.81 0.00 2. 16143. 2318. 3488. 

3470 ENCROACHMENT STATIONS= 418.5 902. 1 TYPE= 1 TARGET= 

3495 OVER5ANK AREA ASSUMED NON-EFFECTJVE,ELLEA= 603. 10 ELREA= 

1143.00 21 .01 602.71 0.00 599. 17 603.32 o. 61 0. 51 
16040. 0. 16040. o. o. 2553. 5. 124. 

0.05 0.00 6.28 0.04 0.000 0.025 0.400 0.000 
0.000596 43. 43. 43. 3 0 2 0.00 

OLOSS 
TWA 
ELMIN 
TOPWIO 

2~0.000 
0.23 

12. 
583. 10 
223.20 

650.000 

602 .40 

0.04 
12. 

58 1 . 70 
174.38 

ss 
o.oo 

ELLC 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

593.00 
592.50 

706.80 
930.00 

601. 70 
601 .00 

726.80 
901. 17 

ELCHU 
581. 70 

ELTRO 

601 . 70 603. 10 

520.000 

601 .00 

0.00 601. 70 
12. 601 .00 

58 1 . 70 726.80 
175.30 902. 10 

PAGE 61 • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLDB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC I CONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 420.0 1500.0 TYPE= 1 TARGET= -420.000 
7470.00 20.95 605.05 0.00 600.88 605. 18 o. 13 0.20 0.03 595.70 

14820. 5094, 9671. 55. 3416. 2804. 91. 690. 81. 602 .00 
0.46 1.49 3.45 0.60 0.035 0.025 0.030 0.000 584. 10 420.00 

0.000077 1830. 1710. 1750. 2 0 0 0.00 715.58 1135.58 

*SECNO 8270.000 

3470 ENCROACHMENT STATIONS= 130,5 1305.0 TYPE= 1 TARGET= -150.000 
8270.00 20.69 605.09 0.00 600.93 605.26 o. 18 0.07 0.01 596.00 

14820. 5106. 9672. 43. 3135. 2403. 63. 797. 95. 602. 30 
0.53 1. 63 4.02 0.68 0.035 0.025 0.030 0.000 584.40 130.50 

0.000109 800. 760. 840. 2 0 0 0.00 846.61 977. 11 

CCHV= 0.300 CEHV= 0.500 
*SECNO 8340.000 

3470 ENCROACHMENT STATIONS= 95.7 1252.8 TYPE= 1 TARGET= -110.000 
8340.00 20. 75 605. 15 0.00 600.99 605.29 o. 14 0.01 0.01 595.80 

14820. 6229. 8538. 54. 3011. 2456. 59. 806. 96. 602. 50 
0.54 2.07 3.48 0.91 0.035 0.025 0.030 0.000 584.40 95.70 

0.000184 70. 10. 70. 2 0 0 0.00 839.09 934.79 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 79 2.80 0.00 161. 00 0.00 1680.00 0.00 584.40 584 .40 

*SECNO 8394.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

607.31 605. 29 0.00 7632. 7222. 1680. 2576. 600. 40 600.90 

3470 ENCROACHMENT STATIONS= 104.4 1252.8 TYPE= 1 TARGET= -120.000 
15 MILE RO us 

• • • 



?.? 
SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV• 0.300 CEHV• 0.500 
*SECNO 1323.000 

CRIWS 
QROB 
VROB 
XLOBR 

3280 CROSS SECTION 1323.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
1323.00 

16040. 
0.06 

0.000099 

21. 65 
4236. 

1.41 
100. 

CCHV• O. 100 CEHV• 
*SECNO 2223.000 

603.80 
10817. 

4. 17 
100. 

0.300 

3470 ENCROACHMENT STATIONS= 
2223.00 21.15 603.71 

16040. 102. 15508. 
0.11 0.49 5.82 

0.000212 870. 

CCHV• 0.100 CEHV• 
*SECNO 3180.000 

900. 

o. 300 

3470 ENCROACHMENT STATIONS= 
3180.00 20.93 603.93 

16040. 255. 15170. 
0.15 1.29 5.76 

0.000211 925. 957. 

*SECNO 5720.000 

3470 ENCROACHMENT STATIONS• 
5720.00 20.32 604.52 

14820. 577. 14177. 
0.29 1.12 5.36 

0.000199 2600. 2540. 

*SECNO 7470.000 

329.0 
0.00 
987. 
1. 65 
100. 

0.0 
0.00 
430. 
1. 36 
940. 

0.0 
0.00 
615. 
2.00 
995. 

0.0 
0.00 

66. 
o. 71 

2500. 

WSELK 
ALOB 
XNL 
ITRI AL 

EG 
ACH 
XNCH 
IDC 

1.05 FEET 

940.0 
599.62 

3004. 
0.040 

2 

600.0 
599.67 

209. 
0. 110 

2 

600.0 
599.86 

197. 
0.040 

2 

800 0 
600.42 

516. 
0.040 

2 

TYPE::: 
604.00 

2596. 
0.025 

0 

TYPE• 
604. 22 

2663. 
0.025 

0 

TYPE• 
604.42 

2632. 
0.025 

0 

TYPE• 
604.95 

2645. 
0.025 

0 

HV 
AROB 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

TARGET= 
o. 19 
598. 

0.040 
0 

0.02 
144. 

0.000 
0.00 

1 TARGET• 
0. 51 0.13 
317. 

0.060 
0 

240. 
0.000 

n M v.vv 

TARGET= 
0.49 0.20 
307. 310. 

0.040 0.000 
0 0.00 

TARGET= 
0.43 0.52 

93. 496. 
0 040 0.000 

0 0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

650.000 
0.06 

14. 
582. 15 
611 .oo 

599.999 
o. 10 

23. 
582.56 
250.38 

599.999 
0.00 

28. 
583.00 
249.05 

799.999 
0.01 

54. 
584.20 
609.92 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

592 .05 
591 . 55 

329.00 
940.00 

598.46 
593.26 

243.42 
493.80 

598.90 
593.70 

244.05 
493. 10 

599.30 
600. 90 
90.08 

700.00 

PAGE 63. 
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SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLDB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

*SECNO 9676.000 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
ARDS 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

3370 NORMAL BRIOGE,NRO= 21 MIN ELTRD= 601.40 MAX ELLC= 603.40 

3470 ENCROACHMENT STATIONS= 
9676.00 20.22 605.62 

16560. 5425. 11084. 
0.64 2.86 5.17 

0.000461 22. 22. 

*SECNO 9677.000 

3470 ENCROACHMENT STATIONS= 
9677.00 20.43 605.83 

16560. 5688. 10762. 
0.64 1.51 3.80 

0.000100 1. 1. 

*SECNO 9777.000 

3470 ENCROACHMENT STATIONS= 
9777.00 20.39 605.84 

16560. 5715. 10738. 
0.65 1.49 3.80 

0.000100 100. 100. 

CCHV= 0.100 CEHV= 
*SECNO 11596.000 

11596.00 19.52 
16560. 0. 

0.75 0.00 
0.000267 1975. 

*SECNO 13196.000 

0.300 

605.92 
15099. 

5.63 
1819. 

3470 ENCROACHMENT STATIONS= 
13196.00 20.90 606.40 

16560. o. 15213. 
0.84 0.00 5.36 

0.000282 1320. 1600. 

• 

200.0 
0.00 

52. 
0.91 

22. 

280.0 
0.00 
110. 
0.60 

1 . 

250.0 
0.00 
107. 
0.60 
100. 

0.00 
1461. 
1.22 

1660. 

0.0 
0.00 

1347. 
1. 50 

1760. 

1150.0 
601. 71 

1896. 
0.025 

0 

TYPE= 
605.94 

2142. 
0.020 

0 

1210.0 TYPE= 
602.07 605.99 

3768. 2830. 
0.035 0.025 

2 0 

1260. 0 
602.08 

3830. 
0.035 

1 

602.32 
a. 

0.000 
2 

538.0 
602.81 

o. 
0.000 

2 

TYPE= 
606.00 

2825. 
0.025 

0 

606.37 
2681. 
0.025 

0 

TYPE= 
606.82 

2836. 
0.025 

0 

TARGET= 
0.32 0.01 

57. 957. 
0.025 0.000 

0 -2103.34 

1 TARGET= 
0.16 0 00 
183. 

0.040 
0 

957. 
0.000 
0.00 

1 TARGET= 
0.16 0.01 
180. 

0.040 
0 

o. 45 
1196. 
0.040 

0 

972. 
0.000 
0.00 

0.28 
1200. 
0.000 
0.00 

1 TARGET= 
0.41 0.44 
896. 1344. 

0.045 0.000 
0 0.00 

• 

• LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID E"N• ST 

-200.000 
0.00 
117. 

585. 40 
860.09 

930.000 
0.05 
117. 

585. 40 
855.94 

-250.000 
0.00 
119. 

585.45 
884.99 

0.09 
150. 

586.40 
618.21 

603.30 
603. 40 

200.00 
1060.09 

597.80 
602.20 

280.00 
1135.94 

597.85 
602.25 

250.00 
1134.99 

607.60 
600. 70 

815.84 
1434.06 

537.999 
0.00100000.30 
172. 595.90 

585.50 15. 71 
522. 29 538 .00 
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SECNO DEPlH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
0 OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR !TR !AL !DC ICONT CORAR TOPWIO ENDST 

8394.00 21 . 14 605.54 0.00 601. 64 605.66 0. 12 0.38 0.00 595.80 
14820. 6369. 8378. 74. 3242. 2519. 84. 813. 97. 602.50 

Q.54 1. 96 3.33 0.88 0.035 0.025 0 030 0.000 584. 40 104.40 
0.000155 54. 54. 54. 2 0 4 0.00 846.75 951. 15 

*SECNO 8494.000 

3470 ENCROACHMENT STATIONS= 139.2 1305 .o TYPE= 1 TARGET= -160.000 
8494.00 2 1 .01 605.51 0.00 601 . 62 605. 72 0.20 0.01 0.04 596. 10 

I 
16560. 5884. 10612. 64. 3340. 2449. 84. 826. 99. 602 .40 

0.55 1.76 4.33 0.77 0.035 0 025 0.030 0.000 58.:1. 50 139.20 
0.000123 100. 100. 100. 2 0 0 0.00 851. 52 990.72 

*SECNO 9594.000 I 3470 ENCROACHMENT STATIONS= 260.0 1260.0 TYPE= 1 TARGET= -260.000 
9594.00 19.96 605.66 0.00 601. 79 605.84 o. 18 0. 11 0.01 598. 10 

i6560. 5438. i i0i4. i08. 3544. :2754. 131. 945. 1 15 . 602. 50 

I 0.63 1.53 4.00 0. 79 0.035 0.025 0.030 0.000 585.70 260.00 
0.000115 630. 1100. 1520. 0 0 0 0.00 861 . 39 1121 . 39 

•SECNO 9653. 000 

3470 ENCROACHMENT STATIONS= 260.0 1210.0 TYPE= 1 TARGET= 950.000 
9653.00 20.29 605.69 0.00 601. 83 605.85 0. 16 0.01 0.00 597.80 

16560. 5615. 10812. 133. 3731. 2807. 167. 954. 116. 602. 20 
0.64 1 . 51 3.85 0. 79 0.035 0.025 0.030 0.000 585.40 260.00 

0.000104 59. 59. 59. 1 0 0 0.00 871. 1'1 1131.1'1 

..-::,c1..,Nu ~tl::>LI.UUU 

3370 NORMAL BRIOGE,NRO= 21 MIN ELTRO= 601.40 MAX ELLC= 603 .40 

3470 ENCROACHMENT STATIONS= 200.0 1150 .0 TYPE= 1 TARGET= -200.000 
9654.00 20.21 605.61 0.00 601. 71 605.93 0.32 0.00 0.08 603. 30 

16560. 5388. 11121. 51. 1893. 2142. 56. 954. 116. 603 .40 
0.64 2.85 5. 19 0.90 0.025 0.020 0.025 0.000 585.40 200.00 

0.000451 1. 1. L 2 0 0 -2102.55 859.93 1059.93 

I 
I 



?????? ?????? 

SECNO 
Q 
iIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XL• BL 

*SECNO 16768.000 
16768.00 20.17 

14260. 1393. 
1 . 02 1 . 80 

0.000105 400. 

*SECNO 17168.000 

CWSEL 
QCH 
VCH 
XLCH 

608. 17 
10173. 

4.25 
350. 

CRIWS 
QROB 
VROB 
XLOBR 

0.00 
2694. 

1. 86 
JOO. 

3280 CROSS SECTION 17168.00 EXTENDED 

17158.00 
14260. 

1 .06 
0.000075 

""' '::ll'::ll ... v ......... 

7351. 
2.37 
600. 

*SECNO 17268.000 

3265 DIVIDED FLOW 

608.33 
6090. 

3.39 
400. 

~ ~~ v.vv 

819. 
1. 43 
100. 

3280 CROSS SECTION 17268.00 EXTENDED 

17268 .00 
14260. 

f .07 
0.000219 

21.79 
272. 
0.96 
100. 

SPEC! AL BR IOGE 

SB XK 
0.00 

XKOR 
1.60 

"'SECNO 17368.000 

3265 DIVIDED FLOW 

608.29 
13932. 

3.93 
100. 

COFQ 
3.04 

0.00 
57. 

0.81 
100. 

ROLEN 
0.00 

3280 CROSS SECTION 17368.00 EXTENDED 

PRESSURE AND WEIR FLOW 

• 

WSELK 
ALOB 
XNL 
JTRIAL 

604.03 
773. 

0.028 
2 

EG 
ACH 
XNCH 
IOC 

608.39 
2392. 
0.025 

0 

2.33 FEET 

604.22 
3100. 
0.025 

2 

608.46 
1798. 
0.025 

0 

1.89 FEET 

604. 23 
284. 

0.025 
2 

608.52 
3544. 
0.025 

0 

HV 
AROB 
XNH 
ICONT 

0.22 
1445. 
0.030 

0 

n " V. I.£ 

573. 
0.028 

0 

0.23 
70. 

0.028 
0 

HL 
VOL 
WTN 
CORAR 

0.06 
1595, 
0.000 

0.00 

n ~• v.u<+ 

1643. 
0.000 
0.00 

0.01 
1654. 
0.000 
0.00 

BWC 
191 . BO 

BWP 
0.00 

BAREA 
3230.00 

2.04 FEET 

• 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TDPW ID ENDS T 

0.09 
205. 

588.00 
529.88 

U.U.J 

210. 
588.00 
551. 71 

0.06 
211. 

586.50 
542.48 

ss 
0.00 

597.70 
591. 10 
43. 12 

573.00 

598.20 
599. 10 
37. 19 

588.90 

608.80 
609.20 
83.53 

723.30 

ELCHU 
586.50 

ELCHO 
586. so 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL DLDSS BANK ELEV 
Q OLOB OCH QROB ALDB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL !DC !CONT CDRAR TOPWID ENDST 

*SECND 14796.000 
14796.00 19.44 606,74 0.00 603. 18 607 .40 0.66 0.51 0.07 62 1 . 70 

16560. o. 16560. o. 0. 2540. o. 1459, 185. 613. 10 
0.91 0.00 6.52 0.00 0.000 0.025 0.000 0.000 587.30 102.58 

0.000369 1600. 1600. 1600. 2 0 0 0.00 177. 42 280.00 

*SECND 16096.000 
16096.00 20.61 607.41 0.00 603. 70 607.82 0. 41 0.40 0.03 613.40 

14260. o. 13991 . 269. o. 2699. 39 i. i544. i97. 604.60 
0.98 0.00 5. 18 0.69 0.000 0.025 0.040 0.000 586 .80 114. 31 

0.000247 1200. 1300. 1600. 2 0 0 0.00 545.69 660.00 

CCHV= 0.300 CEHV= 0.500 
*SECNO 16396.000 
3280 CROSS SECTION 16396.00 EXTENDED Q.24 FEET 

16396.00 19.94 607. 44 0.00 603.76 607.97 0.53 0.09 0.06 606. 70 
14260. 5. 13971 . 284. 12. 2365. 329. 1564. 201. 605. 10 

0.99 o. 42 5.91 0.86 0.035 0.025 0.040 0.000 587. 50 144.14 
0.000371 300. 300. 300. 2 0 0 0.00 455.86 600.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN awe BWP BAREA ss ELCHU ELCHO 
0.00 1 .62 3.07 0.00 290.00 0.00 2030.00 0.00 587.50 587.50 

*SECNO 16418.000 
3280 CROSS SECTION 16418.00 EXTENDED 0.55 FEET 

PRESSURE AND WEIR FLO~ 

EGPRS EGLWC H3 OWEIR QPR BAREA TRAPEZOID ELLC EL TRO 
AREA 

608.69 607.97 0.00 2796. 11450. 2030. 5162. 605. 30 606. 10 

16418.00 20.24 607. 74 0.00 603. 77 608.24 a.so 0.21 0.00 606. 70 
14 260. 12. 13860. 388. 24. 2410. 412. 1566. 201. 605. 10 

0.99 0.51 5.75 0.94 0.035 0.025 0.040 0.000 587.50 130.83 
0.000343 22. 22. 22. 2 0 3 0.00 469. 17 600.00 



?7?777 ?77777 PAGE 70 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

21119.00 20. 33 609.03 o.oo 604.98 609.32 o. 29 o. 13 0.03 607. 30 
14260. 2443. 118 17. o. 1211 . 2547. o. 2019. 263. 609.30 

1. 35 2.02 4.64 0.00 0.028 0.025 0 000 0.000 588.70 68.34 
0.000180 BOO. 900. 900. 2 0 0 0.00 535.75 699.41 

•SECNO 22069.000 

3265 DIVIDED FLOW 

22069.00 20.91 609.11 0.00 605.20 609.61 0.50 0.22 0.06 609. 50 
14260. 59. 14197. 4. 69. 2489. 10. 2086. 271. 608.30 

1. 39 0.86 5. 70 0.42 0.028 0.025 0.035 0.000 588.20 o.oo 
0.000334 BOO. 950. 900. 2 0 0 o.oo 304.24 324.45 

*SECNO 22419.000 
3280 CROSS SECTION 22419.00 EXTENDED 9.69 FEET 

22419.00 21. 39 609.59 0.00 605.58 609.70 0.11 0.05 0.04 601.80 
13000. 5787. 6998. 215. 3158. 2188. 18 1 . 2120. 275. 603 .BO 

1. 43 1. 83 3.20 1 . 19 0.028 0.025 0.028 0.000 588.20 0.00 
0.000069 400. 350. 250. 2 0 0 0.00 556.64 556.64 

*SECNO 23319.000 

3265 DIVIDED FLOW 

23319.00 20.99 609.49 0.00 605.54 609.88 0.39 0. 10 0.09 606.60 
13000. 703. 11384. 913. 563. 2134. 404. 2204. 286. 602. 20 

1.48 1. 25 5.33 2.26 0.028 0.025 0.028 0.000 588.50 128.50 
0.000215 BOO. 900. 875. 2 0 0 0.00 576.76 836.75 

*SECNO 23569.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 0.0 750.0 TYPE= 1 TARGET= 749.999 
23569.00 21. 36 609.76 o.oo 605.82 609. 94 0. 18 0.04 0.02 610.00 

8680. 349. 8331. o. 498. 2408. o. 2221. 288. 610.40 
1.50 o. 70 3.46 0.00 0.030 0.025 0.000 0.000 588.40 0.00 

0.000106 150. 250. 300. 2 0 0 0.00 598.08 698.51 

• • • 
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SECNO 
0 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

EGPRS EGL WC 

608.77 608.52 

17368.00 
14260. 

1.08 
o.00021f 

21. 94 
331. 
1. 01 
100. 

*SECNO 18244.000 

CWSEL 
QCH 
VCH 
XLCH 

H3 

0.00 

608.44 
13860. 

3.88 
100. 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
/!..LOB 
XNL 
!TRIAL 

EG 
/I.CH 
XNCH 
!DC 

OWE IR 

1622. 

QPR 

12648. 

0.00 
70. 

0.85 
100. 

604. 25 
326, 

0.025 
2 

608.67 
3573. 
0.025 

0 

3280 CROSS SECTION 18244 .00 EXTENDED 0. 18 FEET 

18244.00 
14260. 

1. 14 
0.000120 

21. 28 
1708. 

1. 81 
150. 

CCHV= 0.100 CEHV= 
*SECNO 19119.000 

19119.00 20.52 
14260. 0. 

1.19 o.oo 
0.000197 850. 

*SECNO 20219.000 

3265 OIVIOEO FLOW 

20219.00 
14260. 

1.29 
0.000118 

21. 29 
0. 

o.oo 
1100. 

*SECNO 21119,000 

3265 DIVIDED FLOW 

608. 58 
104 15. 

4. 29 
876. 

0.300 

608.62 
13146. 

4.97 
875. 

608.99 
13098. 

3.47 
1100. 

0.00 
2137. 

1.82 
1400. 

0.00 
1 114. 

1. 28 
800. 

0.00 
1162. 
0.95 

1000. 

604.35 
944. 

0.025 
2 

604. 53 
0. 

0.000 
2 

604.90 
o. 

0.000 
2 

608.81 
2426. 
0.025 

0 

608 .98 
2643. 
0 025 

0 

609. 16 
3773. 
0.025 

0 

HV 
_/J._RQB 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

BARE A TRAPEZOID 
AREA 

3230. 3932. 

o. 23 
83. 

0 028 
4 

0. 22 
1177. 
0.028 

0 

Q.36 
870. 

0.045 
0 

0. 17 
1220. 
0.040 

0 

0. 15 
1663. 
0.000 
o.oo 

0. 13 
1746. 
0.000 
0.00 

0. 13 
1825. 
0.000 
0.00 

0. 16 
1930. 
0.000 

0.00 

• LOSS BANK ELEV 
TWJI.. LEFT/RIGHT 
ELM IN SSTA 
TOPWID END ST 

ELLC 

607.00 

0.00 
212. 

586.50 
561 . 02 

0.00 
224. 

587 .30 
708.61 

0.04 
234. 

588. 10 
422.51 

0.02 
249. 

587.70 
821 .07 

ELTRD 

607. 10 

608 .BO 
609.20 
80.97 

723.30 

602. 80 
598.40 
35.79 

744.40 

G09, 20 
599.60 

125.01 
547.52 

620. 70 
606.90 
31.81 

909. 15 

• PAGE 69 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWID ENOST 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 68 3 .04 0.00 104.00 0.00 1220.00 0.00 589.50 589.50 

•SECNO 26025.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 26025.00 EXTENDED 1.12FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

611. 31 610. 51 0.00 528. 8195. 1220. 1914. 607.90 610.00 

3470 ENCROACHMENT STATIONS= 287.0 750.0 TYPE= 1 TARGET= 463. 000 
26025.00 21. 22 610. 72 0.00 606.32 611. 16 0.44 0.65 0.00 604.90 

8680. 232. 8259. 188. 164. 1514. 103. 2338. 306. 604.00 
1. 64 1.42 5.45 1. 82 0.028 0.025 0.025 0.000 589.50 287.00 

0.000538 106. 106. 106. 2 0 2 0.00 435.04 750.00 

•SECNO 26125.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 260.0 750.0 TYPE= 1 TARGET= 490.000 
26125.00 21. 29 610.78 0.00 606.48 611. 20 0.43 0.04 0.00 609.89 

8680. 14. 8659. 7. 30. 1652. 13. 2342. 307. 609.99 
1.64 0.47 5.24 o. 54 0.028 0 025 0.025 0.000 589.49 260.00 

0.000279 100. 100. 100. 0 0 0 0.00 273.36 660.96 

CCHV= O. 100 CEHV= 0.300 
•SECNO 26900.000 
26900.00 21. 65 611 .05 o.oo 606.90 6 11. 42 0.37 0. 21 0.01 610.00 

8680. 4. 8467. 209. 7. 1710. 279. 2375. 313. 608. BO 
1.69 D.52 4.95 D. 75 D.D3D 0.D28 0.04D O.DDO 589.40 164.03 

0.000262 BOO. 775. 725. 2 0 0 0.00 387.97 552.00 

• • • 



?'.? • • ?????? PAGE 71 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC ICONT CORAR TOPWIO ENDST 

CCHV= O. 100 CEHV= 0.300 
•SECNO 24369.000 

3470 ENCROACHMENT STATIONS= 0.0 500.0 TYPE= 1 TARGET= 499.999 
24369.00 20.89 609. 79 0.00 605.89 610.08 0.29 o. 10 0.03 605.50 

8680. 228. 8452. o. 206. 1937. 1. 2268. 297. 609.50 
1. 55 1. 11 4.36 0.21 0.028 0.025 0.025 0.000 588. 90 195.38 

0.000158 850. 800. 900. 2 0 0 0.00 283.51 478.89 

*SECNO 25819.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 260.0 775.0 TYPE= 1 TARGET= 515.000 
25819.00 21 . 19 609.99 0.00 606.21 610. 42 0.43 0.30 0.04 609. 20 

8680. 10. 8664. 6. 20. 1638. 13. 2331. 305. 609.30 
1. 63 0.48 5.29 0.45 0.028 0.025 0.025 0.000 588.80 447.73 

0.000287 1350. 1450. 1500. 1 0 0 0.00 227.21 775.00 

CCHV= 0.300 CEHV= 0.500 
•SECNO 25919.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 25919.00 EXTENDED 0.38 FEET 

3470 ENCROACHMENT STATIONS= 287.0 750.0 TYPE= 1 TARGET= 463.000 
25919.00 20.48 609.98 0.00 606.21 610.51 0.53 0.04 0.05 604.90 

8680. 107. 8466. 107. 59. 1438. 44. 2334. 306. 604 .oo 
1. 63 1.80 5.89 2.44 0.028 0.025 0.025 0.000 589.50 432.71 

0.000672 100. 100. 100. 2 0 0 0.00 216.00 750.00 

SPECIAL BRIDGE 
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SECNO DEPTH CWSEL CR!WS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWIO ENDST 

•SECNO 28331.000 
,..,..,....._ ,-,nn,-,- rr-ro-rT,-,.., 283.:, I .UV C,._ I CI\IUCU 4.52 FEET ~~ov ~"u~~ ~~~•1u~ 

28331.00 21. 42 612. 12 0.00 607.53 612. 40 0.28 0.06 0.01 610. 10 
8680. 56. 8299. 326. 77. 1914. 385. 2444. 322. 611. 10 

1. 78 o. 72 4. 34 0.85 0.028 0.025 0 040 0.000 590.70 175 .02 
0.000167 300. 300. 300. 2 0 0 0.00 424.99 600.00 

*SECNO 28431.000 
3280 CROSS SECTION 28431.00 EXTENDED 3.62 FEET 

28431.00 20.02 612.12 0.00 607.51 612.48 0.36 0.03 0.04 607 .60 
8680. 177. 7982. 522. 96. 1607. 303. 2449. 323. 606.80 

1. 78 1. 84 4.97 1. 72 0.028 0.025 0 040 0.000 592. 10 207.55 
0.000891 100. 100. 100. 2 0 0 0.00 392.45 600.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1.54 3.04 0.00 117 .oo 0.00 1440.00 0.00 592. 10 592. 10 

*SECNO 28449.000 
3280 CROSS SECTION 28449.00 EXTENDED 4.20 FEET 

PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

612.99 612.48 0.00 0. 8680. 1440. 2188. 610.80 613. 10 

28449.00 20.60 612.70 0.00 607.54 612.99 0.29 o. 51 0.00 607.60 
8680. 312. 7646. 722. 168. 1674. 409. 2450. 323. 606. 80 

1. 78 1.85 4.57 1. 77 0 028 0.025 0.040 0.000 592. 10 140.33 
0.000712 18. 18. 18. 2 0 0 0.00 459.67 600.00 

*SECNO 28549.000 

3265 DIVIDED FLOW 

• • • 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLDB 
VLOB 
XLOBL 

•SECNO 27150.000 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
27150.00 20.62 611.12 

8680. 284. 7845. 
1 . 70 1 . 98 5. 03 

0.000186 

*SECNO 27900 
27900.00 

8680. 
1.75 

0.000203 

:.mo. 

000 
21. 38 

434. 
1. 82 
BOO. 

CCHV= 0.300 CEHV= 
•SECND 28000.000 
28000.00 21.19 

8680. 579. 
1.75 2.35 

0.000337 100. 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
i. 54 

*SECNO 28031 .000 
PRESSURE FLOW 

EGPRS EGL WC 

612.33 611.66 

28031.00 
8680. 

1. 76 
0.000282 

21. 90 
664. 
2.24 

31. 

250. 

611. 28 
8237. 
4.79 
750. 

0.500 

611. 29 
8051. 

5 .04 
100. 

COFQ 
3.04 

H3 

0.00 

612.00 
7937. 
4.73 

31. 

CRIWS 
QROB 
VROB 
XLOBR 

o.o 
0.00 
551. 
1. 31 
300. 

0.00 
10. 

0.43 
700. 

0.00 
50. 

1.03 
100. 

ROLEN 
0.00 

WSELK 
ALDB 
XNL 
I TRIAL 

375.0 
606.96 

143. 
0.030 

0 

607.26 
239. 

0.030 
0 

607.28 
247. 

0.030 
0 

BWC 

EG 
ACH 
XNCH 
!DC 

TYPE= 
611. 48 

1559. 
0.025 

0 

611. 62 
1719. 
0.025 

0 

611. 66 
1599. 
0.025 

0 

HV 
ARDS 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

TARGET= 
0.36 0.06 
420. 2387. 

0.040 0.000 
0 0.00 

0.34 
23. 

0.040 
0 

0.37 
49. 

0.040 
0 

0. 15 
2423. 
0.000 
0.00 

0.03 
2427. 
0.000 
0.00 

i iG .00 
BWP 
0.00 

BAREA 
1320.00 

QWEIR 

o. 

QPR 

8680. 

BARE A TRAPEZOID 
AREA 

1320. 2158. 

0.00 
79. 

0.99 
31 . 

607.29 
297. 

0.030 
2 

612.33 
1677. 
0.025 

0 

0.32 
80. 

0.040 
0 

0.66 
2428. 
0.000 
0.00 

OLOSS 
TWA 
ELMIN 
TOPWIO 

374.999 
0.00 
315, 

590. 50 
242. 07 

0.00 
319. 

589.90 
213.03 

0.02 
319. 

590. 10 
203.27 

ss 
0 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

604. 70 
604.60 

109.00 
351 .07 

605. 70 
609.80 

117. 27 
330. 31 

605.60 
606. so 

110. 66 
313.93 

ELCHU 
590. 10 

ELLC 

608.70 

ELTRD 

613.20 

0.00 
319. 

590. 10 
282.86 

605.60 
606.50 
44.58 

327.44 

ELCHO 
590. 10 
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SECNO 
Q 
TIME 
SLOPE 

DEPm 
QLOB 
VLOB 
XLDBL 

SPECIAL BRIDGE 

SB XK XKOR 
0.00 1. 55 

*SECNO 31350.000 

CWSEL 
QCH 
VCH 
XLCH 

COFQ 
3.04 

CRIWS 
QROB 
VROB 
XLOBR 

ROLEN 
0.00 

WSELK 
ALOB 
XNL 
ITRIAL 

BWC 

EG 
ACH 
XNCH 
!DC 

61. 00 

3280 CROSS SECTION 31350.00 EXTENDED 0.26 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR 

615. 13 613.61 0.00 662. 8028. 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 
31350.00 22.06 614.46 0.00 608.48 614.84 

8680. 864. 6763. 1053. 278. 1248. 
1. 99 3.11 5.42 2.47 0.028 0.025 

BWP 

HV 
ARDB 
XNR 
!CONT 

0.00 

HL 
VOL 
WTN 
CORAR 

BAREA 
954.00 

BAREA TRAPEZOID 
AREA 

954. 1049. 

1 TARGET= 
0.38 1. 23 
427. 2601. 

0.040 0.000 
0.000330 51. 51. 51. 2 0 2 0.00 

*SECNO 31430.000 
3280 CROSS SECTION 31430.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
31430.00 21. 98 

8680. 905. 
1. 99 3.24 

0.000387 80. 

SPECIAL .BRIDGE 

SB XK 
0.00 

XKOR 
1.55 

•SECNO 31483.000 

614.48 
6603. 
5.50 
80. 

COFQ 
3.04 

50.0 
0.00 

1172. 
2.64 
80. 

ROLEN 
0.00 

3280 CROSS SECTION 31483.00 EXTENDED 

• 

0.29 FEET 

500.0 TYPE= 
608.88 614.87 

279. 
0.028 

0 

BWC 
61 .00 

1200. 
0.025 

0 

1. 37 FEET 

1 TARGET"' 
0.39 
443. 

0.040 

BWP 
0.00 

0 

0.03 
2605. 
0.000 
0.00 

BAREA 
977.00 

• 

• LOSS 
TWA 
ELMIN 
TOPWIO 

ss 
0.00 

ELLC 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ELCHU 
592.40 

ELTRD 

609.60 613.70 

450.000 
0.00 
341. 

592.40 
235.75 

450.000 
0.00 
341. 

592.50 
235.83 

ss 
0.00 

598.90 
595.90 

264.25 
500.00 

598.90 
595. 60 

264. 17 
500.00 

ELCHU 
592.50 

ELCHO 
592.40 

ELCHO 
592.50 

PAGE 76 
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SECND DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENDST 

32B0 CROSS SECTION 28549.00 EXTENDED 3.77 FEET 

28549.00 20.67 612.71 0.00 607.71 613.04 0.33 0.04 0.02 611. 44 
8680. 17. 8462. 202. 30. 1813. 239. 2455. 324. 612. 44 

1. 79 0.57 4.67 0.84 0.028 0.025 0.040 0.000 592 .04 219.35 
0.000208 100. 100. 100. 2 0 0 0.00 345.45 600.00 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 29749.000 
3280 CROSS SECTION 29749.00 EXTENDED 0.37 FEET 

3470 ENCROACHMENT STATIONS= 0.0 750.0 TYPE= 1 TARGET= 749.999 
29749.00 21. 77 613.07 0.00 608.32 613.24 0. 17 o. 18 0.02 612.40 

8680. 3. 8576. 102. 10. 2549. 135. 2520. 332. 609.70 
1. 89 0.28 3.36 0. 75 0.028 0.025 0.040 0.000 591 . 30 465.50 

0.000116 1100. 1200. 1150. 2 0 0 0.00 284.49 750.00 

*SECNO 30474.000 
30474.00 21. 37 613. 12 0.00 608. 46 613.36 0.24 0. 10 0.02 613.55 

8680. 0. 8638. 42. o. 2194. 84. 2561. 337. 611 . 35 
1 .94 0.00 3.94 0.50 0.000 0.025 0 040 0.000 591 . 75 398.52 

0.000151 700. 725. 700. 2 0 0 0.00 282.43 680.95 

•SECND 31199.000 

3470 ENCROACHMENT STATIONS= 0.0 480.0 TYPE= 1 TARGET= 479.999 
31199.00 20.95 613 .15 0.00 608.58 613.53 0.38 0. 14 0.04 615.00 

8680. 0. 8680. o. 0. 1747. o. 2595. 340. 613.30 
1 .98 0.00 4.97 0.00 0.000 0.025 0.000 0.000 592.20 304.26 

0.000239 700. 725. 700. 2 0 0 0.00 130.43 434.68 

CCHV= 0.300 CEHV= 0.500 
*SECNO 31299.000 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31299.00 20. 74 613. 14 0.00 608.56 613.61 0 48 0.03 0.05 598.90 

8680. 760. 6988. 932. 233. 1167. 316. 2599. 341. 595.90 
1. 99 3.26 5.99 2.95 0.028 0.025 0.040 0.000 592.40 267.30 

0.000440 100. 100. 100. 2 0 0 0.00 130. 36 397.65 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH ARDS VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 55 ELCHU ELCHO 
0.00 1.50 3.09 0.00 103.00 0.00 1520.00 0.00 593.60 593.60 

*SECNO 33438.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

616.69 616.17 0.00 2935. 5746. 1520. 1988. 612.90 613.00 

33438.00 22.43 616.03 0 00 610.07 616.27 0. 23 o. 10 0.00 606.70 
8680. 305. 7621. 754. 220. 1861. 565. 2715. 355. 604.60 

2. 14 1. 39 4. 10 t. 34 0.025 0.025 0.035 0.000 593.60 252. 11 
0.000143 5. 5. 5. 2 0 4 0.00 383.85 635.96 

*SECNO 33538.000 
33538.00 22.48 616.07 0.00 610.17 616.28 0.22 0.01 0.00 613. 69 

8680. 79. 8233. 368. 112. 2149. 378. 2721. 356. 610.99 
2. 15 0.70 3.83 0.97 0.025 0.025 0.035 0.000 593.59 260.35 

0.000112 100. 100. 100. 1 0 0 0.00 371 .30 63 1. 65 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 34888.000 
3280 CROSS SECTION 34888.00 EXTENDEO 1.52 FEET 

34888.00 22.72 616. 22 0.00 610.56 616.47 0.25 0. 18 0.01 614.00 
8680. 187. 8493. 0. 184. 2079. 2. 2797. 366. 616.00 

2.25 1.01 4.09 o. 12 0.025 0.025 0.035 0.000 593. 50 0.00 
0.000154 1400. 1350. 1300. 2 0 0 0.00 281 . 59 281. 59 

*SECNO 37038.000 

3265 DIVIDED FLOW 

37038.00 22.34 616.54 0.00 611. 26 616.83 0.29 0.35 0.01 617.50 
8680. 0. 8680. o. 2. 2017. 0. 2903. 377. 617.80 

2.38 o. 13 4.30 0.00 0 025 0.025 0.000 0.000 594.20 25.32 
0.000169 2100. 2150. 2200. 2 0 0 0.00 166,88 281. 95 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
0 OLDB OCH OROB ALDB ACH AROB VDL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC ICDNT CORAR TOPWID ENDST 

PKtSSUKt AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

616.38 614.87 0.00 1182. 7453. 977. 1122. 610.90 614.90 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31483.00 23.07 615,57 0.00 608.77 615.88 0.31 1. 01 0.00 598.90 

8680. 982. 6351. 1347. 330. 1265. 594. 2607. 342. 595 .60 
2.00 2.98 5.02 2.27 0.028 0.025 C.040 0.000 592.50 224.98 

0.000300 53. 53. 53. 2 0 2 0.00 275.01 500.00 

*SECNO 31583.000 
3280 CROSS SECTION 31583.00 EXTENDED 1.09 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500 0 TYPE= 1 TARGET= 450.000 
31583.00 23.09 615.64 0.00 609. 46 615.92 o. 28 0.02 0.01 615.35 

8680. 1 . 8607. 72. 3. 2031. 103. 2612. 342. 613.65 
2.00 0.20 4.24 o. 70 0.025 0 025 0.035 0.000 592.55 280.71 

0.000149 100. 100. 100. 2 0 0 0.00 219.29 500.00 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 33333.000 
33333.00 22.53 615.93 0.00 610.07 616. 15 0.21 0.22 0.01 613.50 

8680. 84. 8219. 377. 118. 2158. 387. 2709. 354. 610.80 · 
2. 14 0.71 3.81 0.97 0.025 0.025 0.035 0.000 593.40 257.75 

0.000110 1700. 1750. 1800. 2 0 0 0.00 375.53 633. 28 

CCHV= 0.300 CEHV= 0.500 
*SECNO 33433.000 
33433.00 22.33 615.93 0.00 610.07 616. 17 0.24 0.01 0.01 606. 70 

8680., 292. 765i. 737. 209. 1851. 550. 2715. 355. 604.60 
2. 14 1.40 4. 13 1.34 0.025 0.025 0.035 0.000 593.60 266. 10 

0.000147 100. 100. 100. 1 0 0 0.00 367.51 633 .61 
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-·" SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALDB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

3470 ENCROACHMENT STATIONS= 241.0 795.9 TYPE,. 4 TARGET= 0.016 
23569.00 21. 71 e 10. 11 n nn 610.06 610.28 n ., n n• n M 610.00 v.vV' V, 1 r v.v .... V,V" 

8680. 351. . 8329. o. 447. 2468. 0. 2144 . 211. 610. 40 
1. 49 0.79 3.37 0.01 0.030 0.025 0.028 0.000 588.40 241 .02 

0.000099 150. 250. 300. 2 0 0 0.00 459.26 795 .92 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 24369.000 

3470 ENCROACHMENT STATIONS= o.o 500.0 TYPE= 1 TARGET: 499.999 
24369.00 21.24 610.14 0.00 610.08 610.41 0.27 0.10 0.03 605.50 

8680. 287. 8391. 2. 265. 1982. 5. 2192. 218. 609.50 
1. 55 1.09 4.23 0.33 0.028 0.025 0.025 0.000 588.90 149.03 

0.000144 B50. 800. 900. 2 0 0 0.00 338. 16 487.19 

*SECNO 25819.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 260.0 775.0 TYPE= , TARGET= 515.000 
25819.00 21 .52 610. 32 0.00 610.26 610. 72 0.41 0.28 0.04 609.20 

8680. 30. 8631. 19. 60. 1680. 34. 2259. 230. 609.30 
1. 63 0.50 5. 14 0.56 0.028 0.025 0.025 0.000 588.80 260.00 

0.000262 1350. 1450. 1500. 0 0 0 0.00 365.99 775.00 

CCHV= Q.300 CEHV= 0.500 
*SECNO 25919.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 25919.00 EXTENDED 0. 71 FEET 

3470 ENCROACHMENT STATIONS= 287.0 750.0 TYPE= 1 TARGET= 463 .000 
25919.00 20.81 610.31 0.00 610.26 610. 80 0.49 0.04 0.04 604.90 

I 
8680. 145. 8401. 134. 92. 1472. 64. 2263. 231. 604.00 

1. 63 1. 57 5.71 2. 11 0.028 0.025 0.025 0.000 589. 50 287 .00 
0.000612 100. 100. 100. 2 0 0 0.00 315.27 750.00 
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SECNO OEPTH CWSEL CRIWS WSELK EG 
Q QLOB OCH OROS ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL roe 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC 
0.00 1. 68 3.04 0.00 104.00 

*SECNO 26025.000 
3280 CROSS SECTION 26025.00 EXTENOEO 1.40 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR 

611 . 63 611.55 o.oo 842. 7890. 

3470 ENCROACHMENT STATIONS= 
26025.00 21.50 611.00 

8680. 322. 8112. 
1.64 1.44 5.25 

0.000487 106. 106. 

*SECNO 26125.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT 
26125.00 21.54 

8680. 33. 
1.64 0.51 

0.000260 100. 

STATIONS= 
611. 03 

8632. 
5. 13 
100. 

CCHV= 0.100 CEHV= 0.300 
*SECNO 26900. 000 

287.0 
o.oo 
246. 
1. 75 

· 106. 

260.0 
0.00 

15. 
0.60 
100. 

750.0 
610.95 

224. 
0.028 

2 

750.0 
610.99 

65. 
0.028 

2 

TYPE= 
611 . 40 

1544. 
0.025 

0 

TYPE= 
611. 44 

1684. 
0.025 

0 

HV HL 
AROB VOL 
XNR WTN 
ICDNT CORAR 

BWP BAREA 
0.00 1220.00 

BAREA TRAPEZOID 
AREA 

1220. 1914. 

1 TARGET= 
0. 40 0.60 
140. 2267. 

0.025 0.000 
2 0.00 

TARGET= 
0.41 0.03 

25. 2271. 
0.025 0.000 

0 0.00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TDPWID ENDST 

ss ELCHU 
0.00 589.50 

ELLC ELTRO 

607. 90 610.00 

463.000 
0.00 
231. 

589.50 
463.00 

490.000 
0.00 
232. 

589.49 
350.99 

604.90 
604.00 

287.00 
750.00 

609.B9 
609.99 

260.00 
750.00 

2800 NAT 01= 5509.87 WSEL= 611.25 ENC 01= 5509.87 WSEL= 611.35 RATIO= 0.0000 
611. 35 NAT 01= 5588. RATIOS LOB,CH,"llOB= O.OOOB 0.9665 0.0326 WSEL= 

3470 ENCROACHMENT STATIONS= 
26900.00 21.BB 611.2B 

8680. 0. 85 15 . 
1.69 0.00 4.91 

0.000256 800. 775. 

,, ' • 

178.0 
0.00 
165. 
0.96 
725. 

372.8 
611 . 25 

0. 
0.000 

2 

TYPE= 
611 . 64 

1736. 
0.02B 

0 

4 TARGET= 
0.37 0.20 
171. 2304. 

0.040 0.000 
0 0.00 

• 

0.014 
0.00 
237. 

589. 40 
194.84 

610.00 
608.80 

178. 00 
372.84 

PAGE 54 
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SECNO DEPTH CWSEL 
0 OLOB OCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHV= 0.100 CEHV= 0.300 
*SECNO 19119.000 

CRIWS WSELK 
QROB ALOB 
VROB XNL 
XLOBR !TRIAL 

• EG HV HL DLDSS BANK ELEV 
ACH AROB VOL TWA LEFT /RIGHT 
XNCH XNR WTN ELMIN SSTA 
!DC !CONT CORAR TOPWID ENDST 

2B00 NAT 01= 10644.51 WSEL= 609.01 ENC 01= 10644.51 WSEL= 609.11 RATIO= 0.0000 
609.11 NAT 01= 10770. RATIOS LOB,CH,RDB= 0.0000 0.9119 0.0881 WSEL= 

3470 ENCROACHMENT STATIONS= 123.0 439 .8 TYPE= 4 TARGET= 0.012 
19119.00 20.95 609.05 0.00 609.01 609.39 0.34 o. 12 0.04 609. 20 

i.11-,CC n . ... . ... ,.. 1089 . o. 2718. 762. i748. i69. 599.60 I "1''-U U , v. l.;J I fO, 

1 . 18 0.00 4.85 1. 43 0.000 0.025 0.045 0.000 588. 10 123.53 
0.000182 850. 875. 800. 2 0 0 0.00 316.28 439,80 

•SECNO 20219.000 
2800 NAT Q1= 13892.94 WSEL= 609.35 ENC 01= 13892.94 WSEL= 
NAT 01= 14106. RATIOS LOB,CH,ROB= 0.0000 0.9062 0.0938 WSEL= 

609.45 RATIO= 0.0000 
609. 45 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 0.0 628.2 TYPE= 4 TARGET= 0.015 
20219.00 21. 69 609. 39 0.00 609.35 609.55 o. 16 

14265. o. 13139. 1126. 0. 3893. 1031. 
1. 27 0.00 3. 38 1.09 0.000 0.025 0.040 

0.000107 1100. 1100. 1000. 2 0 0 

•SECNO 21119.000 
2800 NAT Q1= 11223.46 WSEL= 609.39 ENC 01= 11223,46 WSEL= 
NAT 01= 11399. RATIOS LOB,CH,ROB= 0.1880 0.8120 0.0000 WSEL= 

3265 DIVIOEO FLOW 

0. 15 0.02 620. 70 
1852. 180. 606.90 
0.000 587.70 30. 71 
0.00 589.07 628. 16 

609.49 RATIO= 0.0000 
609.49 

3470 ENCROACHMENT STATIONS= 209.5 700.0 TYPE= 4 TARGET= 0.015 
21119.00 20. 73 609. 43 0.00 609.39 609. 70 0. 27 

14265. 2481. 11784. o. 1142. 2616. 0. 
1. 33 2.17 4.50 0.00 0.028 0.025 0.000 

0.000164 BOO. 900. 900. 2 0 0 

•SECNO 22069.000 
2800 NAT 01= 8141.97 WSEL= 609.45 ENC 01= 8183.69 WSEL= 
NAT 01= 8252. RATIOS LOB,CH,ROB= 0.0073 0.9918 0.0009 WSEL= 

0. 12 0.03 607.30 
1941. 190. 609.30 
0.000 588.70 209. 46 
o.oo 401. 19 700.00 

609.55 RATIO= -0.0051 
609.55 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
0 OLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL !DC !CONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 99.0 300.0 TYPE= 4 TARGET= 0.008 
22069.00 21. 29 609.49 0.00 609.45 609.97 0.48 0.21 0.06 609.50 

14265. a. 14265. a. a. 2566. a. 2008. 196. 608. 30 
1.38 0.00 5.56 0.00 0.000 0.025 0.000 0.000 58B.20 99.03 

0.000311 BOO. 950. 900. 2 a a o.oo 200.97 300.00 

*SECNO 22419.000 
2800 NAT 01= 16358.19 WSEL= 609.90 ENC 01= 16358.19 WSEL= 610.00 RATIO= 0.0000 

610.00 NAT 01= 16587. RATIOS LOB,CH,ROB= 0.4535 0.5282 0.0183 WSEL= 
3280 CROSS SECTION 22419.00 EXTENDED 10.05 FEET 

3470 ENCROACHMENT STATIONS= 4.3 521. 3 TYPE= 4 TARGET= 0.014 
22419.00 21.75 609.95 0.00 609.90 610.06 o. to 

13000. 5866. 6963. 172. 3250. 2234. 125. 
1. 42 1. 80 3. 12 1.37 0.028 0.025 0.028 

0.000064 400. 350. 250. 2 a a 

*SECNO 23319.000 
2800 NAT 01• 9322.09 WSEL= 609.81 ENC 01= 9322.09 WSEL= 
NAT Q1= 9473. RATIOS LOB,CH,ROB= 0.0685 0.8552 0.0763 WSEL= 

3265 DIVIDED FLOW 

0.05 0.04 601. 80 
2042. 200. 603.80 
0.000 588. 20 4.32 
0.00 516.95 521 . 27 

609.91 RATIO= 0.0000 
609.91 

3470 ENCROACHMENT STATIONS= 198.3 759.7 TYPE= 4 TARGET= 0.016 
23319.00 21.35 609.85 0.00 609.81 610.23 0.37 

13000. 781. 11325. 893. 575. 2182. 354. 
1. 47 1. 36 5. 19 2.52 0.028 0.025 0.028 

0.000198 800. 900. 875. 2 a a 

*SECNO 23569.000 
2800 NAT 01= 8774.70 WSEL= 610.06 ENC 01= 8774.70 WSEL= 
NAT 01= 8914. RATIOS LOB,CH,ROB= 0.0566 0.9433 0.0001 WSEL= 

3265 DIVIDED FLOW 

3280 CROSS SECTION 23569.00 EXTENDED 0. 51 FEET 

0.09 0.08 606.60 
2128. 209. 602.20 
0.000 588.50 198.26 
0.00 444.79 759.71 

610.16 RATIO= 0.0000 
610.16 

'. • • 
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SECNO 
Q 
TIME 
~LOPE 

16418.00 
14265. 

0.97 
0.000381 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

20. 76 
0. 

o.oo 
22. 

CWSEL 
QCH 
VCH 
XLCH 

608.26 
13610. 

5.37 
22. 

CRIWS 
QROB 
VROB 
XLOBR 

0.00 
655. 
1. 18 
22. 

WSELK 
ALOB 
XNL 
ITRI AL 

608.23 
51. 

0.035 
2 

EG 
ACH 
XNCH 
!DC 

608.69 
2536. 
0.025 

0 

• HV 
AROB 
XNR 
!CONT 

0.43 
554. 

0.040 
3 

HL 
VOL 
WTN 
CORAR 

0.69 
1486. 
0.000 
0.00 

3700. BRIDGE STENCL= 177 .00 STENCR= 385. 74 
*SECNO 16768.000 

OLOSS BANK ELEV 
TWA LEFT /RIGHT 
ELM IN SSTA 
TOPWID END ST 

0.00 
143. 

587.50 
477.57 

606. 70 
605. 10 

122.43 
600.00 

2800 NAT Q1= 14745.70 WSEL= 608.62 ENC Q1= 14745.70 WSEL= 
NAT 01= 14944. RATIOS LOB,CH,ROB= 0.1055 0.6953 0.1992 WSEL= 

608,72 RATIO= 0.0000 
608.72 

3470 ENCROACHMENT STATIONS= 
16768.00 20.61 608.61 

14265. 1415. 10090. 
1.00 1.96 4. 12 

0.000096 400. 350. 

*SECNO 17168.000 

102.9 
0.00 

2760. 
1. 87 
300. 

537.8 
608.62 

722. 
0.028 

2 

TYPE: 
608.81 

2448. 
0.025 

0 

4 TARGET= 
0.20 0.06 

1473. 1517. 
0.030 0.000 

0 0.00 

0.013 
0.07 
147. 

588.00 
434. 89 

597.70 
591. 10 

102.89 
537.78 

2800 NAT Q1= 17508.48 WSEL= 608.76 ENC Q1= 17508.48 WSEL= 608.86 RATIO= 0.0000 
608.86 NAT 01= 17754. RATIOS LOB,CH,ROB= 0.5220 0.4159 0.0621 WSEL= 

3280 CROSS SECTION 17168.00 EXTENDED 2.76 FEET 

3470 ENCROACHMENT STATIONS= 62.7 559.3 TYPE= 4 TARGET= 0.014 
17168.00 20. 76 608. 76 0.00 608.76 608.87 0. 12 

14265. 7433. 6043. 789. 3179. 1840. 524. 
1 .04 2.34 3.28 1.50 0.025 0.025 0.028 

0.000068 600. 400. 100. 2 0 0 

•SECNO 17268.000 
2800 NAT Q1= 10151.29 WSEL= 608.72 ENC Q1= 10151.29 WSEL= 
NAT 01= 10280. RATIOS LOB,CH,ROB= 0.0343 0.9580 0.0076 WSEL= 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17268.00 EXTENDED 2.32 FEET 

0.03 0.03 598.20 
1566. 151. 599. 10 
0.000 588.00 62.67 
0.00 496,58 559.25 

608.82 RATIO= 0.0000 
608.82 

3470 ENCROACHMENT STATIONS= 169.2 673.5 TYPE= 4 TARGET= 0.012 
17268.00 22.22 608.72 0.00 608.72 608.94 0.22 0.01 0.05 608.80 

14265. 373. 13876. 16. 309. 3625. 29. 1577. 152. 609.20 
1.05 1. 21 3.83 0.56 0.025 0.025 0.028 0.000 586.50 169.20 

0.000202 100. 100. 100. 2 0 0 0.00 447.98 673.52 
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?????? 77??77 

SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICONT CORAR TOPWID ENOST 

· SPECIAL BRIOGE 

SB XI< XKOR COFQ ~OLEN BWC BWP BAREA ss ELCHU 
0.00 1.60 3.04 0.00 191.80 0.00 3230.00 0.00 586.50 

*SECNO 17368.000 
3700. BRIDGE STENCL= 169.20 STENCR= 673.52 

2800 NAT QI= 10334.44 WSEL= 608.86 ENC QI= 10334.44 WSEL= 
NAT Q1= 10469. RATIOS LOB.CH.ROB= 0.0390 0.9522 0.0088 WSEL= 

608.96 RATIO= 0.0000 
608.96 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17368.00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC 

609.20 608.94 

HJ 

0.00 

3470 ENCROACHMENT STATIONS= 

QWEIR 

1509. 

169.2 

2.49 FEET 

QPR 

12769. 

673.5 TYPE= 
17368.00 22.39 608.89 0.00 608.86 609. 10 

14265, 430. 13811. 24. 346. 3659. 
1.06 1.24 3.77 0.62 0.025 0.025 

0.000194 100. 100. 100. 2 0 

*SECNO 18244.000 

BARE A TRAPEZOID 
AREA 

3230. 3932. 

4 TARGET= 
0.21 o. 17 

39. 1586. 
0.028 0.000 

4 0.00 

ELLC 

607.00 

0.013 
0.00 
153. 

586.50 
482.09 

ELTRD 

607. 10 

GOB.BO 
609.20 

169.20 
673.52 

2800 NAT 01= 13896.28 WSEL= 608.99 ENC 01= 13896.28 WSEL= 609.09 RATIO= 0.0000 
609.09 NAT 01= 14120. RATIOS L08,CH,ROB= 0. 1314 0.7061 O. 1625 WSEL= 

3280 CROSS SECTION 18244.00 EXTENDED 0.61 FEET 

3470 ENCROACHMENT STATIONS= 59.3 589.6 TYPE= 4 TARGET= 0.016 
18244 .00 21. 72 609.02 0.00 608.99 609.23 o. 21 o. 12 0.00 602.80 

14265, 1765. 10275. 2224. 961. 2486. 1166. 1669. 161 . 598.40 
1.13 1. 84 4. 13 1 . 91 0.025 0.025 0.028 0.000 587.30 59.27 

0.000108 150. 876. 1400. 1 0 0 0.00 530.33 589.60 

•,. ( • • 
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71?? ?????? • 1·t , 

SECNO DEPlH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
0 OLOB OCH OROS ALOB ACH ARDB VOL lWA LEFl /RIGHT 
TIME VLOB VCH VR• B XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

*SECNO 9777.000 
2800 NAT 01= 16532.49 WSEL= 605.83 ENC 01= 16532.49 WSEL= 
NAT Q1= 17139. RATIOS LOB.CH.ROB= 0.3619 0.6315 Q.0067 WSEL= 

3280 CROSS SECTION 9777.00 EXTENDED 1.27 FEET 

605.93 RATIO= 0.0000 
605.93 

3470 ENCROACHMENl SlAllONS= 298.9 1030.0 TYPE= 4 lARGET= 0.035 
9777 .00 20.37 605.82 

16560. 5706. 10854. 
0.64 1.55 3.85 

0.000106 100. 100. 

CCHV= 0.100 CEHV= 0.300 
*SECNO 11596.000 

0.00 605. 83 605.98 0. 16 
o. 3674. 2820. o. 

0.00 0.035 0.025 0.000 
100. 0 0 0 

2800 NAT Q1= 10132.62 WSEL= 605.91 ENC 01= 10132.62 WSEL= 
NAT 01= 10284. RATIOS LOB,CH,ROB= 0.0000 0.9081 0.0919 WSEL= 

0.01 0.00 597.85 
931. 85. 602. 25 

0.000 585.45 298.93 
0.00 731 . 07 1030.00 

606.01 RATIO= 0.0000 
606.01 

3470 ENCROACHMENT STATIONS= 812.0 1321. 4 TYPE= 4 TARGET= 0.015 
11596.00 19.50 605.90 0.00 605.91 606.37 0.47 

16560. 0. 15323. 1237. 0. 2678. 961. 
0.73 c.oo 5.72 1. 29 0.000 0.025 C.040 

0.000276 1975. 1819. 1660. 2 0 0 

*SECNO 13196.000 
2UOU NAT Ql= 9782.09 WSEL= bUb.~~ ENC Qi= 9782.09 WSEL= 
NAT Q1= 10021. RATIOS LOB,CH,ROB= 0.0000 0.9135 0.0865 WSEL= 

0.30 0.09 607. 60 
1148. 111. 600.70 
0.000 586.40 815.89 
0.00 505.48 1321.38 

606.49 RATIO= 0.0000 
606. 49 

3470 ENCROACHMENT STATIONS= 0.0 310. 8 TYPE= 4 TARGET= 0.024 
13196.00 20.89 606.39 0.00 606.39 

16560. o. 15502. 1058. 0. 
0.82 o.oo 5.47 2.08 0.000 

0.000294 1320. 1600. 1760. 2 

*SECNO 14796.000 
2800 NAT 01= 8615.92 WSEL= 606.74 ENC 
NAT 01= 8700. RATIOS LOB,CH,ROB= 0.0000 
14796.00 19.46 606.76 0.00 606.74 

16560. o. 16560. o. 0. 
0.89 o.oo 6.51 0.00 0.000 

0.000368 1600. 1600. 1600. 2 

606.83 0.44 
2833. 508. 
0.025 0.045 

0 0 

01= 8699.92 WSEL• 
1.0000 0.0000 WSEL= 

607.42 0.66 
2543. 0. 
0.025 0.000 

0 0 

0.46 0.00 610.90 
1278. 126. 595.90 
0.000 585.50 15.74 
0.00 295.06 310.80 

606.84 RATIO= -0.0097 
606.84 

0.52 0.07 
1387. 135. 
0.000 587.30 
0.00 177.51 

621. 70 
613. 10 

102.55 
280.06 
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?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

•SECNO 16096.000 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

CLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT Q1= 9065.94 WSEL= 60?.41 ENC Q1= 9065.94 WSEL= 
NAT Q1= 9192. RATIOS LOB,CH,ROB= 0.0000 0.9789 0.0211 WSEL= 

607.51 RATIO= 0.0000 
607.51 

3470 ENCROACHMENT STATIONS= 
16096.00 20.62 607.42 

14265. o. 14163. 
0.96 0.00 5.25 

0.000253 1200. 1300. 

CCHV= 0.300 CEHV= 0.500 
*SECNO 16396.000 

100.0 357.0 
0.00 607.41 
102. o. 
1.01 0.000 

1600. 2 

TYPE= 4 TARGET= 0.014 
607.84 0.42 0.40 0.02 613.40 

2700. 101 . 1467. 14 1 . 604.60 
0.025 0.040 0.000 586.80 114. 30 

0 0 0.00 24 2. 67 356.97 

2800 NAT 01= 7406.33 WSEL= 607.44 ENC 01= 7406.33 WSEL= 
NAT Q1= ?502. RATIOS LOB,CH,RDB= 0.0005 0.9773 0.0222 WSEL= 

607.54 RATIO= 0.0000 
607.54 

3280 CROSS SECTION 16396.00 EXTENDED 0.25 FEET 

3470 ENCROACHMENT STATIONS= 177. 0 385.7 TYPE= 4 TARGET= 0.013 
16396.00 19.95 607.45 0.00 607.44 608.00 0.55 0.09 0.06 606.70 

14265. 0. 14130. 135. 0. 2366. 120. 1485. 143. 605. 10 
0.97 0.00 5.97 1. 13 0.000 0.025 0.040 0.000 587.50 177,00 

0.000381 300. 300. 300. 2 0 0 0.00 208.74 385.74 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU 
0.00 1. 62 3.07 0.00 290.00 0.00 2030.00 0.00 587. 50 

•SECND 16418.000 
3280 CROSS SECTION 16418.00 EXTENDED 1.06 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

608.69 608.00 0.00 o. 14244. 2030. 5162. 605 .30 606. 10 

3470 ENCROACHMENT STATIONS= 177. 0 · 385.7 TYPE= 4 TARGET= 1.000 
ELENCL= 0.00 ELENCR= 0.00 

= = 
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?.?? 77???? • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU 
o.oo 1. 79 2.80 0.00 161.00 0.00 1680.00 0.00 584.40 

•SECNO 8394.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC EL TRD 
AREA 

607. 34 605.87 0.00 7690. 7180. 1680. 2576. 600.40 600.90 

3470 ENCROACHMENT STATIONS= 121. 8 852.6 TYPE= TARGET= 840.000 
15 MILE RD us 

8394.00 21 . 15 605.55 0.00 605.53 605.69 o. 14 o. 36 0.00 595.80 
14820. 7006. 7814, 0. 3224. 2227. o. 779. 68, 100000.00 

0.53 2. 17 3.51 0.00 0.035 0.025 0.000 0.000 584.40 121. BO 
0.000188 54. 54. 54. 2 0 4 0.00 730.80 852.60 

*SECNO 8494.000 
2800 NAT 01= 14972.58 WSEL= 605.51 ENC Q1= 14972.58 WSEL= 605.61 RATIO= 0.0000 

605. 61 NAT Q1= 15208. RATIOS LOB,CH,ROB= 0.3606 0.6352 0.0042 WSEL= 
3280 CROSS SECTION 8494.00 EXTENDED 0.83 FEET 

3470 ENCROACHMENT STATIONS"' 271. 5 921. 3 TYPEaa 4 TARGET"' 0.015 
8494.00 21 .03 605.53 0.00 605.51 605.74 o. 21 

16560. 5893. 10667. 0. 3155. 2451. o. 
0.54 1. 87 4.35 0.00 0.035 0.025 0 000 

0.000127 100. 100. 100. 2 0 0 

*SECNO 9594.000 
2800 NAT Q1= 15427.24 WSEL= 605.65 ENC 01= 15427.24 WSEL= 
NAT 01: 15948. RATIOS LOB,CH,ROB= 0.3426 0.6506 0.0068 WSEL= 

3280 CROSS SECTION 9594.00 EXTENDED 0.88 FEET 

0.02 0.04 596. 10 
792. 70. 602. 40 

0.000 584.50 271 . 46 
0.00 649.87 921. 33 

605.75 RATIO= 0.0000 
605.75 

3470 ENCROACHMENT STATIONS= 322.3 1030.0 TYPE= 4 TARGET= 0.033 
9594.00 19.98 605.68 0.00 505.65 605. 86 o. 18 o. 12 0.01 598. 10 

16560. 5427. 11133. o. 3385. 2757. 0. 905. 81. 602.50 
0.62 1.60 4.04 0.00 0.035 0.025 0.000 0.000 585.70 322.33 

0.000120 630. 1100. 1520. 2 0 0 0.00 707.67 1030.00 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWIO ENOST 

*SECNO 9653.000 
3280 CROSS SECTION 9653.00 EXTENDED 1. 22 FEET 

3470 ENCROACHMENT STATIONS= 260.0 1210.0 TYPE= 1 TARGET= 950.000 
9653.00 20.32 605. 72 0.00 605.68 605 .88 0. 16 0.01 0.01 597 .80 

16560. 5638. 10786. 136. 3756, 2814. 171. 913. 82. 602. 20 
p.63 1.50 3.83. o. 79 0.035 0.025 0.030 0.000 585.40 260.00 

0.000102 59. 59. 59. 2 0 0 0.00 872:.42 1132.42 

*SECNO 9654.000 
3700. BRIDGE STENCL• 260.00 STENCR• 1210.00 

3280 CROSS SECTION 9654.00 EXTENDED 1.47 FEET 

3370 NORMAL BRIDGE ,NRD• 21 MIN ELTRD• 601. 40 MAX ELLC= 603. 40 

9654.00 20.27 605.67 0.00 605.60 605.93 0.26 0.00 0.05 603 .30 
16560. 6363. 10138. 59, 2329. 2 144. 62. 913. 82, 603. 40 

0.63 2. 73 4.73 0.94 0.025 0.020 0.025 0.000 585.40 o.oo 
0.000448 1 . 1. 1 . 2 0 0 -2057.93 1061.86 1061.86 

*SECNO 9676.000 
3280 CROSS SECTION 9676.00 EXTENDED 1 . 5 1 FEET 

3370 NORMAL BRIOGE,NRD= 21 MIN ELTRO• 601. 40 MAX ELLC• 603.40 

9676.00 20. 31 605,71 0.00 605.61 605.94 0.23 0.01 0.01 603.30 
16560. 7018. 9472. 70. 2359. 2147. 66. 916. 83. 603 .40 

0.63 2.98 4.41 1. 05 0.025 0.020 0.025 0.000 585.40 0.00 
0.000524 22. 22. 22. 0 0 0 -2060.75 1063 .03 1063.03 

*SEGNO 9677.000 

3470 ENCROACHMENT STATIONS• 280.0 1210.0 TYPE• 1 TARGET• 930.000 
9677.00 20.41 605.81 0.00 605.82 605.97 0. 16 0.00 0.02 597.80 

16560. 5676. 10776. 108. 3756. 2827. 181. 916. 83. 602. 20 
0.63 1.51 3.81 0.60 0.035 0.025 0.040 0.000 585,40 280.00 

0.000101 1 . 1 . 1 . 2 0 0 0.00 855.24 1135.24 

-, 
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SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHV= 0,300 CEHV= 0.500 
*SECNO 1323.000 
3280 CROSS SECTION 1323.00 

3470 ENCROACHMENT STATIONS= 
1323.00 21. 65 603.80 

16040. 4236. 10817. 
0.06 1. 41 4. 17 

0.000099 100. 100. 

CCHV= 0.100 CEHV= 0.300 
*SECNO 2223.000 

CRIWS 
QROB 
VROB 
XLOBR 

EXTENDED 

329.0 
0.00 
987. 
1.65 
100. 

• WSELK EG HV HL OLDSS BANK ELEV 
ALOB ACH AROB VOL TWA LEFT /RIGHT 
XNL XNCH XNR WTN ELMIN SSTA 
ITRIAL IOC ICONT CORAR T0PWID ENOST 

1.05 FEET 

940.0 TYPE= 1 TARGET= 650.0CO 
0.00 604 .oo 0. 19 0.02 0.06 592.05 

3004. 2596. 598. 144. 14. 591 . 55 
0.040 0.025 0.040 0.000 582. 15 329.00 

2 0 0 0.00 611.00 940.0C 

2800 NAT Q1= 11024.13 WSEL= 603.71 ENC Q1= 11024.13 WSEL= 603.81 RATIO= 0.0000 
603.81 NAT Qf= 11131. RATIOS LOB,CH,ROB= 0.0066 0.9664 0.0271 WSEL= 

3470 ENCROACHMENT STATIONS= 288.7 470.6 TYPE= 4 TARGET= 0.010 
2223.00 21. 14 603. 70 

16040. 26. 15668. 
o. 11 0.46 5.89 

0.000216 870. 900. 

CCHV= 0.100 CEHV= 0.30C 
*SECNO 3180.000 

0.00 603.71 604 .22 0.53 
346. 56. 2662. 233. 
1. 49 0.110 0.025 0.060 
940. 2 0 0 

2800 NAT Q1= 11047.32 WSEL= 603.93 ENC Q1= 11047.32 WSEL= 
NAT Qf= 11161. RATIOS LOB,CH,ROB= 0.0164 0.9448 0.0387 WSEL"' 

0. 13 0. 10 598.46 
238. 22. 593.26 

0.000 582.56 288.71 
0.00 181. 84 470.55 

604.03 RATIO= 0.0000 
604.03 

3470 ENCROACHMENT STATIONS= 268.3 472.8 TYPE= 4 TARGET= 0.010 
3180.00 20.92 603.92 0.00 603.93 604. 43 0.51 

16040. 181. 15329. 530. 135. 2631. 243. 
0. 15 1.34 5.83 2. 18 0.040 0.025 0.040 

0.000215 925. 957. 995. 2 0 0 

*SECNO 5720.000 
2800 NAT Q1= 10517.95 WSEL= 604.52 ENC Q1= 10517.95 WSEL= 
NAT Qf= 10647. RATIOS LOB,CH,ROB= 0.0407 0.9543 0.0050 WSEL= 

0. 21 0.00 598.90 
303. 26. 593.70 

0.000 583.00 268,32 
0.00 204.52 472.84 

604.62 RATIO= 0.0000 
604.62 

3470 ENCROACHMENT STATIONS= 303.2 556.0 TYPE= 4 TARGET= 0.012 
5720.00 20.34 604.54 0.00 604.52 604.98 0.44 0.54 0.01 599.30 

14820. 498. 14322. o. 380. 2648. o. 480. 40. 600.90 
0.29 1 . 31 5.41 0.00 0.040 0.025 0.000 o.ooc 584.20 303.25 

0.000208 2600. 2540. 2500. 2 0 0 0.00 252.75 556.00 

PAGE 
4. 



?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

•SECNO 7470.000 

CR!WS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 

·IDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELM IN 
TDPWIO 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT Qt= 16881,93 WSEL= 605.05 ENC Qt= 16881.93 WSEL= 605.15 RATIO= 0.0000 
605. 15 NAT 01= 17396. RATIOS LOB,CH,ROB= 0.3567 0.6393 0.0040 WSEL= 

3280 CROSS SECTION 7470.00 EXTENDED 0. 78 FEET 

3470 ENCROACHMENT STATIONS= 495.4 1059.0 TYPE= 4 TARGET= 0.030 
7470.00 20.98 605.08 0.00 605.05 605.22 o. 14 

14820. 5073. 9747. 0. 3233. 2809. o. 
0.46 1. 57 3.47 0.00 0.035 0.025 0.000 

0.000080 1830. 1710. 1750. 2 0 0 

*SECND 8270.000 
2800 NAT 01= 14220.82 WSEL= 605.09 ENC 01= 14220.82 WSEL= 
NAT 01= 14461. RATIOS LOB,CH,ROB= 0.3489 0.6479 0.0032 WSEL= 

3280 CROSS SECTION 8270.00 EXTENDED 0.52 FEET 

0.21 0.03 595.70 
663. 56. 602.00 

0.000 584. 10 495.43 
0.00 563.57 1059 .00 

605.19 RATIO= 0.0000 
605.19 

3470 ENCROACHMENT STATIONS= 385.7 921. 3 TYPE= 4 TARGET= 0.017 
8270.00 20.72 605. 12 

14820. 5073. 9747. 
0.52 1. 79 4.05 

0.000112 BOO. 760. 

CCHV= 0.300 CEHV= 0.500 
*SECNO 8340.000 

0.00 605.09 
0. 2839. 

0.00 0.035 
840. 2 

605. 30 o. 18 0.07 0.01 596.00 
2408. 0. 764, 66. 602.30 
0.025 0.000 0.000 584.40 385. 75 

0 0 0.00 535.58 921 . 33 

2800 NAT Qt= 10904.25 WSEL= 605.15 ENC 01= 10904.25 WSEL= 605.25 RATIO= 0.0000 
605.25 NAT Qt= 11131. RATIOS LOB,CH,ROB= 0.4248 0.5712 0.0039 WSEL= 

3280 CROSS SECTION 8340.00 EXTENDED 0.58 FEET 

3470 ENCROACHMENT STATIONS= 323.7 878.7 TYPE= 4 TARGET= 0.020 
8340.00 20.78 605. 18 0.00 605. 15 605.33 o. 14 0.01 0.01 595,80 

14820. 6175. 8645. 0. 2739. 2462. o. 772. 67. 602.50 
0.53 2.25 3.51 0.00 0.035 0.025 0.000 0.000 584.40 323.66 

0.000190 70. 70. 70. 2 0 0 0.00 555. 04 878. 70 

• • 
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7.77 ???? ?? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLDB 
VLOB 
XLOBL 

*SECNO 1039.000 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
1039.00 18.84 601.94 

16040. 74. 15845. 
0.05 0.25 7.23 

0.000367 465. 445. 

*SECNO '\100.000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
QRDB 
VRDB 
XLDBR 

706.B 
0.00 
121. 
0.27 
430. 

418.5 

WSELK 
ALDB 
XNL 
!TRIAL 

930.0 
0.00 
294. 

0.400 
2 

EG 
ACH 
XNCH 
IDC 

TYPE= 
602.74 

2192. 
0.025 

0 

1023.0 TYPE= 

HV 
AROB 
XNR 
ICDNT 

• HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0.80 o. 13 
445. 118. 

0.400 0.000 
0 0.00 

TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 602.40 ELREA= 

1100.00 
16040. 

0.05 
0.000678 

16 Ml LE 
20.45 

0. 
0.00 

61. 

SPECIAL BRIDGE 

SB XK XKDR 
0.00 1. 56 

*SECNO 1143 .000 

RD OS 
602. 15 
16040. 

6.53 
61. 

COFQ 
3.02 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 

603.31 602.81 0.00 

3470 ENCROACHMENT STATIONS= 

0.00 
0. 

0.00 
61. 

RDLEN 
0.00 

QWEIR 

2. 

418.5 

0.00 
0. 

0.000 
2 

BWC 

602.81 
2456. 
0.025 

0 

174. 40 

QPR 

16143. 

902.1 TYPE= 

BWP 

0.66 
0. 

0.000 
0 

0.03 
122. 

0.000 
0.00 

BAREA 
0.00 2318.40 

BAREA TRAPEZOID 
AREA 

2318. 3488. 

TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603. 10 ELREA= 

1143.00 21. 01 602.71 0.00 0.00 603.32 0.61 0.51 
16040. 0. 16040. 0. o. 2553. 5. 124. 

0.05 0.00 6.28 0.04 0.000 0.0:25 0.400 0.000 
0.000596 43. 43. 43. 3 0 2 0.00 

/ 

• LOSS BANK. ELEV 
TWA LEFT /RIGHT 
ELMIN SSTA 
TDPWID END ST 

240.000 
o. 23 

12. 
583. 10 
223.20 

650.000 

602.40 

0.0.d 
12. 

581 . 70 
174.38 

ss 
0.00 

ELLC 

601. 70 

520.000 

601.00 

0.00 
12. 

58i.70 
175.30 

593.00 
592.50 

706.80 
930.00 

601. 70 
601.00 

726.80 
901. 17 

ELCHU 
581 . 70 

ELTRD 

603. 10 

601. 70 
601. 00 

726.80 
902. 10 

PAGE 

ELCHD 
581. 70 



?????? ?????? PAGE 42 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLDB QCH QROB ALDB ACH ARDB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLDBL XLCH XLDBR !TRIAL JDC ICDNT CDRAR TOPWID ENDST 

*SECNO 1150.000 
3280 CROSS SECTION 1150.00 EXTENDED 0.32 FEET 

3470 ENCROACHMENT STATIONS= 725.4 911 . 4 TYPE= 1 TARGET= 200.000 
1150.00 20.92 602. 70 0.00 0.00 603. 34 0.64 0.00 0.01 591 . 68 

16040. 41. 15911. 88, 195. 2471. 366. 125. 12. 591. 18 
0,05 0.21 6.44 0.24 0.400 0.025 0.400 0.000 581. 78 725. 40 

0.000248 7. 7. 7. 0 0 0.00 186.00 911 . 40 

*SECNO 1180.000 

3470 ENCROACHMENT STATIONS= 423.0 1034.0 TYPE= TARGET= 650.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603 .40 ELREA= 603.40 

1180.00 20.59 602.69 0.00 0.00 603. 37 0.68 0.01 0.02 601. 00 
16040. o. 16040. o. 0. 2429. o. 127. 12. 600.90 

0.05 0.00 6.60 0.00 0.000 0.025 0.000 0.000 582. 10 735.0B 
0.000672 30. 30. 30. 2 0 0 0.00 173. 90 908.98 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
o.oo 1. 56 3.04 0.00 173. 90 0.00 2121. 10 o.oo 582. 10 582. 10 

*SECNO 1223.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

604 .08 603.37 0.00 923. 15093. 2121. 3287. 601.00 603.40 

3470 ENCROACHMENT STATIONS= 423.0 1034.0 TYPE= TARGET= 650.000 
16 MILE RD us 

1223.QQ 21.42 603.52 0.00 0.00 603. 92 0.40 0.55 0.00 601. 00 
16040. 1421. 13946. 674. 2013. 2575. 829. 131. 13. 600.90 

0.05 0.71 5.42 0. 81 0. 150 0.025 o. 150 0.000 582. 10 423.00 
0.000418 43. 43. 43. 2 0 2 0.00 597.21 1020.21 

,. • • 



T1 
T2 
T3 

J1 

J2 

11???1 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 
ERROR CORR -
MDDIFICATIDN -

01,02,03,04,05,06 
50,51,52,53,54,55,56 

100YR WITH FLDDDWAY 

!CHECK INQ NINV !DIR 

0. 7. o. 0. 

NPRDF !PLOT PRFVS XSECV 

15.000 0.000 -1.000 0.000 

• PAGE 

1984 

STRT METRIC HVINS Q WSEL FQ 

0.000000 0.00 0.0 0. 599. 700 0.000 

XSECH FN ALLDC IBW CHNIM !TRACE 

0.000 0.000 0.000 0.000 0.000 0.000 



?????? ?????? PAGE 40 

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

•PIWF 2 

CCHV= 0.300 CEHV= 0.500 
*SECNO 165.000 

3470 ENCROACHMENT STATIONS= 276.0 1012.0 TYPE= 1 TARGET= 800.000 
165.00 22.80 599. 70 0.00 599.70 600.19 0.49 0.00 0.00 593.00 
17390. 1767. 14715. 908. 916. 2431. 359. 0. o. 591 . 70 

0.00 1. 93 6.05 2.53 0.040 0.030 0.040 0.000 576.90 392.00 
0.000560 0. 0. 0. 0 0 0 0.00 595.95 987. 95 

SPECIAL BRIDGE 

SB XK XKOR cdFo ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 54 2.80 0.00 170.00 0.00 1389.00 0.00 576.90 576.90 

I *SECNO 194.000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

603.45 600 .19 0.00 3015. 14333. 13B9. 329B. 596.30 599.60 

3470 ENCROACHMENT STATIONS= 276.0 1012.0 TYPE= 1 TARGET= 800.000 
UTICA ROA• US FACE USGS STAGE GAGE 19B 1 HWM IS 601. 7 

194.00 25.08 601. 98 0.00 0.00 602.25 0.26 2.05 0.00 593 .00 
17390. 3199. 12976. 1215. 1782. 2B07. 556. 3. o. 591. 70 

0.00 1.B0 4.62 2. 19 0.040 0.030 0.040 0.000 576.90 310. 21 
0.000270 29. 29. 29. 2 0 2 0.00 686. 17 996.38 

*SECNO 594.000 
3280 CROSS SECTION 594.00 EXTENDED 1.27 FEET 

3470 i:t..iron.11.r.'"'Mi:tJT STATIONS::; 325.5 1023.0 TYPE~ TARGET~ 750.000 
594.00 21. 87 602.04 o.oo 0.00 602. 39 0.35 0. 10 0.04 590.07 
17390. 2762. 13765. B63. 3872. 2598. 1255. 63. 7. 589.57 

0.03 o. 71 5.30 0.69 0. 150 0.030 o. 150 0.000 580. 17 325.50 
0.000226 420. 400. 385. 2 0 0 0.00 694.44 1019.94 

• • • 



• 77 77777? • PAGE 37 • 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL DLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR !TRIAL IOC !CONT CORAR TOPWID ·ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 66 2.80 0.00 107 .oo 0.00 1410.00 0.00 594,90 595. 10 

*SECNO 37121.000 

3265 DIVIDED FLOW 

PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

617.52 616.79 0.00 0. 8680. 1410. 2183. 615.30 617.90 

3470 ENCROACHMENT STATIONS= 120.0 450.0 TYPE= 1 TARGET= 330.000 
37121.00 22.02 617.12 0.00 0.00 617.52 0.40 0.54 0.00 608.80 

8680. 228. 8267, 185. 87. 1607. 85. 2949. 387. 608.70 
2.42 2.61 5. 15 2. 16 0.025 0.025 0.035 0.000 595. 10 120.00 

0.000491 33. 33. 33. 2 0 0 0.00 173.10 327.36 

*SECNO 37221 .000 

3470 ENCROACHMENT STATIONS= 50.0 450.0 TYPE= TARGET: 400.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617.50 ELREA= 617 .80 

37221.00 22.21 617.31 0.00 0.00 617.58 0.27 0.03 0.04 617.50 
8680. o. 8680. 0. o. 2092, 0. 2954. 387. 617,80 

2.43 0.00 4. 15 0.00 0.000 0.025 0.000 0.000 595. 10 135.46 
0.000154 100. 100. 100. 2 0 0 0.00 148.36 283.82 

CCHV= O. 100 CEHV= 0.300 
*SECNO 39121.000 

39121.00 22. 41 617.61 0.00 0.00 617.92 0. 31 o. 33 0.01 620.40 
8680. o. 8669. 11. 0. 1925. 21. 3042. 394. 616. 10 

2.55 0.00 4. 50 0.53 0.000 0.025 0.035 0.000 595.20 157,47 
0.000192 1900. 1900. 1900. 2 0 0 0.00 168.02 325.49 



?????? ?????? PAGE 38 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
a QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL !DC ICONT CORAR TOPWIO ENOST 

'SECNO 41121.000 
41121.00 22.35 617.95 0.00 0.00 618.45 0.50 0.48 0.06 638.00 

8680. 0. 8680. 0. o. 1526. o. 3121. 400. 636.20 
2.65 0.00 5.69 0.00 d.ooo 0.025 0.000 0.000 595.60 242.60 

0.000302 2000. 2000. 2000. 0 0 0 0.00 106.07 348.67 

'SECNO 42521.000 
42521.00 23. 12 618.52 0.00 0.00 618.76 0.24 0.28 0.03 625.90 

8680. 0. 8680. o. o. 2212. o. 3182. 405. 622.30 
2.74 0.00 3.92 0.00 0.000 0.025 0.000 0.000 595.40 306.45 

0.000142 1300. 1400. 1550. 2 0 0 0.00 160. 73 467. 19 

• • • 



• ?? ?7???? • PAGE 35 • 

SECND DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q OLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XL.CH XLOBR !TRIAL !DC !CONT CORAR TOPW!D Er-JOST 

*SECNO 31583.000 
3280 CROSS SECTION 31583.00 EXTENDED 1. 17 FEET 

3470 ENCROACHMENT ST ATIDNS= 50.0 500.0 TYPE• 1 TARGET= 450.000 
31583.00. 23. 17 615.72 0.00 0.00 615.99 0.27 0.02 0.01 615.35 

8680. 1 . 8601. 78. 5. 2042. 109. 2653. 351. 613.65 
2.04 0.23 4. 21 0.71 0.025 0.025 0.035 0.000 592.55 275.27 

0.000146 100. 100. 100. 2 0 a 0.00 224.73 500.00 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 33333.000 
33333.00 22. 61 616.01 0.00 0.00 616.22 0.21 0.22 0.01 613,50 

8680. 91. 8202. 387. 126. 2168. 398. 2750. 363. 610. 80 
2. 17 0.72 3.78 0.97 0.025 0.025 0.035 0.000 593. 40 254.32 

0.000108 1700. 1750. 1800. 2 0 0 0.00 380.89 635.21 

CCHV= 0.300 CEHV= 0.500 
*SECNO 33433.000 

33433.00 22.41 616.01 0.00 0.00 616.24 0. 23 0.01 0.01 606.70 
8680. 302. 7627. 751. 218. 1859. 562. 2756. 364. 604.60 

2. 18 1.39 4. 10 1.34 0.025 0.025 0.035 0.000 593.60 253.67 
0.000144 10C. 100. 100. 1 0 0 0.00 381 . 85 635.52 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1.50 3.09 0.00 103.00 0.00 1520.00 0.00 593.60 593.60 

*SECNO 33438.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC EL TRD 
AREA 

616. 77 616.24 0.00 3008. 5673. 1520. 1988. 612.90 613.00 

33438.00 22.51 616. 11 0.00 0.00 616.33 o. 23 0.09 0.00 606.70 
8680. 315. 7598. 767. 229. 1868. 576. 2757. 364. 604.60 

2. 18 1. 38 4.07 1. 33 0.025 0.025 0.035 0.000 593.60 245. 77 
0.000140 5. 5. 5. 2 a 4 0.00 391 . 99 637.76 



777??7 ???7?? PAGE 36 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL DLOSS BANK ELEV 
Q QLDB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC [CONT CORAR TOPWID ENDST 

*SECNO 33538.000 
33538.00 22. 55 616. 14 0.00 0.00 616.35 0.21 0.01 0.00 613.69 

8680. 85. 8218. 378. 119. 2159. 388. 2763. 365. 610.99 
2. 19 0. 71 3.81 0.97 0.025 0.025 0.035 0.000 593. 59 257.48 

0.000110 100. 100. 100. 1 0 0 0.00 375.97 633.45 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 34888.000 
3280 CROSS SECTION 34888.00 EXTENDED 1. 58 FEET 

34888.00 22. 78 616.28 0.00 0.00 616.53 o. 25 0. 17 0.01 614.00 
8680. 198. 8481. 0. 192. 2089. 3. 2839. 375. 616.00 

2.28 1 .03 4.06 0. 14 0.025 0.025 0.035 0.000 593.50 0.00 
0.000151 1400. 1350. 1300. 2 0 0 0.00 286.84 286.84 

*SECND 37038.000 

3265 DIVIDED FLOW 

37038.00 22.40 616.60 0.00 0.00 616.89 0.29 0. 34 0.01 617.50 
8680. 1 . 8679. 0. 3. 2026. o. 2946. 386. 617. 80 

2.42 o. 17 4.28 0.00 0.025 0.025 0.000 0.000 594.20 20.97 
0.000167 2100. 2150. 2200. 2 0 0 0.00 177.19 282. 10 

CCHV= O. 300 CEHV= 0.500 
*SECNO 37088.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 50.0 450.0 TYPE= TARGET= 400.000 
37088 .00 21. 44 616.54 0.00 0.00 616.97 0.44 0.01 a.as 608.80 

8680. 199. 8318. 163. 74. 1544. 74. 2948. 387. 608.70 
2.42 2.69 5.39 2.21 0.025 0.025 0.035 0.000 595. 10 68.91 

0.000567 50. 50. 50. 2 0 0 0.00 169.35 325.97 

• • • 



• ?? 
?????? • PAGE 3 • 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH ORDB ALDB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT COR!!.R TOPW!D ENDST 

""SECNO 30474.000 
3280 CROSS SECTION 30474 .oo EXTENDED 0.06 FEET 

30474.00 21. 56 613.31 0.00 0.00 613.54 0.23 0.09 0.02 613.55 
8680. 0. 8625. 55. o. 2226. 114 . 2601. 345, 611 . 35 

1. 97 o.oo 3,87 0.48 0.000 0.025 0.040 0.000 591. 75 397.86 
0.000144 700. 725. 700. 2 0 0 0.00 352. 14 750.00 

*SECNO 31199.000 

3470 FNCR06r:HMF:NT STATIONS::: 0.0 480.0 TYPE= 1 TARGET= 479.999 
31199.00 21.14 613. 34 0.00 0.00 613.71 0.37 0. 13 0.04 615.00 

8680. o. 8680. 0. 0. 1771. 0. 2635, 349. 613.30 
2 .01 o.oo 4.90 0.01 0.000 0.025 0.040 0.000 592.20 303. 83 

0.000230 700. 725. 700. 2 0 0 0.00 134. 15 437.98 

CCHV= 0.300 CEHV= 0.500 
*SECNO 31299.000 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= TARGET= 450.000 
31299.00 20.92 613.32 0.00 0.00 613.79 0.46 0.03 0.05 598.90 

8680. 773. 6965. 941. 239. 1178. 323, 2639. 349, 595.90 
2.02 3.24 5.91 2.92 0.028 0.025 0.040 0.000 592.40 266.87 

0.000423 100. 100. 100. 2 0 0 0.00 134.86 401. 73 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 55 3.04 0.00 61 .DO 0.00 954.00 0.00 592,40 592.40 

*SECNO 31350.000 
3280 CROSS SECTION 31350.00 EXTENDED 0.40 FEET 

PRESSURE AND W~IR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

615.31 613.79 0.00 801. 7897. 954. 1049. 609.60 613,70 



777777 777777 PAGE 34 

SECNO DEPTH CWSEL CR IWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CDRAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS"' 50.0 500.0 TYPE= 1 TARGET= 450.000 
31350.00 22.20 614.60 0.00 0.00 614.97 0. 37 1.18 0.00 598.90 

8680. 875. 6733. 1072. 283. 1256. 446. 2641. 349. 595.90 
2 .02 3.09 5.36 2.40 0.028 0.025 0.040 0.000 592. 40 263.93 

0.000320 51. 51. 51 . 2 0 2 0.00 236.07 500.00 

*SECNO 31430.000 
3280 CROSS SECTION 31430.00 EXTENDED 0.43 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31430.00 22. 12 614.62 0.00 0.00 615.00 o. 38 0.03 0.00 598.90 

8680. 913. 6575. 1192. 284. 1208. 462. 2645. 350. 595.60 
2.03 3.21 5.44 2.58 0.028 0.025 0.040 0.000 592.50 263.85 

0.000375 80. BO. BO. 0 0 0 0.00 236. 14 500.00 

SPECIAL BRIDGE 

SB XK XKOR CDFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 55 3.04 0.00 61 .00 0.00 977 .00 0.00 592.50 592.50 

*SECNO 31483.000 
3280 CROSS SECTION 31483.00 EXTENDED 1.45 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTJm 
AREA 

616.52 615.00 0.00 1347. 7292. 977. 1122. 610.90 614.90 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31483.00 23. 15 615.65 0.00 0.00 615.96 0.31 0.96 0.00 598.90 

8680. 990. 6329. 1361. 336. 1271. 606. 2648. 350. 595.60 
2.03 2.94 4.98 2. 25 0.028 0.025 0.040 0.000 592.50 2 19. 34 

0.000294 53. 53. 53. 2 0 2 0.00 280.66 500.00 

• • • 



7.?? 777??7 • PAGE 31 • 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

CCHV= 0.300 CEHV= 0.500 
•SECNO 28000.000 

28000.00 21. 38 611 . 48 0.00 n nn 611 . 84 C.36 0.02 n n, 605.60 v,vv v.v, 

8680. 601. 8023. 57. 258. 1618. 56, 2463. 326. 606.50 
1. 78 2.33 4.96 1. 02 0.030 0.025 0.040 0.000 590. 10 109. 55 

0.00032:2 100. 100. 100. 0 0 0 0.00 207.91 317.46 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1.54 3.04 0.00 116. 00 0.00 1320.00 0.00 590. 10 590. 10 

*SECNO 28031.000 
PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

612.51 611. 83 0.00 0. 8680. 1320. 2158. 608. 70 613.20 

I 28031.00 22. 10 612.20 0.00 0.00 612.51 0.31 0.68 0.00 605.60 
8680. 697. 7894, 89. 324. 1698. 90. 2464. 326. 606.50 

1. 78 2. 15 4.65 0.99 0.030 0.025 0.040 0.000 590. 10 15. 10 
0.000268 31. 31. 31. 2 0 0 0.00 316.12 331 . 22 

*SECNO 28331 .000 
3280 CROSS SECTION 28331.00 FXTFNnFn 4.72 FEET 

28331.00 21.62 612. 32 0.00 0.00 612.58 0.27 0.06 0.01 610. 10 
8680, 72. 8247. 361. 97. 1939. 424. 2480. 328. 611.10 

1.80 0. 74 4.25 0.85 0.028 0.025 0.040 0.000 590.70 153.67 
O.OOOiSS 300. 300. 300. 2 0 0 0.00 446.'33 600.00 

*SECNO 28431 .000 
3280 CROSS SECTION 28431.00 EXTENDED 3.81 FEET 

28431.00 20. 21 612.31 0.00 0.00 612.65 o. 33 0.03 0.03 607 .60 
8680. 216. 7875. 589. 116. 1630. 339, 2485. 329. 606.80 

1.81 1.87 4.83 1. 74 0.028 0.025 0.040 0.000 592. 10 186.27 
0.000827 100. 100. 100. 2 0 0 o.oo 413.73 600.00 



?7??7? ?????? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1. 54 

•SECNO 28449.000 

CWSEL 
QCH 
VCH 
XLCH 

COFO 
3.04 

CRIWS 
OROB 
VROB 
XLOBR 

ROLEN 
0.00 

32BO CROSS SECTION 2B449.00 EXTENDED 

PRESSURE ANO WEIR FLOW 

EGPRS EGL WC QWEIR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IOC 

BWC 
117 .00 

4.42 FEET 

613.18 612.65 

H3 

0.00 3. 

QPR 

8682. 

2B449.00 
8680. 

1. 81 
0.000653 

20.82 
378. 
1.84 

18. 

*SECNO 28549.000 

3265 DIVIOEO FLOW 

612.92 
7505. 

4.42 
18. 

0.00 
797. 
1. 77 

18. 

3280 CROSS SECTION 28549.00 EXTENDED 

28549.00 
8680. 

1. 82 
0.000196 

20.88 
25. 

0.61 
100. 

CCHV= 0. 100 CEHV= 
*SECNO 29749.000 

612.92 
8423. 

4.57 
100. 

0.300 

0.00 
232. 
0.84 
100. 

3280 CROSS SECTION 29749.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
29749.00 21.96 613.26 

8680. 5. 8564. 
1.92 0.32 3.31 

0.000110 1100. 1200. 

,, ' • 

0.0 
0.00 
111. 
o. 77 

1150. 

0.00 
205. 

0.028 
2 

613.18 
1700. 
0.025 

0 

3.98 FEET 

· 0.00 
40. 

0.028 
2 

613.24 
1841. 
0.025 

0 

0.56 FEET 

750.0 
0.00 

16. 
0.028 

2 

TYPE= 
613.43 

2589. 
0.025 

0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

BWP 
0.00 

BAREA 
1440.00 

BAREA TRAPEZOID 
AREA 

1440. 2188. 

0.27 
449. 

0.040 
2 

0.32 
277. 

0.040 
0 

0.54 
2486. 
0.000 
0.00 

0.03 
2492. 
0.000 
0.00 

1 TARGET= 
0.17 0.17 
144. 2559. 

0.040 0.000 
0 0.00 

• 

OLOSS 
TWA 
ELMIN 
TOPWIO 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ELCHU 
592. 10 

ELLC 

610. 80 

ELTRO 

G 13. 10 

0.00 
330. 

592. 10 
480. 10 

0.02 
331. 

592.04 
386,00 

749,999 
0.01 
340. 

591. 30 
292.72 

607.60 
606.80 

119. 90 
GOO.OD 

G 11. 44 
G 12. 44 

211. 58 
600.00 

612,40 
609.70 

457,28 
750,00 

ELCHO 
592. 10 

PAGE 32 

• 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
25819.00 21.46' 610.26 

8680. 25. 8639. 
1.65 0.49 5.17 

0.000267 1350. 1450. 

· CCHV= 0. 300 CEHV= 
*SECNO 25919.000 

3265 DIVIDED FLOW 

0.500 

CRIWS 
QROB 
VROB 
XLOBR 

260.0 
0.00 

16. 
0.54 

1500. 

3280 CROSS SECTION 25919.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
25919.00 20.76 610.26 

8680. 137. 8414. 
1.66 1.61 5.74 

0.000622 100. 100. 

SPECIAL BRIDGE 

SB •XK 
0.00 

XKOR 
1.68 

*SECNO 26025.000 

3265 DIVIDED FLOW 

COFQ 
3.04 

287 .0 
o.oo 
129. 
2. 16 
100. 

ROLEN 
0.00 

3280 CROSS SECTION 26025.00 EXTENDED 

PRESSURE AND WEIR FLOW 

WSELK 
ALOB 
XNL 
!TRIAL 

775.0 
0.00 

51. 
0.028 

0 

EG 
ACH 
XNCH 
!DC 

TYPE= 
610. 67 

1672. 
0.025 

0 

0.66 FEET 

750.0 
0.00 

85. 
0.028 

2 

TYPE=r 
610.75 

1466. 
0.025 

0 

ewe 
104.00 

1.35 FEET 

HV 
ARDS 
XNR 
!CONT 

• HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0.41 0.28 

30. 2364. 
0.025 0.000 

0 0.00 

1 TARGET= 
0.50 0.04 

60. 2368. 
0 025 0.000 

BWP 
0.00 

0 0.00 

BAREA 
1220.00 

EGPRS EGL WC 

611.58 610.75 

H3 

0.00 

QWEIR 

784. 

QPR 

7946. 

BARE A TRAPEZOID 
AREA 

. 1220. 1914. 

3470 ENCROACHMENT STATIONS= 287.0 750.0 TYPE= TARGET= 

OLOSS 
TWA 
ELMIN 
TOPWID 

515.000 
0.04 
310. 

588. 80 
347.87 

463.000 
0.04 
311. 

589.50 
297.88 

ss 
0.00 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

609.20 
609.30 

260.00 
775.00 

604.90 
604.00 

287.00 
750.00 

ELCHU 
589,50 

ELLC 

607.90 

ELTRD 

610.00 

463.000 

ELCHO 
589.50 

PAGE 



777777 777?77 PAGE 30 

SECNO OEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
0 OLDS OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT - CORAR TOPWIO ENOST 

26025.00 21. 45 610.95 0.00 0.00 611. 36 0.41 0.61 0.00 604.90 
8680. 306. 8138, 235, 214. 1539. 134. 2372. 312. 604.00 

1.66 1. 43 5.29 1. 76 0.028 0.025 0.025 0.000 589.50 287.00 
0.000496 106. 106. 106. 2 0 2 0.00 458.48 750.00 

"'SECNO 26125.000 

3265 DIVIDE• FLOW 

3470 ENCROACHMENT STATIONS= 260.0 750.0 TYPE= 1 TARGET= 490.000 
26125.00 21. 50 610.99 0.00 0.00 611. 40 0. 41 0.04 0.00 609.89 

8680. 29. 8638, 13. 58. 1678. 23. 2376. 313. 609.99 
1. 67 0.50 5. 15 0.59 0.028 0.025 0 025 0.000 589,49 260.00 

0.000264 100. 100. 100. 2 0 0 0.00 337.07 750.00 

CCHV= O. 100 CEHV= 0.300 
•SECNO 26900.000 
26900.00 21.85 611. 25 0.00 0.00 611.60 0.36 0.20 0.01 610.00 

8680. 6. 8417. 258, 10. 1732. 331. 2410. 319. 608.80 
1. 72 0.57 4.86 o. 78 0.030 0.028 0.040 0.000 589.40 161.38 

0.000248 800. 775. 725. 2 0 0 0.00 390.62 552.00 

•SECNO 27150.000 

3470 ENCROACHMENT STATIONS= 0.0 375 .o TYPE= 1 TARGET= 374.999 
27150.00 20. 81 611.31 0.00 0.00 611. 66 0.35 0.05 0.00 604.70 

8680. 296. 7805. 579. 152. 1578. 441. 2422. 321. 604.60 
1. 73 1. 95 4.95 1. 31 0.030 0.025 0.040 0.000 590.50 105. 19 

0.000177 200. 250. 300. 0 0 0 0.00 246.35 351 . 54 

*SECNO 27900.000 
27900.00 21. 57 611. 47 0.00 0.00 611. 80 0.33 0. 14 0.00 605.70 

8680. 453. 8214. 13. 250. 1741 . 28. 2458. 325. 609.80 
1. 78 1. 81 4.72 0.46 0.030 0.025 0.040 0.000 589.90 115. 91 

0.000193 800. 750. 700. 0 0 0 0.00 218.16 334. 07 

•\, 

. , ' • • • 



?.n ?????? • PAGE 27. 
i'. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q OLOB OCH OROB ALDB ACH ARDB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

*SECND 18244 .000 
3280 CROSS SECTION 18244.00 EXTENDED 0.59 FEET 

18244.00 21 .69 608.99 0.00 0.00 609. 19 0.20 0.12 0.00 602.80 
14260. 1842. 10136. 2281. 1031. 2482. 1323. 1750. 221. 598.40 

1 . 1 5 1.79 4 .08 1.73 0.025 0.025 0.028 0.000 587.30 34,34 
0.000105 150. 876. 1400. 2 0 0 0.00 710.06 744.40 

CCHV= 0.100 CEHV= 0.300 
*SECND 19119.000 

19119.00 20.91 609.01 0.00 0.00 609.34 0.33 0.12 0.04 609.20 
14260. o. 13033. 1227. 0. 2712. 970. 1833. 232. 599.60 

1.20 0.00 4.81 1.27 0.000 0.025 0.045 0.000 588. 10 123.64 
0.000179 850, 875. BOO. 2 0 0 0.00 436. 18 559.82 

*SECNO 20219.000 

3265 DIVIDED FLOW 

20219.00 21 .65 609.35 0.00 0.00 609.51 0. 16 0. 15 0.02 620. 70 
14260. o. 12963. 1297. 0. 3881. 1424. 1944. 248. 606.90 

1. 30 0.00 3. 34 0.91 0.000 0.025 0.040 0.000 587.70 30.82 
0.000105 1100. 1100. 1000. 2 0 0 0.00 883.46 925.72 

*SECNO 21119.000 

3265 DIVIDED FLDW 

21119.00 20.69 609.39 0.00 0.00 609.65 o. 26 o. 11 0.03 607.30 
14260. 2630. 11630. 0. 1345. 2609. 0. 2038. 262. 609.30 

1.36 1.96 4.46 0.06 0.028 0.025 0.040 0.000 588.70 50.40 
0.000161 800. 900. 900. 2 0 0 0.00 563.35 703.68 

*SECNO 22069.000 

3265 DIVIDED FLDW 

22069.00 21. 25 609.45 0.00 0.00 609.92 0.47 o. 20 0.06 609. 50 
14260. 92. 14158. 10. 99. 2557. 20. 2108. 271. 608.30 

1. 41 0.93 5.54 o. 51 0.028 0.025 0.035 0.000 588.20 0.00 
0.000307 800. 950. 900. 2 0 0 0.00 332. 11 334. 79 



?????? ?????? PAGE 28 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC I CONT CORAR TOPWIO ENOST 

*SECNO 22419.000 
3280 CROSS SECTION 22419.00 EXTENDED 10.00 FEET 

22419.00 21. 70 609.90 0.00 0.00 610.00 0. 10 0.04 0.04 601. 80 
13000. 5870. 6898. 232. 3275. 2228. 200. 2143. 275. 603.80 

1. 45 1. 79 3. 10 1. 16 0.028 0.025 0.028 0.000 588.20 0.00 
0.000063 400. 350. 250. 2 0 0 0.00 563. 70 563.70 

*SECNO 23319.000 

3265 OIVIOEO FLOW 

23319.00 21. 31 609.81 0.00 0.00 610.17 0.36 0.09 0.08 606.60 
13000. 843. 11184, 973. 665. 2177, 452. 2231. 287. 602. 20 

1. 50 1. 27 5. 14 2. 15 0.028 0.025 0.028 0.000 588.50 118. 45 
0.000194 800. 900. 875. 2 0 0 0.00 619,75 856.85 

*SECNO 23569.000 
3280 CROSS SECTION 23569.00 EXTENDED 0.46 FEET 

23569.00 21. 66 610.06 0.00 0.00 610.22 0. 17 0.04 0.02 610.00 
8680. 452. 8228. 0. 641. 2459. o. 2248. 289, 610. 40 

1. 52 0.10 3.35 0.00 0.030 0.025 0.000 0.000 588.40 0.00 
0.000098 150. 250. 300. 2 0 0 0.00 699.20 699.20 

CCHV= O. 100 CEHV= 0.300 
*SECNO 24369.000 

3470 ENCROACHMENT STATIONS= 0.0 500.0 TYPE= 1 TARGET= 499.999 
24369,00 21. 18 610.08 0.00 0.00 610. 35 0.27 o. 10 0.03 605.50 

8680. 276. 8403. 1. 253. 1974. 4. 2298. 299. 609.50 
1.58 1.09 4.26 0.31 0.028 0.025 0.025 0.000 588.90 158.95 

0.000146 850. 800. 900. 2 0 0 0.00 326.81 485.77 

*SECNO 25819.000 

3265 DIVIDED FLOW 

• • • 



?.??? ?????? • PAGE 2. , ' 
, . SECNO DEPTH CWSEL CRIWS WSELK EG HV HL DLOSS BANK ELEV Q QLDB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLDB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLDPE XLDBL XLCH XLOBR !TRIAL !DC ICDNT CDRAR TDPWID ENDST 

*SECNO 16096.000 
16096. 00 20.61 607.41 0.00 o.oo 607.82 0. 41 0.40 0.03 613.40 

14260, 0. 13991 . 269. 0. 2699. 391. 1538, 194, 604.60 
0.97 0.00 5. 18 0,69 0.000 0.025 0.040 0.000 586.80 114. 31 

0,000247 1200. 1300. 1600, 2 0 0 o.oo 545.69 660,00 

CCHV= 0. 300 CEHV= 0.500 
*SECNO 16396.000 
3280 CROSS SECTION 16396.00 EXTENDED 0.24 FEET 

16396, 00 19.94 607, 44 o.oo 0.00 607.97 0.53 0.09 0.06 606.70 
14260. 5. 13971. 284. 12, 2365. 329. 1558. 198. 605. 10 

0.99 0.42 5.91 0,86 0,035 0.025 0.040 0.000 587.50 144. 18 
0.000371 300. 300. 300. 2 0 0 o.oo 455.82 600.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1.62 3.07 0.00 290.00 0.00 2030.00 0.00 587,50 587.50 

*SECNO 16418.000 
3280 CRDSS SECTION 16418.00 EXTENDED 1. 03 FEET 

PRESSURE AND WEIR FLDW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

608.68 607.97 0.00 0, 14239, 2030. 5162. 605.30 606. 10 

16418.00 20. 73 608.23 0.00 o.oo 608.68 0.45 0.71 0.00 606.70 
14260. 35. 13656. 510. so. 2481. 546. 1 SbO. 198. 605. 10 

0.99 0.10 5.50 1. 04 0.035 0.025 0.040 0,000 587.50 122.56 
0.000302 22. 22. 22. 2 0 3 0.00 477.44 600.00 

*SECNO 16768,000 
16768.00 20.62 608.62 o.oo o.oo 608.81 o. 19 0.05 0.08 597.70 

14260, 1484. 9961. 2815. 847. 2449. 1552. 1591 . 202. 591. 10 
1.02 t. 75 4.07 1. 81 0.028 0.025 0.030 0.000 588.00 32.07 

0.000094 ,nn aon ann " n 0 n nn ~Ann-, 573.00 •vv- .;,uv. .:ivv . £ V v.vv ;;:J"fV,::::>J 



????77 ?7???,? PAGE 26 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL GLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

*SECNO 17168.000 
3280 CROSS SECTION 17168.00 EXTENDED 2.76 FEET 

17168.00 20. 76 608.76 0.00 0.00 608.87 a. 11 0.03 0.02 598.20 
14260. 7426. 5960. 873. 3245. 1840. 622. 1641. 207. 599. 10 

1.06 2.29 3.24 1. 40 0.025 0.025 0.028 0.000 588.00 33. 11 
0.000066 600. 400. 100. 2 0 0 0.00 555.79 588.90 

*SECNO 17268 .000 

3265 DIVIDED FLOW 

32B0 CROSS SECTION 17268 .00 EXTENDED 2.32 FEET 

17268 .00 22.22 608.72 0.00 0.00 608.93 0.21 0.01 0.05 608.80 
14260. 445. 13717. 98. 405. 3626. 109. 1653. 208. 609.20 

1.07 1 . 10 3.78 0.89 0.025 0.025 0.028 0.000 586.50 7C ·~ ,v.-.v 
O.Q00197 100. 100. 100. 2 a 0 0.00 590.65 723.30 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1.60 3.04 0.00 191.80 0.00 3230.00 0.00 586.50 586,50 

*SECNO 17368.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17368.00 EXTENDED 2.46 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

609. 20 608.93 0.00 2158. 12112. 3230. 3932, 607.00 607. 10 

17368 .00 22.36 608.86 0.00 0.00 609.07 0. 21 o. 13 0.00 608.80 
14260. 509. 13637. 114 . 448. 3653, 125. 1662. 210. 609.20 

1.08 1. 13 3. 73 0.92 0.025 0.025 0.028 0.000 586.50 74 .04 
0.000190 100. 100. 100. 2 0 4 0.00 626.05 723.30 

' ' • • • 



?.?? ?????? • PAGE 23. 

' ' 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLDB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

3280 CROSS SECTION 8494.00 EXTENDED 0.81 FEET 

8494.00 21 .01 605.51 0.00 n nn 605.71 n on 0.01 n M 596. 10 v.vv V,LV v.vu 

16560. 5912. 10584. 64. 3452. 2448. 83. 825. 99. 602, 40 
0.55 1.? 1 4.32 o. 77 0.035 0.025 0.030 0.000 584.50 0.00 

0.000122 100. 100. 100. 2 0 0 0.00 990.48 990. 48 

*SECNO 9594.000 

3470 ENCROACHMENT STA rIONS= 260.0 1260.0 TYPE= 1 TARGET= -260.000 
9594.00 19.95 605. 65 0.00 0.00 605,83 0. 18 0. 11 0.01 598. 10 

16560. 5430. 11023. 107. 3536. 2752. 136. 945. 116. 602.50 
0.63 1. 54 4 .01 0. 79 0.035 0.025 0.030 0.000 585.70 260.00 

0.000115 630. 1100. 1520. 2 0 0 0.00 860.97 1120.97 

*SECNO 9653.000 

3470 ENCROACHMENT STATIONS= 260.0 1210.0 TYPE= 1 TARGET= 950.000 
9653.00 20.28 605.68 0.00 0.00 605.84 0. 16 0.01 0.00 597.80 

I 
i6560. 56i0. i08 i8. i32. 3725. 2806. i66. 954. i i7. 60.2.20 

0.64 1. 51 3.86 0.79 0.035 0.025 0.030 0.000 585.40 260.00 
0.000104 59. 59. 59. 1 0 0 0.00 870.85 1130.85 

*SECNO 9654.000 

3370 NORMAL BRIDGE. NRO= 21 MIN ELTRD= 601. 40 MAX ELLC= 603.40 

I 3470 ENCROACHMENT STATIONS= 200.0 1150.0 TYPE= 1 TARGET= -200.000 
9654.00 20.20 605.60 0.00 0.00 605.92 0.33 0.00 0.08 603 .30 

16560. 5329. 11182. 49. 1886. 2142. 55. 954. 11?. 603 .40 
0.64 2.83 5.22 0.89 0.025 0.020 0 025 0.000 585.40 200.00 

0.000452 I. i . 1. 2 0 0 -2100.80 859.'59 i0'59.'59 

*SECNO 9676.000 

3370 NORMAL BRIDGE,NRO= 21 MIN ELTRD= 601. 40 MAX ELLC= 603.40 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWID ENOST 

3470 ENCROACHMENT STATIONS= 200.0 1150.0 TYPE= TARGET= -200.000 
9676.00 20.21 605.61 0.00 0.00 605.93 0.32 0.01 0.00 603.30 

16560. 5350. 11161 . 50. 1890. 2142. 56, 957. 118. 603 .40 
0.64 2.83 5.21 0.89 0.025 0.020 0.025 0.000 585.40 200.00 

0.000453 22. 22. 22. 0 0 0 -2101.70 859.76 1059.76 

•SECNO 967'1 .000 

3470 ENCROACHMENT.STATIONS= 280.0 1210.0 TYPE= 1 TARGET= 930.000 
9677 .00 20.42 605.82 0.00 0.00 605.98 0. 16 0.00 0.05 597,80 

16560. 5685. 10766. 109. 3765. 2829. 182. 957. 118. 602. 20 
0.64 1. 51 3.81 0.60 0.035 0.025 0.040 0.000 585.40 280.00 

0.000100 1 . 1 . 1 . 2 0 0 0.00 855.74 1135.74 

*SECNO 9777 . 000 

3470 ENCROACHMENT STATIONS= 250.0 1260.0 TYPE= 1 TARGET= -250.000 
9777 .00 20.38 605.83 0.00 0.00 605.99 0. 16 0.01 0.00 597.85 

16560. 5711. 10742. 107. 3825. 2824. 179. 972. 120. 602.25 
0.65 1. 49 3.80 0.60 0.035 0.025 0.040 0.000 585.45 250.00 

0.000100 100. 100. 100. 1 0 0 0.00 884.78 1134.78 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 11596.000 

11596 .00 19.51 605.91 0.00 0.00 606.36 0. 45 o. 28 0.09 607.60 
16560. o. 15103. 1457. 0. 2680. 1193. 1200. 151 . 600.70 

0. 75 0.00 5.63 1 . 22 0.000 0.025 0 040 0.000 586. 40 815.86 
0.000267 1975. 1819. 1660. 2 0 0 0.00 618. 17 1434.02 

*SECNO 13196.000 
13196.00 20.89 606. 39 0.00 0.00 606.81 0.42 0.45 0.00 610.90 

16560. o. 15313. 1247. 0. 2833. 749. 1341. 171. 595.90 
0.84 0.00 5.40 1 .67 0.000 0.025 0.045 0.000 585.50 15.75 

0.000287 1320. 1600. 1760. 2 0 0 0.00 422.25 438. 00 

*SECNO 14796.000 
14796 .00 19.44 606.74 0.00 0.00 607.40 0.66 0.52 0.07 621 . 70 

16560. 0. 16560. 0. o. 2540. o. 1453. 182. 613.10 
0.90 0.00 6.52 0.00 0.000 0.025 0.000 0.000 587.30 102. 58 

0.000369 1600. 1600. 1600. 2 0 0 0.00 177. 41 280.00 

' ' • • • 



?177 ?????? • PAGE 21. 

' •• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENOST 

CCHV= 0.300 CEHV= 0.500 
*SECNO 1323 .000 
3280 CROSS SECTION 1323.00 EXTENDED 1.05 FEET 

3470 ENCROACHMENT STATIONS= 329.0 940.0 TYPE= 1 TARGET= 650.000 
1323 .oo 21. 65 603.80 o.oo 0.00 604.00 0. 19 0.02 0.06 592.05 

16040. 4236. 10817. 987. 3004. 2596. 598. 144. 14. 591 . 55 
0.06 1 . 41 4. 17 1. 65 0.040 0.025 0.040 0.000 582. 15 329. 00 

0.000099 100. 100. 100. 2 0 0 0.00 611 .00 940.00 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 2223.000 

2223.00 21 . 15 603.71 0.00 0.00 604.22 0.51 0. 13 0. 10 598.46 
16040. 102. 15508. 430. 209. 2663. 317. 240. 23. 593.26 

0. 11 0.49 5.82 1. 36 o. 110 0.025 0.060 0.000 582.56 243.42 
0.000212 870. 900. 940. 2 0 0 0.00 250.38 493.80 

CCHV= 0. 100 CEHV= 0.300 
"'SECNO 3180.000 

3180.00 20.93 603.93 0.00 0.00 604.42 0.49 0.20 0.00 598.90 
16040. 255. 15170. 615. 197. 2632. 307. 310. 28. 593.70 

o. 15 1. 29 5.76 2.00 0.040 0.025 0.040 0.000 583.00 244.05 
0.000211 925. 957. 995. 2 0 0 0.00 249. 05 493. 10 

*SECNO 5720.000 
5720.00 20.32 604.52 0.00 0.00 604.95 0.43 0.52 0.01 599.30 

14820. 577. 14177. 66. 516. 2645. 93. 496. 54. 600.90 
0.29 1. 12 5.36 o. 71 0.040 0.025 0.040 0.000 584. 20 90.08 

0.000199 2600. 2540. 2500. 2 0 0 0.00 609.92 700.00 

*SECNO 7470.000 

3470 ENCROACHMENT STATIONS= 420.0 1500.0 TYPE= 1 TARGET= -420.000 
7470.00 20.95 605.05 o.oo 0.00 605. 18 0. 13 0.20 0.03 595.70 

14820. 5094. 9671. 55, 3416. 2804. 91. 690. 81. 602.00 
0.46 1. 49 3.45 0.60 0.035 0.025 0.030 0.000 584. 10 420.00 

0.000077 1830. 1710. 1750. 2 0 0 0.00 715.58 1135.58 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR !TRIAL IOC !CONT CORAR TOPWIO H-IDST 

*SECNO 8270.000 

3470 ENCROACHMENT STATIONS= 130.5 1305.0 TYPE= 1 TARGET= -150.000 
8270.00 20.69 605.09 o.oo 0.00 605. 26 o. 18 0.07 0.01 596.00 

14820. 5106. 9672. 43. 3135. 2403. 63. 797. 95. 602.30 
0.53 1 .63 4.02 Q.68 0.035 0.025 0.030 0.000 584.40 130.50 

0.000109 800. 760. 840. 2 0 0 0.00 846.61 977. 11 

CCHV= 0.300 CEHV= 0.500 
•SECNO 8340.000 

3470 ENCROACHMENT STATIONS= 130.5 1252.8 TYPE= 1 TARGET= -150.000 
8340.00 20. 75 605. 15 0.00 0.00 605. 29 0.14 0.01 0.01 595. 80 

14820. 6214. 8552. 54. 2972. 2456. 59. 806. 96. 602.50 
0.54 2.09 3.48 0. 91 0.035 0.025 0.030 0.000 584.40 130.50 

0.000185 70. 70. 70. 2 0 0 0.00 804 .23 934. 73 

SPECIAL BRIDGE 

SB XK XKOR COFO ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1.79 2.80 0.00 161.00 0.00 1680.00 0.00 584. 40 584.40 

*SECNO 8394.000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

607. 31 605. 29 0.00 7630. 7223. 1509. 2576. 600. 40 600.90 

3470 ENCROACHMENT STATIONS= 121 . 8 852.6 TYPE= TARGET= 840.000 
15 MILE RO us 

8394.00 21 . 13 605.53 0.00 0.00 605.66 0. 14 0.38 0.00 595. 80 
14820. 6991. 7829. 0. 3208. 2223. 0. 812. 97. 100000.00 

0.54 2. 18 3.52 o.oo 0.035 0.025 0.000 0.000 584.40 121. 80 
0.000190 54. 54. 54. 2 0 4 o.oo 730.80 852. 60 

*SECNO 8494 .000 

.. ' • •• 
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' . . . 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH ARDS VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC lCONT CORAR TOPWID ENDST 

*SECNO 1039.000 

3410 ENCROACHMENT STATIONS= 706.8 930.0 TYPE= 1 TARGET= 240.000 
1039.00 18.84 601.94 o.oo 0.00 602. 74 0.80 o. 13 0. 23 593.00 

16040. 74. 15845, 121. 294. 2192. 445. 118. 12. 592.50 
0.05 0.25 7.23 o. 27 0.400 0.025 0.400 0.000 583. 10 706.80 

0.000367 465. 445. 430. 2 0 0 0.00 223.20 930.00 

•SECN• 1100.000 

3470 ENCROACHMENT STATIONS= 418.5 1023. 0 TYPE= TARGET= 650.000 

3495 DVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 602.40 ELREA• 602 .40 

16 MILE RD OS 
1100.00 20.45 602. 15 0.00 0.00 602.81 0.66 0.03 0.04 601. 70 

16040. 0. 16040. o. 0. 2456. o. 122. 12. 601 .00 
0.05 0.00 6.53 0.00 0.000 0.025 0.000 0.000 581 . 70 726.80 

0.000678 61. 61. 61. 2 0 0 0.00 174.38 901.17 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 56 3.02 0.00 174.40 0.00 2318.40 o.oo 581 . 70 581. 70 

*SECNO 1143.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

603.31 602.81 0.00 2, 16143. 2318. 3488. 601. 70 603. 10 

3470 ENCROACHMENT STATIONS= 418.5 902. 1 TYPE= TARGET= 520.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603. 10 ELREA::c 601. 00 

1143.00 21.01 602.71 0.00 0.00 603.32 0.61 0.51 0.00 601. 70 
16040. 0. 16040. o. 0. 2553. 5. 124. 12. 601 .00 

0.05 0.00 6. 28 0.04 0.000 0.025 0.400 0.000 581. 70 726.80 
0.000596 43, 43. 43, 3 0 2 0.00 175.30 902. 10 
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SECNO OEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB OCH QROB ALDB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR 

*SECNO 1150.000 
3280 CROSS SECTION 1150.00 EXTENOED 0.32 FEET 

3470 ENCROACHMENT STATIONS= 725.4 911. 4 TYPE= 1 TARGET:: 
1150.00 20.92 602. 70 0.00 0.00 603.34 0.64 0.00 

16040. 41. 15911. 88. 195. 2471. 366. 125. 
0.05 0.21 6.44 0.24 0.400 0.025 0.400 0.000 

0.000248 7. 7. 7. 1 0 0 0.00 

*SECNO 1180.000 

3470 ENCROACHMENT STATIONS= 423.0 1034. 0 TYPE::: TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603.40 ELREA::: 

1180.00 20.59 602.69 0.00 0.00 603.37 0.68 0.01 
16040. 0. 16040. o. 0. 2429. o. 127. 

0.05 0.00 6.60 0.00 0.000 0.025 0.000 0.000 
0.000672 30. 30. 30. 2 0 0 0.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 
0.00 1. 56 3.04 0.00 173.90 0.00 2121.10 

*SECNO 1223.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID 
AREA 

604.08 603. 37 0.00 923. 15093. 2121. 3287. 

3470 ENCROACHMENT STATIONS= 423.0 1034.0 TYPE= TARGET= 
16 MILE RD us 

1223.00 21. 42 603.52 0.00 0.00 603. 92 0.40 0.55 
16040. 1421 . 13946. 674. 2013. 2575. 829. 131. 

0.05 0.71 5:42 0.81 o. 150 0.025 0. 150 0.000 
0.000418 43 . 43. 43. 2 0 2 0.00 

. , 
• • 

DLOSS 
TWA 
ELMIN 
TOPWID 

200.000 
0.01 

12. 
581 . 78 
186.00 

650.000 

603 .40 

0.02 
12. 

582. 10 
173.90 

ss 
0.00 

ELLC 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

591 .68 
591 . 18 

725.40 
911. 40 

601.00 
600.90 

735.08 
908. 98 

ELCHU 
582. 10 

EL TRD 

601 .oo 603. 40 

650.000 

0.00 601.00 
13. 600.90 

582. 10 423.00 
597.21 1020.21 

PAGE 20 

ELCHO 
582. 10 

• 
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X1 37221. 000 16.000 135.000 285.000 100.000 100.000 100.000 0.000 0.000 0.000 
XJ 10.000 595. 100 0.000 50.000 0.000 450.000 0.000 0.000 0.000 0.000 
GR 616.900 0.000 616.400 35.000 617.500 135.000 594.700 190.000 594.400 195.000 
GR 594.300 205.000 594.200 215.000 594.600 225.000 594.900 228.000 597. 100 235. 000 
GR 617.800 285.000 618.400 335.000 618.700 435.000 619.800 535.000 621. 000 635.000 
GR 621.500 735 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.025 0.035 0.025 o. 100 0.300 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 39121.000 14 .coo 150.000 300.000 1900.000 1900 .000 1900.000 0.000 0.000 0.000 
GR 625.500 0.000 623,600 100.000 620. 400 150.000 595. 700 216.000 595. 200 230.000 
GR 595.500 240.000 596.000 250.000 599.000 253.000 616. 100 300.000 617.400 325.000 
GR 623. 700 340.000 625.000 400.000 625.200 500.000 626.400 600.000 0.000 0.000 

NC 0.025 0.025 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 41121.000 17 .coo 245.000 475.000 2000.000 2000.000 2000.000 0.850 0.000 0.000 
GR 640. JOO 0.000 638.600 75.000 638.200 175.000 638.000 245.000 599.300 323. 000 
GR 596.000 339 .000 595.600 349.000 595.800 359.000 595.900 369.000 632.300 437 .ooo 
GR 636.200 475.000 630. 100 515.000 630. 100 575.000 629. 200 675.000 628.500 775.000 
GR 626.600 875.000 626.900 910.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.025 0.025 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 42521. 000 26.000 360.000 600.000 1300.000 1550.000 1400.000 0.800 0.000 0.000 
GR 630. 800 0.000 631.600 100.000 633. 700 200.000 628.000 300.000 625. 900 360.000 
GR 613. 100 400.000 597.700 436.000 597 .400 442. 000 595.400 450.000 595.700 455.000 
GR 595.500 460.000 595.700 465.000 596. 100 410.000 596.300 475.000 596.300 480.000 
GR 596,300 485.000 596,800 492.000 622.300 600.000 623.800 653.000 635 .900 700.000 
GR 641.000 750.000 640. 100 781.000 628.700 819.000 628.300 900.000 628.600 1000.000 
GR 629.800 1058.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
EJ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL IDC ICONT CORAR TOPWID ENDST 

*PROF 1 

CCHV= 0.300 CEHV= 0.500 
*SECNO 165 .000 

3470 ENCROACHMENT STATIONS= 276.0 1012.0 TYPE= TARGET= 800.000 
165.00 22.80 599,70 0.00 599. 70 600. 19 o. 49 0.00 0.00 593.00 
17390. 1767. 14715. 908. 916. 2431. 359. 0. o. 591. 70 

0.00 1. 93 6.05 2.53 0.040 0.030 0.040 0.000 576.90 392.00 
0.000560 o. o. 0. 0 0 0 0.00 595.95 9B7.95 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe BWP BAREA 55 ELCHU ELCHD 
0.00 1.54 2.80 0.00 170.00 0.00 13B9.00 0.00 576.90 576.90 

*SECNO 194.000 
PRESSURE AND WEIR FLOW 

I 
EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 

AREA 
603.45 600.19 0.00 3015. 14333. 13B9. 3298. 596.30 599.60 

3470 ENCROACHMENT STATIONS= 276 .0 1012 .o TYPE= TARGET= 800.000 
UTICA ROAD US FACE USGS STAGE GAGE 198 1 HWM IS 601.7 

194.00 25 .08 601. 98 0.00 0.00 602.25 o. 26 2.05 0.00 593.00 
17390. 3199. 12976. 1215 . 1782. 2807. 556. 3. o. 591. 70 

0.00 1. 80 4.62 2. 19 0.040 0.030 0.040 0.000 576.90 310.21 
0.000270 29. 29. 29. 2 0 2 0.00 686. 17 996.38 

*SECNO 594.000 
3280 CROSS SECTION 594 .00 EXTENDED 1. 27 FEET 

3470 ENCROACHMENT STATIONS= 325.5 1023.0 TYPE= 1 TARGET= 750.000 
594.00 21. 87 602.04 0.00 0.00 602.39 0.35 0. 10 0.04 590.07 
17390. 2762. 13765. 863. 3872. 2598. 1255. 63. 7. 589.57 

0.03 o. 71 5.30 0.69 o. 150 0.030 o. 150 0.000 580. 17 325. 50 
0.000226 420. 400. 385. 2 0 0 0.00 694.44 1019.94 

I 
' ' • • • 
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SB 0.000 1. 550 3.040 0.000 61.000 0.000 954.000 0.000 592.400 592.400 
X 1 31350.000 0.000 0.000 0.000 51.000 51.000 51.000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 609 .600 613.700 0.000 0.000 0.000 0.000 0.000 
X3 0,000 0.000 0.000 50.000 0.000 500.000 0.000 0.000 0.000 0.000 
BT 13.000 50.000 616.600 0.000 63 .000 616.600 0.000 163 .000 616.500 0.000 
BT 263 .000 615.000 0.000 266.000 613.700 0.000 300.000 613.600 0.000 300.000 
BT 614.100 609.600 361.000 614.100 609. 700 361.000 613.700 0.000 400.000 613.700 
BT 0.000 440.000 613.800 0.000 463.000 614.100 0.000 500.000 614.200 0.000 

X1 31430.000 32.000 300.000 360.500 80.000 80.000 80.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 50.000 0.000 500.000 0.000 0.000 0.000 0.000 
GR 616.800 0.000 616.600 50.000 616.600 63. 000 616.500 163.000 615.000 263.000 
GR 596.900 300.000 Si0.900 300.000 599.400 300.000 599.300 305.000 596.900 308.800 
GR 594.300 308.800 593.000 313 .ooo 592.600 315 .000 592.600 320.000 592.500 325.000 
GR 592. BOO 330.000 592.800 335.000 593.000 340.000 593 .200 345. 000 593.300 349.000 
GR 594.200 351.600 596.800 351.600 599.200 355.400 599.200 360.500 610.700 360.500 
GR 595.600 360.500 613.300 398.000 613.300 400.000 614. 100 463.000 614.100 500.000 
GR 614.200 563.000 614.200 600.000 0.000 0.000 0.000 0.000 0.000 0.000 

SB 0.000 1 .550 3.040 0.000 61 .000 0.000 977 .000 0.000 592.500 592.500 
X1 31483.000 0.000 0.000 0.000 53.000 53.000 53.000 0.000 0.000 0.000 

I 
X2 0.000 0.000 1.000 610.900 614.900 0.000 0.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 50.000 0.000 500.000 0.000 0.000 0.000 0.000 
BT 11.000 50.000 616.600 0.000 63 .000 616.600 0.000 163.000 616.500 0.000 
BT 263 .000 615.000 0.000 300.000 615.000 0.000 300.000 615.300 610.900 360.500 
BT 615.300 610.700 360.500 615.000 0.000 400.000 614.900 0.000 500.000 614.900 
BT 0.000 700.000 615.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.025 0.035 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 31583.000 14.000 300.000 435.000 100.000 100.000 100.000 0.000 0.350 0.000 
X3 0.000 0.000 0.000 50.000 0.000 500.000 0.000 0.000 0.000 0.000 
GR 616.900 0.000 616.600 100.000 616.500 200.000 615.000 300.000 593.300 350.000 
GR 592. 500 355.000 592.500 360.000 592.200 370.000 592 .500 380.000 593. 200 390.000 
GR 593. 500 393.000 613.300 435.000 614,\00 500.000 614.200 600.000 0.000 0.000 

NC 0.000 0.000 0.000 0.100 0.300 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
XI 33333.000 15.poO 355 .000 491.000 1700.000 1800.000 1750.000 0.000 0.000 0.000 
GR 618.900 0.000 618 .600 55.000 617.200 155.000 616.000 255.000 613.500 355.000 
GR 594,.300 403 .000 593.600 405 .000 593 .400 415.000 593.600 425.000 593.500 435.000 
GR 593.500 445.000 594.000 447 .ooo 610.800 491.000 612.800 555.000 616.800 655.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 33433.000 31.000 372 .000 474.700 100.000 100.000 100.000 0.000 0.000 0.000 

I 
GR 618.900 0.000 618.600 55,000 617.200 155.000 616.400 220.000 616.000 255.000 
GR 615.900 273.000 614.700 308.000 613.500 355. 000 613.000 356.000 606. 700 372.000 
GR 612.500 372.000 610.300 372.000 607.600 378.000 600.000 378.500 593.900 402.000 
GR 593.600 412.000 593. 700 422.000 593. 700 424.000 593.900 432.000 593.900 442.000 
GR 594.000 443.00Q 595.300 445.000 596.800 449.000 598,700 450.000 608. 100 474,400 
GR 612.400 474,700 604.600 474,700 610.800 491 .000 612.800 572.000 613.900 583.000 
GR 616.800 655.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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SB 0.000 1.500 3.090 0.000 103.000 0.000 1520.000 0.000 593 .600 593.600 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1. 410 0.000 0.000 0.000 
X1 33438 .000 0.000 0.000 0.000 5.000 5.000 5.000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 612.900 613.000 0.000 0.000 0.000 0.000 0.000 
BT 11 .000 0.000 618.900 0.000 55.000 618.600 0.000 155.000 617.200 0.000 
BT 220.000 616.400 0.000 273.000 615.900 0.000 372.000 613.100 612.500 424.000 
BT 613.500 612 .900 474.700 613.000 612.400 572 .000 613.800 0.000 583 .000 613.900 
BT 0.000 655.000 616.800 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.025 0.035 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 33538.000 15.000 355.000 491.000 100.000 100.000 100.000 0.000 0.190 0.000 
GR 618.900 0.000 618.600 55.000 617.200 155 .000 616.000 255.000 613.500 355.000 
GR 594.300 403.000 593.600 405.000 593.400 415.000 593.600 425.000 593.500 435.000 
GR 593 .500 445 .000 594.000 447.000 610.800 491.000 612.800 555.000 616.800 655 .000 

NC 0.000 0.000 0.000 o. 100 0.300 0.000 0.000 0.000 0.000 0.000 
ET V,I..NV 0.000 n ,..,...,.,. 0.000 0.000 0.000 1.400 0.000 v.uvv 0.000 V,VVV 

X1 34888.000 15.000 114.000 265.000 1400.000 1300.000 1350.000 0.000 0.000 0.000 
GR 614.700 0.000 614.800 65.000 614.000 114.000 593. BOO 153.000 593.500 155.000 
GR 593.800 165.000 594.000 175.000 594.300 185.000 594.500 195.000 601. 400 208.000 
GR 616.000 265.000 617.300 365 .000 621.300 465 .000 620.600 490.000 621.200 515.000 

NC 0.025 0.035 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 37038.000 16.000 135.000 285.000 2100.000 2200.000 2150.000 0.000 0.000 0.000 
GR 616.900 0.000 616.400 35.000 617.500 135.000 594.700 190.000 594.400 195.000 
GR 594.300 205.000 594.200 215.000 594.600 225.000 594.900 228.000 597. 100 235.000 
GR 617.800 285.000 618.400 335.000 618.700 435.000 619.800 535 .000 621.000 635.000 
GR 621 .500 735 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC n nnn 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 n nnn v.vvv V,V'-'V 

X1 37088.000 36.000 200.000 307. 100 50.000 50.000 50.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 50.000 0.000 450.000 0.000 0.000 0.000 0.000 
GR 617.500 0.000 616.900 44.000 616.800 50.000 616.400 79.000 616.600 100.000 
GR 617.500 179. 000 GOB.BOO 200.000 615.300 200.000 611.500 200.000 611 .300 204.000 

I 
GR 599.000 230.000 615.300 230.000 615.300 233.000 597.500 233.000 595.500 240.000 
GR 595.500 245.000 595.400 250.000 595. 100 255.000 595.400 260.000 595. 100 265.000 
GR 595.600 270.000 596.200 274. 100 615.300 274. 100 615.300 277. 100 595. 800 277. 100 
GR 610. 700 302.000 611.200 307. 100 615.300 307. 100 608.700 307. 100 617.800 329.000 
GR 618.400 379. 000 618.600 450.000 618.700 479.000 619.300 532.000 619.800 579.000 
GR 620.000 600.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• SB 0.000 1.660 2.800 0.000 107 .000 0.000 1410.000 0.000 ~ 595. 100 
X1 37121 .000 0.000 0.000 0.000 33.000 33.000 33.000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 615.300 617.900 0.000 0.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 120.000 0.000 450.000 0.000 0.000 0.000 0.000 
BT 10.000 50.000 618.300 0.000 100.000 617.900 0.000 200.000 618.000 0.000 
BT 200.000 618.700 615.300 233.000 618.700 615.300 277. 100 618.700 615.300 307. 100 
BT 618.700 -615.300 307. 100 618.000 0.000 379.000 618.400 0.000 450.000 618.600 

I 
BT 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0:000 0.000 

I . ' - • • • 
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I NC 0.000 0.000 0.000 0.100 0.300 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1. 400 0.000 0.000 0.000 
X1 29749. 000 20 .ooo 494.000 700.000 1100.000 1150.000 1200.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 750,000 0.000 0.000 0.000 0.000 
GR 619.000 0.000 618.400 100.000 618. 100 200.000 616.500 300.000 614.600 400.000 
GR 612.400 494. 000 599.200 580.000 593.400 588.000 592.800 590.000 592.400 600.000 
GR 591. 400 610.000 591.600 620.000 591.300 630.000 592. 100 640.000 592.800 645.000 
GR 596.300 650.000 600.200 663.000 609. 700 100.000 612.400 aoo.ooo 612.700 900.000 

ET 0.000 0.000 0.000 0.000 0.000 0.000 1. 400 0.000 0.000 0.000 
X1 30474.000 90.000 397.000 567.500 700.000 700.000 725 .000 0.000 -o. 150 0.000 
GR 617.900 0.000 617.800 13.600 617.800 27.300 617.700 41. 000 617 .600 54,700 
GR 617.600 68.400 617.500 82. 100 617.500 95.800 617.400 109. 500 617.400 123.200 
GR 617.300 136. 800 617.300 150. 500 617.300 164.200 617.100 177.900 617.000 191.600 
GR 616.800 205.300 616.700 219.000 616.500 232. 700 616.400 246.000 616.200 260. 100 
GR 616.000 273. 700 615.800 287 .400 615.500 301.100 615.300 314.800 615.000 328. 500 
GR 614.800 342. 200 614.500 355.900 614.200 369.600 613.900 383. 300 613. 700 397.000 
GR 612. 100 402.600 610.600 408.300 609. 100 414.000 607.600 419. 700 606. 100 425.400 
GR 604.600 431.000 603.100 436.700 601.600 442.400 GOO. 100 448. 100 598.600 453.000 
GR 597. 100 459.500 596.200 465. 100 594.600 470. BOO 592.600 476.500 592.300 482.200 
GR 592. 100 487.900 591. 900 493.600 592. 000 499.200 592. 100 504.900 592.300 510.600 
GR 593.000 516.300 594.500 522.000 597.600 527.700 599.700 533.300 601.700 539.000 

I 
GR 603.700 544.700 605.600 SS0.400 607.GOO SSG. 100 609.500 561 .BOO 6 ii . 500 567.500 
GR 611.600 573.500 611.700 579.600 611. 800 585.700 611.900 591 .BOO 612.100 597.900 
GR 612.200 604.000 612.300 610.000 612.400 616.100 612.600 622. 200 612.700 628.300 
GR 612.800 634.400 612.900 640.400 613.000 646.500 613.100 652 .600 613.200 658,700 
GR 613.200 664.800 613.200 670.900 613.200 676.900 613.300 683.000 613,300 689.100 
GR 613. 300 695.200 613.300 701. 300 613.300 707. 400 613.300 713.400 613.300 719.500 
GR 613.300 725.600 613.400 731,700 613,400 737.800 613.400 743.900 613.400 750.000 

ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 31199. 000 14.000 300.000 435. 000 700.000 700.000 725.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 480.000 0.000 0.000 0.000 0.000 
GR 616.900 0.000 616.600 100.000 616.500 200.000 615.000 300.000 593. 300 350.000 
GR 592,500 355.000 592.500 360.000 592.200 370.000 592. 500 380.000 593. 200 390.000 
GR 593.500 393.000 613.300 435. 000 614.100 500.000 614.200 600.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
X1 31299.000 31.000 300.000 361.000 100.000 100.000 100.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 50.000 0.000 500.000 0.000 0.000 0.000 0.000 
GR 616.800 0.000 616.600 50.000 616.600 63 .000 616.500 163.000 615.000 263.000 
GR 613.700 266. 000 598. 900 300.000 609.600 300.000 597.500 300.000 594.000 310.000 
GR 592.600 313.000 592.600 315.000 592 .600 320.000 592. 400 325. 000 592 .400 330.000 
GR 592.400 335.000 592.600 340.000 592 .900 345.000 593.900 347.000 595 .400 350.000 
GR 598.300 361.000 609.700 361 .ooo 595.900 361 .000 613.300 398. 000 613.300 400.000 

I 
GR 613,600 440,0QQ 614,100 463.000 614.200 500,000 614,200 523,000 614,200 533,000 
GR 614.200 600.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• • • 



7.?? ?????? • PAGE 11. 

,, .. 
NC 0.028 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 23319.000 24.000 561.000 100.000 800.000 815.000 900.000 0.000 0.000 0.000 
GR 610.200 0.000 610. 400 100.000 601.200 200.000 606.500 300.000 609.800 400.000 
GR 612.300 488.000 611.800 500.000 601.500 541.000 606.600 561.000 602. 200 581.000 
GR 589.900 601. 000 588. 900 610.000 588.500 620.000 588,900 630.000 588.800 640.000 
GR 589. 100 650.000 589.200 660.000 588.900 610.000 591.800 678.000 602. 200 700.000 
GR 602.400 726.000 606.600 750.000 608.900 800.000 610.500 900.000 0.000 0.000 

QT 5.000 6510.000 8680.000 8680.000 8680.000 0.000 8680.000 0.000 0.000 0.000 
NC 0.030 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 0.000 750.000 0.000 
X1 23569.000 22.000 526.000 700.000 150.000 300.000 250.000 0.000 0.000 0.000 
GR 609.600 0.000 609.900 100.000 608.300 200.000 607. 100 300.000 608.800 400.000 
GR 610.000 500.000 610.000 526.000 589.800 580.000 588 .400 590.000 588.400 600.000 
GR 588.600 610.000 588. 700 620.000 589. 100 630.000 589. 400 640.000 589.600 645.000 
GR 590. 300 647.000 600.800 669.000 602. 300 681,000 610.400 700.000 613.800 750.000 
GR 609.700 800.000 613.600 875.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.028 Q.025 0.025 o. 100 0.300 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 0.000 500.000 0.000 
X1 24369.000 18.000 344 .000 472.000 850.000 900.000 800.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 500.000 0.000 0.000 0.000 0.000 
GR 613.900 0.000 610.600 72.000 610.000 172.000 609. 100 272.000 605. 500 344.000 
GR 594.900 366.000 590. 400 371.000 589.400 381 .000 588.900 391 .000 588.900 401 .000 
GR 589.000 411.000 589.600 421.000 589.800 431.000 590.400 435.000 593.600 438.000 
nn cnn cnn no nnn c<o •nn t:.'7'l nr,r,,. 614.900 646.000 n nrv, n l"\l"\n n nnn I"\ ,...,...,... 

~" uv;:,,Jvv -..,"'.vvv U IJ, IVV v,,.vvv V,VVV v.vvv v.vvv v.vvv 

ET 0.000 0.000 0.000 0.000 0,000 0.000 1. 400 0.000 0.000 0.000 
X1 25819.000 17 .000 500.000 627.000 1'350. 000 1500.000 1450.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 260.000 0.000 775.000 0.000 0.000 0.000 0.000 
GR 630. 300 0.000 610.700 0.000 610.400 100.000 610. 100 200.000 610.000 300.000 
GR 610. 700 400.000 609.200 500.000 598.200 539.000 590.000 550.000 589.500 560.000 
GR 589.000 570.000 588 .800 580.000 589.600 590.000 609. 300 627.000 611.000 700.000 
GR 609.200 800.000 612.100 850.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
X1 25919.000 38 .ooo 500.000 604.000 100.000 100.000 100.000 0.000 0,000 0.000 
X3 0.000 0.000 0.000 281 .000 0.000 750.000 0.000 0.000 0.000 0.000 
GR 610. 700 0.000 610.400 87.000 610. 100 187.000 610.000 287.000 610. 700 387.000 
GR 610.400 404.000 609.200 487.000 604.900 500.000 607.800 500.000 605.500 500.000 
GR 604 .600 507 .000 593. 300 527.000 590.700 535.000 590.800 537 .400 607 .900 537.400 
GR 607.900 538.800 607 .900 540. 200 590.400 540. 200 589.500 545.000 589.800 550.000 
GR 589.900 555.000 590.000 560.000 590. 200 563.800 607.900 563.800 607.900 565.200 
GR 607.900 566.600 590. 100 566.600 590. 300 570.000 591. 200 575.000 605. 100 604.000 
GR 607.800 604.000 604.000 604.000 609.300 614.000 610.700 675.000 611.000 687.000 
GR 610.400 723.000 609.200 787.000 609.600 800.000 0.000 0.000 0.000 0.000 
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SB 0.000 1. 680 3.040 0.000 104.000 0.000 1220.000 0.000 589.500 589.500 
X1 26025.000 0.000 0.000 0.000 106.000 106.000 106.000 0.000 0.000 0.000 
X2 0.000 Q.000 1 .ooo 607 .900 610.000 0.000 0.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 287. 000· 0.000 750.000 0.000 0.000 0.000 0.000 
BT 14.000 287 .000 610.000 0.000 387 .000 610. ?00 0.000 404.000 610.400 0.000 
BT 500.000 611.500 0.000 500.000 614.?00 607.800 538.800 614.800 607 .900 565.200 
BT 614.800 607.900 604.000 614.700 607 .800 604.000 611. 700 0.000 675.000 610.700 
BT 0.000 687.000 611.000 0.000 723.000 610.400 0.000 ?50.000 610.300 0.000 
BT 800.000 610.300 0.000 0.000 0,000 0.000 0.000 0.000 0.000 0.000 

X1 26125 .000 17.000 500.000 627.000 100.000 100.000 100.000 0.000 0.690 0.000 
X3 0.000 0.000 0.000 260.000 0.000 750.000 0.000 Q.000 0.000 0.000 

I 
GR 630.300 Q.000 610.700 0,000 610. 400 100,000 610,100 200,000 610,000 300,000 
GR 610. 700 400.000 609. 200 500.000 598. 200 539.000 590.000 550.000 589.500 560.000 
GR 589.000 570.000 588.800 580.000 589.600 590.000 609. 300 627.000 611.000 700.000 
GR 609.200 800.000 612.100 850.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.030 0.040 0.028 0.100 0.300 0.000 0.000 0.000 0.000 u.vvu 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 26900.000 17.000 178.000 292.000 BOO.ODO 725.000 775.000 0.000 0.000 0.000 
GR 615.400 0.000 614.000 92.000 613.000 138.000 610.000 178 .000 590.900 217.000 
GR 590.500 222.000 589.900 232.000 589.600 242.000 589 .400 252.000 589.900 257.000 
GR 590.500 262.000 590.800 263.000 608. 800 292.000 609.700 392 .000 610.700 492.000 
GR 610.900 552.000 630.300 552.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.030 Q.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 Q.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 27150.000 22.000 149.000 243.000 200.000 300.000 250.000 0.000 0.000 0.000 
X3 0.000 Q.000 0.000 0.000 0.000 375.000 0.000 0.000 0.000 0.000 
GR 615.200 0.000 614.500 43.000 610.500 121.000 605.900 129.000 604.700 149.000 
GR 596.900 163.000 590.900 174.000 590.600 178.000 590.500 183 .000 590.500 193.000 
GR 590 .. 600 203.000 590.500 213.000 590.800 216.000 604.600 243.000 608.900 294.000 
GR 610.700 304.000 605.100 325.000 604. 500 333.000 605.300 337.000 611.500 352.000 
GR 611.200 410.000 630.300 410.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC Q.030 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 27900.000 17 .000 181 .000 300.000 800.000 700.000 750.000 0.000 0.000 0.000 
GR 612.300 0.000 611.600 100.000 612 .000 112.000 605 .900 157.000 605. 700 181 .000 
GR 597.600 203.000 594.300 204.000 590.700 212.000 589.900 220.000 590. 300 230.000 
GR 590.500 240.000 591.000 250.000 591.200 255.000 595.800 262.000 609.800 300.000 
GR 614.700 400.000 615.500 464.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.000 Q.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
ET 0.000 Q.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 28000.000 30.000 179.000 291.000 100.000 100.000 100.000 0.950 0.000 0.000 
GR 612.300 Q.000 611.800 79.000 611.900 100.000 612.000 112.000 605.000 157.000 
GR 605.600 179.000 608.700 179.000 605.000 179 .000 593 .100 210.000 591.300 216.000 
GR 590.600 219.000 590. 100 224 .000 590.200 229.000 590.400 234.000 591.100 241. 500 
GR 608.600 241.500 608.600 243.000 GOB.GOO 244.500 590. 100 244.500 590. 400 249.000 
GR 590.800 254.000 591. 500 259.000 605.300 282.000 605.300 291.000 608 .600 291. 000 
GR 606.500 291.000 609.800 300.000 613.400 373.000 61407.000 400.000 615.500 464.000 

• • • 
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GR 58B.600 452.000 588.800 458.300 590. 100 459.700 591.000 460. 400 593. 500 464.600 
GR 597. 100 468. 100 599. 100 474.400 GOO. 900 488.900 602.400 513.900 604.000 533.500 
GR 606,000 588.900 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 17268.000 61.000 400.000 591. 800 100.000 100.000 100.000 0.000 0.000 0.000 
GR 613.300 0.000 607.900 90.000 606.400 275.000 607. 100 300.000 607 .600 325.000 
GR 608.200 350.000 608,800 375.000 608.800 400.000 596.800 400.000 589.200 414.000 
GR 5B9.200 421.000 587.900 428.000 587.900 435.000 588 .000 437,000 606.400 437.000 
GR 606.400 438.500 606.400 440.000 588. 100 440.000 588.000 441.900 588. 100 449.000 
GR 58B.300 456.000 588. 300 463.000 588.200 470.000 588. 300 476.900 GOG.BOO 476.900 
GR GOG.BOO 478.400 GOG.BOO 479.900 588.000 479.900 588.200 491.000 587. 600 498.000 
GR 587 .ooo 505.000 586. 500 509.900 586.500 511.900 607 .000 511.900 607 .000 513.400 
GR 607 .000 514.900 586 .600 514.900 586. 700 519.000 587.700 526.000 587.700 533. 000 
GR 588.000 540.000 588.000 544.000 586,500 549.000 606.900 549.000 606 .900 550.500 
GR 606.900 550.500 606.900 552.000 586. 700 552 .000 586.800 553.300 588.000 561.000 
GR 587. 400 568.000 588. 100 575.000 591. 900 582.000 596,600 591. 800 609.200 591.800 
GR 609.300 600.800 608.600 623.300 608.200 648. 300 607.600 673.000 607. 200 698.300 
GR 606.400 723,300 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

SB 0.000 1 .600 3.040 0.000 191.800 0.000 3230.000 0.000 586.500 586.500 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1. 410 0.000 0.000 0.000 
X1 17368 .000 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0.000 0.000 
X2 0.000 0.000 1 .000 607.000 607. 100 0.000 0.000 0.000 0.000 0.000 
BT 21.000 0.000 613.300 0.000 90.000 607.900 0.000 275.000 606. 400 0.000 
BT 300.000 607 .100 0.000 325.000 607. 600 0.000 350.000 608. 200 0.000 375.000 
BT 608.800 0.000 400.000 608.800 0.000 400.000 611. BOO 606. 100 438.500 612.100 
BT 606.400 478.400 612.400 606.800 513.400 612.700 607.000 550.500 612.500 606.900 
BT 591.800 612.200 606. 500 591.800 609. 200 0.000 GOO.BOO 609. 300 0.000 623.000 
BT 608.600 0.000 648. 300 608.200 0.000 673.300 607.600 0.000 698.300 607.200 
BT 0.000 723.300 606.400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.025 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 18244.000 90.'000 249.000 387.200 150.000 1400.000 876.000 0.000 -0.900 0.000 
GR 612. 300 0.000 612.000 8.500 611.600 17. 100 610.900 25.700 609. 900 34. 300 
GR 607.500 42.900 605.500 51. 500 605. 100 60. 100 604.700 68.600 604 .600 77.200 
GR 604 .400 85.800 604.000 94.400 603 .800 103.000 604.100 111.600 604.200 120.200 
GR 604.300 128.700 604.400 137.300 604. 500 145.900 604.000 154.500 606.300 163. 100, 
GR 606 .300 171. 700 606. 300 180.300 606. 100 188.800 605.900 197.400 605.700 206.000 
GR 605,400 214.600 604.900 223.200 604. 400 231. 800 604.000 240.400 603. 700 249.000 
GR 601.500 253.600 599,300 258.200 596.900 262.800 595.600 267.400 594.700 272. 000 
GR 593.800 276 .GOO 593.000 281. 200 592. 200 285.800 591. BOO 290.400 591.500 295.000 
GR 591.000 299.600 589.400 304.200 588.400 308.800 588.500 313.400 588.500 318.000 
GR 588.500 322,700 588.500 327.300 588.400 331.900 588.400 336.500 588 .200 341. 100 
GR 588.200 345. 700 588. 300 350.300 588.400 354.900 588.500 359.500 588.500 364. 100 
GR 590.200 368.700 592. 400 373.300 595. 900 377 .900 597.800 382.500 599.300 387.200 
GR 600.300 399. 100 601. 200 411.000 602.200 422.900 602. 700 434.800 603.000 446.700 
GR 603.300 458.600 603.700 470. 500 604.000 482. 400 604.300 494.300 604. 700 506.200 
GR 605. 100 518,100 605,600 530.000 606. 100 542.000 606.500 553.900 601.000 565,800 
GR 607.400 577. 700 607.700 589,600 GOB. 100 601.500 608 .400 613.400 608.800 625.300 
GR GOB.BOO 637.200 608.900 649. 100 608.900 661.000 609.000 672.900 609.000 684 .900 
GR 609. 100 696,800 609. 100 708.700 609.200 720.600 609.200 732.500 609.300 744.400 
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NC 0.030 0.045 0.025 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 19119.000 24 .000 123.000 300.000 850.000 800.000 875.000 0.000 0.000 0.000 
GR 614.200 0.000 610.300 100.000 609.200 123.000 596.200 168.000 592.400 192.000 
GR 588.600 195.000 588. 100 200.000 588.400 210.000 588.400 220.000 588.400 230.000 
GR 588.300 240.000 588.500 250.000 588.400 260.000 588.300 270.000 589.300 279.000 
GR 596.300 290.000 599.600 300.000 604 .300 364 .000 604.900 400.000 607 .•100 500.000 
GR 610.300 600 .000 613.000 700.000 612.800 800.000 612.700 900.000 0.000 0.000 

NC 0.030 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 20219.000 32.000 0.000 328.000 1100.000 1000.000 1100.000 0.000 0.000 0.000 
GR 620.700 0.000 605.600 41.000 600.700 128.000 593.300 166 .000 592.400 184.000 
GR 589.900 188.000 588.300 194.000 588. 500 198.000 588. 100 208.000 588.200 218.000 
GR 587. 800 228.000 588.000 238.000 587. 700 248.000 588.800 258.000 589.600 268.000 
GR 590. 100 271 .000 590.800 288.000 606.900 328.000 609.500 428.000 608 .600 462.000 
GR 598.700 488.000 607.200 528.000 603.500 589.000 600.600 593.000 605.800 628.000 
GR 609.200 728.000 607.200 828.000 609.400 928.000 610.400 1028.000 611.700 1078.000 
GR 612.600 1128.000 6130.000 1228.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.028 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 21119.000 25.000 526. 000 700.000 800.000 900.000 900.000 0.000 0.000 0.000 
GR 610.400 0.000 608.400 100.000 607 .100 200.000 603.300 300.000 600. 800 360.000 
GR 605 .200 398.000 609.600 412.000 609.500 500.000 607.300 526.000 589.500 582.000 
GR 589. 100 590.000 589.200 600.000 588.800 610.000 588.900 620.000 588.700 630.000 
GR 588.700 640.000 589.400 650.000 589.200 660.000 589.500 663 .000 599.000 679.000 
GR 600.300 680.000 609.300 700.000 611.800 800.000 613.300 900.000 615.800 975.000 

NC 0.028 0.035 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 22069.000 22.000 99.000 300.000 800.000 900.000 950.000 0.000 0.000 0.000 
GR 630.300 0.000 607.400 0.000 609.500 99.000 604.600 120.000 602.800 144 .000 
GR 599.600 149.000 599.400 156.000 592.300 175 .000 590.000 176.000 589.200 180.000 
GR 588.800 190.000 588.200 200.000 588.400 210.000 588.600 220.000 589.500 230.000 
GR 590.200 239.000 591.400 245.000 594.000 249.000 596.000 268.000 608.300 300.000 
GR 611.600 400.000 612.900 470.000 0.000 0.000 0.000 0.000 0.000 0.000 

QT 5.000 8580.000 12280. 000 13000.000 15610.000 0.000 13000.000 0.000 0.000 0.000 
NC 0.028 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 22419.000 21.000 374.000 500.000 400.000 250.000 350.000 0.000 0.000 0.000 
GR 599.900 0.000 599. 300 100.000 599.200 180.000 601. 300 200.000 604.500 300.000 
GR 601 .800 374.000 589. 700 391.000 588.200 400.000 588.200 410.000 588.500 420.000 
GR 588.700 430.000 589,200 440.000 589.700 450.000 590.000 460.000 589.800 464.000 
GR 591. 700 467.000 603.800 500.000 604.300 521.000 608.900 541. 000 611.500 600.000 
GR 613.900 700.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

>' • • • 
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' GR 598.100 603.300 802 .000 598. 800 802.000 598.800 808.000 597.900 810.000 " 800.000 
GR 593 .400 820.000 589.500 828 .000 589,300 830.000 587.200 840.000 586.800 850.000 
GR 586 .200 860.000 585.900 870.000 585. 600 878.900 603. 400 878.900 603. 400 880. 700 
GR 603.400 882.500 585.600 882.500 585 .400 890.000 586.200 900.000 586.200 910.000 
GR 586,300 920.000 587. 100 930.000 591. 700 940.000 597.700 950.000 599.700 959.500 
GR 603.400 959,500 599,600 961. 500 602.500 970.000 603. 700 1000.000 604.900 1038.000 
GR 606.900 1100.000 607.700 1150.000 0.000 0.000 0.000 0.000 0.000 0.000 

ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 200.000 0.000 0.000 
X1 9676.000 0.000 0.000 0.000 22,000 22 .000 22.000 0.000 0.000 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1 .000 0.000 0.000 0.000 

NC 0.035 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 9677.000 28.000 860.000 1030.000 1.000 1 .000 1.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 280.000 0.000 1210.000 0.000 0.000 0.000 0.000 
GR 604 .500 0.000 603.900 60.000 603.700 160.000 603.300 260.000 601. 300 360.000 
GR 599.200 460.000 598.000 560.000 598.800 660.000 598.900 760.000 597 .800 860.000 
GR 594.000 871.000 590. 300 878.000 588,900 889.000 586.900 893 .000 586.400 900.000 
GR 585.800 910.000 585 .400 920.000 585.500 930.000 585.400 940.000 585. 400 950.000 
GR 585,800 960.000 586.000 970.000 585.800 980.000 587.600 990.000 602. 200 1030.000 
GR 603.400 1060.000 606.600 1160.000 608.200 1260.000 0.000 0.000 0.000 0.000 

ET 0.000 0.000 0.000 8. 100 0.000 0.000 1 .400 250.000 0.000 0.000 
X1 9777 .000 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0.050 0.000 

NC 0.000 0.000 0.000 0.100 0.300 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 11596.000 34.000 812.000 1000.000 1975.000 1660.000 1819.000 0.000 0.300 0.000 
GR 612.500 0.000 612. 100 100.000 611 . 600 200.000 611.000 300.000 609.900 400.000 
GR 609.600 500.000 609.800 600.000 608.300 700.000 607.700 800.000 607.300 812.000 
GR 593.300 844.000 587.200 852.000 586.900 860.000 587. 100 870.000 587. 100 880.000 
GR 587 .000 890.000 587.000 900.000 586.900 910.000 586.800 920.000 586.800 930.000 
GR 586. 100 940.000 586 .400 950.000 586.700 957.000 589.400 960.000 597.000 975.000 
GR 600.400 1000.000 603.600 1050.000 602.600 1100.000 602.300 1200.000 603. 100 1300.000 
GR 603 .500 1400.000 604.500 1428.000 606.900 1441 .·ooo 607.900 1500.000 0.000 0.000 

NC 0.045 0.045 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1 .400 0.000 538.000 0.000 
X 1 13196.000 27.000 0.000 238,000 1320.000 1760.000 1600.000 0.000 0.300 0.000 
GR 610.600 0.000 604.300 22.000 602.500 67.000 596.300 78.000 595 .400 108.000 
GR 590.500 123.000 589. 700 132.000 587,500 138.000 587.000 148.000 586.500 158.000 
GR 586.200 168.000 585 .900 178 .000 585.900 188.000 585.400 198.000 585. 200 208.000 
GR 587.000 219.000 593. 100 229.000 595.600 238.000 598.000 263.000 604.400 329.000 
GR 604 .500 338.000 604.100 438. 000 605. 200 538.000 605.500 638.000 605.900 738.000 
GR 606.700 838.000 607.500 938.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.040 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 14796.000 33.000 0.000 300.000 1600.000 1600.000 1600.000 0.000 0.300 0.000 
GR 621.400 0.000 619,400 20.000 618.800 26.000 611 . 900 76.000 610.100 96.000 
GR 600. 100 114.000 598 .600 125.000 591.300 142.000 587.700 146.000 587.400 150.000 
GR 587 .000 160.000 587.000 170.000 587. 100 180.000 587.000 190.000 587.300 200.000 
GR 587.300 210.000 587.400 220.000 587 .600 230.000 587.900 236.000 589.800 240.000 
GR 590.800 245.000 595.000 258. 000 598.200 263.000 603.900 272.000 612.800 300.000 
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I 
GR 616.300 380.000 615.200 400.000 614.400 500.000 613.300 600.000 613.300 700.000 
GR 610. 800 800.000 611. 200 900.000 608. 700 960.000 0.000 0.000 0.000 0.000 

NC 0.035 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 t .400 0.000 0.000 0.000 

I QT 5.000 9210.000 13320.000 14260.000 17650.000 0.000 14265.000 0.000 0.000 0.000 
X1 16096.000 22.000 100.000 314.000 1200.000 1600.000 1300.000 0.000 0.300 0.000 
GR 615.800 0.000 613.100 100.000 599.300 133.000 598.000 160.000 594 .000 188.000 
GR 588. 200 195.000 587.500 200.000 586.800 210.000 586.500 220.000 586. 700 230.000 
GR 587.200 240.000 587.200 250.000 587.400 260.000 588.400 :no.ooo 594.400 285. 000 
GR 596.700 295.000 604.300 314.000 606. 200 400.000 605.800 500.000 606.900 600.000 
GR 605.900 660.000 630.000 660.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 16396.000 35.000 177 .000 323. 800 300.000 300.000 300.000 0.000 0.000 0.000 
GR 616.100 0.000 613.400 100.000 607.900 124.000 606.700 177.000 605. 100 177.000 
GR 589.200 178.500 588.500 182.000 587 .800 187.000 587.500 192 .000 587.700 197.000 
GR 588.000 202 .000 587.800 207 .000 587.600 217 .000 587.600 227.000 588.000 237.000 
GR 588.800 247 .ooo 588.000 256.250 605. 300 256.250 605.300 259. 750 587.600 259.750 
GR 588.400 262 .000 589.600 267. 000 592. 400 277.000 593. 200 287.000 592. 100 291.000 
GR 593,800 297.000 600.900 317.000 602. 500 321.000 605. 100 323 .BOO 604 .900 327,000 
GR 606.000 377 .000 606.300 392. 000 606.500 400.000 606. 100 500.000 607.200 600.000 

SB 0.000 1 .620 3.070 0.000 290.000 0.000 2030.000 0.000 587.500 5B7.500 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1. 410 0.000 0.000 0.000 
X1 16418.000 0.000 0.000 0.000 22.000 22.000 22. 000 0.OQ0 0.000 ·0.000 
X2 0.000 0.000 1.000 605.300 606. 100 0.000 0.000 0.000 0.000 0.000 

I ET 0.000 0.000 0.000 0.000 0.000 0.000 1. 410 0.000 0.000 0.000 
BT 16.000 0.000 616.100 0.000 100.000 613.400 0.000 124.000 607.900 0.000 
BT 177.000 606.700 0.000 177.000 607. 500 605. 100 256.200 607.600 605.300 259.700 
BT 607 500 605. 200 323.800 607 .600 605 a 100 323.800 606 800 0.000 327.000 606.800 

I BT 0.000 377 .000 606. 400 0.000 392 .000 606.300 0.000 400.000 606.500 0.000 
BT 500.000 606. 100 0.000 600.000 607. 200 0.000 750.000 607.200 0.000 0.000 
NC 0.028 0.030 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 

I 
XI 16768.000 23.000 204.000 332.000 400.000 300.000 350.000 0.000 0. 300 0.000 

ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
GR 609.600 0.000 607.400 55.000 601. 300 155.000 597 .400 204.000 588.800 227.000 
GR 587. 700 235.000 587.900 245.000 588.000 255.000 588. 100 265.000 588.200 275 .000 
GR 588. 300 285.000 588.400 295.000 588.500 305.000 588.600 315.000 588.300 325.000 
GR 589.800 328.000 590.800 332.000 599.600 355.000 602 .000 455.000 604.900 552.000 
GR 607.700 560.000 607.400 573.000 630.000 573.000 0.000 0.000 0.000 0.000 
NC 0.025 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 17168.000 41 .000 375.000 474.400 600.000 100.000 400.000 0.000 0.000 0.000 
GR 610.400 0.000 609.600 25.000 607 .000 50.000 598. 100 75.000 596.600 100.000 
GR 596.500 125 .000 595.300 150.000 596,600 175.000 597.000 200.000 597.900 225.000 
GR 596.300 236.500 601. 800 246.000 601. 800 250.000 602.000 275.000 601.400 300.000 

I 
GR 600.900 323.000 599.200 350.000 598. 200 375.000 592.700 382.000 590.700 383.400 
GR 589 .400 385.500 588.900 389.000 588.800 396.000 588.600 403.000 589.200 410.000 
GR 588.700 417 .000 588.800 424.000 588. 700 431 .000 588.500 438.000 588.000 445.000 

I ., 
' ,, -• 
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,, X1 3180.000 0.000 0.000 0.000 925.000 995.000 957.000 0.000 0.440 0.000 

QT 5.000 9360.000 13680.000 14820.000 19310.000 0.000 14820.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 0.000 800.000 0.000 
X1 5720.000 22.000 400.000 556.000 2600.000 2500.000 2540.000 0.000 0.000 0.000 
GR 604.700 0.000 604.500 100.000 604.500 200.000 602.000 300.000 599.300 400.000 
GR 586.500 422.000 585.000 430.000 584.900 440.000 584.900 460.000 585.000 480.000 
GR 584.200 500.000 585.500 520~000 586.400 530.000 600.900 556.000 601. 700 570.000 
GR 604.300 575.000 604. 100 600.000 604.300 700.000 606.700 700.000 608. 100 800.000 
GR 606.800 900.000 606. 300 920.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.035 0.030 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8 .100 0.000 0.000 1. 400 420.000 0.000 0.000 
X1 7470.000 28 .000 900.000 1059.000 1830.000 1750.000 1710.000 0.000 0.000 0.000 
GR 604.300 0.000 604.400 100.000 603.600 200.000 603.600 300.000 603 .600 400.000 
GR 601.600 500.000 598.600 600.000 596.300 700.000 594.600 800.000 595.700 900.000 
GR 586.800 919.000 585. 100 925.000 584.700 935.000 584.600 945.000 584.600 955.000 
GR 584. 100 965. 000 584.500 975.000 584 .600 985.000 584. 100 995 .000 584.500 1005.000 
GR 584.500 1015.000 585.800 1025.000 602.000 1059.000 604.300 1100.000 606.400 1200.000 
GR 607.700 1300.000 608.500 1400.000 609.000 1500.000 0.000 0.000 0.000 0.000 

ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 150.000 0.000 0.000 
X1 8270.000 28.000 900.000 1059.000 800.000 840.000 760.000 0.870 0.300 0.000 
GR 604.300 0.000 604 .400 100.000 603.600 200.000 603.600 300.000 603.600 400.000 
GR 601.600 500.000 598.600 600.000 596.300 700.000 594.600 800.000 595.700 900.000 
GR 586.800 919.000 585. 100 925.000 584.700 935.000 584. 600 945.000 584.600 955.000 
GR 584. 100 965.000 584.500 975.000 584.600 985.000 584. 100 995. 000 584.500 1005.000 
GR 584.500 1015.000 585.800 1025.000 602.000 1059.000 604.300 1100.000 606.400 1200.000 
GR 607. 700 1300.000 608. 500 1400.000 609.000 1500.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0. 300 0.500 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 150.000 0.000 0.000 
X1 8340.000 59.000 825.000 1010.000 70.000 70.000 70.000 0.870 0.000 0.000 
GR 604.600 0.000 604. 700 25.000 604. 700 48.000 604.100 125.000 603.900 148.000 
GR 603.900 225.000 603.900 248.000 603.900 325.000 603.900 348.000 602.400 425.000 
GR 601.900 448.000 600. 200 473 ._000 599.600 525.000 598.900 548.000 597. 100 625.000 
GR 596.600 648.000 595.300 725 .000 594.900 748.000 595.800 825.000 607.300 825.000 
GR t 598.100 825.000 598. 100 830. 700 587.700 856.000 585. 400 857.500 584.400 864.300 
GR 600.400 864.300 600.200 871.300 586.200 871.300 585.900 875.000 584.900 885. 000 
GR 585.000 895.000 585.200 905.000 584.900 915.000 600. 200 915.000 600. 200 919.800 
GR 585. 100 919.800 585. 700 925.000 585.500 935.000 585.700 945.000 585.900 955.000 
GR 586.300 964.800 600. 200 964.800 600. 400 971. 400 588.100 971.400 588.100 978.600 
GR 597.800 1003.200 597. 900 1010.000 602.500 1010.000 603. 300 1025.000 604.000 1036.000 
GR 604.600 

0

1048. 000 606. 200 1125.000 606.700 1148.000 607.700 1225.000 608.000 1248.000 
GR GOB.GOO 1325.000 608.800 1348.000 609. 200 1425.000 609.300 1440.000 0.000 0.000 

SB 0.000 1.790 2.800 0.000 161.000 0.000 1680.000 0.000 584.400 584.400 
15 MILE RD us 

X1 8394. 000 59.000 825.000 1010.000 54.000 54.000 54.000 0.870 0.000 0.000 
X2 0.000 0.000 1.000 600.400 600.900 0.000 0.000 0.000 0.870 0.000 
X3 0.000 0.000 0.000 140.000 0.000 980.000 0.000 0.000 0.000 0.000 
BT 27.000 0.000 604.600 0.000 48.000 604.700 0.000 148.000 603.900 0.000 
BT 248 .000 603.900 0.000 348.000 603.900 0.000 448.000 601. 900 0.000 473.000 
BT 601. 200 0.000 525.000 600.900 0.000 625 .000 601.100 0.000 725.000 602.300 
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BT 0.000 825 .000 603. 700 0.000 825.000 607. 300 600.400 864.300 607. 300 600.400 
BT 871.300 607.300 600.200 915.000 607.300 GOO. 200 919,800 607.300 GOO. 200 964.800 
BT 607.300 GOO. 200 971.400 607.300 G00.400 1010.000 607.300 GOO. 500 1010.000 603.700 
BT 0.000 1025.000 603.900 0.000 1036.000 604 .ooo 0.000 1048.000 604.600 0.000 
BT 1148.000 GOG. 700 0.000 1248.000 608.000 0.000 1348.000 608 .800 0.000 1440.000 
BT 609.300 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604.600 0.000 604.700 25.000 604. 700 48.000 604. 100 125.000 603.900 148.000 
GR 603.900 225 .000 603.900 248.000 603.900 325.000 603.900 348.000 602.400 425.000 
GR 601.900 448.000 GOO. 200 473.000 599.600 525.000 598.900 548.000 597. 100 625.000 
GR 596.600 648. 000 595.300 725.000 594.900 748.000 595.800 825.000 600.400 825.000 
GR 598. 100 825.000 598.100 830.700 587. 700 856.000 585 .400 857.500 584 .400 864.300 
GR 600.400 864.300 GOO. 200 871,300 586.200 871.300 585,900 875.000 584. 900 885.000 
GR 585.000 895.000 585.200 905.000 584.900 915.000 GOO. 200 915.000 600.200 919.800 
GR 585. 100 919.800 585. 700 925.000 585.500 935.000 585.700 945.000 585.900 955.000 
GR 586. 300 964,800 600.200 964.800 GOO. 400 971.400 588. 100 971.400 588. 100 978.600 
GR 597. 800 1003.200 597.900 1010.000 602.500 1010.000 603. 300 1025.000 604.000 1036.000 
GR 604.600 1048.000 606.200 1125.000 GOG. 700 1148.000 607.700 1225.000 608.000 1248.000 
GR 608 .GOO 1325.000 608. 800 1348.000 609.200 1425.000 609.300 1440.000 0.000 0.000 

NC 0.035 0.030 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
QT 5.000 10440.000 15320.000 16560.000 21140.000 0.000 16560.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 8. 100 1. 400 160.000 0.000 0.000 
X1 8494.000 28 .000 900.000 1059.000 100.000 100.000 100.000_ 0.870 0.400 0.000 
GR 604.300 0.000 604.400 100.000 603 .600 200.000 603.600 300.000 603.600 400.000 
GR 601.600 500.000 598,600 600.000 596.300 700.000 594.600 800.000 595.700 900.000 
GR 586.800 919.000 585. 100 925.000 584.700 935.000 584.600 945.000 584.600 955.000 
GR 584. 100 965 ,,000 584.500 975.000 584.600 985.000 584. 100 995.000 584.500 1005.000 
GR 584.500 1015.000 585.800 1025 .000 602.000 1059.000 604.300 1100.000 606.400 1200.000 
GR 607.700 1300.000 608.500 1400.000 609.000 1500.000 0.000 0.000 0.000 0.000 

ET 0.000 0.000 0.000 B. 100 0.000 0.000 1.400 260.000 0.000 0.000 
X1 9594.000 28.000 860.000 1030.000 630.000 1520.000 1100.000 0.000 0.300 0.000 
GR 604.500 0.000 603.900 60.000 603. 700 160.000 603.300 260.000 601. 300 360.000 
GR 599. 200 460.000 598.000 560.000 598.800 660.000 598.900 760.000 597.800 860.000 
GR 594.000 871.000 590. 300 878.000 588.900 889.000 586.900 893.000 586.400 900.000 
GR 585.800 910.000 585.400 920.000 585.500 930.000 585.400 940.000 585. 400 950.000 
GR 585.800 960.000 586.000 970.000 585. 500 980.000 587,600 990.000 602. 200 1030.000 
GR 603.400 1060.000 GOG.GOO 1160.000 608.200 1260.000 0.000 0.000 0.000 0.000 

X1 9653.000 0.000 0.000 0.000 59.000 59.000 59.000 0.000 -0.300 0.000 
X3 0.000 0.000 0.000 260.000 0.000 1210.000 0.000 0.000 0.000 0.000 

NC 0.025 0.025 0.020 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1,410 200.000 0.000 0.000 
X1 9654.000 42.000 802.000 959.500 1.000 1.000 1.000 0.000 0.000 0.000 
BT 21.000 0.000 604.200 0.000 33.000 604. 100 0.000 100.000 604 .000 0.000 
BT 200.000 603.600 0.000 219.000 603. 200 0.000 300.000 602.900 0.000 400.000 
BT 601. 800 0.000 500.000 601. 400 0.000 600.000 601 .500 0.000 700.000 603 .000 
BT 0.000 800.000 604.900 0.000 800.000 GOS.GOO 0.000 802 .000 GOS.GOO 603.300 
BT 880. 700 605.700 603. 400 959.500 605. 700 603 .400 961 .500 605.700 0.000 961.500 
BT 605.200 0.000 1000.000 604.900 0.000 1038.000 604.900 0.000 1100.000 606.900 
BT 0.000 1150.000 607.700 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604. 200 0.000 604. 100 33.000 604.000 100.000 603.600 200.000 603. 200 219.000 
GR 601.600 300.000 599.500 400.000 598.300 500.000 599. 100 600.000 599. 200 700.000 

;, • • 
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.>• GR 588.800 941.000 596. 100 960.000 597.600 968.000 601 .000 969.000 593.300 970.000 

GR 594.300 1000.000 595 .000 1045.000 600. 100 1069.000 604.000 1089.000 605.300 1100.000 
GR 605.400 1200.000 605. 100 1300.000 605.600 1400.000 603. 300 1500.000 603. 100 1600.000 
GR 605. 100 1700.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

SB 0.000 1.555 3.020 0.000 174.400 0.000 2318.400 0.000 58 1. 700 581. 700 
X1 1143.000 67.000 781.500 969.000 43.000 43.000 43.000 0.930 0.000 0.000 
X2 0.000 0.000 1.000 601. 700 603. 100 0.000 0.000 0.000 0.930 0.000 
X3 10.000 0.000 0.000 450.000 0.000 970.000 603 .100 603. 100 0.000 0.000 
BT 17 .000 450.000 604.600 0.000 469.000 604.600 0.000 569.000 604.700 0.000 
BT 669.000 604.600 0.000 769. 000 604. 300 0.000 780.000 604. 300 0.000 780.000 
BT 608. 100 0.000 781. 500 608. 100 601. 700 825.200 608.000 601. 600 875.200 607.800 
BT 601. 400 925.200 607.500 601. 100 969.000 607 .400 601 .000 970.000 607. 400 0.000 
BT 970.000 604 .300 0.000 1069.000 603.100 0.000 1089.000 604. 100 0.000 1100.000 
BT 605.300 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 602.900 0.000 602. 100 69 .000 601.800 100.000 602.500 169.000 602 .800 200.000 
GR 603.000 269.000 603. 100 ~00.000 601. 200 369.000 600.300 400.000 599. 100 450.000 
GR 598.700 469.000 598.000 500.000 597.600 565.000 597.600 569.000 596.700 669.000 
GR 596. 100 740.000 594.600 769.000 593.800 780.000 601.700 781. 500 598.600 782.500 
GR 597 .900 788.000 592.900 800.000 591. 200 805.000 586 .400 808.000 586.400 819.000 
GR 585.800 823. 900 601. 600 823.900 601.600 825.200 601.600 826.500 584.800 826.500 
GR 584. 700 829.000 584.700 839.000 584.200 849.000 584 .400 859.000 584.600 869.000 
GR 584.800 873. 900 601. 400 873.900 601. 400 875.200 601.400 876.500 582.800 876.500 
GR 582. 600 879.000 581. 700 889.000 582. 100 899.000 583.500 909.000 584 .600 919.000 
GR 585.400 923.900 601.100 923.900 601. 100 925.200 601.100 926.500 586.900 926.500 
GR 586.600 930.000 588.800 941.000 596. 100 960.000 597.600 968.000 601 .000 969.000 
GR 593,300 970.000 594.300 1000.000 595.000 1045.000 600. 100 1069.000 604.000 1089.000 
GR 605.300 1100.000 605.400 1200.000 605.700 1300.000 605 .600 1400.000 603.300 1500.000 
GR 603. 100 1600.000 605.100 1700.000 0.000 0.000 0.000 0.000 0.000 0.000 

X1 1150.000 31.000 800.000 944.000 7 .000 7.000 7.000 0.930 -1. 320 0.000 
X3 0.000 0.000 0.000 780.000 0.000 980.000 0.000 603. 400 603. 400 0.000 
GR 602.900 0.000 601. 800 100.000 602.800 200.000 603. 100 300.000 600. 300 400.000 
GR 598.000 500.000 597.600 565 .000 596. 100 740.000 593.000 800.000 586.400 820.000 
GR 584.400 830.000 .583. 900 840.000 583.700 860.000 583. 100 880.000 583.400 900.000 
GR 583. 700 910.000 586.500 921.000 588.800 926.000 589. 300 938.000 592.500 944.000 
GR 594.300 1000.000 595.000 1045.000 604. 100 1088.000 605. 300 1100.000 605.400 1200.000 
GR 605. 700 1300.000 605.600 1400.000 603. 300 1500.000 603. 100 1600. 000 605. 400 1700.000 
GR 603. 700 1800.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC o. 150 o. 150 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 1180.000 62.000 782.000 967 .000 30.000 30.000 30.000 0.940 0.000 0.000 
X3 10.000 0.000 0.000 450.000 0.000 1100.000 0.000 603. 400 603 .400 0.000 
GR 602.900 0.000 602.000 82.000 601. 800 100.000 602.600 182.000 602. 800 200.000 
GR 603.000 282.000 603. 100 300.000 600. 800 382.000 600.300 400.000 598. 400 482.000 
GR 598.000 500.000 597.600 565.000 597. 400 582.000 596.600 682.000 596.100 740.000 
GR 594.000 780.000 601. 000 782.000 597. 100 783.000 596 .400 789.000 591. 700 809.000 
GR 590.900 819.000 588. 400 823.400 600. 900 823.400 600.900 824.700 600. 900 826.000 
GR 587.500 826.000 587.200 832.000 584.300 842.000 584. 100 852.000 583.800 862.000 
GR 583 .600 873.400 600. 900 873 .400 600. 900 874.700 600. 900 876.000 583.900 876.000 
GR 582.900 882 .000 582. 700 892.000 582.700 902.000 582. 100 912.000 583.400 923.200 
GR 600.900 923.200 600.900 924.500 600. 900 925.800 587.300 925.800 588.900 930.000 
GR 591. 300 939 .000 596.700 961.000 598.100 966.000 600.900 967 .000 593.300 970.000 
GR 593.700 982 .000 594.300 1000.000 595.000 1045.000 602 .BOO 1082.000 604. 100 1088.000 
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GR 605.300 
GR 603. 100 

SB 0.000 
16 

X1 1223.000 
X2 0.000 
X3 10.000 
BT 17.000 
BT 682.000 
BT 601. 700 
BT 600.900 
BT 982 .000 
BT 605.300 
GR 602.900 
GR 603 .000 
GR 598.400 
GR 596. 100 
GR 591. 700 
GR 600.900 
GR 583.800 
GR 583.900 
GR 583. 400 
GR 588.900 
GR 593. 300 
GR 604. 100 
GR 603. 300 

NC 0.040 
X1 1323.000 
X3 0.000 
GR 602.900 
GR 598.000 
GR 584.400 
GR 583.700 
GR 594.300 
GR 605. 700 
GR 603.700 

NC 0. 110 
ET 0.000 
X1 2223.000 
GR 615.500 
GR 598.900 
GR 584.200 
GR 593.700 
GR 608.200 

NC 0.040 
ET 0.000 

;., • 
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1100.000 605.400 1200.000 
1600.000 605. 100 1700.000 

1. 561 3.040 0.000 
MILE RD us 

63,000 782 .000 967.000 
0.000 1.000 601 .000 
0.000 0.000 450.000 
0.000 603.300 0.000 

603.500 0.000 780.000 
601.000 824.700 607.600 
967.000 607.600 600.900 
603.500 0.000 1082.000 

0.000 0.000 0.000 
0.000 602 .000 82 .000 

282.000 603. 100 300.000 
482.000 598.000 500.000 
740. 000 594.000 780.000 
809.000 590.900 819.000 
826 .000 587.500 826.000 

- 862.000 583.600 873 .400 
876. 000 582.900 882.000 
923.200 600. 900 923. 200 
931. 000 591. 300 939.000 
970.000 593.700 982.000 

1088.000 605.300 1100.000 
1500.000 603.100 1600.000 

0.040 0.025 0.300 
31.000 800.000 944.000 
0.000 0.000 350.000 
0.000 601. 800 100.000 

500.000 597.600 565.000 
830.000 583.900 840.000 
910.000 586.500 921.000 

1000.000 595.000 1045.000 
1300.000 605.600 1400.000 
1800.000 0.000 0.000 

0.060 0.025 o. 100 
0.000 0.000 8. 100 

23.000 300.000 446.000 
0.000 615.300 100.000 

300.000 586.000 323.000 
380.000 583.000 400.000 
446 .000 594.600 463.000 
800.000 607.500 900.000 

0.040 0.025 o. 100 
0.000 0.000 0.000 
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605. 700 1300.000 605.600 1400.000 603.300 1500.000 
0.000 0.000 0.000 0.000 0.000 0.000 

173.900 0.000 2121.100 0.000 582. 100 582. 100 

43.000 43.000 43.000 0.940 0.000 0.000 
603.400 0.000 0.000 0.000 0.940 0.000 

0.000 1100.000 0.000 603. 400 603 .400 0.000 
482,.000 603 .400 0.000 582 .000 603. 600 0.000 
603.500 0.000 780.000 607. 700 0.000 782.000 
600.900 841.100 607. 600 600.900 924.500 607.600 
970.000 607.600 0.000 970.000 603.400 0.000 
603. 300 0.000 1088.000 604. 100 0.000 1100.000 

0.000 0.000 0.000 0.000 0.000 0.000 
601. 800 100.000 602.600 182.000 602.800 200.000 
GOO.BOO 382.000 600.300 400.000 599. 100 450.000 
597.600 565.000 597.400 582.000 596.600 682.000 
601 .000 782 .000 597. 100 783.000 596.400 789.000 
588.400 823.400 600.900 823. 400 600.900 824.700 
587. 200 832.000 584,300 842.000 584. 100 852.000 
600.900 873.400 600.900 874. 700 600.900 876.000 
582. 700 892 .000 582.700 902 .000 582. 100 912.000 
600.900 924.500 600.900 925. BOO 587.300 925.800 
596. 700 961 .000 598. 100 966.000 600.900 967.000 
594.300 1000.000 595.000 1045.000 602.800 1082.000 
605 .400 1200._ooo 605. 700 1300.000 605.600 1400.000 
605. 100 1700.000 0.000 0.000 0.000 0.000 

Q.500 0.000 0.000 0.000 0.000 0.000 
100.000 100.000 100.000 0.940 -0.950 0.000 

0.000 1000.000 0.000 0.000 0.000 0.000 
602.800 200.000 603. 100 300.000 600. 300 400.000 
596. 100 740.000 593.000 800.000 586.400 820.000 
583. 700 860.000 583. 100 880.000 583.400 900.000 
588.800 926.000 589.300 938.000 592.500 944.000 
604. 100 1088.000 605.300 1100.000 605. 400 1200.000 
603. 300 1500.000 603. 100 1600.000 605. 400 1700.000 

0.000 0.000 0.000 0.000 0.000 0.000 

0.300 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 1 .400 0.000 600.000 0.000 

870.000 940.000 900.000 0.000 -0.440 0.000 
613.000 200.000 611.500 222 .000 601. 200 252.000 
585.200 330.000 584.600 340.000 584.800 360.000 
583.600 420.000 583.900 430.000 586.600 437.000 
601.000 503.000 607.700 600.000 608. 200 100.000 
606.400 1000.000 0.000 0.000 0.000 0.000 

Q.300 0.000 0.000 0.000 0.000 0.000 
0.000 8. 100 1.400 0.000 600.000 0.000 

• ' 
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03.04.05,06 
MODIFICATION - 50,51.52,53,54,55,56 

•••••••••••••••••••••••••••••••••••••••••••••••••• 

C 
T1 REVISED PROFILES FDR RED RUN DRAIN BY MDNR 
T2 DISCHARGES COMPUTED BY MDNR USING SAM MODEL 
T3 RED RUN DRAIN 100-YEAR NATURAL 

u1 !CHECK INQ NINV !DIR STRT METRIC HVINS Q WSEL FQ 

0. 4. o. 0. 0.000000 0.00 0.0 o. 599.700 0.000 

u2 NPRDF IPLDT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE 

0.000 0.000 -1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

u3 VARIABLE CODES FDR SUMMARY PRINTOUT 

150.000 200.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

u5 LPRNT NUMSEC *~******REQUESTED SECTION NUMBERS*"'*"'"'*** 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

QT 5.000 10780.000 15910.000 17390.000 23340.000 0.000 17390.000 0.000 0.000 0.000 
NC 0.040 0.040 0.030 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
X1 165.000 53.000 800.000 985.800 0.000 0.000 0.000 0.920 0.000 0.000 
X3 0.000 0.000 0.000 300.000 0.000 1100.000 0.000 0.000 0.000 0.000 
GR 602.900 0.000 601. 800 100.000 602.800 200.000 603. 100 300.000 601. 600 350.000 
GR 601. 600 380.000 600.300 400.000 598.000 500.000 597.600 565.000 597.300 600.000 
GR 596.400 700.000 596. 100 740.000 593. 200 797.000 593. 100 797. 100 593.000 800.000 
GR 592.200 800.000 591.000 806.000 590.300 810.000 585.300 816.000 582.700 820.000 
GR 577 .800 830.000 578.400 840.000 580. 100 850.000 577. 300 860.000 576.900 870.000 
GR 577. 100 875.000 577.500 877.200 595.900 877.200 592. 400 897.000 591. 700 900.800 
GR 581 .600 900.800 582. 300 913.000 583. 100 925.000 584.600 936.000 589.700 948.000 
GR 590.900 953.000 591. 300 973.000 591.500 985.800 591. 700 985.800 592. 100 988.000 
GR 592. 100 988. 100 594.300 1000.000 595.000 1045.000 600. 700 1080.000 604. 100 1088.000 
GR 605.300 1100.000 605. 400 1200.000 605.700 1300.000 605.600 1400.000 603.300 1500.000 
GR 603. 100 1600.000 605.400 1700.000 603. 700 1800.000 0.000 0.000 0.000 0.000 

SB 0.000 1. 540 2.800 0.000 170.000 0.000 1389.000 0.000 576.900 576,900 
UTICA ROAD US FACE USGS STAGE GAGE 1981 HWM 15 601. 7 

X1 194.000 53.000 800.000 985.800 29.000 29.000 29.000 0.920 0.000 0.000 
X2 0.000 0.000 1 .000 596,300 599 .600 0.000 0.000 0.000 0.920 0.000 
X3 0.000 0.000 0.000 300.000 0.000 1100.000 0.000 0.000 0.000 0.000 
BT 32.000 300.000 603. 100 0.000 350.000 601. 200 0.000 380.000 601 .200 0.000 
BT 400.000 601. 400 0.000 500.000 601 .000 0.000 600.000 600.100 0.000 700.000 
BT 600. 100 0.000 797.000 599.700 0.000 797. 100 603.300 0.000 800.000 603 .300 
BT 593.000 800.000 603,, 300 595.900 820.000 603.300 595. 900 830.000 603.400 595.900 
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BT 850.000 603 .400 595.900 870.000 603.200 595.900 875. 000 603. 100 595.900 877. 200 
BT 603. 100 595.900 897.000 603.300 592 .400 900.800 603. 300 591. 700 913.000 605.000 
BT 596.300 925.000 608.000 596.300 936.000 609.800 596.300 943.000 610. 300 596.300 
BT 953.000 609. 400 596.300 973.000 605.000 596.300 985.800 603.300 591. 700 988.000 
BT 603.300 0.000 988. 100 599.600 0.000 1000.000 600. 200 0.000 1080.000 600. 700 
BT 0.000 1088.000 604. 100 0.000 1100.000 605.300 0.000 0.000 0.000 0.000 
GR 602.900 0.000 601. BOO 100.000 602.800 200.000 603. 100 300.000 601. 600 350.000 
GR 601. 600 380.000 600.300 400.000 598.000 500.000 597.600 565.000 597.300 600.000 
GR 596.400 700.000 596. 100 740.000 593. 200 797.000 593. 100 797. 100 593.000 800.000 
GR 592.200 800.000 591 .000 806.000 590. 300 810.000 585.300 816.000 582.700 820.000 
GR 577.800 830.000 578. 400 840.000 580. 100 850.000 577. 300 860.000 576. 900 870.000 
GR 577 .100 875.000 577.500 877. 200 595.900 877. 200 592 .400 897.000 591. 700 900.800 
GR 581.600 900.800 582.300 913.000 583. 100 925.000 584 .600 936.000 589.700 943.000 
GR 590.900 953 .000 591.300 973.000 591.500 985.800 591. 700 985.800 592. 100 988.000 
GR 592. 100 988. 100 594.300 1000.000 595.000 1045.000 600. 700 1080.000 604. 100 1088.000 
GR 605 .300 1100.000 605.400 1200.000 605. 700 1300.000 605 .600 1400.000 603.300 1500.000 
GR 603. 100 1600.000 605.400 1700.000 603. 700 1800.000 0.000 0.000 0.000 0.000 

NC o. 150 0. 150 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 594.000 34. 000 800.000 944.000 420.000 385.000 400.000 0.930 -2.930 0.000 
X3 0.000 0.000 0.000 350.000 0.000 1100.000 0.000 0.000 0.000 0.000 
GR 602.900 0.000 601. 800 100.000 602.800 200.000 603. 100 300.000 600. 300 400.000 
GR 598.000 500.000 597.600 565.000 590.300 587.000 590. 100 694.000 595.300 708.000 
GR 596. 100 740.000 593.000 800.000 586.400 820.000 584 .400 830.000 583.900 840.000 
GR 583.700 860.000 583.100 880.000 583.400 900.000 583. 700 910.000 586.500 921.000 
GR 588.800 926.000 589.300 938.000 592. 500 944.000 594.300 1000.000 595.000 1045.000 
GR 604. 100 1088.000 605.300 1100.000 605.400 1200.000 605.700 1300.000 605.600 1400.000 
GR 603.300 1500. 000 603.100 1600.000 605.400 1700.000 603. 700 1800.000 0.000 0.000 

QT 5.000 10060.000 14650. 000 16040.000 21540.000 0.000 16040.000 0.000 0.000 0.000 
NC 0.400 0.400 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X1 1039.000 34 .000 800.000 944.000 465 .000 430.000 445.000 0.930 0.000 0.000 
X3 0.000 0.000 0.000 760.000 0.000 1000.000 0.000 0.000 0.000 0.000 
GR 602.900 0.000 601. BOO 100.000 602.800 200.000 603. 100 300.000 600.300 400.000 
GR 598.000 500.000 597.600 565.000 590. 300 587.000 590.100 694.000 595.300 708.000 
GR 596. 100 740.000 593.000 800.000 586.400 820.000 584 .400 830.000 583. 900 840.000 
GR 583.700 860.000 583.100 880.000 583.400 900.000 583. 700 910.000 586.500 921.000 
GR 588.800 926.000 589.300 938.000 592.500 944.000 594. 300 1000.000 595.000 1045.000 
GR 604. 100 1088.000 605.300 1100.000 605.400 1200.000 605. 700 1300.000 605.600 1400.000 
GR 603.300 1500.000 603.100 1600.000 605.400 1700.000 603. 700 1800.000 0.000 0.000 

16 MILE RO OS 
X1 1100.000 66.000 781.500 969.000 61.000 61 .000 61.000 0.930 0.000 0.000 
X3 10.000 0.000 0.000 450.000 0.000 1100.000 0.000 602 .400 602. 400 0.000 
GR 602.900 0.000 602. 100 69.000 601.800 100.000 602.500 169.000 602. 800 200.000 
GR 603.000 269.000 603. 100 300.000 601.200 369.000 600.300 400.000 598.700 469.000 
GR 598.000 500 .000 597.600 565.000 597 .600 569.000 596.700 669.000 596. 100 740.000 
GR 594. 600 769 .000 593.800 780.000 601. 700 781. 500 598.600 782.500 597.900 788.000 
GR 592.900 800 .000 591. 200 805 .000 586.400 808.000 586.400 819.000 585.800 823.900 
GR 601. 600 823.900 601 .600 825.200 601 .600 826.500 584.800 826.500 584.700 829.000 
GR 584.700 839.000 584.200 849.000 584.400 859.000 584.600 869.000 584.800 873.900 
GR 601 .400 873.900 601. 400 875.200 601. 400 876.500 582.800 876.500 582 .600 879.000 
GR 581. 700 889.000 582. 100 899.000 583.500 909.000 584.600 919.000 585.400 923.900 
GR 601. 100 923.900 601. 100 925 .200 601. 100 926.500 586.900 926.500 586 .600 930.000 

• 
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SECNO Q CWSEL OIFWSP DIFWSX OIFKWS TOPWID XLCH 

31299.000 6510.00 608.56 0.00 -0.02 0.00 110. 13 100.00 
31299.000 8680.00 612.76 4.20 -0.02 4.20 128.71 100.00 
31299.000 8680.00 613. 14 0.37 -0.02 4.57 130.36 100.00 
31299.000 8680.00 614. 16 1.03 -0.01 5.60 221. 41 100.00 

31350.000 6510.00 608.48 0.00 -0.08 0.00 109.76 51 .oo 
31350.000 8680.00 614. 17 5.69 1.40 5.69 223.39 51 .00 
31350.000 8680.00 614.46 0.29 1. 32 5.98 235.75 51.00 
31350.000 8680.00 615.20 0.74 1. 04 6.72 250.47 51 .00 

31430.000 6510.00 608.88 0.00 0.40 0.00 111. 57 80.00 
31430.000 8680.00 614.19 5.32 0.03 5.32 235. 16 80.00 
31430.000 8680.00 614.48 0. 29 0.02 5.60 235.83 80.00 
31430.000 8680.00 615. 22 0.74 0.02 6.34 252. 15 80.00 

31483.000 6510.00 608 . 77 0.00 -0. 10 0.00 11 1 . 11 53.00 
31483.000 8680.00 615.39 6.61 1. 20 6.61 262,98 53.00 
31483.000 8680.00 615.57 o. 18 1 .09 6.80 275.01 53.00 
31483.000 8680.00 616.01 0.44 0. 79 7.24 304.57 53.00 

31583.000 6510.00 609.46 0.00 0.69 0.00 112. 55 100.00 
31583.000 8680.00 615.47 6.00 0.08 6.00 207. 7 1 100.00 
31583.000 8680.00 615.64 0. 17 0.07 6.18 219.29 100.00 
31583.000 8680.00 616.07 0.43 0.05 6.61 247.79 100.00 

33333.000 6510.00 610.07 0.00 0.61 0.00 125.50 1750.00 
33333.000 8680.00 615.77 5. 70 0.30 5.70 364.90 1750.00 
33333.000 8680.00 615.93 0. 16 0.29 5.87 375.53 1750.00 
33333.000 8680.00 616.34 0.40 0.27 Ej. 27 416.39 1750.00 

33433.000 6510.00 610.07 0.00 -0.00 0.00 124.93 100.00 
33433.000 8680.00 615.77 5.70 0.00 5.70 352.90 100.00 
33433.000 8680.00 615.93 o. 16 0.00 5.87 367.51 100.00 
33433.000 8680.00 616.34 o. 4 1 0.00 6.27 418.62 100.00 

• 33438.000 6510.00 610.07 0.00 0.00 0.00 124.93 5.00 
33438.000 8680.00 615. 88 5.82 0. 11 5.82 358.75 5.00 
33438.000 8680.00 616.03 0. 15 0. 10 5.97 383.85 5.00 
33438.000 8680.00 616.42 0.38 0.08 6.35 426.80 5 .oo 

33538.000 6510.00 610. 17 0.00 0. 11 0.00 125.07 100. 00 
33538.000 8680.00 615.92 5.75 0.04 5.75 362.36 100.00 
33538.000 8680.00 616. 07 0. 15 0.03 5.89 371 . 30 100.00 
33538.000 8680.00 616.44 0.38 0.03 6.27 406 .66 100.00 

34888.000 6510.00 610.56 0.00 0.39 0.00 123. 12 1350.00 
34888.000 8680.00 616.07 5. 51 o. 16 5.51 270.74 1350.00 
34888.000 8680.00 616.22 0. 14 0. 15 5.66 28 1. 59 1350.00 
34888. 000 8680.00 616.58 0.36 0. 13 6.02 309. 42 1350.00 
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SECND Q CWSEL DIFWSP DIFWSX DIFKWS T0PW[D XLCH 

37038.000 6510.00 611. 26 0.00 o. 70 0.00 119. 13 2150.00 

I 
37038 .000 8680.00 616 . 4 1 5. 15 o. 34 5. 15 145.64 2150.00 
37038.000 8680.00 616 .54 0. 13 0.32 5.28 166.88 2150.00 
37038 .000 8680.00 616 .87 0. 33 o. 29 5. 61 221. 74 2150.00 

37088.000 6510.00 611. 14 0.00 -o. 12 0.00 107.67 50.00 
37088.000 8680. 00 616. 35 5.21 -0.06 5.21 143.72 50.00 
37088.000 8680.00 616.48 0. 13 -0.06 5.34 157.84 50.00 
37088.000 8680.00 616. 8 1 0.34 -0.06 5.67 214.57 50.00 

37121.000 6510.00 611.18 0.00 0.04 0.00 108.27 33.00 
37121.000 8680.00 616.92 5.74 0.57 5.74 224. 20 33.00 
37121.000 8680.00 617 .06 0. 14 0.58 5.88 237. 24 33.00 
37121. 000 8680.00 617.42 0.36 0.61 6. 25 270.97 33.00 

3722 i .000 65i0.00 6 ii. 60 0.00 0.43 0.00 i20.55 100.00 
37221.000 8680.00 617.11 5.51 0.20 5.51 147.40 100.00 
37221 .000 8680.00 617.25 o. 13 o. 19 5.64 148.04 100.00 
37221 .000 8680.00 617. 59 0.34 0. 17 5.99 234.50 100.00 

39121.000 6510. 00 612.20 0.00 0.60 0.00 117.36 1900.00 
39121.000 8680.00 617.42 5.22 0.31 5. 22 167.08 1900.00 
39121.000 8680.00 617.54 0. 12 0.30 5.35 167.71 1900.00 
39121.000 8680.00 617.87 0.32 o. 27 5.67 169.34 1900.00 

41121.000 6510.00 612.95 0.00 o. 75 0.00 89.55 2000 00 
41121.000 8680.00 617.78 4.83 0.36 4.83 105.50 2000 00 
41121.000 8680.00 617.89 O. 11 0.35 4.95 105.88 2000 .00 
41121.000 8680.00 618. 19 o. 29 o. 32 5.24 106.86 2000 00 

42521.000 6510.00 613.74 0.00 0.80 0.00 132. 61 1400.00 
42521.000 8680.00 618.36 4.62 0.59 4.62 159.83 1400.00 
42521.000 8680.00 618.47 0. 10 0.57 4.72 160.43 1400.00 
42521.000 8680.00 618.74 0.27 0.55 d..99 162.01 1400.00 

I 

• • 
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWIO XLCH 

22419.000 8580.00 605. 58 0.00 0.39 0.00 526.58 350. 00 
22419.000 12280.00 609.05 3.47 0.46 3. 47 544.51 350 .00 
22419.000 13000.00 609.59 0.53 0.48 4.01 556.64 350 .00 
22419.000 15610,00 611. 42 1. 83 o. 53 5.83 598.09 350. 00 

23319.000 8580.00 605. 54 o.oo -0.04 0.00 172. 16 900.00 
233.19 .ooo 12280.00 608.95 3.41 -0. 10 3.41 504.87 900.00 
23319.000 13000.00 609. 49 0.54 -0. 10 3. 94 576.76 900.00 
23319.000 15610,00 611 . 35 1. 86 -0,06 5. 81 850. 35 900.00 

23569.000 6510.00 605. 82 0.00 0.27 0.00 152.07 250.00 
23569.000 8680.00 609.22 3.40 o. 27 3.40 461 .00 250.00 
23569.000 8680.00 609. 76 0.55 o. 28 3.95 598.08 250.00 
23569.000 8680.00 611.61 1. 85 0.26 5.79 717.82 250.00 

24369.000 6510.00 605 .89 0.00 0.08 0.00 128. 17 BOO.OD 
24369.000 8680.00 609 .25 3.36 0.04 3.36 216.60 BOO.OD 
24369.000 8680.00 609 .79 0.54 0.03 3.90 283.51 800.00 
24369.000 8680.00 6 11 . 61 1. 82 -0.00 5. 71 450.00 800.00 

25819.000 6510.00 606. 21 0.00 0. 31 0.00 110. 59 1450.00 
25819.000 8680.00 609. 49 3.28 0. 24 3.28 153.50 1450.00 
25819.000 8680.00 609.99 0.50 0.20 3.78 227.21 1450.00 
25819.000 8680.00 611 . 73 1. 74 o. 12 5.52 515.00 1450.00 

25919.000 6510.00 606.21 0.00 -0.00 0.00 106.52 100.00 
25919.000 8680.00 609.49 3. 28 -0.01 3.28 154,83 100.00 
25919.000 8680.00 609.98 0.50 -0.00 3.78 216.00 100.00 
25919.000 8680.00 611. 74 1.75 0.01 5.53 463.00 100.00 

26025.000 6510.00 606.32 0.00 o. 11 0.00 107.07 106 .00 
26025.000 8680.00 610. 26 3.93 o. 77 3.93 297.01 106 .00 
26025.000 8680.00 610. 72 0.46 0.74 4 .40 435.04 106 .00 
26025.000 8680.00 612. 11 1. 39 0. 37 5.79 463 .00 106 .00 

26125.000 6510.00 606 .48 0.00 o. 15 0.00 108.30 100.00 
26125.000 8680.00 610. 35 3.87 0.09 3.87 173.31 100.00 
26125.000 8680.00 610. 78 o. 43 0.06 4.30 273.36 100.00 
26125 .000 8680.00 612. 11 1. 33 0.00 5.64 490.00 100.00 

26900.000 6510.00 606.90 0.00 0.42 0.00 104.59 775.00 
26900.000 8680.00 610.65 3.75 0.29 3.75 317.21 775.00 
26900.000 8680.00 611. 05 0.40 0. 27 4. 15 387.97 775.00 
26900.000 8680.00 612.29 1. 24 0. 18 5.39 404.62 775 .00 

27150.000 6510.00 606.96 0.00 0.06 0.00 166 .78 250.00 
27150.000 8680.00 610.73 3.77 0.08 3.77 233. 44 250.00 
27150.000 8680.00 611.12 0.39 0.07 4. 16 242 .07 250.00 
27150.000 8680.00 612.32 1. 21 0.04 5.37 289. 77 250.00 
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS T0PWI0 XLCH 

27900.000 6510.00 607 .26 0.00 0.30 0.00 146. 11 750.00 
27900.000 8680.00 610. 91 3.6S 0.19 3.65 202.67 750.00 
27900.000 8680.00 611. 28 0. 37 0.17 4.03 213.03 750.00 
27900.000 8680.00 612.44 1 . 16 0. 12 5. 19 353.99 750.00 

28000.000 6510.00 607.28 0.00 0.02 0.00 140. 4 2 100.00 
28000.000 8680.00 610.92 3.65 0.01 3.65 193.91 100.00 
28000.000 8680.00 611. 29 0.37 0.01 4.02 203.27 100.00 
28000.000 8680.00 612. 45 1. 16 0.01 5. 17 336. 17 100.00 

28031.000 6510.00 607.29 0.00 0.01 0.00 140.37 31 .oo 
28031 .000 8680.00 611.61 4.32 0.68 4.32 211.05 31.00 
28031. 000 8680.00 612.00 0.39 0.71 4.72 282.86 31 .oo 
28031. 000 8680.00 613.24 1. 23 0. 79 5.95 351. 21 31.00 

28331. 000 6510. 00 607.53 0.00 o. 25 0.00 118.78 300. 00 
28331. 000 8680.00 611.74 4.20 0. 13 4.20 394.01 300.00 
28331. 000 8680.00 612.12 0.39 o. 12 4.59 424.99 300.00 
28331. 000 8680.00 613.33 1. 21 0.10 5.80 541 .04 300.00 

28431 .000 6510.00 607.51 0.00 -0.03 0.00 102.45 100.00 
28431. 000 8680.00 611. 72 4.22 -0.01 4.22 365.55 100.00 
28431.000 8680.00 612. 12 0.39 -0.01 4.61 392.45 100.00 
28431.000 8680.00 613.35 1. 23 0.01 5.84 511. 95 100.00 

* 28449.000 6510.00 607.54 0.00 0.03 0.00 102.73 18.00 
28449.000 8680.00 612.25 4.71 0.53 4.71 406.37 18.00 
28449.000 8680.00 612.70 0.44 0.58 5. 16 459.67 18 .00 
28449.000 8680.00 613.88 1. 19 0. 54 6.35 554.75 18.00 

28549.000 6510.00 607.71 0.00 0. 17 0.00 112. 98 100.00 
28549. 000 8680.00 612.28 4.57 0.03 4.57 278.27 100.00 
28549.000 8680.00 612.71 o. 43 0.02 5.00 345.45 100.00 
28549.0QQ 8680.00 613 .87 1, 16 -0.01 6. 16 470.31 100.00 

29749.000 6510.00 608.32 0.00 0.61 0.00 174 .00 1200.00 
29749. 000 8680.00 612.68 4.36 0.40 4.36 267.90 1200.00 
29749.000 8680.00 613.07 0.39 0.35 4.75 284.49 1200.00 
29749.000 8680.00 614.13 1. 06 0.25 5. 8 1 329.80 1200. 00 

30474. 000 6510.00 608.46 0.00 0. 14 0.00 143.24 725.00 
30474.000 8680.00 612.74 4.28 0.06 4.28 239.70 725.00 
30474 .000 8680.00 613. 12 0.38 0.05 4.66 282.43 725.00 
30474. 000 8680.00 61-4. 16 1.05 0.03 5.71 385.50 725 .oo 

31199.000 6510.00 608.58 0.00 0. 12 0.00 110. 19 725.00 
31199. 000 8680.00 612.78 4.20 0.04 4.20 128.78 725.00 
31199. 000 8680,00 613, 15 0.37 0.04 4.57 130. 43 725.00 
31199.000 8680.00 614. 17 1.02 0.01 5.60 178.10 725.00 

• • • • 
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SECN0 Q CWSEL DIFWSP DIFWSX DIFKWS TDPWID XLCH 

9653.000 10440.00 601 .83 0.00 0.05 0.00 695.73 59.00 
9653.000 15320.00 605.07 3.24 0.03 3.24 852.21 59.00 
9653.000 16560.00 605.69 0.62 0.03 3.85 871. 14 59.00 
9653.000 21140.00 607.95 2.26 0.02 6. 11 950.00 59.00 

9654.000 10440.00 601. 71 0.00 -0. 13 0.00 667.96 1.00 
9654.000 15320.00 604.97 3.27 -o. 10 3.27 840.32 1.00 
9654 .000 16560.00 605.61 0.63 -0.08 3.90 859.93 1 .oo 
9654.000 21140.00 607.93 2.32 -0.02 6.22 950.00 1.00 

9676.000 10440.00 601. 71 0.00 0.01 0.00 668.23 22.00 
9676.000 15320.00 604.99 3.27 0.01 3.27 840.52 22.00 
9676.000 16560.00 605.62 0.63 0.01 3.91 860.09 22 .00 
9676.000 21140.00 607.93 2.32 0.01 6.22 950.00 22.00 

9677 .000 10440,00 602 .07 0.00 0.36 o .oo 708. 12 1.00 
9677.000 15320.00 605. 24 3. 18 0.26 3. 18 837. 61 1 .00 
9677 .000 16560.00 605. 83 0.59 0.21 3.76 855.94 1.00 
9677.000 21140,00 607 .99 2. 16 0.05 5.92 930.00 1.00 

9777.000 10440 00 602.08 0.00 0.01 0.00 706.52 100 .00 
9777.000 15320.00 605. 25 3. 17 0.01 3. 17 866.66 100. 00 
9777.000 16560.00 605.84 0.59 0.01 3,76 884.99 100. 00 
9777.000 21140.00 608.00 2. 16 0.01 5.92 994.75 100 ,00 

11596.000 10440.00 602.32 0.00 0.24 0.00 201 .20 1819.00 
11596.000 15320.00 605.34 3.02 0.09 3 .02 613.77 1819.00 
11596.000 16560.00 605.92 0.58 0.08 3.60 618.21 1819 .00 
11596.000 21140.00 608.05 2. 13 0.05 5.73 698.63 1819 .00 

13196.000 10440.00 602.81 0.00 0.49 0.00 242.81 1600.00 
13196.000 15320.00 605.84 3.03 0.50 3.03 520. 33 1600.00 
13196.000 16560.00 606 .40 0.56 0. 48 3.59 522.29 1600.00 
13196.000 21140.00 608.45 2 .OS 0.40 5.64 529.44 1600.00 

14796.000 10440.60 603. 18 0.00 0.37 0.00 161. 41 1600,00 
14796.000 15320.00 606. 20 3s01 0.36 3.01 174.73 1600.00 
14796.000 16560.00 606.74 0.54 0.34 3.56 177. 4 2 1600. 00 
14796.000 21140.00 608.70 1.95 0.25 5.51 187 .OB 1600,00 

16096.000 9210.00 603. 70 0.00 0.51 0.00 188.54 1300.00 
16096.000 13320.00 606.82 3, 12 0.62 3. 12 486. 30 1300.00 
16096.000 14260.00 607.41 0.60 0.67 3.72 545.69 1300.00 
16096.000 17650.00 609.57 2. 16 0.87 5.87 550. 84 1300.00 

16396.000 9210.00 603.76 0.00 0.07 0.00 14 1 ,73 300.00 
16396.000 13320.00 606.85 3.09 0.04 3.09 397 ,96 300.00 
16396 .000 14260.00 607. 44 0.59 0.03 3.68 455.86 300.00 
16396.000 17650.00 609. 58 2. 14 0.01 5.82 4 83. 35 300.00 
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16418.000 9210.00 603. 77 0.00 0.01 0.00 141. 73 22.00 
16418.000 13320.00 607.24 3.46 0.38 3.46 446.66 22.00 
16418.000 14260.00 607. 74 0. 51 0.30 3.97 469. 17 22.00 
16418.000 17650.00 609.61 1,86 0.02 5.83 483.45 22.00 

16768.000 9210.00 604.03 0.00 0.26 0.00 397.88 350.00 
16768.000 13320.00 607.65 3.61 0.41 3 .61 503. 12 350.00 
16768.000 14260.00 608. 17 0.53 o. 43 4. 14 529.88 350.00 
16768.000 17650.00 610.04 1.87 0.44 6.01 573.00 350.00 

17168.000 9210.00 604. 22 0.00 0. 19 0.00 481 .86 400.00 
17168.000 13320.00 607.80 3,58 o. 16 3.58 546.64 400.00 
17168. 000 14260.00 608.33 0.53 0. 16 4. 11 551 . 7 1 400.00 
17168. 000 17650.00 610. 19 1. 86 0. 15 5.97 582. 46 400.00 

17268. 000 9210.00 604.23 0.00 0.00 0.00 179.80 100.00 
17268.000 13320.00 607.76 3.54 -0.04 ~.54 473.93 100.00 
17268.000 14260.00 608.29 0.52 -0.04 4.06 542.48 100.00 
17268.000 17650. 00 610. 15 1. 87 -0.04 5.93 670. 87 100.00 

17368.000 9210.00 604.25 0.00 0.02 0.00 179.80 100.00 
17368.000 13320.00 607.91 3.67 0. 15 3.67 503.38 100.00 
17368.000 14260.00 608.44 0.53 0. 15 4.20 561 . 02 100.00 
17368.000 17650.00 610.32 1. 88 0. 17 6.08 673.67 100.00 

18244.000 9210.00 604.35 0.00 o. 10 0.00 406.55 876.00 
18244 .ooo 13320.00 608.05 3. 70 o. 13 3.70 629.08 876.00 
18244.000 14260.00 608.58 0.53 o. 14 4.2-'I 708.61 876.00 
18244.000 17650.00 610. 47 1. 88 o. 14 6. 12 724.54 876.00 

19119.000 9210.00 604.53 0.00 0. 18 0.00 238. 06 875.00 
19119.000 13320.00 608. 10 3.57 0.05 3.57 404.44 875.00 
19119 .000 14260.00 608.62 0.52 0.0ll 4 .09 422.51 875.00 
19119.000 17650.00 610.45 1. 83 -0.01 5.93 509.68 875.00 

20219.000 9210.00 604.90 0.00 o. 37 0.00 371 . 26 1100.00 
20219.000 13320.00 608. 46 3.55 0.36 3.55 718. 17 1100. 00 
20219.000 14260.00 608.99 0.53 0.36 4.08 82 1 . 07 1100.00 
20219.000 17650.00 610. 8-'I 1.86 0.39 5.94 1018.28 1100. 00 

21119.000 9210.00 60-'l .98 0.00 0.08 0.00 297.53 900.00 
21119.000 13320.00 608.51 3.52 0.05 3.52 500. 25 900.00 
21119.000 14260.00 609.03 0.53 0.05 4.05 535.75 900.00 
21119.000 17650.00 610.88 1.85 0.04 5.90 763. 27 900.00 

22069.000 9210.00 605.20 0.00 0.21 0.00 174.48 950.00 
22069.000 13320.00 608.60 3.40 0.09 3.40 262.54 950.00 
22069.000 14260.00 609.11 0.51 0.07 3. 91 304. 24 950.00 
22069.000 17650.00 610. 89 1.78 0.00 5.69 378.35 950.00 

,. • • • 
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RED RUN ORA IN 10 

SUMMARY PRINTOUT TABLE 150 

SECNO 

165.000 
165.000 
165.000 
165,000 

194. 000 
194.000 
194.000 
194.000 

594.000 
SM.COO 
594. 000 
594 .000 

1oa9.ooo 
1039.000 
1039.000 
1039.000 

1100.000 
1100.000 
1100.000 
1100.000 

1143,000 
1143.000 
1143.000 
1143.000 

1150.000 
1150.000 
1150.000 
1150.000 

1180.000 
1180.000 
1180.000 
1180.000 

1223.000 
1223.000 
1223.000 
1223.000 

Q 

10780.00 
15910.00 
17390.00 
23340.00 

10780.00 
15910.00 
17390.00 
23340.00 

10780.00 
15910.00 
17390.00 
23340.00 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
14650 00 
16040.00 
11540.00 

CWSEL 

597.80 
599.30 
599.70 
601.60 

599.01 
601 . 50 
601 . 98 
603.74 

599.09 
601. 56 
602 .04 
603, 76 

599.08 
601 .48 
601 , 94 
603.58 

599.17 
601 .66 
602. 15 
604. 15 

599. 17 
602 .06 
602.71 
605.11 

599.28 
602.06 
602. 70 
605.01 

599.24 
602.04 
602.69 
605.55 

599.27 
602 63 
603. 52 
605.69 

DIFWSP 

0.00 
1. 50 
0.40 
1.90 

0.00 
2.49 
0.49 
1. 75 

0,00 
2. 47 
o. 48 
1. 72 

0.00 
2.40 
0.46 
1 . €i 4 

0.00 
2 .48 
0.49 
2.00 

0.00 
2.89 
0.65 
2.40 

0.00 
2.78 
0.64 
2.32 

0.00 
2.80 
0.65 
2.86 

0.00 
3.36 
0.89 
2. 17 

DIFWSX 

0.00 
0.00 
0.00 
0.00 

1. 21 
2.20 
2.28 
2. 14 

0.08 
0.06 
0.06 
0.02 

-0.02 
-0.08 
-0. 10 
-o. 19 

o. 10 
0. 18 
0.21 
0.57 

-0.00 
0.40 
0.56 
0.96 

0. 11 
-0.00 
-0.01 
-0. 10 

-0.03 
-0.01 
-0.01 
0.53 

0.03 
0.59 
0.83 
0. 15 

DIFKWS 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
2.47 
2.95 
4.67 

0.00 
2. 40 
2.86 
, on 
,..,JV 

0.00 
2.48 
2.98 
4.98 

0.00 
2.89 
3.54 
5.94 

0.00 
2.78 
3.42 
5.74 

0.00 
2.80 
3 .45 
6.30 

0.00 
3.36 
4 25 
6.42 

• 
TOPWID 

/187. 32 
577.69 
595.95 
645.95 

564.35 
644.29 
686. 17 
724. 18 

444.71 
689.98 
694,44 
697.50 

223.20 
223.20 
223.20 
223.20 

165.86 
174.36 
174. 38 
595.45 

165.86 
175. 30 
175.30 
862.27 

186.00 
186 .00 
186.00 
186.00 

165.59 
173.90 
173.90 
611.00 

165.61 
173. 90 
597.21 
611.00 

XLCH 

0.00 
0.00 
0.00 
0.00 

29.00 
29.00 
29.00 
29.00 

400.00 
400 00 
400.00 
400.00 

445.00 
445.00 
445.00 
445.00 

61.00 
61 .00 
61.00 
61 .00 

43.00 
43.00 
43.00 
43.00 

7 .oo 
7 .00 
7.00 
7.00 

30.00 
30.00 
30.00 
30.00 

43.00 
43.00 
43.00 
43.00 
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?????? ?????? PAGE 112 

SECN• Q CWSEL DIFWSP DIFWSX DIFKWS T• PWID XLCH 

1323.000 10060.00 599.62 0.00 0.35 0.00 573. 14 100.00 
1323.000 14650.00 603. 15 3.53 0.52 3.53 611.00 100.00 
1323.000 16040.00 603.80 0.65 o. 28 4. 18 611 .00 100.00 
1323.000 21540.00 606.06 2.26 0.37 6.44 611.00 100.00 

2223.000 10060.00 599.67 0.00 0.05 0.00 205.96 nf'V"\ nn 
VVV,VV 

2223.000 14650.00 603.08 3.41 -0.07 3.41 246.52 900.00 
2223.000 16040.00 603.71 0.63 -0. 10 4 .04 250.38 900.00 
2223 .000 21540.00 605. 86 2. 16 -o. 20 6.20 263.62 900.00 

3180.000 10060.00 599.86 0.00 0. 19 0.00 199.95 957.00 
3180.000 14650.00 603.28 3.43 0.21 3.43 245.08 957.00 
3180.000 16040.00 603. 93 0.65 0. 22 4.07 249.05 957.00 
3180.000 21540.00 606.16 2.23 0.30 6.31 262.76 957.00 

5720.000 9360.00 600.42 o.oo 0.56 0.00 196. 48 2540.00 
5720.000 13680.00 603.83 3.42 0.55 3.42 347.45 2540.00 
5720.000 14820.00 604.52 0.69 0.59 4. 10 609.92 2540.00 
5720.000 19310.00 606.95 2.43 o. 79 6.54 718. 15 2540.00 

7470.000 9360.00 600.88 0.00 0.46 0.00 532.50 1710.00 
7470.000 13680.00 604.35 3.47 0. 51 3.47 682. 20 1710.00 
7470.000 14820.00 605.05 0. 70 0.53 4. 17 715.58 1710.00 
7470.000 19310.00 607.46 2.41 0. 51 6.58 861 . 56 1710.00 

/0210.000 9360.00 600.93 0.00 0.06 0.00 455.75 760.00 
' 8270.000 13680.00 604.38 3.45 0.04 3.45 823.15 760.00 I 

8270.000 14820.00 605.09 0.70 0.04 4. 15 846. 6 1 760.00 

l 8270.000 19310.00 607. 50 2.42 0.04 6.57 967. 19 760.00 

8340.000 9360.00 600.99 0.00 0.05 0.00 477.24 10.00 
8340.000 13680.00 604. 45 3.46 0.06 3.46 813.41 70.00 
8340.000 14820.00 605. 15 0.10 0.06 4. 16 839.09 70.00 

I 
8340.000 19310.00 607.57 2.42 0.06 6.58 961 . 01 70.00 

8394. 000 9360.00 601.64 0.00 0.65 0.00 485.61 54.00 
8394.000 13680.00 604.92 3.28 o. 47 3.28 820.72 54.00 
8394.000 14820.00 605.54 0.62 0.39 3.90 846. 75 54.00 
8394.000 19310.00 607.83 2.29 0.26 6. i9 970.0i 54.00 

8494.000 10440.00 601.62 0.00 -0.02 0.00 473.91 100.00 
8494.000 15320.00 604. 89 3.27 -0.03 3.27 825.78 100.00 
8494.000 16560.00 605.51 0.62 -0.03 3.89 851. 52 100.00 
8494.000 21140.00 607. 8 1 2.29 -0.02 6, 18 972. 10 100.00 

9594,000 10440.00 601. 79 0.00 o. 17 0.00 677.40 1100.00 
9594.000 15320.00 605.04 3.26 o. 15 3.26 842. 19 1100.00 
9594.QOO 16560.00 605,66 0,62 o, 15 3.87 861. 39 1100,00 
9594.000 21140.00 607. 93 2.21 o. 12 6. 14 964.36 1100.00 

• • • 
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30474.000 725.00 0.00 0.00 591 . 75 6510 .oo 608.46 0.00 608.17 2.67 4. 46 14'58.75 3981 .09 
30474.000 725. 00 0.00 0.00 591. 75 8680.00 612.74 0.00 612.99 1 .65 4 .06 2181.04 6751 .84 
30474.000 725.00 0.00 0.00 591. 75 8680.00 ~~ 0.00 613.36 1.51 3.94 2278. 11 7071.19 
30474.000 725.00 0.00 0.00 591 . 75 8680.00 -:-f6 0.00 614.36 1 . 15 3.59 2653.26 8110.49 

31199.000 725.00 0.00 0.00 592.20 6510.00 608.58 0 .oo 609.04 3.77 5 . 44 1196.45 3353. 63 
31199.000 725.00 0.00 0.00 592. 20 8680.00 612,78 0 .00 613. 18 2.58 5. 11 1698.27 5400. 74 
31199.000 725.00 0.00 0.00 592.20 8680.00 613. 15 0.00 613.53 2.39 4 .97 1746.55 5609.84 
31199 .000 725.00 0.00 0.00 592. 20 8680.00 614. 17 0.00 614.50 1 .92 4 .61 1908.42 6270.57 

31299.000 100.00 0.00 0.00 592 .40 6510.00 608.56 0.00 609. 15 7 .05 6.49 1165 .68 2452.51 
31299.000 100.00 0.00 0.00 592. 40 8680.00 612.76 0.00 613.27 4. 76 6. 15 1667. 25 3978.17 
31299.000 100.00 0.00 0.00 592. 40 8680.00 613. 14 0.00 613.61 4 . 40 5.99 1715 .52 4137.22 
31299.000 100.00 0.00 0.00 592.40 86B0.00 614. 16 0.00 614.57 3 .53 5.55 1882 . 81 4622.66 

31350.000 51.00 613.70 609. 60 592. 40 6510.00 608.48 o. 00 609.32 10.49 7.37 882 .86 2009.94 
31350.000 51.00 613.70 609.60 592. 40 8680.00 614. 17 0.00 614.57 3 .52 5.55 1883 .99 4625.39 
31350.000 51.00 613.70 609.60 592.40 8680.00 614.46 0.00 614.84 3. 30 5.42 1952,24 4778.87 
31350,000 51.00 613.70 609.60 592 .40 8680.00 615.20 0.00 615.53 2 .79 5. 10 2129.37 5200. 11 

31430.000 80.00 0.00 0.00 592,50 6510.00 608.88 0.00 609.47 1.19 6.54 1161.94 2332.23 
31430.000 80.00 0.00 0.00 592.50 8680.00 614. 19 0.00 614.61 4. 13 5.63 1854.44 4268.71 
31430.000 80.00 0.00 0.00 592. 50 8680.00 614.48 0.00 614.87 3.87 5.50 1922.34 4411 .83 
31430.000 80.00 0.00 0.00 592. 50 8680.00 615. 22 0.00 Gi5.5G 3. 2G 5. i7 2098.62 4809.1i 

31483.000 53.00 614.90 610.90 592. 50 6510.00 608.77 0.00 609.68 11. 81 7.62 854. 34 1894.57 
31483,000 53 .oo 614.90 610.90 592.50 8680.00 615.39 0.00 615.72 3. 13 5. to 2140.48 4903.74 
31483.000 53.00 614.90 610.90 592.50 8680.00 615.57 0.00 615.88 3.00 5.02 2189. 03 5011. 48 
31483.000 53.00 614.90 610.90 592.50 8680.00 616.01 0.00 616.30 2.69 4.82 2317.50 5289.22 

31583.000 100.00 0.00 0.00 592.55 6510.00 609. 46 0.00 609.88 3.30 5. 18 1255.94 3583.27 
31583.000 100.00 0.00 0.00 592.55 8680.00 615.47 0.00 615.75 1. 55 4.29 2100.22 6961 . 12 
31583.000 100.00 0.00 0.00 592.55 8680.00 615.64 0.00 615.92 1.49 4. 24 2137 .32 "7t("\c, nC ,,v-o.:::,-.> 

31583.000 100.00 0.00 0.00 592.55 8680.00 616.07 0.00 616.33 1.35 4. 10 2237, 16 7476.92 

33333.000 1750.00 0.00 0.00 593. 40 6510.00 610.07 0.00 610.41 2.77 4.73 1375.82 3908.71 
33333.000 1750, 00 0.00 0.00 593. 40 8680.00 615.77 0.00 615.99 1. 15 3.86 2602,55 8097 .49 
33333.000 1750.00 0.00 0.00 593. 40 8680.00 615.93 0.00 6 16. 15 1. 10 3.81 2663. 12 8273.40 
33333.000 1750.00 0.00 0.00 593.40 8680.00 616.34 0.00 616.53 0.99 3.67 2822.85 8733.76 

33433 .000 100.00 0.00 0.00 593 .60 6510.00 610.07 0.00 610.48 3.50 5. 16 1301.70 3480.82 
33433.000 100.00 0.00 0.00 593.60 8680.00 615.77 0.00 616.01 1. 53 4.20 2550.89 7013.09 
33433,000 100.00 0.00 0.00 593.60 8680.00 615.93 0.00 616. 17 1.47 4. 13 2609.42 7166. 70 
33433.000 100.00 o.oo 0.00 593.60 8680.00 616.34 0.00 616.55 1. 32 3.97 2769.28 7566.35 

• 33438.000 5.00 613.00 612.90 593.60 6510.00 610.07 0.00 610. 48 3,50 5. 16 1301 .10 3480.B2 
33438.000 5.00 613.00 612.90 593.60 8680.00 615.88 0.00 616.12 1 .49 4. 16 2589. 43 7114.33 
33438.000 5.00 613.00 612.90 593.60 8680.00 616.03 0.00 616.27 1 . 43 4. 10 2645.09 7257.82 
33438 .000 5.00 613.00 612.90 593.60 8680.00 616.42 0.00 616.63 1. 29 3.94 2800.48 7642.45 
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33538.000 100.00 0.00 0.00 593.59 6510 00 610. 17 o.oo 610.53 2.83 4.77 1365.35 3868.26 
33538.000 100.00 0.00 0.00 593.59 8680 00 615.92 0.00 6 i6. i4 i, i6 3.88 2588. 36 8056.08 
33538 .000 100.00 0.00 0.00 593.59 8680. 00 616.07 0.00 616.28 1. 12 3.83 2638.83 8203.00 
33538.000 100.00 0.00 0.00 593.59 8680.00 616.44 o.oo 616.64 1.01 3.70 2785.89 8628.90 

34888. 000 1350.00 0.00 0.00 593.50 6510.00 610.56 0.00 610.95 3.35 5.03 1294.13 3557.93 
34888.000 1350.00 0.00 0.00 593.50 8680.00 616.07 0.00 616.34 1.60 4. 14 2226.01 6857.28 
34888.000 1350.00 0.00 0.00 593.50 8680.00 616.22 0.00 616.47 1. 54 4 .09 2264.93 6994.80 
34888.000 1350.00 0.00 0.00 593.50 8680.00 616.58 0.00 616.81 1. 39 3.95 237 1 . 84 7358.84 

37038 .000 2150.00 0 .oo 0.00 594.20 6510.00 611 . 26 0.00 611 . 63 2.99 4.93 1320.23 3765.58 
37038.000 2150.00 0 .00 0.00 594.20 8680.00 616.41 0.00 616.70 1. 73 4.34 1998.29 6601 .03 
37038.000 2150.00 o. 00 0.00 594.20 8680.00 616, 54 0 .00 616.83 1 .69 4.30 2018.31 6683.11 
37038.000 2150.00 0 .00 0.00 594. 20 8680.00 616. 87 0 .00 617.14 1. 58 4.20 2082.63 6903.80 

37088.000 50.00 0 .vv enc 10 6510.00 n" 14 0 .vv 611.S0 11.01 6.54 1005.92 1962.2i v.vv .J;:J;JI. ,:, It, 

37088.000 50.00 0.00 0.00 595. 10 8680.00 616, 35 0.00 616.80 5 .95 5,47 1662.74 3556.97 
37088.000 50.00 0.00 0.00 595. 10 8680.00 616.48 0.00 616.92 5. 76 5.41 1681 .96 3616.00 
37088.000 50.00 0.00 0.00 595. 10 8680.00 616.81 0.00 617. 23 5 .29 5.27 1744,87 3774.30 

37121.000 33.00 617.90 615.30 595. 10 6510.00 6 t 1 . 18 0.00 611 . 84 10.80 6,54 995.53 1981. 24 
37121. 000 33.00 617 .90 615.30 595. 10 8680.00 616.92 0.00 617.32 5. 15 5.22 1767.71 3825.86 
37121. 000 33 .00 617.90 615.30 595. 10 8680.00 617.06 0.00 617.45 4,96 5. 16 1800. 20 3897. 55 
37121.000 33.00 617. 90 615.30 595. 10 8680.00 617.42 0.00 617.79 4. 50 4 .99 1892.76 4093.85 

37221. 000 100.00 0.00 0.00 595.10 6510.00 611. 60 0.00 611 . 98 3.00 4,92 1323.96 3756. 87 
37221. 000 100.00 0.00 0.00 595. 10 8680.00 617. 11 0.00 617.39 1.60 4.21 2062,35 6855.42 
37221. 000 100.00 0.00 0.00 595. 10 8680,00 617.25 0.00 617.52 1.56 4. 17 2081 .93 6943.53 
37221. 000 100.00 0.00 0.00 595. 10 8680.00 617,59 0.00 617,85 1.45 4 .06 2181.22 7203.77 

39121.000 1900.00 0 00 0.00 595. 20 6510.00 612.20 0.00 612.64 3.88 5.36 1214,63 3306.52 
39121.000 1900.00 0.00 0.00 595. 20 8680.00 617.42 0.00 617.74 2.01 4.57 1915.60 6129.80 
39121. 000 1900.00 0.00 0.00 595. 20 8680.00 617.54 0.00 617.86 1. 95 4.52 1936.40 62 17 . 11 
39121.000 1900.00 0.00 0.00 595.20 8680.00 617.87 0.00 618. 17 1 . 81 4.41 1990. 63 6446.66 

I 41121.000 2000.00 0.00 0 .00 595.60 6510 00 612.95 0.00 613.56 4,86 6.28 1035. 87 2954.45 
41121.000 2000.00 0.00 0.00 595 .60 8680 .00 617.78 0.00 618.29 3. 12 5. 76 1507.35 4918.00 
41121.000 2000.00 0.00 0.00 595.60 8680 .00 617. 89 0.00 618 .40 3.05 5.71 1519.46 4971.57 
41121.000 2000.00 0.00 0.00 595.60 8680.00 618.19 0.00 618.67 2.88 5.60 1551.06 5111.93 

42521.000 1400.00 0 .oo 0.00 595 .40 6510. 00 613.74 0.00 614.03 2. 19 4.31 1511.04 4398.96 
42521. 000 1400.00 0 .00 0.00 595. 40 8680 .00 618.36 0.00 618.61 1. 46 3,97 2186.91 7188, 18 
42521.000 1400.00 0 .00 0.00 595. 40 8680 .00 618.47 0.00 618.71 1 . 4 3 3.94 2203.32 7259.92 
42521.000 1400.00 0 .00 0.00 595. 40 8680. 00 618.74 0.00 618.97 1.36 3.86 2246. 52 7449.73 
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26900.000 775. 00 0.00 0.00 589.40 6510.00 606.90 0.00 607.32 3 . 92 5.21 1249. 20 3289.62 
26900.000 775. 00 0.00 0.00 589. 40 8680.00 610.65 0.00 6 11. 05 2 .93 5. 14 1851. 11 5070.82 
26900.000 775.00 0.00 0.00 589.40 8680.00 611 .05 0.00 611. 42 2 .62 4.95 1996.52 5358. 04 
26900.000 775.00 0.00 0.00 589.40 8680.00 612.29 0.00 612.57 1 . 84 4.37 2491.51 6399.53 

27150.000 250.00 0.00 0.00 590.50 6510.00 606.96 0.00 607.42 3. 25 5.49 1270. 66 3610.07 
27150.000 250.00 0.00 0.00 590.50 8680.00 610.73 0.00 611.11 2 .06 5.21 2028. 50 6050.62 
27150.000 250.00 0.00 0.00 590.50 8680.00 611.12 0.00 6 11 . 48 1 .86 5.03 2122 .09 6362.00 
27150.000 250.00 0.00 0.00 590.50 8680. 00 612.32 0.00 612.61 1 .37 4.53 2453. 14 7407. 39 

27900.000 750.00 0.00 0.00 589.90 6510.00 607. 26 0.00 607.67 3. 35 5. 18 1290. 52 3558.31 
27900.000 750.00 0.00 0.00 589.90 8680.00 610.91 0.00 6 11. 28 2.23 4.94 1902 .97 5808.37 
27900.000 750.00 0.00 0.00 589.90 8680.00 611 . 28 0.00 6 11 . 62 2.03 4.79 1980. 48 6099.06 
27900.000 750.00 0.00 0.00 589.90 8680.00 612.44 0.00 612.72 1 .50 4. 34 2302.92 7090. 44 

28000.000 100.00 0.00 0.00 590. 10 6510.00 607.28 0.00 607.73 5 .45 5.46 1233.21 2788.88 
28000.000 100.00 0.00 0.00 590. 10 8680.00 610.92 0.00 611. 32 3.72 5.20 1821.01 4502.96 
28000.000 100. 00 0.00 0.00 590. 10 8680.00 611. 29 0.00 611 .66 3.37 5. 04 1894.27 4726.03 
28000.000 100.00 0.00 0.00 590. 10 8680.00 612.45 0.00 612.75 2.49 4 .55 2193.58 5497.32 

28031.000 31 .00 613.20 608.70 590. 10 6510.00 607.29 0.00 607.76 5.73 5.53 1177 .93 2718 .58 
28031.000 31 .00 613.20 608.70 590. 10 8680.00 611. 61 0.00 611. 96 3. 12 4.89 196 1 . 34 4915. 63 
28031.000 31 .00 613.20 608. 70 590. 10 8680.00 612.00 0.00 612.33 2.82 4.73 2053.31 5170. 23 
28031 .000 31.00 613.20 608.70 590. 10 8680.00 613.24 0.00 613.48 2.01 4.20 2465.46 6120. 14 

28331. 000 300.00 0.00 0.00 590. 70 6510.00 607. 53 0.00 607.91 2.99 4.92 1322.63 3762.62 
28331. 000 300.00 0.00 0.00 590. 70 8680.00 611. 74 0.00 612.04 1. 87 4 .51 2218.30 6342.35 
28331. 000 300.00 0.00 0.00 590. 70 8680.00 612.12 0.00 612.40 1. 67 4 .34 2375.95 6715.07 
28331. 000 300.00 0.00 0.00 590. 70 8680.00 613.33 0.00 613.54 1 . 16 3. 81 2965.93 8064.23 

28431. 000 100.00 0.00 0.00 592. 10 6510.00 607.51 0.00 608.05 15.54 5.94 1096.93 1651. 21 
28431 .000 100.00 0.00 0.00 592. 10 8680.00 611. 72 0.00 612.13 10.29 5.24 1856.98 2705.25 
28431 .000 100.00 0.00 0.00 592. 10 8680.00 612. 12 0.00 612.48 8.91 4.97 2005 .60 2908.48 
28431.000 100.00 0.00 0.00 592. 10 8680. 00 613.35 0.00 613.57 5 . 46 4. 12 2569.25 3715.69 

* 28449 .000 18 .00 613. 10 610. 80 592. 10 6510. 00 607.54 0.00 608.08 15 .44 5 .92 1100.22 1656.53 
28449.000 18 .00 613. 10 610. BO 592. 10 8680 .00 612.25 0.00 612.59 8.47 4.87 2059.05 2983. 16 
28449.000 18 .00 613. 10 610. 80 592. 10 8680.00 612.70 0.00 612.99 7. 12 4.57 2251.37 3252.05 
28449.000 18.00 613. 10 610. BO 592. 10 8680. 00 613.88 0.00 614.07 4.35 3,77 2854.59 4159.47 

28549.000 100.00 0.00 0.00 592. 04 6510.00 607.71 0.00 608. 18 4.02 5.49 1186.65 3248.38 
28549.000 100.00 0.00 0.00 592 .04 8680.00 612.28 0.00 612.64 2. 34 4.86 1949.36 5670. 72 
28549.000 100.00 0.00 0.00 592.04 8680.00 612.71 0.00 613.04 2.08 4.67 2081 . 27 6017.79 
28549.000 100.00 0.00 0.00 592.04 8680.00 613.87 0.00 614.13 1.48 4. 16 2558.54 7136.27 

29749.000 1200.00 0.00 0.00 591. 30 6510.00 608.32 0.00 608.56 2.39 4.00 1628.87 4212.33 
29749.000 1200.00 0.00 0.00 591.30 8680.00 612.68 0.00 612.87 1.30 3.48 2586.34 7616.82 
29749.000 1200.00 0.00 0.00 591. 30 8680.00 613.07 0.00 613.24 1 . 16 3.36 2693.58 8051 . 8 1 
29749.000 1200.00 0.00 0.00 591. 30 8680.00 614.13 0.00 614.27 0.87 3.07 3019.25 9315.60 

;. • • • 
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8494.000 100.00 0.00 0.00 584.50 10440,00 601. 6_2 0.00 601. 85 1. 62 4.25 3368. 60 8200.13 
8494.000 100.00 0.00 0.00 584,50 15320.00 604.89 0.00 605. 10 1.27 4.30 5351.21 13598.25 
8494.000 100.00 0.00 0.00 584.50 16560.00 605.51 o.oo 605.72 1. 23 4.33 5872.20 14942.20 
8494.000 100.00 0.00 0.00 584.50 21140.00 607. 0 1 0.00 607.99 1. 03 4.31 7945.41 20823.06 

9594 .000 1100 .00 0.00 0.00 585.70 10440.00 601. 79 0.00 602.03 1. 86 4.28 3395. 19 7660.08 
9594.000 1100.00 0.00 0.00 585.70 15320.00 605.04 0.00 605.22 1. 20 3.99 5911.83 13961 . 27 
9594.000 1100.00 0.00 0.00 585.70 16560.00 605. 66 0.00 605.84 1 . 15 4.00 6435.21 15461.30 
9594.000 1100.00 0.00 0.00 585.70 21140.00 607.93 0.00 608.09 o . 94 3.95 8483.22 21825.25 

9653.000 59.00 0 . 00 0.00 585. 40 10440.00 601 .83 0.00 602 .05 1. 63 4 .06 3633.82 8184.00 
9653.000 59.00 0.00 0.00 585. 40 15320.00 605.07 0.00 605.24 1.08 3 .84 6183.47 14732.35 
9653.000 59.00 0.00 0.00 585.40 16560.00 605.69 0.00 605.85 1 .04 3 .85 6705.47 16258.61 
9653.000 59.00 0.00 0.00 585. 40 21140.00 607.95 0.00 608. 10 0.86 3 .82 8777.41 22809.63 

9654.000 1.00 601 . 40 603. 40 585.40 10440.00 601 . 7 1 0.00 602. 18 2 . 71 5 .53 1924. 48 6340. 09 
9654.000 1.00 601.40 603. 40 585.40 15320.00 604.97 0.00 605.33 4.74 5. 34 3658.95 7036. 26 
9654.000 1.00 601 . 40 603.40 585.40 16560.00 605.61 0.00 605.93 4.57 5. 19 4091 . 33 7744.88 
9654.000 1.00 601. 40 603.40 585.40 21140.00 607.93 0.00 608. 12 3. 17 3 .80 6173.82 11866.92 

9676.000 22.00 601 . 40 603. 40 585.40 10440.00 601. 7 1 0.00 602. 19 2. 7 1 5.53 1926. 15 6344. 14 
9676.000 22.00 601 . 40 603. 40 585.40 15320.00 604.99 0.00 605 .34 4.73 5.34 3663 .08 7043. 20 
9676.000 22.00 601. 40 603.40 585.40 16560.00 605.62 0.00 605 .94 4.61 5.17 4095.01 7713.24 
9676.000 22.00 601 . 40 603.40 585.40 21140.00 607.93 0.00 608. 13 3. n 3,79 6178.03 11878.83 

9677.000 1.00 0.00 0.00 585.40 10440.00 602.07 0.00 602.27 1. 49 3.93 3795.68 8539.57 
9677.000 1 .00 0.00 0.00 585.40 15320.00 605.24 0.00 605. 40 1 .03 3.77 6285. 43 15091.49 
9677.000 1.00 0.00 0.00 585.40 16560.00 605.83 0.00 605.99 1 .00 3 .80 6782.02 16562.87 
9677.000 1.00 0.00 0.00 585.40 21140.00 607.99 0.00 608. 14 0. 87 3.85 8719.05 22674.48 

9777 .000 100.00 0.00 0.00 585.45 10440.00 602.08 0.00 602.28 1. 51 3.94 3774. 22 8491.11 
9777 .000 100.00 0.00 0.00 585,45 15320.00 605.25 0.00 605.41 1 .03 3.77 6321 .08 15059. 13 
9777.000 100.00 0.00 0.00 585.45 16560.00 605.84 0.00 606.00 1.00 3.80 6834.68 16549.92 
9777 .000 100.00 0.00 0.00 585.45 21140.00 608.00 0.00 608. 15 0.86 3.83 8844.44 22766.05 

11596 .000 1819.00 0.00 0.00 586. 40 10440.00 602.32 0.00 602.73 3.00 5. 13 2053.6~ 6025.B8 
11596 .000 1819.00 0.00 0.00 586.40 15320.00 605.34 0.00 605.79 2.71 5. 56 3522. 18 9304.53 
11596.000 i8i9.00 C:i.00 0.00 586.40 16560.00 605.92 0.00 606.37 2.67 5.b3 3877 .55 10141.97 
11596.000 1819.00 0.00 0.00 586.40 21140.00 608.05 0.00 608.48 2.36 5.72 5232 .54 13764.65 

13196 .000 1600.00 0.00 0.00 585.50 10440.00 602.81 0.00 603. 16 2 .43 4.83 2342.30 6690.49 
13196 .000 1600.00 0.00 0.00 585.50 15320.00 605.84 0.00 606.24 2 .84 5. 26 3439.51 9090.95 
13196 .000 1600.00 0.00 0.00 585.50 16560.00 606. 40 0.00 606.82 2.82 5 . 36 3732.27 9860.32 
13196 .000 1600.00 0.00 0.00 585.50 21140.00 608.45 0.00 608.88 2.63 5 . 61 4808.25 13023 .97 

14796.000 1600.00 0.00 0.00 587.30 10440.00 603. 18 0.00 603.64 3. 16 5. 38 1938. 85 5871. 15 
14796.000 1600.00 0.00 0.00 587.30 15320.00 606.20 0.00 606.81 3.52 6 .27 2443.77 6166 .83 
14796.000 1600.00 0.00 0.00 587.30 16560.00 606. 74 0.00 607.40 3.69 6 .52 2539.69 8616.77 
14796.000 1600.00 0.00 0.00 587.30 21140.00 608. 70 0.00 609.52 4. 18 7 .30 2895.72 10338.81 
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16096.000 1300.00 0.00 0.00 586.80 9210.00 603. 70 0.00 604.03 2 .81 4.67 1973.87 5497.84 
16096.000 1300.00 0.00 0.00 586.80 13320.00 606.82 0.00 607.22 2 .54 5. 12 2774,78 8358.49 
16096.000 1300.00 0.00 0.00 586. 80 14260.00 607.41 0.00 607.82 2. 47 5. 18 3090.03 9067.08 
16096.000 1300.00 0.00 0.00 586.80 17650.00 609.57 0.00 609.96 2. 11 5.20 4272 .00 12155.92 

16396.000 300.00 0.00 0.00 587.50 9210.00 603.76 0.00 604. 16 3.49 5.03 1831. 38 4926.51 
16396.000 300.00 0.00 0.00 587.50 13320.00 606.85 0.00 607.37 3.75 5.80 2449.67 6876.08 
16396.000 300.00 0.00 0.00 587.50 14260.00 607.44 0.00 607.97 3.71 5.91 2706.62 7407.18 
16396.000 300.00 0.00 0.00 587,50 17650.00 609.58 0.00 610. 10 3.25 6.01 3727.06 9791.87 

16418.000 22.00 606. 10 605.30 587.50 9210.00 603. 77 0.00 604. 16 3.49 5 .03 1831.38 4926.51 
16418.000 22.00 606. 10 605.30 587.50 13320.00 607. 24 0.00 607.72 3.41 5. 62 2612.65 7212.98 
16418.000 22.00 606. 10 605. 30 587.50 14260.00 607. 74 0.00 608.24 3.43 5 .75 2845.99 7700.63 
16418.000 22.00 GOG. 10 605.30 587.50 17650.00 609.61 0.00 610. 12 3.23 6 .00 3738.04 9820. 55 

16768.000 350.00 0.00 0.00 588.00 9210.00 604.03 0.00 604.28 . 48 4.26 2665.47 7567.92 
16768.000 350.00 0.00 0.00 588.00 13320.00 607.65 0.00 607.86 .06 4. 19 4337.04 12908.96 
16768.000 350.00 0.00 0.00 588.00 14260.00 608. 17 0.00 608.39 1 .05 4.25 4610.53 13887.24 
16768.000 350.00 0.00 0.00 588.00 17650.00 610.04 0.00 610.26 0 99 4.39 5644.97 17755.57 

17168.000 400.00 0.00 0.00 588.00 9210.00 604. 22 0.00 604.37 1 .23 3.65 3302.57 8318.31 
17168.000 400.00 0.00 0.00 588.00 13320.00 607.80 0.00 607.93 o. 76 3.35 5181 .64 15261.19 
17168.000 400.00 0.00 0.00 588.00 14260.00 608. 33 0.00 608.46 0. 75 3.39 5471.36 16487.31 
17168.000 400.00 0.00 0.00 588.00 17650.00 610. 19 0.00 610.32 0.69 3.48 6518.83 21201.03 

17268.000 100.00 0.00 0.00 586.50 9210.00 604.23 0.00 604 .40 1 . 81 3.29 2796.84 6846. 40 
17268 .000 100.00 0.00 0.00 586.50 13320.00 607. 76 0.00 607.99 2. 15 3.83 3627. 95 9075.51 
17268.000 100.00 0.00 0.00 586.50 14260.00 608. 29 0.00 608.52 2. 19 3.93 3896.79 9635.50 
17268.000 100.00 0.00 0.00 586.50 17650.00 610. 15 0.00 610.39 2.05 4.05 5074.47 12319.79 

17368.000 100.00 607. 10 607.00 586.50 9210.00 604.25 0.00 604.41 1. 92 3.29 2796.90 6648 .44 
17368.000 100.00 607. 10 607.00 586.50 13320.00 607.91 0.00 608. 13 2.08 3.79 3701.47 9225 . 76 
17368.000 100.00 607. 10 607.00 586.50 14260.00 608. 44 0.00 608.67 2. 11 3.88 3981. 46 9814 .69 
17368.000 100.00 607. 10 607 .00 586.50 17650.00 610.32 0.00 610.54 1. 96 3.98 5187.70 12612 .55 

18244 .ooo 876. 00 0.00 0.00 587.30 9210.00 604.35 0.00 604. 67 2.05 4.67 2268.99 6428. 14 
18244 .000 876. 00 0.00 0.00 587.30 13320.00 608.05 0.00 608. 28 1. 24 4.28 4181.72 11943.08 
18244 .000 876.00 0.00 0.00 587.30 14260.00 608.58 0.00 608.81 1 .20 4.29 4547. 00 13017.84 
18244 .000 876.00 0.00 0.00 587.30 17650.00 610.47 0.00 610.67 1 .02 4. 24 5900. 26 17486.62 

19119.000 875.00 0.00 0.00 588. 10 9210.00 604.53 0.00 604.86 2.28 4.63 2120 65 6097 .08 
19119.000 875.00 0.00 0.00 588. 10 13320.00 608. 10 0.00 608.44 1 .95 4.86 3297 .56 9547.74 
19119.000 875.00 0.00 0.00 588. 10 14260.00 608.62 0.00 608.98 1.97 4.97 3512. 78 10160.99 
19119.000 875.00 0.00 0.00 588. 10 17650.00 610.45 0.00 610.84 1 .92 5.27 4359. 89 12734.61 

20219.000 1100.00 0.00 0.00 587.70 9210.00 604.90 0.00 605.09 1. 70 3.47 2825.72 7056.81 
20219.000 1100.00 0.00 0.00 587.70 13320.00 608.46 0.00 608.63 1. 20 3.43 4585. 72 12134.98 
20219.000 1100.00 0.00 0.00 587.70 14260.00 608.99 0.00 609. 16 1. 18 3.47 4992.41 13147.68 
20219.000 1100.00 0.00 0.00 587.70 17650.00 610.84 0.00 611 .Of 1.03 3.51 6744. 24 17422. 89 

• • • 
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HEC2 RELEASE 
ERROR CORR -
MODIFICATION -

DATED NOV 76 UPOATEO MAV 
01,02,03,04,05,06 

50,51,52,53,54,55,56 

• 
1984 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

RED RUN DRAIN 10 

SUMMARY PRINTOUT TABLE 150 

SECNO 

165.000 
165.000 
165.000 
165.000 

194.000 
194.000 
194.000 
194.000 

594.000 
594.000 
594 .000 
594.000 

1039.000 
1039 .000 
1039.000 
1039.000 

1100.000 
1100.000 
1100.000 
1100.000 

1143.000 
1143.000 
1143.000 
1143.000 

1150.000 
1150.000 
1150.000 
1150.000 

XLCH 

0.00 
0.00 
0.00 
0.00 

29.00 
29.00 
29.00 
29.00 

400.00 
400.00 
400.00 
400.00 

445.00 
445.00 
445.00 
445.00 

61.00 
61 .00 
61 .00 
61 .oo 

43.00 
43.00 
43.00 
43.00 

7.00 
7.00 
7 .00 
7.00 

ELTRD 

0.00 
0.00 
0.00 
0.00 

599.60 
599.60 
599.60 
599.60 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

603. 10 
603. 10 
603. 10 
603. 10 

0.00 
0.00 
0.00 
0.00 

ELLC 

0.00 
0.00 
0.00 
0.00 

596. 30 
596.30 
596.30 
596.30 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

601. 70 
601. 70 
601. 70 
601. 70 

0.00 
0.00 
0.00 
0.00 

ELMIN 

576.90 
576.90 
576.90 
576.90 

576. 90 
576.90 
576.90 
576.90 

580. 17 
580. 17 
580. 17 
580. 17 

583. 10 
583. 10 
583. 10 
583. 10 

58 1 . 70 
581 . 70 
58 1 . 70 
58 1 . 70 

581 . 70 
581 . 70 
58 1 . 70 
58 1 . 70 

581. 78 
581. 78 
581 . 78 
58 1. 78 

0 

10780.00 
15910.00 
17390.00 
23340.00 

10780.00 
15910.00 
17390.00 
23340.00 

10780.00 
15910.00 
17390.00 
23340.00 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
14650.00 
16040.00 
21540.00 

CWSEL 

597.80 
599.30 
599.70 
601. 60 

599.01 
601. 50 
601. 98 
603. 74 

599.09 
601. 56 
602.04 
603. 76 

599.08 
601.48 
601. 94 
603.58 

599.17 
601.66 
602. 15 
604. 15 

599. 17 
602.06 
602.71 
605.11 

599.28 
602.06 
602.70 
605.01 

CRIWS 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

EG 

598. 13 
599. 76 
600. 19 
602. 12 

599.24 
601. 75 
602. 25 
604.04 

599.33 
601.87 
602.39 
604.25 

599.54 
602. 19 
602.74 
604. 76 

599.58 
602.25 
602.81 
604.92 

599.63 
602.62 
603.32 
605.82 

599.66 
602.63 
603.34 
605.92 

10K*S 

4. 16 
5.37 
5.60 
5.41 

2. 79 
2.64 
2.70 
2.89 

1. 80 
2.09 
2.26 
2.91 

2.76 
3.37 
3.67 
4.80 

5.06 
6.37 
6.78 
7 .03 

5.24 
5.78 
5.96 
5.91 

1. 94 
2.33 
2.48 
3 .02 
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VCH 

4.74 
5.82 
6.05 
6.47 

4. 11 
4.47 
4.62 
5. 11 

4.23 
5.01 
5.30 
6.36 

5.51 
6.80 
7.23 
8.81 

5. 15 
6. 18 
6.53 
7.27 

5.45 
6.00 
6.28 
6.92 

4.97 
6.09 
6.44 
7.68 

103 

AREA 

2658.67 
3471.66 
3706.39 
4897.84 

3290.24 
4817.83 
5144.80 
6393.28 

4829.94 
7392.65 
7724.97 
8925. 69 

2291.65 
2827.91 
2930. 77 
3295.95 

1953.73 
2369. 62 
2455.77 
5862.76 

1844 .81 
2444.98 
2558.09 
6012.36 

2395.42 
2914. 15 
3033. 16 
3462.70 

.01K 

5285.71 
6866.27 
7351. 12 

10037.11 

6458.44 
9797. 16 

10574.75 
13730.98 

8038. 70 
10997.89 
11557.51 
13672. 72 

6054.41 
7978.82 
8372 .00 
9828.11 

4473.82 
5803.96 
6159.20 
8123.21 

4395.26 
6095.21 
6570. 74 
8863. 19 

7216.72 
9598.40 

10182.45 
12402.81 



777777 

SECNO 

1180.000 
1180 .000 
1180.000 
1180. 000 

1223 .000 
1223.000 
1223.000 
1223 .000 

1323.000 
1323.000 
1323.000 
1323.000 

2223.000 
2223.000 
2223.000 
2223 .000 

3180.000 
3180 .000 
3180 .000 
3180.000 

5720.000 
5720.000 
5720.000 
5720.000 

7470.000 
7470.000 
7470.000 
7470.000 

8270.000 
8270.000 
8270.000 
8270.000 

8340.000 
8340.000 
8340.000 
8340.000 

8394.000 
8394.000 
8394.000 
8394.000 

• 

77777? 

XLCH 

30.00 
30.00 
30.00 
30.00 

43.00 
43.00 
43.00 
43.00 

100.00 
100.00 
100.00 
100.00 

900.00 
900.00 
900.00 
900.00 

957.00 
957.00 
957.00 
957.00 

2540.00 
2540.00 
2540.00 
2540.00 

1710.00 
1710.00 
1710.00 
1710.00 

760.00 
760.00 
760.00 
760.00 

10.00 
70.00 
10.00 
70.00 

54.00 
54 .00 
54.00 
54.00 

ELTRD 

0.00 
0.00 
0.00 
0.00 

603. 40 
603.40 
603.40 
603 .40 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

600. 90 
600. 90 
600.90 
600.90 

ELLC 

o.oo 
o.oo 
0.00 
0.00 

601. 00 
601. 00 
601. 00 
601 .oo 

n ~ v.vv 

0.00 
0.00 
o.oo 

o.oo 
o.oo 
0.00 
0.00 

o.oo 
0.00 
o.oo 
o.oo 

o.oo 
o.oo 
0.00 
o.oo 

0.00 
o.oo 
0.00 
0.00 

o.oo 
o.oo 
0.00 
o.oo 

o.oo 
o.oo 
o.oo 
0.00 

600. 40 
600. 40 
600. 40 
600. 40 

ELMIN 

582. 10 
582. 10 
582. 10 
582. 10 

582. 10 
582. 10 
582. 10 
582. 10 

582. 15 

Q 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
582. 15 14650.00 
582.15 16040.00 
582.15 21540.00 

582.56 
582.56 
582.56 
582.56 

583.00 
583.00 
583.00 
583.00 

584. 20 
584.20 
584.20 
584.20 

584. 10 
584. 10 
584. 10 
584. 10 

584.40 
584.40 
584.40 

10060.00 
14650.00 
16040.00 
21540.00 

10060.00 
14650 .00 
16040.00 
21540.00 

9360.00 
13680.00 
14820.00 
19310.00 

9360.00 
13680.00 
14820.00 
19310.00 

9360.00 
13680.00 
14820.00 

584.40 19310.00 

584.40 9360.00 
584.40 13680.00 
584.40 14820.00 
584.40 i93i0.00 

584.40 
584.40 
584.40 
584.40 

9360.00 
13680.00 
14820. 00 
19310.00 

CWSEL 

599.24 
602.04 
602.69 
605.55 

599.27 
602.63 
603.52 
605.69 

599.62 
603. 15 
603.80 
606.06 

599.67 
603.08 
603.71 
605.86 

599.86 
603.28 
603.93 
606.16 

600.42 
603.83 
604.52 
606.95 

600.88 
604.35 
605.05 
607.46 

600.93 
604.38 
605.09 
607.50 

600. 99 
604.45 
605. 15 
607.57 

601. 64 
604.92 
605.54 
607.83 

• 

CRIWS 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0 00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

EG 

599.71 
602.66 
603.37 
606.05 

599. 73 
603. 20 
603.92 
606. 19 

599.83 
603.33 
604.00 
606.29 

600.02 
603.54 
604.22 
606.57 

600.21 
603.73 
604.42 
606.82 

600. 75 
604. 24 
604.95 
607.38 

601.03 
604.48 
605. 18 
607. 59 

601 . 15 
604. 57 
605.26 
607.66 

601. 17 
604.59 
605.29 
607.68 

601 . 79 
605.04 
605.66 
607.94 

10K*S 

5.98 
6.57 
6. 72 
4.64 

5.91 
5.67 
4. 18 
4.48 

0.97 
0.99 
1.04 

1. 99 
2.00 
2. 12 
2.57 

2 .09 
2.01 
2 . 11 
2.46 

2. 16 
1. 99 
1. 99 
1.80 

1.09 
0.80 
0. 77 
0.69 

1. 58 
1. 15 
1. 09 
0.91 

3.28 
1. 99 
1.84 
i.43 

2.50 
1 .64 
1.55 
1. 26 

VCH 

S. 46 
6.32 
6 .60 
6.21 

S. 44 
6.05 
5. 42 
6. 14 

4 .04 
4.04 
4. 17 
4 .62 

4.78 
5.53 
5 .82 
6.92 

4.83 
5 .50 
5.76 
6. 73 

4.66 
5.22 
5. 36 
5.58 

3. 46 
3. 4 2 
3. 45 
3.57 

4. 10 
4.02 
4.02 
-1.01 

3.84 
3.52 
3. 48 
3.34 

3.49 
3.32 
3.33 
3.28 
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AREA 

1842.50 
2316.26 
2428.63 
6639.51 

1849.35 
2420.55 
5417.17 
6731. 19 

3664.30 

.01K 

4114.95 
5716.20 
6185.81 

10003.88 

4138.02 
6151.81 
7844. 07 

10178.83 

886!5.04 
5798.54 14849.07 
6197.82 16152.42 
7579.19 21076.10 

2238.88 
3033.28 
3189.49 
3743.70 

2188.26 
2975.47 
3135.33 
3707.11 

2028.53 
2963.80 
3254. 10 
4952.31 

3686. 11 
5820.81 
6310.65 
8192 .61 

7129.78 
10364.71 
11024. 13 
13429.95 

6966.34 
10327.42 
11047.32 
13731 .oo 

6373.13 
9697.55 

10517. 95 
14387.56 

8968. 17 
15295.03 
16881.93 
23166.37 

3094.73 7455.76 
5017. 75 12775. 11 
5601. 88 14220. 82 
7777. 3<! 20267. 18 

2989.25 5168.74 
4947. 15 9688. 96 
5526.58 10924.37 
7683.53 i6i55.0i 

3304.11 5919.10 
5327.38 10687.27 
5845.78 11887.87 
7908.46 17194.11 

• 
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SECNO 
Q 
TIM€ 
SLOPE 

DEPTH 
QLDB 
VLOB 
XLDBL 

*SECNO 37088.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT 
37088.00 21.71 

8680. 219. 
2.49 2.38 

0.000529 so. 

SPECIAL BRIDGE 

SB XK XKOR 

CWSEL 
OCH 
VCH 
XLCH 

STATIONS• 
616.81 

8288. 
5.27 
so. 

0.00 1 .66 
COFQ 

2.80 

"'SECNO 37121.000 

3265 DIVIDED FLOW 

PRESSURE FLOW 

EGPRS EGL WC 

617.79 617.23 

H3 

0.00 

3470 ENCROACHMENT STATIONS• 
37121.00 22.32 617.42 

8680. 309. 8176. 
2.49 1. 91 4.99 

0.000450 33. 33. 

*SECNO 37221.000 

3470 ENCROACHMENT STATIONS• 

CRIWS 
QROB 
VROB 
XLOBR 

50.0 
0.00 
173. 
2. 19 
so. 

ROLEN 
0.00 

QWEIR 

WSELK EG 
ALOB ACH 
XNL XNCH 
ITRI AL IDC 

450.0 TYPE• 
611 . 14 617.23 

92. 1574. 
0.025 0.025 

2 0 

BWC 
107 .00 

0. 

QPR 

8680. 

50.0 450.0 TYPE= 
0.00 611 . 18 617.79 
195. 162. 1639. 
2. 13 0.025 0.025 
33. 2 0 

50.0 450.0 TYPE= 

• 
HV HL 
AROB VOL 
XNR WTN 
!CONT CORAR 

1 TARGET= 
0.41 0.01 

79. 3676. 
0.035 0.000 

0 0.00 

BWP 
o.oo 

BAREA 
1410.00 

BARE A TRAPEZOID 
AREA 

1410. 2161. 

1 TARGET= 
0.37 0.56 

92. 3677. 
0.035 0.000 

0 0.00 

TARGET• 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617 .50 ELREA= 

37221.00 22. 49 617. 59 0.00 611 . 60 617.85 0.25 0.02 
8680. 23. 8657. o. 48. 2134. o. 3682. 

2.50 0.48 4 .06 0.00 0.025 0.025 0.000 0.000 
0.000145 100. 100. 100. 2 0 0 0.00 

DLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

400.000 
0.07 
446. 

595. 10 
214.57 

ss 
0.00 

ELLC 

615.30 

400.000 
0.00 
446. 

595. 10 
210. 97 

400.000 

617.80 

o. 03 
446. 

595. 10 
234.50 

SSTA 
ENDST 

608 .80 
608. 70 
50.00 

326.62 

ELCHU 
595.10 

ELTRD 

617.90 

608. 80 
608.70 
50.00 

328.09 

617.50 
617.80 
50.00 

284.50 

ELCHO 
595. 10 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB AL0B ACH AR0B VOL TWA LEFT/RIGHT 
TIME VL0B VCH VR0B XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC I CONT ,...,....,,..,.. TOPWIO ENDST VUl'(.'-ll't 

CCHV= O. 100 CEHV= 0.300 
*SECN0 39121 .000 
39121.00 22.67 6 17. 87 0.00 612.20 618. 17 0.30 0.31 0.01 620. 40 

8680. o. 8663. 17. 0. 1962. 28. 3773. 455. 616. 10 
2.62 0.00 4.41 0.61 0.000 0.025 0.035 0.000 595 .20 156.77 

0.000181 1900. 1900. 1900. 2 0 0 0.00 169.34 326. 11 

*SECN0 41121.000 
41121.00 22.59 618. 19 0.00 6 12. 95 618.67 0.49 0.45 0.06 638.00 

8680. o. 8680. 0. 0. 1551. 0. 3854. 461. 636.20 
2. 72 0.00 5.60 0.00 0 000 0.025 0.000 0.000 595.60 242. 18 

0.000288 2000. 2000. 2000. 0 0 0 0.00 106.86 349.05 

*SECN0 42521 .000 
42521.00 23.34 &:. f0 7,t A M 613.74 618. 97 0.23 0.27 0.03 625.90 V IU • 1-. v.vv 

8680. 0. 8680. o. 0. 2247. o. 3915. 466. 622. 30 
2.82 0.00 3.86 o.oo 0.000 0.025 0.000 0.000 595. 40 305.91 

0.000136 1300. 1400. 1550. 2 0 0 0.00 162.01 467.92 

• • • 
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SECNO 
Q 
TIME 
SLOPE 

77???7 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

3470 tN~~UA~HMtNI ~IAIJUN~= 
31483.00 23.51 616.01 

8680, 1026. 6231. 
2.08 2.78 4.82 

0.000269 53. 53. 

*SECNO 31583.000 

CRIWS 
QROB 
VROB 
XLOBR 

50.0 
0.00 

1422. 
2. 17 
53. 

3280 CROSS SECTION 31583.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
31583.00 23,52 616.07 

8680. 6. 8573. 
0.35 

Q.000135 100. 

CCHV= 0.100 CEHV= 
*SECNO 33333.000 
33333.00 22.94 

8680. 128. 
2. 23 o. 79 

0.000099 1700. 

CCHV= 0.300 CEHV= 
*SECNO 33433.000 

22.74 
8680. 

2.24 
Q.000132 

SPECIAL BRIDGE 

SB XK 
0.00 

350. 
1. 34 
100. 

XKOR 
1.50 

*SECNO 33438.000 

~. \'J 

100. 

0.300 

61 6. 34 
8120. 

3.67 
1750. 

0.500 

616.34 
7520. 

3.97 
100. 

C.OfQ 
3.09 

50.0 
o.oo 
101. 

100. 

0.00 
432. 
0.97 

1800. 

810. 
1.32 
100. 

RDLEN 
o.oo 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

500.0 TYPE= 
608.77 616,30 

370. 1292. 
0.028 0.025 

2 0 

1.52 FEET 

500.0 
609. 46 

17. 
0.025 

2 

610.07 
163. 

0.025 
2 

510.07 
261. 

0.025 
1 

TYPE= 
616.33 

2089. 
0.025 

0 

616.53 
2213. 
0.025 

0 

616.55 
1892. 
0.025 

0 

HV 
AROB 
XNR 
ICONT 

• 
HL 
VOL 
WTN 
CORAR 

TARGET= 
0.29 
656. 

0.040 
2 

0.74 
3364. 
0.000 
0.00 

TARGET= 
0.26 
131 . 

0.035 
0 

0.20 
447. 

0.035 
0 

0.22 
616. 

0.035 
0 

0.02 
3369. 

0.00 

0.20 
3471. 
0.000 
0.00 

0.0t 
3477. 
0.000 
0.00 

BWC 
103.00 

BWP 
o.oo 

BAREA 
1520.00 

CLOSS 
TWA 
ElMJN 
TOPWJO 

450.000 
0.00 
405. 

592.50 
304.57 

450.000 
0.01 
~06. 

592..55 
247.79 

0.01 
419. 

593. 40 
416.39 

0.01 
420. 

593.60 
418.62 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

598.90 
595.60 

195,43 
500.00 

615.35 
613.65 

252.21 
500.00 

613.50 
610.80 

227. 0 1 
643. 40 

606.70 
604.60 

225 .03 
643.64 

ELCHU 
593.60 

ELCHO 
593.60 
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SECNO DEPTH CWSEL CRIWS \I/SELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QRDB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

617. 10 616.55 0.00 3349. 5374. 1520. 1988. 612.90 613.00 

3'34'38.00 22.82 616.42 0.00 610.07 616.63 0.21 0.08 0.00 606. 70 
8680. 362. 7494. 824. 272. 1900. 628. 3478. 420. 604.60 

2. 24 1. 33 3.94 1 . 3 1 0.025 0.025 0.035 0.000 593 .60 218.67 
0.000129 5. 5. 5. 2 0 4 0.00 426.80 645.47 

*SECNO '3'35'38.000 
33538 .oo 22.85 616.44 0.00 610. 17 616.64 0.20 0.01 0.00 613.69 

8680. 1 17. 8143. 420. 152. 2201. 433. 3484. 421. 610.99 
2.25 0. 77 3.70 0,97 0.025 0,025 0,035 0.000 593.59 234.49 

0.000101 100. 100. 100. 0 0 0.00 406.66 641 . 15 

CCHV= O. 100 CEHV= 0.300 
*SECNO 34888.000 
3280 CROSS SECTION 34888.00 EXTENOEO 1.88 FEET 

34888.00 23.08 616.58 0.00 610.56 616.81 o. 24 0. 16 0.01 614.00 
8680. 248. 8429. 3. 225. 2134. 13. 3564. 432. 616.00 

2.34 1. 10 3.95 0.22 0.025 0.025 0.035 0.000 593.50 o.oo 
0.000139 1400. 1350. 1300. 2 0 0 0.00 309.42 309.42 

*SECNO 37038.000 

3265 DIVIOEO FLOW 

37038.00 22.67 616.87 0.00 611. 26 617.14 o. 27 0.32 0.01 617.50 
8680. 5. 8675. 0. 18. 2065. 0. 3674. 445. 617.liO 

2.49 0.28 4. 20 0.00 0.025 0.025 0.000 0.000 594.20 2. 15 
0.000158 2100. 2150. 2200. 2 0 0 0.00 221, 74 282,75 

CCHV= 0.300 CEHV= 0.500 

• • • 
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SECNO DEPTH CWSEL CR!WS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 0.0 750 0 TYPE= 1 TARGET= 749.999 
29749.00 22.83 614. 13 o.oo 608.32 614.27 0. 14 0.13 0.01 612.40 

8680. 29. 8501. 15 1 . 64. 2768. 188. 3266. 393. 609.70 
1. 97 0. 45 3.07 0.00 0.028 0.025 0.040 0.000 591. 30 420.20 

0.000087 1100. 1200. 1150. 2 0 0 o.oo 329.80 750.00 

*SECNO 30474.000 
3280 CROSS SECTION 30474.00 EXTENDED 0.91 FEET 

30474.00 22. 41 614. 16 0.00 608.46 614.36 0.20 0.07 0.02 613.55 
8680. 3. 8525. 15 1 . 11. 2372. 270. 3313. 399. 611. 35 

2.02 o. 31 3.59 0.56 0.028 0.025 0.040 0.000 591. 75 364.50 
0.000115 700. 725. 700. 2 0 0 o.oo 385.50 750.00 

*SECNO 31199.000 

3470 t.Nl,.;HUAl,.;HMt.N I -- . ---··-~IAllUN:,= 0.0 480.0 TYPE:: i TARGET= 479,999 
31199.00 21 .97 614. 17 0.00 608.58 614.50 0. 33 0. 11 0.04 615.00 

8680. o. 8670. 10. 0. 1882. 27. 3351. 404. 613.30 
2.07 0.00 4.61 0.36 0.000 0.025 0 .040 0.000 592.20 301. 90 

0.000192 700. 725. 700. 2 0 0 o.oo 178. 10 480.00 

CCHV= 0.300 CEHV= 0.500 
*SECNO 31299.000 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31299.00 21. 76 614. 16 o.oo 608.56 614.57 0.40 0.03 0.04 598.90 

8680. 840. 6824. 1016. 268. 1229. 386. 3355. 404. 595.90 
2.07 3. 14 5.55 2.63 0.028 0.025 0.040 0.000 592. 40 264.93 

0.000353 100. 100. 100. 2 0 0 o.oo 221. 4 1 486.34 

SPECIAL BRIDGE 

SB XK XKOR COFQ 'ROLEN ewe BWP BAREA ss ELCHU ELCHO 
0.00 1. 55 3.04 0.00 61.00 o.oo 954.00 0.00 592.40 592.40 

*SECNO 31350.000 
3280 CROSS SECTION 31350.00 EXTENDED 1 .00 FEET 
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SECNO DEPTH CWSEL CR!WS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB OCH OROS ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB 'VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL IDC !CONT CORAR TOPWIO ENDST 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

616. 16 614.57 0 00 1513. 7200. 954. 1049. 609.60 613.70 

3470 ENCROACHMENT STATIONS= so.a 500.0 TYPE= TARGET= 450.000 
31350.00 22.80 615.20 0.00 608.48 615.53 0. 33 0.97 0.00 598.90 

8680. 920. 6596. 1164. 307. 1293. 530. 3357. 404. 595.90 
2 .08 3.00 5. 10 2.20 Q.028 0.025 0.040 0.000 592. 40 249.52 

0.000279 51. 51. 51. 2 0 2 0.00 250.47 500.00 

•sECNO 31430.000 
3280 CROSS SECTION 31430.00 EXTENDED 1.03 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31430.00 22.72 615.22 0.00 608.88 615.56 0. 34 0.02 0.00 598.90 

8680. 953. 6438. 1289. 308. 1245. 546. 3361. 405. 595.60 
2.08 3.09 5. 17 2.36 0.028 0.025 0.040 0.000 592.50 247.85 

0.000326 80. 80. 80. 0 0 0 0.00 252. 15 500.00 

SPEC! AL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
o.oo 1. 55 3.04 0.00 61 .oo 0.00 977.00 0.00 592.50 592.50 

•SECNO 31483.000 
3280 CROSS SECTION 31483 .oo EXTENDED 1. 81 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

617. 12 615.56 0.00 2124. 6530. 977. 1122. 610.90 614.90 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLDB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAJ~ TOPWID ENDST 

27900.00 22. 54 612.44 0.00 607 .26 612.72 0.27 0. 11 0.00 605.70 
8680. 582. 8058. 39. 374. 1857. 71. 3150. 376. 609.80 

1.81 1. 56 4. 34 0.55 0.030 0.025 0.040 0.000 589.90 0.00 
0.000150 800. 750. 700. 0 0 0 0.00 353.99 353.99 

CCHV= 0.300 CEHV= 0.500 
*SECND 28000.000 
3280 CROSS SECTION 28000.00 EXTENDED o. 16 FEET 

28000.00 22.35 612.45 0.00 607. 28 612.75 0.30 0.02 0.01 605.60 
8680. 747. 7830. 103. 367. 1722. 105. 3155. 377. 606.50 

1. 82 2.03 4.55 0.98 0.030 0.025 0.040 0.000 590. 10 0.00 
0.000249 100. 100. 100. 0 0 0 0.00 336. 17 336. 17 

SPECIAL BRIDGE 

SB XK XKOR CDFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1 .54 3.04 0.00 116.00 0.00 1320.00 0.00 590. 10 590. 10 

*SECNO 28031.000 
3280 CROSS SECTION 28031.00 EXTENDED 0.94 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC EL TRD 
AREA 

613.48 612.74 0.00 30. 8676. 1320. 2158. 608. 70 613.20 

28031.00 23. 14 613.24 0.00 607.29 613.48 0.25 o. 74 0.00 605. 60 
8680. 927. 7603. 151. 500. 1808. 157. 3157. 377. 606.50 

1. 82 1.85 4.20 0.96 0.030 0.025 0.040 0.000 590. 10 0.00 
0.000201 31. 31. 31. 2 0 2 0.00 351. 21 351 . 21 

*SECNO 28331 .000 
3280 CROSS SECTION 28331 .oo EXTENDED 5.73 FEET 

28331.00 22.63 613.33 0.00 607. 53 613.54 0. 21 0.04 0.01 610. 10 
8680. 213. 7912. 555. 263. 2076. 627. 3176. 380. 611. 10 

1.84 0.81 3.81 0.88 0.028 0.025 0.040 0.000 590. 70 58.96 
0.000116 300. ~00. 300. 2 0 p 0.00 541 . 04 600.00 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB OCH OROS ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL roe ICONT CORAR TOPWID HJDST 

*SECND 28431. 000 
3280 CROSS SECTION 28431 .00 EXTENDED 4.85 FEET 

28431.00 21. 25 613.35 0,00 607.51 613.57 0.23 0.02 0.01 607.60 
8680. 534. 7208. 938. 290. 1751. 528. 3182. 381. 606.80 

1 .85 1.84 4. 12 1. 78 0.028 Q.025 0.040 0.000 592. 10 88.05 
0 000546 100, 100. 100- 0 0 0 0.00 511 . 95 600.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 54 3.04 0.00 117.00 o.oo 1440.00 0 00 592. 10 592. 10 

•SECNO 28449.000 
3280 CROSS SECTION 28449.00 EXTENDED 5.38 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

614.21 613.57 0.00 753. 7917. 1440. 2188. 610.80 613. 10 

28449.00 21.78 613.88 0.00 607.54 614.07 0. 18 0 50 0.00 607.60 
8680. 756. 6828. 1096. 415. 1813. 626. 3183, 381. 606.80 

1. 85 1. 82 3.77 1. 75 0.028 0.025 0.040 0.000 592. 10 45.25 
0.000435 18. 18. 18. 2 0 3 0.00 554.75 600.00 

*SECNO 28549.000 
3280 CROSS SECTION 28549.00 EXTENDED 4.93 FEET 

28549.00 21.83 613.87 0.00 607.71 614. 13 0.25 0.02 0.04 611. 44 
8680. 93. 8184. 402. 123. 1968. 467. 3190. 383. 612.44 

1. BG 0.16 4. 16 0.86 0.028 0.025 0.040 0.000 592 .04 129. 70 
0.000148 100. 100. 100. 2 0 0 0.00 470.31 600.00 

CCHV• 0. 100 CEHV= 0.300 
•SECNO 29749.000 
3280 CROSS SECTION 29749.00 EXTENDED 1. 43 FEET 

-• • • 
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SECNO DEPTH CWSEL 
Q QLOB QCf1 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHV= O. 100 CEHV= 0.300 
*SECNO 24369.000 

3470 ENCROACHMENT STATIONS= 
24369.00 22.71 611.61 

8680. 685. 7963. 
1 .57 1.04 3.67 

0.000096 850. BOO. 

*SECNO 25819 .000 

3470 ENCROACHMENT STATIONS• 
25819.00 22.93 611. 73 

8680. 356. 8108. 
1 .67 0.93 4.36 

0.000165 1350. 1450. 

CCHV• O. 300 CEHV• 0.500 
*SECNO 25919.000 
3280 CROSS SECTION 25919.00 

3470 ENCROACHMENT STATIONS= 
25919.00 22.24 

8680. 
1.68 

0.000367 

SPECIAL BRIDGE 

SB XK 
0.00 

600. 
1.57 
100. 

XKOR 
t. 68 

•SECNO 26025.000 

611. 74 
7637. 
4.71 
100. 

COFQ 
3.04 

CRIWS 
QROB 
VROB 
XLOBR 

0.0 
0.00 

32. 
0.75 
900. 

260.0 
0.00 
216. 
0.99 

1500. 

EXTENDED 

287 .o 
0.00 
443. 
1.78 
100. 

ROLEN 
0.00 

3280 CROSS SECTION 26025.00 EXTENDED 

PRESSURE AND WEIR FLOW 

• 
WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WHJ 
!TRIAL roe !CONT CORAR 

500.0 TYPE= 1 TARGET= 
605.89 6 11. 80 0. 19 0.06 

658. 2170. 43. 2949. 
0.028 0.025 0.025 0.000 

2 0 0 o.oo 

775 .o TYPE• TARGET• 
606.21 612 .01 0.28 0. 18 

382. 1858. 219. 3036. 
r. rv,o 0.025 0.025 0.000 \.J, V-LU 

0 0 0 0.00 

2. 14 FEET 

750 0 TYPE"' 1 TJ\RGET= 
606.21 612.04 0.31 0.02 

382. 1621. 248. 3042. 
0.028 0.025 0.025 0.000 

0 0 0 0.00 

BWC 
104 .00 

BWP 
0.00 

BAREA 
1220.00 

2.51 FEET 

• LOSS 
TWA 
ELMil'J 
TOPWID 

499.999 
0.03 
34 t. 

588.90 
450.00 

515.000 
0.03 
357. 

.,, ........... 
;:JOO.CV 

515.00 

463. 000 
0.02 
358. 

589.50 
463.00 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

605.50 
609.50 
50.00 

500.00 

609.20 
609.30 

260.00 
775.00 

604.90 
604.00 

287.00 
750.00 

ELCHU 
589.50 

ELCHO 
589.50 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR !TRIAL IOC !CONT CDRAR TOPWID ENDST 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

613.06 612.04 0.00 2618. 6046. 1220. 1914. 607.90 610.00 

3470 ENCROACHMENT STATIONS= 287.0 750.0 TYPE= 1 TARGET= 463.000 
26025.00 22.61 612.11 0.00 606.32 612.38 o. 27 0.33 0.00 604.90 

8680. 745. 73B6. 549. 460. 1659. 302. 3047. 359. 604.00 
1.68 1.62 4.45 1. 82 0.028 0.025 0.025 0.000 589,50 287. 00 

0.000318 106. 106. 106. 2 0 2 0.00 463. 00 750.00 

•SECNO 26125.000 

3470 ENCROACHMENT STATIONS= 260.0 750.0 TYPE= TARGET= 490.000 
26125.00 22.62 612. 11 0.00 606.48 612.-42 0.31 0.02 0.02 609.89 

B680. 268. 8292. 120. 311. 1821. 136. 3053. 360. 609.99 
1. 69 0 .86 4.55 O.BB 0.028 0 .025 0.025 0.000 589.49 260.00 

0.000185 100. 100. 100. 2 0 0 0.00 490.00 750.00 

CCHV= 0. 100 CEHV= 0 300 
•SECNO 26900.000 
26900.00 22.89 612.29 0.00 606.90 612.57 0. 28 A .. AM 610.00 V• l'"t v.~ 

8680. 26. 8100. 554. 35. 1852. 604. 3095. 368. 608.80 
1. 74 o. 74 4.37 0.92 0.030 0.028 0.040 0.000 589. 40 147.38 

0.000184 BOO. 775. 725. 1 0 0 0.00 404.62 552.00 

*SECNO 27150.000 

3470 ENCROACHMENT STATIONS= 0.0 375.0 TYPE= TARGET= 374.999 
27150.00 21. 82 612.32 0.00 606.96 612.61 0.28 0.04 0.00 604. 70 

8680. 362. 75B3. 735. 207. 1674. ·573. 3109. 370. 604.60 
1. 76 1. 75 4. 53 1. 28 0.030 0.025 0.040 0.000 590. 50 B5.23 

0.000137 200. 250. 300. 0 0 0 0.00 2B9.77 375.00 

*SECNO 27900.000 
3280 CROSS SECTION 27900.00 EXTENDED 0. 15 FEET 

• • • 



?????? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

SPECIAL BRIDGE 

SB XK XKOR 
1.60 0.00 

*SECNO 17368.000 

CWSEL 
OCH 
VCH 
XLCH 

COFQ 
3.04 

CRIWS 
QROB 
VROB 
XLOBR 

ROLEN 
0.00 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

BWC 
191. 80 

HV 
AROB 
XNR 
!CONT 

BWP 
0.00 

• 
HL 
VOL 
WTN 
CORAR 

BAREA 
3230.00 

3280 CROSS SECTION 17368.00 EXTENDED 3.92 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGL WC 

610.90 610.39 

17368.00 
17650. 

1.07 
0.000196 

23.82 
1591. 

1. 69 
100. 

•SECNO 18244.000 

HJ 

0.00 

610. 32 
15639. 

J .98 
100. 

QWEIR 

4966. 

QPR 

12803. 

0.00 
421. 
1. 36 
100. 

604.25 
944. 

0.025 
2 

610.54 
3934. 
0.025 

0 

3280 CROSS SECTION 18244.00 EXTENDED 2.08 FEET 

18244.00 
17650. 

1. 14 
0.000102 

23. 17 
2808. 

2.07 
150. 

CCHV= 0.100 CEHV= 
*SECNO 19119.000 

19119.00 22.35 
17650. 9. 

1.19 0.54 
0.000192 850. 

•SECNO 20219 
20219.00 

17650. 
1. 28 

0.000103 

.000 
23. 14 

o. 
0.00 

1100. 

610.47 
11382. 

4. 24 
876. 

0.300 

610.45 I 

15623. 
5.27 
875. 

610. 84 
15198. 

3.51 
1100. 

0.00 
3460. 

1. 87 
1400. 

0.00 
2018. 

1. 47 
800. 

0.00 
2452. 

1. 01 
1000. 

604.35 
1360. 
0.025 

1 

604.53 
17. 

0.030 
2 

604.90 
0. 

0.000 
2 

610.67 
2687. 
0.025 

0 

610. 84 
2967. 
0.025 

0 

611.01 
4327. 
0.025 

0 

BAREA TRAPEZOID 
AREA 

3230. 3932. 

o. 22 
310. 

0.028 
2 

0.20 
1853. 
0.028 

0 

0.38 
1376. 
0.045 

0 

o. 17 
2417. 
0.040 

0 

0. 16 
2166. 
0.000 
0.00 

0. 12 
2271. 
0.000 
0.00 

o. 12 
2371. 
a.boo 
0.00 

0.15 
2507. 
0.000 
0.00 

• LOSS 
TWA 
ELMIN 
TOPWID 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ELCHU 
586.50 

ELLC 

607.00 

ELTRD 

607. 10 

0.00 
23B. 

586.50 
673.67 

0.01 
250. 

587.30 
724.54 

0.06 
262. 

588. 10 
509.68 

0.02 
280. 

587.70 
1018.28 

608.80 
609.20 
49.63 

723.30 

602.80 
598. 40 
19.86 

7411.40 

609.20 
599.60 
96.04 

605.72 

620. 70 
606.90 
26.76 

1045.04 

ELCHO 
586.50 
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SECNO DEPTH CWSEL CR!WS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XN~ WTN ELM!N SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

*SECNO 21119.000 
3280 CROSS SECTION 21119.00 EXTENDED 0.48 FEET 

21119.00 22 .18 610.88 0.00 604.98 611. 15 0.27 0. 11 0.03 607.30 
17650. 4284. 13346. 20. 2089. 2868. 50. 2626. 298. 609.30 

1. 34 2.05 4.65 0.40 0.028 0.025 0.040 0.000 588.70 0.00 
0.000155 BOO. 900. 900. 2 0 0 0.00 763.27 763.27 

*SECNO 22069.000 
22069.00 22.69 610.89 0.00 605.20 611. 44 0.55 0.20 0.08 609.50 

17650. 402. 17157, 91. 241. 2846. 101 . 2711 . 309. 608.30 
1. 39 1.67 6.03 0.90 0.028 0.025 0.035 0.000 588. 20 0.00 

0.000316 BOO. 950. 900. 2 0 0 0.00 378.35 378. 35 

•SECNO 22419 .000 
3280 CROSS SECTION 22419.00 EXTENDED 11 . 52 FEET 

22419.00 23.22 611. 42 0.00 605.58 611 . 52 0. 11 0.04 0.04 601.80 
15610. 7456. 7765. 389. 3841. 2418. 323. 2752. 313. 603. 80 

f. 42 1. 94 3.21 1. 20 0.028 0.025 0.028 0.000 588.20 0.00 
0.000061 400. 350. 250. 2 0 0 0.00 598.09 598.09 

*SECNO 23319.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 23319.00 EXTENDED 1. 15 FEET 

23319.00 22.85 611. 35 0.00 605.54 611.67 0.32 0.08 0.06 606.60 
15610. 2021. 12038. 1551. 1356. 2382. 745. 2860. 327. 602.20 

1. 48 1 .49 5.05 2.08 0.028 0 025 0.028 0.000 588.50 0.00 
0.000157 800. ann 875. 2 n n n nn 850.35 soc.co ,c;,vv. V V V,VV 

*SECNO 23569.000 

3470 ENCROACHMENT STATIDNS= 0.0 750.0 TYPE= 1 TARGET= 749.999 
23569.00 23.21 611.61 0.00 605.82 611. 72 0. 10 0.03 0.02 610.00 

8680. 1 f 4 f . 7536. 3. 1458. 2729. 11 . 2882. 330. 610.40 
1. 51 0. 78 2.76 0.29 0.030 0.025 0.028 0.000 588.40 0.00 

0.000058 150. 250. 300. 2 0 0 0.00 717.82 717. 82 

• • • 



??.? • ?7?777 • PAGE 89 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR !TRIAL roe ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 0.0 538.0 TYPE= 1 TARGET= 537,999 
13196.00 2'.2 .95 608.45 0 00 602. 81 608.88 0.43 0.40 0 . 00 100000 . 30 

2 1140. 0. 18509. 2631. 0. 3298. 1510. 1764. 196. 595.90 
0.83 0.00 5. 61 1. 74 0.000 0.025 0 045 0.000 585.50 8.56 

0.000263 1320. 1600. 1760. 2 0 0 0.00 529.44 538.00 

*SECNO 14796.000 
14796.00 21. 40 608.70 0.00 603. 18 609.52 0.83 0.52 0. 12 62 1 . 70 

21140. o. 2 1140. o. o. 2896. 0. 1906. 209. 613.10 
0.89 0.00 7.30 0.00 0.000 0.025 0.000 0.000 587.30 99.07 

0.000418 1600. 1600. 1600. 2 0 0 0.00 187.08 286. 15 

*SECNO 16096.000 
16096.00 22.77 609.57 0.00 603. 70 609.96 0.39 0.39 0.04 613.40 

17650. 0. 16287. 1363. 0. 3135. 1137, 2017. 221. 604.60 
0.97 0.00 5.20 1 .20 0.000 0.025 0.040 0.000 586.80 109. 16 

0.000211 1200. 1300. 1600. 2 0 0 0.00 550.84 660.00 

CCHV= 0.300 CEHV= 0.500 
*SECNO 16396.000 
3280 CROSS SECTION 16396.00 EXTENDED 2.38 FEET 

16396.00 22.08 609.58 0.00 603.76 610. 10 0.51 0.08 0.06 606. 70 
17650. 165. 16104. 1381. 127. 2680. 920. 2044. 225. 605. 10 

0.98 1.30 6.01 1. 50 0.035 0.025 0:040 0.000 587.50 116.65 
0.000325 300. 300. 300. 2 0 0 0.00 483.35 600.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 62 3.07 0.00 290.00 0.00 2030.00 0 00 587.50 587.50 

*SECNO 16418.000 
3280 CROSS SECTION 16418.00 EXTENDED 2.41 FEET 

PRESSURE AND WEIR FLOW 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV. 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL roe !CONT CORAR TOPWID ENDST 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC EL nm 
AREA 

611 . 49 610. 10 0.00 8339. 9345. 2030. 5162. 605.30 606. 10 

16418.00 22. 11 609.61 0.00 603. 77 610. 12 0.51 0.02 0.00 606.70 
17650. 167. 16090. 1393. 129. 2683. 927. 2046. 225. 605. 10 

0.98 1.30 6.00 1.50 0.035 0.025 0.040 0.000 587.50 116.55 
0.000323 22. 22. 22. 2 0 4 0.00 483.45 600.00 

*SECNO 16768.000 
3280 CROSS SECTION 16768.00 EXTENDED 0. 15 FEET 

16768.00 22.04 610.04 0.00 604 .03 610.26 0.22 0.06 0.09 597.70 
17650. 2194. 11545. 3912. 1117. 2632. 1896. 2083. 229. 591 . 10 

1.01 1. 96 4.39 2.06 0.028 0.025 0.030 0.000 588.00 0.00 
0.000099 400. 350. 300. 2 0 0 0.00 573.00 573.00 

*SECNO 17168.000 
3280 CROSS SECTION 17168.00 EXTENDED 4. 19 FEET 

17168.00 22. 19 610.19 0.00 604.22 610.32 0. 13 0.03 0.03 598.20 
17650. 9465. 6901. 1284. 3750. 1983. 786. 2141. 235. 599. 10 

1.05 2.52 3.48 1. 63 0.025 0.025 0.028 0.000 588.00 6.44 
0.000069 600. 400. 100. 2 0 0 0.00 582.46 588.90 

*SECNO 17268.000 
3280 CROSS SECTION 17268.00 EXTENDED 3.75 FEET 

17268.00 23.65 610. 15 0.00 604. 23 610.39 o. 23 0.01 0.05 GOB.BO 
17650. 1474. 15792. 384. 885. 3901. 288, 2154. 236. 609.20 

1.06 1. 67 4.05 1. 33 0.025 0.025 0.028 0.000 586. 50 52.44 
0.000205 100. 100. 100. 2 0 0 0.00 670.87 723.30 

• • • 
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15 MILE RD us 
8394.00 23.43 607 .83 0.00 601. 64 607.94 0. 11 0.26 0.00 595.80 

19310. 9427. 9475. 409. 4646. 2888. 374. 1063. 111. 602. 50 
0.53 2 .03 3.28 1 .09 0.035 0.025 0.030 0.000 584.40 104.40 

0.000126 54. 54. 54. 2 0 6 0.00 970.01 1074.41 

*SECNO 8494.000 

3470 ENCROACHMENT STATIONS= 139.2 1305 .0 TYPE= 1 TARGET= -160.000 
8494.00 23.31 607.81 0.00 601. 62 607.99 o. 18 0.01 0.04 596. 10 

21140. 8876. 11908. 356. 4815. 2766. 364. 1081. 113. 602 .40 
0.54 1.84 4.31 0.98 0.035 0.025 0 030 0.000 584.50 139.20 

0.000103 100. 100. 100. 2 0 0 0.00 912. 10 1111.30 

•SECNO 9594. 000 

3470 ENCROACHMl:NT STATIONS= 260.0 1260.0 TYPE= TARGET= -260.000 
9594.00 22.23 607. 93 0.00 601. 79 608.09 0. 16 0.09 0.01 598, 10 

21140. 8303. 12388, 449. 4903. 3139. 441. 1240. 133. 602.50 
0.63 f. 69 3.95 1 .02 0.035 0.025 0.030 0.000 585.70 260.00 

0.000094 630 . 1100. 1520. 0 0 0 0.00 964.36 1224.36 

•SECNO 9653 . 000 

3470 ENCROACHMENT STATIONS= 260.0 1210.0 TYPE= 1 TARGET= 950.000 
9653.00 22.55 607.95 0.00 601. 83 608. 10 0. 15 0.01 0.00 597.80 

21140. 8443. 12188. 509. 5090. 3192. 495. 1251. 134. 602. 20 
0.63 f.66 3.82 1.03 0.035 0.025 0.030 0.000 585.40 260.00 

0.000086 59, 59. 59. 1 0 0 0.00 950.00 1210.00 

•sECNO 9654.000 
3280 CROSS SECTION 9654.00 EXTENDED 0. 23 FEET 

3370 NORMAL BRIOGE,NRD= 21 MIN ELTRO= 601.40 MAX ELLC= 603 40 

3470 ENCROACHMENT STATIONS= 200.0 1150.0 TYPE= 1 TARGET= -200.000 
9654.00 22. 53 607.93 0.00 601. 71 608. 12 o. 19 0.00 0.02 603. 30 

2 1140. 10927. 9477. 736. 3289. 2497. 387. 1251. 134. 603 .40 
0.63 3.32 3.80 1. 90 0.025 0.020 C.025 0.000 585,40 200.00 

0.000317 1 . 1. 1 . 2 0 0 -2113.40 950.00 1150.00 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

•sECNO 9676.000 
3280 CROSS SECTION 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

9676.00 EXTENDED 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IOC 

0.23 FEET 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

3370 NORMAL BRIOGE,NRO= 21 MIN ELTROc 601.40 MAX ELLC= 603.40 

3470 ENCROACHMENT STATIONS= 
9676.00 22.53 607.93 

21140. 10931. 9472. 
0.63 3.32 3.79 

0.000317 22. 22. 

*SECNO 9677 .000 

3470 ENCROACHMENT STATIONS= 
9677.00 22.59 607.99 

21140. 8454. 12294. 
0.63 1.68 3.85 

0.000087 1. 1. 

"'SECNO 9777.000 

3470 ENCROACHMENT STATIONS= 
9777.00 22.55 608.00 

21140. 8544. 12212. 
0.64 1.66 3.83 

0.000086 100. 100. 

CCHV= 0. 100 CEHV= 
*SECNO 11596.000 

11596.00 21.65 
21140. 1. 

0. 74 0.24 
0. 000236 1975. 

"'SECNO 13196.000 

0.300 

608.05 
17618. 

5.72 
1819. 

200.0 
0.00 
737. 
1.90 
22. 

280.0 
0.00 
392. 
o. 78 

1. 

250.0 
0.00 
384. 
0. 76 
100. 

0.00 
3521. 

1.64 
1660. 

3280 CROSS SECTION 13196.00 EXTENDED 

• 

1150.0 
601. 71 

3292. 
0.025 

0 

1210.0 
602.07 

5019. 
0.035 

2 

1260.0 
602.08 

5145. 
0.035 

0 

602 .32 
3. 

0.035 
2 

TYPE= 
608. 13 

2498. 
0.020 

0 

TYPE= 
608. 14 

3197. 
0.025 

0 

TYPE= 
608. 15 

3192. 
0.025 

0 

608.48 
3078. 
0.025 

0 

0.65 FEET 

TARGET= 
o. 19 0.01 
388. 1255. 

0.025 0.000 
0 -2113.40 

1 TARGET= 
0. 15 0.00 
503. 1255. 

0.040 0.000 
0 0.00 

1 TARGET= 
0. 15 0.01 
508. 1275. 

0.040 0.000 
0 0.00 

0.43 
2151. 
0.040 

0 

• 

0.25 
1573. 
0.000 
0.00 

OLOSS 
TWA 
ELMIN 
TOPWIO 

-200.000 
0.00 
135. 

585.40 
950.00 

930.000 
0.01 
135. 

585.40 
930.00 

-250.000 
0.00 
137. 

585.45 
994.75 

0.08 
172. 

586.40 
698.63 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

603. 30 
603. 40 

200.00 
1150.00 

597.80 
602.20 

280.00 
1210.00 

597 .85 
602.25 

250.00 
1244.75 

607.60 
600. 70 

792.29 
1490.93 

PAGE 88 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL IOC ICONT CORAR TOPWID ENOST 

CCHV= 0.300 CEHV= 0.500 
"'SECNO 1323. 000 
3280 CROSS SECTION 1323 .00 EXTENDED 3. 31 FEET 

3470 ENCROACHMENT STATIONS= 329.0 940.0 TYPE= TARGET= 650.000 
1323 .00 23.91 606.06 0.00 599.62 606.29 0.22 0.02 0.08 592.05 
21540. 6793. 13405. 1343. 3960. 2902. 717. 178. 16, 591 . 55 

0.05 1. 72 4.62 1. B7 0.040 0.025 0.040 0.000 582. 15 329. 00 
0.000104 100. 100. 100. 2 0 0 0.00 611 .oo 940.00 

CCHV= 0, 100 CEHV= 0.300 
"'SECNO 2223.000 

3470 ENCROACHMENT STATIONS= o.o 600.0 TYPE= 1 TARGET= 599.999 
2223.00 23.30 605.86 0.00 599.67 606.57 o. 71 o. 14 0, 15 598.46 

21540. 235. 20595. 710. 338. 2978. 428. 294. 24. 593.26 
0.09 o. 70 6.92 1.66 0. 110 0.025 0.060 0.000 582.56 237. 14 

0.000257 870. 900. 940. 2 0 0 0.00 263.62 500. 75 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 3180.000 

3470 ENCROACHMENT STATIONS= 0.0 600.0 TYPE= TARGET= 599.999 
3180.00 23. 16 606. 16 0.00 599.86 606.82 0.66 0.24 0.01 598.90 

21540. 608. 19915. 1017. 329, 2958. 420. 376. 30. 593.70 
0. 13 1. 85 6.73 2.42 0.040 0.025 0.040 0.000 583.00 237.54 

0.000246 925. 957. 995. 2 0 0 0.00 262.76 500. 30 

*SECNO 5720.000 
3280 CROSS SECTION 5720.00 EXTENDED 0.65 FEET 

3470 ENCROACHMENT STATIONS= o.o 800.0 TYPE= TARGET= 799.999 
5720.00 22. 75 606.95 0.00 600.42 607.38 0.43 0.54 0.02 599.30 

19310. 1942. 16887. 481. 1482. 3025. 446. 629. 59. 600.90 
0.27 1. 31 5,58 1.08 0.040 0.025 0.040 0.000 584.20 0.00 

0.000180 2600. 2540. 2500. 2 0 0 0.00 718. 15 718.15 
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SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

*SECNO 7470.000 

3470 ENCROACHMENT STATIONS= 
7470.00 23.36 607. 46 

19310. 7590. 1137 1 . 
0.45 1. 66 3.57 

0.000069 1830. 1710. 

*SECNO 8270. 000 

3470 ENCROACHMENT STATIONS= 
8270.00 23. 10 

19310. 8030. 
0.52 1. 70 

0.000091 BOO. 

CCHV= 0.300 CEHV= 
*SECNO 8340, 000 

607. 50 
10986. 

4 .01 
760. 

0.500 

3470 ENCROACHMENT STATIONS= 
8340.00 23.17 607.57 

19310. 9433. 9510. 
0.53 2.09 3.34 

0.000143 70. 70. 

SPECIAL BRIDGE 

SB XK XKOR COFQ 
0.00 1.79 2.80 

*SECNO 8394. 000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 

611 . 24 607. 68 0.00 

3470 ENCROACHMENT STATIONS= 

• 
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CRIWS WSELK EG HV HL • LOSS BANK ELEV 
QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
VROB XNL XNCH XNR WTN ELMIN SSTA 
XLOBR !TRIAL IOC !CONT CORAR TQPWIO ENOST 

420.0 1500.0 TYPE= 1 TARGET= -420.000 
0.00 600.88 607.59 o. 13 0. 18 0.03 595.70 
348. 4574. 3188. 431. 896. 91. 602.00 
0.81 0.035 0.025 0.030 0.000 584. 10 420.00 

1750. 2 0 0 0.00 86 1 . 56 1281.56 

130.5 1305. 0 TYPE= 1 TARGET= -150.000 
0.00 600.93 607.66 o. 16 0.06 0.01 596.00 
293. 4713. 2738, 327, 1040. 108. 602.30 
0.90 0.035 0.025 0.030 0.000 584.40 130.50 
840. 2 0 0 0.00 967. 19 1097, 69 

95.7 1252.8 TYPE= 1 TARGET::: -110.000 
0.00 600.99 607. 68 0. 12 0.01 0.01 595.80 
366. 4514. 2845. 325. 1053. 110. 602.50 
1 . 1 3 0.035 0.025 0.030 0.000 584,40 95.70 
70. 2 0 0 0.00 961 . 01 1056. 7 1 

ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 161 .oo 0.00 1680.00 0.00 584.40 584,40 

QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

13301 . 6198. 1680. 2576. 600. 40 600.90 

104. 4 1252.8 TYPE= TARGET= -120.000 

• • 



""•- • • f t..,,..,t·t 7??777 PAGE 83 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QRDB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM!N SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWIO ENDST 

•SECNO 1039 .000 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 706.8 930.0 TYPE= 1 TARGET= 240.000 
1039.00 20. 48 603,58 o.oo 599.0B 604.76 1. 19 0. 16 0.35 593.00 
21540. 113 . 21245. 182, 355. 2411. 530. 139. 12. 592.50 

0.04 0.32 8,81 o. 34 0.400 0.025 0.400 0.000 583. 10 706.80 
0.000480 465. 445. 430. 2 0 0 0.00 223.20 930.00 

•SECNO 1100.000 

3470 ENCROACHMENT STATIONS= 418.5 1023.0 TYPE= TARGET= 650.000 
16 MILE RO OS 

1100.00 22.45 604. 15 o.oo 599. 17 604. 92 0. 78 0.04 0. 12 601. 70 
21540. 793. 20379. 368, 2179. 2805. 879. 145. 12. 601. 00 

0.04 0.36 7.27 0.42 0.400 0. 025 o. 400 0.000 581. 70 418.50 
0.000703 6 i. 6 i. Si. 2 0 0 0.00 595. 45 1013.95 

SPECIAL BRIDGE 

58 XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 56 3.02 0.00 174.40 o.oo 2318.40 0.00 581. 70 581 _ 70 

•SECNO 1143.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 1143 .00 EXTENDED 0.01 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC HJ QWEJR QPR BAREA TRAPEZOIO ELLC ELTRD 
AREA 

606.23 604.92 0.00 2368. 19297. 2318. 3488. 601. 70 603. 10 

3470 ENCROACHMENT STATIONS= 418.5 902. 1 TYPE= 1 TARGET= 520.000 
1143.00 23.41 605.11 o.oo 599. 17 605. 82 o. 71 0.90 0.00 601. 70 
21540. 896. 20574. 70. 2475. 2972. 565. 151. 13. 601 .00 

0.04 0.36 6.92 o. 12 0.400 0.025 0.400 0.000 581. 70 4 18. 50 
0.000591 43. 43. 43. 2 0 2 o.oo 862.27 1581.00 
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SECNO DEPTH CWSEL CRIWS 
Q QLOB OCH QROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

*SECNO 1150.000 
3280 CROSS SECTION 1150.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 725.4 
1150.00 23.23 605.01 0.00 

21540. 60. 21351. 129. 
0.04 0.25 7.6B o. 29 

0.000302 7. 7. 7. 

*SECNO 1180. 000 
3280 CROSS SECTION 11 BO. 00 EXTENDED 

3470 ENCROACHMENT STATIONS= 423.0 
11B0.00 23.45 605.55 0.00 

21540. 2337. 18166. 1036. 
0.04 0.88 6.21 0.97 

0.000464 30. 30. 30. 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN 
0.00 1. 56 3.04 0.00 

*SECND 1223.000 
3280 CROSS SECTION 1223.00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC HJ QWE!R 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL !DC 

2.63 FEET 

911. 4 TYPE= 
599.28 605.92 

23B. 2781. 
0.400 0.025 

2 0 

O. 45 FEET 

1034 .o TYPE= 
599.24 606.05 

2645. 2926. 
0. 150 0.025 

2 0 

BWC 
173.90 

0.59 FEET 

QPR 

608 .05 606.05 0.00 10691 . 10913. 

3470 ENCROACHMENT STATIONS= 423.0 1034.0 TYPE= 
16 MILE RD us 

1223.00 23.59 605.69 0.00 599.27 606. 19 
21540. 2363. 18133. 1044. 2691. 2953. 

0.05 0.88 6 .14 0.96 0.150 0.025 
0.000448 43 . 43. 43. 2 0 

• 

BWP 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0.91 0.00 
444. 152. 

0.400 0.000 
0 0.00 

1 TARGET= 
0.51 0.01 

1069. 155. 
o. 150 0.000 

0 0.00 

BAREA 
0.00 2121.10 

BAREA TRAPEZOID 
AREA 

2121. 3287. 

TARGET= 

0.49 0. 13 
1087. 162. 
o. 150 0.000 

4 0.00 

• 

• LOSS 
TWA 
ELMIN 
TOPWIO 

200.000 
o. 10 

13. 
581 . 78 
1B6 .00 

650.000 
0. 12 

14. 
582. 10 
611.00 

ss 
0 .00 

ELLC 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENOST 

591 .68 
591. 1B 

725. 40 
911. 40 

601 .00 
600. 90 

423.00 
1034.00 

ELCHU 
582. 10 

ELTRO 

601.00 603 .40 

650.000 

0.00 601 .00 
14. 600.90 

582. 10 423.00 
611.00 1034.00 

PAGE B4 

ELCHO 
582. 10 

• 



T1 
T2 

I 
T3 

J1 

J2 

7???77 

HEC2 RELEASE 
ERROR CORR -
MODI FI CATION -

DATED NOV 76 UPDATED MAY 
01,02,03,04,05,06 

50,51,52,53,54,55.56 

!CHECK INQ NINV !DIR 

0. 5. o. 0. 

NPROF !PLOT PRFVS XSECV 

15.000 0.000 -1 .000 0.000 

1984 

STRT 

0 .000000 

XSECH 

0.000 

• PAGE 81 • 

METRIC HVINS Q WSEL FQ 

0.00 0.0 0. 601.600 0.000 

FN ALLDC IBW CHNIM ITRACE 

0 .000 0.000 0 .000 0.000 0.000 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR IlRIAL JDC !CONT CORAR TOPWID ENDST 

*PROF 4 

CCHV= 0. 300 CEHV= 0.500 
•sECNO 165.000 

3470 ENCROACHMENT STATIONS= 276.0 1012. 0 TYPE= 1 TARGET= 800.000 
165.00 24.70 601. 60 0.00 601 .60 602. 12 0.52 0.00 0.00 593.00 
23340. 3955. 17827. 1558, 1620. 2756. 522. 0. 0. 591 . 70 

0.00 2.44 6.47 2.99 0 040 0.030 0.040 0.000 576.90 349.GO 
0.000541 o. 0. 0. 0 0 0 0.00 645.95 995.55 

SPECIAL BRIDGE 

SB XK XKOR COFO ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 I ,54 2.BO 0.00 170.00 o.oo 1389.00 0.00 576.90 576. 90 

*SECNO 194 .000 
3280 CROSS SECTION 194.00 EXlENDED 0. 04 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

608.35 602. 12 0.00 9327. 14034. 1389. 3298. 596.30 599.60 

3470 ENCROACHMENT STATIONS= 276.0 1012. 0 TYPE= 1 TARGET= 800.000 
UTICA ROAD US FACE USGS STAGE GAGE 1981 HWM IS 601. 7 

194.00 26.84 603.74 o.oo 0.00 604.04 0.30 1. 92 0.00 593.00 
23340. 5598. 15886. 1856. 2570. 3107. 716. 4. o. 591. 70 

0.00 2. 18 5. 11 2.59 0.040 0.030 0.040 0.000 576.90 276.00 
0.000289 29. 29. 29. 2 0 3 0.00 724. 18 1000. 18 

*SECNO 594 .000 
3280 CROSS SECTION 594.00 EXTENDED 2.99 FEET 

3470 ENCROACHMENT STATIONS= 325.5 1023. 0 TYPE= 1 TARGET= 750.000 
594.00 23.59 603.76 0.00 599.09 604. 25 0.49 o. 12 Q.09 590.07 
23340. 4058. 17995. 1286. 4593. 2829. 1504. 75. 7. 589.57 

0.02 Q.88 6.36 0.86 o. 150 0.030 o. 150 0.000 580. 11 325.50 
0.000291 420. 400 . 385. 2 0 0 0.00 697.50 1023.00 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL DLOSS BANK ELEV 
Q QLDB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLDB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLDBL XLCH X'.LDBR !TRIAL IOC I CONT CORAR TOPWIO ENDST 

CCHV= 0. 300 CEHV= 0.500 
"'SECNO 37088.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 50.0 450.0 TYPE= 1 TARGET= 400.000 
37088.00 21. 38 616.48 0.00 611.14 616.92 0.44 0.01 0.08 608.80 

8680. 196. 8323. 161. 72. 1538. 73, 2905. 377. 608.70 
2.39 2.73 '5.41 2.21 0.025 0.025 0.035 0.000 595. 10 73.49 

0.000576 so. 50. 50. 2 0 0 0.00 157.84 325.81 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 66 2.80 0.00 107.00 0.00 1410 .oo 0.00 595. 10 595. 10 

•sECNO 37121.000 

3265 DIVIDED FLOW 

PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

617.45 616.92 0.00 0. 8680. 1410. 2161. 615.30 617.90 

3470 ENCROACHMENT STATIONS= 50.0 450.0 TYPE== 1 TARGET= 400.000 
37121.00 21. 96 617.06 0.00 611. 18 617.45 0.40 0.54 0.00 608.80 

8680. 248. '8250. 182. 116, 1600. 84, 2906. 377. 608. 70 
2.39 2, 13 5. 16 2, 16 0.025 0.025 0.035 0.000 595. 10 50.00 

0.000496 33. 33. 33. 2 0 0 0.00 237.24 327.21 

*SECNO 37221.000 

3470 ENCROACHMENT STATIONS= 50.0 450.0 TYPE= 1 TARGET= 400.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617. 50 ELREA= 617 .80 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORIIR TOPWIO ENDST 

37221.00 22. 15 617.25 0.00 611.60 617.52 0.27 0.03 0.04 617.50 
8680. 0. 8680. 0. 0. 2082. o. 2910. 378. 617.80 

2. 40 o.oo 4. 17 0.00 0.000 0.025 0.000 0.000 595. 10 135.62 
0.000156 100. 100. 100. 2 0 0 0.00 148.04 283.66 

CCHV= 0. 100 CEHV= 0.300 
•SECNO 39121 . 000 
39121.00 22.34 617.54 0.00 612.20 617.86 0. 32 0.33 0.01 620.40 

8680. 0. 8670. 10. o. 1917. 20. 2998. 385. 616 _ 10 
2.51 0.00 4.52 0.51 0.000 0.025 0.035 0.000 595.20 157.63 

0.000195 1900. 1900. 1900. 2 0 0 0.00 167.71 325.34 

*SECNO 41121.000 
41121.00 22.29 617.89 0.00 612.95 618.40 0.51 0.48 0.06 638.00 

8680. 0. 8680. 0. 0. 1519. o. 3077. 391. 636.20 
2.61 0.00 5.71 0.00 0.000 0.025 0.000 0.000 595.60 242.69 

0.000305 2000. 2000. 2000. 0 0 0 0.00 105.88 348.58 

*SECNO 42521.000 
42521. 00 23.07 618.47 0.00 613.74 618. 71 0.24 0.28 0.03 625.90 

8680. o. 8680. o. 0. 2203. o. 3137. 395. 622.30 
2. 71 0.00 3.94 0.00 0.000 0.025 0.000 0.000 595.40 306.58 

0.000143 1300. 1400. 1550. 2 0 0 0.00 160.43 467.01 

,.. 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
0 OLOB OCH OROB ALOB ACH ARDS VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

*SECNO 27150.000 

3470 ENCROACHMENT STATIONS= 0.0 375.0 TYPE= TARGET= 374.999 
27150.00 20.86 611 . 36 0.00 611.31 611. 70 0.34 0.05 0.00 604.10 

8680. 298. 7797. 585. 153, 1581. 445. 2316. 239. 604.60 
1. 70 1. 95 4.93 1 . 3 1 o".030 0.025 0.040 0.000 590. 50 104.45 

0.000176 200. 250. 300. 1 0 0 0.00 247. 19 351 . 63 

•SECNO 27900.000 
2800 NAT 01= 6246.41 WSEL= 611.47 ENC 01= 6246.41 WSEL= 
NAT 01= 6325. RATIOS LOB,CH,ROB= 0.0533 0.9450 O 0017 WSEL= 

611.57 RATIO= 0.0000 
611. 57 

3470 ENCROACHMENT STATIONS= 149.4 300.0 TYPE= 4 TARGET= 0.012 
27900.00 21.60 ,611.50 

8680. 364. 8316. 
1.75 2 .08 4.11 

0.000200 800. 750. 

CCHV= 0.300 CEHV= 0.500 
*SECNO 28000.000 

0.00 
0. 

0.00 
700. 

611.47 611 . 84 0.34 
175. 1744. o. 

0.030 0.025 0.000 
0 0 0 

2800 NAT 01= 4839.49 WSEL= 611.48 ENC 01= 4839.49 WSEL= 
NAT 01= 4897. RATIOS LOB,CH,ROB= 0.0704 0.9226 0.0070 WSEL= 

0. 14 0.00 605.70 
2351. 242. 609.80 
0.000 589.90 149. 37 
0.00 150.63 300.00 

611.58 RATIO= 0.0000 
611. 58 

3410 ENCROACHMENT STATIONS= 132.3 278.3 TYPE:: 4 TARGET= 0.012 
28000.00 21. 41 611.51 0.00 611. 48 611. 88 0.37 0.03 0.01 605.60 

8680. 559. 8114. 7. 217. 1622. 9. 2355. 242. 606.50 
1.75 2.58 5.00 0.83 0.030 0.025 0.040 0.000 590. 10 132.28 

0.000327 100. 100. 100. 1 0 0 0.00 146.01 278.29 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1. 54 

COFQ 
3.04 

ROLEN 
0.00 

BWC 
116.00 

BWP 
0.00 

BAREA 
1320.00 

55 
0.00 

ELCHU 
590. 10 

*SECNO 28031.000 
3700. BRIDGE STENCL= 132.28 STENCR= 278.29 

2800 NAT 01= 5306.73 WSEL= 612.20 ENC 01= 5306.73 WSEL= 
NAT. Q1= 5378. RATIOS LOB,CH,ROB= 0.0824 0.9067 0.0109 WSEL= 

612.30 RATIO= 0.0000 
612.30 

ELCHO 
590. 10 

PAGE 55. 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENOST 

PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

612.54 611. 87 0.00 o. 8680. 1320. 2158. 608.70 613.20 

3470 ENCROACHMENT STATIONS= 125. 7 264.4 TYPE= 4 TARGET= 0.013 
28031.00 22 .08 612. 18 o.oo 612.20 612.54 0.36 0.66 0.00 605.60 

8680. 702. 7978. 0. 267. 1609. o. 2357. 242. 100000.00 
1.75 2.62 4.96 0.00 0.030 0.025 0.000 0.000 590. 10 125.66 

0.000303 31. 31. 31. 2 0 0 0.00 138.71 264.37 

•SECNO 28331.000 
2800 NAT Q1= 6909.63 WSEL= 612.32 ENC 01= 6909.63 WSEL= 
NAT 01= 7014. RATIOS LOB.CH,ROB= 0.0094 0.9468 0.0438 WSEL= 

612.42 RATIO= 0.0000 
612.42 

32B0 CROSS SECTION 28331.00 EXTENDED 4.76 FEET 

3470 ENCROACHMENT STATIONS= 258.6 587.8 TYPE= 4 TARGET= 0.015 
28331.00 21. 66 612. 36 0.00 612. 32 612.63 o. 28 0.06 0.02 610. 10 

8680. 15. 8356. 308. 16. 1945. 376. 2371. 244. 611. 10 
1. 77 0.95 4.30 0.82 0.028 0.025 0.040 0.000 590. 70 258. 57 

0.000161 300. 300. 300. 2 0 0 0.00 329.27 587.84 

•SECNO 28431.000 
2800 NAT Q1= 3018.30 WSEL= 612.31 ENC Q1= 3018.30 WSEL= 612.41 RATIO= 0.0000 

612.41 NAT Q1= 3077. RATIOS LOB,CH,ROB= 0.0275 0.9006 0.0719 WSEL= 
3280 CROSS SECTION 28431.00 EXTENDED 3.85 FEET 

3470 ENCROACHMENT STATIONS= 271. 7 590.6 TYPE= 4 TARGET= 0.019 
28431 .00 20. 25 612.35 o.oo 612.31 612.70 0.35 0.03 0.04 607.60 

8680. 154. 7997. 529. 64. 1634. 311. 2376, 245. 606.80 
1.78 2.39 4.89 1. 70 0.028 0.025 0.040 0.000 592. 10 271. 74 

0.000845 100. 100. 100. 2 0 0 0.00 318.84 590.57 

• • 
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SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TDPWID ENOST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU 
o.oo 1. 54 3.04 0.00 117 .00 0.00 1440.00 0.00 592. 10 

•SECNO 28449.000 
3700. BRIDGE STENCL= 271. 74 STENCR= 590. 57 

2800 NAT Q1= 3397.94 WSEL= 612.92 ENC Q1= 3397.94 WSEL= 
NAT 01= 3468. RATIOS LOB,CH,ROB= 0.0474 0.B570 0.0956 WSEL= 

613.02 RATIO= 0.0000 
613.02 

3280 CROSS SECTION 28449.00 EXTENDED 4.43 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC 

613.22 612.68 

H3 

0.00 

3470 ENCROACHMENT STATIONS= 
28449.00 20.83 612.93 

8680. 200. 7750. 
1. 78 2.48 4.55 

0.000694 18. 18. 

*SECNO 28549.000 

QWEIR 

271. 7 
0.00 
730. 
1.78 

18. 

7. 

QPR 

8686. 

590.6 TYPE= 
612.92 613.22 

81. 1701. 
0.028 0.025 

2 0 

BA REA TRAPEZOID 
AREA 

1440. 2188. 

4 TARGET= 
o. 29 0.52 
4 11 . 2377. 

0.040 0.000 
2 0.00 

ELLC 

610.80 

0.020 
0.00 
245. 

592. 10 
318.84 

ELTRD 

6 13. 10 

607.60 
606.80 

271.74 
590.57 

2800 NAT Q1= 6203.69 WSEL= 612.92 ENC Q1= 6203.69 WSEL= 
NAT Q1= 6294. RATIOS LOB,CH,ROB= 0.0033 0.9681 0.0286 WSEL= 

613.02 RATIO= 0.0000 
613.02 

3280 CROSS SECTION 28549.00 EXTENOEO 4.01 FEET 

3470 ENCROACHMENT STATIONS= 
28549.00 20.91 612.95 

8680. o. 8538. 
1.79 0.00 4.63 

0.000203 100. 100. 

CCHV= 0.100 CEHV= 0.300 
•SECNO 29749.000 

266.0 
0.00 
142. 
o. 74 
100. 

3280 CROSS SECTION 29749.00 EXTENOEO 

575.9 TYPE= 
612. 92 613.27 

0. 1844. 
0.000 0 025 

2 0 

0.60 FEET 

4 TARGET= 0.014 
0.33 0.03 0.02 611.44 
194. 2382. 246. 612.44 

Q.040 0.000 592.04 266.00 
0 0.00 309.87 575.87 

PAGE 57 • 
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SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
29749.00 22.00 613.30 

8680. 6. 8562. 
1 . 89 0. 32 3 . 30 

0.000109 1100. 1200. 

•SECNO 30474.000 

CR!WS 
QROB 
VROB 
XLOBR 

0.0 
0.00 
11 2. 
0.11 

1150. 

WSELK 
ALOB 
XNL 
!TRIAL 

750.0 
613.26 

17. 
0.028 

2 

EG 
ACH 
XNCH 
IOC 

TYPE= 
613. 46 

2597. 
0.025 

0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

TARGET= 
0.17 0.17 
146. 2448. 

0.040 0.000 
0 0.00 

• LOSS 
TWA 
ELMIN 
TOPWIO 

749.999 
0.02 
254. 

591. 30 
294,34 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

612.40 
609.70 

455.66 
750.00 

2800 NAT 01= 7236.29 WSEL= 613.31 ENC 01= 7272.17 WSEL= 613.41 RATIO= -0.0050 
613.41 NAT 01= 7326. RATIOS LOB.CH.ROB= 0.0000 0.9927 0.0073 WSEL= 

3280 CROSS SECTION 30474.00 EXTENDED 0.09 FEET 

3470 ENCROACHMENT STATIONS= 
30474.00 21.59 613.34 

8680. 0. 8680. 
1.94 0.00 3.89 

0.000147 700. 725. 

*SECNO 31199.000 

3470 ENCROACHMENT STATIONS= 
31199.00 21.18 613.38 

8680. 0. 8680. 
1.98 0.00 4.89 

0.000228 700. 725. 

CCHV= 0.300 CEHV= 
*SECNO 31299.000 

0.500 

3470 ENCROACHMENT STATIONS= 

',. 

31299.00 20.96 613,36 
8680. 776, 6959. 

i .99 
0.000420 

• 

3. 23 
100. 

5.89 
100. 

397.0 
0.00 

o. 
0.00 
100. 

0.0 
0.00 

0. 
0.06 
100. 

50.0 
0.00 
945. 
2.9i 
100. 

567.5 
613.31 

0. 
0.000 

2 

480.0 
613.34 

0. 
0.000 

2 

500.0 
613.32 

240. 
0.028 

2 

TYPE= 
613.58 

2232. 
0.025 

0 

TYPE= 
613.75 

1776. 
0.025 

0 

TYPE= 
613.82 

1181. 
0.025 

0 

4 TARGET= 
o. 23 0.09 

o. 2489. 
0.000 0.000 

0 0.00 

1 TARGET= 
0.37 0. 13 

0. 2523. 
0,040 0.000 

0 0.00 

1 TARGET= 
0.46 0.03 
324. 2527. 

0.040 0.000 
0 0.00 

• 

0.001 
0.02 
258. 

591. 75 
169.77 

479.999 
0.04 
260. 

592.20 
137.48 

450.000 
0.05 
260. 

592.40 
138. 15 

613. 55 
611 . 35 

397.73 
567.50 

615.00 
613.30 

303.74 
441. 22 

598.90 
595.90 

266.78 
404. 92 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0,00 1.55 3,04 0.00 61 .OD 0.00 954,00 0.00 592.40 592 .40 

*SECNO 31350.000 
32BO CROSS SECTION 31350.00 EXTENDED 0,43 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD ,,, • \.\ f'l C: AREA 
615.35 615.16 0.00 B32. 7BG7. 954. 1049. 609.GO 613.70 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31350.00 22.23 614.63 0.00 614.GO 615 .00 0.37 1. 1B 0.00 59B.90 

BGBO. B7B. 6726. 1076. 2B4. 125B. 450. 2529. 261. 595.90 
1. 99 3.09 5.35 2.39 0.02B 0.025 0.040 0.000 592 .40 263.86 

0.000317 51. 51. 51. 2 0 2 0.00 236. 14 500.00 

*SECNO 31430.000 
32BO CROSS SECTION 31430.00 EXTENDED 0.46 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31430.00 22. 15 614.65 0.00 614.62 615.03 0.38 0.03 0.00 59B.90 

BGBO. 915. 65GB. 1197. 285. 1210. 466. 2533. 261. 595. GO 
2.00 3.21 5. 43 2.57 0.028 0.025 0.040 0.000 592.50 263.79 

0.000372 BO. BO. BO. 0 0 0 0.00 236.21 500.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 55 3.04 0.00 61 .00 0.00 977 .00 o.oo 592.50 592.50 

*SECNO 314B3.000 
3280 CROSS SECTION 31483.0D EXTENDED 1. 47 FEET 
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SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR 

616. 55 616. 13 0.00 13B2. 7256. 

3470 ENCROACHMENT STATIONS= 
31483.00 23. 17 615.67 

8680. 992. 6324. 
2.00 2.94 4.97 

0.000293 53. 53. 

•SECNO 31583.000 
3280 CROSS SECTION 31583.00 

3470 ENCROACHMENT STATIONS= 
31583.00 23. 19 615.74 

8680. 1 . 8600. 
2.01 0.24 4 . 21 

0.000146 100. 100. 

CCHV= 0.100 CEHV= 0.300 
*SECNO 33333.000 

so.a 500.0 TYPE= 
0.00 615.65 615,98 

1364. 338. 1272. 
2.24 0.028 0.025 

53. 2 0 

EXTENDED 1 . 19 FEET 

50.0 500.0 TYPE= 
0.00 615.72 616.01 

79. 5. 2045. 
0.12 0.025 0.025 
100. 2 0 

HV HL • LOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
!CONT CORAR TDPWID ENDST 

BAREA TRAPEZOID ELLC ELTRD 
AREA 

97?. 1122. 610.90 614.90 

1 TARGET= 450.000 
0. 31 0.95 0.00 598.90 
608. 2535. 261. 595.60 

0.040 0.000 592.50 218. 15 
2 0.00 28 1 . 85 500.00 

1 TARGET= 450.000 
o. 27 0.02 0.01 615.35 
110. 2540. 262. 613.65 

0.035 0.000 592.55 274.12 
0 0.00 225.88 500.00 

2800 NAT Q1= 8357.69 WSEL= 616.01 ENC Q1= B357.69 WSEL= 616.11 RATIO= 0.0000 
616. 11 NAT Q1= 8471. RATIOS LOB.CH,ROB= 0.0117 0.9421 O 0462 WSEL= 

3470 ENCROACHMENT STATIONS= 337.0 564.6 TYPE= 4 TARGET= 0.013 
33333.00 22 .62 616.02 

8680. 42. 8301. 
2. 14 1 .01 3.83 

,.,, r,.r,.r,.4.ar,. "= .. ., ,:,-. 
v.vvv' ,v I IVV, I I -'V, 

CCHV= 0.300 CEHV= 0.500 
*SECNO 33433.000 

0.00 616.01 616.24 o. 22 
337. 41. 2170. 299. 
1.13 0.025 0.025 0.035 

1800 . 2 0 0 

2800 NAT Q1= 7240.56 WSEL= 616.01 ENC Q1= 7240.56 WSEL= 
NAT Q1= 7332. RATIOS LOB.CH.ROB= 0.0363 0.8752 0.0885 WSEL= 

0.22 0.01 613.50 
2634. 271. 610.80 
0.000 593. 40 336.98 
0.00 227.66 564.64 

616.11 RATIO= 0.0000 
616. 11 

I ' • • 
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SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

3470 ENCROACHMENT STATIONS= 
33433.00 22.42 

8680. 259. 
2. 14 1.62 

0.000147 100. 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1.50 

*SECNO 33438.000 

616.02 
7712. 

4. 15 
100. 

COFQ 
3.09 

CRIWS 
QROB 
VROB 
XLOBR 

328.6 
0.00 
710. 
1.45 
100. 

ROLEN 
0.00 

WSELK EG 
ALOB ACH 
X'IL XNCH 
!TRIAL roe 

575.3 TYPE== 
616.01 616.26 

159. 1860. 
0.025 0.025 

1 0 

BWC 
103.00 

• HV HL OLOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
!CONT CORAR TOPW!D ENOST 

4 TARGET= 0.013 
0.24 0.01 0.01 606.70 
488. 2640. 272. 604.60 

0.035 0.000 593.60 328,59 
0 0.00 246.72 575,31 

8WP BAREA ss ELCHU 
0.00 1520.00 0.00 593.60 

3700. BRIDGE STENCL= 328.59 STENCR= 575.31 
7ROO N&T Q1= 7328,61 WSEL= 616.11 ENC Q1= 7328. 61 WSEL= 616.21 RATIO= 
NAT 01= 7428. RATIOS LOB,CH,ROB= 0.0379 0.8716 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC 

616.78 616.26 

H3 

0.00 

3470 ENCROACHMENT STATIONS= 
33438.00 22.54 616.14 

8680. 267. 7686. 
2. 14 1.62 4. 11 

0.000143 5. 5. 

*SECNO 33538.000 

QWEIR 

2633. 

328.6 

QPR 

5984. 

575.3 TYPE= 
0.00 616. 11 616.38 
727. 165. 1872. 
1. 45 0.025 0.025 

5. 2 0 

0.0905 WSEL= 616,21 

BAREA TRAPEZOID ELLC 
AREA 

1520. 1988. 612. 90 

4 TARGET= 0.013 
0.24 o. 12 0.00 
500. 2640. 272. 

0.035 0.000 593.60 
2 0.00 246. 72 

0.0000 

ELTRD 

613.00 

606.70 
604.60 

328.59 
575.31 

2800 NAT Q1= 8280.74 WSEL= 616.14 ENC Q1= 8280.74 WSEL= 
NAT Q1= 8401. RATIOS L08,CH,R08= 0.0109 0.9439 0.0452 WSEL= 

616.24 RATIO= 0.0000 
616.24 

3470 ENCROACHMENT STATIONS= 341. 5 561. 7 TYPE= 4 TARGET= 0.014 
33538.00 22. 59 616.18 0.00 616.14 616.40 0.22 0.01 0.00 613.69 

8680. 31. 8323. 326. 31. 2164. 288. 2646. 272. 610.99 
2. 15 0.99 3.85 1.13 0.025 0.025 0.035 0.000 593,59 34 1. 51 

0.000112 100. 100. 100. 1 0 0 0.00 220. 19 561. 70 

PAGE 61. 

ELCHO 
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777777 ?????? 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHV= 0.100 CEHV= 0.300 
-"'SECNO 34888.000 

CR!WS WSELK 
QROB ALOB 
VROB XNL 
XLOBR !TRIAL 

EG HV HL OLOSS BANK ELEV 
ACH AROB VOL TWA LEFT/RIGHT 
XNCH XNR WTN ELMIN SSTA 
!OC !CONT CORAR TDPWID ENDST 

2800 NAT Q1= 7062.26 WSEL= 616.28 ENC Q1= 7062.26 WSEL= 616.38 RATIO= 0.0000 
616.38 NAT Q1= 7162. RATIOS LDB,CH,RDB= 0.0248 0.9751 0.0001 WSEL= 

3280 CROSS SECTION 34888.00 EXTENDED 1.63 FEET 

3470 ENCROACHMENT STATIONS= 72.9 265.0 TYPE= 4 TARGET= 0.014 
34888.00 22.83 6i6.33 0.00 G1G.28 616.58 0.26 o. 18 0.01 614.00 

8680. 93. 8587. o. 82. 2096. o. 2718. 279. 616.00 
2.24 1. 14 4. 10 0.00 0.025 0.025 0.000 0.000 593,50 72.87 

0.000154 1400. 1350. 1300. 2 0 0 0.00 192. 13 265.00 

*SECNO 37038.000 
2800 NAT Q1= 6724.36 WSEL= 616.60 ENC Q1= 6789.06 WSEL= 
NAT 01= 6790. RATIOS LOB,CH,ROB= 0.0002 0.9998 0.0000 WSEL= 

616.70 RATIO= -0.0096 
616.70 

3470 ENCROACHMENT STATIONS= 
37038.00 22.45 616.65 

8680. o. 8680. 
2.38 0.00 4.27 

0.000165 2100. 2150. 

CCHV= 0.300 CEHV= 
•SECNO 37088.000 

3265 DIVIDED FLOW 

0.500 

3470 ENCROACHMENT STATIONS= 
37088.00 21. 49 616.59 

8680. 202. 8313. 
2.39 2.64 5.36 

0.000560 50. 50. 

• 

135.0 285.0 
0.00 616.60 

o. 0. 
0.00 0.000 

2200. 1 

50.0 450.0 
0.00 616.54 
165. 76. 
2.20 0.025 

50. 2 

TYPE= 4 TARGET= 0.000 
616.93 0.28 0.34 0.01 617.50 

2034. o. 2822. 287. 617.80 
0.025 0.000 0.000 594.20 137.03 

0 0 0.00 145.22 282.24 

TYPE= TARGET= 400.000 
617 .02 0.43 0.01 0.07 608.80 

1550. 75, 2824. 287. 608.70 
0.025 0.035 0.000 595. 10 65. 19 

0 0 0.00 178.71 326.09 

• 
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SECNO DEPTH 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

SPECIAL BRIDGE 

SB XK 
o.oo 

XKOR 
1.66 

*SECNO 37121.000 

CWSEL 
QCH 
VCH 
XLCH 

COFQ 
2.80 

6070,LOW FLOW BY NORMAL BRIDGE 

CRIWS 
QROB 
VROB 
XLOBR 

ROLEN 
0.00 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL IOC 

BWC 
107.00 

HV 
AROB 
XNR 
!CONT 

BWP 
0.00 

• HL 
VOL 
WTN 
CORAR 

BAREA 
1410.00 

• LOSS 
TWA 
ELMIN 
TOPWIO 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

ELCHU 
594.90 

EGPRS-= 617.567 EGLWC= 617.607 ELLC= 615.300 PCWSE= 616.591 ELTRO= 617.900 

3370 NORMAL BRIOGE,NRO= 10 MIN ELTRO-= 

3470 ENCROACHMENT STATIONS= 
37121.00 

8680. 
2.39 

0.001385 

21. 44 
a. 

0.00 
33. 

•SECNO 37221.000 

616.54 
8680. 

6. 15 
33. 

3470 ENCROACHMENT STATIONS= 

120.0 
n nn v.vv 

a. 
0.00 

33. 

50.0 

617.90 MAX ELLC= 

450.0 TYPE= 
617.12 617.13 

0. 
0.000 

2 

14 12. 
0.025 

a 

450.0 TYPE= 

615.30 

TARGET= 
0.59 

a. 
a ooo 

a 

n M v.v~ 

2825. 
0.000 

-279. 14 

TARGET:: 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617.50 ELREA= 

37221.00 21. 88 616.98 
8680. o. 8680. 

2.39 0.00 4.25 
0.000165 100. 100. 

CCHV= 0.100 CEHV= 0.300 
•SECNU 39i2i.000 

0.00 617.31 
o. o. 

0.00 0.000 
100. 2 

617.26 
2042. 
0.025 

0 

0.28 
0. 

0.000 
0 

0.04 
2829. 
0.000 
0.00 

330.000 
n no v.vc 
287. 

595. 10 
144.65 

400.000 

617.80 

0.09 
288. 

595. 10 
146.72 

608.80 
608. 70 

181 . 32 
325.97 

617.50 
617.80 

136.29 
283 .01 

2800 NAT Q1= 6260.99 WSEL= 617.61 ENC Q1= 6322.20 WSEL= 
NAT Q1= 6332. RATIOS LOB,CH,R08= 0.0000 0.9984 0.0016 WSEL= 

617.71 RATIO= -0.0098 
617. 71 

3470 ENCROACHMENT STATIONS= 150.0 300.0 TYPE= 4 TARGET= 0.002 
39121.00 22.09 617.29 0.00 617.61 617.62 0.33 0.35 0.01 620.40 

8680. 0. 8680. o. 0. 1882. 0. 2915. 294. 616. 10 
2.51 0.00 4.61 0.00 0.000 0.025 0.000 0.000 595. 20 158.28 

0.000209 1900. 1900. 1900. 1 0 0 0.00 141. 72 300.00 

ELCHO 
595. 10 



• 

7??77? 

SECNO 
0 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

*SECNO 41121.000 

CRIWS 
OROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRI AL 

EG 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

2800 NAT 01= 4998.50 WSEL= 617.95 ENC 01= 5044.29 WSEL= 618.05 RATIO= -0.0092 
618.05 NAT Q1= 5044. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL= 

3470 ENCROACHMENT STATIONS= 208.3 403.8 TYPE= 4 TARGET= 0.000 
41121.00 22.07 617.67 0.00 617.95 618.19 0.52 0.51 0.06 638.00 

8680. o. 86B0. 0. o. 1495. o. 2992. JOO. 636.20 
2 .60 0.00 5.80 0.00 0.000 0.025 0.000 0.000 595.60 243.09 

0.000318 2000. 2000. 2000. 2 0 0 0.00 105. 13 348.21 

•SECNO 42521.000 
2800 NAT 01= 7296.07 WSEL= 618.52 ENC 01= 7366.73 WSEL= 
NAT 01= 7367. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL= 

618.62 RATIO= -0.0097 
618.62 

3470 ENCROACHMENT STATIONS= 288.0 480.0 TYPE= 4 TARGET= 0.000 
42521.00 22.86 618.26 0.00 618.52 618.51 0.25 0.29 0.03 625.90 

8680. 0. 8680. o. o. 2171. o. 3051. 304. 622.30 
2.70 0.00 4 .oo 0.00 Q.000 0.025 0.000 0.000 595. 40 307 .09 

0.000149 1300. 1400. 1550. 2 0 0 0.00 159.23 466.32 

• • 
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777777 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51.52,53,54,55,56 

••************************************************ 

• 
NOTE- ASTERISK(*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

RED RUN DRAIN 100-YEAR 

SUMMARY PRINTOUT TABLE 150 

SECNO 

165.000 
165 .ooo 

194.QOO 
194.000 

594. 000 
594.000 

1039.000 
1039.000 

1100.000 
1100.000 

1143.000 
1143.000 

1150.000 
1150.000 

1180 .000 
1180.000 

1223 .000 
1223.000 

1323.000 
1323.000 

2223.000 
2223 .000 

XLCH 

0.00 
0.00 

29.QQ 
29.00 

400.00 
400.00 

445.00 
445.00 

61 .oo 
61 .00 

43.00 
43.00 

7.00 
7 .00 

30.00 
30.00 

43.00 
43.00 

i00.00 
100.00 

900.00 
900.00 

ELTRD 

0.00 
0.00 

599.60 
599.60 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

603. 10 
603. 10 

0.00 
0.00 

0.00 
0.00 

603 .40 
603 .40 

0.00 
0.00 

0.00 
0.00 

ELLC 

0.00 
0.00 

596.30 
596.30 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

601. 70 
601. 70 

0.00 
0.00 

0.00 
0.00 

601 .00 
601 .00 

0.00 
0.00 

0.00 
0.00 

ELM IN Q 

576.90 17390.00 
576.90 17390.00 

576,90 17390.00 
576.90 17390.00 

580. 17 17390.00 
580. 17 17390.00 

583.10 16040.00 
583.10 16040.00 

581.70 16040.00 
581. 70 16040.00 

581. 70 16040.00 
581. 70 16040.00 

581.78 16040.00 
581.78 16040.00 

582. 10 16040.00 
582. 10 16040.00 

582. 10 16040.00 
582. 10 16040.00 

582. i5 16040.00 
582 . 15 16040. 00 

582.56 16040.00 
582.56 16040.00 

CWSEL 

599. 70 
599.70 

601. 98 
601. 98 

602.04 
602.04 

601 . 94 
601 . 94 

602. 15 
602. 15 

602.71 
602.71 

602.70 
602.70 

602.69 
602.69 

603.52 
603.52 

603.BO 
603.80 

603.71 
603.70 

CRIWS 

0.00 
0.00 

o.oo 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

EG 

600. 19 
600. 19 

602..25 
602.25 

602.39 
602.39 

602.74 
602.74 

602.81 
602.81 

603.32 
603.32 

603.34 
603.34 

603.37 
603.37 

603.92 
603.92 

604.00 
604.00 

604.22 
604.22 

10K*S 

5.60 
5.60 

2.7Q 
2. 70 

2.26 
2.26 

3.67 
3.67 

6.78 
6. 78 

5.96 
5.96 

2.48 
2 .48 

6. 72 
6. 72 

4. 18 
4. 18 

0.99 
0.99 

2. 12 
2. 16 

VCH 

6.05 
6.05 

4.62 
4.62 

5.30 
5.30 

7.23 
7.23 

6.53 
6.53 

6.28 
6.28 

6.44 
6.44 

6.60 
6.60 

5.42 
5.42 

4. 17 
4. 17 

5.82 
5.89 

PAGE 

AREA .01K 

3706.39 7351.12 
3706.39 7351.12 

5144.80 10574.75 
5144.80 10574.75 

7724. 97 11557 . 51 
7724.97 11557.51 

2930.77 8372.00 
2930.77 8372.00 

2455. 77 6159. 20 
2455.77 6159.20 

2558 .09 6570. 74 
2558.09 6570.74 

3033.16 10182.45 
3033.16 10182.45 

2428.63 6185.81 
2428.63 6185.81 

5417. 17 7844.07 
5417.17 7844.07 

6197.82 1b152.4:2 
6197.82 16152.42 

3189.49 11024.13 
2950.74 10901.51 
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SECNO 

3180.000 
3180.000 

5720.000 
5720.000 

7470.000 
7470.000 

8270.000 
8270.000 

8340.000 
8340.000 

8394.000 
8394.000 

8494.000 
8494.000 

9594.000 
9594.000 

9653 .000 
9653.000 

9654.000 
9654.000 

9676 .000 
9676.000 

9677 .000 
9677.000 

9777.000 
9777.000 

11596.000 
11596 .000 

13196.000 
13196.000 

14796.000 
14796.000 

16096.000 
16096.000 

• 

?77?77 

XLCH ELTRD 

957 .00 0.00 
957.00 0.00 

2540.00 0.00 
2540.00 0.00 

1710. 00 0.00 
1710.00 0.00 

760.00 0.00 
760.00 0.00 

70.00 0.00 
70.00 0.00 

54.00 600.90 
54.00 600.90 

100.00 0.00 
100.00 0.00 

1100.00 0.00 
1100.00 0.00 

59.00 o.oo 
59.00 0.00 

1.00 601. 40 
1.00 601. 40 

22.00 601. 40 
22.00 601. 40 

1.00 0.00 
1.00 0.00 

100.00 0.00 
100.00 0.00 

1819.00 0.00 
1819.00 0.00 

1600.00 0.00 
1600.00 0.00 

1600.00 0.00 
1600.00 0.00 

1300.00 o.oo 
1300.00 0.00 

ELLC ELMIN Q CWSEL 

0.00 583.00 16040.00 603.93 
0.00 583.00 16040.00 603.92 

0.00 584.20 14820.00 604.52 
0.00 584.20 14820.00 604.54 

0.00 584. 10 14820.00 605.05 
0.00 584. 10 14820.00 605.08 

0.00 584.40 14820.00 605.09 
0.00 584.40 14820.00 605. 12 

0.00 584.40 14820.00 605. 15 
0.00 584.40 14820.00 605. 18 

600.40 584.40 14820.00 605.53 
600.40 584.40 14820.00 605,55 

0.00 584.50 16560.00 605.51 
0.00 584.50 16560.00 605.53 

0.00 585.70 16560.00 605. 65 
0.00 585.70 16560.00 605.68 

0.00 585.40 16560.00 605.68 
0.00 585. 40 16560.00 605.72 

603. 40 585.40 16560.00 605. 60 
603. 40 585.40 16560.00 605.67 

603. 40 585. 40 16560.00 605.61 
603. 40 585.40 16560.00 605.71 

0.00 585.40 16560.00 605.82 
0.00 585.40 16560.00 605.81 

0.00 585.45 16560.00 605.83 
0.00 585.45 16560.00 605.82 

0.00 586.40 16560.00 605.91 
0.00 586.40 16560.00 605.90 

0.00 585.50 16560.00 606.39 
0.00 585.50 16560.00 606.39 

0.00 587.30 16560.00 606.74 
0.00 587.30 16560.00 606.76 

0.00 586.80 14260.00 607.41 
o.oo 586.80 14265.00 607. 42 

• 

PAGE 66 

CRIWS EG 10K•S VCH AREA .01K 

0.00 604.42 2 . 11 5.76 3135.33 11047.32 
0.00 604.43 2. 15 5.83 3008.89 10927.63 

o.oo 604.95 1. 99 5.36 3254. 10 10517.95 
0.00 604.98 2.08 5.41 3028.19 10276.41 

0.00 605. 18 0.77 3.45 6310.65 16881 .93 
0.00 605.22 0.80 3.47 6042.56 16599.04 

0.00 605.26 1 .09 4.02 5601. 88 14220.82 
0.00 605.30 1. 12 4.05 5247.08 13977.11 

0.00 605.29 1. 85 3.48 5487.30 10904.25 
0.00 605.33 1 .90 3.51 5200. 79 10755.03 

0.00 605.66 1.90 3.52 5431.03 10760. 38 
0.00 605.69 t .88 3.51 5451.57 10810.45 

0.00 605.71 1. 22 4.32 5982.80 14972.58 
o.oo 605.74 1.27 4.35 5605. 96 14679.98 

0.00 605.83 1 .15 4 .01 6423.55 15427.24 
0.00 605.86 1 .20 4.04 6142.46 15139.53 

0.00 605.84 1.04 3.86 6697.41 16234.62 
0.00 605.88 1.'02 3.83 6741. 26 16365.29 

0.00 605.92 4.52 5.22 4083.56 7787.15 
0.00 605.93 4.48 4.73 4535.11 7820.22 

0.00 605.93 4 .53 5.21 4087.46 7779.31 
0.00 605.94 5. 24 4.41 4572.51 7233. 19 

0.00 605.98 .00 3.81 6776.49 16546.21 
0.00 605.97 1 .01 3. 81 6762.99 16505.63 

0.00 605 .99. 1.00 3.80 6828.78 16532.49 
0.00 605.98 1.06 3.85 6494 .04 16102.63 

0.00 606.36 2.67 5.63 3873.70 10132.62 
0.00 606.37 2.76 5.72 3639.01 9970.54 

0.00 606.81 2.87 5.40 3582.01 9782.09 
0.00 606.83 2.94 5.47 3341. 70 9663.48 

0.00 607. 40 3.69 6.52 2539.51 8615.92 
0.00 607.42 3.68 6.51 2543.06 8632.70 

o.oo 607.82 2.47 5. 18 3089.53 9065.94 
0.00 607.84 2.53 5.25 2800. 40 8964.54 

• 
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SECNO 

16396. 000 
16396.000 

16418.000 
16418.000 

16768.000 
16768 .000 

17168.000 
17168.000 

17268.000 
17268.000 

17368.000 
17368.000 

18244.000 
18244 .000 

19119.000 
19119.000 

20219.000 
20219.000 

21119.000 
21119.000 

22069.000 
22069.000 

22419.000 
22419.000 

23319.000 
23319.000 

23569.000 
23569.000 

24369.000 
24369.000 

25819.000 
25819.000 

25919.000 
25919.000 

?????? 

XLCH 

300.00 
300.00 

22.00 
22.00 

350.00 
350.00 

400.00 
400.00 

100.00 
100.00 

100.00 
100.00 

876.00 
876.00 

875. 00 
875.00 

1100.00 
1100.00 

900.00 
900.00 

950.00 
950.00 

350.00 
350.00 

900.00 
900.00 

250.00 
250.00 

BOO.CO 
800.00 

1450.00 
1450.00 

100.00 
100.00 

ELTRO 

0.00 
0.00 

606. 10 
606. 10 

0.00 
0.00 

0.00 
0.09 

0.00 
0.00 

607. 10 
607. 10 

0.00 
0.00 

0.00 
o.oo 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

ELLC 

0.00 
0.00 

605.30 
605.30 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

607 .00 
607.00 

0.00 
o.oo 

o.oo 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

ELMIN Q 

587.50 14260.00 
587 .50 14265.00 

587.50 14260.00 
587.50 14265.00 

588.00 14260.00 
588.00 14265.00 

588.00 14260.00 
588.00 14265.00 

586,50 14260.00 
586.50 14265.00 

586.50 14260.00 
586.50 14265.00 

587.30 14260.00 
5B7.30 14265.00 

588. 10 14260.00 
588.10 14265.00 

587.70 14260.00 
587.70 14265.00 

588.70 14260.00 
588.70 14265.00 

588.20 14260.00 
588.20 14265.00 

588.20 13000.00 
588. 20 13000.00 

588.50 13000.00 
588 . 50 1·3000. 00 

588.40 8680.00 
588.40 8680.00 

588.90 8680.00 
588.90 8680.00 

588.80 8680.00 
588.80 8680.00 

589.50 8680.00 
589.50 8680.00 

• CWSEL 

607.44 
607.4'5 

608. 23 
608. 26 

608.62 
60B.61 

608.76 
60B. 76 

608. 72 
608. 72 

608.86 
608.89 

608.99 
609.02 

609.01 
609.05 

609.35 
609.39 

609. 39 
609.43 

609. 45 
609.49 

sos·. so 
609.95 

609.81 
609.85 

610.06 
610.11 

610.08 
610.14 

610.26 
610.32 

610.26 
610.31 

CRIWS 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

EG 

607.97 
608.00 

608.68 
608.69 

608.81 
608.81 

608.87 
608.87 

608.93 
608.94 

609.07 
609. 10 

609. 19 
609.23 

609.34 
609.39 

609.51 
609.55 

609.65 
609. 70 

609.92 
609.97 

610.00 
610.06 

610.17 
6 10. 23 

610.22 
610.28 

610.35 
610.41 

610.67 
610.72 

610.75 
610.80 

10K*S 

3.71 
3.81 

3.02 
3.81 

0.94 
0.96 

0.66 
0.68 

1 .97 
2.02 

1. 90 
1. 94 

1. 05 
1 .08 

1. 79 
1. 82 

1. 05 
1.07 

1. 61 
1 .64 

3 .07 
3. 11 

0.63 
0.64 

1 .94 
1 .98 

0.98 
0.99 

1.46 
1.44 

2.67 
2.62 

6.22 
6. 12 

VCH 

5.91 
5.97 

5.50 
5.37 

4.07 
4. 12 

3.24 
3.28 

3.78 
3.83 

3.73 
3.77 

4.08 
4. 13 

4.81 
4.85 

3.34 

4.46 
4.50 

5.54 
5.56 

3. 10 
3. 12 

5. 14 
5. 19 

3.35 
3.37 

4.26 
4.23 

5. 17 
5. 14 

5.74 
5.71 

PAGE 

AREA ,01K 

2106.21 7406.33 
2485.75 7312.09 

3076.61 8204.78 
3141.08 7311.00 

4847.13 14745.70 
4642.45 14555.64 

5706.30 17508.48 
5543.00 17274.48 

4139.77 10151.29 
3963.03 10037.60 

4225.67 10334.44 
4043.86 10235.13 

4835.70 13896.28 
4612.47 13744.69 

3681.81 10644. 51 
3480,01 10566.35 

5304.37 13892.94 
4923.53 13778. 19 

3954.64 11223.46 
3757.92 11123.41 

2676.28 8141.97 
2566. 4 7 8095. 17 

5702.48 16358.19 
5609.67 16284. 77 

3293. 58 9322. 09 
3111.48 9247.62 

3099.76 8774.70 
2915.65 8719,68 

2231.62 7172.36 
2251.43 7228.64 

1752.65 5314.43 
1773.65 5359.15 

1610.74 3479.30 
1628.00 3508.06 
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SECNO 

26025.000 
26025.000 

26125.000 
26125.000 

26900.000 
26900.000 

27150.000 
27150.000 

27900.000 
27900.000 

28000.000 
28000.000 

28031.000 
28031 .000 

28331. 000 
28331 .000 

28431 .000 
28431.000 

28449.000 
28449.000 

28549.000 
28549.000 

29749.000 
29749 .000 

30474.000 
30474.000 

31199 .000 
31199.000 

31299 .000 
31299.000 

31350.000 
31350.000 

31430.000 
31430.000 

• 

?????? 

XLCH ELTRO 

106.00 610.00 
106.00 610 .00 

100.00 0.00 
100.00 0.00 

775.00 0.00 
775.00 0.00 

250.00 0.00 
250.00 0.00 

750.00 0.00 
750.00 0.00 

100.00 0.00 
100.00 0.00 

31.00 613.20 
31 .00 613.20 

300.00 0.00 
300.00 0.00 

100.00 0.00 
100.00 0.00 

18.00 613.10 
18.00 613. 10 

100.00 0.00 
100.00 0.00 

1200.00 0.00 
1200.00 0.00 

725.00 0.00 
725.00 0.00 

725.00 0.00 
725.00 0.00 

100.00 0.00 
100.00 0.00 

51.00 613.70 
51.00 613.70 

80.00 0.00 
80.00 0.00 

ELLC ELMIN Q CWSEL 

607.90 589.50 8680.00 610. 95 
607.90 589.50 8680.00 611.00 

0.00 589.49 8680.00 610. 99 
0.00 589.49 8680.00 611 .03 

0.00 589.40 8680.00 611 . 25 
0.00 589. 40 8680.00 611. 28 

0.00 590.50 8680.00 611. 31 
0.00 590. so 8680.00 611. 36 

0.00 589.90 8680.00 611.47 
0.00 589.90 8680.00 611. 50 

0.00 590. 10 8680.00 611. 48 
0.00 590. 10 8680.00 611.51 

608. 70 590. 10 8680.00 612.20 
608. 70 590. 10 8680.00 612.18 

0.00 590. 70 8680.00 612.32 
0.00 590. 70 8689.00 612.36 

0.00 592. 10 8680.00 612. 31 
0.00 592. 10 8680.00 612.35 

610.80 592. 10 8680.00 612.92 
610.80 592. 10 8680.00 612.93 

0.00 592.04 8680.00 612.92 
0.00 592.04 8680.00 612.95 

0.00 591. 30 8680.00 613.26 
0.00 591. 30 8680.00 613.30 

0.00 591 . 75 8680.00 613.31 
0.00 591 . 75 8680.00 613.34 

0.00 592.20 8680.00 613.34 
0.00 592.20 8680.00 613.38 

0.00 592.40 8680.00 613.32 
0.00 592.40 8680.00 613.36 

609.60 592.40 8680.00 614.60 
609.60 592.40 8680.00 614.63 

0.00 592.50 8680.00 614.62 
0.00 592.50 8680.00 614.65 

• 

PAGE 68 

CRIWS EG 10K*S VCH AREA .01K 

0.00 611 . 36 4.96 5.29 1886.37 3898.91 
0.00 611 . 40 4.87 5.25 1908.22 3932.62 

0.00 611. 40 2.64 5. 15 1758.41 5346.30 
0.00 611. 44 2.60 5. 13 1773.95 5380.54 

0.00 611. 60 2. 48 4.86 2073.97 5509.87 
0.00 611. 64 2.56 4.91 1906.86 5427. 16 

0.00 611. 66 1. 77 4.95 2169.76 6520.46 
0.00 611. 70 1 . 76 4.93 2179.21 6551.86 

0.00 611. 80 1 .93 4.72 2020.27 6246.41 
0.00 611 . 84 2.00 4.77 1919.44 6132.07 

o.oo 611. 84 3.22 4.96 1931.88 4839.49 
0.00 611. 88 3.27 5.00 1846.97 4802.28 

0.00 612.51 2.68 4.65 2112.12 5306.73 
0.00 612.54 3.03 4.96 1876.72 4988.09 

0.00 612.58 1. 58 4.25 2459. 63 6909.63 
0.00 612.63 1 . 6 1 4.30 2336.87 6850, 48 

0.00 612.65 8.27 4.83 2084. 19 3018.30 
0.00 612.70 8.45 4.89 2009.44 2985.85 

0.00 613. 18 6.53 4.42 2354.36 3397.94 
0.00 613.22 6.94 4.55 2193. 14 3295.77 

0.00 613.24 1 ,96 4.57 2158.77 6203.69 
0.00 613.27 2 .03 4.63 2038. 07 6094. 33 

0.00 613.43 1. 10 3.31 2749.14 8272.69 
0.00 613.46 1.09 3.30 2760. 26 8316.57 

0.00 613.54 1 . 44 3.87 2340.24 7236.29 
0.00 613.58 1. 47 3.89 2232.46 7165.27 

0.00 613.71 2.30 4.90 1770.84 5717.91 
0.00 613.75 2.28 4.89 1776.26 5743.36 

0.00 613.79 4.23 5.91 1739.82 4218.04 
0.00 613.82 4.20 5.89 1745.28 4236. 18 

0.00 614.97 3.20 5.36 1985.22 4855.14 
0.00 615.00 3. 17 5.35 1~92.26 4871 . 58 

0.00 615.00 3.75 5.44 1955.08 4482.98 
0.00 615.03 3.72 5.43 1962.06 4498.32 

• 
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!-,. SECN0 XLCH ElTRD EllC ElMIN Q CWSEL CRIWS EG 10K"'S VCH AREA .01K 

31483.000 53.00 614,90 610.90 592.50 8680.00 615 .65 0.00 615.96 2.94 4 .98 2212.54 5063. 03 
31483 .000 53.00 614.90 610.90 592.50 8680.00 615.67 0.00 615.98 2.93 4.97 2217.58 5074.02 

31583.000 100. 00 0.00 0.00 592.55 8680.00 615.72 0.00 615.99 1.46 4.21 2155.42 7176.23 
31583.000 100. 00 0.00 0.00 592. 55 8680.00 615.74 0.00 616.01 1. 46 4. 21 2159,31 7190.96 

33333 .ooo 1750.00 0.00 0.00 593.40 8680.00 616.01 0.00 616.22 1.08 3.78 2692. 22 8357.69 
33333.000 1750.00 0.00 0.00 593.40 8680.00 616.02 0.00 616.24 1 . 10 3.83 2510.29 8267.00 

33433.000 100.00 0.00 0.00 593.60 8680.00 616.01 0.00 616.24 1. 44 4. 10 2638. 27 7240. 56 
33433.000 100.00 0.00 0.00 593.60 8680.00 616.02 0.00 616.26 1.47 4. 15 2507.32 7167.41 

33438.000 5.00 613.00 612.90 593.60 8680.00 616. 11 0.00 616.33 1. 40 4.07 2673.22 7328.61 
33438.000 5.00 613.00 612.90 593.60 8680.00 616.14 0.00 616.38 1. 43 4. 11 2536,81 7271 .02 

33538.000 100.00 0.00 0.00 593.59 8680.00 616, 14 0.00 616.35 1 . 10 3.81 2665.66 8280.74 
33538.000 100.00 0.00 o.oo 593.59 8680.00 616. 18 0.00 616.40 1. 12 3.85 2483.00 8209. 74 

34888.000 1350. 00 0.00 0.00 593.50 8680.00 616.28 0.00 616,53 1 . 5 1 4.06 2284,33 7062. 26 
34888.000 1350.00 0.00 0.00 593.50 8680.00 616.33 0.00 616.58 1 .54 4. 10 2177,52 7001, 59 

37038.000 2150.00 0.00 0.00 594.20 8680.00 616.60 0.00 616.89 1. 67 4. 28 2029.02 6724.36 
37038.000 2150.00 0.00 0.00 594.20 8680.00 616.65 0.00 616.93 1.65 4 .27 2034,31 6?62. 16 

37088.000 50.00 0.00 0.00 595, 10 8680.00 616.54 0.00 616.97 5.67 5.39 1692.29 3644.99 
37088.000 50.00 n M n M 595.10 8680.00 616.59 n nn 617.02 1701.22 3668.78 V,VV v.vv v.vv ;:t,0U :J . .;110 

37121.000 33.00 617. 90 615.30 595. 10 8680.00 617.12 0.00 617. 52 4.91 5. 15 1779.16 3916.83 
37121.000 33.00 617.90 615.30 595. 10 8680.00 616.54 0.00 617.13 13.BS 6. 15 1411.62 2332.51 

37221.000 100.00 0.00 0.00 595. 10 8680.00 617.31 0.00 617.58 1. 54 4. 15 2091. 72 6987.71 
3722 1 .000 100.00 0.00 0.00 595. 10 8680.00 616.98 0.00 617.26 1. 65 4. 25 2042.01 6764.18 

39121.000 1900.00 0.00 0.00 595. 20 8680.00 617.61 0.00 617. 92 1. 92 4.50 1946.82 6260. 99 
39121,QQQ 1900, 00 Q,QQ Q,00 595,20 8680.00 617, 29 0,00 617 .62 2.09 4.61 1882.01 6011 . 07 

41121.000 2000.00 0.00 0.00 595.60 8680.00 617. 95 0.00 618.45 3.02 5.69 1525.54 4998.50 
41121.000 2000.00 0.00 0.00 595.60 8680.00 617.67 0.00 618. 19 3. 18 5.80 1495.30 4864.90 

42521 .000 1400.00 0.00 0.00 595.40 8680.00 618.52 0.00 618.76 1 .42 3.92 2211.57 7296.07 
42521 .000 1400.00 0.00 0.00 595.40 8680.00 618.26 0.00 618.51 1. 49 4.00 2170.58 7116.91 
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REO RUN DRAIN 100-YEAR 

SUMMARY PRINTOUT TABLE 

~ / ... , ' 
~. •r--

• 

SECN0 

165.000 
165.000 

194. 000 
194.000 

594.000 
594.000 

1039. 000 
1039.000 

1100.000 
1100.000 

1143.000 
1143.000 

1150.000 
1150.000 

1180.000 
1180.000 

1223.000 
1223.000 

1323.000 
1323 .000 

2223.000 
2223.000 

3180.000 
3180.000 

5720.000 
5720. 000 

1410.000 
1410.000 

8270.000 
8270.000 

8340.000 
8340.000 

• 

Q 

17390.00 
17390.00 

17390.00 
17390.00 

17390.00 
17390.00 

16040.00 
16040.00 

16040.00 
16040.00 

16040.00 
16040.00 

16040.00 
16040.00 

16040.00 
16040.00 

16040.00 
16040.00 

16040.00 
16040.00 

16040.00 
16040.00 

16040.00 
16040.00 

14820.00 
14820.00 

14820.00 
14820.00 

14820.00 
14820.00 

14820.00 
14820.00 

150 

CWSEL DIFWSP 

599. 70 0.00 
599. 70 0.00 

601. 98 o.oo 
601. 98 0.00 

602.04 0.00 
602.04 0.00 

601 .94 0.00 
601 .94 0.00 

602. 15 0.00 
602. 15 0.00 

602.71 0.00 
602.71 0.00 

602 .10 0.00 
602.70 0.00 

602.69 0.00 
602.69 0.00 

603.52 0.00 
603.52 0.00 

603 .BO 0.00 
603.80 0.00 

603. 7 1 0.00 
603. 70 -0.01 

603.93 0.00 
603.92 -0.01 

604.52 0.00 
604.54 0.02 

605.05 0.00 
GOS.OB 0.03 

605.09 0.00 
605. 12 0.03 

605. 15 0.00 
605. 18 0.03 

PAGE 10 

0IFWSX 0IFKWS TOPWID XLCH 

0.00 0.00 595.95 0.00 
0.00 0.00 595.95 0.00 

2.28 0.00 686. 17 29.00 
2.28 0.00 686. 17 29.00 

0.06 0.00 694.44 400.00 
0.06 0.00 694,44 400.00 

-0. 10 0.00 223.20 445.00 
-0. 10 0.00 223.20 445.00 

0.21 0.00 174.38 61.00 
0.21 0.00 174.38 61 .00 

0.56 0.00 175. 30 43.00 
0.56 0.00 175.30 43.00 

-0.01 0.00 186. 00 1 .00 
-0.01 0.00 186. 00 1 .00 

-0.01 0.00 173.90 30.00 
-0.01 0.00 173. 90 30.00 

0.83 0.00 597.21 43.00 
0.83 0.00 597.21 43.00 

0.28 0.00 611.00 100.00 
0.28 0.00 611.00 100.00 

-o. 10 0.00 250.38 900.00 
-o. 11 -0.01 181. 84 900.00 

0.22 0.00 249.05 957.00 
0.23 -0.01 204.52 957.00 

0.59 0.00 609.92 2540.00 
0.61 0.02 252.75 2540.00 

0.53 0.00 715.58 1710.00 
0.54 0.03 563.57 1710.00 

0.04 0.00 846.61 760.00 
0.04 0.03 535.58 760.00 

0.06 0.00 804.23 10.00 
0.06 0.03 555.04 10.00 

• • 
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

8394,000 14820.00 605.53 o.oo 0.38 0.00 730.80 54.00 
8394.000 14820.00 605.55 o.03 0.37 0.03 730.80 54.00 

8494,000 16560.00 605.51 o.oo -0.02 0.00 990.48 100.00 
8494,000 16560.00 605.53 0.02 -0.02 0.02 649.87 100.00 

9594.000 16560.00 605.65 o.oo o. 14 0.00 860.97 1100.00 
9594.000 16560.00 605.68 0.03 o. 15 0.03 707 .67 1100.00 

9653.000 16560.00 605.68 o.oo 0.03 0.00 870.85 59.00 
9653.000 16560.00 605. 72 0.04 0.04 0.04 872.42 59.00 

9654,000 16560.00 605.60 o.oo -0.08 0.00 859.59 1.00 
9654.000 16560.00 605.67 0.07 -0.05 0.07 1061.86 1.00 

9676,000 16560.00 605.61 o.oo 0.01 0.00 859.76 22.00 
9676.000 16560.00 605,71 0. 11 0.04 0, 11 1063.03 22.00 

9677 .ooo 16560.00 605.82 o.oo 0.22 0.00 855.74 1.00 
9677.000 16560.00 605.81 -0.02 0.09 -0.02 855.24 1.00 

9777.000 16560.00 605.83 o.oo 0.01 0.00 884.78 100.00 
9777 .000 16560.00 605.82 -0.02 0.01 -0.02 731 .07 100.00 

11596 .000 16560.00 605.91 o.oo 0.08 0.00 618. 17 1819.00 
11596 .000 16560.00 605.90 -0.02 0.08 -0.02 505.48 1819.00 

13196.000 16560.00 606.39 o.oo 0.48 0.00 422.25 1600.00 
13196.000 16560.00 606.39 o.oo 0.49 0.00 295.06 1600.00 

14796.000 16560.00 606.74 o.oo 0.35 0.00 177.41 1600.00 
14796.000 16560.00 606. 76 0.02 0.37 0.02 177. 51 1600.00 

16096.000 14260.00 607.41 o.oo 0.67 0.00 545.69 1300.00 
16096.000 14265.00 607.42 0.01 0.66 0.01 242.67 1300.00 

16396.000 14260.00 607.44 o.oo 0.03 0.00 455.82 300.00 
16396.000 14265.00 607.45 0.01 0.03 0.01 208.74 300.00 

16418.000 14260.00 608.23 0.00 o. 79 0.00 477.44 22.00 
16418.000 14265.00 608.26 0.03 0.81 0.03 477.57 22.00 

16768.000 14260.00 608.62 o.oo 0.39 0.00 540. 93 350.00 
16768.000 14265.00 608.61 -0.01 0.35 -0.01 434.89 350.00 

17168.000 14260.00 608.76 o.oo o. 14 0.00 555.79 400.00 
17168.000 14265.00 608.76 -o.oo o. 15 -0.00 496.58 400.00 

17268 .000 14260.00 608. 72 o.oo -0.04 0.00 590.65 100.00 
17268 .000 14265.00 608, 72 -o.oo -0.04 -o.oo 447.98 100.00 
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SECNO Q CWSEL OIFWSP OIFWSX DI FKWS TOPWIO XLCH 

17368.000 14260.00 608.86 0.00 0. 14 0.00 626.05 100.00 
17368.000 14265. 00 608.89 0.03 0. 17 0.03 482.09 100.00 

18244 .000 14260.00 608.99 0.00 o. 13 0.00 710.06 876.00 
18244.000 14265.00 609.02 0.03 o. 13 0.03 530. 33 876. 00 

19119.000 14260.00 609.01 0.00 0.02 0.00 436. 18 875.00 
19119.000 14265.00 609.05 0.03 0.03 0.03 316.28 875.00 

20219 .ooo 14260.00 609.35 0.00 0.34 0.00 883.46 1100.00 
20219.000 14265.00 609.39 0.04 0.34 0.04 589.07 1100.00 

21119.000 14260.00 609.39 0.00 0.04 0.00 563.35 900.00 
21119.000 14265.00 609. 43 0.04 0.04 0.04 401 . 19 900.00 

22069.000 14260. 00 609.45 0.00 0.06 0.00 332. 11 950.00 
22069.000 14265.00 609.49 0.04 0.06 0.04 200.97 950.00 

22419.000 13000.00 609.90 0.00 0.45 0.00 563.70 350.00 
22419.000 13000.00 609,95 0.05 0.46 0.05 516.95 350.00 

23319.000 13000.00 609.81 0.00 -0.09 0.00 619.75 900.00 
23319.000 13000.00 609.85 0.04 -o. 10 0.04 444.79 900.00 

23569.000 8680.00 610.06 0.00 0.25 0.00 699.20 250.00 
23569.000 8680.00 610. 11 0.05 0.26 0.05 459.26 250.00 

24369.000 8680.00 6f0.08 0.00 0.02 0.00 326.81 800.00 
24369.000 8680.00 610. 14 0.06 0.03 0.06 338. 16 800.00 

25819.000 8680.00 610.26 0.00 o. 18 0.00 347.87 1450.00 
25819,000 8680.00 610.32 0.06 o. 18 0.06 365.99 1450.00 

25919.000 8680.00 610. 26 0.00 -o.oo 0.00 297.88 100.00 
25919.000 8680.00 610.31 0.06 -0.00 0.06 315.27 100.00 

26025.000 8680.00 610.95 0.00 0.70 0.00 458.48 106.00 
26025.000 8680: 00 611.00 0.05 0.69 0.05 463.00 106.00 

26125 .000 8680.00 610.99 0.00 0.04 0.00 337 .07 100.00 
26125.000 8680.00 611.03 0.05 0.03 0.05 350.99 100.00 

26900.000 8680.00 611. 25 0.00 0.26 0.00 390.62 775. 00 
26900.000 8680.00 611 . 28 0.03 0.24 0.03 194.84 775. 00 

27150.000 8680.00 611.31 0.00 0.06 0.00 246.35 250.00 
27150.000 8680.00 611 . 36 0.05 0.08 0.05 247. 19 250.00 

27900.000 8680.00 611.41 0.00 0. 16 0.00 218. 16 750.00 
27900.000 8680.00 611. 50 0.03 o. 14 0.03 150.63 750.00 

, .. j • ',;, (l 
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

28000.000 8680.00 611 .48 0.00 0.01 0.00 207.91 100.00 
28000.000 8680.00 611 . 51 0.03 0.01 0.03 146.01 100.00 

28031.000 8680.00 612.20 0.00 0. 72 0.00 316.12 31 .00 
28031.000 8680.00 612. 18 -0.01 0.67 -0.01 138.71 31 .00 

28331.000 8680.00 612.32 0.00 0. 12 0.00 446.33 300.00 
28331 .000 8680.00 612.36 0.04 0. 17 0.04 329.27 300.00 

28431.000 8680.00 612.31 0.00 -0.00 0.00 413.73 100.00 
28431 .ooo 8680.00 612.35 0.04 -0.00 0.04 318.84 100.00 

28449.000 8680.00 612.92 0.00 0.60 0.00 480. 10 18.00 
28449.000 8680.00 612.93 0.01 0.58 0.01 318.84 18.00 

28549.000 8680.00 612.92 0.00 0.01 0.00 386.00 100.00 
28549.000 8680.00 612.95 0.02 0.02 0.02 309.87 100.00 

29749.000 8680.00 613.26 0.00 0.34 •0.00 292.72 1200.00 
29749.000 8680.00 613.30 0.04 0.35 0.04 294.34 1200.00 

30474.000 8680.00 613.31 0.00 0.05 0.00 352. 14 725.00 
30474.000 8680.00 613.34 0.04 0.04 0.04 169.77 725.00 

31199.000 8680.00 613.34 0.00 0.03 0.00 134. 15 725.00 
31199.000 8680.00 613.38 0.04 0.04 0.04 137.48 725.00 

31299.000 8680.00 613.32 0.00 -0.02 0.00 134.86 100.00 
31299.000 8680.00 613.36 0.04 -0.02 0.04 138. 15 100.00 

31350 .000 8680.00 614.60 0.00 1.28 0.00 236.07 51 .00 
31350.000 8680.00 614.63 0.03 1 . 27 0.03 236. 14 51 .oo 

31430.000 8680.00 614.62 0.00 0.02 0.00 236. 14 80.00 
31430.000 8680.00 614.65 0.03 0.02 0.03 236.21 80.00 

31483.000 8680.00 615.65 0.00 1. 03 0.00 280.66 53.00 
31483.000 8680.00 615.67 0.02 1 .02 0.02 281 . 85 53.00 

31583.000 8680.00 615.72 0.00 0.07 0.00 224.73 100.00 
31583.000 8680.00 615.74 0.02 0.07 0.02 225.88 100.00 

33333.000 8680.00 616.01 0.00 0.29 0.00 380.89 1750.00 
33333.000 8680.00 616.02 0.01 0.28 0.01 227.66 1750.00 

33433.000 8680.00 616.01 0.00 0.00 0.00 381 . 85 100.00 
33433.000 8680.00 616.02 0.01 0.00 0.01 246.72 100.00 

33438.000 8680.00 616. 11 0.00 0.10 0.00 391 . 99 5.00 
33438.000 8680.00 616.14 0.04 0. 13 0.04 246.72 5.00 
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33538.000 8680.00 616. 14 0.00 0.03 0.00 375.97 100.00 
33538.000 8680.00 616.18 0.04 0.03 0.04 220. 19 100.00 

34888.000 8680.00 616.28 0.00 0. 15 0.00 286.84 1350.00 
34888,000 8680.00 616.33 0.04 0. 15 0.04 192.13 1350.00 

37038.000 8680.00 616.60 0.00 0.32 0.00 177. 19 2150.00 
37038.000 8680.00 616.65 0.05 0.32 0.05 145.22 2150.00 

37088.000 8680.00 616.54 0.00 -0.06 0.00 169.35 50.00 
37088.000 8680.00 616.59 0.05 -0.06 0.05 178.71 50.00 

37121.000 8680.00 617. 12 0.00 0.58 0.00 173. 10 33.00 
37121.000 8680.00 616. 54 -0.58 -0.05 -0.58 144.65 33.00 

37221 .000 8680.00 617.31 0.00 o. 19 0.00 148.36 100.00 
37221.000 8680.00 616.98 -0.34 0.43 -0.34 146.72 100.00 

39121.000 8680.00 617 .61 0.00 0.29 0.00 168 .02 1900.00 
39121.000 8680.00 617. 29 -0.31 0.32 -0.31 141. 72 1900.00 

41121.000 8680.00 617.95 0.00 0.34 0.00 106.07 2000.00 
41121.000 8680.00 617.67 -0.28 0.37 -0. 28 105. 13 2000.00 

42521.000 8680.00 618.52 0.00 0.57 0.00 160.73 1400.00 
42521.000 8680.00 618.26 -0. 26 0.60 -0. 26 159.23 1400.00 

• • • 
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FLOODWAY DATA, RED RUN DRAIN 100-VEAR 
PROFILE NO. 2 

------- FLOOOWAV ------- WATER SURFACE ELEVATION 
STATION WIOTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOOOWAY FLOOOWAV 

165.000 596. 3706. 4.7 599.7 599.7 0.0 
194 .000 686. 5145. 3.4 602.0 602.0 0.0 
594.000 694. 7725. 2.3 602.0 602.0 0.0 

1039.000 223. 2931. 5.5 601.9 601.9 0.0 
1100.000 174. 2456. 6.5 602.1 602.1 0.0 
1143.000 175. 2558. 6.3 602.7 602.7 0.0 
1150.000 186. 3033. 5.3 602.7 602.7 0.0 
1180.000 174. 2429. 6.6 602.7 602.7 o.o 
1223.000 597. 5417. 3.0 603.5 603.5 0.0 
1323.000 611. 6198. 2.6 603.8 603.8 0.0 
2223.000 182. 2951. 5.4 603.7 603.7 0.0 
3180.000 205. 3009. 5.3 603.9 603.9 0.0 

~ 5720.000 253. 3028. 4.9 604.5 604.5 0.0 
7470.000 564. 6043. 2.5 605.0 605.0 0.0 
8270.000 536. 5247. 2.8 605. 1 605. 1 0.0 
8340.000 555. 5201. 2.8 605. 1 605. 1 o.o 
8394.000 731. 5452, 2.7 605.5 605.5 0.0 
8494.000 650. 5606. 3.0 605.5 605.5 0.0 
9594.000 708. 6142. 2.7 605.7 605.7 0.0' 
9653.000 872. 6741. 2.5 605.7 605.7 0.0 
9654.000 1062. 4535. 3.7 605.7 605.6 0, 1 
9676.000 1063. 4573, 3.6 605.7 605.6 o. 1 
9677.000 855. 6763, 2.4 605.8 605.8 0.0 
9777 .000 731. 6494, 2.6 605.8 605.8 0.0 

11596 .000 505. 3639. 4.6 605.9 605.9 0.0 
13196.000 295. 3342, 5,0 606.4 606.4 0.0 
14796.000 178. 2543. 6.5 606.7 606.7 0.0 
16096.000 243. 2800. 5. 1 607 .4 607,4 0.0 
16396.000 209. 2486. 5.7 607.4 607.4 0.0 
16418.000 478. 3141. 4.5 608. 2 608.2 0.0 
16768.000 435. 4642. 3. 1 608.6 608.6 0.0 
17168 .000 497. 5543. 2.6 608.8 608.8 0.0 
17268.000 504. 3963. 3.6 608.7 608.7 0.0 
17368.000 504. 4044. 3.5 608.9 608.9 0.0 
18244.000 530. 4612. 3. 1 609.0 609.0 0.0 
19119.000 316. 3480. 4. 1 609.0 609.0 0.0 
20219.000 597. 4924. 2.9 609.3 609.3 0.0 
21119.000 491: 3758, 3.8 609.4 609.4 0.0 
22069.000 201. 2566, 5.6 609.4 609.4 0.0 
22419.000 517. 5610. 2.3 610.0 609.9 o. 1 
23319.000 561. 3111. 4.2 609.8 609.8 0.0 
23569.000 555 . 2916. 3.0 610.2 610. 1 o. 1 

• • • 
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FLOODWAY DATA, RED RUN DRAIN 100-YEAR 
PROFILE NO. 2 

------- FLOODWAY ------- WATER SURFACE ELEVATION 
STATION WIOTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLODDWAY FLDODWAY 

24369,000 338. 2251. 3.9 610.2 610. 1 0. 1 
25819.000 515. 1774. 4.9 610.4 610.3 o. 1 
25919.000 463. 1628. 5.3 610.4 610.3 0. 1 
26025.000 463. 1908. 4.5 611. 0 611 .0 a.a 
26125.000 490. 1774. 4.9 611. 0 611 .o a.a 
26900.000 195. 1907. 4.6 6 11 . 2 611. 2 a.a 
27150.000 247. 2179. 4.0 611. 3 611. 3 a.a 
27900.000 151. 1919. 4.5 611. 5 611. 5 a.a 
28000.000 146. 1847. 4.7 611. 5 611. 5 a.a 
28031 .000 139. 1877. 4.6 612.2 612.2 a.a 
28331.000 329. 2337. 3.7 612.3 612.3 a.a 
28431 .000 319. 2009. 4.3 612.3 612.3 a.a 
28449.000 3HL 2i93. 4.0 612.9 612.9 0.0 
28549.000 310. 2038. 4.3 612.9 612.9 a.a 
29749.000 294. 2760. 3. 1 613.3 613.3 0.0 
30474,000 170. 2232. 3.9 613.3 613.3 a.a 
31199.000 137. 1776. 4.9 613.3 613.3 0.0 
31299.000 138. 1745. 5.0 613.3 613.3 a.a 
31350.000 236. 1992. 4.4 614.6 614.6 a.a 
31430.000 236. 1962. 4.4 614.6 614.6 0.0 
31483.000 282. 2218. 3.9 615.7 615.7 0.0 
31583.000 226. 2159. 4.0 615.7 615.7 0.0 
33333.000 228. 2510. 3.5 616.0 616.0 0.0 
33433.000 247. 2507. 3.5 616.0 616.0 0.0 
33438.000 247. 2537. 3.4 616. 1 616. 1 0.0 
33538.000 220. 2483. 3.5 616. 1 616. 1 a.a 
34888.000 192. 2178. 4.0 616.3 616.3 0.0 
37038.000 145. 2034. 4.3 ~16.7 616.6 o. 1 
37088.000 261. 1701. 5. 1 616.6 616.5 0.1 
37121.000 145. 1412. 6. 1 616.6 617. 1 -0.5 
37221. 000 147. 2042. 4.3 617. 1 617.3 -0.2 
39121.000 142. 1882. 4.6 617 .4 617 .6 -0.2 
41121.000 105. 1495. 5.8 617.7 617.9 -0.2 
42521.000 159. 2171. 4.0 618.3 618.5 -0. 2 
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HYDRAULIC ANALYSIS 

Introduction 

The watercourse being studied is the ~ed Run Drain. It is in Macomb County, 

Michigan and flows through the com111uniti;s of Clfnton Township, Sterling Heights, 

and the City of Warren. The study limits included the entire Red Run Drain, from 

the confluence with the Clinton River to the enclosure at Dequindre Road, a distance 

of 8.0 river miles. The field survey was taken between December 1975 and October 

1976. 

The 10-, 50-, JOO- and 500-year flood frequency flows used in this study have been 

approved by the Michigan Department of Natural Resources (Letter dated: April 5, 

1977). 

The project manager for this i).nalysis is William C. Rossow, P.E • 

Water surface profiles were computed by the HEC-2 standard step-backwater 

computer program developed by the U. S. Army Corps of Engineers. 1 

The hydraulic model was developed for the 100-year flood flow. The JOO-year 

discharge caused all the bridges in this study to flow by pressure and weir flow. 

With this consideration, bridge computations used the "Special Bridge Routine" 

or in the case of high submergence, the "Normal Bridge Routine. 112 

Variables and Coefficients 

The roughness factors (Manning's "n") were established by comparing the photographs 

and descriptions found on Pages IOI to 123 in Open-Channel Hydraulics by Ven 

Te Chow, with photographs and field inspection trips taken at every cross section. 

Because of recent channel improvements, the "n" values in the channel range 

from 0.025 to 0.03. The overbank "n" values range from 0.025 where there is 

mowed lawn or smooth bare earth, to 0.07 for an area of medium-dense brush • 

A consideration in the "n" value selections is that the JOO-year flood is expected 

during the summer season. 
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The contraction and expansion coefficients used between cross sections were 

0.1 and 0.3, respectively, which reflect gentle transition. The contraction and 

expansion coefficients used at bridges range from 0.3 and 0.5 to 0.5 and J.O, depending 

on the sharpness of transition. 

The total Joss coefficient (XKOR) used in the HEC-2 "Special Bridge Routine" 

was determined as outlined in Exhibit 2 of the HEC-2 Users ManuaL The individual 

coefficients were taken from tables published by the Bureau of Public Roads. 

Starting Point 

Profile computations for the Red Run began at its confluence with the Clinton 
~ 

River. A stage-discharge relationship was determined for this area of the Clinton 

River. The flow in the Clinton River, corresponding to the time when the Red 

Run is at peak discharge, was used as a determination of starting elevation of 

· the Red Run. -Ji. IJ.SinOJ TA-,20 proqrr,rn , h11d;·ol1~() JI 
, .._r ' V I r . - '\.7 (' 

y C.(;/?Sit.1e,1 > f'('_..f),~(')//~16/c, ✓A/414-M ~/14/?"P 
Synthetic Cross Sections 

Synthetic cross sections utilized in the hydraulic analysis were developed (in conjunc

tion with USGS topographic information) in two ways. The two methods used 

were; repetition of a field-surveyed cross section or interpolating between two 

field-surveyed cross sections using the Johnson Ix. Anderson, Inc. AVSEC computer 

program. The AVSEC program develops an average cross section by averaging 

the overbanks and channel of the two field-surveyed cross sections. NI cross 

. sections and their origins are listed in the SECNO Table (Appendix A). Since inverts 

are known only at field surveyed sections, a straight line is assumed between these 

known points, with the inverts of synthetic cross sections adjusted accordingly. 

High Water Mark Evaluation 

The high water marks from the June 1968 post flood report5 by the U. S. Army 

Corps of Engineers (COE) along with the existing channel invert taken from the 

1970 lnterm Survey Report6 by the COE are shown on the profile sheet for infor

mational purposes. The value of the highwater marks are somewhat questionable ? 
due to continual changes in the basin geomorpholo_gx,_ These changes include I 

construction of the Sch. oenherr Relief Drain, Sterling Relief Drain, Henry yr a ham ( 

/. / ' . / /) /, ~-.. ,' 1"' ,, . I __ .. l _ , ., ~ J / hv J1y . c. - . . .. · .~ _ .• . / ,, (_-; . , •. .. 
,' ; . 

I _: 
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Drain, the extension of the Twelve Towns Drain to Dequindre Road, the Fourteen 

Mile Road Bridge replacement, and various channel improvements. These modi

fications would tend to contribute to the instability of channel geometrics and 

to the changing hydraulic characteristics of the Red Run Drain • 
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VAL Lt Y c.ECTT01~ t1 
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C~•N~tL -;Kf. ~•J ~./ 

dRIDGE StCTI01~ 14-M!LE :lOI\Ll 00··•,~ST:~tA'" FACt 
c,KOU'<t) POI ~TS 0"L Y: F:~Qt,; Yi<IUGE <;ECTIO" ~ 

---L-1• t-1 -~i\!u •~rGH-, nvF-~""'A''lo(~ --,t(F,•1~,> •, u<l,.-'"l 
CH1\,,J,\JE:.L SKt-_·1f:1\ - n.,r 

tJRJ[Jr;E SECTION ~ 1 l<+-MILt: t'IOALl 
Lt FT ,1,~!J cl!GrH CJV<':-<8 \·~KS SKF:•·'EIJ 
Ct~f;,!\l;\Jl::L" I....KI- l:U Oe r 

UPSTRf'4,,, FACl 
ry O ~L.. 

lNTFrlPQl_l1Tt:ll Ft-fa~· SFCTJONS Ll o. ~ 1/i::' 11.Y t-'UT,,•T 
I•sVfRT Af),JIJSTFO 

VP.lltY SrCTJrJ•·• < 

V~UEY SECT[ON C 

V.!.!.l t tY '1f C:TT0•· 1 tl 

VALLEY StCTTON F: 

•.1 -,. ! i CY -, : C r I ': 



2'59!4 

26o?s· 

?6QI) 0 

i:::71,l! 

?R4s-·, 

1, .• ,, •-f ")l-.cr!:_1 1 ...... 

,~1•,i1f f_.-JC,,e,J-,CH:.;r_,~r Tu KFT."li\J UI\JJUt.d FL0 1•1 

VALLEY SFCTJ0\I T 
--41 1 -.HI E·•!C•~(tuC1-1·n-~TT-tfi11--·To ,...,dli flfl\Jh I Iut 

VALL-1:.Y ½l:.CTTO•, ,J 
LEFT E.NCHU~C~~FNT O!JE TO EKPA~SJON 
µIGHT t~CHO•CH~F ✓ T UUE TO HU!LUING LlNF 

rlH[l)GE ::.1:.CTJ()\1 ,1~;,1 1JYKF -~o,,u UOr.\lS I H•A·~ t- ,,,: .. 

liROlJN•l POll\iTS 0\JL Y 
•il FlliiJ OF Sf:CTI0~1c, .J " K 
LcFT E•~Cf-iO;C•i:~E'H !lilt TO F)(PA"'SIOl\i 
.-<JhHT F•,C~,)~CH·<f'l\lT 1\U>- TP-···'liJ[L!JlN!i [ l•\Jt 

. rlciI{J•3E Sl:C rfos, K ' VA•• llY!<E HO~O- UPST><f<1'·• f- •C•. 
HkHlGF TAHLE ',TA"T , <;TA.?1-H: t:Nil ., STJ.\. hO 
LE.FT ENC><ll-lCrlMF~T IJUt TO t:!(Pfi"JSJOcJ 

~,1;f £,,,c'••l~C;.r,::,·,,,T ll'JI:' TO ,;LJ!Lill"•~- lI 1• >-

>-11:_l(lC ~ 'ft U '->FCT !")1,J .J 

l :"Vt>< I At1JiJ'-. Tt ll 
LEFT E.,~cc,o "Ct-Ht::,\JT OUF TO F. <Pt\N::, I ON 

·,-fii,HT ._,,,c>-10.-,c,.,,,~Nf Ptlf- TO ,.1JJL1JPJG Ll"'" 

v,LC•.Y -,>-r:TTll" .. , 
"I1,,-.r f,"C>-1o~C'i-'••\1T 1J<J>- To nUILUI'~r, l.l·"·c:-

VAi l EY :>E:CT!0•'-1 •'-I 

c_, 1 t O 11 'Ji I f-J 1; l 'J T..:; 0 \J L Y 
"L~~~ 0~ S>-Cf10NS ., ~ 0 
SKEWED FOH PE>-1PFNOTCULAHITY TO FLO: 

1tdflGF ::,l_CTTO•" 'J ' I')• •·•TON C,hST O d,,TU1,l-

:,Kf "E.1J FtlH >-'1:'<P~ inT(:UL•>-<TTY ro FLU. 

VALLEY SrCTIO,\I P 

<1>-1TIJ(il-_ :,t_CT[ll•1 · uF,,i,.J Cl- •J/1-dl_ C><O:,'>J;..<; 
bt<OU·-~-1) ·pu I •'-ITS o;'-IL Y 

~LENO OF S~CT!QiJS o ~ O 

h>H1HiE ::.tcTI'1," 'l 

''r:t <•C:'\Tl-:_!J c.-~ rr•) 
1 I•' \f} 1 T c.. _: j _: ::-- f ~ ) 

i)')·l\!Sl,-.F,.,,, i:=-.1.r+-

l)i)•·v~T.J,,.~-, !=•,(:-
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33333 
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.i4 9 ~ ~ 

lihLLE.Y '>I CTlOi·• _.; 
KlhHT tNC'10aCHME~T OUF TO HUILUING L!~F 

---1,ilT'!w1carr1, 'i1-1;,T11·s 
rH111. ::,1-_cr111,1 ..J ... ~ Jt:? •f\'( 1)nt,"T 

V/ILIE.Y SE.CTTON S 
K!Gl-'f t,CC,IJuCH"l<=-~r flUE TO Hll!LDJ,\JG L!~l1-

oeillJGI: -~•CTTOi" · '·•OU•~•J l;O&IJ ,\IH llU"•1~> iP,:A-·\ F1-'.Cf 
GKOU•\J•l- µ0!"1TS- 0/\ILY 
KLI-NO OF ~FCTTOMS 'i ~ T 
LEFT E•\JCl•O•IC'i·'1E1,1T IJUE TO >JUTLOING Ll"' 

- ... lhhf tn•C•«HC'i"F·{T LlU>' TO -1UILt1l/\lii Ll~!e 

nr<IDGE ',E:CTTO~• i "/AQUND ,,QAI) NH LJP',ffleA-i 1-.•C• 
tJhlTllliF 111111_[ Sfnc<TS STA. -,n ; f/1,1)5 •· STA • ..,ou 
LE.FT ENC~<JACHME•~T llUE TO 1tUILUING LINF 
ei!fiH_T_t >1C'l().•C.-i,1F,\JT 1i,Te- TO ·WIL,Jl"lli 1_ f:,F 

t\K fll:il: ::,tCTJ01, -:, 1>0UN1J KOi\!) Sfl llO'·:NSTRE,1-,, Ft.CF 
Gf'Oll,\JO PO I •HS 0-'!L Y 
dLENO OF ~ECTJll•vS 'i ~ U 
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11\fVF·H llll./lJSTFfl 
Ll:FT t•JCHV 1\C-fVF-\Jl 1JIJt' TO '1UTl.l1JNG Ti\,f 
... 1c,HT 1:.,,c..in\C11-·1F•,,r nus 10 '1UIL1J1.--rn Ll"ff 

VALLE\' St:.C rrn," V 

Kk]\l(,t:: ::,t'.Cllil'. 
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!1-JVEKT tiOJUSTt.Ll 
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Hl~HT fNCHOACH~fNT DUE TO tCf-'ANSION 

•<tlflCATtf\ Sf·CTTfl~ Y 
!~1Vr "T .. oJOSTEr'J 

··vALLtY- st-:CTIO\J AH 
SKE~ED FOH PEHf-'EN0TCULAHITY TO FLO~ 

VAl.[ t:Y :>tCT r;i--1 ,1c 
... ~F"·rtl Fil!-! 1--'f:•<PS 'J'lT('IJJ ''"TTY TO FLO' 
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jQB NAME: . - I , , I . , . - - ,,-.n IUr"\ 1,,- ✓ 7,...-.. I 1a I 1 L·o1.1 )fp, 1111 q l!tN;Jls FIS uV • '"V. '.76 ru 
WATERCOURSE: .J t V ,-, .,,;( f:,,/1 'l) , !,,a,,, CULVERT LOCATION: /,)esf go,r-d It /lie J?oad 

CULVERT DESCRIPTION: 25or c,,J/vtrf '!u; I-j ' BY /<Ff! !DATE f-'-/-77 I 
n1~,, /,,r, ,~-he! .ci r:/op j 6ul 7 EL. 007, </ 

l"h vjs tt.7.e) , 
I ,/ - tLLC /l!tl'-j , 

L ~ WEIR DESCRIPTION: ?q !,If' d ,,. ,:JO cl !A/CJ w' .,;,// '1/5 

£of :6rf'~.::1-l/. 
✓ EL. 7'f:/, ? 

EL 5'1f /, 'f-
A=23/F.'-/ D = -Z.0,0 So= -a-

WP= L/57.J Q,5 t/1 
. 

Ke= L= 
2s., = 2 27 ,i-R413 · n = -oz.. Sta. /11-i; I Sia, /1-f o <J 

CALCULATIONS ANO COMMENTS: 
,v1 I 

-17,,m~ ';~P,'/i -CaFQ,_ -

A1e 4 -:::: (/, 5 
I 

' p ~ 
z ~) . l 

I/-= ( 280 '{ ,01s -1 1ro x.025 x oy, . ., -
, IS 1/p/J -

- O/ L 0 ., ) · t/6 o 

I/=- , 011'7'3 x -oz. J),,r0 £re .1se 
-

Ii~ (),5 

-Xl<of: - ' 

""Z. -- CaF~ C. :;, C, 2-
XKo.2-= i + o.S -f {j. ~5;z)(. otC/57 J (_y-;) 

)< K' 0 12'. ::: /.555 
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jQB NAME: 
el J • 1/4,,qJ-J,;. Fl s ' ,... ,., N0.150 ?o I /o I I ..:>T"rf,,.~ uUC I 

WATERCOURSE: 'J)pY;I ?(/i /). ,, . 
,"<,'/f CULVERT LOCATION: ,Easl '3,1,,,r.d /6 ,44 ;?,;eel 

CULVERT DESCRIPTION: 60.- ('1.1///t",f ·f/ V. / '/> 3 BY /(FJ-1 !DATE 'g-t/,::p I 
011'1 ~ ( ;,,;,~J,,d PdrH' ) , y 0(, 0 EL. 603, L/ 

E ?7;<:) I I I ,..~.·.l I,, ,Ila ?J LC l'!:N v ,, ·r- ,1 
'(; ~-- -./ 

~ WEIR DESCRIPTION: 76vl'« l'oacltv11,1 :,, i .Jj L./,;' 

£ol 6ri1c.&1-ll. I EL.582.,/ 
-EL5'ii'2 - I 

A= 2/ Z I, I O= Ii, '1 So= 0 
WP= "lt/t. i' 0,5 ':I.. 5 

. 
Ke= L = 

~!;3= 3. (p(,5'-/ n= o, oz_. 
Sta. /2-123 I lsto. //fffi) 

CALCULATIONS AND COMMENTS: 
~,, I I 

-17"'""'/ /;, ~ '/'' -cOF~ -
I IJ-=- -<? . 1/-z. ;1ve )~ '2 .... 

(27oX,C!l5
2 +- /[ci Y • oZ5) 

¼ fa.5 - ,0$ L /7 IT=- /; = -
<1<;0 --:-1, ,?r' , 
' , -

;/ : ,o/96Z :::z a z -/ JPre'h re rJSe -

-XKoR- A -= Z. 
(?. 1,c,.;4) (. o/q[, Z, )l-( 'i S) 7,oi.f YVri 0 ';' , .L rl . <; .;. Cor()-:: /\ n r.J/<lo.,, I T ..., ... / ' \ /. - - - '/ ~ . . . - / . / - .. -i 

'l.(oR. - /. 56 I -



• 

APPENDIX B - FIELD SKETCHES AND CALCULATIONS F'OR "XKOR" 

• 

• 



....._--iyohnson & Anderson, Inc. ~ Consulting Engineers 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: 

Width of Piers: 

Water Elevation: 

~.T.S. 

- Pier Shape: 

- Length: 587,J 5.£/f_ 

Profile View 

3.o' 
i 

HYDRAU. STRUCTURAL DATA • 
Code No. o:z.- 2LJ6 

- No. of Piers: 
NtPNr 

Area: -

~ l</;rc"" 
Width of Deck: 25,Z./ Skew: 5 £: E :>K !TC H 

FIELD SKETCH 

~oOOD • o 

- ·-' -- ·--- --· 
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- - - . - . , 
JOB NO. lo6To I / lcbb JOB NAME: 3re.1::_l/P6 /IT'$.. Fi.g /0 

WATERCOURSE: ifeb lcv/1 CULVERT LOCATION: UT/CU ?.oAb 
CULVERT DESCRIPTION: C!o//EldJT10,i/ ?,e,,i// ~ BY .ct'/;/ IDATE 7,M/. 7,/J77 I 

L 'lf'' .. ,, Wtrl-/ L ,/R'Je <?O//,,/ex>r,,J/1 ?18f: 5.9b. ~ EL. S99f:i 
. ' ' . --

/1,A,(. t:lLC ~,,' OcT.eb - 1/:.) v/,,.).gJ(.L! - / V✓ EIR DESCRIPTION: ij1~2i .? (')" i'I 1/4 ✓ . ,: ...,,, n 

~ FOOT BRe;ccrJ.! EL. ~/0.,7 

EL 576.9 
/.9,9"' A= /69.9 . .9 D= So= -o-

WP= 33_9.f Ke= 0.5 L= Gl' 
29.1 _ 3.1ov'3 o.oc /Od I C:I n // .i:::. R4/3- n = C::+n ...,,u. /✓ I w,u • /0-.J 

CALCULATIONS AND COMMENTS: 

-/4-v#I/AI !s A . -

~ t""" f' -CoFQ -
• 

,A_,,. £✓ p 
.J.. _.,A✓'= . 

, 

t 7 \ e 1'\' ::t 3 
,,d,:; y I'", r-,p,;, ' ,,. Jr../::._~A,.-,,.1&.. + l -:, 

( 
f.>'-;.J..X V,L.,11 -..J , , ._,,. -..,,_ ... -

) JY,_ ...:::;. 
,,t ~ -r)I~,;/ L =- e.9::: 0./ '0,15 

3'-/0 

--n1dc.c rOTcc. UjE". 

I..~ 0- t)/.38J 
., ;-I: 3 

- ;( ;(ofc - &.I ;(_ 'L 
c?oro= 3o✓ X;(oJ:~ / t 1(1? +- 11'.v..6 r 

... , ... ,~ /_ ,., ,a::id\/:::>o'l 
;tl(o ;:_ = 1 + (o. 5) + 3. 7'0'7'..::>t v . ....,, /J✓J, , ✓ 1 . 

x,(o;c_ =- /. 53.9 



Xl 
_20E··· _____ 53 ____ ,eoo.oo .. 965,BO 29,.00. 29,00 

- --------
29,00 0,920 ·-

:H 

RT 
-3T 
'l T 
'3 T 
3T 
i3 T 
BT 
BT 
'1 T 
"T 
'3T 
'lT· 

GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

<+2.uo a.co 

----- - -- --- ' 

300,00 i'.03,10 
f'Ol,40 o.nn 

- .. -- - ·-
0,00 797.00 

1100,00 f',03. 30 
F03,'+0 ~95.'30 
~95.90 F 97. 0 0 
925.oo f'OE',00 
E09,40 596,30 

o.oo S813.l0. ·-

108F.on f.04. 10 
605,70 0,00 

o • 0 o· ·· · ·11 o a • o •--- -

f02.90 o.no 
f O l • 6 0 .. 3-8 0 , 0 0 
596.40 700,00 
'i9?.,?0 800,nO 
577.60 1130.00 
577,10 875.00 
~,Lil ,6 • 900.P.0 
59[,, 90 - .. '?53. 00 

592,10 988.10 
f'.0!',30 1_,00.00 
603.10 lf00,00 

,;02.90 o.oo 100,.00 601.BO 0,00 2lJ0,00 6U2,8U 0,00 

--- ·- . -- .. -- -- ·--- - - .. ----· -----~-- - -·--- --· - -------- -----
o.oo y,n,oo 601.,60 0,00 380,00 601,60 0,00 400,00 

,~ro.oo 601,(10 0., 0 0 60n,ao 600,70 0,00 700,00 600,10 . - . 797°., l_O __ 603,30 0,00 . 800,00 ----- 6·03·:30 ---- 5 9 3-:·o o· · !::;9'3.70 0,00 
~;95.90 s;:;n.no 603.,30 595,90 830,00 603,40 595,90 850,00 
1~70,00 603.?0 595.,90 07:,, 00 603,10 595,90 877,20 603,10 
i::.o3·.3o ---- 592.-40 900 .. ea·--· 603,35 ·--·· 591 ~10·---913·, 00 605,00 596--:-36 
','lf;.30 93E-, OD 609.,80 596,30 943,00 610,30 596,30 953,00 
'~73.00 6n5,oo 596.,30 985,Bo 603,30 591,70 988,QO 603,30 
"iSCJ. 60-~-- 0 • O o· .. -1 0 DO ., O O -- - -6 O a-. 2 0 0,00 lOc,0,00 600·:·1•- o: ·o·a 

0,00 
1,~00.00 
,;c5,40 

,;01.ao 
,;00-30 
!596.10 
:=;91.00 
•;iP :40· 
!577.50 
',f\::>.30 
~:;q1 .:::i;o 
!=.94.30 
i;ns.40 
,,,o5.i+6 

l 1 r, o • no 605.,30 0,00 1200.00 6u5,4o 0,00 1300,00 
60:,60 0 ,, 0 0 1500,00 t03,30 0,00 1600,00 603,10 

o.o·o··- 1eoo .. ·oo 
. --

603,70 ------- 0,00 
- ----~··----·-----~- ·---- ----- ·-··-·--

100.~o 602 .. eo 200.00 603,10 3or.oo 601,60 350,00 
400,0 •--- -598,.no ·--soo,oo ---- 597,60·-· 565,0 •---- 597;3 •----- 6D•~ilo · 
740,00 593.,20 797,00 593,10 797,10 593,00 800,00 
AGb,00 590.30 e10.oo 585,30 616,00 562,7D 620,00 
o4fl.OO 5,fo;.10~·- 850,00- --577,30 ____ 86b-.oo-· 576--:,90-· 870:-00 
877.20 595 .. 90 877,20 592,40 897.00 591,70 900,80 
913,oo 553.,10 q;,s.oo 5B4,60 931:-,00 589,70 94~.oo 
973.00 591.50- 985,80 591.10· -·. 98!'.60 . !'92,10·-· 986;00 

1000.no 595 .. oo 1045,00 600,10 1osn,oo 604,10 100A,no 
1200.no 605.70 13nn,oo 605,60 14oc,oo 603.30 1500.00 
11r,0.u •----·-603,,io·· 1eoo,oo -··--· -- - -- - --- · -----• 

••***~**r*•****••••LJSTJ~G OF TOP Ai•JO FOTTl'~1 SECTIDliS C•F ORIFICE****************.-** 

auo.oo 593.00 BOO.CO 5<• 'i.90 e20.no :,"5,90 630.00 595,90 650,00 595,90 
870.00 595,SO 875.00 5''?'i,90 e11,20 5°5.90 89_7.00 592,40 900.80 591,70 
91 3. o·o 596,30 925.00 

- - :i 0 6.3(1- 596,3 •-- 953,oo· 596,3_0 _____ 
5<:iF..30 '33fa.n~ ':~4~.on 

973.00 5S<6.30 9!'15.!,Q 591.70 

.. •-· - ---

8iln~o·o--593.00 eoo.oa s•,;:,,20 eu6,ro :i"'l,oo E110,oo 59D.3n 816,oo 585,30 



e:::co.oo ., ',70 830.00 511.so 840.00 578,40 ssr:.-i ~,ao,10 860,00 577,30 
870,00 ,90 875,00 577.10 877,2(1 577,50 87~ 595,90 897,00 · 592.40 
90 •-.e•- 591. 'io··-·,ioo:eo--5iif:60-· <i13.u(1· 5.0 2,30 925,on 5P.3~f•-936,oo 584.60 -
943.0o 589,70 953.oo 59o.9o 973,rn 5"'1.3o 985,8n 591,50 985,80 591.70 

• ----
***** .. ******** L TS_Tlr•j~ _OF_C:OORDil:;/IJE~ OF OP IF ICE"'*******_*_*_*_*_*_*_*_*_*_*_*_*_* ___________________ _ 

eon.on 593.00 800.00 5qc;_90 82 • .nn 5"'5,90 s;z,r.on 595,90 850,00 595.90 --··· -
87n.oo 595.-90 875.00 5gc;_90 877,20 5°5,90 897.on 552,40- 900.80·· 591.10·. ··-·· -.---· -----
913.00 5Si;.3o 925.00 5qi;_30 936.on 5°6,30 943.on 596.30 953.00 596.30 
973.00 596.30 9fl5.BO 591. 70 <.?-6~.Hn 5 9 1,50 973.on -· 591.30 953.00 590.90 
943. o,:,·· sBci.,.,-o·· 93€--. oa 5Ai1.60 925,00 ::, 0 3, 1 0--9i 3. C ii 582~-30-- 900~11-• -seT.60 ---- -----
900.80 591.70 897,00 59:>.40 877.20 5"'5,90 877,20 577,So 875,00 577.10 
870.DO 57F,,90 850.DQ 577,30 850,GO 5P0,10 BUP,00 578,40 830,00 577.80 
a20.on 582.70 e1 •-,o·o 5°0,30 

-····-----
s91, •o-· aoo,o·o··-592~20 · -- ------- ·---· ----816,00 5.",'i,30 80f,, 00 

800,00 =93.00 

-- ---- ----- -- - --- - ------- ----- ---

ORIFICE AfiEA 3,4043 

- ------ - - ---- ... ---- -·---· -------------

----- ------- ------ ---· -

----- ---------



/j ~ohnson & ~;~;~~~~ 
✓,~ Consulting Engineers --

HYDRA. STRUCTURAL DATA 
lb/tJ/71,,, Ubl • JO 

P. 0. Box ll 66 2300 Dixie Highway Pontiac, Michigan 48056 Code No. g,-- to 7. I <f- Z o 8 

Job Name: C: 1 ~-L1 4 /,f~/l,lf-:-p, 
~1,~ 1Ti1Q Tu..J . ~- r-.s. By: T.'R., 'i=>R.v.1/T 

Date: l:)R \O • (. - 7t. I Feature: 1,\1;. 11? 0 '\';?_1<.vlV. 
Water Course: R1=. t:, t'<-.AN 't.>R /\ 11J . )l.c-1 ,J. S?.1 DG t 

Remarks: 
.4-, f)1 .... ~..,. t _,;-c;,rr C/ .,,.,.., .. !)fi::,1cA'\--i,,J P'..i"i£ .' M~,,.,.~ Co, s. 1"102(,') I~$~ { i'H,9 

- "'e<.-r Bo '-IM-D PKor-o ~ ,:-_3 D.s..i:c '. F-4 D,S. ~ !='-S t..,£f: /:..[,,_ R.'qM , I=-7 U .S- •, f:-8 U,S.f:" (,.,.., /?-1. • ;.q ~-s.Ff,.~ Lt: 
, .I 

, 

f~'ST ?--- u tJ'I\ ?~oi'o t i:-10 [>,S .i:- ~"r,M L+.: i: -11 tis i:.{\o,,, I:+:. i:-n D.s.: i:--13 Leff'. t= -14 (,?,',,,hi-. ~-15 u. s :, I='·//, U,S. F. 

No. 
; • I 

, 

Width of Piers: 2,5' Pier Shape: r11,,,..,r,...1 of Piers: '3 (Alt( 8lltt-;F Area: 

Water Elevation: tea., Length: 1e,1.s'w.e •• -••. /85'€,(wµ; Width of Deck: 4CJ,- eoT~ Skew: s,e- .>KhCP 

FIELD SKETCH 

Profile View . Plan Viei.+ 

' .; ':. 
Sl!E /3A.C:I:: . 

-
., 4-' C • 0,S, (3.1'u.r,.~t,cc.E) 

~ -- -
l \pq "I I,; · I I,; ,. l . l I!. . I I·' !/ii I"'.; t 

ll '. • ''. '.I I '/1\1 i • , , 'il-7 II I I·, J ,: . .,:·ii -;oP o< 

' 
. " ; ! ' 

/ ,/ .......... .?ofro n 7 
. 

--L I t . .. , / -- . 
'· -~.':>' . 

ty~1CCL .. . - ' I ~- . 
,. " ·~.,..; 

, --
,_ 

~' -~ 
' -=-.,v. ' I 

;_ I /: 
I . 



.~-- -

• 

I 
I 

f 
\ 

I 

-' 
/--. 

r--. --

' 

---

I 1" 

412.~ • I I I I I I I 
I I . I ! 1 / 
i ! I I . I I 

·~~...J...-,h---'---.e--.;i;__----J,f-----''. ·----- ·=== 

J-- ·
/ 
L· / ~ 
--

So' . ' 
,. ,I • So;--~ i...l .,o--.d.43.8:: _ _, ,, 

--7 
--·--

T, 
11.'S -===~~=r=,"l=-:,.,·=ns==='--'==-::.. =••c·-·="<•- .. ~ - .... -~ - . ,·,- .' 

I I . I I 1 ., 

1
1 , , I · .. ,, . . . . . 

I · I .)1::.-·:·'.·:.,'-· I I I · . · ·· . ·· 
EA.ST' 'I I, I I . I -::.:-·:. · .. 
~o~ µl) /,n' 42.s ,' j I I i / / 
MCT~o "" I / I I 

I, I I I I I I 
I I • I I I I 

I--• I - --
• 

\ . 



. 
NO. i 5670 i /0 i / l&r.1 

- - -· - . --
S-n.-.,tt1-i1 f,frg_ . ;:-,.'<. JOB JOB NAME: 

WATERCOURSE: Keh tf:1.1,,.J CULVERT LOCATION: ~r lx>vJb /b /l;'"e- ,e,.4>-
CULVERT DESCRIPTION: °&)X' C'vt_veer- >,hr~ BY ?x'// I DATE 1-10-71 I 
PAP ,///ee Hh ✓;a ,,/4 Leg ,AJJ-. 3 'J)1e~ g_ ( 101..il'T"EtJ Gol.7 EL. (,o.3. Y 

,,,, •• 1 ?l\ 

e 'tll.1~ M. '- e. / :(,. .. ,_ 

V✓ EIR' DESCRIPTION: #Ale~ .?o A'I,.,./~,/ ,J,11-1 
EL. SB/.7 t/3 OleeAb TI-J FOOT 

EL581..7 
A = ?3/<'.3. 1 D = CO.O So= -o-

WP= ¢5T.7 Ke= 
o., 

L= f'.3 
29.1 = .3.:353C 
R4/3 n = O.Of Sta. ll'/3 j Sta. //DO 

CALCULATIONS AND COMMENTS: 

-//4J ;J,,/d S ",<'' - -(10,q-

~(8?~1 , 

,.(_,-.. [1' Ave. A:,: o.s 
J,. J.. 0. ':, t i,~ -r11e:.I I ef!P,(o.01s+ 180 X O.Oc:."'5 L.., 'r'.3 = o.o,. ..:::: 0.1::3 .. 

, ~ 
/"\,, ., ~ 

( ) o/60 
--rl-lE./cEFOlf~ c.JJfi 

,<, ~ o. 0 I ;9 '::J 3 A. ~0.5 

.,., f.-d~f~ C1o.,:q = 3.0t 
v,,I_ o -

- /11\UII. - \ 

){l(OI{ : J +6J;(3.3 53t:)(o 01953)(~3) 

X/Co'.~ /, 75j 



)(1 417 .10 £6 781.50 969.00 

-• 
o.oo o.oo 0, 93,0 •• ---·------ ---

GT 2a.on n.oo 1'>03.40 o.oo 69.00 603.70 o,oo 169.00· 604,00 O, 0 0 - ___ ., ______ -----··-·· -- ------

- --- --- -------
BT ?69.nn 1',Q4,3D a.on 3.,9.nn 604.'iO o.oo 469.00 604.&0 o,oo 
BT 604.70 o.oo 1',t.9.00 
8T - -- 0, no 7-Ro.-fff ___ -,:.nA :1 •-- 6oq.6o 0,00_~1.,9.oo 604.30 o.oo 190.00 

'l. n t1 1-1,0·: no 1;0/j~-1 o o. o-o ---181~5,o 6•8-;-flj 

569,00 
604,30 
601,70 
969.00 
60:>i, 1 0 
--• .no 

ST n25.20 i:.o~.no .,r,1.60 875.20 607.AO 601,40 925,20 607.50 §01 0 10 
BT 607.40 i:.01.no q10.on &01.uo a.no 970,00 6 •4.30 o.oo 1069,oo 
BT -- 0

0
00 --, •B9.00 _______ ,;n4:10 o.oo 1100.00 605.30 o,oo 120~~00 605.40 

BT 13or.oo 1'>05.10 o.oo 1400.00 605,60 o,oo 1~00.00 603.30 0,00 1600,00 
BT E03.10 n.no 1100.00 

·----- --·--·---- .. - -·---- _:_:c___ 
6os.10 a.no 

---- ---- -- ___ .. __ -------· --------
GR 
GR 
GR 
.~ r{ 

602,90 
603, GO 
'i9-''.on 
~9'~.hn 
!"92.9n 
€',Ol-,6 • 
584,70 
601,'!0 

o.no 
:>1',9,00 
c,o·o-.r, •-
7t='3. no 
roe. oo 
F23-.'3 • 
R39.00 
f.73,0.0 

i:.r:>.10 69.00 601,AO 100.00 602,50 169,0Q 602,80 200,00 
t.03.10 3nn.oo bOl.?O 369,00 600.30 400.00 598,70 469,00 

-7:,q7-. t, 0 5-h--:~ :-a• --s-:i1 • .;o 56.<l-.oo 596'~7•-- -6i;9-:oo 596-;;10 740-.00-
'iQ?i.llO 1~n.oo 601.10 7A1.50 598,60 78?.50 597,90 788,00 
'iQ1.20 BO'i,00 586.qO BOA,00 586.40 819,00 585,80 82:'i,90 
601 ~-6•--- 825 :2 O 
'il'4.20 e,4q,oo 

---1:,•-1,60 ___ 826-~ 5o--5Bii. a•-- 826. 5,o·-- 58'+-. 1o ___ a2cj. a o·· 
584,40 859,ob 584,60 86q_oo 584,ao 873.90 

1'>01,40 875,20 601.40 871'>,50 582,80 876.50 582,60 879,00 

GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

5Bl~in Rfl".00 'iP2.ln 119 9 ~ o o-- 5·ff3 ~-s b----9 o "'~ o-•----5'lf4-~E;•-- 9·19 ;o, o 5 8 5-.-4-o ·--s2°3. g·o 
FOl.10 923.90 t.r>1.10 
588,r.n 
~94~3 • 
f05.40 
G0~.10 

S41.00 'iQl'>.lr 
1oon.co - ~g~_oo· 
1?0G.QO .;05.70 
1100.co 

925,20 601.10 926.50 586,90 926.50 586,60 930.00 
91'>0,00 597 • .;o 91',A.OO 601,00 969.00 593,30 970.00 

, 0<>5. 00 ___ 600., •--- -, OtS9·. o·•-- 6o4·.oo ____ 10B9.Do ____ 605-:03 •--·,·100.oc 
130~.oo 605,60 1400,00 tSo3.30 1500,00 603.10 1600.no 

* * ........ *• *,. "'*-;-** •• ,.LT ST J h,G - OF-TOP' -:1N-• -f30 rTnr1s·EcT I or<"s" ·oF· ·oR IF I CE*_*_* .. *-**** .. ,.****-**** 

761.50 001.7 • 112s.2c1 601 .60 R7'i.?O 601.40 9?5. ?O- 601.10 .. 969.00 E,01,00 --------------· ---

-- ------ - - . - - - -- - - ----- - - ·-. - - --- ~-- -----

7cl.50 t,01.70 752.5(1 5'lA 0 60 71~s.nri 5"7,90 1-100.00 592.90 605.00 591.20 
80P.ll0 5f\1'-.40 F<19,0Cl 5At. 0 40 M,23.SO 5P5.llO - 8:>3-. 90 l'>Ol 0 6n- e;,s.20 601.60. - '" - __ .. _ 

826.50 601.60 82f'..~(I 5A4.80 8:29.00 !::,P4 • 70 f,39.00 5A4 0 7n 8"9 0 00 584.20 
859.0n !::JB4. 4 0 f\69.0O 5A4 0 1',0 873 0 90 5P4,BO 873.90 601,40 875.20 601.40 
876.50-- 6bT:4o A76.5n 5 R:> • 80- 6 79, 0 0 -- 5<> 2-. 1'. 0--8<\ o~- !fo-5P 1, 7 O -- 899~·0•-582 0 10 



909., 51>:1.50 91'3.oo 5.~'•.6o 923.9n 5"5,•~o .-3,9o 601,10 925,20 e;o1.10 
926. 6u1 10 926.so 5A6.9o 930.00 5P6,60 1,on 588,Bo 960.00 596 0 10 

----968-;o 597:6• ·-969.00···-601 :o·o-·· · --··-·- ____ .. __ · ---------------

**********_. .... ,. L TSTH,G 01" r.OOROTtil!.TES nic o0 IFICE********************* 

·-·-- -- ---•----- --- . ------ --- ----- --
781.50 bOl.70 n25.20 601.60 875.20 bnl.40 9?5,20 601,10 969,00 601,00 
96f.OD 597.60 960.00. 5g6.l0 941.no 5R8,80 930.00 5A6,60 926,50 586,90 

· 92&·. s a··· · ro o i--:: ni-·- 925: 2 o ·.·,5·0 f :1 o -·92 3; sro-.,n 1-;-1 o-··92·5~·9 n·-· sa5-;iro-·9'19-:-•o-s elf;6·o 
909.00 5A3.50 n99.00 5A2,10 889.00 5Rl,70 879.0n 582,60 876,50 582,Bo 
876,50 601.40 875.20 601.40 873,90 6nl,40 873.9n 584,80 869,00 5B4,60 
85<?.oo 5i;r,;40 .. H49·~·oo 51iu.20 · e39.o·n--5"4-;1• ---s29--;-on-s"lf;'7o-e2r;:s-o-· 5a4~so 
826.50 bOl.60 R25.20 601.60 823.90 bnl.60 823.9n 5e5,8o 819,00 586,40 
BOR.oo SRf.40 R05.oo 591,20 eoo.ao 5q2.so 7RP.on 597.9n 782,50 598,60 

• 

7E 1. 50 .. G G l • 70- ---: ----- --·------- ·---. ----- ·- . -------

-- ----------- -- ---- --- ------ ---------------------------------

ORI!CIC'E /\flE~ 231e.4 WFTTE• PERIMETER ~57.7 29.1/R**l,333 
- ...... -·· _.,_ --- ------·- .. ---- -----------

----------- ... ----· 

---- --- . -- ----- ----- .. -----------

--------- ------

.. --- -- ... --- .. .. ... -· - . --- ... -- -----

... -- ---- ---



.. c• 
JOB NAME: ~le.l1./a Hrs. JOB NO. I 5670 I 10 I I ,~ 
WATERCOURSE: ,i(."Z:, K.v.J CULVERT LOCATION: £,d'/!;T a,'-'..,o 16-d'-e Ab.,/l) 
CULVERT DESCRIPTION:°&);< C1uc.v'~~r BY 2:e,,,f !DATE -/-/0-7.7~ 

Mj/T/-1 °?A?AL(E'(. w✓4! ..IN- l. q -4,/,o .3 i=>,e-e~ ~o/.o EL. {D3. </ 

~;,/.?o. I i)o,he 'iJ c:Ot3e:) 1"14 1..e 
V✓ EIR DESCRIPTION: JKtle:'h ~A-.. .,/.,1✓ .,l,rJJ 

EL. 58f. / </3 roo-r '?.1?1:A» r,1 
EL ~C:/ 

A= etc/ 1 D= /8.J So= -o-
WP=4t./7.7 Ke= o.r L= c;I~ 

~!-)3= .3. 6b5¥ n = o.oz. Sta. Jtt 3 I - ls1a. 1180 

· c:.L.CULATIONS AND COMMENTS: 

-/4,,;lllJ& :S '" J 1 /f. -

~ (GPA t )fe -('oFQ-
/( 8 i' , 

A le. A.~ C I ' ( no ,o.o,s'-,. 180,0.oe~j < T;u:/ ..d... 2 
A:;: '- .:, - :: O. OS .:::.. o. 15 

rsc 1/3 

A 0. D t ..9<o ~ -rl4~ IC,t: p:::,/1£ UJ1:, /1..,.. 

,{,,, z 
-/1<.oic - ~, h,:, l1 forQ-: 3.04' 

1 C ~ 
t l(o ~ = /-+ (9-_°t",4 (3.6(;,'::i</){o.O/J{:,() (1j 

. 
Y Ko R.-=- I. 7(:, I 



62 7P2.00 967.00 o.oo o,oo 0,9'+0 • ----------- ----------- - - ----- -- --- -----------

BT 27.CO o.oo 604.20 o.uo e2. a.a 604,00 o.oo 182,00 603,90 O,GO 
-------- -<s-• 

---·-··--- ----- - - ------------ --- ----------------
BT .?82.ro 603,60 o.oo 3A2.00 603,50 0,00 4A2,00 603,60 D.OO 582,00 
BT 1'03,60 n.oo ,;1<:>.00 603,50 o.oo 7Ao.oo 603.50 o.oo 78 • .oo 6 •1.10 
Ar - - . ----- --··-·· 

71<? :·no --- ·1=,n7.1fS'-c.oo · h o·i ,'n o---824. 70 ----- 601·. 6•---- ·60 o ;s, •-----8 74. 7o -6 o7. 60·-- 600·. 9 • 
I? r 0 24.'50 607 JO ,;on.90 9,::,1.no 607,60 600,90 970.00 607.60 o.oo 970.00 
'3T €,0:7,40 0,flO 9P.:>. uo 603.50 o.oo 10A2.oo 603,30 n,oo 1088,00 604.10 
flT n.oo 1100,'no ,;n,.3o · -·n~·-•-•- f200·~-oo -6• s-.tf•- - _ -• .-• o 13or.oo 6os.·10 ___ --n.oo 
3T 1400,00 605,fO n.oo 
9T 605.10 a.no 

1son.oo 6•3.60 n.oo 1~00.00 .603,60 o,oo 1100.no 

------ ------- .. ··--- -- -· -·- ---- ---

------------- -- -- -- ---------- --·-··-· --~---

GR 
GR 
GR 

ro2.90 a.no ,;02.00 s2.oo 601,RD 100.00 602.60 182.00 6D2.8D 200,no 
i:,03.00 :,e2.oo ,;03.io 300.00 600.80 382.00 ___ 600.30 ___ 40o.oo ___ 598,40 ___ <+8 2 .no 
.,9r,--on-- -,,oo;no----- ,97,60 ___ -s6s·:c,lJ 597.4 •---ss2-;oo 596-.-,:;o 682-~oo 5-96.-fo 740.no 

t; 1-i. 59~.on 7RO.OO ,;n,.oo 7M?.OO 597.10 7P.3.00 596.40 769.00 591,70 809,00 
GR 590.90 r19.00 c;PA,40 
GR ~e7.50 f.26,00 - c;r.7.20 
GR 583.6• E73,40 ,;no.~o 
GR ~e:>.90 FB?,n0 c;p:>.70 
GR i:,06--;90-- o,~.~::io ___ i:.nn-:90 -
GR 591.30 939,00 c;g,;,10 
GR ,93.70 9R:>.oo "i04,30 
GR ··-Fc~.30 11ori.no ·--,;n,.40 
GR F03.10 lFOn.no ,;0,.10 
*****~****•****~***LI~TTNG 0~ TOP 

8:>3.40 E,00.90 823.40 600.90 824,70 ___ 6 • 0.90 826.00 
. 83?.DO 58'+,30 842.0 •-- - 584,10 852,00 583--:-80 ___ 862000 

873.40 600.90 811+.10 f00.90 87E,OO 583,90 87~.no 
89:>.no 5a2.70 90?.oo 582,10 91?,00 583,40 923.~o 
c,>1>.s•-------r;-00~90 ____ ·9?5--:-8-o-·-sst:-30 92~,:80 sea.<io 931.nn 
'lh].OO 598.10 9h6.00 600.90 967.00 593.30 970.00 

1000.00 595.on 104,.oo ,;02.80 1oe;,.oo G04.1D ,oeA.on 
1:>00; no·-- 6 • 5. 10·-- · 1300 .-o •--- 605. 60·-1400. oo-- 603·. 3•-- -,·son. no 
1100.no 

AND 8CTTOM SECT!O~S OF ORIFICE******************* -----------

782.00 601.r,o 624.711 600."!0 P74.70 bn0.90 f.00.90 967,00 600.90 --- - - ---- ---

- - -------- -----~-- ----- --··-- -·----·--- ---- ~-------------~-----------------------
782,00 oOl.00 7~3.00 597,10 789,00 5°6.40 809 0 00 591 070 819 000 590,90 
823,40 5JR.40 823.40 60n. 0 o 824.70 bno.9G 8:>6.UO 600.90 B2f..OO 587,50 
83P".O0 5p7~;,o· b42.Ob 5AU.3O- A5:::>.no 5P4.1O 8t=-?.6n 5P3.8n 873.4 •--5B3.6o··--·-·--···-----··-------
873.4U 600.90 R74,70 60n,9o 876,no ~no,<Jo 87E.oo 5A3.9o 88?.DO 582.90 
89:>.on SA:>,70 902.00 5e,.10 91:>,oo s•2.10 9:>3.20 583.40 923,20 600.90 
9~4:sa-600.90 s;,s,Po 6an.<Jo 925.~n s•7.3o 931.on 588.90 939,oo 5g1,3~o------------



• 
7b2.00 i::01.l!fJ H / 4 • 7 'J bO·fl. ~-'0 P74.7,l ti"O. 0 n :-1?4.:S0 .;oo. ':lo 967.00 f.00.90 
96FC.o,, :-,on.in 9(,1. (1,) 'i L1 ::.. • 7 ~l SJ._'jO• (;ff : 0 1. 30 r-9 ,2. J • 0 0 •,AB.9n 92ci.B0 5i)7.c,O 
'3 2 ~ • t: ft nrn.s-r:i 9,.::_i4_r_;\; & n r. q 1.l ';.~.?3.,-,rl bno.cHJ 9:>?'.?n 'Sl.,3.40 91?.00 51',?.lr 
90~.nr ::.:·?. 71"! ,"-'.J;;.rn 7n;,.7tJ Ac_:;.,.(l~J :ir2.c,n R7F-.nn 5F-.3.9n ll75 0 0li f.00.90 
874.70 0(10.90 P 7 :~. ~ l1 6nn."O P7:t.4r1 ~ 0 ~:i; • h U il'-.?. on ,; I, 3. 8 n 852.00 51\4.10 
84?.0~ 5P4.3("1 h!J?.U,' 'i1n.:>o Ct~~.Pn ::,c.1.so R ,;:. • n n F00.9Q 624.7U 600.90 
uc-::-.,4o r,O0.s0 f _;..•:;; • IJ "I ':i n, ,..~ 4 n ,c. 1 ~•Ci Ii '100.o~J 8 0 r~ • ~l 0 591.70 7fF). 00 5':'6.4r 
76:i.on ~ Si 7. 1 ri 7·~2.1Ju 601. nu 



- -: ~Joh~son ~ Ander:on, Inc. 
.~.... :... ::t· ' Consulting Engineers 

STRUCTURAL DATA • '2;1 
.. P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 Code No. ~ ::>::, S-70 -<'.l\-·lh'' ' 

Job Name: ~ · l (' 
'-,),) 0.. ·, '(" "· . r-. - FT S - Re.), R\J....''"" 

By: C. N\o...,;, 1e1 ~, \}...)O .. I'(~\--

'3. \<.o.-;_pa,,-
"---- \ ''..J C)"\'" 

Date: 
\ ') - -7s 

Remarks: Ro\\ -, .:r ., 

Width of Piers:(~,ie.r-~ 

Water Elevation: 5 '67. ~, 

Feature; \ '::, rn \ 1td. 't,;,Joe 
2 "2.S "- 7 '2.8 
\A ":,. bS \,.\S F t>S I= 12..f:, 

, ' 

Pier Shape:d. '"-
5
1)11 · 

_){!C k:c..' c:..'l'\ lj, \..,o-\,s No. of Piers: 3 

Water 
""2.. '1 
LB 

Length: 18 4-. '? 1 Width of Deck: 4~.t) 

FIELD SKETCH 
Profile View 

o+ 0 0 4-i.,2,'-- • 

C.0-.,C, l..;?•Mf' 
S \~r "- ~ - ID~!_\., 

• , I . 

I_ , 

-

I i r) 

v> 
o_ 

. '-· 1 

o<,: 

.J.. I I .\ _ _,_ D;- I 

CP.. I 
!/ I 

,., 

N 

Course: ~, d t'. I?_. R "".,..· 

Area: 

Skew: \ \ · S~_._ ~b_-,_ ,__ 

I 184.~ 

r. 
~--1- ' 

\ I ' I 
lS1-r-.1 e.1 K.d-/~1t- .-/ I - . -

I I I I 
, I I 

• / / )< 

J_-

/ -r ., - 2"' J ,tt,,..,. - -
<l-~-6 



JOB NAME: 3Tc,Z,:.,.../4 HT'!.. JOB N0., 5670 I /o I/ IC 
WATERCOURSE: ,,((~ ~ ,'(oA- ' CULVERT LOCATION: /5 -//;Le /(,:;.,[,::, 
CULVERT DESCRIPTION: BY 6~/,/ I DATE / -18- 77 J 

),✓-~ // 3 v4',: l 'I l-!4i::./,lLtt. {EXTc://::'1vl _.._,.,. .'.:', L.: c .'.: ") /f/./. L,C.:&:;o, 1/ EL. f.CCJ.3 
'-· ...u1 nil. Rb 

/,-/; T /-1 3 °7);c:?_:}_ ( l'o;,-/rc; .£.0~.:~) L 
~-

VJEIR DESCRIPTION: ;::,.,4 v',1; b i(O,A i) .,_/4-1/ 53,/c/ 
<;', 5 'I' 3 °i.:t'.A r,,1 EL. 

5ai</ I El , 
A =- /67('.i .a D = 1<=..o So= -o-

WP= 3873
1 

Ke = 0-7 L= 5f, 
29.1 _ t/.13 {,_9 () oc Sta. /33_9,/ I J Sta. 83~0 R4/3- n = 

c:..:....cuLATIONS AND COMMENTS: 

-//4,.;//,,h ::- t( JI 
-Corq-

/( - , 

( C-Pr-') Yr_ _,,,/v'c /(~ 5 / 
/1. ::-

£P 7Jle,./ .i.L. : 2.. - 0.0.9 < 0,/5 
< l ½ L 5"1 

/!_{;: ( 
,?~~,X' D.016 ,t~xO.C(.5) ~ 

3.,90 
111c.,f c roi( c. u~c: 

1: :~- :=:, .0/9,?0 /2 =- 5 

_ .,,, 1(,-., 1? - "7 h "-S 1,i r . (10 "9 .- 3.05 
~ "--~--_ 

1 
fiy~ ( 71 3l 9)(o 01Sc~ ( ~ 

x(oic.- · 

),' /(-:> :( :: /lPZ 



I 

I 

I 

Xl 

cl T 

'lT 
':lT 
HT 
FIT 
FlT 
ell 
'1T 
BT 

Git 
GK 
GR 
- ' .-·•, 

GR 

.. 1.00 

.'.?'t8.rJrJ 
,·,01. 20 

-
0 71. -~fl 
<u7.:'I0 

r. on 
ll4f.OO 

£~o~.:'!>o 

E.OL• .b(1 

b03.90 

,J. 0 0 

F O.L 'JO 
0,00 

r-2'-i.on 
hU7.?.0 
~O:J.20 

10?'5,0'J 
<.Q;',,711 

'J .O'J 

r, • (J 0 
??5.00 

tC!J.•-JO '-14t:..PO 
~Yf.e-O (-4°,nu 

____ \_'2! ,_! 0 ____ 1• 2 :i. r J 
600.40 ~i4,30 
r:: b~. D 0 
~es.10 
c.. Pr.... -..._ n ,~ ·- . ..., ~, 
~97.rO 
£,ou.E,(I 
fon.fo 

ll95.00 
q19.f'O 
q~..J :~ n 
~ V ' • • V 

1no3.20 
104~, 00 
132:-.00 

/?5.00 1010.ou 54 .. 54,00 

·- - -- -- ~-----. ------ ....... -------·-- __ s_4_._o_o ___ u_._s ~ ~-- _____ •---

b0U 0 6U 0.00 48.00 604.70 o.oo 148,00 

o.on 
'>)5.un 
hfl:i.7G 
',rJl).;.>(J 

971.4.'.'1 

A03.90 
o.oo 

,::.n4.70 
603.90 
<,no,;;o 
~, 0 5.3(1 

----~~f, ._l O ___ _ 
600,20 
'iP5 0 20 
'.i 0 'i.7u 
t;rJO .2.u 
7n7_9c 
,;n6.20 
hOfl.l!O 

:54ti.no 
&('0,9U 

c,. J 0 

915.oo 
6(,7 • .30 

o.no 

603.90 o.oo 
o,nn 6::>s.oo 

825,Q(l 607.30 
F-01,:,0 &00.20 
600,40 101G.0C 

·1-036,00 ___ - 604.00 

l 24R. 00 608,nO o.oo 

:os.no 604,70 
248.00 ~O3.SO 
473.oo 599,ho 
725,00 594,,C 
A3~ • ?0 ___ 5_0~. 7\1 
f71,30 586,?0 
9os.oo 584,go 
9£~.no 535,50 
964.60 600.40 

48.00 
325.,00 
5?5.00 
741-1.00 
/1!16.00 
87-i. 30 
915.00 
935.00 
971.40 

448.00 
t>Ol.10 
IS00,40 
919.&0 
6117,.30 

··•--------o.oo 
1348 0 00 

601,90 o.oo 
fl,00 725,00 

864,30 607,30 
607.30 600,20 
"on.so 1010.00 

1 ci4il. o •--- 60-<i. 60-
608. B • 0,00 

473.00 
_ 60:;>, 30 
600.40 
9"'4,80 
6 00 7 0 

o.oo 
1440.00 

604.10 125.00 603.90 148,00 
603.,50 34e.oo 602.un ~~~~25_,oo 
598,90 548,00 597.10 625,00 
595,so s2s.oo 60o.qo e2s,oo 

__ sr5._4o ___ B57 .so _____ saq,qo ___ e6q,30 
5/-15 0 90 ~75.00 584,90 885.IJO 
~00,20 915.00 600,20 919.80 
se-5,70 945,0o ~B5.90 95~.no 
5A8.10 971.40 

1010.00 602,5G 1010,oG 603,jO 102~.oo 
588,10 
e,04. 00 
i;os.oo 

103/C,OO 
12~-~-• no 11?5,nJ &06,10 1148,00 i;o1.10 12£~,oo 

13qe,on 609,20 1425.oo 609.30 1440,00 
*****•t--:t-:+-:-t.*·+...-·•:t..+.*--t•.+Ll'Slli G OF \,)P ff.'.!) GOTllil"I SECflO!'-iS OF f•KlFlCE•:t:********•******** 

H -::. i::; n r• 
• ., ,:;. ' ' • V '-' 

9l.LJ. cl 0 

d~~.GO 
657.5,1 
IJ7":. on 
91~.oo 
94~.,Jn 
971,,,,. 

t.fJO.LrO 
tGII .20 

:19~.an £-<i?:--..i)u 
~i:~·,.4O P,\4.30 
~ft;.9n e.~~.OiJ 
600.20 91S'.~(I 
5 ,1 ~ • 7 0 S 1) ~. 0 i) - --·-- -

.::fP.10 s1e.t=.-; 

sor..~o 
t:!Uti.LiD 

60n.'I0 
5 •~ !l • 4 (1 

5 ~l!.. 9 O 
E-on.;>O 
5H_C:..'3_U_ 
5fJ,h• 10 

G.71 ~n u' ..... , ,, 

1010.DO 

P2~.nc 
Mtl4. 30 
8'-'~ .• llO 
c19.f<O 
'i64,h0 

1003,20 

bf!0.20 
,:,00,50 

5'18.10 
bn0,40 
505,00 
5"5,10 
5°6,30 
5°7.RO 

91:--.00 

e:;r·. 1c 
{~71.30 
.,,o~.oo 
9?t-~.on 
9f..4.50 

101(1,00 

600.20 

'S98.10 
(,00.2(} 
585,2n 
5P5.70 
i=-00 ,2Q 
'597.90 

919.80 

fl5e, 0 UO 
871,30 
91'i,OO 
93'i,OO 
971,40 

1010,00 

600.20 

587,70 
5A6.~0 
584.90 
se-5,5r 
6QO.~_Q_ __ _ 
602.50 

I 

I 



*******W**** LI~TING OF COORDINATES OF OP IFICE**.***************'"* 

825,00 600,40 8£4,30 600,40 871,30 6~0.20 915,00 600,20 919,80 600,20 
964,80 600,20 971,40 &On,qO 1010,00 600,50 1010,00 597,90 1003,20 597,80 

- -9,-1>. 60 5-se. ro---------911. 4~0--5111'. 10 •,rri. 4 o 6~-o. ,rn 91'.4. e-o-&o-o. 20 964. ao--=ra6~.-3-o~-------'--------1 

955,oo 5as,9o 945, • o 511~.10 93s,oo 5~5,50 92~.oo 585,70 919,80 585,10 
919,80 600.20 915,oo -600.20 91s,oo 5P4,90 9o~.uo 5e5,2o 595,00 585,uo 

· ·-e-as-,:-o •-S""ff<f;-9~-e 15-: o-•- 5-1fs. ~-a11--;·3-o-s11& .20-811 :3·0~--600 ;;2-o-8b4. 3:0·-6"0·0-.r.1·0-· 

I 864,30 5e4,40 857,So 5as,4o e56.oo 5~7.10 B3o,7o 598,lo 825,00 598,lo 
825,00 &oo,40 a2s.oo 6on,40 

•-------·- "-- ---- ----------------------

ORIFICE l\;iEA 1676,0 WFTTED PERIMETER 387,3 29,1/R**l,333 4,1369 

I -------- ·--------

' 

. ~ --------~, 
I -- I 



?'-:~.,., ~---,-: - . .); / 
"'''/ " i 

Johnson & Anderson, Inc. 

(/ ll/C../<-. 

HYDRA~C STRUCTURAL DATA • 
Consulting Engineers 

--- P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 Code No. S:=55-?o· 01 - BS.,,.1-

Job Name: . I or 'W o..r<';;:....-r,- FIS By: ~. 1':" ()..y\ e·/ E:.. w c,...\ \::<:,f" c., ,._,, . i(ospc,_...-

Date: \- G-ll.c Feature: Sc.1. \, R.6 . 8 \""; ~ "· ::. Water Course: R~J R.. V-Y\ 0 ~V\ t-'r"''r 

Remarks: ,p• L - 'OS \.l:5 r~~, I,:)"',\:" 1...:.\..; \.-- L1 ,- " 
~ n l \• "CS~ r s 9 I r, . \ \ \? 

\' 
, ,r-.,.) IC:,_.:: . .. ..... ,.... ' ,, 

I I ' 
. J - / •' . 

\'J j 

. 1 u, 

Width of Piers: 4-~' '? Pier Shape: 0 No. of Piers: 2 Area: 

Water Elevation: 5'o"76 Length: \Co\. s' Width of Deck: \0, -~' Skew: • 

FIELD SKETCH 
Profi 1 e View - Plan View 

L! -----\..,, 

! 
- I I L.. \ , '::, ----- I -

> 

I - . :__,; -
-· i - - . -

...::. - -
' C.01'\C., ,... 

~ ~ v·v -/\~ ,. v ./4\.. ·~ L /,i'l:I\<., ,( ~ , . , /,~ - ;;,,,• 
• • • -- -

'Rd, S'>~. 

11 
' ' I 

I ' ' ' 

' , ' / . ,,, ~ '7 ' / I I I 
I I I ( I I I .L ... 

'! 

'- S'\=>11L '"""0~ --L1..v-ia 
-,-- ii- rJ 

l,~ -"I\ J. I I I 

I 
V' v' - - . '" 0 ~ '--C.... I I I 

,.._, I I I I '2.:.-:H>, ~ ... Cr.., ., . ~ ' - r-J I 
' 

, 
-L.O '-.D 

1- I I i,J - I I I 
I I I I I 
' I I I 

I 

w,s·. I I I 
' ~- t~ ' - . 

- I 
, 

' -

\ \_,/ 
' '-

-i· - - ---'2,0.-1 i:--. 80. 'o - -----., _;; 
:o ' Ii'"- '\, 3 -' 

----!0/, S·· - " 1-t- I -f ' ' -- - -- .. ---- ---- --~ r- 'J '. \Y; \ -JP_ y :o' i ;! - ·---0 c" ;1/o" 0 

\f 
-. 

u -; f. , .o 
2.-:::__,,. ; -- -- -,e'7 \ 

'\.,\SF .• I ~ ./ ,:.... -· . 
-



JOB NAME: ...: Srr~,,,/a HTS. JOB NO. I 5E,7o I /0 I / I,; 
WATERCOURSE: Ket {'JN CULVERT LOCATION: SCH O c ,'/' II€ <-f .:?oA 2} 
CULVERT DESCRIPTION: BY b<!// !DATE 1-/8-77 I 

do J</✓,,-/4.wAL~ MA/ L.C. =-"=>.?..<I EL. 601,t/ 

I ~lcR.. ( ,v/;,.J · c' (,::;,,/lie z-3) ~H~~ 
WEIR DESCRIPTION: ~~D .<'oAt) v#t 

685.f @ ?c I cRE4,~ EL. 
EL5:9S.¥ 

A= Clfc.3o 
, I 

D= /6.6 So= -o-
WP= ...%</O, Ke= o. s 

L= <'?' 
29.1 = ?. 7455 
R4/3 n = d,Oe 

Sta . .,;167b I is1a. 96 5,j 
CALCULATIONS AND COMMENTS: 

- /41111;;/a ~ ~ .r. ''- -Cbrq-

~ ( 8~A)1 ,Ass v ;11: 
, 

//lbTIA<. if uA/ If.. g-;, ½. /I;;: /.0 For? 

--rµcrl: f.l 
I 

~ t) /.0 
< 0,15 ,.. ( 1.9';:.,: 0.015 + /70 /l'0.0.::5 -- -- 0.015 '- - ?e' -A /1. . 

.365 

A It ,,_ o.ococa 7µe/ceFORe VS€: 

/1.::-/.0, 
-,,(1(0.e-

1 + o. '5+{?. 79'6~(o,ocof8) '(ct) (bFq= 3.0/ 
Xl(OI(: 

t!(oR.= /,5f5 . 

-



Xl • 4.00 42 802.00 959,50 900 22,00 22,UO 1.000 

BT 21,00 a.au E,04,20 o,oo 33,00 604,lU o,uo lUO,UU 

I 
- -~-- -- .. - -----· -----·- -

BT 200.00 E.03,60 0,00 219.00 603,20 o.oo 300,00 602.90 
BT ~01.BO o.oo SC'J0,00 601,40 o.oo 600,00 601.50 0,00 ---g, u.oo eou:-00--1;[14, 90-- -- o·;oo a o o-;-o o---.;o s-;·G· o-; o 0--13 o 2-; c, o 
BT eao.10 605,70 603,40 959,50 605,70 603,40 961.50 605,70 
BT 605,20 0, 0 0 1000,00 604.90 a.oa 1038.00 604,90 o.oo 
BI 11 , uu -r15·1r;u o 607-;70 o.u 

GR 60~,20 0,00 604,10 33.oo 604.00 100.00 603.60 200.00 
---G 0R--~6~or1r.~6"""U--,3~0Lr;1J-o--5':19-;-5 0 40u.lJO S-9o. 30 50-0-;-0 0 599-;lO i;-o-o-;-o o 

GR 598.JO POO,OU 603,30 802,00 598.80 802.00 598,80 808.00 
GR 59~,40 820,00 5A9,50 828,00 589.30 830,00 587,20 A4n nn .... - . - .... 

--- GR--: 0~11---,,-61J;cJu~---s •i c,;-9•---- ·a 7 rr. o o-- 5 ss. 61, BTF,;13 so 3-;'4 o-- --a 7 e-; 9 o 
GR ~03,40 1182.50 5~5.E.O 882,50 585,40 1390,00 586,20 900,00 
GR 586.30 920,00 5A7.10 930,00 591.70 940,00 597.71i 950.00 

--GR 603.40 959.50 59'9,60 96I-;-5u 6ur,s-o---970.00 603-;70- 1001t;OO 
GR 606,90 1100.00 607,70 1150.00 
*******************LISTING OF TOP AND BOTTOM SECTIONS OF ORIFICE******************* 

• 
6U4,0U 

0,00 
100.00 
G05-;E.O 

o.oo 
1100.00 

603.20 
5139-;20 
597.90 
i::;_p,i=,_ _ Rn .... ... -- ....... 
6 0-3-;-4 0 
58!'..20 
599.70 
604,90 

'~·j 
'l·, 

0,00 

__ , 
1100.00 
603,00 

--~6 •3,30-
96] ,50 
E,06,90 

219.00 
1 o rr-;1Jo-
810.00 
D.C:.n nn 
U.JU • U '-' 

68 0 ~ TO 
910.00 
959,50 

IO 5S-. o-o-
i;' 

I 802.0U 603,30 880,70 603.40 959,50 603.40 ------------

----------------------------------------------------------
ao2,ou oU3,30 802,00 590.80 8 • 8.oo 590.eo 810.00 597.90 s20.oo 593.40 
82e.oo 5c9.50 030,00 589,30 o40.uo 5q1,20 8~0.00 586.80 860.ou 586.~0 

--*B 1u-;-o o 585.'Jl)-s/8-;-9-o--5as-;6-o--818 ;9 0-60 3,t1-o-ssn-;-1-o--6·-o 3-,4-0-- a e2-~·sir--E. o-3 ~ 40-------------
882. 5 o 585,60 890,00 585.40 900,00 seE..20 910.00 5eE..2o 920.00 586.30 
930.00 581,10 940,00 591.10 950,00 5~1.10 959.50 599,10 959.50 6U3.40 

---,.,~-**T*-*"".,.-m-t."TS,IT,1;-or-conKtJTTJATE'S--OP--~u<nFicr.<*•--.--*-*~-**-•T*r.-*·*·*--..-.--.-,,--------------------

aoz-;uo 003.30 880. 7 0 61)-y;-t.0-- - 9 ~ 9-;:ju----E, \'13-;-trC,-9 5 9 • 5 O 599-.to--9-so.oo 597--;7 
940.00 591.70 930.00 587,10 920.00 5'16.30 910.00 586.20 900.00 586.20 
890.00 585,40 882,50 5135.60 882,50 603.40 8110.70 603.40 878.90 603.40 
8700 9J 5c.::.60 870,0J 5cl s--;-90-8t> 0 • ll 0 51>1,;20 8:J0.00 s 8 ~·•nr;·o-o---5-a . "-



830.9.lia._ 5€9,30 
802 •• 598.80 

828.00 
eu2.oo 

589.50 
603.30 

820.00 

ORIFICE AREA 2142.3 WETTED PERIMETER 

--~- --------------

597.90 eo0.oo 598.80 • 
364.0 29,1/R**l,333 2.7455 

- -------------------- -------------------------------------



..;, ., ' .. . . . . b s \,... •:). V tU C /< 
, . • • <\...\~.,:... 1 4o S • . ;I 
--~}~•Johnson ~-A.nder.son,-Inc. -------··· :_:_~Y_D_RA IC STRUCTURAL 
/>i\ - Consulting Engineers 

DATA • 
. P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name:,· I r 
-- t .\ "-t l"'\T 

Remarks: R,., '.\ ., \(" 

Width of Piers: Pier Shape: 0 3,";,' ~ 

Water Elevation: Si::>~•bD Length: I 43. 'o (ope"',;..~) 

No. of Piers: I 

Code No. 5~::.S-7 c-o l - BS.~-') 

By: C' I"\ <>-i? \,(,' 
\.\I~,, oo.,..-

Water Course: "K .. ~ 

Area: 

I), N e-tt 

Width of Deck: "2.o,O Skew: N Ol"\C. 

FIELD SKETCH 

<.: t .: .. 

. :-·, ..,, 

* .... ~.- - - _..,......_ ' 
T . ,6 ~- -

-....Plan View ~ ,.· _ ~ 

· · _c.,..c. c_,..\,s ~--· · 
- -~ ';,<~'-,!" 

/ - - 1-/1 , ' . ~- ..,...:.. .~.C>----i ~ . 
---,,=!~u .. .---1.~;c

·c. .. -\,. •l.f> --------1--U_,"'-i,,o::__ 

-----

- . o .. +;..~+ 
1,'"''' '". , '-:-.' _\_ 

. -- - --km-'---' - - . - _... -
- I /"- •. 

~+-. 
~-4-- --

. -------,-----1:i;r-'-' .... ~~ ~ I /·',. Rl"t-1---·1 
- ., .. -1: ~ •-t 

;+l. ·4-:-,u,u. 

-!""j 
. ·-·~/ 

- d"-, 
· .. J ~--.. 

' 



•• '-.-· 

' 

JOB NAME: S re R. t. ,,.J (! /-ITS,. JOB No. I 5b7o I /Q I I I ..9 
WATERCOURSE: Keo ;f_v,,/ CULVERT LOCATION: //41,:.e~.4,..Je KoAb 
CULVERT DESCRIPTION: BY[;('// j DATE l-lb-77 j 

on'~ "~ #o" 1du. (. ~ £ ,(Tc/,h/ey./ OP ~I DE /I,;. u, sos./ EL. 606. I 

~,/.,<T<h 
. 

I V✓ EIR DESCRIPTION: PAv'cc /COA i:) i</4 y __ ..,, L9 

@ e < I ~ ,<c .. (b T;./ 
EL. ::X:J/..;J 

El 587.j , 
/7,8 I A= i'o3c'.8 D D= So= -O-

WP :3Yb . .9' Ke= 0.6 L= <"<' 
29.1 = c:76/o o.oe ~. - , __ 

I lsia. /6.326 R4/3 n = ;:, IO. /f>o/"/CS 

CA!...CULATIONS AND COMMENTS: 

- //4;;,,ta, ~ (~;; ') i -C'oFq-

Ale. A~ r' 
6P ..l 

.!:L ~ {ND, 0.0,5' + /?5 w.o« )' 
THQ/' A 

" 0.18 -;,,- 0. 1 5 -z: .. e-r 
~ 3~5 -

-rHE/(€17),-?€ uS€;_ 

11. ~ D.Ot.9f' 3 
,( 

I <1orq =- 3. D 7 Q -;:: 0.1a 
- X l(oR..-

i-t- o.b-1-(t. 7610;(0.01Je3) (cc") y ;( C, ,{' .:-

X1(0J:. =- /.f,c'f . 

-



Xl • s.oo 35 177,00 323,80 
.00 22,00 22.uo 1.000 • :-:1Ji.' 

!,''"-

tJ.l 15,00 o.oo 616,lC 0,00 100,00 6.13.40 u.uo 124,UO 6U1,9U 
"""~ 

0,00 
------- . - -------- ·---•--~ ----

·----
BT 177.00 (-.06.70 0,00 177.00 607.50 605.10 256,20 607.60 605,30 259,70 
BT 607.50 605.20 323.llO 607,60 605.10 323,80 606.60 o.oo 327.00 606,80 
sr· -- - r-; o •- 377. ••---· 606.40 o.oo- ·392.00---606;3 -o.oo-- 400;00 60b-;S · o ;·o o 
BT 50Q.OO 606.10 0,00 600.00 607.20 o.oo 

- ----GR ___ 6T6-;To •-·;o o--,;r3·_-4 c,--- 1 o o-;o o 60T;90 ·2,r. D 0 r:,o.;-;·, Cl 177-; uo 5·0 s-;-1 0 i 11;-o •-
GR 589,20 178,50 5A8,50 1A2,00 567,80 187,00 587,50 192,00 587,70 197.00 
GR 5B8,00 202.00 587,B0 207,00 567.£,0 · 217.00 587.60 227,00 588,00 237,(lO 
1.,R SBB;au 2"47-;uu 588.UO 256-;Z5 Gos-.~ • 25l,;"25 605-.30 25<r; 75 587,60 2s9.75-
GR 588.40 262,00 se9,60 267,00 592,40 277,00 593,20 287.00 592,10 291,00 
GR 593.80 297,00 1',00.90 317.00 602.5_0 321,00 605,10 323.80 604,90 327,00 

--- . GR-- f O-s-;-olJ . 1r.•u--,io6·.·30--392-;o•--- 606,:io 4 o·o,o·o--6-o 6.1 o 5uu-; oo 607,20 600-, oo-
***,..***:t •*_...,**~****LI ST I ~tG OF TOP Al·JD fJOTTr,M SECTIO~:S OF ORIFICE******************* 

177,00 605,10 256,20 605,30 259,70 605,20 323,80 605~10 

-- 1-r,. oo---co-s.70-i-11-,o-o--6·0s-;-1-o- 11a-. so-- 51'9, ZU-1Br.uo-5BB,;,o-· 1:wr·.oo--sa1-. an------------
. 192,00 587.50 197,00 587.70 202,00 588,00 207,00 587,80 217,00 587,60 

227,00 587,60 237,00 508,00 247,CO 588,80 256,25 588,00 256,25 605,30 
·- -- zsg-. 1s-e,05-;-:30-2sY;1s- Sf-l 1. ;;o· 262; o o - 5"8; 4·0··- 26 T; on- 589 • .,o-·21T;-o 0--592·~-q ~-----------

281. oo 593.20 291.00 59~.10 291.00 5°3,80 311,00 600,9o 321.00 602,50 
323.80 605,10 

-- .******.,,******·*-· LrSTHJI, OF-cOORDJr-JA res· OF ORIFICE*******-*******"'*****~-----------------· 

- --1,T.l}o----.,05-;-rrr-2-s-o.2 a 60'l-:-3U-?59-;70--i;r-s-; 2 o- 323. 3 a 605.l o 32 I. u-u--i;-oz-;sn-------~-----
317. 00 bU0,90 297,00 593,80 291,00 502,10 207,00 ~93,20 277,00 592,40 
267,DG 589,60 26?..00 588,40 259.75 587,60 259,75 605,30 256,25 605,30 

---=2"'50:---zs----5cre-;o--u---2"l+T;U--U---S-.a-~i,---z-.3 7-;·o a-- 5 p.·B-;-rru-- 2·27·;-o·r-s-a-7-.--6TI------zlt-;-Q·u-s ~-n-------------
2 o 1. o o 587,80 202,00 588,00 197.00 587,70 192,00 587,50 187,00 5B7.80 
182.UO 588,50 178.50 589,20 177,00 605,10 177,00 605,10 



,-· 
------'----------------,-------------------------------------

• • - • ORIFICE AREA 2032.e WETTED PERIMET£~ 3~6.9 29.1/R**l,333 2,7610 

···-- ··---- ·-·---- -------- --- - -·•·· -

- ----·----------------------------------------------------

I 

·- ··-----------------

-·---- --------

I --------------·-- I 
. --·---------

• I 



,r2 .• 
~•Johnson & Anderson, Inc: 

Consulting Engineers 

)is'$~ 
HYDRAULIC.STRUCTURAL DATA. /~ - • 

P.O. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: -rv -/ /./.S I/?,=-,. ,,:>c)_,v 'I By: _::r::,,,-,y'_,_, /...-; --c. ,,,..,, / .J ,,- ,,r ·:r .A./ /:f',.=-A/.-</if// 

Date: T Feature: 
. 

-~- /C) - 7 C: /✓ ,vf,;/:; [/} ? <"/",< ,r_ L,ater Course: /r£o KcJ.-,,J 

Remarks: 

Width of Piers: , Pier Shape: , No. of Piers: 4 Area: 
3 Rcu-·,· -/ 

Water Elevation: Length: 
-~ ?4,o 

Width of Deck: 
71,0 

Skew: +~-& 
FIELD SKETCH 

Profile View Plan View 

..• 

.. (~)7 

r· I , -- --,---r -·, I I I I --,---·,-·-·, I I I I I I I r --r--·,•· ' ' t t 1 . IF, 
~-. -,-.£-A., - ' ./ 

-~ SI, 
. 

::<,-, 

1 •-- 3 , - ~ ' I ' ~ -l. ..l _:I,,,_ 

/'' I I 

I I < - J N ~-+~ - 5~..5--
Sf?~--- r~ . 

"'"' 
(- H ' I ~t) \( ' ' so.a • -.1 

.s !'., ·--)l. (1:5_:,.,ora) 
., 

\ 
. . n.o ' 1'f . (,>or"'-) c-Z-5·'-.. 

. I 
f -

) I , 
J,:?' -+-' ~ 

I / 



c!• ' 1m., · 

· • · • ;t-;~.,on & And,,~~---____ _ !!!flfff _<: __ S_!_~~-CT_~_R~_l: __ D_ATA. 
, A Consulting Engineers 

• 
. ' 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job- Name: 

Date: .5-=- Feature; ,-4_ 
/'r /!,I; M 

Remarks: 

Width of Piers: Pier Shape: No. of Piers: 
l? .,.., ,. I~ 

Water Elevation: Length: ., -" 
4 -- / . C> 

Width of Deck: 

FIELD SKETCH 

Profile View 

' '\ 
-""-

~ ... ' 

Code No. .S:s.s""'..-5'"· ?<::> 

By: 

Water 

Area: 

'/, cJ 
Skew: :.>- CJ 

Plan View A./ 

/ 
----

'-- , 
---- ---- --------. 

---



.. . 
JOB 

!"•-· 

NAME: {';ry oF ,/4,:~d 
WATERCOURSE:.('cb /( U# 
CULVERT DESCRIPTION: 

,lo ✓, ,,la WALL s 

V✓ EIR DESCRIPTION: t3tvcb Ao ,.uidfl 
/00 FT. "i:)R_e;,4"i:)TJ./ 

A= 3c33.7 a' D= C0.-5 I 

WP= 56<.9 Ke= 0,5 
29.1 _ ?.8351 
R413- n = 

,.. 
vALCULATI0NS AND COMMENTS. 

· /µm4' ~ ,~ ·'._ ½ 

It.::: [ 365xo;~ + l..95xo.or5 i] 
//~ 0,0l)OY 

-x,<o-t -
,X1(01?.-= /. +0.5 +(?.8'3s;J{o.01Yo:;) ('100) 

_,y .t(o,e, =- I. '=,o3 

,. 
JOB NO. I 555.5 I 70 I I I /c' 

CULVERT LOCATION: /~-.,/7/LE £oAO 
B,Y[J(I// !DATE l-?6·77 I 

607.0 EL. fQ7./ 
,,YA(: t.,C. 

/ ~,,/. ,,,.,, 
EL. 586.5 

EL 5Sb.5 
So= 

L= /OQ' 

Sta. /7..3168 I lsta. /7?68 

-(oF(j)- . 

A.~3 

(1oFq= 3.ot/ 



Xl •• oo 61 400.00 591.80 100. 100,0U 100.uu 1,000 • , 
' 

'cBi•; 
l:H 21.00 o.ou 613.30 o,oo 9U,OO 6U7,9U u.uu 2/5,UU 6Uo,4U 

;~~) 
0,00 

----·---·-- --- ---· 

---- -------~----- ----·· ---------------------------------~- ---
BT ~oo.oo E-01.10 0.0-0 325.oo 607,60 0,00 350,00 608,20 0,00 375,oO 
BT 60P,80 o.OO 400.00 608,80 0,00 400,00 611,80 606,10 438,50 612,10 
s,----;c-or.40-- ~7'3;1i"a- ·-,;12-.,.-cr- 6 01,. Ao 51°3 .~4~o-- &12. 7o - - 6·01. o o · 550~~5~0---6·1275•-'0,---.,.60&-. 90-· 
Bi 59i.ao fl?.20 606.50 591,B0 60,.20 0.00 600,80 609 0 30 0,00 623.30 
BT f08,bO 0 0 00 64P.30 &08,20 0 0 00 673,30 607,60 0,00 698,30 607,20 

. -- g~--·-c . 0 0 723-;-30~--6-o· 6. ,.4""'0----0·,'-co"'o"-----'-------'------'-----....c..---------=---'-"---

'.:i~ 

GR 613.30 c.oo 607.90 90.no 606.40 275,00 607,10 300,00 607.60 325,00 
GR 60e.-20 350.0·0 608,80 3-,5-;-o o 608.ao 4 00-:-0 0 596,SO 40 o ;o-o 589,20 'll~•o-· 
GR 589.20 421.00 587,50 428.00 567,90· 435.00 588,00 437,00 606,40 .437,00 
GR 606,40 438.50 606.40 440.00 588.10 440,00 588,00 441.90 588.10 .. 449,00 

---G-R 5fie.3o 456. 00 51'8.30 41:,-3-:-0 o 588.20 470,00 588,30 476.90 606,80 r+ 7h. §"'o-·• 
SR E-06.80 478,40 606.80 479.90 588,00 479,90 588,20 491.00 587,60· 49A.00 
GR 587.00 505.00 5f'6.50 509,90 586,50 511,90 607,00 511.90 607.00 513,40 

·-·1;·R ,;01.00 514.90 586,60 514.90 586,70 519,00 587.70 526,00 587,70 .533.00 
GR 5 Bf. 0 0 540.00 588,00 544.00 586.50 549.00 606,90 549,00 606,90 550,50 
GR 606.90 550,50 606,90 552,00 586,70 552,00 586;80 553.30 588,00 561,00 
GR <,87,40 56i\, 00 s:08.10 575,00 591,90· 582,00 596,60 59T."80 E,09,20 591. a-o-· 
GR 609.30 f.00,60 60e,6U 623,30 E,08,20 640.30 607.60 E,73,30 607.20 691" • 30 
GR 60C-,40 723,30 
**•*****• ****• ** **·•TIST I r!G-OF- HlP7.NOl30TTCM SECTIONS OF ORIFlcE*******•*********** 

-,:rGcJ-;-o-o- bCE,,10 4 3e-;-so 
591,80 606,50 

4 o o • n-u-FITTf:8·0-4oo-;-oo 
435,0G 587,90 437,0C 
440,0Q 5tR,lO 441.90 

-4ro,oo-s-ee·;zo--47·6·~ 'To 
479,90 588,00 491.00 
511,90 586.50 511,90 

--515.oo c. "' ' n ,., ~.:::o. uu 

60€,.40 4-713, 40 606,80 

~96,80 414.~0 5~9.20 
sse.oo 437,oo o06,40 
5R~.uo 449,on 5A8,10 
58P .3-0-4T6-;9b~Ob,80 
58R,20 498 0 00 5A7,60 
607,00 513.40 E,07.00 
5M7~70 533.00 

513.40 607,00 55 O, 50~6, 50 

421.00 589,20 42e.oo 587-;50 
43P,50 606,40 440,00 606.40 
456,00 588,30 463,00 588.30 
'+78,40 606,80 479~0 606-;B0•-------------
505.00 587,00 509,90 586,50 
514,90 607.00 51~4~.9"'7.0_F5~8

0
6~•"6~0--------~·t_•·----

540.oo saB.oo 544.00 saa.oo 



549,00 586,50 ~49,00 · 6Uh,50 550,50 606,9~ 550,50 606,90 552,00 
552 •• 5€6,70 553,30 586,80 561,00 __ 5P8~-- 0 ,00 587,40 575,00 

~1.90 S-9r~-eo 596,60 591.80 6 •9.20 
*********"**** LISTING, OF COORDINATES OF ORIFICE**"'""*"**********"'**** 

606,90 
588,10 

----·-----------------------·--·-
400,00 606,10 438,50 60h,40 478,'IO &n6.BO 513.40 607,oo 550,50 606,90 
591,80 606,50 591.eo 59h,60 582,oo 5ql.9u 575,0o 5aa,10 568,00 587,40 

---5,;-r.oo---s-i1~00-s~-o -s!\is-:a·o-ss2. oo S-A6, 10 552. oo 606-;-9·o---550:-S0_6_0_6-:-'3o·-----·------
55o. 5o 606,90 549,00 60A.90 549.oo 5P6,5o 544,0o 588.oo 540.00 588,00 
533,00 587,70 526,00 587,70 519,00 5P6,70 514,90 586,60 514,90 607,00 

· -- 5 r3 ;40-·--1:;o 1 .·oo· - 51 r; si o --6 a 1·~·0 a ·-511 :;-9 •-- 5" .s. so---5•". g·o --5a~ 5 o ·5 o s ~ o'1fs a '7. on ·· ··--·--·- ··· 
498,00 587,60 491,0J 58A,2G 479,90 5A8,00 47S,90 606,80 478,40 606,80 
476,90 606,80 476,90 5BR,30 470,00 5A8,20 463,00 588,30 456,00 588,3C 

-~~ ~-----44~.oo 58A,10 441-:-50-SRR,OO 440,00--5P.8,lO 440,00 606,40 438,50 606,40 
437,00 606,4U 437,00 588,00 435,00 5A7,90 428,00 587,90 421,00 589,20 
414,00 589,20 400,00 596,80 4UO,OO 606~•~1~0'----------------------------·---

ORIFICE AREi\ 323~,7 WETTED PERIMETER 562,9 29,l/R1<*l,333 2,8351 



,,~Johnson & Anderson, Inc. 
Consulting Engineers 

P. 0. Box II 66 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: r· .L- r 
I / 11 0-f 

\ ., • .' ·z._ v LUC..I< 

HYD~-I~ STRUCTU;AL DATA 

By: 

•• 
Code No.551:i',,-70-ol•-t! 22.. 

'1,.- ... ~t,,...,..l II ""I 'v"'/: 
s ':; !" ,>.J 

Date: · IF t I ll..-\C..-7C::.. ea ure: \AN 1,y;,:'f ~t?.11')<:,( Water Course: RED Ru,-; 
Remarks:' L' U S 1 0 .::,, l O ;S,>'; , u , -s .<", , "- • • .:,, > L . G. , 

s. Co -, B 9 /C::::, 

Width n-F o.;,...,,.,... ,_ Pi er Shape: ~ <99t.5o?D No. of Piers: ?8' Area: u I I I Cl ;:i • I DIA. ~ E.A, 

Water Elevation: S°;s,~7 Length: /08-- Width of Deck: /05,'::, Skew: 
/\) O Y\, e_. 

FIELD SKETCH 

Profile View 

-- ., ~- ... 

Flc,uJ 

-- _.r-J 
~ -.. 

l 
• 

l 



-------··----------------------------

JOB NAME: <!.rr/ OF J</41(ito/ JOB No. I .5.J5-5 I 7o I / l c-c 
WATERCOURSE: ;1 ec.a l(v,-./ CULVERT LOCATION: J/4,,/ OYl(e 1?0All 
CULVERT DESCRIPTION: BY c,C7/I I DATE 1-co-7 ;f 

r-v-,,#.-:-1 R-✓--:-:-~-:-:-T_I_O_N_: --=-1?.t-✓.-e:-o_,1_0_.A_/j-~-yf-' ✓-------, ,::;;. ,.e. 'eo, 
9 

/ 

(? /06, Of~A"l;rJ-4 EL. SB.9 . .5 
I I 

A= /ell ll D = c'o.s 
I 

WP= <8.9.8 Ke= 0.5 
29. I = -s( 30t.3 n = 0.0 C. 
R4l3----

CALCULATIONS AND COMMENTS: 

t/ .. / I /( " - ,,,J1,4,v,1hA1.:; s :,.( - I 

"" ( I T.5 /0.0/5 t:. + 1/5 .(0. 0.?6 ~~ 
/l A t'YO ) 

It.~ 0.01.959 

-X,(oi<-

EL 5895 
- o-So= ----

Sta. <'6C C 5 I 
L = /06' -c.....=.:::-._ 

-CorG?-

)t:;.c.5 

c'o,c-Q=- 3.or/ 

lsra. ?.5,31..5' 



Xl .22,00 38 500.00 604.00 11'00 106.00 106,00 1.000 • ;, ,:t, 
'> 

dT 16,00 o.oo 1',l0,70 0, O·O 87,00 610,40 0,00 187,00 610,10 0,00 
-·-- --------·---- - ···-··· --'- --·-

--------- -- ---·- ·---- ------------------------·~-·-
aT 2a1.oo i=,10.00 o.oo 3A7,00 610,70 0,00 404,00 610,40 0,00 500,00 
BT 611,50 o.oo ~oo.oo 6)4,70 607,80 538,80 614,80 607,90 565,20 614,80 

·--B,--·,;o,. go--·,=,cr1r;o ~-·i:,14. 10 - · r;r1. 80----·e,04; oo···-- &1r, ,~•---~a.o •--61s-; ou--·-E,1 o ,,rr--- -o. o c 
E!T f.87,00 611,0U 0,00 7 ;> 3, (1 0 610 , 4 0 0 • 0 0 8 0 0 , 0 0 6"1 0 , 2 0 0 , 0 0 

• 

----GR 1,nr.10 ·o.oo bro-;i:io---a1~00 610~ 10 teT;-oo G 1 o-;o o 2s,.-o o 
GR 610,40 404,QO 609,20 487.00 f.04.90 son.co 607,80 500,00 
SR 604,60 507,00 593,30 527,00 590,70 535,00 590,80 537,40 

--. -GR--r.u7;5~•--=5~3s-;-a~o--G•7;90---s40-;«o~--s9u-;·40 5·41} • 20 s·8"9~s•--545-;o o 
GR 589,90 555,00 590,00 560,00 590,20 563,80 607,90 563,80 
GR 607,90 5G6,1',0 590,10 566,GO 590.30 570,00 591,20 575,00 

- ·-- G~ - fUT;"o /,Cf't.O ,; 0 4; 0 o-- -6 0 4-;• u~-- 6"09-;3 c; 11~-;u o 61 o-;10 675-;00 
r.R 610,40 723,00 609,20 787,00 609,E,Q 800,00 
********•••••••••••LISTING OF. TOP ANO BOTTOM SE CT I or,s OF ORIFICE******************* 

500,00 607,80 538,80 607,90 565,20 607,90 604,00 607,80 

500,00 604,90 soo.oo 601,eo sno.oo E.nS.50 501,00 604,60 527,00 593,30 
535,00 590.70 5~7.40 590,80 537,UO 607 0 90 538,80 607,90 540,20 607,90 

6~70 
605,50 
/;07,90 
s·~eo 
607,90 
605,10 
611,00 

3a1;·00 
500.0Q 
537.40 

.. sso;o o 
565.20 
604,00 
687;rJIJ 

-- -· 51J (J.2 O--S'=To.71 0--511 s:-~s-P 0 : s n -.-s so·; o o- 5 R 9";8 cr-55 :a; n ~ e 9~9 o--s60· ;11u--s9 o-; 1l o,----------
563, 0 D 550.20 5~3.eo 601.90 ses.20 607,90 5Gf.6o 607,90 566,60 590,lo 
57n.or 59o.3o 575.oo 591.2n ~ou.oo &n5.10 604,0n 607,80 604,00 604,DO 

- ---**•*** **-* *r•,t'at-[TSTTr,ju • F-C:OORDHJATES- OF- OR IPICE••* "***.*.**********'"'** ______________ _ 

ITTf,00 007 ,tiO 538.dO 6 0 7 • 9"0C-5&5;;;-U---60T;9 •-b(Tlj , o 0 607,80 b U 4 , cru-1,07-; ff 
604,00 605.10 575.00 591.20 570,00 5°0.30 5(,F,. 60 590,lo 566,60 607,90 
565,20 607.'30 563,eo 607.90 563,FIO 5"0.20 5Gn,on ~90,00 555,00 589,9() 

SU; OU 589.EU 545.00 5RY .• 50 su n-;-2 u-se,o·;-q o--s,;1;-;2l'--str7-;<Jo 5 3 o;t,0-S0,;9 
537,40 607,90 537,40 590,80 535,00 5° • .70 527.00 593,30 501.00 604,60 
soo.oo 605,50 500,00 607,80 500.00 607,eo 



• • • lf,3DE.3 

--------------------------------~-• 

---------------------

------------- -------------------------

----------------· 



~~,J~,~ ... 
P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

'0, ::. c';l.- , - \...., v w c. e 
HYDRAlc STRUCTURAL DATA 

. •·· ..... 

•' 4:-. 
Code No'.5p55·70-1/-'.'.,z6 

• 
Job Name: /'• 

c.... n· r.r. _ s. RED K.Utv 
Date: 

11..-\7-1 S Water Course: Re.. 
Remarks: Ro\\, L 

Width of Piers: ,. es' 

t:> .s 
l'Z.. 

Pi er Shape::JJ c, ; ::, 
II 

t._} (.•,) No. of Piers: 

Water Elevation: S~'Z..'~\ Length: // 4.i:. Width of Deck: 

FIELD SKETCH 
Profile View 

~-----,~~- ~~ 
r.:1 ==. ;;:;:;-:1 ===t1=.=;-;11=-=-:--. ==I~ : , - I 1 ~- -

=r1•·,• 1· •-~•.-, -~ ·, .. ·.l.'. •· •. ·;__, .. ·,; ~s<- •' ' .... ;'-,1\ .. ;~/{oAb -, ' ~-~--"---<. ,j\ - -~- ----~ -- . lJ' 
7,S' +. ·-. >:. :' . :.: ·1 :·~ ..... · . .: · ,J,. ·'. ·-;._:· . . L·>: 

-rJ?·'''J ~:2:3 f: 4B '-r--'Y "' ];·~:j 
.J_ :.&~~-- I /o., ~ -------~-,. 

'\ 

bSF-

fl,'2 -, 

a 

I I:, 
' _. 

I 
; 

I 

' ! 

I 
J. 

, 
/ 

I 

6 AO..., 
Area:· 

28--

I -

-i." 
~ r;~ 
7 I ,le ( 

I • . I 



,. 

JOB NAME: C1TI o;= ~RKc:# JOB No. I ~s.s I 7o J ; l-e6 
WATERCOURSE: leh /(1.N.J CULVERT LOCATION : be //n:,,/ (?.,11/aT. 'bo 
CULVERT DESCRIPTION: BY "l»/ IDATE l-<'o-77] 

,/c, Jtl;/)1.i/4lL Q.. /:t,,r. ,!_t'. : 6'>8-/ EL. 6/.3. z 

~-✓- eali:b 
V✓ EIR DESCRIPTION: ~Ve-b ;?oAui-h✓ 

c;;> 3/ ' B!c.E-4DTII 
EL. .55(.)./ 

EL -5..5t). / 
I , 

A= /3/7.9a D= 18.f, So= -o-
WP= c'b.3.5 6.5 ~/ -Ke - L= 

29.1 = 3. ¥//3 
R4/3 n = o.oe Sta. c&:>31 I I St a. <"8000 

CALCULATIONS 
••• •• . . . - ·- ... .. -· • ••• . -

AND COMMENTS: 

-/4,t1tl1il,J 'S 1A ,,_ I -C'orQ-
~ ( /60 XO. 015 z + /05 )(O.0c5 )°"E , 

I( <:"65 _Alie A.::.../ 

TH~# 
A. I o.o~ ..:::: o.15 - -11.:::: o. 01..95 8 - .. .31 • t. 

TIIEf.ePO~~ use, 
- x1(oi(.-

-1-(3 o/"113)(0.01.953) (s 1) 
,t ~ / 

Xl(olc ~ /. +0.5 
CorG. =- 3.ot/ 

,r1(0,e" I 54/'o 

. 



Xl .21'.00 30 179.00 291,00 .00 31.00 31.00 0.950 • -·- ' ,~···· 
:1"'' 

BT 10.00 o.oo b14.CO o.oo 79.00 613.60 o.oo 179,00 613.20 ,!" 0,00 
------ ---- ··-- -·-- - . -· ·--·--·-•-·- - ----. ---- ·-----· 

:+; . .,.rj-,, -- ·---------- ---·---- --- --- - -------- -
BT l 79. 0 O f.14,10 606,70 243,00 614,10 608.60 291. 0 0 6111.00 608.60 291,00· 
aT 613,20 O.QO :173,CO 613,40 0,00 1;00.00 f14.70 o.oo '-164.00 615,St' 
ar----u-;·oo ------------------ -- ·------

GR E'12, 30 0,00 611,80 79.00 611.90 100,00 612.00 112.00 605 0 00 157.00 
R :·us-;-s-c 1/~T;O hlir,iO 1 7"1;-oo 6os-;-oo 11.,.-ou--·s'33·-; 1 21-U:-UO 59T;30 2n;~·oo 

GR 590,60 219.00 590,10 224.00 590.20 229.00 590,40 234.00 590,10 21.11.50 
GR f08 0 6Q ?41.50 608.60 243.00 608.60 244,50 590.10 244.50 590.40 24<;,00 
GR :'9C, 80 254.uO -s-c, r:-5·0-~s9·;1J 6·05~30 28'2-;-0 0 605-;3 29r,Cl0 6ct8-;-60 291.00 
GR f0f 0 50 ?91.00 f.09,80 300,00 613,40 373.00 614.70 400,00 615,50 '+64,00 
*******************LISTING OF TOP II ND E'OTTOM· SECTIONS OF ORIFICE******************* -------------------------------------------------------'-

179. 00 608.70 243,oo Goe.fa 291.oo 608.60 

179.00 
219.00 

179.00 60A.70 179.00 605,00 
?.24.00 59Q.10 229.00 5°0.20 

210.00 
234.00 

593.lO 
590.40 

216,00 
241.50 

591.30 
590.10 

---21+1., 5~"•=a-,.,..6~u---,2~0-0-6 OF~-24q-;-5-o--td,876.,,U_...,2~4~4-. 5-U--590-;-1-cr--2~9-~--o-o---:,~-o-;4"
0 
____________ _ 

291,00 605.30 291.00 254.oo 590.eo 259,oo 5g1.5o 282,00 605.30 
2':;1.00 606.50 

*** .. * *"'1-"'-f'fT'I' *•-C:TSTTiiG- CF COD RC IN A TEs- oF-oP TF'TC~*•,. *"'·*-,.-**"'* **"' **"'**-* *-----------------'---

282.00 ?t::;Q nn 
C. __, ..... u u 591.50 590.10 

244.50 608.60 243 0 00 60~.60 241.50 608.60 241 0 50 590.10 234.00 590.40 
----·22 9-; DD~TT:.?U--2 2-ii-; C •- 5 91'-:-l·•- 21 9; D o--s q er;,; iy-- 21-r. O o-s 9 r;-3 •-21o-;00-593-;1 n-------~-----

179.00 605,00 179.00 60A.70 179.DO 608.70 

3.411-..--------~---'----



' 

t::,;::2~ t/ w C, ,.:::. 

HYDRA~C STRUCTURAL DATA 
Consulting Engine~..,-s 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: r.2.s. By: 

Date: . \ 
1-Z.-\ e,-lS Feature: ~~00·· 

.::.e. Water Gourse: 

Remarks: .., ,r:,1,;; r f")N C:'I",'; Pit..- ,,., r Jl,1,,i.,A.,t) 1),1 ( Eel,. 
\ 1\ 1 h 

.,, ' L.-

\ I 'Z. '1 )( \ b 1 
u.lcoo '\>,.,..,_ 

Width of Piers: 
1-Z'' 

Pier Shape: CJ \'L·:.'""'"0"': 'i'e,\u; 
\l,, C,, i,_ he:C.. 

No. of Piers: 7 Area: 

Water Elevation: ~-e.e Y"\ o-re, S. Length: Width of Deck: /8 I l17' 
Skew: 

FIELD SKETCH 
N Profile View us I'": n::. 

-= 

--------,------,-----,-L;.---.,------,---
1 '!I-:_ I.,:; ~ 

r-L_:::+--_c_--,r:'-::..:...c.:;_ __ =,-_ \ I"'\ -==-----;---;";----~~-_;,~--jo,.;) 

~ ..... ----.. -.. ~-----,-.------1 \4' : t 
\i.' ~ \,w. bt.'t" . V,'i..i1L, I ' ' A"'": lt),1,J. !_ I 
·-;,•,ksl ..... ~,,i) .,__ ' 4 11 

a- c..t 1,e.1, 

A~~'i"An') 

1" I : 

\__ - Lo-..~e. \:,(oc..k.s l-4 1~i.' -to 11
><. 2.:) 

~ s.+onc. · \ ~:°~eV\ 5 lo..b.S C.oV'IC '. 

O'r\ $\opes \ '"" c..\.-c,.'rlV-.e. l. S.ec. 
Wo.J·er e.\e.v<:. \AS1 [>'5, \ ~ V.S.F 

• 
Code No. SSSS-70-o\=~4-

'2.uf-J 

.) 
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, 

,,,., 

, • • • ·- --- ---------------------·•- ·---·-----•-------------------- ------- -------- ------ -- .. -----. ·- - ·---------. --------- .. --·--•-

JOB NAME: (:/Ty' OF ;.t4R,?fd JOB NO. J 555.S J 70 J / lea 
WATERCOURSE: /(eo l(u,./ CULVERT LOCATION: ;)€d &~ (',eo.3,31,,/11-

CULVERT DESCRIPTION: ff-AILK.OAt\ 6KIO<?e- BY 'U:1,,./ j • ATE- 1-31-77 I 
No i-c/4../(3WALlS /IA)'. t.1.'_=- ~ID./3 EL. 

bl3_/ 

~.;.o,r~b .. / WEIR DESCRIPTION: r.'i?AVc'- /C41Lla:iAn --A_,1,, -1.~r 
SJc.l 

18 ,cro, CJR.<=.AoTI-/ EL. 
EL SY?./ 

;t/38.9a 
., 

/8.7' A= D= So= -o-
WP= t./Sc.f>' Ke = o.5 L= /8' 

29.1 _ b.<r3~ n = Q.018 Sta. cac///3 I ls10. ?8Y~l R4/3-

CALCULATIONS AND COMMENTS: 

/4 'Iii ' ,, 0 -CoFq-
- yt,./,./~ 6 J /( - . Ye t ' j' 3<0,KO.ot5 +/.::DJ(O.CJ?S I ' ' ' I{~ 

'/-'jo .,,,./tea A~ I 
A. I 

Tu~,./ - - - - 0.D6 <0,16 '- - Id. 

I/.~ Q. 0/8</5 ,7,,/t:;J:eFf:>l?i: OS~ 

-)',<o,e- ~ - 1-,.:=../ 

( t. ,;)(o.01a15)(1BJ .. C"o,.,.q = l- ot/ - x!(ot= l.+o.s-,- b.< '<' -· - -· · ··· .. 

X,(o R...,. 15 38 

I 
I 
I 
' 
' 



Xl 

BT 

BT 
BT 

GR 
GR 
GR 
GR 
GR 
GR 
GR 

2e,oo 57 .. -...-- - ----------- ---

8,00 

300,00 
613.lo 

0,00 

613-,40 
o.oo 

300,00 

615,UO 

610,80 
600,00 

1117,00 

o.oo 

343,00 
613,40 

100.00 

613,40 
o.oo 

614.so o.oa ~14.10 20.00 613.20 
611.30 - 228,00 610,10 __ 294,00 607,60 
602:-20·-- 314~•0- - 610,80 314,00 -610,80 -
610,70 329,00 610,70 330,00 593,90 
593,oo 340.00 592,40 343,00 610.10 
592. so ---350. •o- 5"2. 60 _____ 35e. o o--7.i o. 10 
592,50 360,00 592,10 370,00 592,20 

GR 592.30 374.00 592.60 380.00 592.30 
GR 610,60 ___ 388,00 594-.-60 388:oo ____ 597,60 
GR 610,60 403,00 603,30 403,00 607,50 

o.oo 

614,40 

610,70 

100.00 
300,00 
315·.oo·- · 
330,00 
343,00 
358-. 0 0-
373, 00 

o.oo 1.000 

o.oo 2UO,UU 

417,00 613,20 

bf2.80 128.00 
610,80 300,00 
601. 70 ___ 315,00 
593,10 334,00 
610.70 344,00 
6io :t•--·-359. o 0--
610. 10 373,00 

• 
613,90 o,oo 

610,60 500,00 

612.20 200.00 
609,20 300,00 
594,70 32~00 
593,10 337,00 
592,50 344,00 
592, 5 •----- 359:-ao·· 
610,70 374,00 

385.00 593.60 38i.OO 610.60 387.oO 
392.00 602·,80 402,00· 610,60 40~00 
411,00 608,90 417,00 610,60 417,00 

__ 4_7.I_ ,Jl ~--~!_l~•-2_0 __ ~ ~()_ ._o_o ___ 61Q__,:?_o__ 528. o CJ_ GR 606,80 417,00 611,10 ij28,00 611,60 
GR 610,70 528,00 608,50 600,00 
*******************LISTING OF TOP AND BOTTOM SECTIONS OF ORIFICE******************* 

300,00 610.80 343,00 610,70 417,00 610,60 

300.00 &07,60 300.00 616.ao 300.00 
3is,oo 61 • .eo 3i5.oo 501.10 329,00 
330,0~ 593,90 334,0~ 5g~.10 337,00 
343,oo 610.10 344,00 61n.10 344.o~ 
358,00 610,70 359,00 610,70 359,00 
373,oo _592.2.0 .. 373,00. 6.10 •. 10. 374.00 
385,00 592.30 387,00 593,80 387,00 
392.00 557,60 402.00 60?,80 402,00 
411,00 607.50 417,00 60A,90 417,00 

609,20 
5°4,70 
593,10 
5'-'2,50 
5q2.5o 
610,70-
610,60 
610,60 
610,60 

314,00 
329,00 
34[•, 00 
350,00 
360,00 
374,00 
313/\,00 
403,CO 
417,00 

602,20 
510,70 
593,00 
592,80 
592,50 
592,30· 
610,60 
610.60 
606,80 

314,00 
330,00 
343,00 
358,00 
370,00 
380,00 
388.00 
403.00 

*************•-iISTING 0~ COOkD~~AlES OF ORIFICE********************* 

610,8(' 
610,70 
592,40 
592,60 
592.10 
592·, 60 
594.60 
603.30 



If 1 l , o O .0 7. 5 O If O 3, 0 0 
392,00 97,60 388,00 
3ESwDC - .S<J~.3U---33D-,~~--
373,00 552,20 370,00 
358,00 610,70 358,00 
343,00 610,70 343,00 
330,00 593,50 330,00 
315,00 610,80 314,00 
300,00 610.80 ·• --

603,30 
594,60 
Sg.;:, ,-e-if 
59:>,10 
59::>,60 
59::>,40 
61n,10 
6In,no 

403,00 610,60 4.00 610,60 402,0U 
388,00 6]0,60 3 .oo __ 610,60 _387,00 
3-74,-0{} ~-Sq.2,-30 ---3-74. frtr·· 6'10.-7-0 ·373;·fr'(}-
360,00 592,50 359,00 592,50 359,00 
350,0Q 5 9 2,BO 344,00 592,50 344,00 
3'10,00 5°3,00 337,00 593,10 334,00 
329.00 610,70 329,00 594,70 315,00 
314,00 602,20 3oe,oo 609.20 300,00 

602,80 
593,80 
610-;·70 
610,70 
610,70 
593,10 
601,70 
610,llO 

• 

ORIF ICE __ AkE~--- _ 1_438.9 _wr::rrEp p_ERIME_TER_ ___ 452,8 29.1/_R**l,333 _______ 6,2434 --------- _ 

--- -·-- ·- - - .. -------- - - --- --- -- --------- - - . - ___ ., _________ _ 

---- ----- - ---------- --------~--~--

. ---------------- -------- ----- ----

/ 



:-1' 

,----P.\\ • 1 t ~~,J 1h1 son & Anderson_'. Inc_ . .... _ 
I • Consulting Engineers 

P.O. Box 11 'p -~ 300 Dixie Highway Pontiac, Michigan 4.8056 

Job Name : c :t ,. ,;;;_ \.0., - .- \. \ ,=.t.:'5, 

r:::, ::, :::> ~ J w ,,;, r<-
HYDRA• c STRUClrURAL DATA 

'> ;,c: ..,.._ h 'c> l ', By· · 9,...._-,t 

• 
Code No. SSSS -,o-o I- f:)S ~ I 

\ . '-
~.-Sec...+u~....., Of, 

C.f'.4. v..l\ • 
·, le'. ,, 

Date: \"'1.-11:i-7S !Feature: ol \nlt,'I 
N, o,-,o Ho""" d -~•_t:.i--,d,.,. 

Water Course: '2._, 'D Q>u..._, 
Remarks: 

D...., k o ~ ,._, s-, , e;~ ,:;u;,:,,.. x: .. ::,,._ ;z_,,_' 

J?\,~.\-o~ R',-,Ll "l '1 l.45 Ds. 
'23 i..4-

Width of Piers: Pier Shape: -

"DTu ... , 
\.I:, F= 
2.~ 

DsF 
2/o 

e.e, 
-Z.'J 

No. of Piers: 

LS 
"2..~ 

Area: 
·---

water Elevati,on: SC:,;,,56 Length: (,, I , Width of Deck: SI 
1 Skew: --

Profile View 
FIELD SKETCH 

~ - \ !Plan View -I (>k~ -~-

' -, 'f n - UiH ..............,_ f T ! I I ..,,. -... 11 I ,, --- 11 - --i 
I ., ·- I 
-- ' I I ' I ' 

' . I i I I -

• I t I 
I . SJ I. -~----==----~ L ' I - -, ''"', n~I =====I~ ~~,· -+---- - - : i ' 

irl---li--l--=.:.:..=:;il~F--=-·=-:::==:-----c--:n=;._==~-~-I-,\_~---. _ _:: ·I =. 1 1-\.~, Mo ''eJ : 1 

~'(_-r ;=--·~;_·""=-:...:·• .... _·1.,_,· _-_-_· -·· ·~ '/ ; ~, • ~ j_
1 

iL: ',-i 
I _,,,, ; -- c__,, 
' ,r ' \ 

/ ' \.,,,,JJ~ - i - . ...., , 
> J .,.,_./ ,-., 

\ 
I ~i, .J 

Fie~ - -I 



e' 

' • e • 
JOB NAME'.C;ry' OF W4<:t'M"' JOB NO. I 555.5 70 I I 131 
WATERCOURSE: .?ec Kull CULVERT LO C A T IO N : //_ouµO ltbA O - //c,i?.7";1 3oc1,/c, 
CULVERT DESCRIPTION: BY&// I DATE 1-:31-77 I 

,fu .I, ,,.le; l-(/4!t,l. ~ /1,,v. L, C" b09. l:> EL. 61~,7 

~-<O···· .. ... ... ... . 
·- . ·- -··----- . ·-- .... 7········· /, . 

. . -- . . ·-. -

WEIR DESCRIPTION: -¾lleo KoAoidiY 
EL. 5,!)c.¥ 

51' 6fcA'bT/.J 
ELS~~ 

_5)j4.I a' 
, 

A = O= /7.Z So= -D-

i 

WP= 1</7. 3 I 
Ke= 0-5 L= 

51, 
29.J : ::> «/17~ ~ ,-..::, 

31350 Sta. 3/<!~J? R4/3 
,.,.,.,,....,, 

n = (....l,.Ut_ Sia. 

' CALCULATIONS AND COMMENTS: 

-/4,.,,¥/n':s 'It··- le -CoFQ-

I 

[ 80x~~~ z ,. 7oro.oe5 ~ J ./,,_ A~c ,e::: /"frc;. 

77-le ,./ 
A t? o.oc/ ~ 0.15 -- - ::-'- - 5/ 

A.~ o.oeot?.9 11/c I?. t:: ~i?. .-:- O!!,t: ! 

-Jl(oR.- /2.:::.. e 

//(_oie. = I.+ -,. (e. q17~(0.oeot:Y) t(5 1) (!oFQ:: 3.Dt./ 

Xl(o~=- /.SS/ 



- .. -. -Xl---.-0-\l9f-----3-l--3-9.(},00'---3&l.00C---1U-0-.__10.(}.0U----l-OO.-UUP----1-.ouo1-------•-=---,.,...,,---
-- . ----· --·-· -- ···----· ---·-- -·· --·----·-· --------- ------...----·--- --·-····------·-"------

c!T 13,oo 50.00 616.60 o.oo 63,00 616,60 o.oo 163.00 616,50 o.oo 

· ---BT----263. o-n-- {-.l!'r;OO---- 1), •er-· 26&, 00-------1:;13, 7n-~-- 0-, 00------ 3 O o-. oo-- 613, 60--- O·. 00 --- 300'. QO 
BT· · ·-f,-l'+-.-1-0· 61:t<t-;f>--O- ______ ,,f.1 ;Oo-·- · · 151-4-~-.to· .. -£,-1,9,tt 3bct-.o-o-- · - '613·,-71)· ---- ----o-.iltt · ---'ttlO.tHt 6-13;,o--·· 
BT O,oo 44 • ,oo 613,80 o,oo 463,oo 614,10 o.oo 500,00 614,20 o.oo · 

GR 6H,,Bo 0,00 616.60 50,00 616,60 IS3,00 616,50 163,00 615,00 263,00 
GR 613,70 26{-.,CO 5CJ 8, 9 0 300,00 609,60 300,00 597,50 300,00 594,00 310,00 

-_GR 5')2, 66 313,00 5<,-2.G0 315.-0-0 592.-(, 8 3 2-0-. 0.(} 592-,·'I 0 32-5,00 ----'5'J2-. 40--336-, oo-
GR 592,40 335,00 5CJ2,60 3UO,OO 592,90 345,00 593,90 347,00 595, 40 350,00 
GR 59£1,30 361,00 609,70 361,00 595,90 361,00 613,30 398,00 613,30 400,00 

--CR 613.80 4 4-&.-t) 0 ,;11+-.-10 4 6-3-,-0 0 614.-;'0 50 0 ,-00 14-. 2-0--523. 00 --6614-,-2 0-- 533--. O 0-
GR 614,20 600,00 
*******************LISTI~G OF TOP AND BOTTOM SECTIONS OF ORIFICE******************* 

300,00 609,60 361,00 609,70 

300,00 598,90 300,00 609,60 300,00 597,50 310,00 594,00 313,00 592,60 
315,00 592,60 320,00 592,60 325,00 5CJ2,40 330,00 592,40 335,00 592,40 

-340. -o o- 5%•-.-60---3 45--. oo- 5 'l"?. 90- 34 7. 00---.:.593-,-90---3.,o. o o-- 595 ,-4~6 1-. oo-- 5 98. 30 
361,00 609.70 361,00 5CJ~.90 

************** LTSTlNG OF COOR • Tr•ATES OF ORIFICE********************* 

300,00 609,60 361,00 609.70 361,00 609.70 361.00 598,30 350,00 595,40 
- --341-. o~ 53.-9-0--3'! s.o-o-5 9?.-9(}-- 34 o ,o Cl- o O 2-. G0--3 3 s-.-o o--s 9 2-. 40-3 3 o • o 0--: 5 9 2-. 4-o--------------

325. • 0 ~9~,40 320,00 59~,60 315.00 592.60 313.00 592,60 310,00 594,00 
300.00 597,50 300.00 60CJ,60 300.00 609.60 

ORIFICE AREA 954,1 WETTED PERIMETER 147,3 29,l/R**l,333 2,4173 



hnson & Anderson, Inc. 
Consulting Engineers 

2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: ,,·..1-\.... \ 1,, I 

c~ 
Date: 1-Z..-\~-lS 

Code 

• B~ 
:fl, ,-,.... ... ,.. ___ , ..,_ 

No.:::,_>:, ,-10- o 1- ~.L. 
"1(.--• .:~-+-r~,,.., r:.i.,.. .. 

Water Course: -p,:: b "R_ u 1\/ 

• • I I·- , '· J \ 

Width of Piers: 

Water Elevation :S"") 3 .St,. 

I '--

,,i-;~, ,.' .. : 
a.,~ < .·• ~-:·: 
; 5;_..·-~---... · ~-- ·, .. -< . 

, r .., 
) l 

( : 
I 

!i' 
~';I . "' -f.. \ , I °" I i, I i' 

{ i l 
r ~_i ! 

·"' -;~-~l 
r ~ I •• 

/ / ·.. . .. r,,.. .... , .. 
~ ,- /' ... ·. ., 

f ... • i •• -~ 

- _, -

":>\ ""2 7_ ~ ~l-:-.., 
Pier Shape: 

Length: r- r::i. --
""' '-' 

' ' - - I - -' . i 
\ \ J;::;:::=_•_I 

. '-"'-' ~- " ·_• / 
-!- ··1.· · 1"" 

' 

No. of Piers: ----~ Area: 

Width of Deck: S.?_5 _,. Skew: 

FIELD SKETCH 

,. ' , 
z. 

Pan View 

-i 'f 7 ·.:::,.. : , r 
.... - ,•;~.-. 
,:,_i., ''"'' 

.; 1· .___--r::t:i-~---+--~~I ~_,L C ~ :· •• ', I 
t-----1+-'-, ,---. - ------ ;--

{YIO\d 

•
I -· - - - - ·- -

! 
1----ir--+ - - - ~ - ,- ~ ~ 

<> I I .· l"fi.' 

' ' -
~ ~ . 

\ 

•, I I 
fil : 0 

N 

l ' 
" 

~=,-r .· l'} .~ 
!----1+'-I - - -j •-· - - - I 

i----,-----i 
1:-----1·/-"'.i - -- -- - ·- -~~l'-o 

T .. ·• ~ 
... ;I. ·'· ;... v.. <:, 

I- - I . l 



• • 
JOB NAME: Cir/ OP i,/4 R '? e ,/ JOB NO. J 5555 J 70 f I J3z 
WATERCOURSE: ..:t'e:o /(_v// CULVERT LOCATION: ..-1"ou~ l(O,..t!) - So,.,rl4 &11,/b 

CULVERT DESCRIPTION: BYWd I DATE 1-31-77 I 
tY'o /Al✓.,/t1,,,l,4u .. (J ,-,'Axl.(..: b/0,9 EL. bl¥.;} 

~,l.~<r£b 
.. . . 

WEIR DESCRIPTION: 1?1v'e2) /(Q,4/j,,/,4y 
EL. 5,;)c.j 

EL5_9?.5 , 1a.y· A = .,97~.8a D= So= -o-
WP= /50,.J' Ke = 6.5 · L= 5c'.S" 

29.1 _ <J/l~b O,OZ. Sta. 31¥83 I r Sta. 3/r/30 R4/3- n = 

CALCULATIONS AND COMMENTS: 

-,,44,J~,/G 1S "A:•:_ ~ 
-CcFev-

I 

[ e,,,0.0,5 • + ?o ,o .o,,' ] t ,Ave. A~3 
ll~ A <'. 0, 15 

1'50 · -r-}1€,,/ z:::- O.Ob 

-rHci?e FOict; us t:: 
o.oeoe!l ,1, ::: 

,{"' 3 

('QFq "" 3. 0 <j 
-)(;(oK.-

Xit'o,{':: /. -r-0.5 +-{ ?.9196)(0.DloeY) ( SZ. 5) 

X{o,f : I. 55 e 



. ---Xl>------ oor-----~32~--300.-0"0--36-0. soe----o~-.ilo----o-.ooe-----'lle-c, oon------·----.,,......-

---a.,----·~------ - . -~~-- ------~~~ --
!:~~--. _H_T_, ___ 1o_._0_0 ____ 5_0_. __ 0_0 ___ 6_16 ___ 6_o _____ ~ o_o ____ 63. o o 

616.60 o.oo 163 0 00 616.50 o.oo I 

I 

' 8T 
ST 
BT 

:>63, oo---- f.15, oo-- -· ·- 0. oo- 300.00-- 615.no------- 0.00----- 300,00 -- 615.30--- 610.90---·360'0 50 
~l 5, 30 f;lB,70 3f>0.50 .61S,oo .o.oo :400.UO 614,'30 o.oo 500.00 614,90 .. 

0, 00 

GR 616.BO o.oo 616.60 50.00 616 0 60 63.00 616.50 163.00 615,00 263 0 00 
GR 598,90 300,00 h10 0 90 300 0 00 599,40 300.00 599.30 305 0 00 596,90 30A,80 

- GR--S94.3il :rn-a-, ao--593.o-o 31-3-,oo 592,f,Or---~315-,-il0--592, c.o.--320. oo--592,·50---325, 0-0-
GR 592,80 330,00 592.80 335,00 593.00 340,00 593.20 345,00 593.30 349,00 
GR 594,20 351,60 596.80 351.60 599.20 355,40 599,20 360,50 610.70 360,50 

- GR-- 595,6o>----36o--,-5o-- i:;1 3-;-30------- 398. oo----6-l¼.-30 ·: o o. o o ::14-, 1 o-- 463; oo-·- 61·4. 10-·-. soo. oo-
GR 614,20 563,00 hl4.20 600,00 
*******************LISTING OF TOP AND B0TT0M SECTIONS OF ORIFICE******************* 

300,00 610,90 360,50 610,70 

300.00 598.90 300.00 6i0.90 300.00 599.40 305.00 599.30 
308,80 594,30 3J3.oo 593,00 315.oo 5 9 2.60 3:>o.ao 592.60 

- 330 ~ o o- 592-. soc-- 3 35 .o o- 59:>. -so-- 34 o. o o- 5°3-.-o o-3ti5. on-- 593. 2 o--
351. 6 o 594,20 351,60 59f, 0 RO 355.40 5°9,20 3f,0.50 599,2n 
360,50 595.60 

308.60 596.90 
325 0 00 592 0 5C 
3'+<:i.oo--- -593,30------------
360.so e.10.70 

**************~tJ-ST-I-NG--OF-NlORO-ItJllTES--OF-OPIFICE*******"'"************ ___________________ _ 

- 300. 0 O-- 610-.90---360-.-5·0-6 Hl. 70--- 360·,; So-- 610 .-70- --360. 5-t}--599 • 2-0--355 • '+O- 599-. 2~0--------------
351. 60 596.80 351.60 594.20 349,oo 5°3.30 34~.oo 593.20 340.00 593.oo 
335,oo 59:>,8 • 330.00 5g~.8 • 325,QO 592.50 3~r.oo 592,60 31s.oo 592.60 

• --· 313; oo-59.'I. oe-3 oa.8-0-594,30-3 o a.-a·0-596,·<J0-3-05.-0 Cr--599 ,-30- 30 o, o o-- 599-. 'fo-:-------------
30 o. o o 610.90 300.00 6t0.90 



OR-1-F·lC.AR E-----97 6 • 8 W E'T TEO-PE R·Ii"lE-THEHRet--·150.--··2 9-;-1 IR** 1.-3 33,---2.,.·l 96---------·-=-----

--------------------- ----------- - ---- ---------

----------------------------------- - ---

!T 

... -- -------



;1, 

' • > 
~Johnson & Anderson, Inc, 

T~ ::?;' -- "-t ,I tU C. /2 

_ HYDRA_~ STRUCTURAL DATA 
., 

· Consulting Engineers 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: ' 
(.~./ - I \ '~ ~•r; :" \J"\ · ~ _ 1:. .S. - Rj~~ _e,"-'"' 

[ Fe:ature: ~oc"t\:,~~J .,,. Date: I 

I_ - l, - 7 I_, 

Remarks: :? \, o-\,.,·"' Y,c:,, \ \ ''? .:_, _:-; , f) .:, , .73p-7,L I 
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·Introduction 

This paper provides background information on the Clinton River Watershed 

Study that was undertaken by the Detroit District, Corps of Engineers, and the 

watershed com1iuter model ( HEC-SAM) that was developed for: use in the study. 

Presented herein is a summary of the study purpose and fi~dings, a discussion 

of the study mo4el development and analytical capabiliti3~, and suggested 

revisions likelt to be required for adaptation of the model for local 

government stormwater management planning activities. 

The Clinton River watershed model was developed as atj analytical tool for 

use in a feasibility study of water resources needs. The :study was requested 

by the Clinton River Watershed Council, Michigan Departmeqt of Natural 

Resources, and the Southeast Michigan Council of Governments. A specific 

concern that the study was to address was the impact of f4ture watershed 

urbanization on flood flows, stages and damages. Also, the study was to 

address alternative measures for reduction of flood losse~ and management of 

future stormwater runoff. 

Summary of Study Process and Findings 

The study procedure followed the established planni~ process for Federal 

water resources planning, including problem identificatioq, determining goals 

and objectives, development of alternative plans, evaluatfon of alternatives 

and plan recommendation. To assist in this effort, the Corps developed a 

computer model consisting of a data base of geographically: referenced resource 

information and the analytical software (programs) require,d to perform flood 

frequency and flood damage assessments. The model was a tool used· to store 

and develop hydrologic, economic and environmental data. This data was then 

analyzed to develop a profile of existing conditions, evaluate the likely 

range of future conditions, and to assess the effectiveness of alter,1ative 

measures required to bring about the desired goals and obj~ctives. 

Traditional flood damage reduction measures, both structural and non

structural, were evaluated as to their effectiveness in re?ucing existing 
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.. f.lood damage problem.s •. An important constraint of the study was that, while 

the Corps can generally study a wider range of problell15 and issues than it has 

the authority to solve, a major thrust of Federal water resource planning is 

to identify alternative projec~s that can be implemented by a Federal 

agency. Hence, the Corps was somewhat limited by its project· planning 

orientation in its ability to directly address the specific issues raised by 

the Watershed Council in its letter requesting t,1e study. 

The Preliminary Feasibility Report (PFR), which is the formal 

documentation of the study process, contains the resuits of the study analyses 

- economic, social, institutional, environmental, hydrologic and hydraulic, 

and plan formulation. Copies of the complete report are available on request 

from the Detroit District, Corps of Engineers. 

The PFR effort included an investigation of possible future watershed 

land use scenarios and their impacts on future runoff and flood damage 

conditions. 1'1,,o alternative future scenarios were adapted from previous 

SEMCOG studies and represented allocations of future land use change to 21 

subbaains that were delineated in the study area. No atte~t was made to 

forecast the specific location of the land use change within the individual 

subbaains, as this would have had no impact on the change in tributary flow as 

represented in the study computer model. That is, the land use alternatives 

are essentially numerical totals reflecting possible land use changes, without 

geographical reference except by subbasins. Refinement of this data would be 

required. for 1110re site specifiq planning evaluations thatmay be undertaken by 

local gove1"?llllents, if a long. term arrangement for local use of the study is 

developed,. This is discussed in greater detail in a subse~uent portion of 

this working paper. 

The_ two alternative land use futures were derived from SEMCOG'S "Small 

Area Forecastsn. The forecasts represented policy alternatives, with 

variances in such areas as sewer extension, zoning, density, retention of 

sensitive lands, transportation availability and redevelopmeJt of existing 

urban areas. The SEMCOG report considered six alternatives of which two were 

referenced for evaluation in the study and are discussed below: 
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a, Alternative Five: Local Plans, Unmodified 

This alternative allows for the development levels as· specified lby 

existing plan$ adopted by local units of government. Generally, the :maximum 

allowed densities in specified zoning categories and master plans were used. 

The alternative also adheres to projected sewer service extensions and to 

local redevel<!'plnent plans. Local plans are generally supportive of extensive 

growth and, as such, tend to continue or accelerate current pat terns 'of urban 

sprawl. 

b. Alternative Six: Local Plans Modified by Adopted'SEMCOG Policy 

Recommendatio!ls 

This alternative reflects the adopted compre3ensive regional plan. The 

policies specified in this alternative attempt to preserve the existi_ng urban 

infrastructure and to conserve environmentally sensitive land areas. : The 

intent of these policies is to decelerate urban sprawl, reyitalize exlsting 

urban areas, and increase utilization of existing and prop68ed transit 

systems, thereby reducing public service costs. 

The implementation of either future land use scenario· would result in 

future changes !n flows and flood damages. Under the "most probable"! 

alternative development pattern (Alternative Six), 10-year·event flow~ would 
. ' 

increase. by a range of 19S, 25S, 41S, and 54S for the following reaches - Red 

Run Outl~t, Clinton River at the Middle and North Branches; Clinton River at 

the Spillway and Clinton River above Red Run, respectively; One hundred-year 

event flows would increase by a range of 22\l, 29S, "34% and·_ 36% for the 

same areas. 

·aenerally, future watershed development would result in greater increases 

in peak flows -on a percentage basis for smaller, more frequent events', Le,, 

10-year, than for larger events, i.e., 100-year. As a result of upper 

watershed urbanization, e:cisting structures in the flood i>iain would pe 

subjected to greate~_flood damage in the future as a result of greater runoff 

volumes and increased flood stages. Also, existing and new structures 
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presently not experiencing flood dc,mage would be affected by increased t'lood 

stages. At s¢me locations within the watershed, future damages caused by a 

present day 2Q-year event would approximate those caused by a future 10-year 

flood event. 

The chan$es associated with future flood levels were estimated at $7 

million on an average annual basis, representing a 46% increase above the 

present day $4 .8 million dollar a"lerage annual value. Flood damages in the 

upper watef'Bhed, excluding the area drained by Red Run and adjacent to the 

lower Clinton River, could increase by as much as 27$, from $2.9 million to 

$3.8 million dollars, even if a downstream flood damage reduction project had 

been eventually constructed. 

Given the conclusions regarding the potential for increased flood stages 

and damages, the Corps planning process focused on development of alternative 

plans to solve the recognized problems. Again, the emphasis was oriented 

toward Federally implementable projects for flood damage reduction, including 

structural and non-structural measures to remedy the existing problems. 

Traditional structural approaches, s~ch_as channel modifications or levees, 

were found not to be appropriate, given the broad nature and relatively low 

magnitude of the flood problem in the upper watershed. Arton-structural 

alternative, consisting of floodproofing of individual structures, was found 

to be econolllic=ally infeasible based on the low level of existing flood damage 

and the high c.ost of protecting individual structures. 

Another alternative, which appeared to more directly address the 

expressed needs, was the development of a stormwater management plan. The 

management plan alternative was defined as an ongoing process for development, 

evaluation and implementation of sound policies and practices aimed at 

effective stoI'l!IWater management. The management plan was intended to provide 

a comprehensive framework for local water resources decision-making, through 

which resolution could be achieved on the following issues: 

1. Long-term impacts of future land use change in the watershed; 

2, Evaluation of stormwater management policies and practices on a 

subba,llin level, i.e., wetland preservation, flood plain filling, 
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on-site retention, discharge design standards, lake level management, 

etc; 

3. Local establishment of small area (subbasin or political 

subdivision) discharge standards; 

4. Long term local use, maintenance and updating of the analytical model 

consisting of the data base and analytical programs, to be used in 

local decision making; 

5, Institutional arrangements for watershed coordination and setting of 

objectives among t-he 60 political subdivisions and other agencies 

responsible for aspects of water resources management. 

As the stormwater management alternative was not a Federal project, in 

the traditional sense, and could be implemented only by non-Federal interests, 

it was determined that the Corps' feasibility report process was not the 

appropriate mechanism and activity on this phase of study was terminated. 

Clinton River' Watershed Data Base and Model Descrip.tion 

data base and. selected analytical software required to perform hydrologic, 

economic, and environmental assessments. As the basic objectives of model 

usage were for flood damage assessment and project formulation, the data base 

was oriented toward those functions as opposed to more general planning 

capabilities. 

Development and use of the 1110del proceeded in several basic steps, 

including data map assembly, encoding, processing into a central data base, 

adaptation of analytical software. and, finally, the analysis phase. By this 

procedure, data management techniques were used to develop a working data base 

from which individual data variables could be extracted, ,interpreted and 

reformatted f~r subsequent analysis of hydr-ologic, econoiii.1.c or environmental 

conditions. 

Figure 1'displays the data management and modeling process used in the 

Clinton River Watershed Study. Significant elements of this process are 
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,, 
discusse~ in this paper, Additional information may be obtained from the 

A basic element of the model is the computerized data base of resource 

information, the data base consists of mapped resource information, in 

digital foMDat, which represents the physical characteristics of 10-acre grid 

cell inctementa_. A total of 49,010 cells was 

mile watershed, The cells are identified by row and column value, covering an 

area of 660 feet by 660 feet. Individual attributes of the· 10-acre cell are 

digitally "stacked" onto the computer storage device, so tnat the numerous 

resource·variables (soil, slope, land use) are consistently represented, 

Figure 2,provides a display of the concept of the multi-variable data base, 

The•initial concept of the HEC-SAM model envisioned a qentral data base 

which ootild be accessed for all types of analyses - hydrologic, economic, and 

environmental. This results in a tremendous amount of data being stored and 

manipulated for each separate analysis, In practice, several individual data 

bases wef18 developed, containing only those variables required for a specific 

type of analysis. Also, by a concep~ kn?wn as "windowing", discrete parts of 

the watershed could be established as individual data bases, thus avoiding the 

need to Prv~esa data oovering the entire watershed. 

The core ~ta base consists of 12 individual resource variables, taken 

from existing map sources and registered to the orientation of the base map, 

In this case, the base map consisted of a mylar set of 1: 24,000 USGS 7,5' 

qm:.drangl~ Data (a) 1980 la...-id 

use 5; (c) future land use 6; (d) hydrologic subbasfns; (e) political 

subdivisions; (f) topographic elevation; (g) reference· flood; (h) linear 

features;- (i) areas of special concern; (j) damage reach; (k) natural 

features;,and (1) percent slope. A description of the purpose and source of 

the data variables follows: 

Existigg and Futur,~ Land Use 

Existing land use information was provided from Southeast Michigan 

Council of Govel'?IIDents' (SEMCOG) mapping. This data was acquired from 1980 

black and white aerial photographs at- 1: 24,000 scale. Because of the extreme 
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ievel of detai~ captured by the SEMCOG mapping, 1980 land use data was 

reformatted by 1 the study team for subsequent encoding to accommodate the 

relatively coarse "data capture" ability inherent in a 10-acre grid cell size. 

The: two aiternative 

Area 
i i 

Forecasts!" (1978). 

land use futures were derived from SEMCOG'S "Small 

The SAF's represent policy alternatives, with 

variances in s~ch areas as sewage extensions, zoning, density, protection of 
I: 

sensitive land,, transportation availability and redevelopment of existing 

urban areas. 

SEMCOG prfjections are not site-specific. As such, a method was 

developed to ailocate the general alternative projections by traffic analysis 

zone to specific grid cell iooations. The Institute for Water Resources (IWR) 
i 

Alternative Laijid Use Forecast (ALUF) program incorporates the HEC-RIA 

attractiveness;and distance determination features t9 identify and weigh 

geographic paMµneters or land use dAtArminants. The ALUF program then 

allocates futuzle land uses to the grid cell data base. 
I 

Hydrologi$ Subbasins 

Two level~ of details were mapped from 1: 24,000 scale USGS quad maps. 

Twenty-ope sap~r-ate subbasins were defined as the basic hydiologic w,its to be 
I 

used in subseq~ent analyses. These units corresponded to those used in 

previous Red Riµi Drain - Lower Clinton River hydrology studies. 

PoliticallSubdivisions 

Polit:l.cal'.subdivision boundaries within the watershed were furnished from 

the Buffklo Di~trict's Land Resource Information System (LRIS). The addition 

of this variable made possible the reporting of more site-specific hydrologic, 

flood da/Dage ai;td environmental analyses by geographic areas that are easily 
I' 

recognized by +oca·l users. 

Topograph* and Slope 

To}ographic elevation and slope were determined based on 5 and 10 foot 
contour intervtl,l USGS quad maps. The elevation variable is.significant in 

performing'fl~d damage assessments, while the percent slope is useful as 
' 

general physio~raphic resource data. 
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Reference Flood 

The elevation of the water surface of any given flood event varies 

depending on the location of the measure1Dent along the flood plain. A 

representative flood elevation was thus assigned to each grid cell within the 
• 

damage reaeh area. The· frequency of the flood event elevation chosen was 

generally a 10-yea.r flood. 

Linear Features 

Linear: features, defined as water courses, railroads, <11,nd roads, were 

mapped from USGS quads and entered as a data base variabl.e. Thia variable was 

intended·to be used in distance determination and attractiveness mapping 

programs and in subsequent land use and environmental assesaments. 

Delineation of roads was limited to Federal and state highways and major local 

thorought'anes, 

Areas of Special Concern 

The ~eaa ot special concern mapping effort included recreational 

facilities, public facilities, important agricultural lands and significant 

historical and archaeological sites, 

Damye Reaches 

DS111age: reaoh identification was based on 1: 24,000 USOS quad maps and a 

knowledge of the watershed's hydrologic and hydraulic characteristics. A 

damage reao~ ia defined as a segment of a flood plain in which relatively 

uniform flood hazard conditions exist and is, therefore, a workable area for 

hydrologic and flood damage analyses. Damage reach boundaries were delineated 

initially on the basis of existing flood insurance and flood plain information 

reports. This delineation resulted in an area slightly larger than the 

existing Standard Project Flood (SPF) outline. Damage reaches were further 

delineate<!. along the flood plain based on hydraulic characteristics. A total 

of 96 reaehes 1, located within the study area, comprised of 79 reaches 1n the 

upper basin and 17 reaches along the Lower Clinton River in Macomb County. 

12 



. f 
Natu~al Features 

Mapping of significant natural.features was accomplished with the 

assistance of the Michigan Department of Natural Resources and The Nature 

Conservancy, as part of their ongoing statewide natural features inventory 

program~ Resource features that were mapped include endangered, threatened or 

rare plants and animals, unique ecological elements, champion trees and unique 

geologic features. Data sources included existing reports and staff field 

surveys. Thu data provides valuable resource information ·for comprehensive 

planning and environmental assessments. 

Data Base ,Creation 

As de£ined for this study, data encoding is the process by which mapped 

data were converted to a grid ceil format for subsequent processing into a 

computerized data base. Two basic data encoding techniques were adopted for 

use in this study. 

The first is known as grid cell-encoding. It uses a base map having a 

grid cell network as an overlay on a mapped data variable. By visual 

inspection, each grid cell is manually assigned a numerical value representing 

individual categories of the data variables being encoded. This method was 

appr-opriate for sever-al data vt&r-iables used L, the study, par-tioular-ly where 

the area b13ing encoded was relatively small and where the nature of the data 

required stte-specific judgments on a cell by cell basis; 

Grid oell encoding was time consuming and too costly to be used for every 

variable tO be a~tered to the grid cell data_ base. 'T'h~r~rnr~, ~ mnr~ 

efficient and sophisticat·ed procedure for data encoding, digitization, was 

also used. 

Digitization is an automated technique for converting mapped data to a 

form that can be stored and manipulated by a computer. This is accomplished 

by redefining the irregularly shaped area (polygon) of data, such as land use, 

by a series of straight-line segments that closely approximate the original 
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coordinate·values to record the spatial extent of each category of the 

-variable being encoded. This procedure can be accomplished manually but is 

more suita~le for automatic digitizing equipment which can readily recor-0 and 

store co9?'4inate values as an operator traces the outline of the area to be 
l 

digitized.: Further processing is then required to convert the computerized 

data to a tid cell format. 
! 

Data ~rocessing includes those tasks necessary to convert raw encoded 

data to a clean set of grid files for insertion to the data base. This task 
[ 

includes editing of encoding data to remove encoding errors, processing of 

point and line data, and registration to a common base. Registering each data 
' 

,r.:a,.i'!:1.hla i.l t-ha D""iA J'l.c::111 A~+-~ P'11a. ~"..,. ""...--""" h .... ea. ,(.,,, .,;.e.,,,.,.. .. ~.; ... i +,,.. ,...,..,..,_.,. 
.. ._. .... _..,,.,,._.. ,._,_~ WW- 0,4 ........... ._. .... .._ yg,..,g, "- .i...i..,;;;; "°V Q ,._VLU,11.l!IJ'J.4 l,IQ._t,;;;; .J.-.t ,;;;J.;;t ... 'YLJ.V.1.Q.L \,U a_._i.;tU,.&,-,; 

that, for 4 specific cell, an accurate set of data exist for that location. 

Registratiqn is needed to adjust all data variables to a -common origin, scale 

and orient~tion and to remove distortion. 
' 

The dita base in its final form is constructed by stacking the individual 

grid repre~entations of each data variable onto a computer storage device in a 

systematicifashion so that efficient access and manipulation are possible. 

The storage device could be magnetic-tape or disc. The grid cell data storage 

system con~ists of storing all data variables for a given cell sequentially 

from the upper left coordinates of the watershed to the lower right 
l 

coordinate~. This method permits efficient retrieval of 'multiple data 

variables ~or a given cell so that, regardless of the number of v~riables to 
' be used in;an operation or the number of grid cells to be searched, only one 

scan of thJ data base 1s necessary and only computer storage capacity to 

process th~ number of variables involved is required. 

Available 1nalytical Procedures 

' 

The pnimary objectives of the watershed model relate to flood hazard and 

flood d~e assessments. The system provides capabilities for evaluation of 
' existing f~ow-frequency, stage-frequency and stage-damage relationships. The 

model also :provides the potential to evalute hydrologic changes created by 
' 

alternativ~ development patterns within the watershed. Although not developed 
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for this study, general planning capabilities also exist within the model 

framework. These features include analyses of location attractiveness 

(weighted poteritial for a selected use), distance determination, impact 

assessment, and coincident tabulations (component change). 

Hydrologio Studies 

A basic objective of the hydrologic analysis portion of the model is to 

develop nood hazard evaluations involving computation of flow rates for 

events of interest for designated control points, and the corresponding water 

surface elevations and flood area mapping. The modeling programs that perform 

the analysis are the traditional Corps of Engineers hydrologic engineering 

programs. The hydrologic portion of the model was further refined to test the 

sensitivity of the watershed to changes in land use and to examine the 

effectiveness of flood control project designs for the Lower Clinton River 

system. The hydrologic modeling program input data are d~termined 

automatically Crom the computerized data file. The spatial data is accessed 

by a handling program called HYDPAR '(Hydrologic Parameters) for insertion in 

the HEC-1 (The Flood Hydrograph Package), which is the primary program for 

analysis.in the HEC-SAM model. HYDPAR interrogates the spatial data file and 

converts inforniation about the subbasins into unit hydrograph, percent 

imperviousness factors and loss rate characteristics. The subbasin 

configuration, the basic unit for hydrologic information, is illustrated in 

Figure 3 and described in Table 1. 

The HYDPAR output is stored in the data storage system (HEC-DSS), which 

loads the hydrologic parameters on to the HEC-1. HEC-1 develops hydrographs 

from the HYDPAR data, precipitation information and a drainage network which 

is encoded into the model. Figure q depicts a typical hydrograph showing 

changes in runorf as a result of watershed urbanization. The output from HEC-

1 is passed on to the HEC-DSS System for storage and access by other flood 

damage analysis programs. Future conditions hydrology is developed by 

generating a file of future hydrologic parameters with HYDPAR into a HEC-1 

framework similar to the one used with the existing conditions. This 
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TAI\LE 1 
HYDROLOGY SUBBASINS 

DTainage Area (Sq. Miles) Location 

40.63 Twelve-Towns 
20.78 Henry Gramm 

6.00 Lo cal along Red Run at Bear Creek. 
14.41 Bear Creek 

5.3 Big J!.eaver 
0 ,. c:. ~-L---L---

__ .,_ 
U•"tJ ~CUUCUUI:"--'" Ul.ta.L II 

3. 73 Sterling Relief Dr4in Lo_cal Inflow 
4.72 Sterling Relief Drain 

27. 6 7 Plum Brodt 

118.53 Clinton River at- Auburn 
18,50 Galloway Creek 
71.48 Pa.int Creek 
73.34 Stony Creek 
18.36 Clinton River Lo ca~ Inflow at 

Stony Creek 
17 .16 Clinton River Lo cal Inflow at 

Red Run 

53.69 Middle J!.ranch Clinton River at 
Gl oede Ditch 

201.06 North J!.ranch Clinton River at 
Ball Road 

29.75 North and Middle Branches Local 
Inflow at Foi:lts Area 

2.10 Clinton River Lo cal. Inflow at 
Fraser 

6.95 Clinton River Lo cal Inflow at 
Forks 

14.27 Harrington Drain 

...... :.1 t.i.S:L 
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Figure 4: Hydrograph showing effect of urbanization on, runoff. 
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procedure results in an alternative set of fraquency curves, r~presentative of 

the hydrologic conditions for the future land use scenario,' 

Economic Studies 

The,objective of the economic analysis portion of the Clinton River 

watershed model is to provide information on potential floo~ damages under 

existing conditions and the potential effects of (1) alte~native watershed 

development·patterns, (2) flood plain management policies, ind (3) flood 

damage reduction projects. The economic analysis employs the results of 

hydrologic ~nd hydraulic studies that have determined flows:and exceedance 

frequencies, stage-flow relationships, water surface profiles and flood area 
' ' ' 

outlines. The primary areas under study consist of land an~ structures within 

defined damage reaches, shown in Figure 5. These areas were delineated during 

the early study phases, based on flood hazard areas as determined by flood 

insurance studies that had been completed in the watershed.: Generally, the 

outer boundaries of the reaches correspond to the 500-year flood frequency 

outline.: ' 

The economic analysis relies on two methods for determ:l-ning stage-damage 

relatioru;ihips, used in calculating average annual damages a*d single-event 

damages,. The first method involved the development of a untque stage-damage 

relationship for each 10-acre grid cell located within the identified flood 
! ' ' 

plain. The.stage-damage relationship is a function of groU~d elevation, land 

use and damage potential (structure type, density, market value, content 
: 

value, average tirst floor elevation, depth-percent damage, :and reference 

flood elevation). Using this method, the grid cell becomes:the primary method 

of identifying flood damage potential, 

The second method is a more 

structures 

structures 

traditional approach and r$lies on a field 

to develop a stage-damage relationship. )n 

are the basic identifl.ers 6f flood damage 

survey of flood plain 

this case, individual 

suscepti~ility. This method was used in 17 reaches along R~d Run Drain and 

the Lower Clinton River in Macomb County, 
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Two separate analytical programs are used to create;stage damage 

relationships, determ1ne single event damages, structure~ affected, acres 

flooded and evaluate possible non-structural flood damag~ reduction 
' 

measures:• PAMCAL is the stage-ctamage program applied ta j the spatially 

referenced {grid cell) data, whereas SID is the analytictl program applied to 

hydraulic and hydrologic data to determine average annuai d~es by damage 

reaches., 

The' ~o~binatinn of stage-damage; stage-flow and flo~-frequency data to 
: ' 

compute ~verage annual damages is accomplished by use of;HEt-DSS, a data 

storage ~ystem •. The output of SID, DAMCAL, and HEC-1 is;stpred in HEC-DSS and 

linked to the Expected Annual Flood Damage (EAFD) progra.iii u~ed to compute 
I : 

average annual damages and benefits of alternative 

summarizes the data parameters used in the spatial 

analysis:. 

plan ~easures. Table 2 
I : 

and sirubture based damage 

Environmental Assessment Capabilities 

The objectives of the environmental assessment portion' of the model are 
' - • ; t 

to provide a general description of the environmental stJtus in the watershed 
: : 

for exis~ing and alternative land use conditions. The P1illlflrY environmental 

analysis· program (RIA - Resource Information and Analysi1) ~erforms four major 

tvoes of assessments and 2enerates comouter orinter 2raohics or tabulations of ... -. -- - --- ------ .... --------- ---.------ ~------- .... --.--,----,- --

analysis:results. The major options discussed in the 

distance: determination, impact assessment, locational 

coincident tabulation and mapping. 

fo\lo~ing section are: 
' ' 

at~raptiveness, 
; 

The:distance determination package calculates the l{ne~r distance of each 

grid cell from the nearest cell _containing a data variab~e category of 

interest, such as the distance of each grid cell from thEi a~jacent cells that 
' I , 

are categorized as industrial land use. Calculations mat b~ performed for 

categories of a single data variable, or the 

cate~ories of two or more data variables. 

· The; impact assessment package is designed to determine; locations of-high 
' ' environmental impact potential resulting from an activity of interest. The 
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TABLE 2 

FLOOD DAMAGE ANALYSIS PAfWfETERS 

RED RUN/LOWER CLINTON - LOWER 17 REACHES: 

I. STRUCTURE INVENTORY FILE 

A. S~ructure attributes 
' 

1, 'type '(residential, nonresidential, etc.) 

2-: First floor elevation 

3, Reference flood 

4. Market value of structure and contents 
: 

5; Damage reach identification 

II. COMPUTER PROGRAMS 

A. SID 

1. Struc.ture attribute 

a. Depth-percent damage function 

2.1 Reach attribute 

a. Reference flood at reach index location 

B. HEC-I _, 

1.: Reach. attribute 

a. Flow-frequency 

C. HEC-U 

1.. Reach attribute 

a. Flow-elevation (rating curve)' 
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Table~ ~CD~'t) 

FLOOD DAMAGE ANALYSIS PARAMETERS 
CLINTON RIVER WATERSHED - UPPER 79 REACHES 

I. MULTIVARIABU: GRID CELL DATA BASE 

A. C~ll attributes 
' ' 1.: Land use 
i 

2.; Topographic elevation 

J.i Reference flood 
' 

4.; Damage reach identification 

II. COMPUTER. PROGRAMS 

A. ·DAMCAL 
' 

1.: Land use attributes - determines damage per cell 

a. Depth-percent damage f~nction 

b. M$rket value of structures and contents 

c. First floor elevation 

d. Density 

e. Vacancy factor 

2.: Reach attribute 

a, Refernce flood at reach index location 

B. HEC-I 

1. I Reach attribute 

a, Flow-frequency 

C. Flood Insurance Studies/REC-I 

jf 

1. ! 
l 
I 

i 

Reach attribute 

a, Flow-elevation (rating curve) 

- - I Ii ~j _ 
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analysis is bas~d on the combination of the effects of spe¢ffic groupings of 

categori~s of two or three data variables which will impact, upon or will 

reflect impact potential. The analysis is designed to answ~r such questions 
. ' as: In ~hat areas is the potential for ground water pollut~on highest, or 

what are~ would be most impacted by visual blight from major construction. 

The impact ~otential to be ·analyzed is completely flexible ~nd definable by 

the user~ 
: 
' 

Loc~tional attractiveness modeling is an environmentali and land use 

analysis' technique that emphasizes identifying the combination of locational 

characteristics that would be attractive for a particular a~tivity. The 

technique 1.8 a computerized extension or McHarg's resource inap overlay 

system. :The computational procedure develops numerical attractiveness index 
. I 

values f~r each grid cell for the desired activity, based on subjective 

judgment$ a$ to attractive locational ·characteristics for a:particular use. 

The results are printer graphics displayed by the mapping p~ckage. 

The;coincident tabulation package accounts for the coi~cidenne of 

categori~s between two data variables wtthin the categories\of a third data 
' . ' 

variable( The third variable is usually one which denotes f geographic 

boundary,for the tabulation, such as political 
' 

An exampie of tbe coincident analysis would be 

categori~s between existing and an alternative 

particul~ _area. The tabulation would display 

land use:between the two patterns. 
I 

boundaries, fub-basins, etc. 

the tabulati~n of land use 

land use pat~ern for a 

the quantitative changes in 
I 

The;mapping package provides computer line printer displays of 

the vari~bles from a data base, distance determination, imp~ct assessment and 

location~! attractiveness 1110deling results, The mapping pa9kage includes 

several user options, such as.text description of the results, levels of 

displays; and selection of display symbolism. ' Graphics arelproduced by 

controll~ng_overprinting of the line printer characters, 

' Limited use was made of the assessment capabilities of:the RIA program in 
' the Clinton River Watershed Study. These uses included disiance 

' I 

determinations for the purpose of developing basin-wide future land use 
' 
' 

23 

'' ' ' ' 



• .. • , 

distributions, coincident tabulations of land use change and mapping of data - --·· 
base vari~bles, 

Mapping capabilities are also provided by the GRIDPLOT program, developed , ' 

by Enviropmental Systems Research Institute. GRIDPLOT graphics are produced 

by a pen-~lotter, utilizing gray tone shadings to represent data. This 
I . 

program wrs used to prepare topographic perspective maps of ~he watershed. 

Plan Formulation Capabilities 
I 

Model capabilities exist for evaluation of non-structural flood damage 
I 

reductionlmeasures under existing development conditions and under alternative 
I 

future land use patterns. These measures typically can be itnplemented by 
i 

local gov~rnuients using regulatory powers or as part of smaller scale flood 
' 

control p~ojects, 
i , 
I 

i 
Potehtial alternative measures that can be evaluated include: 

I 
i ! 1.· Flood plain management policies 

i 2, FlOOdproofing alternatives 

i 3, Permanent evacuation of structures 
, ! 4 •. Tei!lporary structure protection and content rem9val 

! 5, A combination of the above 

Thes~ alternatives may be evaluated in terms of providing a target 
I 

protection level (e.g., 10-year event) or providing a unifol"III level of 

protectio~. Measures may be selectively applied to individual reaches or 

applied comprehensively to the entire study ~rea, The general procedures for 
, 

the analy~is include the comparison of expected annual damages with and 

without ekch alternative to determine the average annual benefits associated 

with eachiplan. 

The implementation of non-structural flood loss reductt9n measures 

typicallyjmodi.fy the stage-damage relationship of the damage' reach and have 
, 

24 



,• • ' 
little effect on the hydrologic character of the flood event. Thu:i, the non-

..• - I 
structural alte~natives are evaluated by modiiying the stage damage function 

assigned' to the particular land use category experiencing damage and comparing 

the avery1ge annual damage to without project conditions. 
I 
I 

The: evaluation of non-structural storage policies is also possible with 
i 

the Clinton River watershed model. These storage devices ~ould take various 
I 

forms, ip.clilding retention, limitations on catch bas_in inflow capacity, 

parking ~ot storage or a reservoir system. The alternatives represent 

potentiaJ. alternative management approaches or policy plans, to reduce the 

poten1;ia'.l for; future flood damages. 
' : 

Thef analysis is performed by comparing average annual damages resulting 
I 

from storage policies 
' 

requirementa for each 

against the without project condition, Storage volume 

subbasin are computed using the HEC-1' program, with the 

results integrated through the HEC-DSS to produce average annual damages. 
! 

Applications of HEC-SAM by Local Users 
' 

Sev~ral aspects of the Clinton River Watershed HEC-SAM Model would appear 

to be of, interest to local agencies having responsibilities: for stormwater 

managemeht. 
; 

The capabilities of the model for local planning analysis are 

consider~bly broader than were exercised during the conduct. of the Clinton 

River Watershed Feasibility Study. Perhaps the most basic function of the 
I 

model is: the systematic display of the geographic resource variables: land 

use, slope, significant natural features, etc., that have been mapped and 
I 

entered to the data base. This is accomplished by use of t~e RIA mapping 
' options imd the GRIDPLOT mapping program. 
I 

A second major planning capability exists in the RIA program packages for 

environm~tal assessments. Although not used extensively for the Clinton 

River Watershed Study, the RIA program provides capabilities for site 

selectioµ evaluations and assessments of impacts of specific land use 
' 

activiti_es. Examples would include use of the distance determination function . 
to evaluate. the potential locations of future industrial sites based on 
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distances from existing industrial facilities or from adj~¢~nt residential 
' 

uses. S~ila.i"'!ly, the locational at tr-activeness options co~~d be used· to 

"score" various geographic areas for their relative attractiveness for future 
: : t 

uses, For example, if it were necessary to locate areas m¢~t attractive for 
l . ; 

future park, locations, the data base could be accessed and:~arious weighting 

values. a~signed and priority given to those criteria consi4ered to be 
l . ' 

desirabl~ f9r park locations. The program will then calcuf~te the scores 

assigned! to each grid cell and generate mapped output dispt~ying those cells 
I 'I 

having the highest relative score, 
I . 
I . 

The~: im~act assessment package performs types of analy$es similar to that 
, I 

provided by the distance determination and location attractiveness options. 
I 

The pack, e is designed to be more flexible in its applicatton and is 
I ': 

generally aimed at determining specific locations and magn~tudes of 
l . , , 

envirorunental inlpacts, The analysis is based on the combi~~tion of the 
' . 

~f"f'~n+-u.~ br e"a,,.,t l"i,,. l"PYll"\l'l"i flt'PCI ,..p ,...,...,'!l.,..,.._-4 ... .,. nf t_•,.-•n -- ~""--....l ! ... _.... ·,·:::-,.i ..... h 1 ;QQ _,..,.....,._ - r• ~y,;;;;l,,,,4.1,.a.1w1 15'""''-'Y.&.l..lf!),;;ii V.L '--a,1.,i::;;15v.1.·.a.,;;;;,;;ii ....... ,.. - v,1.· v.1.,u-~(YCIIJCL - - .,.._...,..., 

that would be 1D!pacted upon or will reflect inlpact potentiqt, Relative 
j ' t + • 

impacts ~re categorized from slight to severe based on wei~hted scores of 
I ~ ~ t 

sensitivity to the particular set of criteria under conside~ation. In 
I : ; ; 

combination with the locational attractiveness and mapping 'options, computer 
t " 

' " maps could be produced to display impacts of a given activ~ty, ' - . 
t : ; 
I ' : I 

The[fourtb feature of the RIA program, coincidence tab~lation, is 

availabl~ f¢r inventory type identification of the coincid~~ce occurrence of 

two orm9re·data variables. This resource manag,µient tool ;~an be used to 

monitor ~hy$ical changes in th~ watershed, such as increase~ or decreases in 

acreages[of a particular land use category from existing toifuture 
I , 

conditions, Figure 6 provides a typical output of a coincfident tabulation. 

The valu~s displayed are the number of acres which are coiJident with the r~w 
I - : , 

(existing land use) and column (1990 land use) categories, ':The diagonal 
I : I 

values iri matrix are the number of acres which have the sai$ value for both 
i : I 

data var~ables. Since both data variables are land use conditions, the 
! I! 

diagonal !values are the number of acres which have remained: :unchanged from the 
'' . 

existing;to the 1990 alternative future condition. The hor~zontal values are 
' . 

the number of aores which have changed from the row categorM to the column 
I " '' category~ : 1 
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Use; of the watershed data base and analytical capabillties is also 
-·-· I , ' 

encouraged for the purposes of formulating local policies and programs for 
' flood dainage reduction and prevention. These objectives coµld be accomplished 

by use or the hydrologic and economical and analytical programs HEC-1, SID, 

DAMCAL, jmd'EAFD. The analyses are performed by manipulatipg the various 

parameters of the programs to reflect desired simulations, ~1th results 
I : , 

reflecte~ by changes in flow-frequency, stage-frequency, sipgle event damages 

and aver~ge annual damages. 
I 

Pri~cipal parameters that could be manipulated include! land use (both 
' '' 

within t~e flood plain and across the watershed), topographtc elevation, 
I : . : 

structure first floor elevation, structure density and the ,~tage discharge 

relati,o~hip (a rating curve to reflect channel conditions)( Logically, a 
I , 

non-structural plan could be represented by changing throua~_the model the 
' . . I 

damage characteristics of the flood hazard area. This typelplan typically 

does notjch~nge the hydrologic character of the river systef itself, For 

analysisjof non-structural flood damage protection projects; such as 
I rlocdprcqfi~, house=raising, relocition, and land use reo~fation, the basic 

element of the analysis is the change of the damage functio~ by_varying its 
I 

composite parameters. : i 
I 

App~ication of the non~structural plan formulation cap4bilities of the 

mnrl,::1,1 ti.n1~.,r1 :hA14t hA ;:u~hiAvAd nn .::t ~it.A specific (damage rAa4h) h.::t~i~; ;:a~ 
I 

required !by ·individual communities. Detail on specific proqedures for this 
I 

analysis 1are contained in program user manuals and in "Spatial Data Analysis 

of Non-s~rudtural Measures" (Technical Paper No. 46, Hydro~ogic Engineering 

Center, 1976) • 
I . 

Ano~her significant local planning capability lies in ~he use of the 
I ' 

model to \generate selected area runoff standards. The objetitive of this 
I I . l 

procedu~ would be to develop recommended levels of future nunoff from the 

various ~ubbasina, consistent with watershed requirements f9r peak flow timing 

and rout:i!ng.. Such standards for runoff could then be trans~ated into more 
- '' 

concise ~.peoific drainage practices, such as on-site retent~on or natural 

drainage ~odifications. An example of the application of t~is capability was 

I 
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the 

the 

deve~o~~ent of future 

June; 1 9 82 preliminary 

watershed storage (ST0-1, 2, and 3\), as presented in 
'' feasibility report, The basic fac!tor used in 

developihg the flow-frequency relationships, which could be:;considered as 

runoff sfandards, is the type of land use within the variou~i subbasins. 

GenerallW, the capability of the model, as presently establlshed, is limited 

to generrting: hydrologic conditions for areas no smaller th~ the 21 subbasins 

of the watershed, which range in area from 2 square miles tot 201 square miles, 
I ' ' 'I 

the average size being 35 square miles, 'i I , 
The[ development of selected runoff standards is perfor$bd using the 

HYDPAR ahd !iEC-1 Programs, HYDPAR accesses the grid cell da~a base to 

determin~ subbasin delineation and land use, which is then ~~ed by the HEC-1 

program ,to produce hydrographs depicting timing and concentration of flows. 
I . , I , 

The effe~ts of subbasin performance standards could then be:reflected in 
l . '' 

changes !in stage-frequency or damage-frequency relationship$:, The central 

factor i~ the:analysis is the proportional distribution of tknd use in the 

subbasinj, rhis is the major element of the data base that w1uld be changed by 

the useri to generate alternative runoff conditions·. : I 
I , 
I ! 

Potential Modifications Required for Local Use. : ; 

I '' 
Revisions to the Clinton River Watershed HEC-SAM data l)~se may be 

I I 
necessary in order to allow the types of analyses required i:,i local users. In 

genera1,J th~ data base and software were developed for spect~ic study 
i · I 

objectives, the most significant being the analysis of basiniwide development 
I : : 

' impacts on downstream flows and flood damage. In order to ~~commodate future 

user needs 
I 

for local stormwater management, it is 
, I 

likely tha~ major 

mo-dificatioils, 'would lle required to the model and data bases 1: These revisions 

are tota~ly dependent on specific local uses of the model, t1t to be 
I 

determined,:and also, to a degree, on the type of computer ticility 
I ' be available. 
i 
I 
' At least:three areas of modification appear likely: 
I 
' I 
' 
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1. 'Subbasin delineation - At p!'esent, the basin is di~ided into 21 

subbasin~, which correspond generally to the units develope~ for previous 

studies rf hydrology for the Red Run Drain - Lower Clinton.~iver Project. 

Although: the smallest subbasin is 2 square miles, most are considerably 
I 

larger, ~veraging 35 square miles, As local users are lik~ly to require 

hydrologic information at a greater level of detail, additi~nal subbasins 

would need to be delineated and entered into the data base, i from which the 

HYDPAR and 
i 
! 

'' 
HEC-1 programs could then be calibrated, 

! 

I 
2. 1Land.use - The land use variables entered into the'existing data base 

. . 
were use~ for the specific objective of defining basin-wide'.impacts on flood 

stages aqd damages. For this reason, the distribution of Itnd use within a 
I particular subbasin was not a consideration. The land use configuration was 

" ' ' 1: 
not cons~dered to be a site specific project~on, but was a i:-epresentation of a 

pnssihlR:futu~R level of developmRnt. 

' 
SimHa.rly, given th~ ba_qin widR 

' ' emphasis'of the 
i ' 

study, the future land use distribution wit;~in damage reach 

areas wa~ not a consideration. Thus, it is likely that 

need to uiodify the future land use val'iclbles to reflect 
I 

a p:otential user would 
I 

add,~tional levels of 

watershe1 development or site specific flood plain uses as ~equired for 

individu~l applications. 

i '! 

i . " 
3, !En,vironmental features - Various features were mapp~d to provide an 

I " overview •of significant resource characteristics of the watershed, Features 
: ' '! 

mapped included recreational areas, public facilities, prime agricultural 
' areas, h~storical and archeological sites, and unique ecolo$ical and 

• , I 
I 

geologica) areas. Site-specific applications of the model llia.Y require 
. 

additional 

individuJl 

categories of data be added .in order to display ii;mpacts of 

i 

actions. 
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GR 603. 100 1600.000 605.400 1700.000 603.700 1800,000 0.000 0.000 0.000 0.000 

NC 0. 150 0. 150 0 030 0.000 0.000 '0.000 0.000 0.000 0.000 0.000 
X 1 594.000 34.000 800.000 944.000 420.000 · 385 .000 400.000 0.930 -2.930 0.000 

I 
X3 0.000 0.000 0.000 350.000 0.060 1100.000 0.000 0.000 0.000 0,000-
GR 602 .900 0.000 601.800 100.000 602 .800 ·200.oob 60:J. 100 300.000 600.300 400.000 
GR 598. 000 500.000 597.600 565. 000 590.300 501·.ooo 590. 100 694.000 595.300 708.000 
GR 596. 100 740.000 593.000 B00.000 586. 400 820.000 584.400 8:J0.000 583.900 840.000 
GR 583.700 860.000 583. 100 880.000 583 .400 900.000 583.700 910.000 586.500 921. 000 
GR 588.800 926.000 589.300 938.000 592.500 -944.000 594.JOO 1000.000 595.000 1045.000 
GR 604. 100 1088 .000 605.300 1100.000 605. dOO 1200.000 605. 700 1'JOO.OO0 605.600 1400.000 
GR 603 .300 1500.000 603. 100 1so•.ooo 605 .400 1700.000 603.700 1800.000 0.000 0.000 

QT 5.000 10060.000 14650.000 16040.000 21540.000 0.000 16040.000 0.000 0.000 O 000 
NC 0.400 0.400 0.025 0 000 0.000 0.000 0.000 ·0.000 0.000 0.000 
X1 1039.000 34.000 800.000 944.000 465.000 430.000 445.000 .0.930 0.000 0.000 
X3 0.000 0.000 \ 0.000 760.000 0.000 •

1 1000.000 0.000 0.000 0.000 0.000 
GR 602 .900 0.000 601 . BOO 100.000 602 .BOO 200.000 603. 100 300.000 600.300 400.000 
GR 598.000 500.000 597.600 565.000 590.300 587.000 590. 1QO 694 .000 595.300 708.000 
GR 596. 100 740.000 593.000 800.qoo 586 .400 820.000 584.400 830.000 583.900 840.000 
GR 583.700 860.000 583. 100 880.000 SB3. 400 900.000 SB3. 700 910.000 586.500 921.000 
GR 588.800 926.000 589.300 938.000 592.500 944.000 594.300 1000.000 595.000 1045.QOO 

I GR 604. 100 1088.000 605.300 1100.000 605 . .::100 1200.000 605. 700 1300.000 605.600 1400.000 
GR 603.300 1500.000 603.100 1600.000 605. 400 1700.000 603.700 1800.000 0.000 0.000· 

16 MILE RD OS 
X! 1100.000 65. 000 781 .500 969.000 61. 000 6 l.000 Cl r'\An l r,. n-:in r,. ..... ,...,... ,... ,...,...,... 

V • •VVV . v.v.:,v v.vvv V,VV'V 

X3 10.000 0 000 0.000 450.000 0.000 1100.000 0.000 602. 400 602.400 0.000 
GR 602. 900 0.000 602. 100 69.000 601.800 · 100.000 602 .500 169.000 602.800 200.000 
GR 603.000 269.000 _603. 100, 300.000. 60.1. 2.00 369,000 600. JOO 400.000 "598'. 700" 469.000 
GR 598.000 500:000 597 .600 565.000- 597.600 569.000 596.700 669.000 596. 100 740.000 

~.-

G1' 59-4. 600 169.000 593.800 780.000 ' 601. 7"00 781.500 598.600 782.500 597.900 788.000 
GR 592.900 800.000 ~91 .,200. 805,000 58-6_.:100 808,000 586 . .:100 8i9.000 -ses. 0·00 823.900 
GR 601 .600 023. g·oo 601 .600 825.200 601 .600 826.500 58d.800 826. 500 584. 700 829.000. 
GR 584.700 839.000 584. 200 B49.000 584.dOO 859.000 584.600 869.000 584.800 873.900 
GR 601 .400 873. 900 601.400 875.200 601 . .:100 876.500 582.800 876.500 582.600 879.QOO 
GR 581. 700 889.000 582. 100 899.000 583.500 909.000 584. GOO 919.000 585.400 923.900 
G~ 601.100 923. 900 601. 100 925.200 601.100 926.500 586.900 926.500 586.600 930.000 

. , . .. 
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GR 588 .800 941.000 596. 100 960.000 · 597.600 968.000 601.000 969.000 593.300 970.000 
GR -694. 300 1000.000 595.000 1045.000 600." 100 1069.000 _ 604 .000 1089.000 605.300 1100.000 
GR 605. 400 1200.000 605.700 1300.000 605.600 1400.000 603 .300 1500.000 603. 100 1600.000 
GR 605. 100 1700.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

SB 0.000 1 _ 555 3.020 0.000 , 174. 400 0.000 2318.400 0.000 58 1 . 700 581. 700 
XI 1143 .000 67.000 781.500 969.000 43.000 43 .000 43.000 0.930 0.000 0.000 
X2 0.000 0.000 1.000 601.700 603. 100 0.000 0.000 0.000 0.930 0.000 
X3 10.000 0.000 0.000 d50.000 0.000 970.000 603. 100 603. 100 0.000 0.000 
BT 17 .000 450.000 604.600 0.000 469.000 604.600· 0.000 569.000 604.700 0.000 
BT 669.000 604'.600'" ·o.ooo - 769 :ooo 604' _·300 . 0.000· - ·1 0·0 . oo·o ·604·. 300 -· ·o.ooO 180.·ooo 
BT GOB. 100 0.000 781.500 608. 100 601. 700 825.200 608.000 601. 600 875.200 607. BOO 
BT 601.400 925. 200 607. 500 601. 100 969.000 607. 400 601.000 970.000 607 .400 0.000 
BT 970 000 604 .-300 0.000 1069.000 »603. 100 0.000 1009-.-000 ·604. too 0.000 1100.·ooo 
BT 605.300 0.000 0.000 0.000 o.ooc -0.000 0.000 ~ ~= 0.000 0.000 V, V"-JV 

GR 602. 900 0.000 602. 100 69 .ooo. 601. 800 100.000 602. 500 169.000 602.800 200.000 
GR 603.000 269.000 · 603. 100 300.000 601. 200 . 369.'000 600. 300 400.000 599. 100 450.000 
GI, 598. 700 469._QOO 598.000 500.000 597.600 565.000 597.600 569.000 596. 700 669.000 
GR 596. 100 740.000 594 .600 769 .ooo 593.800 780.000 601. 700 781.500 598.600 782.500 
GR 597.900 788.000 592.900 800.000 591. 200 805.000 586. 400 808.000 586.400 819.000 
GR 585.800 823.900 601. 600 823.900 601. 600 825.200 601. 600 826.500 584.800 826.500 
GR 584. 700 829.000 584. 700 839.000 584.200 849.000 584.400 859.000 584.600 869.000 
GR 584. 800 873.900 601. 400 873.900 601. 400 875.200 601.400 816.500 582.800 876.500 
GR 582. 600 879.000 581. 700 889.000 582. 100 899.000 583. 500 ,. 909.000 584.600 919.000 
GR 585. 400 923.900 601. 100 923.900 601. 100 925.200 601. 100 926.500 586.900 926.500 
GR 586.600 930.000 588.800 941.000 596. 100 960.000 597 .600 968.000 601 .000 969.000 
GR 593. 300 970.000 594. 300 1000.000 595.000 1045.000 600. 100 1069.000 604.000 1089.000 
GR' 605. 300 1100.000 605.400 1200.000 605.700 1300.000 605.600 1400.000 603. 300 1500.000 
GR 603. 100 1600.000 605. 100 1100.006 0.000 0.000 0.000 0.000 0.000 0.000 

X 1 1150.000 31 .000 800.000 944 .000 7 .000 7.000 7.000 0.930 - 1 . 320 0.000 
X3 0.000 0.000 0.000 780.000 0.000 980.000 0.000 0.000 0.000 0.000 
GR 602.900 0.000 601. 800 100.000 602.800 200.000 603. 100 300.000 600. JOO 400.000 
GR 598.000 500.000 597.600 565.000 596. 100 740-.000 593 .000 800.000 586. 400 820.000 
GR 584. 400 830.000 583.900 840.000 583.700 860.000'•:; 583. 100 880.000 583.400 900.000 
GC 583. 700 910.000 586.500 921.000 588.800 926.000 589.300 938.000 592.500 944.000 
Gr:: 594. 300 1000.000 595.000 1045.000 604 .'100 1088.000· 605.300 1100.000 605. 400 1200.000 
GR 605. 700 1300.000 605.600 1400.000 603. 300 1500.000 · 603. 100 1600.000 605.400 1700.000 
GR 603. 700 1800. 000 0.000 0 .. 000 0.000 0.000 0.000 0.000 0.000 0.000 

NC o. 150 o. 150 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
X 1 1180.000 62.000 782.000 967.000 30.000 30.000 30.000 0.940 0.000 0.000 
X3 0.000 0.000 0:000 750.000 0.000 1000.000 0.000 0.000 0.000 0.000 
GR 602. 900 0.000 602 .000 82 .000 601 .800 100.000 602 .600 182 .000 602.800 200.000 
GR 603.000 282.000 603. 100 300.000 GOO.BOO 382 .000 GOO.JOO 400.000 598. 400· 482 .000 
GR 598.000 500.000 597 .600 5G5 .000 597.400 582.000 596.600 68.:l.-000 596. ioo 7-4-0.000 
GR' 594.000 780.000 601.000 782 .·000 597. 100 783 .000 596. 400 789.000 59 f. 700 809.000 
GR 590.900 819.000 588.400 823" .400 "600.900 823. 400 600.900 824. 7•00 600.900 826.000 
GR .587 ,500 .. . 8.ZG .000 .. 587..200. .832.00Q 5.84 __ .Joo. .• -4• 842 . .000 ... 584 ~ HlO-· --S.5--2 .000 -583-.-800- ·BGi .-000 · 
GR 58"3", 600 87J.d00 600,SOO -873 .-400 G00.900 874'. 700 600.900 876.000 583.900 876.000 
GR 582. 900 882.000 58_2_J9<? .... "" --~~-~ . .QO~ 5_8.2.-190 .. .902 .. 000 582.100. .912.000_ . 583 .. 400 923.. 200. 
aR· ··soo ."906 923 :·200 600.900 924.500 600.900 925.800 587. JOO 925. 800 588.900 930.000 
GR 59 t. 300 939.000 596.700 96 f :ooo 598. 100 966.000 600.900 967.000 593.300 910.000 
GR 593. 700 982.000 594. 300 1000.000 595.000 1045.000 602. 800 1082.000 6Qd. 100 1088.000 
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X1 3180.000 0.000 0.000 0.000 925.000 995.000 957.000 0.000 0.440 0.000 
X3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

OT 4 .000 9360.000 13680.000 14820.000 19310.000 0.000 14820.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.060 0.000 1.400. 0:000 800.000 0.000 
X' 5720.000 22.000 400.000 556. 000 2600.boo 2500.000 2540.000 0.000 0.000 0.000 
GR 604. 700 0.000 604.500 100.000 604.500 . 200.000 602.000 300:·ooo 599.300 400.000 
GR 586,500 422.000 585.000 430.000 584.900 4,10.000· 584.900 460.000 585.000 480 000 
GR 584.200 500.000 585.500 520.000 586.400 530.000 600.900 556.000 601. 700 570.000 
GR 604. 300 575.000 604. 100 600.000 604 ·:300 700.000 606.700 700.000 608. 100 800.000 
GR 606.800 900.000 606.300 920.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.035 0.030 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.-400 420.000 0.000 0.000 
X1 7470.000 28,000 900.000. 1059.000 1830:000 1750.000 17.10.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0·.000 0.000 0.000 0.000 0.000 0.000 
GR 604. 360 o.boo 604. 4'()0 100.000 603 .600 200.000 603.600 300,000 603.600 400.000 
GR 601. 600 500.000 598.600 600.000 596. 300 700.000 594.600 000.000 595.700 900.000 
GR 586.800 919.000 585. 100 925.000 584. 700 '·935~000 584.600 945.000 584.600 955.000 
GR 584. 100 9S5.000 584.500 975.000 584.600 985.000 584. 100 995.000 584.500 1005.000 
GR 584.500 1015.000 585.800 1025.000 602.000 1059.000 604.300 1100.000 606. 400 1200. 000 
GR 607. 700 1300.000 608.500 1400.000 609 .000 1500.000 0.000 0.000 0.000 0.000 

' ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 150.000 0.000 0.000 
X '. 8270.000 ?8.000 900.000 1059.000 800.000 840.000 760.000 0.870 0.300 0.000 
X3· 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 000 
GR 604.300 0.000 604. 400 100.000 603.600 200.000 603.600 300.000 603.600 400.000 
GR 601. 600 500.000 598.600 600.000 596.300 700.000 594.600 800.000 595.700 900.000' 
GR 586.800 919.000 585. 100 925.000 584.700 935.000 584.600 945.000 584.600 955.000 
GR 584. 100 965.000 584.500 975 .. _ooo 584.600 985.000 584. 100 995.000 584.500 1005.000 
GR 584.500 1015.000 585.800 1025.000 602 .000 1059.000 60.4. 300 1100.000 606.400 1200.000 
GR 607. 700 1300.000 608. 500 1400.000 609.000 1500.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 150.000 0.000 0.000 
X 1 8340.000 59.000 8125.000 1010.000 70.000 70.000 70.000 0.870 0.000 0.000 
GR 604. 600 0.000 604. 700 25.000 604.700 48.000 604. 100 125.000 603.900 148.000 
GR 603. 900 225.000 603 .900 248. 000 603.900 325.000 603.900 348.000 602. 400 425.000 
GR 601. 900 448.000 600. 200 473.0QO 599.600 525.000 598.900 548.000 597. 100 625.000 
GR 596.600 648.000 595.300 725.000 594.900 748.000 595.800 825.000 607.300 825.000 
GR 598. 100 825 .000 598. 100 830. 700 587.700 856.000 585. 400 857.500 584.400 864.300 
GR 600. 400 864.300 600. 200 871.300 586.200 871.300 585.900 875.000 584.900 885. 000 
GR 585.000 895.000 585. 200 905.000 584.900 915.000 600. 200 915.000 600. 200 919.800 
GR 585. 100 919.800 585. 700 925.000 585.500 935.000 585.700 945.000 585.900 955.000 
GR 586.300 964. BOO 600.200 964.800 600. 400 g-7 1. 400 -see. 100 97 1. 400 see-. 100 978.600· 
GR 597,800 1003. 200· 591.900 1010-. 000 602.500 1010.000 60:'I. 300 102'5 .-000 604 .000 1036 .000 
GR 604.600 1oaa .ooo 606. 200 1125.000 606. 700 1148 .000 607. 100· 1225. 000 608.000 12<18.000 
GR 608.600 1325.000 608 .800 1348.000 609.200 1425.000 609. 300· 1440.000 0.000 0.000 
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GR 605.300 1100.000 605. 400 1200.000 605.700 1300.000 605.600 1~00.000 603.300 1500.000 
GR 603. 100 1600.000 605. 100 1700.000 0.000 0.000 0.000 0.000 0.000 0.000 

SB 0.000 1. 561 3.040• 0 .. 000 173.900 0.000 2121.100 0.000 582.100 582. 100 
16 MILE RD us 

X1 1223.000 63 .000 782.000 967.000 4'3", 000 43 .ooo 43.000 0.940 0.000 0.000 
X2 0.000 0.000 1 .000 601 .000 603.400 0.000 0.000 0.000 0.940 0.000 
X3 0.000 0.000 0.000 698.000 0.000 10641000 0.000 0.000 0.000 0.000· 
BT 17,000 0.000 603. 300 0.000 482.000 603. 400 0.600 582.000 603 .600 0.000 
BT 682.000 603 .500 0.000 780.000 603.500 0.000 780.000 607.700 0.000 782.000 
BT 607.700 601.000 824.700 607 .600 600.900 '! 847. 700 607 .600 600.900 924.500 607.600 
BT 600.900 967.000 607.600 600.900 970.000 607.600 · 0.000 970,000 603.400 0.000 
BT 982.000 603.500 0.000. 1082.000 603. 300 0.000 1088.000 604. 100 0.000 1100.000 
BT 605.300 0.000 0.000 0.000 0.000 0.000 0.000 o·.ooo 0.000 0.000 
GR 602.900 0.000 602.000 82.000 601. 800 100.000 602 .600 182.000 602.800 200.000 
GR 603 .000 282 .000 603. 100 300.00'0 600.800 382 .000 600. 300 400.000 599. 100 450.000 
GR 598. 400 482.000 598.000 500.000 597.600 565.000 597,400 582.000 596.600 682.000 
GR 596. 100 740.000 594.000 780.000 601.000 782.000 597. 100 783.000 596.400 789.000 
GR 591. 700 809.000 590.900 819.000 588. 400 823.400 600.900 823. 400 600.900 824.700 
GR 600. 900 826.000 587.500 826.000 587.200 832.000 584.300 842.000 584.100 852.000 
GR 583.800 862.000 583.600 873.400 600.900 873.400 600.900 874. 700 600.900 876.000 
GR 583.900 876.000 582.900 882 .000 582.700 •892.000 582. 700 ,902.000 582. 100 912.000 
GR 583. 400 923.200 600.900 923.200 600.900 .. 924,500 600.900 925.800 587.300 925.800 
GR 588.900 931.000 591. 300 939.000 596.700 ,, 961.000 598, 100 · 966 .000 600.900 967.000 
GR 593.300 970.000 593.700 982.000 594.300 1000.000 595.000 1045.000 602.800 1082.000 
GR 604. 100 1088.000 605.300 1100.000 605. 400 1200.000 .605 .. 700 1300.000 605.600 1400.000 
GR 603. 300 1500.000 603. 100 1600.000 605. 100 1700.000 0.000 0.000 0.000 0.000 

NC 0.040 0.040 0.025 0.300 0.500 0.000 0.000 0.000 0 000 0.000 
X1 1323.000 31 .000 800.000 944.000 100.000 100.000 100.000 0.940 -0.950 0.000 
X3 0.000 0.000 0.000 450.000 0.000 1000.000 0.000 0.000 0 000 0.000 
GR 602.900 0.000 601 .800 100.000 602.800 ·200.000 603, 100 300.poo 600.300 400.000 
GR 598. 000 500.000 597 .600 565.000 596. 100 -.740.000 593,000 800.000 586. 400 820.000 
GR 584. 400 830.000 583.900 840.000 583.700 860.000 583: 100 880.000 583.400 900.000 
GR 583.700 910.000 586.500 921.000 588.800 926.000 589.300 938.000 592.500 944.000 
GR 594.300 1000.000 595.000 1045.000 604. 100 ·1088.000 605. 300 1100.000 605. 400 1200.000 
GR 605. 700 1300.000 605.600 1400.000 603.300 '1500.000 603. 100 1600.000 605. 400 1700. 000 
GR 603. 700 1800.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0. 110 0.060 0.025 0.100 0.300 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 1.400 0.000 0.000 600.000 0.000 
X 1 2223.000 23.000 300.000 446.000 870.000 940.000 900.000 0.000 -o. 440 0.000 
GR 615.500 0.000 615.300 100.000 613.000 ·, 200.000 611.500 222.000 601. 200 252.000 
GR 598.900 300.000 586.000 323.000 585.200 330.000 584.600 340.000 584.800 360.000 
GR 584.200 380.000 583.000 400.000 583.600 420.000 583.900 430.000 586.600 437.000 
GR 593.700 446.000 594,600 463.000 607.000 503.000 607.700 600.000 608. 200 700.000 
GR 608. 200 800.000 607 .500 900.000 606 .400 • 1000.000 0.000 a_.ooo 0.000 0.000 

NC 0.040 0.040 0.025 0.100 0.300 0.000 0.000 : 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0 000 

l 
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X1 3180.000 0.000 0.000 0.000 925.000 995.000 957.000 0.000 o. 440 0.000 
X3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 000 0.000 

QT 4.000 9360.000 13680 000 14820.000 19310.000 0.000 14820.000 0.000 0.000 0.000 
ET 0 000 0.000 0.000 8. 100 o o6o 0.000 1. 400. 0:000 800.000 0.000 
X' 5720.000 22.000 400.000 556.000 2600.boo 2500.000 2540.000 0.000 0.000 0.000 
GR 604.700 0.000 604.500 100.000 604. 500 '200.000 602 .000 300:000 599.300 400.000 
GR 586.500 422.000 585.000 430.000 584.900 4'10.000 584.900 460.000 585.000 480.000 
GO 584.200 500,000 585 500 520,000 586,400 530.000 600.900 556.000 601.700 570 000 
GR 604.300 575.000 604. 100 600.000 604 .,300 700.000 606. 700 700.000 608. 100 800.000 
GR 606.800 900.000 606. 300 920.000 0.000 0.000 0.000 0'.000 0.000 0.000 

NC 0.035 0.030 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0 000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 420.000 0.000 0.000 
X1 7470.000 28.000 900 000 1059.000 1030:000 1750.000 1710.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604.300 0.000 604 .400 100.000 603.600 200.000 603.600 300.000 603. GOO 400.000 
GR 601.600 500.000 598.600 600.000 596.300 700.000 594.600 000.000 595. 700 900.000 
GR 586.800 919.000 585. 100 925.000 584. 700 -935;000 584.600 945.000 584.600 955.000 
GR 584. 100 ,9135 .000 584.500 975.000 584.600 985.000 584. 100 995.000 584.500 1005.000 
GR 584.500 1015.000 585.800 1025.000 602 .000 1059.000 604.300 1100.000 606. 400 1200.000 
GR 607.700 1300.000 608.500 1400.000 609.000 1500.000 0.000 0.000 0.000 0.000 

' ET 0.000 0.000 0.000 8. 100 0.000 0.000 1 .400 150.000 0.000 0.000 
X, 8270.000 >8.000 900.000 1059.000 800.000 840.000 760.000 0.870 0.300 0.000 
X3 · 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 604.300 0.000 604.400 100.000 603. 600 200.000 603,600 300.000 603. GOO 400.000 
GR 601. GOO 500.000 598.600 600.000 596.300 700.000 594.600 800.000 595. 700 900.000' 
GR 586.800 919.000 585. 100 925.000 584.700 935 .000 584.600 945.000 584 .600 955.000 
GR 584. 100 965.000 584.500 975 .:000 584.600 985. 000 584. 100 995.000 584.500 1005.000 
GR 584.500 1015.000 585.800 1025.000 602.000 1059.000 60_4.300 1100.000 606 .400 1200.000 
GR 607. 700 1300.000 608.500 1400.000 609.000 1500.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 '0.500 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 150.000 0.000 0.000 
X1 8340.000 59.000 825. 000 1010.000 70.000 70.000 70.000 0.870 0.000 0.000 
GR 604.600 0.000 604.700 25.000 604. 700 48,000 604. 100 125.000 603.900 148.000 
GR 603.900 225.000 603.900 248.000 603.900 325.000 603.900 348.000 602.400 425.000 
GR 601. 900 448.000 600.200 473.0QO 599 .600 525.000 598.900 548.000 597. 100 625.000 
GR 596.600 648.000 595.300 725.000 594.900 748.000 595.800 825.000 607.300 825.000 
GR 598. 100 825.000 598. 100 830.700 587.700 856.000 585.400 857.500 584.400 864.300 
GR 600. 400 864.300 600. 200 871.300 586. 200 871.300 585.900 875.000 584.900 885,000 
GR 585.000 895. 000 585.200 905.000 584.900 915.000 600.200 915.000 GOO. 200 919.800 
GR 585. 100 919.800 585.700 925.000 585.500 935.000 585. 700 945.000 585.900 955.000 
GR 586.300 964.800 600. 200 964.800 600. 400 97 1. 400 588. 100 97,1. 400 588. 100 978.600· 
GR 597 .800 1003.200 597. 900 1010.000 602.500 1010.000 603.300 1025.000 604.000 1036.000 
GR 604.600 lQd8,000 606. 200 1125.000 606. 700 1148.000 607. 700 1225.000 608.000 1248.000 
GR 608 .600 1325.000 608.800 1348.000 609. 200 1425.000 609.300 1440.000. 0.000 0.000 
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SB 0.000 1. 790 2.800 0.000 161.000 0.000 1680.000 0,000 584 ,400 584.400 
15 MILE RD us 

X1 8394.000 59.000 825,000 1010.000 5'1.000 54.000 5'1.000 0.870 0 .000 0.000 
X2 O.QOO 0.000 1 aOOO 600.'100 600.900 0.000 0,.000 0.000 0.810 0.000 
X3 0.000 0.000 0.000 1'10.000 b'.ooo 980.000 0.000 0.000 0.000 0.000 
BT 27.000 0.000 604.600 0.000 '18.000 604.700 0.000 148 .ooo 6()3.900 0.000 
BT 248.000 603.900 0.000 348.000 603.900 0.000 448.000 60i. 900 0.000 473.000 
BT 601. 200 0.000 525.000 600.900 0.000 625.000 601, 100 0.000 725. 000 602.300 
BT 0.000 825 .000 603. 700 0.000 82'5.000 607. 300 600. 400 864. Joo 607. 300 600.400 
BT 87 1. 300 607 .300 600.200 915.000 607. 300'- 600,200 919.800 601 .. 300 600. 200 964,800 
BT 607. 300 600. 200 971.<100 60'7 .300 600.400 ,1010.000 6_01. 300 600·.500 1010.QOO 603.700 
BT 0.000 1025.000 603,900 0.000 1036 ~000 604 .·000 0.000 1040 .ooo 664.600 0.000 
BT 1148.000 606. 100 0.000 1248.000 608 .. 000 0.000 1348.000 608.800 0.000 1440.000 
BT 609.-300 0.000 0.000 0.000 o.000 0.000 0.000 0 .. 000 0.000 0.000 
GR 604.600 0.000 604. 700 .25 sOOO 604.700 4·8 .000 604 .100 125.000 603.900 148.000 
GR 603 .900 225.000 603. 900 2<18.000 603.900 325.000 603. 900 348.000 602 .400 <125.000 
GR 601. 900 448.000 600. 200 473.000 599.600 525.000 598.900 548 .000 591. 100 625 .000 
GR 596,600 6'1B.000 595.,300 725.000 594,900 748 .000 595.800 825.000 600. 400 825 .000 
GR 598. 100 825 000 598. 100 830. 700 58/. 700 856.000 585. 400 857.500 584 .400 864,300 
GR 600. 400 864 ·.300 600.200 871.300 586.200 87 I. 300 585. 900 875 .000 584 .900 885.000 
GR 585.000 895 .000 585.200 905.000 584.900 915.000 600. 200 915.000 600 .200 919 .800 
GR 585, 100 919.800 585. 700 925.000 585.500 935.000 585. 700 945.000 585 .900 955 .000 
GR 586.300 964.800 600. 200 964 .800 600.400 971 .,400 588. 100 971. 400 588. 100 978 ,600 
GR 597.800 •1003. 200 597.900 1010.000 602.500 1010.000 603.300 1025.000 604 .000 f036 .000 
G_R 604 .600 1048 .000 606,200 1125.000 606.700 1148.000 607. 700 1225 .000 608,000 1248 .000 
GR 608 .600 1325 .000 608 .800 1348.000 609.200 1425 .000 609.300 14o10.ooo" 0.000 0.000 

' 
NC 0.035 0.030 0.025 o. 000 0.000 0.000 0.000 0.000 0 .000 0. 000 
QT 5.000 10440.000 15320.000 16560 000 2 1140. 000 0.000 16560,000 0.000 0 .000 0 .000 
ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 tGo:ooo 0 .000 0 .000 
X1 8494,000 28 .000 900.000 1059.000 100.000 100.000 100.000 0.870 0 .400 0.000 
GR 604.300 0. nnn 604.dOO tr.r. r.r.n 603.600 ,,,...,... nr.r. OM onn "'.lrt.n r,,r,,r,, 603.600 ""''"' ,...,.....,, vvv rvv,vvv <£.VV,VVV VVJ,U\.,FV JVV,VVV ~"I.JV.'l.J\JV 

GR 601. 600 500 .000 598.600 600.000 '596.300 700.000 594,600 800.000 595. 700 900.000 
GR 586.800 919. 000 585. 100 s25.ooo 584.700 935.000 584 .600 945.000 584.600 955.000 
GR 584. 100 965.000 584.500 975.000 584 .600 · 985.000 584. 100 995.000 584.500 1005.000 
GR 584.500 1015.000 585.800 1025.000 602.000 1059.000 604.300 1100.000 606. 400 1200.000 
GR 607. 100 1300.000 608. 500 1400.000 609.000 1500.000 0.000 b.ooo 0.000 0.000 

ET 0.000 0.000 0.000 8. 100, 0.000 0.000 1.400 2Go.ooo 0 .000 0 000 
X1 9'594.000 28.000 860.000 1030.000 630.000 1520.000 1100.000 0.000 0 .300 0, 000 
X3 0.000 0.000 0.000 0.000 0.000 0.000 O.OOQ 0.000 0.000 0.000 
GR 60 •. 500 0.000 ,603.900 60. 000 603. 700 160.000 603,300 260.000 601. 300 360.000 
GR 599.200 460.000 598.000 560 doo 598.800 660.000 598.900 760.000 597 .800 860.000 
GR 59• .000 871.000 590. 300 818.000 588.900 889.000 586.900 893 .ooo 586 .400 900.000 
GR 585.800 910.000 585 . .dOO 920.000 585.500 930.000 585.400 940.000 585 .400 950.000. 
GR 585.800 960.000 586.000 970.000 585.500 980.000 587.600 990.000 602. 200 1030.000· 
GR 603. 400 1060. 000 606,600 1160.000 608.200 1260.000 0.000 0.000 0.000 0.000 
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k, 
' 

X, 9653.000 0.000 0.000 0.000 59.000 ~-~-000 59.000 0.000 -0.300 0.000 
-X3 0.000 0.000 0.000 320.000 0.000 <CT4.0~000 0.000 0.-000 0.000 0.000 

I 1:1 tJ • 
NC 0.025 0.025 0.020 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

--=--X1 SG54.000 42.000 802 .ooo 959.500 1.600 1.000 -.. i .000 0.000 0.000 0.000 

I X3 0.000 0.000 0.000 320.000 0.000 ( 1'14f~Q9Q) 1
' ,(J 0.000 0.000 0.000 0.000 

BT 21.000 0.000 604.200 0.000 33.000 604. 100 0.000 100.000 604 .000 0.000 
BT 200.000 603.600 0.000 219.000 603.200 0.000 300.000 6q2. 900 0.000 400.000 
BT 601. BOO 0.000 500.000 601 .400 0.000 600.000 601. 500 0.000 700.000 603.000 
BT 0.000 800.000 604. 900 0.000 800.000 605.600 0.000 802 .000 605.600 603. 300 

I Br 880. 700 605. 700 603. 400 959.500 605. 700 603. 400 961.500 605. 700 0.000 961.500 
BT 605.200 0.000 1000.000 604.990 0.000 1038.000 604.900 0.000 1100.000 606 .900 
BT 0.000 1150.000 · 607. 700 0.000 0.000 0.000 0.000 0.()00 0.000 0.000 
GR «soa.100 0 000 '3.04. 100 33.000 6011.000 100.000. 603.600 200.000 603.200 219.000 
GR 601.600 300.000 599.500 400.000 598.300 soo.ooo 599. 100 600.000 599.200 700.000 I GR 598. 100 800.000 603. 300 802.000 598.800 802.000 598.800 808 .000 597.900 810.000 
GR 593. 400 820.000 589.500 828.000 589.300 830.000 s01.2ob 840.000 586.800 850.000 
GR 586. 200 860.000 585.900 870.000 585.600 878.900 603. 400 878.900 603. 400 880. 700 
GR 603. LlOO 882.500 SSS.600 862.SOO 565.<100 890.000 SBG.200 900.000 586.200 910.000 
GR 586.300 920.000 587. 100 '930.000 591. 700 940.000 597. 700 950.000 599.700 959.500 
GR 603. 400 959.500 599. 600 961. 500 . 602 .500 970.000· 603. 700 1000.000 604. 900 1038.000 
GR 606. 900 1100.000 607. 700 1150.000 0.000 0.000 0.000 o.doo 0.000 0.000 

X1 9676.000 0.000 0.000 0.000' 22 .000 22·.000 22 .000 0.000 0.000 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 260.000 0.000 1130.000 0.000 0.000 0.000 0.000 

~ 
NC 0.035 0 040 0.025 0.000 0 000 0,000 0.000 0.000 0.000 0.000 

I X 1 9671.000 28.000 860.000 1030.000 1.000 1 .000 1.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 280.000 0.000 1080.000 0.000 · 0.000 0.000 0.000 
GO 604. 500 0.000 603.900 60.000 603. 700 160.000 603.300 260.000 601. 300 360.000 
GR 599. 200 460.000 598.000 560.000 598.800 660.000 598.900 760.000 597.800 860.000 

I. G:? 594.000 87i.000 590.300 878. 000 588 .900 889.000 586.900 893 .000 586.400 900.000 

I GR 585 .800 910.000 585. 400 920.000 585.500 930.000 585.400 940.000 585.400 950.000 
GR,. 585 .800 960.000 586 .ooo 970.000 585.800 980.000 587.600 990.000 602. 200 1030.000 
GR 603. 400 1060.000 606.600 1160.000 608.200 1260.000 0.000 0.000 0.000 0.000 

ET 0.000 0.000 0.000 8. 100 0.000 0.000 1.400 250.000 0.000 0.000 

I X' 9777.000 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0.050 0.000 

NC 0.000 ' 0 000 0.000 o. 100 0.300 0.000 0.000 O.ooo 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 o·.ooo. 1.400 0.000 0.000 0.000 
XI 11596.000 34.000 812.000 1000.000 1975.000 1660.ooo 1819.000 0.000 0.300 0.000 

·:1 
GR 612.500 0.000 612.100 100.000 6 t 1 .,GOO 200.000. 611.000 300.000 609.900 400.000 
GR 609.600 500.000 609.800 600,000 608.aoo 700.000 607. 700 BOO.ODO 607 .300 812.000 
GR 59·:3. 300 844.000 587.200 852.000 586.90() 860.000 587 :·foo ~7Q.OOQ 58-7. 100. B.B.0.000 
·GR sa-1 .ooo 890.000 . 587.000 ~uv-.UUu 5tf6. 900 910."oOO SBG .-B•O 920.000 586.800 930.000 

1 
GR .586 . .100 ,_,940...000 ... 586-, 400--- -B50,000 .. 586·.'100 · 957'000·· ""89':400 .. 96Q.OOQ '59T:OOO: 975:006· 
GR -·600. •oo 1000.QOO" 603.60C> 1050. 000 602 .606 1166.000. -G62. 366 1200.000 603. 100 1300.000 
GR 603.500 1400.000 604,500 1428 .000 606.900 t,441.000 607.900 1500.000 0.000 0.000 

I 
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NC 0.045 0.045 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0.000 ··0.000 I .400 0.000 538.000 0.000 
X1 13196.000 27.000 0.000 238.000 1320.000 1760.000 1600.000 0.000 0.300 0.000 
GR 610.600 0.000 604.300 22.000 '602.500 67.000 596.300 78.000 595.400 108.000 
GR 590.500 123.000 589.700 l 132 .000 587. 500 138.000 587.000 148 .000 586.500 158.000 
GR 586.200 168 .000 ',585 .900 178 .ooo 585.900 188.000 585.'400 198.000 585.200 208.000 
GR 587 .000 219.000 593. 100 229.000 595.600 238.ooo· 598.000 263.000 604. 400 329.000 
GR 604.500 338.000 604. 100 438 .000 605.200 538 .000 605.500 638.000 605.900 738.000 
GR 606. 700 838.000 607 _ 500 938.1)00 0.000 0.000 0.000 0.000 0.000 0.000 

NG 0.040 0.040 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X1 14796 .000 33 .000 0.000 300.000 1600.000 

0

J°600.000 1600.000 0.000 0.300 o.ood 
GR 621. 400 0.000 619. 400 20.000 618.800 26 .000 611.900 76.000 610. 100 96.000 
GR 600. 100 114.000 598.600 125.000 591.300 · 142 .000 587.700 146 .000 587. 400 150.000 
GR 587 .000 160.000 587 .000 170.000 587. 100 180.000 587.000 l9o.ooo 587.300 200.000 
GR 587,300 210.000 587. 400 220.000 587.600 230.000 587. 900 236.000 589.800 240.000 
GR 590.800 245.000 595 .000 258.000 598.200 263.000 603. 900 272.000 612.800 300.000 
GR 616.300 380.000 615.200, 400.000 614.400 500.000 613.300 600.000 613.300 700.000 
GR 610.800 800.000 611 .200 900:000 608. 700 960.000 0.000 0.000 0.000 0.000 

NG 0.035 0.040 0.025 0.000 0.000 0:000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000. 
OT 5.000 9210.000 13320.000 14260.000 17650. 000 0.000 14260.000 0.000 0.000 0.000 
X 1 16096.000 22 .000 100.000 314.000 1200.000 1600.000 1300.000 0.000 0.300 0.000 
GR 615.800 0.000 613. 100 100.000 599.300 133.000 598.000 160.000 594.000 188 .000 
GR 588.200 195.000 587.500 200.000 586.800 210.000 586.500 220.000 586.700 230.000 
GR 587,200 240.000 587. 200: 250.000 587. 400 260.000 588. 400 270.000 594,400 285.000 
GR 596.700 295.000 604.300 314.000 606. 200 400.000 605.800 500·.000 606.900 600.000 
GR 605. 900 660.000 630.000 660.000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
Ef 0.000 0.000 0.000 0.000 0.000 0.000 i .400 0.000 0.000 0.000 
X 1 16396.000 35.000 177. 000 323.800 300.000 300.000 300.000 0.000 0.000 0.000 
GR 616. 100 0.000 613.400 100.000 607 .900 124.000 606.700 177. 000 605. 100 177 .000 
GR 589.200 178. 500 588.500 182 .000 587.800 187 .000 587.500 192 .000 587.700 197. 000 
GR 588.000 202.000 581 .800 201 .000 581 .600 217.000 587.600 227.000 588.000 237.000 
GR 588.800 247 .000 588. 000 256.250 605. 300 256.250 605. 300 259.750 587.600 259.750 
GR 588.400 262. 000 589.600 267 .000 592 .400 277.000 593.200 '287 .000 592. 100 291 .000 
GR 593. 800 297.000 600.900 317.000 602.500 321.000 605. 100 323,800 604.900 327.000 
GR 606.000 377.000 606.300 392.000 606.500 400.000 606. 100 500.000 607. 200 600.000 

~B 0.000 1. 620 3.070 0.000 290.000 0.000 2030.000 0.000 587.500 587.500 
ET 0.000 0.000 0.000 0.000 0.000 0,000 I . 40() 0.000 0.000 0.000 
X 1 16..:118.000 0.000 0.000 0.000 n.ooo 22 .000 22.000 0.000 0.000 0.000 
X2 0.000 0.000 1 .000 605.300 606. ioo 0.000 0.000 0.000 0.000 0.000 
ST 16.000 0.000 6t6. 100 0.000 100.000 613.400 0.000 124.000 607.900 0.000 
BT 177. 000 606:700 0.000 177 .ooo 607. 500 605 _ 100 256.200 601.600 605.300 259. 700 
BT 607. 500 605. 200 323.800 607.600 605. 100 323.800 606.800 0.000 327.000 606.800 
ST 0.000 371.000 606. 400 0.000 392 .000 606.300 0.000 400.000 606.500 0.000 
8T 500.000 606. 100 0.000 600.000 607 .200 

' 
0:000 750,000 607. 200 0.000 0.000 
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NC 0.028 0.030 0.025 0.000 0.000 0.000 ·o.ooo 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X { 16768. 000 23.000 20'1 .000 332.000 400.000 300.000 350.000 0.000 0.300 0.000 
GR 609. 600 0.000 607. 400 55.000 601. 300 155.000 597.'100 204 .ooo 588.800 227 .000 
GR 587.700 235.000 587.900 245.000 500:ooo 255.000 588. 100 265.000 588.200 275.000 
GR 588. 300 285.000 588. 400 295.000 588.500 305.000 588.600 315.000 588.300 325.000 
GR 589.800 328.000 590.800 332.000 599.600 355.000 602.000 455.0QO 604. 900 552. 000 
GR 607. 700 560.000 607.400 573.000 630.000 573,000 0.000 0.000 0.000 0.000 

NC 0.025 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0,000 0,000 1. 400 0.000 0.000 0.000 
X1 17168 .000 41 .000 375.000 474,400 600:000 100.oo<l 400.000 0.000 0.000 0.000 
GR 610.400 0.000 609.600 25,000 607.000 50,000 598, 100 75.000 596,600 100.000 
GR 596,500 125_000 595.300 15Q.OOO 596,600 175.000 597.000 200.000 597.900 225.000 
GR 596,300 236.500 601.800 246.000 601.800 250.000 602 .000' 275.000 601. 400 300.000 
GR 600. 900 325.000 599. 200 350.000 598.200 375.000 592. 700 382.QOO 590. 700 383.400 
GR 589. 400 385.500 588.900 389.000 588.800 396.000 588.600 403 .000 589.200 410.000 
GR 588. 700 417 .000 58s·. aoo 424,000 588.700 431.000 588,500 438.000 588.000 445.000, 
GR 588.600 452.000 588.800 458.300 590. 100 459.700 591 .000 460.400 593.500 464. 600 
GR 597. 100 468. 100 599. 100 474 .400 600.9QO 488.900 602. 400 513,900 '604 .000 533.500 
Ga 606.000 588,900 0.000 0.000 0.000 0.000 0.000 · o.'ooo 0.000 0.000 

ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 17268. 000 61 .000 400.000 591.800 100.000 100.000 100.000 0.000 0.000 0.000 
GR 613.300 0.000 607.900 90.000 606,400 275.000 607. 100 300.000 607 .600 325.000 
GR 608.200 350,000 608. 800 375.000 608.800 400.000 596.800 400,000 589. 200 414 .. 000 
GR 589. 200 421.000 587.900 428.000 587.900 435.000 588.000 437.boo 606. 400 437.000 
GR 606. 400 438.500 606. 400 440.000 588. 100 440.000 588.000 441.900 588. 100 449. 000 
GR 588.300 456.000 588.300 463.000 588.200 470.000 588.300 476,900 606 .800 .1176.900 
GR 606.800 478. 400 606. BOO 479.900 588.000 479.900 588.200 491.00.0 587.600 498 .000 
GR 587.000 505.000 586. 5·00 509.900 586 _·500 511.900 607 .000 511.900 -607 .000 513.400 
GR 607 .000 514.900 586 .600 514.900 586'.700 519.000 587. 700 526,000 587.700 ·533 .ooo 
GR 588.000 540.000 588.000 544.000 586.500 549.000 606.900 549.000 606.900 550.500 
GS 606.900 550. 500 606.900 552.000 586. 700 552.000 586. BOO 553.300 588.000 561.000 
GR 587. 400 568.000 588. 100 575.000 591.900 502:000 596.600 591.800 609.200 591 .800 
GR 609.300 600.800 608.600 623.300 608.200 648.300 607 .600 673.000 607.200 698.300 
GR 606.400 723.300 0.000 0.000 0.000 0.000 0.000 0.000 0 000 0.000 

SEl 0.000 1. 600 3.040 0.000 191 .800 0.000 3230.000 0.000 586.500 586.500 
ET 0.000 0.000 0.000 0.000 0.000 0.000. 1. 410 0.000 0.000 0.000 
X 1 17368.000 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0.000 0.000 
X2 0.000 0.000 1 .000 607.000 607. 100 0.000 0.000 0,000 0.000 0.000 
BT 21.000 0.000 613.300 0.000 90.000 607.900 0.000 275.000 606. 400 0.000 
B> 300.000 607. 100 0.000 325".000 607,600 0.000 350.000 60B.200 0.000 375.000 
BT 608. 800 0.000 400._000 608.800 0.000 400:000 611 .aoO · 606,100 438. 500 612. 100 
BT 606.400 478 .-400 612 .400 606.800 513.400 612.700 607 .000 550.500 612.500 606.900 

"' ~91 .800 6'2.200 606. 500 S-S-t, 800 609"."200 · ·o:ooo GOO.BOO 609. 300 0.000 623.000 
ei: ~08 .600 .0.000 648,300 60B .200 .. o .. ooo ~3.300 60-7,600 0.000 698·. 300 &07·, :WO 
Bi' -07000- · 7-23--;300 · "-G06':400 ·o·.ooo· - -;·o-.ooo 0:000. .. 0.000. 0°00• ·o.666 0:000 

·• ............ -- ··-·--- -·- ·-. ---•·· ~------• --- .... ~--- -•-··- .... . --.-•- --· --•-·• ···---·. ·-- ~ 
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NC 0.025 0.028 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0,000 0.000 0.000 
XI 18244 .000 90.000 249.000 387.200 150. 000 1400.000 876.000 o.poo -0.900 0.000 
GR 612.300 0.000 612.000 8.500 611,.600 17. 100 610.900 25 .1oo 609.900 34.300 
GR 607.500 '12.900 605.500 51.500 605. 100 60. 100 60-1.700 68.600 60-1.600 77.200 
GR 60..:1.ilOO 85.800 604.000 9..:1 . ..:100 603.800 103 .000 60..:I. 100 1 t 1 .600 604.200 120.200 
GR 60-1.300 128. 700 604.ilOO 137.300 604 .. 500 145. 900 604.000 15-1,500 606.300 163. 100 
GR 606.300 17 1. 700 606. 300 180. 300 606. 100 188. BOO 605.900 197 . ..:100 605. 700 206.000 
GR 605. 400 214.600 604.900 223. 200 604. 400 231. BOO 604 .000 240. 400 603.700 249.000 
GR 601. 500 253.600 599.300 258. 200 596.900 262 .800 595.600 267. 400 594. 700 272.000 
GR 593.800 276.600 593 .000 28 1. 200 592.200 285.800 591.800 290. 400 591. 500 295.000 
GR 591 .000 299.600 589.400 304.200 588.400 308.800 588.500 313.400 588.500 318.000 
GR 588.500 322. 700 588.500 327.300 588. 400 , JJ \ .900 . 588.400 336.500 588.200 341. 100 
GR 588.200 345.700 588.JOO 350. JOO 588.400 354.900 588.500 35.9. 500 588.500 364. 100 
GR 590. 200 368. 700 592. 400 373.300 595.900 377.900 597.800 382.500 599.300 387.200 
GR 600.300 399. 100 601. 200 411.000 602. :;!00 422.900 602. 700 434.800 603 .000 446.700 
GR 603.300 458.600 603. 700 470,500 604.000 , 482.400 604.300 494.300 604. 700 506.200 
GR 605. 100 ... ,nn CA<'. CAA <'.'lr\ /'\Ar\ CAC •M C::A'l Ann CAt::. C::A,.... C::C::'l OAA t::.A"'J AAA C::l'::.C:: DAr\ 

I 
..., ,u. •vv VV--' ,VVV '-'VV,VVV VVU, IV'-', ..., .. -c;.vvv vvv ..... vv ..,...,..,,.;;,vv CJVI ,VVV --'"1'-',"1VV 

GR 607. 400 577.700 607. 700 589.600 608. 100 601. 500 608. 400 61 :j·. 400 608. 800 625.300 
GR 608.800 637.200 608. 900 649. 100 608.900 661 .000 609.000 672.900 609.000 684.900 
GR 609. 100 696.800 609. 100 708. 700 609.200 720.600 609.200 732. 500 609.300 744.400 

0.025 0.000 d.oOo 0 000 NC 0.030 0.045 0. iOO 0.300 0.000 0.000 -
ET 0.000 0 000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
XI 19119.000 24.000 123.000 300.000 850.000 800.000 875 .000 0.000 0.000 0.000 
GR 614.200 0.000 610. 300 100.000 609.200 123 .000 596.200 168.QOO 592. 400 192 .000 
GR 588.600 195.000 588. 100 200.000 588.400 210:000 588.400 220.000 588. 400 230.000 
GR 588.300 2-10·. 000 588.500 250.000 588.400 260.000 588.300 270.000 589.300 279.000 
GR 596.300 290.000 599 .600. 300.000 604.300 364 .ooo 604.900 400.000 607. 100 500.000 
GR 610.300 600.000 6 t3'.ooo · 700.000 612.800 800.000 612.700 900.000 0.000 0.000 

NC 0.030 0.040 0.025 0.000 0.000 0:000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1 ·.400 0.000 0.000 0.000 
XI 20219.000 32.000 0.000 328.000 1100.000 1000.000 1100.000 0.000 0.000 0.000 
GR 620. 700 0.000 605.600 -11 .000 600. 700 128.000 593.300 166 .000 592.400 184.000 
GR 589.900 188 .000 588.300 19d. 000 588.500 198 .000 588. 100 208.000 588. 200 218.000 
GR 587.800 228.000 588.000 238.000 587.700 248.000 588.800 258.000 589.600 268.000 
GR 590. 100 271 .000 590. BOO 288.000 606.900 328.000 -609.500 428:000 608.600 462.000 
GR 598.700 488.000 607.200 528.000 603.500 589,000 600.600 593.000 605.800 628.000 
GR 609. 200 728.000 607. 200 828.000 609.'400 928,000 610.400 1028.000 611. 700 1078.000 
GR 612.600 1128 .000 6130.000 1228 .000 0.000 0.000 0.000 0.000 0.000 0.000 

NC 0.028 0.0-10 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0 000 0.000 
)( \ 21119.000 25.000 526.000 700.000 ,800. 000 900,000 900.000 0.000 0 000 0.000 
GR 610.400 0.000 608.400 100.000 607. 100 200.000 603. 300 300.000 600.800 360.000 
GR 605.200 398.000 609.600 412.000 609. 500 500::0bo 607 ;'300 526.000 589.500 582.000 
GR 589. 1:00 590.000 589,200 600.000 588.800 610.000 50a .9oo 620.000 588.700 630.000 
GR 588.700 640.000 589.400 650.000 589.200 660.000 589.500 663. 000 599.000 679.000 
GR 600. 300 680.000 609.300 700.000 611.800 800.000 613.300 900,000 615.800 975.000 

II 

I 



???'??? 

NC 0.028 
ET 0.000 
X1 22069.000 
GR 630.300 
GR 599. 600 
G~ 588.800 
GR 590.200 
GR 611 .600 

QT 
NC 
ET 
X 1 

-GR 

GR 
GR 

GR 
GR 

5.000 
0.028 
0.000 

22419.000 
5199. 900 
601.006 
5188. 700 
5,31. 700 
613.900 

NC 0.028 
ET 0.000 
XI 23319.000 
GR 610.200 
GR 612.300 
GR 5189. 900 
GR 5189. 100 
GR 602. 400 

QT 5.000 
NC 0.030 
ET 0.000 
Xi 235109.000 
X3 0.000 
GR 609 .600 
GH 610.000 
GR 519;8.600 
GR 590. 300 
GR 609. 700 

NC 0.028 
ET 0.000 
X1 243(39.000 
GR 6 13. 900 
GR~ 5!34 . 900 
GR 5B9.000 
GR 6!j9. 500 

fT. -0.000 
·x-t· ·2-sa19.-ooo 
X3 0.000 
GR 6'.30. 300 
GR 610.700 
GR 5189 .000 

?????? 

0.03'5 
0.000 

22.000 
0.000 

149.000 
190.000 
239.000 
400.000 

8580.000 
0.02B 
0.000 

21.000 
0.000 

314. bolJ. 
430.000 
467.000 
700.000 

0.02B 
0.000 

24.000 
0.000 

488.000 
601 .000 
650.000 
726.000 

6510.000 
0.02B 
0.000 

22. 000 
0.000 
0.000 

500.000 
610.000 
647.000 
800.000 

0.02!) 
0.000 

18.000 
0.000 

366.000 
411 .000 
472.000 

... 0,00() 
n :oocJ 
0.000 
0.000 

400. 00<) 
570.000 

0.025 
0.000 

99.000 
607.400 
599. 400 
588.200 
591. 400 
6l2.900 

12280.000 
0.025 
0.000 

374.000 
599,300 

·599. 700 
589.200 
603.800 

0.000 

0.025 
0.000 

567. 000 
610.400 
611.800 
588.900 
589. 200 
606 .600 

8680.000 
0.025 
0.000 

526.000 
0.000 

609.900 
610.000 
588.700 
600.800 
613.600 

0.025 
0.000 

344.000 
610.600 
590. 400 
589.600 
613.700 

.. 0,000 
.. "SOO'. 000 

0.000 
610.700 
609.200 
588.800 

0.000 
o.'ooo 

300.000 
0.000 

156 .000 
200.000 
2"15 .000 
470 000 

13000.000 
o.oob 
0.000 

500.000. 
100.000· 
39 i.ooo 
440.000 
500.000 · 

0.000 

0 000 
0 000 

700.000 
100.000 
500.000 
610.000 
660.000 
750.000 

0·600.000 
0.000 
8. 100 

700.000. 
0.000 

100.000 
526.000 
620.000 
669.000 
875.000 

0. 100 
8. 100 

472 .,000 
72.000 

371.000 
421.006 
572 .000 

0-.000-
"627 .ooo· 
260.000, 

0.000 
500.000 
580.000 

0.000 
0.000 

800.000 
609.500 
592. :loo 
588. 400 
594. 000 

0.000 

15610.000 
0.000 
0.000 

.400.000 
599. 200 
588. 200 
589. 700 
604.300 

0.000 

0.000 
0.000 

800.000 
607. 200 
607.500 
588.500 
588.900 
608.900 

8680.000 
0.000 
0.000 

150.000 
0.000 

608.300 
589.800 
589. 100 
602.300 

0.000 

o. 300 
0.000 

850.000 
610.000 
589. 400 
589.800 
614.900 

. .... Q,000 
. ·f-350 ~ '000. -· 

0.000 
610. 400 
598. 200 
589. 600 

0.000 
0.000 

900.000 
99.000 

175.000 
210.000 
249.000 

0.000 

0.000 
0.000 
0.000 

250.000 
109_.999 
400.000 
450.000 
521.000 

0.000 

0.000 
0.000 

875.000 
200.000· 
541 .000 
620.000 
670.000 
~00.000 ,, 

0.000 
0.000 
0.000 

300.000 
0.000 

200.000 
580.000 
630.000 
681.000. 

0.000 

0.000 
0.000 

900.000 
t12:ooo · 
381 .000 
431.000 
646.000 

. o.ooo
f500. 00()' 
775.000 
100.000 
539.000 
590.000; 

0.000 
t .400 

'950.000 
604.600 
590.000 
588.600 
596.000 

0.000 

13000.000' 
0.000 
1.400 

350,000 
:·691 .. :~.QQ 

588.200 
590.000 
608.900 

0.000 

0.000 
1.400 

900.000 
606. 500 
606 .600 
588.900 
59 1. 800 
610.500 

8680.000 
0.000 
1.400 

250.000 
0.000 

607. 100 
588.400 
589. 400 
610.400 

0.000 

0.000 
1.400 

800.000 
609. 100 
588.900 
590. 400 

0.000 

.. 1-.-400- · 
. ··1450·:ooo c· 

0.000 
610.100 
590.000 
609.300 

0.000 
0.000 
0.000 

120.000 
176.000 
220.000 
268. 000 

0.000 

6.000 
0.000 
0.000 
0.000 

~OQ,OOQ 
410,000 
460.000 
54:1.000 

0.000 

0 000 
0 000 
0 000 

300 000 
567.000 
630.000 
678 .000 
900.000 

0.000 
0.000 
0.000 
0.000 
0.000 

300.000 
590.000 
640.000 
700.000 

0.000 

0.000 
0.000 
0.000 

272.000 
391.000 
435.000 

0.000 

(J.000 
. ·o.bbb 

0.000 
200.000 
550.000 
627 .000 

0.000 · 
0.000 
O 000 

602. 800 
589. 200 
589.500 
608.3'00 

0.000 

0.000 
0.000 
0.000 
0.000 

§04 .500 
588.500 
589.800 
611.500 

0.000 

0.000 
0.000 
0.000 

609 .800 
602. 200 
588.800 
602. 200 

0.000 

0.000 
0.000 

750.000 
0.000 
0.000 

608. 800 
588.400 
589 .. 600 
613.800 

0.000 

0.000 
500.000 

0.000 
605. 500 
588 .900 
593.600 

0.000 

·0,000 
·--0.000 

0.000 
610.000 
589.500 
611.000 

PflGE 

0 000 
0 000 
0 000 

144.000 
180.000 
230.000 
300.000 

0.000 

0.000 
0.000 
0.000 
0.000 

300. .. 000 
420.000 
464.000 
600.000 

0.000 

0.000 
0.000 
0.000 

400.000 
587.000 
640.000 
700.000 

0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

400.000 
600 000 
645 000 
750 000 

0 000 

0.000 
0.000 
0.000 

344,000 
401 .000 
438,000 

0 000 

1 ., 

0.-000·· · 
0.606 
0.000 

300.000 
560.000 
700.000 
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GR 609. 200 800.000 612.100 850.000 0 000 0.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0 000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 x·, 25919.000 38.000 500.000 604.000 100 000 , 100 000 100.000 0.000 0.000 0.000 - X3 0.000 0 000 0.000 287.000 0 000 750 OQ.O 0.000 0.000 0.000 0.000 
GR 610.700 0 000 610.400 87.000 610. 100 187.000 610.000 287.000 610.700 387.000 
GR 610.400 d04.000 609,200 487.000 604. 900 500.000 607.800 500.000 605,500 500.000 
GR 60d. 600 507.000 593.300 527.000 590. 700 535.000 590.800 537. 400 607.900 537. d00 
GR 607. 900 538,800 607.900 540. 200 590. 400 540.200 589.500 545.000 589 .800 550.000 
GR 589.900 555.000 590.000 560.000 590. 200 563.800 607.900 563.800 607.900 565.200 
GR G07.900 566.600 590. 100 566.600 590. 300 570.000 591. 200 575.000 605. 100 604.000 
GR 607. 800 604.000 604. 000 60d.ooo 609. 300 614.000 610. 700 675.000 611.000 607.000 
GR 610.400 723 .000 609. 200 787.000 609. 600 800.000 0.000 0 000 0.000 0.000 

SB 0.000 1.680 3.040 0.000 ,104 .ooo 0.000 1220.000 0.000 589.500 589.500 
X1 26025.000 0.000 0.000 0.000 106 .000 106.000 106.000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 607. 900. 610 000 0.000 0.000 0.000 0.000 0.000 
XJ 0.000 0.000 o.obo 287.000 0.000 050.ooi.} 0.000 0.000 0.000 0.000 
BT 14.000 287 .000 610.000 0.000 387.000 610. 700 0.000 404.000 610.400 0.000 
BT 500.000 6 ii. 500 0.000 500.000 6i4.700 G07. 800 538.800 Gi4.800 607.900 565.:lUU 
BT 614.800 607. 900 604.000 614.7:00 607. BOO 604 .ooo 611. 700 0.000 675.000 G to. 700 
BT 0.000 687.000 611.000 0.000 723 .000 610.400 0 000 750.000 610.300 0.000 
BT 800.000 610.300 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.000 

X 1 26125.000 17.000 500.000 627.000 100.000 ·100.000 100.000 0.000 0.690 0.000 
X3 0.000 0.000 0.000 260.000 0.000 750. 060· 0.000 0.000 0.000 0.000 
GR 630. 300 0.000 610,700 0.000 610.400 100.000 610. 100 200.000 610.000 300.000 
GR 610.700 400.000 609. 200 500.000 598. 200 539.000 590.000 550.000 589.500 560.000 
GR 589.000 570 000 588 800 580 000 589.600 590.000 609.300 627.000 611 000 700 000 
GR 609. 200 800.000 612. 100 R5o.ono n nnn n OQO 0.000 0.QO".:' C-. CC-0 V,VVV 

NC 0 030 0.040 0.028 o. 100 0.300 0.000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0 000 0.000 1 .400 0.000 0.000 0.000 
X1 26900.000 17 .000 178.000 292.000 800 000 725.000 775.000 0.000 0.000 0.000 
GR 615.400 0.000 614.000 92.000 613.000 138.000 610.000 178.000 590.900 217.000 
GR 590. 500 222,000 589.900 232.000 589.600 242.000 589.400 252.000 589.900 257.000 
GR 590.500 262.000 590.800 263.000 608 .BOO 292.000 609. 700 392.000 610. 700 492.000 
GR 610.900 552.000 630.300 552.000 0.000 0,000 0.000 0.000 0.000 0.000 

NC 0.030 0 040 0 025 0.000 0.000 0.000 0.000 0 .. 000 0.000 0 000 
ET 0.000 0.000 0 000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X1 27150.000 22.000 149.000 243.000 200.000 300.000 250.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.006 0.000 375.000 0.000 0.000 0.000 0.000 
GR 615.200 0.000 614.500 43.000 610.500 121 .000 605. 900 129.000 604. 700 1<19.000 
GR 596 .900 163.000 590.900 174 .000 590.600 178. 000 590. 500 183 .000 590.500 193.000 
GR 590.600 203.000 590.500 213.000 590.800 216.000 604.600 243.000 608.900 29'1.000 

"GR 610. 700 304.000 605. 100 325.000 604 .500 333.000 605.300 337 .000 611.500 352.000 
GR 611. 200 410.000 630.300 .!!_lo.nnn 0.000 0.000 0.000 0,000 0.000 0,000 

, 
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NC 0.030 0.040 0.025 0.000· 0.000 0.000 0.000 0 000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0 000 0.000 0.000 
X1 27900.000 17,000 181.000 300.000 800.000 700.000 750.000 0 000 0.000 0.000 
GR 612.300 0.000 611.600 100.000 612.000 112 .000 605.900 157 .000 605. 700 181.000 
GR 597.600 203.000 594.300 204.000 590. 700 212.000 589.900 220. 000 590. 300 230.000 
GR 590.500 240.000 591 .ooo 250.000 591.200 255.000 595.800 262.000 609 .800 300.000 · 
GR 614.700 400.000 615.500 464.000 0.000 0.000 0.000 , 0.000 0.000 0.000 

NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 

I ET 0.000 0.000 0 000 0.000 0.000 0.000 \. 400 0.000 .0.000 0.000 
XI 28000.000 30.000 179.000 291.000 100.000 100.000 100.000 0.950 0.000 0.000 
GR, 612,300 0.000 611.800 79,000 611.900 100.000 612.000 112,000 605,000 157.000 
GR 605 .600 179. 000 608. 700 179 .000 605 000 179.000 593. 100 210_.ooo 591 .300 216.000 
GR 590.600 21'9.000 590,100 _ 224.000 590 .. 200·_ -229. 000 590.400 234.000 591·. IOO _24 1 .:500. 
GR 608 .·600 24-1-.-soo· 608. 600" 24"3 .ooo- '608'. 600 --24tf. 500 596."160 244. 500 ·;:;"90:466- 2i:19.000 

_GR 500, BOO, .254 .. 000, s.9,1 _soo ..... H •• :2ss .. ooo-. -605•. 300c ""•282 .-00& 605·:300 .. ·" ·291.000 GOS":600· · · · · 2 g-r .HoooH 
GR 606. 500 291.000 609.800 300.000 613 .i:100 373.000 614.700 i:100.000 615.500 46<1.000 

SB 0.000 1. 540 3 .040 0.000 116.000 0.000 1320.000 0.000 590. 100 590. 100 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1. 410 0.000 0.000 0.000 
X 1 28031. 000 30.000 179 .000 291.000 31 .. 000 31 .000 31 .000 0.950 0.000 0.000 
X2 0,000 0.000 1 .000 608. 700 613.200 0.000 0.000 0.000 0.950 0.000 
BT 10.000 0.000 614.000 0.000 79.000 613.600 0.000 119.000 613.200 0.000 

I BT 179.000 614. 100 608. 700 243.000 614. 100 608.600 291.000 614.000 608.600 291.000 
BT 613.200 0.000 373.000 613.400 0.000 400.000 614.700 0.000 464 .000 615.500 
BT 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 612. 300 0.000 61 t .aoo 79.000 61 f .900 100.000 612.000 112.000 605.000 157.000 
GR 6-0S.600 179 .000 608. 700 i79.000 605.000 179.000 593. iOO 2 i0.000 59 i . 300 2iG.OOO -
GR 590. 600 219.000 590. 100 224.000 590. 200 229,000 590.400 234.000 590. 100 24 1. 500 
GR GOB .600 241.500 608. 600 243.000 608 .600 244.500 590. 100 244.500 590. 400 249.000 
GR 590.800 254.000 591.500 259.000 605.300 282,000 605.300 291.000 GOB.GOO 291.000 
GR 606.500 291.000 609 .800 300.000 613.400 373.000 614.700 400.000 615.500 464.000 

NC 0.028 0.040 0.025 0.000 0.000 0.000 6.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0,000 0 000 0.000 1.400 0 000 0.000 0.000 
X • 28331.000 19 000 266.000 400.000 300.600 300.000 300.000 a.coo 0.000 0.000 
GR G14. 100 0.000 612.800 100.000 611 .900 '.200,000 6 IQ. 100 266.000 596. 800 298.000 
GR 592.900 305.000 590. 700 308.000 590. 700 310.000 590.900 320.000 591 .000 330.000 
GR 591.000 340. 000 591.000 350.000 591. 100 354.000 593.000 359.000 597.300 365. 000 
GP. 611. 100 7'100 000 611.600 449.000 610.700 500.000 607.600 600.000 0.000 0.000 

ET 0.000 0.000 0.000 0.000 o:·ooo 0.000 f .400 0,000 0.000 0.000 
X\ 2B431 .000 57.000 300,000 417.000 100.000 100,000 100.000 0,000 0.000 0.000 
GR 614.500 0.000 614. 100 28,000 613.200 100.000 612.800 128 .ooo 612.200 200.000 
GR 611-.900 22B.000 610. 1.00 294 .ooo 607,600 ; 300,000 610. BOO 300.000 609,200 300.000 
GR 602. 200 31d.OOO 610.800 314.000 610. 800 '315.000 601. 700 315.000 594.700 329.000 
GR G i0.100 -329 .-000 -6 h). 7-00 330.. 000 -59·;] .-900 · 3"30;-000 ss:r roo 3:J"-4 .000 "593.100 337.000 

I GR 593.000 340.000 592.400 313 ,.OQQ. 6.10., 700 _343 .. 000 6.10- 7-00-- .J4-4 , 000-- .. 592,500 .344 ,QOO· 

GR. .. s..,i,.a00 .. j50:::.ooo- ssi.-Goo --3Sa·.·OOO 610-: 700 H358 :--000• :c;·ro. 700 · 359 cooo· --·,n·.soo ·353 .000 
GR 592 500 360.000 592. 100 370.000 592. 200 373.000 610,700 373,000 610. 700 374.000 
G

0

R 592.300 37'1.0oo 592.600 380.000 592.300 3-85 .000 593.aoo 3a1.ooo 610.600 387 .000 
GR 610.GOQ 38-8 .000 594. 600 388. 000 597 .. 600 392.000 602.BOO 402,000 610. 600 402.ooo 
GR 6 ,o. 600 403.000 G03. 300 403.000 607. 500 411 .000 608.900 417.000 610.600 417.000 

... 
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GR {;06. 800 417.000 611. 100 428.000 611.600 477.000 611. 200 500 .. 000 510.700 528.000 
GR ~610.700 528.000 608. 500 600.000 0.000 0 000 0.000 0.000 0.000 0.000 

SB 0.000 1. 540 3.0110 0.000 117 .000 0.000 1440.000 0.000 592.100 592. 100 
ET 0.000 0.000 0.000 0 000 0.000 0.000 · 1 .J 10 0.000 0.000 0.000 
X1 28<149.000 0.000 0.000 0 000 113. 000 18.000 18.000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 610.800 61:3. 100 0 000 0 000 0.000 0.000 0.000 
BT 8.000 0.000 615.000 0.000 100.000 614.400 0.000 200.000 613.900 0.000 
BT '.!00.000 613.400 610.800 343.000 61:3. 400 610. 701~ 417.000 613.200 610.600 500.000 
BT 613. 100 0.000 600.000 613.400 0.000 0.000 0 000 0.000 0 000 0.000 

NC 0.028 0.040 0.025 0 000 0.000 0 000 0.000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.410 0.000 0.000 0.000 
X 1 20~;49. 000 19.000 266.000 J00.000 100.000 100.000 100.000 0.000 1. 340 0.000 
GR G 14. 100 0.000 612 .800 100.000 611.900 200 000 610. 100 266.000 596 .BOO 298.000 
GR !j92. 900 305 .ooo 590. 700 308.000 590. 700 310.000 590.900 320.000 591.000 330.000 
GR !591 .000 3.:10.000 591.000 350.000 591. 100 35il .000 593 .000 359.000 597.300 3G5.000 
GR 611. 100 <100.000 611. 60Q 449.000 610. 700 500 000 607.600 600.000 0.000 0.000 

NC 0.000 0.000 0.000 o. 100 0.300 0.000 0.000 0.000 0.000 0.000 
ET 0,000 0.000 0.000 0.000 0.000 0.000 1 .400 0.000 0.000 0.000 
X 1 29749.000 ::20.000 4911.000 700.000 1100.000 1150.000 1200 000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 0.000 0.000 750 000 0.000 0.000 0.000 0.000 
GR 619.000 0.000 618.400 100. 000 61:B.100 :200.000 616.500 300.000 614.600 400.000 
GR {)12.400 <19<1.000 599. 200 580 000 593. 400 588.000 592. 800 590.000 592.400 G00.000 
GR ~19 1 . 400 610.000 591.600 620.000 591. 300 630.000 592. 100 640.000 592.800 645.000 
GR ~596. 300 650.000 GOO. 200 663. 000 60'9. 700 700.000 612.400 800.000 612.700 900.000 

ET 0.000 0.000 0.000 0.000 0.000 0 000 1. 400 0.000 0.000 0.000 
X 1 30<"174.000 90.000 397.000 567.500 700.000 700.000 725.000 0.000 -0. 150 Q.000 
GR {:; 17. 900 0.000 617.800 13.600 617.800 27. 300 6 17. 700 41.000 617.600 54. 700 
GR 617. 600 68. 400 617.500 82. 100 617.500 95.800 617.400 109.500 617. 400 123.200 
GR ~; 17 . 300 136.800 617.300 150. 500 6 17. 300 164.200 617 .100 177. 900 617 .000 19·1 .GOO 
GR 616.800 205.300 616.700 219.000 61,6.500 232. 700 616.400 246.000 616.200 260. 100 
GR 616.000 273. 700 615.800 287. 400 61'5.500' 301. 100 615.300 314,BOO 615.000 328.500 
GR 614.800 342. 200 614.500 355.900 614.200 369.600 613.900 383.300 613.700 397.000 
GR 612. 100 402. 600 610.600 400. 300 609. 100 414.000 607.600 419.700 606. 100 425.400 
GR 604.600 431.000 603. 100 436.700 601. GOO 4'-12.400 600. 100 448. 100 598.600 453.000 
GR !597. 100 459. 500 596.200 465. 100 594.600 470. 800 592.600 476.500 592.300 <182.200 
GR !592. 100 487. 900 591.900 493.600 592. 000 499. 200 592. 100 504. 900 592.300 510.600 
GR !;93. 000 516.300 59,1. 500 522.000 597.600 527. 700 599. 700 533.300 601. 700 539.000 
GR G03. 700 544.700 605.600 550. 400 607.600 556. 100 609.500 561. BOO 611. 500 567.500 
GR 611 .600 573.500 611. 700 579.600 611.800 585. 700 611.900 591. BOO 612. 100 597.900 
GR 612. 200 60'1.000 612,300 610.000 612.400 616. 100 612.600 622.200 612.700 628.300 
GR 612.800 634. 400 612.900 640. 400 613.000 646.500 613. 100 652.600 613.200 658.700 
GR E:;13,200 664.800 613:200 670.900 613.200 676.900 613.300 683.000 613.300 G89. 100 
GR 1513. 300 695.200 613 300 701 .300 613.300 701. 400 613 300 713.400 613. 300 719.500 
GR G13.300 125.600 613,<'IOO 731.700 613-.4-00 737.800 613.400 743.900 Ei13.d00 750.000 
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0.000 0.000 0.000 0.000 
616.500 163.000 615.000 263.000 
597.500 300.000 594.000 310.000 
592. 400 325. 000 592. 400 330. 000 · 

·"5"93.90o ---- 347:ooo--··· ·595_400 ··"3so:ooo· 

------~-~ ~;gg----- ;,;~: ggg----- ~ ~ ~: ;~--····-- ~~~: ggg ----· ·-· 
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0.000 
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592. 500 
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616.500 
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500,000 
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0.000 
···o.::iso 

0.000 
593. :JOO 
593. 200 

0.000 

592. dQQ 
0.000 
0.000 
0.000 
0.000 

300.000 
613.700 

0.000 

0.000 
0.000 

263. 000 
308.800 
3,5.000 
:1,rn .ooo 
360.500 
500.000 

0.000 

5SJ2.SOO 
0.000 
0.000 
0.000 
0.000 

360.500 
61<1,900 

0.000 
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:· o :ooo·:·: 

0.000 
350 000 
390.000 

0.000 
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NC 0.000 0.000 0.000 0. 100 0.300 0 000 0 000 0.000 0.000 0.000 
ET 0.000 0 000 0.000 0.000 0.000 0 000 1.400 0.000 0.000 0.000 
X1 33333.000 15.000 355.000 491.000 1700.000 1800 000 I 750 000 0.000 0.000 0.000 
GR 618.900 0.000 618.600 55.000 617.200 155.000 616.000 255.000 613.500 355.000 
GR 594.300 403.000 593.600 405.000 593. 400 415.000 593.600 .:125.000 593.500 435.000 
GR 593.500 '1<15.000 59d.000 dd7.000 61Q.800 491.000 612.800 555.000 616.800 G55.000 

NC 0.000 0 000 0.000 0.300 0.500 0.000 0 000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0 000 1 .400 0.000 0.000 0.000 
X 1 33'133.000 31.000 372.000 474.700 100.000 106.000 100 000 0.000 0.000 0.000 
GR 618.900 0.000 6 18. 600 55.000 617.200 155.000 616.400 220.000 616.000 255.000 
GR 615.900 273 .000 614. 700 308.000 613.500 355.000 613.000 356.000 606. 700 372.000 
GR 612.500 372.000 610. 300 372.000 607. 600 378.000 600.000 378.500 593.900 1102.000 
GR 593.600 412.000 593. 700 422 .000 593.700 424.000 593.900 432 .000 593.900 <142.000 
GR 594.000 443.000 595.300 445.000 596.800 449.000 598. 700 450.000 608. 100 <17<1.400 
GR 612.400 474.700 604.600 474.700 610.800 491.000 612.800 572 .000 613.900 583.000 
GR 616.800 655.000 0.000 0 000 0.000 0.000 0.000 0.000 0.000 0 000 

SB 0.000 1 .500 3.090 0.000 103.000 0.000 1520.000 0.000 593.600 593.600 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.410 0.000 0.000 0.000 
X 1 33<138.000 0.000 0.000 0.000 5.000 5.000 5.000 0.000 0.000 0.000 
X2 0.000 0.000 1 .000 612.900 G13.000 0.000 0.000 0.000 0.000 0.000 
BT 11 .000 0.000 618.900 0.000 55.000 618.600 0.000 155,000 617.200 0.000 
BT 220. 000 616.400 0.000 273.000 615.900 0.000 372.000 613. 100 612.500 424.000 
BT 613.500 612.900 4711.700 613.000 612.400 572.000 613.800 0.000 583.000 613.900 
BT 0.000 655.000 ~ 16 800 0.000 0.000 0.000 0 000 0.000 0.000 0.000 

NC 0.025 0.035 0.025 0.000 0.000 0.000 0 000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 
X 1 33538.000 15.000 355.000 491.obo 100.000 100.000 100 000 0.000 o. 190 0.000 
GR 618.900 0.000 618.600 55.000 617.200 155.000 616.000 255.000 613.500 355.000 
GR 594.300 403.000 593.600 405.000 593.400 415.000 593.600 425.000 593.500 435.000 
GR 593.500 4115.000 59<1.000 <1'17.000 610. 800 491 .000 612.800 555.000 616.800 655.000-

NC 0.000 0.000 0.000 o. 100 0.300 0.000 0 000 0.000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0.000 0.000 1.<100 , 0.000 0.000 0.000 
X1 3'1888,000 15.000 114 .000 265.000 1400.000 1300.000 1350.000 0.000 0.000 0.000 
GR 614. 700 0.000 614.800 65. 000 614.000 11.:1.000 593.800 153.000 593.500 155.000 
GR 593.800 165.000 594.000 175.000 59,1. 300 185.000 594.500 195. 000 501.,100 200.000 
GR 616.000 265. 000 617.300 365.000 62 1. 300 465.000 620.600 490.000 62 1. 200 515.000 

NC 0.025 0.035 0.025 0 000 0.000 0.000 0.000 0.000 0.000 0.000 
X 1 37038.000 16.000 135.000 285.000 2100.000 2200.000 2150.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 135 .000 0.000 285.000 o opo 0.000 0.000 0.000. 
GR 616.900 0.000 616.400 35 .000 617.500 135.000 594. 700 190.000 594,400 195.000 
GR 594.300 205.000 594.200 215.000 594.600 225.000 594.900 228.000 597. too 235.000 
GR 6t7.BOO 285:000 -618.400 335.000 6 is_ 100 435.000 6 f-S-. 800 53-5. 000 621 .000 635.000 
GR 621. 500 735 .ooo . 0.000 0.000 0.000 0.000 0.000 Q.000 0.000 0.000 
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0 000 
0.000 
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204.000 
240.000 
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?????? ?????? PAGE 18 
r 

EJ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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• 
SE.CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QJWB ALOB ACH MWB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL Xr-,JCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR llRIAL JOC JCONT CORAR iOPWID ENDST 

~sECNO 42521 .000 
2800 NAT QI= 7263. t<t WSEL= 618.•:17 ENC QI= 7333.60 WSEL= 

WSEL= 
618.57 

618. !57 
RATIO"' -0.0097 

NAT 01= 7334. RATIOS LOB.CH.ROB= 0.0000 1.0000 0.0000 

3470 ENCROACHMENT STATIONS= 288.0 480.0 TYPE= • TfiRGET"' 0.000 
42521.00 23. t 3 618.53 0.00 618. ,17 618.77 0.24 o. 28 0.03 625.90 

8680. d. 8680. 0. o. 2214. o. 3022. 291. 622.30 
2.68 0.00 3.92 0.00 0.000 0.025 0.000 0.000 595. ,10 306. 42 

0.000141 t 30() . 1d00. 1550. 2 0 0 0.00 IG0.8\ 467.23 
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' ?????? ?7???? 

·········••~·••~••·················••+••·········· HEC2 RELEASE DATED NOV 76 UPDATED MhY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52.53,54,55,56 

··········································••~•••t• 
NOTE- hSTERISK (.) hT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF 

RED RUN DRAIN 100 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN 0 CWSEL CRIWS 

165.000 0.00 0.00 0.00 576.90 17390.00 599. 70 0.00 
165.000 0.00 0.00 0.00 576.90 17390.00 599. 70 0.00 

194.000 29.00 599.60 596.30 576.90 17390.00 601. 98 0.00 
194.000 29.00 599.60 596.30 576.90 17390 00 601. 98 0.00 

594 .000 400.00 0.00 0.00 580. 17 17390 00 602 .04 0.00 
594.000 400.00 0.00 0.00 580. 17' 17390 00 602.04 0.00 

1039.000 445.00 Q.00 0.00 583. 10 16040 00 601. 94 0.00 
1039.000 4<15.00 0.00 0.00 583. 10 16040 00 601 .94 0.00 

1100.000 61.00 0 00 o.oo 581. 70 160'10.00 602. 15 o.oo 
1100.000 61.00 o.oo 0.00 581. 70 16040.00 602. 15 0.00 

1143.000 43 .00 603. 10 601. 70 581. 70 16040.00 602.71 0.00 
1143,000 43.00 603. 10 601. 70 581. 70 160-10 00 602. 7 1 o.oo 

1150.000 7.00 0.00 0.00 58 I. 78 16040 00 602. 70 0.00 
1150.000 7.00 0.00 0.00 58 1. 78 160-10.00 602. 70 0.00 

1180.000 30.00 0.00 0.00 582. 10 16040.00 602. 73 0.00 
1180.000 30.00 0.00 0.00 582. 10 16040 00 602. 73 0.00 

1223.000 '13.00 603.'10 601.00 582. 10 16040.00 603. 46 0.00 
1223.000 43.00 603. 40 601 .00 582. 10 160'10.00 603.46 0 00 

1323.000 100.00 0.00 0.00 582. 15 16040.00 603.84 0 00 
1323.000 100.00 0.00 0 00 582. 15 16040.00 603.84 0 00 

2223.000 900.00 0.00 0.00 582. 56 16040.00 603. 76 0.00 
2223.000 · 900.00_· 0.-00 ·0.00 · 582, 06 16040.00 -603-. 76-- .. o.oo 

" 
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ERRORS LI ST 

EG 10K 1 S VCH AREA .01K 

600. 19 5.60 6.05 3706.39 7351. 12 
600. 19 5.60 6.05 3706.39 7351. 12 

602. 25 2. 70 '1. G2 51,14. BO 10574.75 
602.25 2.70 4.62 51<14.BO 1057J.75 

602.39 2.26 5.30 772ll.97 11557.51 
602.39 2.26 5.30 7724.97 11557.51 

602.74 3.67 7.23 2930.77 8372.00 
602. 74 3.67 7.23 2930.77 8372.00 

602.81 6.78 6.53 2,f55.77 6159.20 
602 .81 6.78 6.53 2455.77 6159.20 

603.32 5.96 6.28 2558.09 6570.74 
603.32 5.96 6.28 2558.09 6570.74 

603.34 2.48 6. ,1,1 3033. 16 10182.45 
603'. 34 2.48 6. 4,1 3033. 16 10182. ,15 

603.35 G.30 6.41 2937.65 6389.59 
603.35 6.30 6. 4 1 2937.65 6389.59 

603.95 4.80 5.79 3955.37 7319.07 
603.95 4.130 5.79 3955.37 7319.07 

604.05 1 .03 <I. 27 5BOJ.87 15792.25 
604.05 1.03 4. ?.1 580<1. 87 15792.25 

604.27 2. 10 5.80 3202.93 l 1081 28 
-Go4.;n-- 2. -10 5.80 3202·. 93 t f-081. 28 



L __ ----·· 

I· 

?????? 

SECN0 

.1180. 000 
]180.000 

5720.000 
5720.000 

7470.000 
7470.000 

8270.000 
8270.000 

.834.0.000 
8340.000 
-----·--··· 
8394.000 
8394.000 

8494.000 
849<1.000 

9594.000 
959.'1.000 

9653. 000 
9653.000 

9654.000 
965d. 000 

9676.000 
9676.000 

9677 .000 
9677.000 

9777.000 
9777.000 

11596.000 
11596.000 

. 13196.000 
1'.) 196. 000 

1'1796 .000 
14796 .000 

16096.000 
16096 .000 

?????? 

XLCH 

957.00 
957.00 

25.'10.00 
2540.00 

1710.00 
1710.00 

760. 00 
760.00 

70.00 
70.00 

54.00 
54.00 

100.00 
100.00 

1100.00 
1100.00 

59.00 
59.00 

.00 

.00 

22.00 
22.00 

.00 

.oo 

100.00 
100. 00 

1819.00 
1819.vu 

1600.00 
1600 .00 

1600. 00 
1600. 00 

1300. 00 
1300.00 

ELTR0 

0.00 
o.oo 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

600.90 
600. 90 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

601 .40 
601. •o 

601 .40 
601 .40 

0 00 
0 00 

0.00 
0.00 

0 00 
v.vv 

0.00 
0.00 

o.oo 
.o.oo 

0.00 
0.00 

ELLC 

0.00 
0 00 

o.oo 
o.oo 

o.oo 
0.00 

o.oo 
o.oo 

o.oo 
o.oo 

600. 40 
600. 40 

0.00 
0.00 

o.oo 
0.00 

0 00 
0 00 

603. 40 
603. dO 

603. 40 
603. 40 

0.00 
o.oo 

o.oo 
o.oo 

o.oo 
- ~~ v.uv 

o.oo 
0.00 

o.oo 
o.oo 

0.00 
0.00 

ELMIN Q 

583.00 160110.00 
583.60 16040.00 

58,1.20 1.::18?.0.00 
584.?.0 148?.0.00 

584. 10 14820.00 
584. 10 1<1820.00 

584.40 14820.00 
584.40 14820.00 

584,40 14820.00 
584;40 14820.00 
·-··------···-·---·--·-. 
584.40 14820.00 
584.40 14820.00 

584.50 16560.00 
584.50 16560.00 

585.70 16560.00 
585.70 16560.00 

585.40 16560.00 
585,40 16560.00 

585.40 16560.00 
585.dO 16560 00 

585.40 16560.00 
585.40 16560.00 

585 . .::10 16560.00 
585. 40 16560. 00 

585.45 16560.00 
585.45 16560.00 

586,40 16560.00 
58G.,:l0 16560.00 

585.50 16560.00 
585.50 16560.00 

587.30 16560.00 
5B7.30 16-560.00 

586. 80 14260 .00 
586.80 14260.00 

CWSEL 

603.98 
603.97 

604,57 
604. 57 

605 .09 
605. 11 

605. 13 
605. 15 

CRIWS 

o.oo 
0.00 

0.00 
o oO 

0.00 
0.00 

0 00 
0.00 

EG 

604. 47 
604. 4 7 

604.99 
605.01 

605.22 
605. 25 

605.30 
605.34 

I0K'"S 

2.09 
2. 14 

1.96 
2.06 

o. 76 
o. 79 

.07 
t . 11 

VCH 

5. 75 
5.81 

5.34 
5.39 

3. 43 
3. '16 

4 .01 
4.03 

P!t,GE: 67 

flRE1t, .OIK 

3148.21 11105.92 
3018. 51 10966. 88 

3202.8~ 10577.40 
3047.09 10329.02 

6340. 19 1697B.38 
6067.60 16674.22 

5636.55 14309.60 
5270.<13 IJ047. 10 

605.l9 0.00 605:32 1.81 3.46 .5519.73 10977.89 
. ~05 _. ~ 1 ____ ., __ O. 00 _ _ 605:_36 __________ t_,_BB. ·-- ____ 3. 50 __ ,..2._z.J.Q,.8.~ •• 1.QBJ.J..,_.1..4 ____ --· •.• 

605 56 
605.58 

605.54 
605.56 

605.69 
605.71 

605.71 
605.74 

605.61 
605.65 

605.69 
605. 7,4 

605.89 
605.91 

605.90 
605.92 

605.98 
606.00 

606. 44 
606. 48 

606. 79 
· 606.84 

607. 46 
607.49 

0.00 
0 00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
o.oo 

0.00 
0.00 

0.00 
0 00 

o.oo 
0 QC> 

0.00 
Q_.QQ, 

G05.70 
605. 7 2 

G05.74 
605.77 

605.86 
605. 89 

605.87 
605.90 

605.97 
606.00 

606.00 
606.03 

606.05 
606.07 

606.06 
606.08 

606. 4 2 
GOG. 46 

606.86 
606.91 

607.45 
·;--6.Q?. lf9_,: 

607.86 
.f?07 ,.9 1 

.88 

.86 

.22 

.27 

1 . ! d 
. 19 

.05 

.Od 

5.01 
5.30 

5.37 
6.09 

0.98 
0.98 

0.99 
.03 

2.62 
2.69 

2.82 
2 87 

3. 66' 
3.53 

2. 45 
,2-. <19. 

3.51 
3.50 

,1 .32 
,1. 35 

3.99 
'1.02 

3.88 
3. 86 

5. 4 J 
5.32 

5 .02 
4. 76 

3. 78 
3.77 

3.78 
3.81 

5.59 
5. GG 

5.38 
5,4'.J 

6.50 
G._~8 

5. 16 
~ . .2-i 

5455.97 10821.20 
5471 .44 10859.05 

5895.49 15003.77 
55Gl.99 14698.32 

645'1.01 155!6.28 
6160.24 15210, 18 

6545.33 16158.0G 
6577. 3.:1 16257. 11 

3785.79 7401 .83 
3806.72 7196.17 

4006.36 7146.30 
4045 08 6711.07 

6779.79 16701.11 
6798.64 16761.55 

6879.89 16683.55 
6557 .40 163~2.91 

3913.69 10230.08 
3699.83 i0i i9.2i 

3604.83 9854.50 
JJ7d~5•1 977j_GO 

25,17. 95 8655 82 
2.5.5.G._,l t ai;s.5-,-134 

3 I I 2 . 90 9 1 I 9 . 68 
2-829-, '3-6- 904-4. 09-



'• 

?????? 

SECNO 

16396.000 
16396.000 

164 18. 000 
16418.000 

16768. 000 
16768.000 

17168.000 
17168.000 

17268 .000 
17268. 000 

17368. 000 
17368.000 

1824"1 .000 
18244 .000 

19119 000 
19119.000 

20219.000 
20219.000 

21119.000 
21119.000 

22069 .000 
22069.000 

22419.000 
22,119.000 

23319.000 
23319.000 

23569.000 
23569.000 

24369.000 
24369.000 

25819.000 
25819 000 

~~9 19 .000 
25919. 000 

?????? 

XLCH 

300.00 
300.00 

ELTRD 

o.oo 
0.00 

22.00 606. 10 
22.00 999999.00 

350.00 
350.00 

<100.00 
<100.00 

100.00 
100.00 

100.00 
100.00 

876.00 
876.00 

875.00 
875.00 

1100.00 
1100.00 

900.00 
900.00 

950.00 
950.00 

350.00 
350.00 

900.00 
900.00 

250.00 
250.00 

800.00 
B00.00 

1450.00 
1450.00 

100.00 
100.'oo 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

607. 10 
607. 10 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
o.oo 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00. 

ELLC 

0.00 
0.00 

605.30 
0:00 

0.00 
0.00 

0.00 
o.oo 

0.00 
0.00 

607 .oo 
607.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

p,oo. 
0.00 

ELM IN Q 

587.50 14260.00 
587.50 14260.00 

587.50 14260.00 
587.50 14260 00 

580:oo t4260 oo 
588.00 14260.00 

588.00 14260.00 
588.00 14260.00 

586.50 14260.00 
586 ._so t 4 260 _ oo 

586.50 14260.00 
586.50 14260 00 

587.30 14260.00 
58 7 . 30 14 260. 00 

588.10 14260.00 
588. 10 14260.00 

587.70 14260.00. 
587.70 14260.00 

588.70 14260.00 
588.70 14260.00 

588.20 14260.00 
588.20 14260.00 

588.20 13000 00 
588.20 13000.00 

588.50 13000.00 
588.50 13000.00 

588.40 8680.00 
588. 40 8680. 00 

588.90 8680.00 
588.90 8680.00 

588.80 8680.00 
588.80 8680.00 

·58-9. 50 8680. 00 
589.50 0600.oo 

CWSEL 

607.49 
607. 52 

607. 78 
607.81 

608. 20 
608.25 

608.36 
608.41 

608.32 
608.36 

608.47 
608.56 

608 .61 
608.70 

608.65 
608.73 

609.01 
609. 10 

609.06 
609. 15 

609. 13 
609. 22 

609.61 
609.70 

609.51 
609 .60 

609. 78 
609.88 

609.81 
609.90 

610 01 
610. 11 

610 oq 
610. 10 

CRIWS 

0 00 
0 00 

0.00 
0 00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

o.oo 
0.00 

0.00 
0.00 

0.00 
o.oo 

0.00 
0 00 

0.00 
0.00 

0.00 
0.00 

0 00 
0 00 

0.00 
0 00 

0 00 
0.00 

0.00 
0.00 

0.00 
· 6.66 

EG 

608.01 
608.06 

608.27 
608.32 

608. 4 2 
608.47 

608.48 
608.53 

608.55 
608. 60 

608. 70 
608.79 

608.83 
608.92 

609.00 
609. 10 

609. 18 
609.28 

609.34 
609. ,14 

609.63 
609.72 

609.72 
609.81 

609.90 
610.00 

609.96 
610.06 

610. 10 
610. 19 

610.44 
6 to. 53 

610.53. 
610. 62 

IOK~ S 

3.67 
3.7<1 

3. 40 
3.48 

.05 
,06 

0.74 
o. 75 

2. 18 
2.20 

2. 10 
2. 11 

1. 19 
1. 19 

. 96 

.96 

1. 17 
1. 17 

1. 79 
1 79 

3.32 
3.30 

0.69 
0.69 

2. 14 
2. 15 

f .06 
t .06 

. 57 
1.58 

2.86 
2.79 

6.69 
6.50 

VCH 

5.89 
5.94 

5. 74 
5.79 

ii. 2,1 

il.28 

3.38 
3.41 

3.92 
3.95 

3,87 
3.89 

4.28 
4.30 

4.9G 
4.98 

3.4G 
3. 48 

·1. 63 
4.65 

5.69 
5.GB 

3. 19 
3. 20 

5.32 
5.35 

3.45 
3.46 

4.36 
4.38 

5,'28 
5. ✓ 4 

.5 ,88 
5,8'2 

PAGE GB 

Al-?EA .01K 

2725.44 74d6.44 
2511 .21 7369.46 

2861.33 7733.28 
2662.34 7GJ4.07 

4626.27 f39JJ.85 
<1439. 12 13842. 72 

5487 .04 16554. 76 
5341.68 _16424.24 

3912.38 9668.47 
3741.87 9615, 12 

3996.96 9847.53 
3811.62 9814.59 

4566. 16 13074.68 
4389.07 13045.04 

3523.80 10192.48 
3339.87 10177.51 

5012.20 13195.40 
<1721.50 13184.71 

3770.58 10671.65 
3603. 17 10658. 12 

2574.60 7821 .31 
2512.70 7850.65 

5539.40 15700.09 
5471 .09 15690.89 

3113,42 8890.23 
2964.05 8871 .36 

2917.36 8<135.7<1 
2781 .62 8430 48 

2148.20 6926.24 
2042.43 6905. 75 

1675.64 5132.04 
1702.58 5200.73 

154.4'.98 335'5. 93 
15G8.64 3~03.66 



.• 
,. 77???? 

SECNO 

26025.000 
26025.000 

•26125.000 
26125.000 

16900.000 
26900.000 

27 150. 000 
27150.000 

279oo'.ooo 
27900. 000 
,..~. -·· ... , ... 
28000.000 
28000.000 

28031 .000 
28031 .000 

28331 a QQQ 
, 28331.000 

28431 .000 
28431. 000 

28'149.000 
28,1,19.000 

28549.000 
28549.000 

297£19.000 
297<19.000 

30£17£1.000 
30474.000 

31199.000 
':If ,inn r,.r,.r, ..., , ,c;;v.vvv 

31299.000 
31299.000 

'J-1'.350.000 
31:150,000 

31430.000_ 
31430.000 

?????? 

XLCH 

106.00 
106.00 

100.00 
100.00 

775.00 
775. 00 

250. 00 
250.00 

750.00 
750 00 

100.00 
100.00 

31 .00 
31 .00 

300 00 
300.00 

100.00 
100.00 

18.00 
18.00 

100.00 
100.00 

1200. 00 
1200.00 

725.00 
725.00 

725.00 
7?.5.00 

100.00 
100.00 

51 .00 
51.00 

80.00 
80.00 

ELTRO 

610.00 
610.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0 00 
0.00 

0.00 
0.00 

613. 20 
G13.20 

0.00 
0 00 

0.00 
0.00 

613. 10 
613. 10 

0.00 
0.00 

0.00 
0.00 

0.,00 
0.00 

0.00 
n ~ v.vv 

0.00 
0.00 

613, '70 
613.70 

0.00 
0 00 

ELLC 

607.90 
607. 90 

o.oo 
0.00 

o.oo 
o.oo 

0.00 
0 00 

0.00 
o.oo 

o.oo 
0.00 

5'00. 10 
608.70 

0.00 
0.00 

o.oo 
0.00 

610.80 
GI0.80 

o.oo 
o.oo 

o.oo 
o.oo 

o.oo 
0.00 

o.oo 
n M v.vv 

o.oo 
0 00 

609.60 
609 .60 

o.oo 
0 00 

ELMIN 

589.50 
589.50 

589.49 
589.<19 

589. <'10 
589. 40 

590.50 
590.50 

589.9"0 
589.90 

590. 10 
590. 10 

590. 10 
590. 10 

590. 70 
590. 70 

592. to 
592. 10 

592. 10 
592. 10 

592.04 
592.0d 

59 1. 30 
591. 30 

591. 75 
591. 75 

\592.20 
592.20 

592.'10 
592. ,10 

592.40 
59.J. 40 

592. 50 
59·2. so 

Q 

8680.00 
8680.00 

8680.00 
8680.00 

8680.00 
8680.00 

8680.00 
8680.00 

8680 00 
8680.00 
·-·--·-·---· 
8680.00 
8680 00 

8680.00 
8680.00 

8680.00 
8680.00 

8680.00 
8680.00 

8680.00 
8680 00 

8680.00 
8680.00 

8680.00 
8680 00 

8680.00 
8680.00 

8680.00 
8G80.00 

8680 00 
8680.00 

8680.00 
8680.00 

8680.00 
fl680.00 

CWSEL 

610.74 
610.82 

610. 79 
6 10. 87 

611 .06 
6 II. 12 

6 11. 13 
6 t f. 2 t 

6 ff. 30 
611. 36 

611. 31 
G\ 1. ::n 

6 12 .02 
612.03 

6 !2. 1 d 
612.21 

6 12. 13 
612. 2d 

612.71 
612.76 

612.73 
612.78 

613.08 
6 13. 15 

613. 13 
6 13. 19 

1313.16 
G13.23 

6 13. ,~ 
613.22 

61<! .47 
G-14.5,2 

614 .49 
G 14. 5<1 

CRIWS 

o.oo 
0.00 

0.00 
0 00 

EG 

611.18 
61 l. 25 

61 I. 22 
6 11. 29 

0.00 611.43 
___ 9:Q.9 __ ---~-1-~._59. 

0.00 
0.00 

0.00 
0.00 

0.00 
o.oo 

0 00 
0.00 

0.00 
0.00 

0 00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
o.oo 

0.00 
0.00 

0.00 
0.00 

0 00 
0 00 

0 00 
0.00 

0.00 
0.Q0 

611 .49 
6 11 . 56 

611. 63 
GH.71 

6 l f. 68 
6 ~I. 75 

612.34 
612.<!0 

6 '2. 42 
612,50 

612.119 
612.57 

613.00 
613 .07 

6 13. 06 
613. 12 

£t3.25 
613.32 

613.37 
613.<!3 

613.55 
G 13 .G 1 

613.63 
613.69 

614.85 
6.f4.9p_ 

G-1-4. 88 
614.9:J_ 

10K'f'S 

5.'JS 
5. 19 

2.78 
2. 72 

2.61 
.< §7_. 

.86 
1. B2 

VCH 

5.4<1 
5.38 

5.2d 
5. 20 
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JI.REA .01K 

1788.5<1 3751_ 1,1 
1827. 17 3808.85 

1699. 10 520d.96 
1723.95 5266.62 

4.95 2001 .75 5368. 15 
4 .. 98 .. \8~.3a.05 .. 53.11 . .79 

5.03 
5.00 

2125.29 6372.Gd 
2142.21 6~28.90 

2.02 4.79 1983.14 6108.97 
2·.-08 _______ d_._8'.J ___ t890.81 ___ 60:::W.98 ______ _ 

3. 36 
3.'J9 

2. 8 I 
3. 19 

1 .66 
.68 

8.86 
8.96 

7 .08 
7. 112 

2 .07 
2. 12 

1 , , 6 
I . 1 4 

.50 
I. 52 

2.39 
0 "' ✓., VO 

,1. 39 
4.33 

3.29 
. 3'. 2!;! __ 

3.86 
3.B2 

5 .03 
5.07 

<1. 73 
5.05 

<1. 33 
ll.36 

4.96 
5.00 

'1 .56 
4.67 

4.66 
,1. 70 

3.J6 
3.34 

3.93 
3.93 

4.97 
'-f -~'-f 

5.98 
5.96 

5_,12 
5.39 

5.50 
s .. 4a 

1896.79 4733.G5 
1817.58 4713.65 

2057 08 5179.30 
18'10.91 4860.16 

2381 .50 6728.04 
2271.67 6699.65 

2010.80 2915.73 
1940.76 2899.96 

2258.20 3261 .62 
2121.94 3186.12 

2086.25 6030.17 
1975.39 5954 .7ll 

2697.29 B066.6J 
2716.71 8144.07 

2281 .72 7082.16 
2207.60 7050.78 

1748. 18 5616.94 
1757.10 5G55.81 

1717.15 41<12 62 
t72G.67_ .4172 20 

195,1.48 4784.03 
1;966.69 .ASl2.10 

1924.57 4416.63 
19.36._6"9 .1.,t.4:3 .-8--5 
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I 
SECNO XLCH ELTRD ELLC ELM!N 0 CWSEL CRIWS EG !OK""S VCH AREA .01K 

31483.000 53.00 614.90 610.90 592.50 8680 oo 615.58 Q.00 6\5.89 'J.00 5.02 2190.62 5015.00 31483.000 53.00 614.90 610.90 592.50 8680.00 615 .61 0 00 615.92 2.97 5.00 2199.32 '5034.09 
-:itc;o.,, ,...,....,.... 

100.00 v.vv o.oo 592.55 8680.00 Gi5.64 0.00 6i5.92 i. 49 -1. 2•i 2i38.55 7 i l i. 68 
__, '..J<J-C, .vvv 

31583.000 100.00 0.00 o.oo 592,55 8680.00 615.6B o.oo 615.95 1. 48 '1. 23 2145.23 7137.37 
33333.000 1750. 00 0.00 o.oo 593. 40 8680.00 615.9'1 o.oo 616. 15 1. 10 3.81 2665. 10 8279. 12 33333.000 1750. 00 0.00 0.00 593. 40 8680.00 615.96 O 00 616. 10 1. 12 3.85 2488.49 6201.00 
33433.000 100.00 0.00 o.oo 593.60 8680.00 615.94 0 00 616. 17 1. 46 4. 13 2611. 36 7 17 1. 73 33433.000 100.00 o.oo o.oo 593. 60 8680.00 615.96 o.oo 616.20 L49 4. 11 2484.57 7109.52 
33438.000 5.0Q 613.QQ 612.90 593. 60 8680 00 61G.Q4 0-00 616,27 1, 43 4 .09 2647.00 7262.64 33438.000 5.00 613.00 612.90 593.60 aGad.oo 6 16. 10 0.00 616.34 1. 44 4. 12 2517.50 722.5. 86 
33538.000 100.00 0 00 o.oo 593.59 B680.00 616.07 o.oo 616.29 1. 12 3.83 2640.66 820B. 3 t 33538.000 100.00 o.oo o.oo 593.59 8680.00 616. 13 0.00 616.36 1. 13 3.B6 2467.39 B 170. 52 
3"1888.000 f 350. 00 0.00 o.oo 593.50 8680.00 616.22 O 00 616.47 1. 54 4 .QB 2266.24 6999.40 3,rn00 .ooo 1350.00 0.00 o.oo 593.50 8680.00 616.29 o.oo 616.55 1. 55 4. 1 1 2162.90 69GO. 76 
37038.000 2150.00 0.00 o.oo 594.20 8680.00 616.54 o.oo 616 .83. 1 .69 4. 30 2017. 38 6686.3,1 37038.000 2150.00 0.00 0.00 594.20 8680.00 616 .61 o.oo 616.90 f .66 4.28 2027.79 .6732.95 

I 37088.000 50.00 0.00 o.oo 595. fO 8680.00 616.48 o.oo 616.92 5.76 5. 4 1 1682. 65 3617.98 37088.000 50.00 0.00 o.oo 595. 10 8680. oo ·. 616.55 0 00 616.99 5.65 5.38 1694. 70 365 1 . 52 
37121.000 33.00 617.90 615.30 595. 10 8680.06 617.06 0.00 617.46 4.99 5. n 1768. 45 3886.63 ·. 37121.000 33.00 100000.00 100000.00 595. 10 8680.00 6 17. I J o.oo 617.53 4. 90 5. 1 ,t 1780.08 3921.61 
3722 1. 000 100.00 0.00 0.00 595. 10 8680.00 617.25 o.oo 617.52 1. 56 4. '7 2082.80 6947.47 37221. 000 100.00 0.00 0.00 595. 10 8680.00 617. 32 0 00 617. 59 1. 54 4. 15 2093.13 6994.07 
3912 1. 000 1900.00 0.00 0.00 595. 20 8680.00 617.55 0.00 6 17. 87 1. 95 4.52 1937.33 6221.02 3912 1. 000 1900.00 0.00 0.00 595. 20 8680.00 6 17. 62 o.oo 617.93 1. 95 4.50 1926.87 6218.41 
-11121.000 2000.00 0.00 0.00. 595.60 8680.00 617.90 0.00 618. dO 3.05 5. 7 1 1520.01 <'1973. 97 41121.000 2000.00 0.00 0.00 595. 60 8680.00 617.96 0.00 618. 47 3.01 5.69 1~26. 8 I 5004. 11 
<'1252 I. 000 1<100.00 o.oo 0.00 595. 40. BGB0.00 618.47 0.00 618. 71 1 .43 3. 9,1 2204.05 7263. 1 <1 <'12521.000 1400.00 0.00 0.00 595. 40 8680.00 618,53 0.00 618. 77 1. 4 1 3.92 2213.77 7305.72 

I 

,. 
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RED RUN DRAIN 100 

SUMMARY PRINTOUT TABLE 150 

SECNO 0 CWSEL DI FWSP DI FWSX 

165.000 17390.00 599. 70 o.oo 0.00 
165.000 17390.00 599. 70 o.oo o.oo 
194 .000-- 17{390. 00 ··601 :·98 o:oo 2. 2s· 
194 .000 17390.00 601. 98 o.oo 2.28 

594.000 17390.00 602.04 o.oo 0.06 
59<1.000 17390.00 602. 04 0 00 0.06 

. ..1039-_DOQ_ .. -1-.6040 ...... 00-- ----6-0-~ __ ..g4-,, ____ ---• ·-0: 00 -· - - -~o--: -+O 
1039.000 16040.00 601.94 0.00 -0.10 

1100.000 16040. 00 602. 15 o.oo 0.21 
1100 000 16040 00 602. 15 0.00 0.21 

11.13.000 160'10.00 602. 7 1 0.00 0.56 
1143 .000 16040.00 602.71 o.oo 0.56 

1150.000 16040.00 602. 70 0.00 -0.01 
1150.000 16040.00 602. 70 o.oo -0. O_f 

iiB0.000 i6040.00 602. 73 0.00 0.03 
1180.000 160'10.00 602.73 0.00 0.03 

1223.000 160-10.00 603.'16 0.00 0 .. 73 
1223.000 16040.00 603. 46 0.00 o. 73 

1323 .000 160"10.00 603. 84 o.oo o. 38 
1323.000 160"10.00 603.84 o.oo 0.38 

2223.000 160"10.0Q 603.76 0 00 -o 08 
2223.000 160.10.00 603. 76 o.oo -0.08 

3180.000 16040.00 603.98 0.00 0. 22 
3100.000 160110.00 603.97 -0.02 o. 21 

5720.000 1'1820 00 604.57 o.oo 0.58 
5720.000 fil820.00 ~04.57 0.01 0.61 

7470.000. 14620. 00 605.09 0.00 0.5:2 
7470.000 14820. 00 605. '' 0.03 0.54 

-8270:.000·· t--4-a-20 • -00 - -605.+3- · 0.00 .. ··0:04·· 
8270.000 14820.00 605. 15 0.0J 0.04 

8-3-40. 000- t-,t-B-20.-00 -605, t9·. ,o:oo -_, 0.06, 
-a:160:060 1llt!20.00 605.21 0.02 b.06· 

DIFKWS TOPWJD 

0.00 595.95 
0.00 595.95 

0.00 .. 686."17 
0.00 686.17 

0 00 
0.00 

69-1. d,1 

694.44 

·o,oo- · ·· · ·n=o 
0.00 223.20 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
o.oo 

0.00 
0.00 

0.00 
0.00 

0.00 
-0.02 

0.00 
0.01 

o.oo 
0.03 

17 4. 38 
17d. 38 

175.30 
175. 30 

186 .oo 
186.00 

235.00 
235.00 

344.04 
344. 04 

511 .00 
517.00 

?.50.7f 
250.71 

249.36 
205. l7 

633. Oil 
256. 33 

7 t7. "54 
5GS.5f 

XLCH 

0.00 
0.00 

29.60 
29.00 

400.00 
400.00 

.:t;f-S--.D0 ___ _ 

445.00 

61.00 
61.00 

43.oo· 
43.00 

7.00 
7.00 

30.00 
30.00 

43.00 
<:13.00 

100.00 
100 00 

900.00 
900.00 

957.00 
957.00 

2540.00 
2540.00 

t1 to oo 
1710.00 

o.oo· ·e-ta-.:10-·· -,£0:--00 ---
0.03 

0.00 
o.oi 

542.-11 7Go.on 

"805,92: 
s-6·2. 2s· 

:ro.oo 
io.oo 

Pfl.GE 7 1 

I 
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SECNO Q CWSEL DIFWSP DI FWSX DJFKWS TOPWIO XLCH 

8394.000 14820.00 605.56 0.00 0. 37 0.00 730.80 54.00 
839il.OOO 1'1820.00 60,5. 58 0.02 0.37 0.02 730. 80 54.00 

8494.000 16560.00 605.54 0.00 -0.02 0.00 852.65 100.00 
849il. 000 16560.00 605. 56 0.02 -o 02 0.02 610. 68 100.00 

959.1,000 16560.00 605.69 0.00 0. 15 0 00 862.07 1100 00 
9594,000 16560.00 605.71 0.02 0. 15 0.02 709.39 1100 00 

9G53 .000 16560.00 605.71 0.00 0 02 0.00 811 .85 59.00 
9653 .000 16560.00 605.74 0.03 0 03 0.03 813.08 59.00 

965'1.000 16560.00 605.Gt 0.00 -0. 10 o.oo 739, 93 1 .00 
965'1 .000 16560.0Q 605.65 0.04 -0.09 0.04 741. 01 1.00 

9676.000 16560.00 605.69 0.00 0.08 0.00 802.61 22.00 
9G16.000 16560. 00 605.7<1 0.05 o. 10 0.05 804. 12 22.00 

9677.000 16560.00 605. 89 0.00 0. 20 0.00 800.00 1.00 
9677.000 16560.00 605.91 0.02 0. 17 0.02 800.00 1.00 

9777.000 16560.00 605.90 0.00 0 01 0.00 886.58 100.00 
9777.000 16560.00 605.92 0.02 0 01 0 02 727 .OG 100 00 

11596.000 16560.00 605.98 0.00 0.'08 0 00 618.66 1819.00 
11596. 000 16560.00 606.00 0.02 0.08 0.02 509.38 1819.00 

13196.000 16560.00 606. 44 o.oo 0. 47 0.00 422.44 1600 00 
13196.000 16560.00 606. 48 0.03 0.'18 0.03 297.60 1600.00 

14796 .000 16560.00 606. 79 0.00 o. 35 0.00 177. 65 1600 00 
14796.000 16560.00 606.84 0.05 o. 36 0.05 177. 89 1600.00 

16096 .000 14260.00 607.'16 0.00 0.67 0.00 545.79 1300.00 
16096 .000 14260.00 607. 49 0.03 0.65 0.03 249.85 1300.00 

16396. 000 14260.00 607. 49 0.00 0.03 0.00 457.68 300.00 
16396.000 14260.00 607.52 0.03 0.03 0.03 218.05 300.00 

16418.000 14260.00 607. 78 0.00 o. 29 0 00 470.61 22.00 
16d18.000 1'1260.00 607 .81 0.03 0.29 0 03 279. 79 22.00 

16768.000 1<1260.00 608.:?0 0.00 0.<13 0 00 530.62 350 00 
16768.000 14260.00 608.25 0.04 0.44 o o• 422. 67 350 00 

111-6-8 .-000 f4260.-00 608. 36 0.-00 0-. t-6 0,00 5-5 1 . 99 i100.00 
17168.000 14?.60.00 608.41 0.05 0. 16 0.05 490.22 400.00 

17268. 000 14260.00 608 .3.2 0.00 -0,04 0.00 546.94 100.00 
17268. 000 14260.00 608.36 o.os -0.04 0.05 336 .03 100.00 

Ii 



', 
?????? 

SECNO 

17368.000 
17368.000 

182•14 .000 
182'14,000 

19119,000 
19119.000 

20219.000 
20219.000 

2 t t 19 000 
21119.000 

?????? 

Q 

14260.00 
14260.00 

14260.00 
14260.00 

14260.00 
1'1260.00 

14260.00 
14260.00 

14260.00 
14260.00 

CWSEL 

608.41 
608.56 

608.61 
608.70 

608.65 
608. 73 

609.01 
609. 10 

B09.06 
609. 15 

--- --- -- --- . --- - --- .. -- -·- ---· --- - ... -' - -- - - --- ------·-
22069.000 14260.00 609. 13 
22069.000 1£1260.00 609.22 

22419.000 13000.00 609.61 
22419.000 13000. 00 609. 70 

23319.000 13000.00 609.51 
23319.000 13000.00 609. 60 

23569.000 8680.00 609. 78 
23569.000 8680.00 B09. 88 

24369.000 8680.00 609.81 
24369.000 8680.00 609.90 

25819.000 86!30.00 610.01 
25819.000 8680.00 610. 11 

25919.000 8600.00 610.00 
25919.000 8680.00 610. 10 

26025.000 8600.00 610. 7<1 
26025 000 8680.00 610. 82 

26125.000 8680.00 610.79 
26125.000 8680.00 610.87 

26900.000 8680.00 6.11 ,.Q6 
26900.000 B6B0 00 £1 L 12 

21 l 50. 000 8680.00 St t. f:) 

2.7150.000 8680.00 6 t I ,21 
... 

27900.000 8680.00 611. JO 
27900.000 8680.00 611. 36 

OIFWSP 

0.00 
0.09 

0 00 
0.09 

0.00 
0.09 

0.00 
0.09 

0.00 
O.Qg 

0.00 
o. 10 

0.00 
0.09 

0.00 
0.09 

0.00 
o. 10 

0.00 
0.09 

0.00 
0. 10 

0.00 
0. 10 

0.00 
0.09 

0.00 
0.08 

0.00 
0.06 

0.00 
0.08 

0.00 
0.06 

OIFWSX 

0. 15 
o. 20 

0. 1,-1 
0. 14 

0.04 
0.0-1 

0.36 
0. 37 

0.05 
0.05 

0 I FKWS 

0 00 
0.09 

o.oo 
0 09 

0,00 
0.09 

0.00 
0.09 

0.00 
0.0.9 

--····- ------ -··-··-····· 
0.07 0.00 
0.08 0.,10 

o. 48 0 00 
0. 48 0.09 

-0. 10 0.00 
-o. f 1 0.09 

0.27 0 00 
0.28 o. 10 

0.03 0.00 
0.02 0.09 

o. 20 0.00: 
0.21 0. 10 

·0.00 0.00 
-0.00 0. 10 

0 73 0.00 
0. 72 0.09 

0.06 0.00 
0.05 0.08 

0. 27 0.00 
0 25 O.OG 

0 07 0.00 
0.08 0.08 .. . -· ·-

o. 17 0,00 
0. 15 0.06 

TOPWIO 

56tJ.35 
357.00 

708. 70 
507.31 

tl23. 4 1 
301. 87 

825.96 
557.35 

-S37. 34 
3aL2.9 

306. 07 
199.82 

557. 10 
515.27 

579.57 
420.94 

607.41 
407. 77 

278.71 
151.87 

232.30 
300. 28 

219.31 
250. 4 4 

436.63 
445.39 

277.64 
303. 96 

388. 15 
174. B9 

142.36 
24J .-8:9 

213.38. 
149.08 

XLCH 

f00.00 
100.00 

876.00 
876.00 

875.00 
875.00 

1100.00 
1100.00 

900.00 
900.00 

950.00 
950.00 

350.00 
350.00 

900.00 
900.00 

250.00 
250.00 

800.00 
B00.00 

1<150.00 
1<150 00 

100.00 
100.00 

106 .00 
106 .00 

100.00 
100.00 

775.00 
77"5 .oo 

250.00 
250.00· 

150.00 
750.00 
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SECNO Q CWSEL 0 I FWSP D IFWSX 0 I FK\oJS TOPWIO XLCH 

28000.000 8680.00 611. 31 0.00 Q 01 0.00 203.59 100 00 
28000.000 8680.00 61 1. 37 0.06 0.01 0.06 143.93 100 oo· 
2803 1. 000 8680.00 612.02 o.oo o. 71 Q.00 285. 11 31 .oo 
2803 1. 000 8680.00 612.03 0.01 0.66 0.01 136.73 31.00 

28331. 000 8680.00 612. 14 0.00 o. 12 o.oo 426.43 300.00 
?.8331. 000 8680.00 612. 2 I 0.07 0. 18 0 01 321. 66 300.00 

28431.000 8680.00 612. 13 0.00 -0 01 0 00 393.69 100.00 
28431.000 8680.00 612.20 0.07 -0 01 0.07 311. 35 100.00 

28449.000 8680.00 612.71 0.00 0.58 0 00 461.d5 18.00 
28449.000 8680.00 612.76 0.05 0.56 0.05 311, 35 18.00 

28549.000 8680.00 612 .-73 0.00 0.02 0.00 348.20 100.00 
28549.000 8680.00 612.78 0.05 0.02 0.05 280.84 100.00 

29749.000 8680.00 613.08 0.00 0.35 o.oo 285.05 1200.00 
0

29749.000 8680.00 613. 15 0.07 0.37 0.07 287.95 1200.00 

3047<1.000 8680.00 613. 13 0.00 0.05 0.00 283.25 725.00 
30-174.000 8680.00 613. 19 0.06 0.05 0.06 169.26 725.00 

31199.000 8680.00 613. 16 0.00 0 03 0.00 130. 48 725.00 
31199.000 8680.00 613.23 0.07 0 04 0 01 130. 78 725 .00 

31299.000 8680.00 613. 15 0.00 -0 02 0.00 130. 41 100 00 
31299.000 8680.00 613.22 0.07 -0.02 0. 07 130. 71 100 00 

31350.000 8680.00 614.47 0.00 1. 32 0.00 235.77 51 .oo 
31350.000 8680.00 614.52 0.05 f. 30 0.05 235.89 51.00 

31-130.000 8680.00 614. 49 o.oo 0.02 0.00 235.85 80.00 
31430.000 8'680. 00 614. 54 0.05 0.02 O 05 235.97 80.00 

31483 .000 8680.00 615.58 0.00 1.08 0.00 275.40 53.00 
31483.000 8680.00 615 .61 0.03 1.06 0.03 277.50 53.00 

31583.000 8680.00 615.6'1 0.00 0.07 0.00 219.66 100.00 
31583.000 8680.00 615.68 0.03 0.07 0.03 22 I. 68 100.00 

33333.000 8680 00 615.94 0.00 0. 29 0 00 375.87 1750. 00 
33333.000 8680.00 615.96 0.02 o. 28 0.02 224.00 1750.00 

3-3433.000 8-680.00 6-15.94 0.00 0.00 0 00 3-68-. 59 100,00 
33433.000 8680.00 615.96 0.02 0.00 0.02 243_03 100.00 

33438.000 8680.00 616.04 o.oo 0 .. 10 0,00 36<1. 41 5.00 
33438.000 8680.00 616. 10 0.06 o. u 0.06 24 3. 03 5.00 
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i 
SECNO Q CWSEL DIFWSP 0 I FWSX 0 I FKWS TOPWIO XLCH 

33538.000 8680.00 616.07 o.oo· 0.03 0.00 371.62 100.00 
31538.000 8680.00 616. 13 0.06 0.03 0.06 2 16. 6'1 100 00 

34888.000 8680.00 616.22 0.00 0 15 0.00 28 f. 95 1350.00 
J-1888.000 BGB0.00 616.29 0.07 0. 15 0.01 188 .01 1350.00 

37038.000 8680.00 616.54 0.00 0.32 0.00 144.65 2150.00 
37038.000 ---------·- ------ 8680. 00 -----6 16 .. 61 ------0. 07 ---- _ 0. 33 _ -- ---0. 07 _______ 1 <15. 00 ___ 2 150: 00 

37088.000 8680.00 616.48 o.oo -0.06 0 00 158. 63 50.00 
37088.000 8680.00 616.55 0.07 -0.06 0.07 17 1. 93 50.00 

3112-1-.000 8680.00 617.06 0.00 O.S8 0.00 167, 27 jJ,00 
311J,1.000 Q680.00 6"17. 13 0.07 0.58 0.07 174.02 33.00 

37221. 000 8680.00 617.25 0.00 0. 20 0.00 148. 07 100.00 
37221. 000 8680.00 617. 32 0.07 o. 19 0.07 148.41 100.00 

39121.000 8680.00 617.55 0.00 o. 30 0.00 167. 74 1900.00 
39121.000 8680.00 617. 62 0.07 o. ?.9 0.07 142. 56 1900.00 

41121.000 8680.00 617. 90 0.00 0.35 0 00 105.90 2000.00 
41121.000 8680.00 617.96 0 07 o.~5 0.07 106. 11 2000.00 

4252 I, 000 8680.00 618.47 0.00 o. 57 0.00 160. 46 1,100 00 
42521.000 8680.00 618.53 0.06 0.57 0.06 160. 81 1ll00.00 
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'SUMMARY OF ERRORS ANO SPECIAL NOTES 

NOTE SECNO= 37121 .000 PROFILE= 2 WSEL BASED ON X5 CARO 

\) 
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,, 

FLODDWAY DATA. 
PROFILE ND. 2 

RED RUN DRAIN 100 

------- FLDOOWi\Y WATER SURFACE, ELEVATION 
STATION WIDTH 

16-5 .·ooo · 596. 
194.000 686. 
594.000 69,1. 

SECTION MEi\N WITH WITHOUT DIFFERENCE 
/\REA VELOCllY FLDDDWAY FLODDWAY 

···-·3106. 
5145. 
7725. 

4. 7 
3.4 
2.3 

·599_7 ·599·_7·· 
602.0 602.0 
602 .0 602.0 

a.a· 
0.0 
0.0 

----·-····"·- t039 .. ,.QOO -·· - -22-3-.-- ----2-93-1 ·•5,5-· 
6.5 
6,3 

· ·60-1- .·9· ·- ... · ·60 t- .--9· -- --- · o·, 0 .... 
1100.000 
1143.000 

·------- - --4--1-50 .-000 -
1180. 000 
1223.000 
1323.000 
2223.000 
3180.000 
5720.000 
7.17n_nnn 

8270.000 
8340.000 
8394.000 
8494. 000 
9594.000 
9653.000 
t:}654.000 
9676.000 
9677.000 
9777.000 

11596. 000 
i3196. 000 
14796.000 
16096. 000 
16396. 000 
16418. 000 
16768 .000 
17168 .000 
17258. 000 
17368.000 
18244 .ooo 
19119.000 
20219.000 
21tl9.·000 
2206.9.000 

· 22·4- 1-9. 000 
23319.000 
23569.000 

t14. 2-456-. 
175. 255B. 

- t8G·.·· ---- - •- · 3033 .. _. 
235, 2938. 
344. 3955. 
517. 5805. 
251. 3203. 
205. 3019. 
256. 3047. 
566. 6068. 
5d2. 5278. 
562. 5231. 
731. 5471. 
611. 5562. 
709. 6i68. 
813. 6577. 
74 1. 3807. 
804. 4045. 
800. 6799. 
727. 6557. 
509. 3700. 
298. 3375. 
178. 2556. 
250. 2830. 
218. 2511. 
280. 2662. 
423. 4439. 
490. 5342. 
'126. 3742. 
426. 3812. 
507. 4389. 
302. 3340. 
588 .. .!1721-. 
,n-s. 3603. 
200. 2513. 
5 t5·. 511'11. -· 
548. 2964. 
543. 2782. 

-5 -:-3-· -
5.5 
4. 1 

2.8 
5.0 
5.3 
4. 9 
2.1 
2.8 
2.8 
2.7 
3.0 
2.7 
2. 5 
4.4 
4. 1 
2.4 
2. 5 
0.5 

'. 9 
6.5 
5.0 
5.7 
5.4 
3.2 
2.7 
3.8 
3. 7. 
3.2 
4.3 
3.0 
11 .. 0 
5.7 

"2 ". 11 
4.4 
3. 1 

-602. t 
602.7 

··---602·:-7·· 
602.7 
603.5 
603.8 
603.8 
604.0 
604.6 
605 _ 1 
605. 1 
605.2 
605.6 
605.5 
605. 7 
605. 7 
605.6 
605.8 
605.9 
605.9 
606.0 
606.4 
606.8 
607.5 
607.5 
607.8 
608 2 
608.4. 
608. 3 
608.6 
608.7 
608. 7 
609. 1 
609. 2'" 
609.2 
b09 7. 
609.6 

.609 9 

602. t 
602.7 

··602 .-1------·· 
602.7 
603.5 
603.8 
603.8 
604.0 
604.6 
605. 
605. 1 
605.2 
605.6 
605.5 
605. 7 
605.7 
605.6 
605.7 
605.9 
605.9 
606.0 
606.4 
606.8 
607.5 
607.5 
607.8 
608.2 
608.4 
608.3 
608.5 
608.6 
608.6 
609.0 
GOB. 1 
G09. 1 

··-609·.6 .. 
6_09. 5 
609.8 

0.0 
o.O 
o~-o ... 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
a.a 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o. 1 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
a.a 
a.a 
0.0 
0.0 
n n v.v 

0. 
o. 1 
O, 1 
0. 1 
a., 
o. t 
·o., 
o. 1_ 
0. 1. 
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FLOODWAY DATA, RED RUN DRAIN 100 
PROFILE NO. 2 

------- FLDODWAY ------- WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 

24369.000 152. 2042. 4.2 609.9 609.8 0. 
25819.000 515. 1703. 5. 1 610. 1 610.0 o. 
25919.000 463. 1569. 5.5 610. 1 610.0 o. 
26025.000 463. 1827. 4.8 610.8 610. 7 o. 
26125.000 490. 1724. 5.0 610.9 610.8 o. 
26900.000 175. 1843. 4.7 611. 2 611. 1 0. 
27150.000 244. 2142. 4. 1 611. 2 611. 1 0. 
27900.000 149. 1891. 4.6 611. 4 611. 3 o. 
28000.000 144. 1818. 4.8 611. 4 611. 3 0.1 
28031. 000 137. 184 1. 4.7 612.0 612.0 0 0 
28331. 000 322. 2272. 3.8 612.2 612. 1 0.1 
28431.000 3 11. 1949. 4.5 612.2 6 12. 1 0.1 
28449.000 311. 2122. 4. 1 612.7 612.7 0 0 
28549.000 305. 1975. 4.4 612.8 612.7 o.' 
29749.000 288. 2717. 3.2 613.2 6 13. 1 0. 1 
30474.000 169 .· 2208. 3.9" 613.2 613. 1 o.' 
31199.000 131 . 1757. 4.9 613.3 613.2 0.1 
31299.000 131. 1726. 5.0 613.2 613. I o. 1 
31350.000 236. 1967. · 4 . 4 614.6 614.5 0. 1 
31430.000 236. 1937. 4.5 614.6 614.5 o. 1 
31483.000 277. 2199. 3.9 615.6 615.6 0.0 
31583.000 222. 2145. 4 .o 615.6 615·_6 0.0 
33333.000 22<1. 2<188. 3.5 615.9 615.9 0.0 
33433.000 243. 2485. 3.5 615.9 615.9' 0.0 
33438.000 2<13. 2517. 3.4 616. 1 616.0 o. 1 
33538.000 217. 2467. 3.5 616.2 616. 1 o. 1 
34888.000 188. 2163. 4 .0 616.3 616.2 o. 1 
37038 .000 1<15. 2028. 4.3 61G.6 616.5 0. 
37088.000 258. 1695. 5. 1 616.6 616.5 o. 
37121.000 207. 178 t. 4.9 617.2 617. t o. 
37221.000 1118. 2093. 4. ' 617.11 6 17. 3 o. 
39121.000 1-13. 1927. 4.5 617.6 617.5 0. 
41121.000 106. 1527. 5.7 618.0 617.9 o. 
42521.000 161. 2214. 3.9 618.6 618.5 o. 
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A 194 

RI ,iii I [14CHOAEllflF.:r-T Ta Rf TA I 14 bl Of DEB F caw 
SKEWED FOH PERPENDICULARITY TO FLOW 

BkIDGE SECTION A~ UTICA ~OAD UPSTREAM FACE 
8-RIHGE TA-8-LE ·-STARTS-•,c ST-A.·-3&6 i·-£NtJS--,.t---SfA., · l·l-fr0 
LEFT ENCROACHMENT DUE TO EXPANSION 
lll911T Efd@fxl8tl.E!llllf141 10 lifETA!ld B!0ibZO 

· -S-KE\-/EO FOR PERPENOTCULAR!TY TO Fl;:0'.t 

· 1tELOCATEO VALLEY 5ECT !"ON-ft -- · ····· ···· 
INVERT ADJUSTED 
LEFT ENCROACHMENT DUE TO EXPANSION 

; L&W 

-------- --- ---- ----- - - •------

.$~~--r'!:~~~~! _h'l!~°'"~~~'-~ ___ _ 
_·," -~-\~~--~~~ --~-k~~~~l~~

bo-cJf<li\ 

------- --1<ISIIT [fJCR6Aen11F::,~T T8 A:ETA!Pl @IlJii)[0 Fb@ I - -----~- --------------------------------- ------ -- - ------------- ----- - -- - · 

B 1039 

· · l·U}O · 
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I 
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' . j ____ . 

1180 
4--····••· ····-·· 

SKE~EO FO~ PERPENOTCULARITY TO FLOW 
N VALUES RAISEO SIGNIFICA~TLY TO IMPROVE CONTINUITY 

VALLEY SECTION B 
·Li:f"T- 1:NCl<Oi\-CI-H-4£"NT ·l)U[ To·c:xP"A-NSION· .. 
..filGIIT EtdeAOACHllE•4T TS OCT_t !Pl 5Il1lBE:Q El Q)i'f 

SKEWED FOR PERPENOJCULARlTY TO FLOW 
·N VA·LUES RA IS-ED S IGNI F !€AN·TLY·· TO··IMPkOVE- ·€ONT INUITY-

H-RID6€·SECTifW,;;; 11'1-r·HtE-·#oAO -',t6-· 00WN-STRE-AM fACt: · 
GROUND POINTS ONLY 
8LFND OF SECTJO~S ~ & C 

.. - t.EFT ENCROACf-ft,ffN"f- OHE TO Eltt"ANSI-ON ·· · 
\ii.lGIIT EtJSMQA911'1CUT TQ RETf lbl QIHJQFO Eb0.-1 
SKEWED FOR PERPFNDTCULARITY TO FLOW 

·-N VAt.UES RA ISEfl ··S IBNIF teftfltTLY- TD·· t'1PROVE·-CONTINUI T·Y· 

-- H+tIDGE !:>ECTfON·C -..i-•½6-Mft:E-ROA·D •·-•,11,-··-UPS"f-REA-M-·fACE ··· --
!:!RIDGE TABLE STARTS ~ STII. 450 ; ENDS i; STA. 1100 
LEFT ENCRO~CHMENT DUE TO EXPANSION 

-- Pl:I8•1T [fJSJ;q@lfrGltMCr,,pl&--:f:Q H~TA·Ifoil-:QFVI:9£Q--·rte,, 
SKEWED FOR PERPENDICUL~RITY TO FLOW 
~ VALUES HAISED SIGNIFICANTLY TO IMPROVE CONTINUITY 

RELOCATED VALLEY SECTION B 
··INVER-T AfiJUS TEO · ·· ·· ........ · 

ELIMINATED NON-TY~ICAL AREA I~ LEFT OVERBANK 
LEFT ENCROACHMENT OUE TO EXPANSION 
AIBIIT EtJCROACIH1EtJT TS RETAitt 8IVIQsi8 FL@'! 
SKE~EO FOH PERPENDICULARITY TO FLOW 
N VALUES RAISEO SIGNIFICANTLY TO IMPROVE CONTINUITY 

HRIDGE SECTION~ l~-~ILE HOAd EB OOWNSTQEAM FACE 
· · GHOIJNO··f>OIN"fS ·ONl 'f· . ·· ·· ·-- · 

HLEND OF SECTIONS R & 
LEFT ENCROACHMENT OUE 

~ • il 
- -- ----~--·-, ., 

.: . 

.I 
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1223 

SKEWED FOR PERPENDICULARITY TO FLOW 
N VALUES RAISED SIGNIFICANTLY TO !~PROVE CONTINUITY 

BRIDGE SECTION D a 16-MILE ROAD EB UPSTREAM FACE 
---++El><-R-HI OG-E------f-A-Bt:-E-S-l-AfH-S-iil-S-T-A.--4.s-G-+-E·N-&S-l••--S-l'A--.--l+<Hl------------------

LE FT ENCROACHMENT OUE TO EXPANSION 
--·----·----------- • 

• 
• ·-1~ 

1'. fiifJiii c;.s::0Acn1G1t.1Q110 1-<c1A1111 BrlTIDEB riOhi ·1 -

---- -·-Srt-BIEO- F-OR P-E·RP-ENOT·C-tlt:AR-J:-fY ·T-e-·-n:Dw---- •-------·-- -----····· ...... ·-· --·•---·•--- ----· -·---- ----- ··-·- -· - -- -----. -- .. - -·-- --· ---- -- -~'. 

2223 

N VALUES RAISED SIGNIFICANTLY TO IMPROVE CONTINUITY 

RELOCATED VALLEY SECTiON 8 
INVERT ADJUSTED 
lEF-f- ·f.: NC-RO A·CHMEN T ··DUE· -fo---E ll'P-ANS i-eN•--
fH 811 T l!'..PIGP9.i:t@l111E:JT T6 qETAifi BI 111 IBEe I LOW 
SKEWED FOR PERPENDICULARITY TO FLOW 

RELOCATED VALLEY SECTTON E 
-- ttlVERT··Af)J"lJ5fEO - · ---------- --·-- --- --- ---- · 

P'?f611.f KMCBDOCHMFNT TB R[TA!id BIVIQliP Et 0\,( 

1:1• 
-·--·--1:1 

1·•1· ,Ill 
-- - ------- . --- ___ , ____ ,1:' 

JI ~I 

, ... 
I" 

JJ: I 
3lfl0 VALLEY SECTION E 

·---- -•--------•--- ---- --- -. ---- --- ·• -·--· --------- ---------------- ---- ---- - - ·--1;~ 

5720 

~GklI ftPJ011A O;GIH1f:blT TQ flETAIPt QI VIBEB F~1
.~ 

VALLEY SECTION F 
tfi<!I81JT--€NCR01\C-H:MENT TB RETAIIQ DIOIBEB Ft6W 

- --8-27·0- -------- --·VALLE¥ SECTI0-111 G 

8340 

8394 

8494 

9594 

965"3 

SKEWED FOR PERPENDICULARITY TO FLOW 

~MIDGE SECTION d l~-MILE ROAD 
GHOUND POINTS ONLY 

Do 1,1NSTREAM FACE 

- ----HLEfltD··-Of-·-SEC·TIO"tS f3 &··H--- ------ - -
SKEWED FOR PERPENDICULARITY TO FLOW 

8RIDGE SECTION H ~ 15-MILE ROAD UPSTREAM FACE 
SKEWED FOH PERPENDICULARITY TO FLOW 

RELOCATED VALLEY SECTION G 
SKEWE-0 FOR P-ERPE"Jf)-lC-\JtA-R-IfY-T-0 FLOW·- ---- ----
IMVERT ADJUSTED 

VALLEY SECTION I 

RELOCATED VALLEY SECTION I 
INVERT ADJUSTED 

· --------- --- - --- ·------ENC-RO-ACHE-0 TO Tf)Piftflrtt--flf'-·-BR-Ii:TGE·---SE£·f-I-6N- -J - -

------- -9654 -- EIR! DG-E -SECT I O"J- -J -~ SCHOE"lt1EAA --!ffi-A-0·- - -Oo+INSTREA-"1 FACE 
NORMAL HRIDGE ROUTINE 
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___________________________________ -----··- -·-··--·-,4C' 
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J 9676 BRIDGE C::::C:-l""TTn"-1 I !111 C:l""Uf\C"t..lUC-00 
-"'-'-' I l.Vl'II V '"' -.J,._,I IVL..''illlL'"\I' ROAD IIDC::::TOl:'"Al..d. C'Al"'C' 

vr .JI r\L..Mrl r !'1LL. 

NORMAL 8RIDGE ROUTINE •1 
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9777 

11596 

13196 

RELOCATED VALLEY 5ECTION I 
INVERT ADJUSTED 
ENCROACHED TO TOP WIDTH OF BRIDGE SECTION J 

~tLOCATED VALLEY SECT10N I 
INVE"rlT AO,JUSTED 

------------------- .. ·-- - ------ -----···---- ·---

VALLEY SECTION K 

VALLEY SECTION L 

----- ----- ------

G D~---··-· •.. -

·l------~ ., 
RIGHT···ENCHOAC~E"Nf -o-t:tE· -10-·EJ<i>ANS·r·of<J--· -------·-·······--- ----- ----- .•..•. -------------- ---·····--·-· .... 

1479-6 · · · · VALLEY- ·SEC·T fB-l'f M•···· · ··· · ··· ·•··-- - ------· --

··N----- · ··l-60-9-6 ·· · -- · ·\/At::1.:€-Y·SEC·TION N----

•• I 
,, - ·· •- ·- .--fr.19-tr • ··--- ··- ·6 ltt OOE- S·E-C f te-N ·lr)---"1trPt:ft.---A"Nf;----ROJlit--f)m,N-s--tt!1:;AM -FA-Cf···- -

GkOUNQ POINTS ONLY 
~LEND OF SECTtONS N ~ 0 ., --
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16418 BRIDGE SECTION O ~ MAPLELANE ROAD UPSTREAM FACE 

16768 VALLEY SECTION P 

17168 VALLEY SECTION Q 

-·· - · -- ····- -t;E-F-T· · -AND · RI 6H T ft-V-E><-R:A·"l·t<:-S · -$-t'(ftl-Et)----<lil----0-;-rS- ·· · - ··· --- · -- - · ··· · · 
CHMINEL SKEvlED ,,1 0,7 

17268 BRIDGE SECTION~ 14-MILE ROAD DOWNSTREAM FACE 
GROUND POINTS ONLY: FROM BRIDGE SECTION A 

·· -- -------·1::EH-·ANO· R·r-6-Hl ·O\/ERBtl:t<tt<;S- S-KEWi:i} to,---fr.-25 --- --- · ··· · ------ ···· 
CHANNEL SKEWED® 0,7 

--- ··-········-· --------
l 7 36/:! ~. BRIDGE SECTIQN~-~ 14-MILE ROAD UPSTREAM FACE 

LEFT AND RIG~ OVERBANKS SKEWED~ 0,25 

--- --------------------------

r - -- --- ---- -- - - ----------
" I ' 

·· ·CH-ANNEL·SKt:•1ED fil,0,7 ... , .... , -------·-- · · -- ----------------- ····-·······- ---- · 
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. , 
' 

• D 21119 VALLEY SECTION 0 
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........ , . --·~·'"' ··-·-· ....... ,... ------- ··---·---1171 

~:j• . - - _____________ ..., 
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• F 22419 VALLEY SECTION F • 
-• G 23319 VALLEY SECTION G • : 0 

1 r,.,· : ___ H _____ 2_3_5_6_"1_~----V-A_L_L_E_Y_S_E_C_T_I_O_I.J_>-1 

.,,i RIGHT ENCROACHMENT ro RETAIN DIVIDED FLOW 
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·· · --·VALLEY SEC-T-ION··J -····· ··· · ·· · --·- ·--·· ·· · ·•· 
LEFT ENCROACHMENT DUE TO EXPANSION 
RIGHT ENCROACHMENT DUE TO BUILDING LINE 

BRIDGE SECTION~ VAN DYKE ROAD 0OW~STREAM FACE 

. ·- ... --· ···-· ·--- . -,i 
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LEFT ENCROACHMENT 0UE TO EXPANSION 
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BRIDGE TABLE START K STA.2871 ENO Tu STA.750 

, LEFT ENCROACHMENT DUE TO EXPANSION 
-··-··- '·· · RI&Hf··ENCI-Hl-A-C--HMENl OOE TO-·HUILOIN&·l::-I-N£ 
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INVERT ADJUSTED 
LEFT ENCROACHMENT DUE TO EXPANSION 
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i.,·-·· M- · ····· 2-1150 · ·II-AL-LE-¥ SECT·ION "1 ···•· .. ··-· -··· •· .... ···· · · ·-····-·-··· .. 
r RIGHT ENCROACHMENT DUE TO BUILDING LINE 

--- ----·-· -------------- -------- -- ---- -------- - ---------------

• !,,: 

.t~r--···-N··- -···-~;~·;0- ···· ····-~~L·~~y SECTION N 

"· .,,. .... 28000 8RIDGE SECTION w DENTON CONST. BRIDGE 
GROUND POINTS ONLY 

0OwNSTtlEAM F'ACE 

-----------
:'.' . .......... ·---······- ...... -- . __ .,,I 
:~1. .... -.. --t/ • 
' ' ··, 
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" 
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e:sa 
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0 2A031 

p 28331 

28431 
~-----·--- --------. 

SKEWED FOR PERPENDICULARITY TO FLOW 

l:lHIDGE SECTION O • DENTON CONST. BRIDGE 
SKEWED FOR PERPENDICULARITY TO FLOw 

VALLEY SECTION P 

BRIDGE SECTION~ PENN CENTRAL CROSSING 
GROUND P·tH NT-5· ONt-¥--·--·--· ·····----·-
8LEN0 OF SECTIONS P & Q 

-------------------- ---- -----

UPSTREA'~ FACE 

.......... ··--·---·-·-•·· -- --····--·-·--·••· .. .. ..... .. 

DOWNSTREAM FACE 
------------ --------- --~------------------------ -------------- -- -
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BRIDGE SECTION Q ~ PENN CENTRAL UPSTREAM FACE 

RELOCATED SECTION Q 

INVERT ADJUSTEO 
• ---~~---·•--•-------------

2974~ VALLEY SECTION~ 

----------•- ---------------------------------
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.... --··- --- -··---·--RI1yH·r· ENC-iffiAeHME-N-T- o-ue· ·H) StJ It D1-NG--ttNE- -· ... - - ·- . .. .. . .. -··--- ··••- ···•· .. -...... -· .. ·-·•· ..... -·-. ·- ·--- .... ··-· - .... ···-·· . -····-··- -·- -··1 ;, 
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' · · 30474 ·· ·· · HHER-P-Otll-TE0-5£€T-l0-N······ ·· ·· · ··· ·•-•··- ----···•-- --·--- -·•-·-· -· ··-· ··············--···· · · ······-· · · ·······--·-·····- · · · --·--, 

FROM SECTION R ~ S l/2 '~AY POINT ·;"· 

31199 VALLEY SECTIONS 
RIGHT ENCROACHMENT DUE TO BUILDING LINE 

31299 BHIDGE SECTION~ ~OUND AOAO NB DOWNSTREAM FACE 
· -·-·· -···· -·-· --·· · ··-- u-ROUNO POI tltfS ONLY··· - ··· · --· ··· -· ·--- ·- · -· · -

BLEND OF SECTIONS S & T 
LEFT ENCRO~CHMENT DUE TO BUILDING LINE 
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31351} ····tlRio-&E ·SECTION··T--';J MOltNO ROAD·· NB···HP5T-R-€A1"rf"ACE· · ··· -·· ·-·····-· · 
BHIDGE TABLE STARTS~ STA. 50 ; ENDS n STA. 500 
LEFT ENCRPACHMENT DUE TO BUILDING LINE 

- · ····-·· ft-ru++T -ENCROACt!MEN-T -DUE TO ftU-J:Lf)-ING-·tIN-E-··· ····· ·· 

3143-0 · B-R J{)6E SECf·I-()N· 10l · MO-UNO ROAD ·59 ···OOotN-STREAM 
GROUND POINTS ONLY 

31483 

BLEND OF SECTIONS S & U 
LEFT· ENCROl\CtiMENf-·-O•UE:· T-O· Wft·D-f-NO···l::INE · 
RIGHT ENCROACHMENT OUE TO BUILDING LINE 

BRIDGE SECTION U ~ MOUND ROAD SB UPSTREAM 
BRIDGE TABLE STARTS fa STA. 50 ; ENDS~ STA. 

· ··tEFT ENeROll"Cl'tMEtvT ·DU-E· -TO Rtt!tOING··t.:tNE ·· 
RIGHT ENCROACHMENT DUE TO rlUILDING LINE 

31583 RELOCATED SECTIONS 
INVERT ADJUSTED 

33333 

·-··········Lf:FT ENCROACHMENT DUE TOBttlt:frI-NG··ttNE -· 
RIGHT ENCROACHMENT OUE TO BUILDING LINE 

VALLEY SECTION V 

FACE - ··-- ··· .. 

FACE 
500 

334'33 BRIDGE SECTION~ PEDESTRIAN BRIDGE 
GROUND POINTS ONLY 

DOl~NSTREAM FACE 

- · ····- -· --· ·-·-1:!t.ENtl··OF··SECTIONS V &--W-·· ·•· -•···• 
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37038 
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VALLEY SECTION X 

VALLEY SECTION Y 

• ------------------- ----- ------••<,--•----:,] 
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370/!A BRIDGE SECTION~ RYAN RO~D 
GROUND POINTS ONLY 

DO"iNST><EAM FACE ,:. 
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37121 

37221 

LEFT ENCROACHMENT OUE TO EXPANSION 
RIGHT ENCROACHMENT DUE TO EXPANSION 

BRIDGE SECTION Z@ RYAN ROAD UPSTHEAM FACE 
8-Ril}GE ·TABt:.E ·STARTS ·Jrir·-STA·.- so---;··£NDS to;··-STA·. 
LEFT ENCROACHMENT nuE TO EXPANSION 
RIGHT ENCROACHMENT DUE TO EKPANSION 

RELOCATED SECTION Y 
--- --- INVERT- ADJUSTED· -- --- ----- -

' ------------- - ----- -----------·- --------- -·--· --- ----- ~I· 
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SKEWED FOR PERPENDICULARITY TO FLOw 

AC 42521 VALLEY SECTION AC 
SKEWED FOR PERPENDICULARITY TO FLOW 
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- • **~****~**************~*************O******* 
HEC2 VERSION UPDATED JAt\l l'l76 • '-= ERROR CORRECTIONS 01,02,03,04,05,06,07,0~,09 • 6 

' M uDTFTCITTTONS-SZ";"ST,::, .. • !:> ~ , ::, o , !:> I , ::><> l ;\ ., **ff******~*******~**O****b********h********* '•'• 3 i 

' :1 .. - -- ·-
' . , , . 

' • __________ ll 

; ~--·c- ·----- --·-··--- --,.---·-------- ---·-·----- -- -- ---~----- ___ ....,. ____ ,. 
' 

0 

•'· 1 
CITY OF ST ERL I NG HEIGHTS 5670-10 PROJECT MANAGER WILLIAM ROSSOW ·.,. ;; !•1 

' T2 10 YEAR FLOOD ., 
,,:-· -T3 ·---- STERt.:TNG REL.: I EF" D"R /\TN ·-·---+--· ~-~--- ----·- ....... --•---- ____ .....__, ---------- ·- ·--- - --- ---·•·· ....... --- ... ~::!. I .,, 
'"! J l I CHECK I NQ I~ I NV !DIR STRT METRIC HVINS Q WSEL FQ "I . )::;·--- . - . - ... --- __ .. 

--·---------~- ------ .....,_, _____ ,_ ___ 

1:l\ • -o. 2. -o. -o. -0.000000 -o.oo -o.o -o. 598,000 -0.000 
' ' " 

I 
-·-•·I PLOT XSECH--· --· ALLDC . IBW - --IT.RACE 

. - ·---- __ ,, _________ --- ----- ------ -- ___ , __ 
16 J2 NPROF PRFVS XSECV FN CHNIM .,, 
" 1. 000 -0.000 -1.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 t --~-- . ·--..-- ------- - -~ . ' - .. - - . .. - . - - . . - - - - - - . - . - - . ... . - - . - - - - . - . -

I 
. ,,, J,j 1.000 10.000 

,,, NC .060 .050 
I QI 4. (fOll 875:000 •~: NH 5.000 • 060 

NH 280,000 -0.000 

I 
251 

19.000 • H--t ·"" ,, BT 11.000 98.000 
,. -~!JOO 594. 100 

• 29 ~! 59~Q~~~ 592.500 ., ., ., nnn 

I ~!' "•""" C:JJoVUU 

,, R 599.600 0. (JO 0 

• , GR 594,900 129.000 
,, GR 588. 700 166.000 
,. if,--59:,;-z O 0 17Tu.ff0'0 -__ ..... 1u c;. _ n n n n,. c; • 35! 1"111 -'0 '--IVV Ou._,_, 

361 NH 800.000 -0.000 

11.000 1?.000 
.030 .300 

I 41 o :ooo-~--n300. o o o 
98.000 .030 
-0.000 -0.000 

98.000 233.000 
602.600 0.000 
591 ;-z.u o loS:-O"tfO 
161:1.000 594.800 
£. n ,. Lnn n nnn 
OV..,.oOVV VoUVV 

60J.700 s.ooo 
594.700 159,000 
588,900 167.ooo 
60"4,6U1) ·2·:r3:--cnro 
">n n nnn n ~~n 
_,vvovvv 0 V -'U 

-0.000 -0.000 

u+.uuu 1:1.ouu 4,000 -u.uou -u.uuu -u.uuu 

~= 
.soo -0.000 -0.000 -0.000 -0.000 -0.000 

2690.000 ____ -- -0.000 -0.000 -0.000 .. ---o • 0 00 -o.ocio· ---· 

129.000 .025 190.000 .030 233.000 ,045 
-0.000 -0.000 -0.000 -0.000 .:o.ooo -0.000 

30.000 30.000 30,000 -0.000 -0.000 -0.000 J::I• 129.000 594.900 0.000 159.000 594.700 0.000 
59,.-;,o·o 59·2-;s-00 16670·0·0 594.-700 -- 592. 700 167.ooo 1::1 591.400 180,000 595,000 0.000 190.000 595.200 ",. 

- " nnn - n nnn n nnn .n nnn .n nnn _n nnn ", -v.vvu -uo\JUV -v.vvv -v.uuu -v.vvv -u.vuu l4o' 
6oT.Too 30.000 603.600 80.000 602.600 98.000 "I 594.700 164,000 590.000 164.000 588.900 165.000 ., . .,I 
590.000 168.000 594,800 168.000 595.000 180,000 j 6057400 -- 25070 O O ·--- 60 O. 60 O 280,000 -------- -o • 0 0 0----· -0.000 
'.=i"'- :;> nnn. - n ;,c;, 1..nn nnn _ n• n 456.000 - llt..<; ,,d_ 
_, IL.. lit UV V OVL..._, "TVVQVUV • .,.. _, V 

• V • -

I· --0.000 -0.000 -0.000 -0.000 -0.000 -0.000 • --·------

"I • '" Xl 1360.000 22.000 
39 X3 -0.000 -0.000 

300.000 456.000 
-0.000 300.000 

1330.000 1330,000 1330,000 -0.000 -0.000 -0.000 , .• 
-0.000 456.000 -0.000 -0.000 -0.000 -0.000 

40,1 Bl ro-;-ouo 300, O'UO . ., ' BT 376.000 594.900 

" BT 594.900 593.300 

60 r ;auo --,;--(JQO 
592.200 377.ooo 
380.000 594,900 

1+2--;-<ro o 595;"91JO o. 000 :.rni--:-o·o o s•r1+~900 0.000 
594.900 593,300 378.000 594.900 593,500 379,000 ". 592.200 400.000 595.700 0.000 456,000 608.700 55 

5' 

" .01ro -o.ouo -0.000 -0.000 -0 ~--00 o -0.000 -0.000 -0.000 -0.000 -0.000 5' • .. GR 610.400 0.000 
<!5 GR 595.900 342.000 

I 
.. ,R 589.500 378.000 . ., GR 608.700 456.000 .. GR 610.300 100.000 

" 0 .045 

• " 

I :~ Xl 1364.000 so.ooo 
-o.ouo -0.000 

GR 609,300 0.000 
GR 595.ooo 296,300 . 00 30~;7()0 

I .56 GR 594.900 315.300 
GR 596.900 323,300 

.400 • GR 594.400 332.300 -- - . -- - , - - - n 

609.000 100.000 
594,900 370,000 
589.70 3T9-:-0b0 
610.600 495.000 
609.800 soo.ooo 
250,000 .025 

250,000 410.000 
-0.000 2so. o o·tr· 

608,800 100.000 
594.800 298.300 
596.800 306:300 
594.900 317.ooo 
590.800 323.400 
592.200 3~·1.400 
594.400 334 .• 000 
r--r,,· , n n .... ✓. ✓- ~nn 

609.800 200.000 610.300 250.000 607.800 300,000 58. 
594.900 376.000 590.800 376.000 589.700 311.000 

58 

~ 
5·90.000 .. 380.000 594,900 380.000 595.700 400.000 " 61 l.600 539.1)00 611.800 600.000 609.900 655.ooo •• -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 6 

410.000 ,045 700,000 -0.000 -0.000 -0.000 ' 
C, • 

4.ooo 4,000 4,000 -0.000 -0.000 -0.000 I" -
z.-nr. oo a " -0.000 -0.000 -0.000 -0.000 -0.000 " 609.200 250.000 596.800 293,700 595,600 294,300 :1• 594,800 ·300.000 594 0 800 301,700 595,000 303,700 

" 596--;<J'00 3 lll-;700 59s-;100 311.300 595.100 313.300 " 594.900 318.700 595.100 320,700 595.700 322.700 ,,~. 
589.700 324.400 589.500 325.400 589.700 326.400 j;~ 
596.400 3·21.100 595.200 328.300 594,600 330.300 
594,400 . 335.700 594,600 337.700 595.200 339.700 --· cr,i:..:: '1. n n ':)/. c:' "'3 I\ fl c.n,, onn "J ,. 7 -:inn c;.a1... ,,;,.nn ':lt..Q -:inn 



• 
I~ 

GR 
GR 
S8 

5,94.600 
610.300 

-o~ooo 

3'51,.000 
410.00() 

3. 762 · 

594 •. 600 
610.900 

3.030 

352.700 
500.000 

-0.000 

594.800 
610.900· . 

1.000 

354.700 
600.000 

-0.000 

XI 1559.ooo -0.000 -0.000 -0.000 195.ooo 195,ooo 
6 X2 -0.000 -0.000 1.000 602.900 608 0 800 -0.000 
~,r-,x~3.------~--a~.~u-~o=o~-----o~--.<~1~0=0----~o-.~o~o~o--~2=s~or.~o~o~o.----~-o~.~o"""oo,.---~410.ooo 

595.400 
610.900 
336.600 

195.000 
-0.000 
-0.000 

356.700 
610.000 
-0.000 

-0.000 
-0.000 
-0.000 

596.600 
61,0.500 
589.500 

-0.000 
-0.000 
-0.000 

357.300 
100.000 
589.500 

. -0.000 
-0.000 
-0.000 

-
2 BT 49.000 0.000 609.300 0.000 1ou.ooo 608.800 0.000 '"IC-I\ 1\/\1\, 

C.-.Jv.vvv 609.200 0.000 
, BJ 293.700 609.600 596.800 294,300 609,600 598.800 296.300 609.600 601.400 298.300 
• 1:H 60i:,.61ro 6ff2.40o Joo.ootl 609,600 602.000 - 301.100 609,600 602.400 3o3.7oo 609.600 

• 
• • 

., BJ 601,400 305.700 609,600 598,800 306,300 609.600 596.800 310,700 609.700 596.900 ~· , BT 311.300 609.100 598.900 313.300 609,700 601.500 315,300 609.700 602.500 311.000 • 
,'---,31 o-09-:-1111>--ooc;i:1u11 31a. 100 6D9. 1ff~o---6-02.s-oo ___ 320-. 100 610 .3oo -~-i:. 500 - 322. 100 609. 1000...-------------i, 

~., BT 598.900 323,300 609,700 5CJ7 .300 323.400 609. 700 592.200 324.400 609. 700 593.300 ". 
• e BT .3~5._40.0. _ 609.7QO 593.500 3?.6 0 400 609 0 700 593.300 327 0 400 609 0 700 592.200 327.700 ,:; 

1,,--tir·-- 6·0-9;100 ·-~596-;-,;o·o----T2B:-Too-----'--'---'--6.;--,0'9.too ·s9s.i.oo- ----330:)iill- 60CJ.-r·""o· ... o~----6.-.01.ooo·-·--332.3oo -·- 609.700 l'--
•· BT 602.000 334.000 609.700 60;>.400 335 0 700 609.700 602.000 337.700 609.700 601.000 ___J:::j,• •~ BT 339.700 609.700 598.400 340.300 609,800 596,400 344.700 609.800 596 0 600 345.300 

,,·-Br 6 o..,.-i,o-o ~g-a-;-6·00 J/+7:-3-lTll 609780 o 6irr:-2~0 o 34 9. 3o o----609. so o 60 2. 200 351. o o 0----60~9-'-. 0.....c-o-'-0-------• "I EBT--! 602.6.00 352. 700 609.800 602,200 354. 700 609.800 601.200 356. 700 609.BOO 598.600 ' • 
,, BT 357.300 609.900 596.600 410.000 610.300 o.oOO 500.000 610,900 0.000 600.000 ·•~, 
,. >111:-900 0:000 610.000 610.900 u~-ooo 100.000 -----610.900 0.000 -o;ooo -o;ooo :: 

A" NH 5.000 ,050 113.000 .030 164,000 ,025 223.000 .030 264.000 0 050 A 
- " NH 400.000 -0,000 -0.000 :-0.000 -0,000 -0,000 -0.000 -0.000 -0.000 -0.000 ~-

.::1 Xl 4590.000 17.000 113,000 264.000 3032.000 3032,000 3032.000 -0,000 -0.000 -0.000 ~:. 
J X3 -0.000 -0.000 -0.000 -0.000 -0.000 380,000 -0.000 -0.000 -0,000 -0.000 . 
,,1 e 1 9. ooo I 13. ooo---6~fo. 200 o. ooo i64, ooo 5·9a-;;--:ro~o----~o.:...~o~o~o--~1a6. ooo 597. 100 ____ 594'-'."--o"·o-o'-----------_,,, .,,WT 187.000 597.700 595.100 188,000 597.700 595,300 189,000 597.700 595.300 190.000 :·.• 
,. BT 597,700 594,000 223.000 598.300 0,000 264.000 607.500 0.000 -0.000 -0,000 , 
,,, -~R--~6~0-9;;-s-o~--a-.~o~o~o--~5~o~a~.-4~0~0~--~90.00~0---6~0<.r.1TI~o--Tcro.-o~u~o--~6ro-:20•...,0C----1·~1~3;__;_. • .;..o.;..o.;..o----.,,5""9""ac-=.100 164.ooo ," 

.,,1 GR 597.700 186,000 592,600 186.000 591.500 187.000 591,300 188.000 591.500 189,000 ;,.. 
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SUMMARY PRINTOUT FOR MULTIPLE PROFILES 

• • 
•~;ERITRGHECTEr-• K A 1N 

CTI0N CHANN.EL MIN EL OF MAX EL OF MIN EL DISCHARGE 
MBt:"R--IENGf~OAliwA'i' L0\,J CHORD GROUND !CFSl 

I 
• -. . ,. 

1,: 30,00 30.00 594.70 592.70 588,70 875.00 598,00 .20 o.oo 0,00 875,00 9,30 86,29 ; 
1,~----·---30·-;-o·o-·-·--3-o-;o·o---,,-94.7u-s-~c. 10 si:1s. 1·0- --mo.oo·--6lfl :so - • o':i ·· '-·o. oo o. a a - -1468. 84 ---- - 12. so 124. 33 - · ·:, 
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I ,i-.------ ·--·- _, ... - --·,·-- ------- -- ------- --- --------- ------•·--·-- -- ---· --- --~---- - ---= ... ,=,=-- -·------ - - . -- - - -131 
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,. l :164. O 0'0 . 269'0 ~ O 00 605.833 2.447 "'"• .o O 1 0,,000 130~924 -49;452 

1559. 000 875.000 599~ HP+ O. 000 • 055 0,. 000 81,.940 0.000 
, · 1559.ooo 1410,000 6• 1,746 2.s62 -,051 0,.000 100,821 -re.091 
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195 • 00·0 
195,000 
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0
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, .. :i.,o.o ll 18uu,00u 60::,,334 1,626 ,340 0,000 120,819 -32.167 
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6 ERROR CORRECTIONS 01,02,03,04,0~,06,07,0~,09 
~,-~DTFTCITTTONS-5"2,53, 

• 
• 6 

• 2 -a,* ff-A-** **U-* *·U* ,ti, <!l- it* 'W -11-..;i,~5- ~ .. '\} i-l-'\~ -t:- ****ii-'\{* '\l- ~I- *-U- * -Do U O ~I- if--:1- ,:1 • 

-------~:! 
--·-·--- . .,. ___________ --·--·--· -- ----- -- --~---------

l CITY OF STERLING HEIGHTS 5670-10 PROJECT MANAGER WILLIAM ROSSOW 
T2 10 YEAR FLOOD 

,,:-· -T3----- STER[ TNG REL:IEF-• ffRl\f ____ ------- --------- -------. -- - . 

------------ -- ---------------

,. 
' 
' ',cA 
!•1• 

I 

.,] Jl !CHECK INQ l~INV !DIR STRT METRIC 
I !--- - ---------------------

HVINS Q WSEL FQ ------------- ---------- -- ·- _______ __J:j:• ---
-1::, -o. 2. -o. -o. -0.000000 -o.oo -o.o -o. 598.000 -0.000 

" '----" J2NPROF ____ IPLOT PRFVS XSECV XSECr-( .. --- FN CHNIM ------ITRACE 

" 1.000 -0.000 -1.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 

1;:1. 
·- ----- --- -- . ·- -- . ---- -----------------1~1 ". ----------------.....J" --------- ----------'------ -·· ------. ,, 

' .,, J3 1.000 10.000 11.000 l?.000 14,000 1:1.000 4.000 
,,, NC .060 .050 , 030 .300 .sou -0.000 -0.000 
I ,,, 

01,, 
a-,---4-. o-oll--875':oo o 14 7 o :ooo--··cso o. oo o 2690,000 ____ -- -0.000 -- -0.000 

-0.000 -0.000 -0.000 ~'. 
-0.000 -0.000 -o.!..oo_g _____ :; 

----o. o-'o-o ___ ---o. o oo -o. o oo·- 29 

NH 
NH 280,000 

25 

Xl 30.000 
BT 11.000 

-0.000 

19.000 
98,000 

a • (\ ('I (\ 
;,uovvv 

-0.000 

98.000 
602,600 

L---~~-~164. cr·~u-u--~5~9~4-.-~, t..~1<~ .... --~ c:.:u i----z::11 _,,,.,_ • ..,..vu 

594,800 592,500 161:1.000 
• BT 0,000 233,000 604,600 

60J.700 ,, R 5 99. 6 o·o----~u. OlJ·~a~-~~-~-

ncrn 
oU.JU 

-0.000 

233.000 
0.000 

~n-,n'i 
.1,\.r~1ouvv 

594,800 
0.000 
s.ooo 

1 ".)(\ n t\ n n ".l .= ,nn nnn n--:>n -.".)--:> nnn n1.r::'. 30 ...._ 
.LC:.7oUVV 0 UC:. :J J.?VoVVV 

-0.000 -0.000 -0.000 
oUJU C.JJoVVV .u .... ~ 31. 

-0.000 -0.000 -0.000 ----------1" 
30.000 30.000 30.000 

129.000 594.900 0.000 
C..6T."-rh7i t:°"""n-"'.l-~fin ,,-,-,,n-n 
...17~0,vv .J7C:..o.JVV .1UUoVUV 

591.400 180,000 595.000 
-0.000 -0.000 -0.000 

-0.000 -0.000 -0.000 
159.000 594.700 0.000 

----c:: o,,, -7 n n -- .::. o ~ 7..:n...:n ___ l L "7 n n n 
36

1 
_, 7 "T.,vu ..17c::..,vu 101.uuu 1371 

0.000 190.000 595.200 ,.. 
-0.000 -0.000 -0.000 ~ 

". " 

1:,-o:r:roo 30,000 603.600 
•, GR 594,900 129. 000 

"I ~R 588. 700 166. 00(1 
594.700 15<l,OOO 
"'"' 

594.700 164.000 590,000 
. ..:..,~-----~l:l,..;o...:.:..o~o~o;c---,6 o 2. 6--o;:..o;:..... __ ·--9...:0:...:.'-o~o~o----------;:/· 

164.000 588,900 165.000 ". .,I 
ann liC..7 nnn -'V<-•o.ruv .1v,auvv 

,. ,--R--s9s;;c·o-o---1 .,u,;-o·o·o··---60·4,6U1) ·2·T37o·o·o ---6~0S:-40-0 -- 25070 0 0 ---- 60 0 • 60 0 -· 280. 00 0 -o • O O O -o • 000 .J 
•" NH 5,000 ,065 

~ NH 800,000 -0.000 
300.000 • 030 

s9o.ooo 16a.ooo 594.soo 1os.ooo s9s.ooo 1ao.ooo I~~! 

342.000 .025 400.000 .030 456.000 ___ .....:_.0_4_5 _________ ___,
1

:·l· • -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 C ------- ---- -- -----· 
.ia.. 371 Xl 1360.000 22.000 

-0.000 "'"" nnn 1..~;::. nnn 1" 1330.000 -0.000 5-& l ':t-:t" nnn 1 ':t':t" nnn n nnn n nnn =v.vuv =v.uvu •'"i ,, X3 -0.000 
.... vvovvu 

-0.000 
...,..~••-•ovvv 

300.000 
.L.J .. JV • VVV 

0.000 
42-;-0-0~0·~--

456.000 
.LJ,.JV•VVV 

-0.000 -0.000 
,, 

=---=--=--'--- ___ -_o_:...::..• _o __ ..;o..;o ___________ s -0.000 --s-, ---r o--;-o-o·o 
••.",•1: BT 376.000 

_ BT 594.900 
43 s I u. cnro 

6 0 I ;;8-U-O Jo o • o-o··o~--~ 
594.900 
593.300 

592.200 
380.000 

- ti fl II n 

--;;-ooo 
377.ooo 
594,900 

- ti h 1111 

594. 9 o o 
592.200 

59~91JO 
593,300 
400.000 

_I\ nlit'i 

0.000 3·ro--:--o·o o 5·9·4,900 0.000 

379. 000 ". 
608. 700 ss 

c...::...:...:_ __ ----''--'_'----n;:...::...n_n~n----------" 

378.000 594.900 593.500 
595.700 0.000 456.000 

_n ni\n ~n nnn _n nnn -vovvv -vovvv -v .. vvu -v.vvv -v.uvu -v.vuv -v.uvu 57 

609.000 100.000 GR 610,400 0,000 609.800 300.000 58. 200.000 610.300 250.000 607,800 

" L---~,~-~~~~~~---,-~-.-. 
594.900 370.000 GR 595,900 342. 000 594 0900 377.000 58 

.-,..-.~=--=-------c-c~----=-=--=-----------" 376.000 590.800 376.000 589.700 
589.70 3T9,000 ,R 589,500 318.000 ---~590.800 400.000 " ·- 380,000 594,900 380.000 595.700 .. 
610.600 495.ooo 
609.800 800.000 

• ., GR 608,700 456.000 611.600 655.000 ,:• 
" GR 610,300 700.000 -0,000 -0.000 , 

539,1)00 611,800 600.000 609.900 
-0.000 -0.000 -0.000 -0.000 

-• 
250.000 ,025 .,!------.mc,------,,---,.-,,-,,-----.~•l/>4•5C--c>lo:-?r...,.7in;-----n~-.:-----,.41-o.....:...~o~o~o-------'---~--~~~~------=--'-~------C...-:..;..,,------o~.~o~o~o----------, ,045 700.000 -0.000 -0.000 

" 

Xl 250.000 410,000 1364.000 so.ooo 4.00 
-0.000 250,000 - • o·o··-0-----0-.-o~o-o~---~~---~~~ -~----o. o·~o 

~n 

"" OoOOO "- n" <>nn inn nnn uvu ...... vv .1VVoVVV 

GR 595,000 296,300 594,800 298.300 
~~--=c-.::-,.:-rono,---3.,-rro ~I ;;7 o-v---~-~ 596.800 

609 .. 200 
594,800 

----s96---;<;oo 306:300 

4,000 4.000 -0.000 -0.000 
z.-nr. oo o -0.000 -0.000 -0.000 
""lCn nnn cnL ann --:,n -::Ji ""7 n n enc £nn c:::Jv.vvu ;:J..,.-u.ouu C:..,.-J.IUU J..,.-JaOUU 

300.000 594,800 301.700 595.ooo 
3nr;,oo 59s-;;-10 0 311.300 595,100 

I:• ·;:.. ____ 

0

..:._::..::..c::_ ___ -0.000 - -_---..-,;,--,:-----------1" -0.000 " 
294.300 !7, -

303, 700 " .---=--s~~---~--=-'c...-~--~~.,.'--,~~--------.........j" 313.300 " 
• 56 GR 594,900 315.300 

596.900 323.300 
594.900 
590,800 

317,000 
323,400 

594.900 
589,700 

~--~5-96.400 

318.700 595.100 320.700 595.700 
324,400 589.500 325.400 

322.700 1"• 
..;:..:..::.c:..::..c::__ __ 3~2~6~· ""4..,o~o _________ ..,-JeY;: 5' GR 

c:.:a J ':) i1 h )"JS 1 ;, n n 
'"' ::.J?VoUVV .J7C..oC...VV .J~ J o "'t' VU 

GR 594,400 332.300 594.400 334.000 59'+.400 
- ' - . ' - ,. I• •, " ~ 

~~""77'i n cnc -onn .;,c.,.,vv J..,.-JeC.UU 

335.700 594.600 
-,- -, ' ~ ~-, ". 

-':l"":>O ~nn 
JC:O•JVU 

337.700 
-, ' 7 -, n n 

589.700 
C: C\J. L. n n. 
J7"'teOVU 

595.200 
c; n' ~ n n 

330.300 
339.700 
,,. ,.,, -:t n n --· 



GH 
GR 
S1-3 

'>94.600 
610,.300 
-0.000 

3:i l ,. o O o 
410.000 

3. 762 · 

594.600 
610.900 

3.030 

352.700 
500.0·00 

-0.000 

59<+.800 
61 0. 90 O· 

1.000 

354.700 
600,000 

-0.000 

5.5.400 
610.900 
336.600 

356.700 
610.000 
-0.000 

596.600 
61,0.500 
589.500 

357.300 
100.000 
589.500 

Xl 1559.000 -0.000 -0.000 -0.000 195,000 195,000 195.000 -0.000 -0.000 -0.000 
6 X2 -0.000 -0.000 1.000 60?..900 608.800 -0,000 -0 0 000 -0 0 000 -0.000 -0.000 

• 
• 8 

, l',,j - u • 01J-o-----o-.-o-o·~o~----u-.-o-a·=o---2~c;-o~. =o o~o-----~o-. =0=0=0---41 o. o a o -o. o o o -o. o o o - o. o o o -o. o o o 1, 
• T 

,,. 
, B 49,000 0.000 609.300 0.000 100,000 608.800 0 0 000 250 0 000 609 0 200 0.000 , 
, BT 293.700 609,600 596,800 294,300 609.600 598,800 296.300 609.600 -~6~0~1~•~4~0~0 __ ~2~9~8~•~3~0~0~--------~• 
.,1---B~,~--b-o·.,,.--60-0 602.400 300.000 609.600 602.001>.. 3oi. 100 609.600 602.400 - 303. 100 609.600 , 

• , BT 601.400 305.700 609,600 598.800 306,300 609,600 596.800 310.700 609.700 596.900 
, BT 311.300 609.700 598.900 313.300 609,700 601,500 315.300 609.700 602.500 317.000 
,'-73'T--6-09-;;71Hl ___ oOZ.7:i'Oll 318. TITl~o--~60~·0·0 602. 500 ____ 320·. 700 610. 300 ·~-i:~oo - 322. 7 00 609. 700 

•• ' ---------!' 
' 

"., BT 598.900 323,300 609.700 597,300 323.400 609.700 592 0 200 324 0 400 609 0 700 593.300 
• , BT 325,400 609,700 593,500 326,400 609 0 700 593 0 300 327 0 400 609 0 700 592.200 327.700 

I,, --~a r - · 6·ff9 ;1 o o .. -59-6-;-,;o·o---'J2a:-:ro o 6 o 9. 1 oo .... 598. 4 o ti --.. - j fa". 30 o ~~To9. 1·00 ·~-.. i;o 1. o oo'"- - - 332. 3 ~-- 60 9. 7 o o 
"• " 

--------" 
" 

• ' BT 602.000 334.000 609,700 60?.400 335.700 609,700 602 0 000 337.700 609 0 700 601.000 ". ,, 
•i BT 339.700 609.700 598.400 340.300 609.800 596,400 344.700 609 0 800 596 0 600 345.300 ,, 
,,,--B, 6 o ~o·o :o 9·13-;-1,o a 347-:-TITT) 6 ~ll o 6 01 • 2 o o 3,;·9-;-3 o o ·--6 o 9. 8 o o 6 o 2 ,'2_0_0 ___ 3·5·-1..:c.-o o o ---- 6 o-9'-.c.0_0-'-0--·----------<,,, 

... BT 602.600 352. 700 609,800 602.200 354. 700 609,800 601,200 356,700 609.800 598.600 ::• 
,, BT 357,300 609,900 596,600 410.000 610,300 0,000 500,000 610.900 0.000 600.000~--------~• 
" BT -6To-;-9·00 0.000 610.ooo 61-0.900 0.000 100.000 ·-·--·610.900 0.000 -o.·ooo· -o~ooo " 

.,, NH 5.000 ,050 113.000 ,030 164.000 ,025 223,000 0 030 264.000 0 050 ::• 
"1-.:..N:.:.H:__ __ 4:...:o:.:o:.:·:.:o:.:o:.:o:___ __ -~o=-·=-o:...o:_o:__ __ -...::...o.:.. • .::.o.::.o.::..o ___ ~-..:o_::.•_::.o_::.o..:o ____ --=o.::•-=o-=o-=o~ ___ -_.:o:..:.:..:o:..:o:...o=-------=-o=-•::.o:::.o:::.o ____ -.::o-=.~o-=o-=o------=o:..:•:..:o:..:o:...o=-------=-o=-·-=-o-=-o..:.o ________ ___," 

" " ."I Xl 4590.000 17.000 113.000 264,000 3032,000 3032.000 3032.000 -0 0 000 -0.000 -0.000 ::• 
,,I x3 -o. ooo -o. o oo -o. oo o -o. o o o -o. o oo 380. o oo -o. o o o --=-o=-·-=-o..=.o...:.o ____ --=oc:•-=o,.::oo --=-o=-·-=-o-=-o'C'o _________ ---," 
"!>--:-1----9-.-0-0-0·---1-1~_-3 .-o~o·-o---6~r o • 2 o o o • o o o 164. o·a~ ·u·---~5-9a-;fo<eoc-·---o~. "'o ""0""0----,10 6. o o o 591. 1 o o---594. o o o " 

.,. BT 187.000 597.700 595,100 1"18.000 ':>97.700 595,300 189 0 000 597,700 595 0 300 190.000 ::• 
,. BT 597.100 594.ooo 223.000 598.300 0.000 264,ooo 607.50~o~---.. -c-:o;:•:...o;-o;-o,.._ __ =-o.ooo -0.000 " 
,., ··R----5-0-9-. 5'0U----O'-,~u"'0""0r----5~o~a..-.~4nonc..-l --~g o-;1J0'~0~--6-0<r.71l 0 -ro0:-0-00---6 fl):-20 0 l l 3 • 0 0 0 5 9-8. l O O l 6 4 • 0 0 0 ," 

.,,1 GR 597.700 186,000 592.600 186.000 591,500 187,000 591.300 188.000 591.500 189.000 :,.. 
,,, GR 592.600 190,000 597,700 190.000 598.300 223,000 607 0 500 264,000 606.100 300.000 I,·:::,'.:• 
" l.,t< 607.400 380.000 607.400 400.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 , 

.,, NH 5,000 .050 214,000 .030 246,000 ,025 311.000 ,030 344.000 ,050 
'° NH 560.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0,000 -0,000 -0 0 000 -0.000 
,, El -0.0-00 6,100 6.100 6.100 8.100 214,000 344,000 110.000 448,000 -0.000 I" 

• •• n a 
a Xl 7380,000 23.000 214.000 344.000 2790,000 2790,000 2790.000 -0,000 -0.000 -0.000 ____ « 
,.1---B_1 ___ i1l7ooo 214. 000,---60·9.0~0··-a~---~o-.=o=oo- 246. ooo·---~599-:a-o··o---0:-00-o- 211 .ooo ·-· 599;00·0 595. 100 ----

" .,, BT 278,000 599,000 596,800 279,000 599,000 597,000 280 0 000 599 0 000 596 0 800 281.000 ::• 
"I BT 599.ooo 595.100 300.000 599.400 0.000 311.000 599,600 ___ ...co;.:•=-o=-o=-o=--__ ::.344.ooo -=6.::o...::9.::•-=0-=o-co ________ ---4" 
,,--s-i---u.croo -o. 0011-----0-.c.,o~o·-o~-----o~.-a~o~o~-----~o.c..~a~oo --o. ooo -o. ooo -o. ooo :o.ooo· ·- -o. ooo ., 

.,. GR 608,500 0,000 610.200 6f>.OOO 610.100 110,000 608 0 600 155,000 608 0 600 175.000 ::• 
• GR 610,000 200,000 609,800 214,000 59~.800 246,000 599,000 277,000 595,700 277 0 000 • 
.,'--c;R 593-:-;:,~o-o"--2,s.oo"-o~-~s-g-:3. o oo 219. o o o 591. 20 o · 200. o oo 594. 300 201. o o o 599. o oo- 2B 1. ooo ,, 

... GR 599.400 300,000 599,600 311.000 609,800 344,000 609,800 400.000 610,200 448 0 000 ::• 
" GR 610.300 486.ooo 609.600 500.000 60B.9oo 560.000 -0.000 -0.000 -0.000 _-.~o~•~o~o~o'---------~~ 
., NH 3.o·oo ,o45 214.000·-----.~0~3~0~-~344,ooo .o45 559.ooo -0.000 -0.000 -0.000 " ... ET -0.000 6.100 6,100 6,100 8.100 214,000 344.000· 110.000 448.000 -0.000 ,.. 

'" 
::'--xi-14 2 0 • 0 O O 5 2 • 0 O O 2 l 4 • 0 0 0 3 4 4 , O O O 4 O • O O O 4 O • O O O 4 0 • O O O - O • O O O - O • O O O - 0 • O O O j 

• ., GR 608,600 0,000 608,800 52,000 609,000 152,000 609,000 202.000 609,000 214 0 000 ;;ie 
• GR 601.200 245,100 600.000 246.300 599,400 248.300 599,200 250,300 599.200 252.000 ~ 
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• so GR • 0 • , 2 , • • • • • • • "' 
m GR 599,300 272,700 599,900 274,700 601.100 275,300 601,100 275.4 __ 0_0 ___ 5_9_4_~•_3_0_0 ___ ~2=-75 0 400 
"~G-R:__--5 9~~3-;-2·~0-o---,2•r"'6-."7'4=0=0---s-9=3-.~a~a"'a--~211 • 4 o o s,r3 • 2 o li,---2-1·~0-.~4~0~0- - 5 9 4 • 3 o o 21 9. 4 o o 6 o o • 9 o o 219 • 4 o o " 

.,,, GR 600,900 279,700 599. 700 280,300 599.100 282,300 598,900 284,300 598 0 900 286.000 ;, • 

••1-~G~R,:__ _ _,;5~9;,.;8~•:.9;_,o~o~_,_;2~0""1r. 1rroo,,-__ 5;;,.,;,9,;,9:::.•.;:.1"'0"'0 __ --;2.,;;0""9,.::•.,,1:ioeno __ -,,;5-i9ci9.'.c,,7;-io,,o;-_--i2,,9s-1i'-.=-1.,uno,.. __ i=6~0~0-=-.,,9"0"0 __ ~2~9~2;-'.,3.,o..,o;--_---;6=,o:;;1~.:;.;2:;-o;;-o;;-__ -=i'2.:.976~•-,,1"0"0 ________ --1'" 
• GR 600,000 297,300 599,400 299.300 599,200 301,300 599,200 303,000 599.200 304.700 ,, 

... GR 599.400 306. 700 600.000 308. 700 601.200 309,300 608.900 344.000 608.900 352.000 I"• 
"' GR 608.700 452,000 608.900 559.QOO -0.000 -0.000 -0,000 -0.000 -0 0 000 -0.000 ; 
~ - ET - u.0_0_0 ____ 6-.-1-•-o----b-.-,1-0-0----6-.-1-0-0~---0-. -1 ~0--0---2-1 4. o o o 344. o o o 11 o. o o o 448. o o o - o. o o o 

• SB -0.000 3,046 3,030 -0.000 1,000 -0.000 336,600 -0.000 593.000 593.000 • 



A' . ~• u.uou -u.oou -o.oou -0.000 120.000 120.000 120.000 -0.000 ~o.oou -0.000 :e X2 -0.000 -0.000 1.000 607.200 .608.600 -0.000 -0.000 -0.000 -0.000 -0.000 
BT 48.000 0.000 608.600 0.000 214.000 609.000 0 0 000. 245.700 609.100 601.200 • 
BT 246.300 609.100 603.200 248.300 609.100 605.800 250.300 609.100 606.800 252.000 

_I BT 609.100 607.200 253.700 60q.100 606.800 255.700 609.100 605.800 257.700 609.100 

6 BT~-603.200 258.300 609.100 601.200 262.700 609.000 601.100 263.300 609.000 ___ 603.100 8 
, T 2 os--;-:rcro-~so-9--;vo o 6 o :,;;- , o o 2 or:-31T0 6 o ,,.-01111 60 6 • , o o 2-6,r;1ro'0--·---6o·cr.-01ro 1,o·r;To-0 2··ro-;ro·o---------"""', 
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e, BT 6oq.ooo 606,100 212. 100 60q.ooo 605. 100 214. 100 609.ooo 603. loo 21s.3oo 609.ooo • e 

BT 601,100 275.400 609.000 595,700 276.400 609.000 596.800 277,400 609,000 597,000 ' 
• T 278'';'4 oo 61J'l. o oo 5915. au- 279-:-i+o o il'IT97o o o·-·-595. 10 u----- 211,710 •-----609~000 - 60 o. 90 o - 200~ 3 oo·- ·--- · -~ , 

• , BT 609.000 602,900 282.300 609,000 605.500 284,300 609.000 606.500 286.000 609.000 : • 
BT 606,900 287.700 609.000 606.500 289.700 609.000 605.500 291.700 609,000 602.900 

, -BT --292 ;3·0-0 6U..,.-cro-c,~-oll. 900 2'<)',:,;Toll----- 60V. OOll 60 l ;21l o·- _ .. , 2'16. 70 0 - 609. 000 _,_ __ 601. 200 --- 297 • 3 0 0 --- ----------- , 
• 1 " BT 6 0 9 • 0 0 0 6 0 3 • 2 0 0 2 9 9 • 3 0 O 6 0 q • 0 0 0 6 0 ~ • 8 0 0 3 0 l • 3 0 0 6 0 9 • 0 0 0 6 0 6 • 8 0 0 3 0 3 , 0 0 0 6 0 9 • 0 0 0 ::: • 

:;,.- :~-- . ~~~ :~~~ .... ~~-~-:-b-~b--~~~;g-~- ---}}~: ~-~}------ -~~~:-~~-i--- ·-6
·
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• 
CCHV= .300 CFHV= 

• 1490 NH CARD USED 

' • , 3265 DIVIDED FLOW 

' , --·r28ll-aro---sss-1tcr I oN ., 
' ,1--·--s-E:c~-- DEPTH 

~ • al Q QLOB 
• :,, TIME VLOB 

' - -- -- s·LOPE-- - ---XLOBT -

,500 

30,00 EXTENDED 

CWSEL 
OCH 
VCH 
XLCH 

CRIWS 
QROl:l 
VR08 
XLOBR 

3.60 

l.JSELK 
ALOR 
XNL 
ITRI-AL 

,, '' )' 
' 1•,# L 

FEET 

---- _,_ 
EG HV HL 
ACH AROB VOL 
XNCH XNR WTN 
JDC I CONT- CORAR 

• 

s 

• 
• 
,. 
' 

--c~=-=~---cc--c·=- _____ __. ___ --------------------,'' 
OLOSS BANK lLEV '• 
TwA LEFT /RIGHT l·o. ,,, 
ELM IN SSTA \, -T=o~P-W-l o-- -- lNo_s_T ___________ --------------<,, •· , .• :,;~ ___ laa-yc ?'& Red /?1.;n e-.,I.A1:_r- Vt'c1nl f-x,__a.-_~6~o~s-:~. 5~ _ ________________________ __________,:: 

.q NORMAL BRIDGE,NRD=l l MIN EL Tqo= 594. 70 M~X ELLC= 592, 70 :~. 

:J---30. 0~0--1·-,.-.• ~s~o __ ,i,.,.._6~0=3-.~2=0---0-.~o~o--6~0 3-. 2~0--t--. 0~3~,-2-s- • o a --- --o-. -0-0-----~a. o o 60 2. oo jji-. s ~-7 ---. ~-~ tc·:f'.{f-~ - PQL1:1...t~--a;:i 
•,,~1800. 2. 1188. 9. 11. 006. 21. o. o. 604.60 ../flAr wr-,re.-up~ '.

1

•• 
" o.oo ,22 2.22 .44 ,060 .026 ,045 0,000 588,70 o.oo 
" ,000129 30, 30, 30. 0 0 l -9,85 160.04 280,00 

• :: 4 '~h Pr:P rt-1nn/ng; uru::le.r Orqi17_for_e12_fireb i~lr<j '1=-1, ___ (A-~ ld...S""t J,C) " 
-~ 1490 NH' CARD' USED --::::::==~--"''-'-::~'--------·-----7,, 

I;;--N_O_R_M_A_L_B_R_I D_G_E_, N_R_O_=_l_O_M_I_N_E_L_T_R_D_= __ 5_9_4_._9_0_M_A_X_E_L_L c_= __ 5_9_3_._5_o ________________ __,C he,c..-A._.r_---'Ol_ IS ea ~~ere 
•. :: 8~ e.. s~ 7S'+4o = 6o<S.,s-b 

n 3470 ENCROACHMENT STATIONS= 300.0 456,0 TYPE= l TARGET= 156.000 
" L, c> U , U U 1 3,-o""8"'9--,,-6~0 "'3-, '""3 gx-----,~,-,_---------,,---,-,c, o.oo o.oo 603.49 ,10 .20 .01 

.,, 1800. o. 1800. o. 0. 7 0 8, o. 24. 4. 
•1------ .15 o.oo 2.54 
" • u,roTI 5 r:rro. l :JJ""o~.---,-,."""------.-----,,.....----.----

o.oo .060 - • 026 ,045 .030 589.50 
1330, l 0 l -7.30 117.47 

-------
e" BLLca.. .G 02.. q tC 
• ::rr4'91J-rilH-CARTI-USE,, -

" 3470 E_NCROACH~E~T~~IONS= __ 
~0.3.-3q -~ SI./M~ed Ot.if-lef-

250, 0 410,0 TYPE= l TARGET= 160,000 
"\! 1-:n,4-;;-o o 1T.s.,---7,0-3-;;-39 

.,, 1800. o. 1800. "I"° ,15 o.ou 2.56 
" • -0-0--i,;-1 4 • 4 • . " .. 
" ... SPECIAL BRIDGE 

SB XK XKOR COFQ 

u • o--o~--~o-. ~o~o~--~6 o 3 • 4 9 · • 1 cr- .oo 
2<t. 

.030 
o. o. 704. o. 

o.oo .060 .025 ,045 
4, 0----- -- ·o-· l o.oo 

ROLEN BWC BWP FJAREA 

4, 
589,50 
112.e=r· 

ss 

609,20 
100000.00 

270.51 
383,3~8---

ELCHU ELCHO 
-o.oo 3.76 3,03 -o.oo 1.00 -o.oo 336.60 -o.oo 589.50 589,50 . " '. "r--,,.-,acF;-,..;,SF-,.;-,;,;:,----------------------------------------------------------------i~ Pt'(ESSURE FLOW 

~N ,_, ;f'-60 ~ hed-~,r T P,d ,.. ,... r-:::;-'nC' ~~n BAREA ELLC ... , .,.,..,.,..,. CLASS 
• :: ----------------------------1~· 

t.\:>t"'r""I;:) c.. \'7{_" \,,. n _, '.l/','YC:..tr·~ 1,/ ,- " t.L I r<U 

605.06 603,49 o.oo o. 1800. 337. 602,90 b08 0 80 10.00 -~c-------~----- 1]!1• 
•t'. 7:~• 

\'.'I 
34 70 ENCROACHMENT----S-iAT IONS= 

1559.00 15.49 60<+.99 
2"50. o 
o.oo 

,.10.0 
o.oo 

-TYPE= 
605,06 

l TARGET= 160:cro"or----------------------------"" 
,06 1,57 

'"\ ..... , o.oo 609.20 • 
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i 

:,. • l ( o.oo 2.01 0 •. 00 • 1160 .025 .U45 • 0 30, 5 .. ,9.50 264.82 
• 000076 195. 195. 1'95. ,;;' , .. ·o "• I •, l o.oo 124.77 389.59 • .. 1490 NH CARD USEO 

' • 6 SECNO DEPTH CWSEL CRIWS \~SELK EG HV HL OLOSS BANK ELEV ------------------------~· 1: ., " 
a r.:, ,11 ·r • A ·ctn.Ci \I n......---..,.w"--, ...... .:---c-·'t'-✓-15'T~r-u-r 

',YJ..._1.,1'') ,.,,,...,1' 'l(f'\.I .... '"IL..,,,' ' ,-.\.,I! M''V'-' •VL '"~ LL• I, n .l\J'I! I 

TIME VL08 VCH VROl:l XNL XNCrt XNR WTN ELMIN SSTA 
I' ,, . 

, SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAf'l TOPWID ENDST .. ,----,~ ____ ..._ __ -~- ,--- -,---~---- ___ ..... ,----~- .... ------------~: • . , 
I:. .... 

!: • 
------j 

I.~ • ,, 
,, 

' • I 

-------------------·-·--· -------------------- -- --- . --------- ----- -------·------,'" 
" 

• ca 1490 NH CARD USED > ~ -f k:1-- ',,. 
,, /EL.Lt:: (!1...--A,o?. z. .,. 0-6. 03=-c------~- uns1.16rnerr-9.e.d_ ou _______________________________ -----------1:: 
,, 3470 E:NCROACH1'1ENT STAJIO-N<>- 214.0 344.0 TYPE= l TARGET= 130.000 ·\"i 7420.00 13.03 (!,06:03_:' o.oo o.oo 606.21 .18 .02 .01 609.00 
"1 1800. o. uo. o. o. 530. o. 122. 21, 100000.00 
,,.1--· · ··-:1"1+-----0-:0·0- - ·· ·7 ... -- o~o • 01;0 • o 30 • 045 • o 3o 593. o o 226. o 2 

~
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.. ---- ---- ----- ----------------·- ---
•. ,,, ,000506 40. 40. o O l o.oo 105,10 331.12 

• ~:- ,;;CI:,- :.-I D-G-E ---- ------~ \\ -------------- ---------------. ----- ------ -----------

~-K-0~-----C-O-_ F-~,~ } R_D,,:~-N" ___ B_W_C _____ ;:p- ----;~R;~-- ~S---------

". ,,, 
I., 

"':!• ---~------" 

--·--·-- ·- - ·---------

·, 
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-- ------------ __ -__ -___ -_----- :~• 
I~• --------i,, 

7540.00 12.95 ~-ft..,st.5-~ o.oo o.oo 606.52 .57 .11 .20 609.00 
1eoo. o. ___ oo. o. o. 296. o. 123. 21. 608.90 

• o--;;-o-o 6--;-oa--~a~.~o~o~--.-0·-1;~0~---. 0~3~0---.~o-45 • 030 593.oo ---226.4C _________ -------------

• 002093 120. 120. 120. 2 o l -223.81 104.28 330.69 ,,. . 
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----··---'" ·----~----------.,..__. _ _,__ ----- ---- ------- ------
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e HEC2 VERSION UPDATED JAN 1976 

ERROR CORRECTIONS Ol,02,03,04,05,06,07,08,09 ii 
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el. 
f Let\, IONS s2 .. s.., .. :.Pt .. ;JJ~,.Ju, .JI, 
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' ' --------------·---
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·--·-· -- 1°1 e -- -- 17 
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e1" 3.ooo -0.000 --1.000 -c,.ooo 

XSECH 

-0.000 -0,000 -0.000 -·O, 000 -0.000 -0.000 

---- - ------~ ·- --- ·-- -i1::1e - ~- . 
!:~··e ,,. 

1---------------------------------------
___ ,. 

151 ' :Je e1"' 
" 1----------------------------------- ---------- -- ---- ···-- ---------------- -- ------ - ------ ----- - -- ---------------
[ni 

e1w :::1·e ,,, 
,~1· --- --------~" 
2S 

,, 
e~ je 

,,, --------------- -------- --- --------- ---- -----~"I 211 ----- -- -------- ------ --..----- -- ----- 37\ 

e- :e 
3() --~- ---- -------- ____________________ ;,/ 

I
" " eu :e 
1~'1 ---- -------- - --~ ------ -- ---- -- --------------- ------- ------ - --- - ----- --------------l" 
IM 1:: e ½ e ,- 147 

3fi 
--------- ---------------------------------------------------j"' 

J;r •" el,,, ::1e 
:J\I 

e1:::•1, -------
4:1 

------------------------------j" 

4:! 

:1e 
_______ ,.I 

57! 

,,1 

-14"11 • ·1e 
,1-------------------------------------------------------------------------------------------------------------------------------------" 'I '°' " 4151 e1,:, 'je 

6, 

:4ol-------------------------------------------------------------------------------------------------------"' 

e~ ~e 

-~L----------------------------------------_.....j~· 
eF ~e 

[s1l 7 

• • 



I • -• SUMMARY PRINTOUT FOR MULTIPLE PROFILES • • • 
-~• ER[INGHITIEF DRA[N :. 

, SECTION CHANNEL MIN EL Of MAX EL OF MIN EL DISCHARGE CWSEL HV __ HL OLOSS QCH DEPTH TOPWID ----~: 
, t•fBER--[Ei'rGlH ROAl:JwAY LOW CHORD GROUND -- (CFSl ~--- ·---·---------- , ., '. ie: 30.00 ,jUoUU !:>"-J~. {U 5q2. 70 SA»:3. 70 875.00 598.00 020 o.oo u.uu 875.00 9.30 86.29 :1 
1,r··•·-----30--;-o·o·-·-:,o--:1ro~-c,q4. 10-s-• 2. 70 588:10 14 70. 0 0 -~ 601.SO • (j"r,;. ·-·11. 00 0. o·o. -1468: 84 ··12:Bo 124 ~ 33- -·--•··--~--- . ·":,I 

~ a:, 30.00 10.00 594. 10 s92, 10 511a. ,o 1800.00 603.20 .os o.oo o.oo 11aa,24 14.so 160.04 ,-,1• 
• -;'}--·--· .. 3.o.oo .. .:3.°.~oo_ .... 5.9~.10 592.10 ___ 5R8.7~_ .. ~6y~._o~ .... 6o5.7o ··-·-•EJ . .... _O•l!!!. .. ·-·-~_Q_? ... ?~~1-~12 .11.oo_ .. 200.0_0_ •. _. ___ ---··-·--':;1-

el: 1360.00 1330.00 594.90 593,50 589,50 875,00 599.ll .ls 1.05 .01 875,00 9,61 84,0l i:~• 
;t 1360.00 1330.00 594,90 593,50 5A9,50 1470,00 601,79 .12 ,31 ,01 1470,00 12,29 105 0 06 --~~ 

l"[-·--r3oo·~·oo•· ·-r3,·o--:o-o-·-s97+;1To--s·g·T;;·5·0-·· -s·A9 .-so rao1i-. oo 60 '.3. 39 • 1 u • 20 • o 1 1000-. oo 13. 89 117.47 · 'J 
•::: __ 1360 ·~~-~.~~:~~-· _ ~.94. 90 593. 5o ·-5:_9~~~0-- 269.o ~~o-.-~.:~~-8-3 • ~1·--··· ..... ~~ _ ·---·~~-2- _ 2_690. ~~--·-1~~3~-·-· 136.6~ ----·· .. ·---·· __ :~• 

,, 1364,00 4.00 o.oo o.oo 5?.9.50 875.00 599.13 .14 .oo .oo 875,00 9,63 81.47 ,,, . 
• ,! 1364.00 4,00 o.oo o.oo 589.50 1470.00 601,80 .12 .oo .oo 1470,00 12,30 101.19 !:~• 

,I 1364.oo ___ 4.00 o.oo o.oo 5'l9._5o 1800,o_o 603~ .. ~9 ____ .• 10 .o.o ____ .~oo 1000._<J_o_. __ 13.89 112.87 -------~,;, 
,,~1364.oo 4.oo o.oo o;oo 5H9,S"O 2690,00 6lf5.83 .11 .oo .oo 2690,00 16.33 130,92 ,J 

·~ 1559 00 195 00 608.80 602.90 589.50 875.00 599.18 .26 12 .06 875,00 9.68 81.94 ---- ~,., 
}---r55·9:o·o <fs:oo 6DB.ao 602,90· 589.so 1-.10.00 601.75 .37 :00 .13 · 1•10,00 12.25 100.03 -----·--i

1

' , 

.,,1 1559,00 195.00 608.8() 602.90 589,50 1800,00 604.99 .06 1.57 o.oo 1800,00 15.49 124.77 ..• .1 -H 1559.oo 195.oo 608.80 602.90 589.50 2690.00 609.22 .os 3.32 o.oo 2690.00 19.12 155.83 -----13 
~fsl t..~Q(\ nn 'ln'J~ nn C:07 7n c:;qc:;.,,v, ~01 ~n v~nl.'-v? 1~ ? '.:)Q "~ R7,o;,"v"v 10,1;; ;3~1-. •r,~ 45~;;:~;; :i~:i2:;;;; s;1:1a $95.30 s~i:3~ 1:~~:~~ 603.71 :i4 1:6; :;;; 1470.oo i2.41 1~::~~------ i"• I: ------,.39·0-;o·o--30"3·2-;;-u-o 59,;;,o 595. 30·· -·591. ·,rn·-1aoo. o o -605: 33 • 11 • 36 • 02 1 soo. oo 14. o 3 120. 02 ,, •r 4590,00 3032.00 597.70 595.30 591.30 2690,00 609.38 .Ob ,17 0 01 2530,15 18,08 351,41 .,. 

'~ 
[:--Teo-:0·0~1-.:ro--;;-oo 599-:00 591.00 5q:f.oo 875.oo 603.21 .13 1.57 .01 01s,oo 10.21 01.s5 " 

-~·~ 7380.00 2790.00 599.00 597.00 593.00 1'>70,00 604.79 .17 1.10 .01 1470,00 11,79 97.78 .,,. 
~ 7380,00 2790.00 599,00 597.00 593,00 1800,00 606.03 .15 .72 .02 1800,00 13.03 105.75 ·~ 
i,., ,:rn o~ o o ·2190 :o o --sqg-;;-00----s-9,, oo 543. oo 2690. oo 609. 64 • 11 • 29 • 02 2·6 76~ 59 Yb; 64. . f 9·s: 99 ·-·· --·- .~ 

•:l 7420.00 ___ 40.oo o.oo o.oo _593.00 875.oo_ 603.22 ____ .11 .02 .02 875,00 10.22 80.96 :~• 
"I ·---T,.2·0~·0·0 4·0-:uo o;oo o.oo 593.oo 1470.00 604,80 .20 ~-0·2 .02 1•10.00 11,so 94,48 l;:J •. j 7420.00 40.00 o.oo o.oo 593.00 1800,00 606.03 .18 .02 .01 1800,00 13.03 105,10 ·, .• 
r''. 1420.00 40.00 o.oo o.oo 593.ao 269o.oo ___ ~o9.6~·--·11. ___ ··-·-~~-1_ ___ ...!,__~o 2620.96 __ 16,65. ___ 330.00 ------------'"! 
i491 ;,JJ 

•. ,,:

1

. 7540.00 120.00 608.60 607.20 5Cl3,00 875,00 603,29 .30 ,13 ,07 875,00 10,29 81,49 "'A 
-- 55'..,. 

a 7540.00 120.00 60H.60 607,20 593,00 1470,00 604.77 0 51 0 13 .15 1470 0 00 11,77 __ 9~4--=-•~2~1--------~~ 
<----57+0-;;-o---o--rzo.·o-~o--60H.60 '60,.""2-·0---5-9--r.oo 1·-a-o~o-.o-o--6~os-.9s ,57 .11 .20---=-1-a~o-o-=-.--=-o--=-o- 12,9s 104,20 i" _ 

7540,00 120.00 608.60 607,20 593,00 2690.oo 609.86 ,lo .20 0,00 2603,13 16,86 338,00 ;"• 

IYfS-CHARG"E--cwSl'.L CWSELDTF.F CWSEL DIFF CWSEL-WSELK TOPWID T ,W, OIFF LENGTH __ _ 

CFS Ell.CH Q Ell.CH SECTION 
875.000 598.000 0.000 0.000 0.000 86.289 0.000 30.000 

srcrroN 
NUMBER 

30.000 
--~30,000 

30.000 
30,000 

14·To.O-o'~o---6~0~1.·~s=o=o---~3---:-57·0~0~- o. oo o --o. o cnr--· 124. 333 ____ -38, 044 30. oo o ---
1 eo o. o oo 603.200 1.100 0.000 0.000 160.031 -73.747 30.000 
2690,000 605.700 2,500 0.000 0,000 280,001 -193.712 30.000 --------·------....: ····-·· ----- ·-· -·---- ·······-·------··-- ·-·-··· -··--·--- -·---, •-I 1360.000 875.000 599.111 0.000 

~' 1360.000 1470.000 601.795 2.684 
j,,~"3-ou.o·o-o---1-s1ro--:-ooo---b o·:r.-3~0~6--·-1 • s 9~1-----~ •t! 1360.000 2690,000 605.834 2.448 

c _____ T3·6i.;o·o---o a7S-:Ooo 5997129 6. o~o--o ______ , 

l. 111 0.000 84.0ll 0.000 1330.000 
.295 0.000 105.060 -21.049 1330.000 
.186 -- 0 • O 00 ----11 7. 4 74 -33.463 ""T330:ooo 
, 134 0.000 136.676 -52.665 1330,000 

.OHl -·--· • 0 • 0 0 0 ·-- 81. 4 72 0.000 4,000 ------
• i364.000 14700000 001.1q7 20668 
' · ,.,. ~ ~ ~n ~ '\f -..l .. ,, 1 ~r,ri, 

0002 00,000 101.193 -19.721 4.000 
l\ ti (\ 11 nnn l 1 ? ASS _..,,, -:\Ci~ " nnn 

" 
···----·--- ____ -j:-,c! ,, 

, .• 
·--------1~-

" e ,,1 

---------11~i 
I~ ,,~. 
b, 

• 



. ,. 
' 

1364.00'0 '269'0.000 605.833 2.4'+7 - •. o O l I 0.000 130~924 -49;452 4.000, 

1559.000 875.000 599~ HP+ 0.000 .055 0.000 81,. 940 0.000 195.000 • 
I~ 

6 

1559.000 1470,000 601.746 2.562 -,051 0.000 100.827 -1'8.887 195.000 
1559.000 1800,000 604.9':14 3.248 l. 60 l::l 0.000 124.765 -42.826 195 • 00·0 
1559.000 2690,000 609,217 4.223 3.384 0.000 155.833 -73.893 195.000 • • 

' el, 4590.000 A75.ooo 601.618 0.000 2.434 0.000 88.652 0.000 3032.000 :1• 
2.090 1.961 0.000 106.720 -18.068 3032.000 4590,000 1470.000 603.708 ----.--............... -------

9·0:-0·0·0--·cao o.o o a 605.334 1.626 ,340 - 0.000 120.819 - -- -32.1rr- - 3032.000 
.. - ,, 

--- -------· ------ ,'.. •:s 4590.000 2690.000 609.382 4.047 .165 0.000 351.407 -262.755 3032.000 
__ ..,..___._J1J 

·· · · · 130·0·;:o o •--· 
7380.000 
7380.000 
7380.'000 

- 875 :croo 
1470.000 
1800,000 
2690;000" 

60'3; 21'3__ O. ii 6 0- ---·--··1.595 ........ - .. o.ooo·--·- --·01.546 -- .. 0. 0 0 0 2 7 9 0 , 0 0 0 
----- t, ~.' 604,793 1,581 1.086 0.000 97.781 

606,032 l,239 ,698 0,000 105.751 

•i 
60':1,644 3.612 :263 . 0,000 198,985 

I''· 7420.000 875,ooo 603,220 0.000 .001 
L_ __ ... - - - ---- -- ~- ~--""7C,.-.,...--c;·------------~- ----,------

l
"L 7420.000 1410.000 604. 796 1.57b .003 

.,. 7420.000 1800.000 606,034 1,238 .002 
'" . 7420 • 00 0 2~-~~ 0 00 _____ 60 9 .." 650 _____ 1 !..~~---- • 9. •-? .. _ _ 
" 

•

1

,,H7540.000 875.000 603.287 0.000 
I' 7540.000 1470,000 604.771 l.4R4 
1,. 7540 • O O O 1 8 0 0 • o O O 6 0 5 • 9 4 6 l • l 7 5 

e'"I 1540.000 2690.000 609,857 1.911 
,,, 

.067 
-.025 
-.088 

.208 

,,,-~D-ATA FOR LAST CROss·srcffoN • "I PROFILE TYPE' ENC TI\RGET TOP WIDTH TOP IHDTH 
r AREA-ACRES AREA-DI FF 
'2s' 

130,000 14.854 0.000 

0.000 
--0~000 

0.000 
0.000 --- - - - - -- -

0.000 
0.000 
0.000 
0.000 

80.962 
94-. 477 

105.102 
337.999 

81.488 
___ 9_4~· 2 0 8 -· 

104.275 
337.999 

-10,235 2790.000 
-18.205 2790.000 

-111.440 2790,000 

,:'.le 
----- - __J,, 

I' I". I' 
o. o o Cl_ ___ --~.9 .!.ll _ _o o_ . _____________ .. ____ -~'' 

-13.515 40.000 1" 

-24,140 40,000 ::1• 
- .-221-_0_37 - -- 40~_\19(! ... - ----- ····--------- .. ·--·•----"' 

0.000 
-12,720 
-22.787 

-256,511 

---------

120.000 
120.000 
120,000 
120,000 

-----··-

,, 

:~• 
" 
' ---- :se -- "1 

12..,, .. 1~-
,,1 

" -.. ·-- ---- .:le 

.12'! 

e"i 1 1.000 
"~-----2 1. 000 ,.~ -:3·----r.000 

4 1.000 

130.000 18.084~- 3,230 
rro-:-o·oo ·-20.'l67 6. i-r1·· --- · · 
338,000 43.472 28.618 

------ --- -- ---- --------- --- --------------Jli1• 
------- ---------- --· --- ----- --- --· ---- ---- ---- ---------- -------------<"' 

" 

:~~- - ·------· ------ -----·-·-

------------ ·------- ------- ---- --- - -- - - -- --- - - - - ------ - - - --------- ___ Jj• 
1::1• 

----- ----

"! -------------- ___________ _J14B: 
49! 

.j<11 

•i:,'11. 
I" 

----------- ------- - ----· ------------------ -------·-·-----------
sc•· ___ ::~ 
::1• 

1'2 -------~"1 

oc' 
I
" - .... --------------·-. -----~-... -- .. ----------~----------,61! • .. I --------------------------•--------· :~• " 1-----
" 

1571 

,:~• 

•1::, 
,.:9 

·•s, 1,. 

• I" 
l
'l---
" 

•1" 
1st 

• 

·-- --- ------ ------ ------. - -------- --· .. ·- . ---------·---- ____ __,;.-: 

::1• 
----------- -------- ----- ----- - - --- --- --------· ------ -· --- - -------·-· --- ------- ----- '681 

. ------- -
__ 

---- ----· -----

--------- ·- -- ·-• --- . ----·-·--·- - . - ---- --- ·-----· ---- ·---- ..... ·- ·----- -· 

"'I 
;'.le ,, 
" d• 

- -- .!! 

• 



1111 Ill 1111111111111111 
OOBREAKOO . 

1) cou NTY: ~M l~V,U,"-L.LO Ou..cl b~----

2) STU DY NAME C,+1 0 :!. S/1,e { L LI~ #b.5}l +s. 
S76v_t A.JG- R 8-1 cf D r0--n----,, _ 

Ph, el b<o--·, n 
3) WATERCOURSE: 

4)oocuMENTTYPE: ~M=A4r..:..-=.::·q..::::..-sz~·s_,-__ _ 

00)fef3cl800 

II ~111111\ 1111111111111 -



JOHNSON & ANDERSON, INC. 
Consulting Engineers 

P.O. Box 1066 • 2300 Dixie Highway 
:. Pontiac, Michigan 46056 

Phone 1313) 334-9901 

to: 
-J .,_ v 

Mr. Dan Morqan, Actinq Chief ,· .-.\ 
Flood Insurance Unit - . \l \'.. \., - \~11 
MDNR-Water Management Division I\'\ A,. ., 
P. 0. Box 30028 \~r- <,.f.~t-~'' 
Lansing, MI 48909 ~<1< v,.l>-~l>i 

DAT& 
,,

0 5670-10 Apri 1 29, 1977 
RE: 

City of Sterling Heights FIS 

Hydraulic Computations 

Sterling Relief Drain & Phiel Drain 

II •nclos"'9s are not as not.d, •lndly notlly us at once, 

-tll'-''"'' 

GENTLEMEN: 

WE ARE SENDING YOU )q]) Attached O Under separate cover via _________ the following items: 

• Shop drawings 

O Copy of letter 

COPIES CA TE 

2 4-28-77 

2 4-21- 77 

1 4-29-77 ~. 
·• 

NO. 

XIJD Prints 

• Change order 

• 
Pl an & Profile 

O Plans 

0 
• 

OESCRIPTION 

HEC-2 Input, Output and J&A IPLOT 

Hydraulic Analysis Book 

• Samples O Specilicatio~ 

THESE ARE TRANSMITTED as checked below: 

X!g For opproval 

O For your use 

• As requested 

• For review and comment 

REMARKS: 

-:A ·Copy to: File 

(Yellow copy to Fdel RFH/dp 
FORM GU-030 (11-721 

• Approved as submitted • Resubmit ___ copies for approval 

O Approved as noted O Submit ___ copies for distribution 

O Returned for corrections O Return ___ corrected prints 

0 
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HYDRAULIC ANALYSIS 

Introduct10n 

The streams being studied are the Sterling Relief Drain and the Phiel Drain in the 

City of Sterling Heights, Macomb County, Michigan. 

The study ilmits for the Sterling Relief Drain are from its mouth at the Red Run Drain 

to Dodge Park Road. The field survey was taken in January I 977. 

The study limits for the Phi el Drain extend from its mouth at the Clinton River to 

Dodge Park Road. The field survey was taken in January 1977. 

The I 0-, 50-, 100-, and 500-year flood frequency flows for these streams have been 

accepted by the Michigan Department of Natural Resources (letter dated March 22, 

1977). 

The project manager for this analysis is William C. Rossow, P.E • 

Method of Analysis 

Water surface profiles were computed by the HEC-2 standard step-backwater computer 

program developed by the U.S. Army Corps of Engineers. 1 

The hydraulic model has been developed for the JOO-year flow. The normal bridge 

routine was used for constrictions that were found to have low flow conditions for 

the JOO-year discharge. The special bridge routine was employed if the constriction 

experienced pressure flow or pressure and weir flow during the I 00-year discharge. 

All constrictions were inspected for rnlet control. 

Valley sections upstream and downstream of culverts were located where full cross

section flow would be developed outside the Influence of the bridge constriction. The 

criteria relating to placement of these sections is outlined on pages 18-21 of the HEC 

Training Document, No. 6, Application of the HEC-2 Bridge Routrnes. If an actual 

field-surveyed cross-section was found to be located within the influence of a bridge 

constriction, the sect10n was encroached as appropriate. 
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Starting Pomts 

The backwater curve for the Sterling Relief Drain was begun at its confluence with 

the Red Run Drain. The water surface elevations in the Red Run Drain were compute8 

by a backwater curve beginning at the Clinton River. The flows used in the Red Run 

Drain to determine starting water surface elevations were those when the Sterling 

Relief Drain was at peak discharge. 

Profile computat10ns for the Ph1el Dram were begun at its confluence with the Clinton 

River. The peak discharge time for the Phiel Drain occurs much sooner than for the 

Clinton River causing a free outfall to exist. Therefore critical depth was used as 

the starting water surface elevation. 

Variables and Coefficients 

The roughness factors (Manning's "n") were established by comparing the photographs 

and descriptions found on pages 101-123 in Open-Channel Hydraulics2 by Ven Te Chow, 

with photographs and field inspection trips taken at every cross-section. NH cards 

were utilized to describe a variation in roughness across the cross-section. The "n" 

values were selected for summer conditions as this is the projected flood season. 

Channel "n" values ranged from ,025 for a mowed lawn coverage to ,055 where the 

channel consisted of debris strewn with weed growth. Bank slope "n" values ranged 

from .03 to .07, dependmg on the amount of vegetation. Overbank "n" values ranged 

from .Ol/ for light vegetation to .07 for an area with medium tree and undergrowth 

type of vegetation. 
',, 

The contraction and expansion coefficients used between cross-sections were 0.1 and 

0.3, respectively, which reflect the energy Jost due to gradual transitions. 

If a constriction experienced low or pressure flow, then contraction and expansion 

coefficients of 0.3 and 0.5, respectively, were used. 

! ' 

The total loss coefficient (XKOR) used when a bridge constriction experiences pressure 

flow or pressure and weir flow was calculated as outlined in Exhibit 2 of the HEC-2 

Users Manual. I The inlet coefficients were taken from tables published by the 

Bureau of Public Roads. 3 
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Synthetic Cross Sect10ns 

The type of synthetic cross-section used involved the repeating of a field-surveyed 

cross-sect10n at a different locat10n. For this case, the invert of the repeated section 

1s adjusted to correspond to the straight line slope of the two cross-sections that it 

is placed bet ween. 

Special Cond1t1ons 

Sterling Relief Drain 
£ A-= /2..~7 -st 

The Sterling Relief Drain has a four foot diameter reinforced concrete pipe which runs 

under the drain for its entire length. In order to account for the flow passing through 

this culvert, each valley section has been coded by using the normal bridge routine. 

Owing 'to the fact that the "n" values in the culvert were insignificant when compared 

to the channel "n" values, the roughness coefficients were not ad Justed for the culvert. 

• The reason for placement of encroachments 1s given in the listing. 

• 

Phiel Drain 

Profile computations for the Phiel Drain were begun at critical depth and the first 

field measured section was at the Utica Road Bridge. Because of this, HEC-2 could 

not properly analyze the situation as Jt did not allow the water in the channel to seek 

normal depth before the culvert. Therefore valley section B was repeated several 

times in this area (with the invert adjusted) to allow the flow to seek normal depth. 

The downstream face of the Utica Road culvert has been modeled using valley section = .,. 
B with water surface elevations placed at (de+ D)/2 and entered on an X5 card. 

The reason for placement of encroachments is given in the listing. 

¥- .s f ru c..:1-1.J pg_ ,C /4 w ln3 ?' u I I p @I ~ f 
of:' t'f..s len9 'f17 

-see ..JfA- 6rid9e ~r!}rnp.1 
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Sensitivity of Roughness Coefficients 

Backwater curves were run for the Phiel Drain and Sterling Relief Drain varying only • 

the roughness coefficients. For both streams a 20% increase in the roughness coefficients 

produced a maximum increase in the water surface of .I/ ft. wtule a 20% decrease 

produced a maximum decrease in the water surface of .I/ ft • 

'' l 1 ' 
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1·"1 604.ooo 0.000 &02.000 590.000 600.000 597.ooo 598.ooo 605.ooo 596.ooo 610.000 , er· GR 594.ooo 625.ooo 590.000 630.000 589.200 665.ooo 590.000 100.000 594.ooo 105.ooo ::, • 
.,,_ ,GR<----59.!.~0.o.o __ ll.5,,.Jl.Qll. 5 9 6.~0.0.0·--~1-<..2-.,.5 • o O O 5 96-~o.n.o, __ ~1120.--0.0.0. ___ .59.4...0.0 .. 0~ -~J l.3.0 ... u.O u.O Qu._ _ __;5=94-J:lO_Q ___ :Ll 1'..5 .•. 0.0JL________ " 
~ GR 596.000 1182,000 596,000 1360,000 598.000 1365.000 600.000 1370.000 602.000 1375.000 '' 

.,,: GR 604.000 1380.000 0.000 0.000 0.000 O.OOO 0.000 D.000 0.000 0.000 
"L _ N.C o_._o_o_o . .Jl o_o ____ o_ •. o.o.o_ •. Lo __ ,,_ ___ ~ io.o .•. Qo_a _____ o_.Jl o o o • o.QO o_._QO o _o_._o o o, _________ _ 

•

,t:_:,: NNHH 7,000 .040 110.000 .090 132.000 .050 138.000 .045 193.000 .OSO 
198.000 ,095 930.000 .050 1100.000 0.000 0.000 0.000 0.000 0.000 :, • 

--------------------------------------- --------" r x1 19,233 23.000 132.ooo l9a.ooo 600.000 sso.ooo 600.000 0.000 0.000 o.oao 1• 
.,, GR 606,300 0.000 606.400 85.000 606.300 100.000 605.700 110.000 597,400 132 0 000 '.'. 

,, GR;___5. 9.L • .2.Qj)_____L3.8 .Jl.0.Q ___ S_8 9. ... 8_0.Q __ l.5_0~0.Q0 ___ 5.8,9_J.O.O'--_ _,._J 6..0~o. Q_Ov._ ___ 5.8.9 ... ft0.L. __ _l,7'. o ... Jt0_0v_ __ ~S..9_0_~3.Q0 ___ _...11.0 .• _o.o "------------'• 
" GR 590 0 600 185.000 591. 700 193,000 597.800 198.000 597.100 300.000 598.300 400.000 /" 

e" GR 598.200 500.ooo 598,soo 600.000 598.300 700.000 598.400 aoo.ooo 598.200 875.ooo : • 
c__G,.oR--5.9.9-o 2 0 0 9 o_o_. 0 0 0 b..Oil ... 3.ii_Qc___ Q1J1-._QJlO __ _JQ_Q2__.ii1lO 11.Q.Q._o_o_o ___ ~"' ._o O D~---0. (Hi o.._ ___ __.,o_._o_o_"' _o_._O~OJL _________ --""' 

NH 7.000 .040 40.000 .080 525.000 .050 530.000 .045 570 0 000 0 050 
NH . 575.000 ,090 620.000 .050 738.000 0.000 0.000 0.000 0.000 0 0 000 • 



,,. · X l 
I ' 

' 
GR 
GR 
GR • GRi 

19 .'500 16.000 525.000 s1s.oo'o 650~000 
604.000 602.000 ,600.000 0.000 22.000 

I 1; 1'5 g 4 , 0 0 0 220.000 594.000' ,525,0001 ' 1 590.500 
'594.000 575.0001 59,6, 000 600.000' ' 598.000 

' 

60•4 • 000 7'38~000' 0 •' 0 0 0 o.obo I : o.o·oo 
6 o_oo • 040· , 2 o p_.~.o_o · .azo 900.000 

NH 

g50'~000 131(),.00 0 'o.oo·o 
30.000 598.-000 40.000 

1' 530,000 589.990 550.000 
I I 62p.ooo 715,000 . I ,600,000, 

0.000 0. ooo! o·. ooo' 
' • O.!,.O 9QI.._OQO' 

I .w 

'o~ooo' 
596.000 

I' 590.500 
I 

I 602.000 
0 • 0 0 o, 

955,000 

o ~ o'o o 
' 2.10.000 

570,000 
122.,000 

,0. 000 
.--05.Jl I 

I 

' I 

• 
, . 

'a . , 972.000 .oeo 1275.000 .oso 1600.000 0.000 0.000 0.000 0.000 0.000 , . 
' ' __ x .... 1 __ __._.,. I 9,6...46 2 7_.JlOJ} _____ qOj}.Jl0.0 912-• .0.n.o 750....0.0.IL 600....0.00 87-0 . .,0..0.0 0-1)00 - ----0...0.0 0 o ... o.o.n_ 

X3 0.000 0,000 0.000 575.000 0.000 11ao.ooo 0,000 0.000 0.000 0.000 
606,900 0.000 

' 608.300 100,000 ,607.500 200.000 59B.100 300.000 597.BOO 400.000 • ' GR : • 
1

5 ""R __ ...591_.!Jo_o so.o •. 00_0 _______ 59J ._6_Q_Q_ _ _,__ ---600 .• o_o_o __ -5.9,1._.-9_0 o 20.o.e--0J10 5.9_9 .3.o_o ___ e_(JJl._Q_,,_oau.· ---=59~ • .Lo o .._qo o .• o.o.CL--~----------1• 
I' GR 592,700 907.000 590.900 915.000 590,900 920.000 590.200 930,000 591,400 940,000 

0 

•·" GR 592.000 950,000 593.000 955.000 598 0 700 972,000 598,200 1000,000 598,000 1100.000 ". '" I' - Ge ___ 59.6 • 6 o o --L2o.o .• .o o o ____ 5 96 • 4 o o 1 2s.o .•. o.o.o ____ __ 1, 0_4. 9,0.o __ -J..2.1.5 .... o.o.o- .. __ ---6.0.t,....oo,0 __ -1.3.0 o.. o o o 60.5 ..3 o.o.. ___ t-4.0 0.
0
_0.o.o ___________ _____,,,, .,, 

GR 605.300 1500.000 605,600 1600,000 0.000 0,000 0,000 0.000 0,000 0.000 ",A 
9' 1

; NH 7.000 .040 200.000 .070 900.000 .050 907.000 .045 955.000 .050 '~i.,. 
'l--.Nt:L _9.1_2_._0.00 _______ ,_o.a 0 ____ 1.2.7.5 .. o_QO _________ .,05.0 ___ ,16 o.o .• on n o. o..o. _o~o.0.0 ____ 0...,,0.0,0 o...o.o.o ________ .o .. o.o.o_. "' 

'1 • • •• '' Xl 19,705 0,000 0,000 0 0 000 365,000 325,000 365,000 0.000 .900 0,000 ,, 
•· ___ x3 ____ 0_,_o oo _________ o_,_o.o.o .. _____ o ... ooo ____ 725~.o.o ...... o ___ ~o ,_o.o_n__ ..11.0.0.,.0.n_o ____ _()_o,n_o ______ o,,.oo.u.o ___ __.,.o. oo.n. _____ ... 0 ... -00 o _______ __,", 

,450 0,000 ~". 
.,__ ___ _.,Q .. -0.0-"-----0-.-<iO n.,__ ________ ....,__..,,, 

472.000 .075 
0.000 0.000 :' • 

--- ------~ ~ -----------------< 

,, 
•. , XJ 19 0 745 0,000 0,000 0.000 

",____x3, ___ ...u..JlO..u.O ___ ..,_o, 0.0.IL--~-•-O O.OU----8 ~ 0-UOcuO'----
~ NH 5,000 ,050 400,000 .060 

• ", NH 1200.000 0.000 0,000 0.000 ,. 
---------------------- ----- -

182.000 162,000 182.000 0,000 
o~o.oo l 055.-0.00 0 .o.o.o o.,.o.o.o 

406,000 .040 469.000 .060 
0.000 0.000 0.000 0.000 

-·-----
·", Xl 19, 7B4 25.000 400.000 472.000 183.000 163.000 183 0 000 0.000 0,000 0,000 " • 

• ,, X3 0.000 0.000 0,000 0,000 0.000 470,000 0.000 0.000 0,000 0,000 ,, 
"LGR __ 6 .. 0..6 • .2.0_0 ______ o .. ,.o.o_n ____ -6_0_~2.o_o ___ _J,j)_n_.o_o,~o'------"'60~..:r.n.o. _____ --20,o_..o.00 _____ 6.Q7_ •. o0,0 _______ :3-00. •• o.oo 60.6...s.o.n__ ____ 32.7.,ooo _____________ -<" 
~I GR 599,300 361,000 598.300 400,000 593,300 406.000 592.100 410.000 592.000 420,000 • ". •::: ___ ~:----~~:~~~----Z_i~~~-~--- ~~~:!.~~-------~~~-:~~~ 1~:~~-~-----i~~-:-~g~ ;:~:~~~--___;·~-~-:~~~---J~.!~~~-----:~1:.~~~----. I:: -
~ GR 597.BOO 900.000 598.900 950.000 604.600 1000.000 606.700 1100.000 607.700 1200.000 9 

•·", NC 0,000 0,000 0.000 0 300 ,BOO 0,000 0 0 000 0,000 0 0 000 0 0 000:::,• 
,''1 __ NH _____ 5,..QO.O, _____ o5.o ____ 50.0_._0,o.0 __________ 060 51 n_.o.no • 04cu.--__ S£,.3..5,o_n_ _____ ..Q6Q_____ 590 ,..QO(L... _______ _._.Q7_un _________ -'· 

0 ''I 
.,, NH 1000.000 0.000 0.000 0.000 0.000 O.OOO O.OO 0.000 OoOOO 0.000 --~-~:,:,ii• 

" __ .xL __ 4_9,.eo.3 ____ .3 .. e. .. ooo 50o~o.oo 59.-0_0.oo 97 __ 0,o.0 _____ 91..,0.0.0, ___ _,,_1.._o_o.o,___ o..o.o_n_ _____ n_,.o.o.o, ___ .. o~o.o.,__ _____ _ 

" X3 0.000 0.000 0.000 500.000 0.000 0.000 0,000 0.000 0.000 0,000 ',',. 
•" GR 604,100 0.000 605.600 100,000 606,000 200.000 606 0 100 300 0 000 607.200 400 0 000 

y -GR __ 6 0.9~ 0 0... 5 O.Q.,_0.0.0 __ ,59_0,.S.O.O ____ ..5.0.0 .o.o.o __ _.c,.SacB 8~7JI O 5 1.0-0.0.0, __ ___c,9.Q.,I.0.0 5 2 (L,.0.0.0 59.L.1,.0 0 5-! 4 .. 0 .0.0.0 1
"/ 

.,. GR 605.800 530.500 598.600 530.500 598.600 531.500 593 0 100 532 0 500 593 0 100 535 0 000 ,,. • 
,, GR 593.600 524.ooo 593,600 52q.ooo 598,600 529.ooo 59B.600 530.000 605.eoo 530,000 :l 

} 

" __ GR se.a.20.0 535_,_o_n_n_ sa9 .. ~1.oo 54.0.....ono 592.JLI'IO 55.0~_n_n_ ____ 5.9.3....4.o.o 559,.noo 598,6.0.0 s1;0 ... oo.o _________ ,, 
cl GR 598,600 561.000 605.800 561,000 605 0 800 561 0 500 598 0 600 561.500 598 0 600 562,500 I• 

... I GR 594,000 563,500 598.000 590,000 609,300 590.000 608.300 600,000 606,100 700,000 [::. 
/ ·''i,_____Ge 6..0.4-.,4_QO__ ___ ao_o. •. o.o.o ______ 6.o.3 .. 3.o_a__ 9.o.o .• ..o o.o 6 o 3,.2.-0.n_ __ ~-LO.o.o .. o o .. o ______ -_o...., o.o_n___ ___ 0,.,.n_o.o, ______ c..-00.0.---0-

0 
.o Q0--------1"' 

'', NC ,050 ,070 ,030 0.000 0.000 0,000 0.000 0.000 0.000 0,000 " 
I .... , ". I • 

l
"lr__.x L-- _l,9_ • .8.0. _Q._Q O.O _____ _o_._o .. o_n_ ________ _o ..0 0 u.__ ___ ..,_ • .o.n O .l ,..0.0 0 ______ L,..0.0 0----~- o.n O O • 0 0 0 Q

0
.0 O o___ ------1" 

• X3 0,000 0,000 0,000 500.000 0.000 0,000 0,000 0.000 0.000 0 0 000 '' 
" -.I" BT 16.000 0,000 604,100 0,000 100.000 605.600 0 0 000 200,000 606 0 000 0 0 000 ". 

" :r. ____ 3 o.o~.o.o_o.,_ __ 6 o.6..J.o o ____ o.._n_o_o ____ t+_o_o ._o_n_o 6 n 1...2.0.n_ ____ o .•. o.o_o _____ 5.0 0 . ..00, ___ 6.0_9_...30.uo __ -"6 o.s....so O----"'s 1 o •. o O.0---~---------a'l 
• BT 609.300 605.BOO 530.500 609.300 605.BOO 561.000 609.300 605.800 561.500 609.300 ' 

."' BT 605,800 590,000 609,300 605.BOO 600.000 608,300 0,000 700 0 000 606 0 100 0 0 000 : • 
,. T aoo ... o.o.o 6M~-4-00 o. oo.o, ___ _g_o.o. •. o.o.o. ___ -6,01..300 _O,,O.O.O-----l-OO.O •. OO.()_. _ __(,l).3...-2-00 o.o.oo ----.0 ... 000-- ,, 
~ Ir 1'. __ _J;· e": Xl 19.805 0.000 0,000 0,000 24.000 24,000 24.000 0.000 0.000 0.000 
"~.J< 2 0 .... 0.0.0 ___ 0,..o.o.o __________ Q._o.o.o __ .. ____ o .•. o o o o. o QO ____ n..,.o.o.o ______ i~oo.o ____ ~ •. o.o o. o. o.n.o _____ n_, 0.0,0 ___ _ 

" x3 0.000 0,000 0.000 soo.ooo 0.000 0.000 0.000 0.000 0.000 0.000 " e"1 NH 5.000 .OBO 500.000 ,050 510,000 .040 563,500 .050 590.000 ,040 ;; • 
~l-ll-O..Q._Q_0_.,ji ___ _.,o . ._Q.fi . .,..· __ __.·..,.. .• _O....O_Q ____ Q.Ji_.,_o ,.,_1 -----U."-• OJl.O_ ---.u"" ...... o.o,..,,·~---'o___o_OJL_ ___ __.., .....• ..0-0..u· -----0~ ---ao-u.· ___ .....u .... --e---0...0.u•,_ ________ .....l.") 

• Xl 
X3 

19.806 
- "\,000 

0,000 
0 . 000 

0.000 
0 .. 000 

0,000 
500 .000 

1.000 
0 000 

1.000 
0 . 000 

1.000 
0 .. 000 

0.000 
0. 000 

0,000 
0 . 000 

0,000 
o .. ono • 



• 'I •Ntt' , :,,000 
NH 1200.000 

.090 
0.000 

, I 

400.000 ~os·o 406~ooo .o45 469.ooo .,o5o 472.000 0 090 
0, O O 0, i 1 

1 0. O O O I I O • 0 0 0 ! 0 • O O O O, 0 0 0 O • 0 0 0 0 • 0 O·O O, 0 0 0, 
I ' I I' I I l ' '1 i I ' I I 

'' • 
-::,c nnn I '/ nn nnnl 1 "'7~ nnnl 1c:.n' nnn ' ,..,.c;:. nnn ~nn 'nnn In nnn l 1 ,l..-:1! ":l!an nl nnn 
C ;~ o \IV V ! -+, U U • V: V U -+ I .c;. • V V V .I .JV • \f V ':'1 .J. I ..J • VU V ' ' CV U • V UV I V o V UV 

1 
, ;- .;;i • J 7 V i I , ~ o v' V V ',. 

0,000 0 1.000 3°00,000 0,000 ;750 0 000: 0,000 0~000 i 0,000' ' 1 0,000 ~-·, ~ 1 ' 'n O ✓• J. ,n.., J, 7.0 .... .,. 

X3 o. oo,o, 
;:..• --"G"'R'--_...J6:i.JDw6c:,..,_, c2.ua.uo ___ ...110~0-0,.,,o __ _..,6Q.£,...,2_0.n __ _,_.o..o __ .,_o ... o,,.o ___ ,6DJ., zoo 20:o...._n.n_a_-1,JU.i.no o · 30 o. o o o 60--6..50 a 3;22..QO.Oc...· ----'-------~ 

( l -- \ 

•
"I, GR 599.300 361,000 598.300 400.000 &93,300 406.000 592,lDO 410,000 592,000 ;

6
2

9
0_.

0
0

0
00

0 

1

1,,·;. 
GR 592.200 430.000 592.100 440,000 592.300 450.000 592,600 460.000 593,300 , 

' ' ilC---f;R' '-..9..8-60_Q __ _uz..111Ul-~-5-9.8_.,_4Jtn s.ao..._o..on 5_0A c;,nn ......._. __ b!t!l.,o.nn 5...9_9,._9_.,.n.,n __ _,7,nll'I - nnn c;.QA: - Anl'\ --8-0-0.. •. 0.0Jl---~""=---~----i4i 

•
1:1 GR 597,800 900,000 598.900 950.000 604.600 1000.000 606 0 700 ll·0·0~---6-07:700- 1200,000 :,!,. 
11 NC O, 0 0 0 0 • 0 0 0 0, 0 0 0. • 100 • 3 0 0 , 0. 0 0 0 0 0 0 0 0 O • 0 O O O • O O O O O O O O 
"L . .......NH .. ____ .6 ~ooo ______ -0_4_n __ 425 ...o.o o _______ •.• D.9.0 •. -1.D.0.1 •. 0.0.0 ______ , • o so ____ .J..o o 0 • .no o.,_ _____ ,_.,045, __ 1.0.6.0 .•. 0.0.0 _______ osO---- •i 

:'; NH 1065.000 ,040 1700,000 0,000 0,000 0,000 0,000 0,000 0,000 0.000 ,:. 
o 1.,1 
5 - I 11i 

·, ___ ,u ___ .20 .•. 1-16----31 .•. o.oo --------10.03 .•. oo 0.----1065--0.0-0-----L09o .•. ooo 1-11s •. o.oo 144-0~0..0-0,---~ o .•. o.o•.lL.----0 • .00.0.----- .0.,...0.00 ___________ _,., 
'' GR 608.700 0,000 608,000 100,000 607,400 ?-00 0 000 607.500 300 0 000 608 0 400 400 0 000 

•. , GR 609.300 425,000 608.000 467,000 598.000 500.000 598.200 600.000 599.800 700 0 000 
" --G.L_ b OD . ...10,0 ... _,"8 0 0. 00.0 .. -6.0 0 ...2.0 Q _____ g_o.D •. o.o . .,__ __ 59_9_

0
.40 0.------1.0.0.3-..00 Q ____ 5_9_4_

0
4.Q.D __ _____,_..o.o.a...o.00 ___ 59-3~2.0 Q ____ _i 0.1.5-0.0.u.O ______ _ 

,, 

__ _____,,, 

GR 593,200 1020.000 593.ooo 1030.000 5g2.100 1040.000 591.600 1oso.ooo 592.400 1oss.ooo 
•• GR 594.100 1060.000 599.800 1065.000 600.600 1100.000 600,900 1200.000 600.300 1300 0 000 

''--GR--~0.0 .60 0 1330--o-0--0-0----· 60 7+.0-0-0·--1-364~0-00---601-.-8-0.0,-----.1-4-0 o. 0 0..0---6.0-8 O*l.0.0--LSO O-o-0-00------,..60-7-. 3-00-----l6 00"4,-0-00---- -- -- ~-----~" 

•
" GR 609.200 1100.000 0.000 0.000 o;ooo 0.000 0.000 0.000 0.000 0.000 j','.'. • 
I
,, NH 7.000 0 050 265.000 0 090 700 0 000 0 050 708 0 000 ,040 761.000 0 050 
a .________NHL... _ _,7 6.6-...0.o . .,__ ____ Q...9.0 1 2 3.0-• ..0 0.0--,-----0-7 O 2 O.D-0-•. 0 0..0 0 .,.Oj) 0 0 .Jl.O O O .... o..o,_u_ ____ Q-.-0 0 0 O... •. o O·.u..---------- " 

'" •:"i !! 21.013 33.000 700.000 766.000 3200.000 3100.000 4740.000 0.000 0.000 0.000 
21
~6-.-l-O..-l-.O.u----0...-0..00 60-9-.-8-0-0---100.-040,_____--6-0.9-.S0-0-----2..0--0-.-0-0-0----bl-O .• -l-00,_____ __ 2-65-.-0-0-0----608...-7---0-0----~2-90-.0.00------------1" Fl GR 600.600 310.000 602.600 400.000 602.800 soo.ooo 603,300 600.000 603.700 100.000 

.," GR 596.400 708.000 594.800 715,000 594.400 720.000 594 0 800 730.000 593.600 740 0 000 
" ~-?'LGR... .. -----595• 300 750...o.oo ___ 59.6.~9..0--U---7.6.1. •. ono 60 L,..8.llO 76.6 .• .onn ___ 6.02.....I.O.O 7.80... no o 60.2~.1.oo ____ __ao.o.,...0_0 __ .,__________ ", 

GR 603.100 900.000 603.800 1000.000 603.600 1100.000 600.500 1200.000 609.300 1230.000 ' 
.,. GR 609.700 1300,000 612.000 1400.000 611.800 1500.000 611.000 1600 0 000 610 800 1700 000 1,,. 

" - -GR 6 Ll ,.400. - ---18.00 .oon___ ____ 6Q.9.,-9.0.0-------190.0.-0.00--6.l.l....J+JJO 20 0.0.-0.0.0, ___ 0.....00-D------- .o.. 000 ____ o.:.ooO---- .. -0: 0.00-- -------i': 
": NH 5,000 .070 700,000 .050 705,000 ,040 763,000 0 050 771.000 0 040 ", 

- I Js, JA. •;:i NH 1949.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0 0 000 ,,, • 
,,r--x·;·---21. 3 75 ____ 3_3 ___ 0_0_0 ___ 10·0-:o O o·-- ----7-7 l~-0 ·o o ____ l _6_0_0_. 0 0 0 1650. 0 o_o ___ l_9_l _O ___ o_o_o _____ o ___ o_o_o __ , __ o ___ o_o_o ____ o ___ o_o_o __________ ~::I 

•·"j GR 614.800 0.000 614.000 100,000 613,000 200.000 608.400 300.000 605.800 400.000 ~1· 
"I--GR_-6os .. 6.o.o _____ s_o..o...oo.o.. __ 60A . ..Zo.o. ____ 6o.n..Dno __ 6M....t,..0.o.. ____ 6.9..3...,_o.n_o ______ 6.D..3..-200 _____ __:z_o_o_ •. o.OJL __ __..s9_7_ • .a.o.o __ _____:z_os ... o.o.o ______ _ 

.::

1 

:: ~~~:~~~ ;!~:~~~ ~~~::~~ ;~~:~~~ ~6!::gg ;;~:ggg ~~=:~gg ~~g:ggg ~6!::gg ~~g:ggg ::1. 
''·_G.R ____ 6o.4 .• s.o o __ ._ 1 o.o.o .•. o.o ()___60_4_._s_o 0 _______ 11.0.0.-00 o o.OJt..• 5.0.ll... _____ 1.2.o_o_ .. 00.0. _____ 60..4~60D--~-Ll.O o.. .. o.o.,_o __ -"-'60.1t. •. 1 o_.,.n _ ______.1 {+_O o ....o.o .. .,______ ________ ---1:•~ 
" GR 612.500 1455.000 613.000 1500.000 612.500 1600.000 612.500 1100.000 ~13.600 1750.000 • 

.,, GR 612.600 1800.000 612.800 1900.000 614.500 1949,000 0.000 0.000 0,000 0.000 :,, • 
:.
9r_NH,.___ __ 4_._Q_O.ij__ ____ .JJ.SO- i SOQ .. (l_Q..(j ________ .J_i .. u.lt----1-l 704_ ... U-Q.0 _________ .1J_4_£i ___ _j_150_._QQ.O -----11.--11.--' ,.,_'l __ .... J.,.99_7_.JLOU- ______ Q .-0.0.il------------"szj 

.;:'.: Xl 21.754 30,000 1697.000 1758.000 18DO.OOO 2100.000 2000.000 0.000 0.000 0.000 :I• 
:::i- -~~ ----6-i-~:-~-~~----~:-~~~----6"i°~-:-~~-~------L~-~-~-~~!---6-l ~-=-~-~-~----2-0 ~:-~~~-----6-i-~:-~~ ~•---3-0 ~-=~-~~---6-l.JJ3~:---~ :-~~ ~--------- --- ::1 

0 44 GR 610.aoo soo.ooo 011.100 000.000 611.000 6B9.ooo 600. 100 730.000 004.soo eoo.ooo ,: e 
", ____ Gf< ___ 6 05• 2D.O 9 D.D_,...()_0 n__ __ 6.0.5 .• ,0 0_0 ____ 10 0.0-0-00 ---- .6.0.5+6..0,~o~-~Ll O..Q. Q_Q_Q _____ __bQ!+~'t.OO __ ~J~2~0 o.. •. o.o u.O __ __c60Jt • 70 0 __ _.l.30 0.,...0.0 0----------------1'°' 
' ,·I ~ GR 604.900 1400.000 605.300 1500.000 604.400 1600.000 605.500 1697,000 601.400 1704.000 ~ . ",'. '' GR 599.900 1710.000 598.800 1720.000 598.200 1730.000 597.700 1740 0 000 600 0 400 1750.000 

,"' __ .GR- _6.0.7_ • .4_0_(L__)__7.58 .•. 0,0 Q ____ .. ..b.05 •. 9 0.0 ____ .1.8. on .• 0.0. 6.0_4+8 0 0 I 8.'Z.S~.0.0.0 ... ____ .6L3_,_7_0.D a9.L...O.O.O. 6l6 .. JtD.Q, __ ~ 99.7 ..... o.O. " 
I" NH s.ooo .090 1703.000 .oso 1706.000 .040 1757.000 .oso 1760.000 .090 ·~ 

e1::~~~---- 2002.000 o.~-~o__ 0.000 0.000 0.000 __ o_·-~-~o ____ o __ ._o_o_o ______ o_._o_o_o ____ o_._ooo __ ~-=-~o-~-----------1:;i • 

·'' Xl 21,824 34.000 1703.000 1760.000 370.000 370,000 370.000 0.000 0,000 0,000 "I 
I R • 

• '', X 3 0. 0 0 0 0 , 0 0 0 0. 0 0 0 113 5 • 0 0 0 0. 0 0 0 0. 0 0 0 0 • 0 0 0 0. 0 0 0 0. 0 0 0 0 • 0 0 0 "i 
.:--i:--•• iti:!~~----• ~~~:~~~----••it!:!f~•-•-•-l~i-~~:l~~-----:t!-:t~c~•-• ~-1 ~~~: ~~~ " • i~~::~-.. ---l~i~1~~•-•-. -. ii::~~~----li~i:f~~ ----------ili~1 • 

L.GR:......-6.0Jt ... .9..0-D--l.A.O..O~.D.O o 6D5~.7 0 o I 5 o..o. •. o.o.o __ ,6 Q.6....1..,_o a.,__ _ __._) u6 oo .... o O .._o __ ...,6.,_,n.6.,.D.0..0 1 6 8 o .•. o..n O 6.0_4_...Z.O O J 1.0.3.J) O o ,,j 
GR 597.200 1706.000 593.600 1710,000 595.100 1720.000 598.000 1730.000 600.000 1740.000 
GR 600,100 1750.000 600.400 1757.000 604.900 1760.000 607.200 1770.000 606.800 1800,000 
GR 605 300 1900 .ooo 604. sno :>ooo .ooo 605 .300 2022 ooo 615. 9nn .?08.2 .. onn n.,nnn o ,nnn • • 



',.. NC 0.000 o.o'oo iJ.doo .300' .500 0~000 0.000 'o.oo'o, 0.000 0~000 
., NH ,.:· : 3.000 1 .090 1600.000 I , .040 1651.000 'I 

1 
.090 2100.,000 0.000 0.000 1 0.0100 

, 1 :I!::, I:: I : , 1
1 

I I , I, ' I \ , 1' I , \ I I' 

• 
Xl ,'' ' 21~843 54.000 i600,.000 I 16151,o!oo 100.000 I 100.000 100.:000 I 0.000: I 'o:~ooo: 0~0100 

11 
,. 

X3 0.000 0.006 0'~000 1 10,60,000 0.000 ' :a.oo,o 10.000 0.000 ·o.ooo 0.000 
3 1 GR 6l3..300 0,000 612,400 LO..ll.J)J)Q 613,ZOO 20.0....0.00 6)2 •. 7.JJO 300.000' 6)3',J00 4.0J)...0.0...,_ __ .;..__-'-___ ~• 

GR 610.000 500.000 611.100 600.000 bll,600 689.ooo 600.100 7Bo.ooo ·604.5oo aoo.ooo • 
•' GR 605.200 900.000 605.ooo 1000.000 605.600 1100.000 604,400 1aoo.ooo 604.100 1300.000 : • 

' _GR 60.L_91\0 1400,0.00 60.6...1Jl_o __ 1.so.o.~o..o.o, ___ ,.Q6, 100 l 523--0.11.0 60.6....0.00 1 <:;74,(lOQ 60S...0.0.0--!.6.0..0--00Q.__, ________ ---I 

'[ GR 609.700 1600.000 598,600 1600.000 597,500 1606.000 598.800 1612.000 609.700 1612.000 ', • 
• , GR 609~700 1614.000 597.900 1614.000 596,900 1618.000 597.100 1622.000 601.100 1622.000, 

' _GfL ____ 6 o.1'. • .3.0..0 .... _1.6 25 ... o.o.o ___ 6_Q_9_ •. 7.o o. __ ..1.6 2s..-o.o.0 ___ 6 0..9..,.7.o.o 1 6 <'-1 .. o o.Q__ --6.0-1--4.0.()._ 16 2..1 . ..0.0-0--6.0.J.....1 o o l.6 3 o .•. O.O.Y-------------1 
:': GR 598,500 1630.000 598.900 1615.000 599 0 600 1640.000 609.700 1640.000 609.700 1642.000 ' 

~ •'•i GR 599,000 1642.000 599 0 700 1646.000 600 0 600 1651.000 609.700 1651,000 603.200 1651.000 I". 
1\ _____ _,GR _ ..... 6.0.7 .• 2..0 0 .......... l 6J.o .... o.o.o _______ 60.6.., 8 O.O~L7,0..0 .•. 0.0.0------6.G.6. .. l.0.0- --1-7..SO.., 0 0.()_ ______ 6.Q.5 .• -3 0 0----1.8-0.0 .... o..a O 6 OJo. ... 50-0----1-9 o.o .• 0-0-0------- j:: 
" GR 605,300 1922.000 615,200 1980.000 615.900 1982.000 617.300 2100.000 0.000 0,000 '. • 

• ,. SB 0,000 1,630 3.030 0.000 51 0 000 0.000 486.400 0,000 596,900 5'16.900 . ,, 
. -·-·------ ----- ., 
'' Xl 21.846 0.000 0.000 0,000 20.000 20,000 20.000 0.000 0.000 0,000 ,, • •·•1 X2 0,000 0,000 1.000 60Q,700 610,600 0.000 0,000 0.000 0.000 0 • 000 ,,1 "r _X_ ..... 0.,.0.0JL.. ____ _____o .. _o 0.0-.. __ Q.. 0..0.0,--~ 0 6 o~O.O O, _____ _j)~0..0.0- ---O~O.O.O-- -----0...-0.0 O, ___ _.,_,.Q_O.O...... 0 ,.0.0.0-- - - ----- --.O-~ 0 00....------ - ---------' 

•
" BT 21.000 689.000 606.200 0.000 1523,000 606.200 . 0.000 1574,000 610.600 0.000 I:::~. 

1 

,, BT 1600.000 611.800 609.700 1606.000 611.900 609.700 1622.000 611.900 609,700 1622.000 . 
· 'c_____S. 6.ll. O O O 6 0.9..io..0-----1 63 o ... 0Jl_.,_ __ 6J...l ... o.o O 6 0-9 ... 7.00 l.635..-0.0 0 6-1-1-,0 0 0 6 0-9 .•. 7.0 0 1635-...0-0 0 6.U ... 9 0 o-----------< 

'· 
I 

" BT 609. 700 1642.000 611 0 900 609,700 1646.000 612.400 609. 700 1651.000 612.200 609,700 :, • 
• ,,,~· BT l 7 0 0. 0 0 0 6 12. 2 0 O O. o O o l 7 O O. 0 0 0 61 o. 6 O O O. 0 0 0 l 7 5 0. 0 0 0 610•40 0 0. 0 0 0 18 0 0 • 0 0 0 ;" 

I'' Br 6 1..1....1 o o o ...0.00-.----1.9.0.0 ...o..o.o ---6.l.1..s.o o o .•. o.o.()_ ____ .J.Hao . ..o.o.o 61 s..zo..o ______ o. • .o.o.Q___1--9az •. o.o.o. ---61.S.,-9.0.0---- -" 
I" BT O • 0 0 0 2100 • 0 0 0 61 7 • 3 0 0 0, 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 ,;:, • •n NH 4,000 ,040 200.000 ,070 640,000 ,035 700,000 .040 1700.000 0.000 " 
,2~1 --------------," 

" Xl 22.099 28.000 640,000 700,000 1330.000 1250.000 1330.000 0.000 0.000 0,000 :: • 
• ,. GR 616,400 0.000 617.100 100.000 616,200 200.000 617.000 300.000 617,400 400.000 ,, 

1271 
__ GR __ -6Jl6. ~Q_,O_ _ _!t-3_0 .• _o o_o _ __ 6D]_.Jt Q_Q_ ___ _s_o_o __ Q_O_Q _____ 6..Q_a_4_Q.0__ __ 6.QA.-O Q_Q __ --606-.-SClO-. 640 •. o 00 602o-9--0.u.0-- 643 .-O.O·.v----------------1" 

1 GR 601,300 650.000 600.700 660.000 600,400 670,000 600.200 680,000 599.800 690.000 n • • • ~ GR 601,100 697.000 607,600 700.000 607 0 400 800.000 608.100 '120.000 607.500 1000.000 • 
:,: __ GR __ 61.2t,_o_a_o __ 1_cua_._ooo 6li-o-40.o_-------1.1-.o_a__ •. o.OD 61 z,..30.0__ 120.0-.--0.00 617...9.ou...o-~1.30.0-..-0-00-----6.LS-.... Joo 1-t.-0.0.. ... 0 40 

i' GR 618.600 1500.000 618.600 1600.000 618,400 1100.000 0.000 0.000 0,000 0,000 :; • 
• (" NC 0.000 0.000 0.000 .100 .300 0.000 0.000 0,000 0.000 0.000 I" 

1
1J---NH 3.__o_oo • 060 122.0.._0-o__o ________ .035 1Jo.o...-0-0-o----~030 22-43 .. -0-00 o • ..o.o.o 0 ... 0.00-- 0 •. 0-0.0- 44 

\34 

• 13~ Xl 22.405 36,000 1220.000 1300.000 1500.000 1400.000 
h, ___ x3 o...o.oo a. ...o.o.o. __ O ... o.oo 1 1 30 •. 0.00-. . ...o.o.n__-1.3LQ~O..O.Q_ 

" GR 640.700 0.000 614,700 84.000 614.400 120.000 I e:" GR 612.900 420.000 613.500 520.000 616,100 620.000 
" e 6.o.9...,0.0.0.......... 8 2 0 • .0.0..0 __ 6.ll.1. • .2 o 0 920 .• 000 601,300 1 020 • .o.o.o 
" GR 602.600 1235,000 602.300 1240,000 602.900 1250.000 . ., GR 601,900 1280,000 602.700 1290.000 603.200 1293.000 
" --GR 6DJ-..7_0.0. __ L4.2.G....O O O 6DJ-...6.Q.O __ 1.52_o • .O.O.O 60 Z • 4_()_0 ___ 1.6.2..Q....QO 0 

" GR 609.400 1843.000 618.900 1920.000 619,700 2020.000 ... GR 618.800 2243.000 0.000 0.000 0.000 0.000 t? .M 030 ... - • .03 
300 1, 00.0 0 • .o.o..o .. 

• ., Xl 22.426 44.000 1200.000 1445.000 109.000 109,000 
'" -GR .. _623~3D.O .... ----o .... 0.0.0.. -- .6 23-..3.0 0. 20 0....0..0.0.. 623..2-0.0 3.0..0 ... 0..0Jl.. __ 
~ GR 623,100 600.000 623.300 700,000 623.600 80o.ooo 

••" GR 626.000 1100,000 627,900 1200.000 619,500 1200.000 
1

" '-------6.R 6 QJ_J O O I 2 ZR ...5.0..0 6 2 4 ---3.0.0 1 2.1.8...S.O 0 62!<..300 J ?R.l . .S.On 
" GR 600.600 1300,000 600. 700 1310,000 601.400 1320.000 

.,, GR 603.100 1350,000 602,500 1363.500 625.400 1363.500 
"' ~GB-6G.6 .•. 2.0L-----118.0., 0.00 ___ 6 05.,_4 o 0 1 1.9 0 . .0 0.0. 601 •. 0.00 1 4.ll-0. • .O 0 n 
s, 

GR 630.900 1445,000 630.500 1500,000 631.700 1600.000 
• 56 

" 
GR 635.300 1900,000 636.500 2000.000 637.400 2100.000 

Xl 22.427 0.000 0.000 0.000 1.000 1.000 • X2 0.000 0.000 0.000 0.000 0.000 0.000 
BT 26,000 0 '' 000 623.300 0 ,, 000 200,,000 6,23 300 

~ " . ''"' ,. ,,, ... '"" " u ... " .. 

1620.000 0.000 
~o.o.o. .o....o.o..o 

613.200 220.000 
61'1.500 110.000 

0..1.~::ioo 1120.000 
602.500 1260.000 
608,500 1300.000 

..6.08....l.O.O 7-2-0..-0..00 
&18.500 2120.000 

0.000 0.000 
o. • .o.o 0 __j) . ..o.o.o 

109.000 .911 
623.2.0.0 t..o.o .. .o.o.o 
624.200 900,000 
619.200 1205.000 
6.0.S.. 700 128.1....500 
602.200 1330.000 
625.400 1366.500 
622.,-6.0.0 , 4.4.o .•. o.o.o 
632.900 1100.000 
638,200 2205.000 

1.000 0.000 
0.000 0.000 
o onn 300 ono 

•• m .. .. ,. .. 

0.000 0.000 " . " o .• .oo 0 0.00 .,_ __ -------,'" 
612.900 320,000 
611.400 765,000 
607...Lo..O--J..220 .• .0.0.0 .... 
602.000 1210.000 
608.200 1320.000 
6 0.8..-3 0..0--- l-8.2-0 0 .0 0..0 
618.400 2220.000 

0.000 0.000 

,so. 
51 

----------1" 

:e 
------------!:, 

I 

J • 
0 • 00.0........------0 ... 0..0.0------------~"' 

" 
0.000 0.000 •• 

623...1.00 500 .. 00.0 __ ---------1" 
625,000 1000.000 
608.700 1234.000 
6.0.2...0..0.0..----l.2..90 ... 0.0D-
602.600 1340.000 
604.100 1366,500 
'-22..800 } t.4.5~.0-0--- ---------1" 
634.100 1800,000 

0.000 0.000 " . '5 

'" 
0.000 0.000 

• 911 0.000 • 6?;1 ?00 o , ooo 

' ''" .... , .... 



BT 400.000 623.·200 0.600 500.000 623.100 '' ' o .• o'oo· 600.000 ' ' 623.10'0 o.oob 700.000 ,, BT 11:,623.300' 0.000 000.000
1 

, I 
62.3.600 0.000 900.000 624.200, 0.000 1000.000, , 625.000 

' I I I 
BT I' ,1 'o 11100.000 626.000, I 1 0 000 1200.000 " 627.900 623 0 200 I 127B.!:>OO '628.9•00,, 624.300 ' 'II:•:' e ooo, l' I • l,:.:,c,•_onn 1

1 
.t.a.nn _ nnnl _. RT '\,?Al,_ t;f\ n h?R._Qnn, , F.. ?Ila._ ':ln n ,1 4,:.-=1 c;nn ,:.,:io _ cnn, ,:.:?i.; _ ta.no 1·:u:,,:._t;nn. I I , ,:.7c;,. ta.n.n 

BT' I 
I .a.~,_, .a.•_,. V-., ,, ...,._,,_,,. ,' V V ....... -r._,,.,..,, , ... 630 1:90Q ~~ ., • .,.,,.., '""'-•-•~" V ........... 1 ..... - 'f'"' ' 

I 
-~ ... ,.,,..,,.., ............. --.- .., .... , .. ,-...... v,o vvv I I 

630.300 625.700 1445.000 626.300 1500.000 630.500 . o.opo ~600.000: 631.700 i 

.I 

I• 
' D :.JlO O Q_. ooa II ·• B.I 0.000 1100. QOJJ: 6.J-2.....9.00 0 • O__D_Q IBDQ.QOO 63,4...;J 00 1200_.opo 635---...lQQ 

'' 
,, BT' 2000.000 636.500 0.000 2100.000 637.400 0.000 ?.205.000 638.200 0.000 0.000 ., 

' • 'i 
I 
I • 

' • 
';1. 
' .:,~ 22.1,,34 0.000 D_.JH)_O _ n_. no o _ 40.000 40.000 4J!,_,J)_OO 0 •• 000 0.000 04 ,QO o -

0.000 0 • 000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

'-X 22 .-4.45_ _____ ~0-~0_QO _ O_.JJ_ O_Q__ O. 0.0.0 __ 511_0_0_0 ____ 50_ .. o_o o 5a • .o.o o D ._o_QO .,_o_o_o__ o .. o_o_o__ 

• 

•• ; 

~ .• , Xl 22.446 ". 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 
o ... o_o_o ____ o_._o_o_o _____ o- 0_o__o ____ ~o ... o.QQ ______ o_. Qo_o ___ 0_._o_o_o ____ ~_ .. o.o~-------9-1.L-._ .. _o. .. o,QO __________ -;;! ' __ 1(2 ________ 0_. o_o_o __ _ 

" BT 0.000 623.300 0.000 200.000 623.300 0.000 300.000 623.200 0.000 "~ 
623.200 0.000 soo.ooo 623.100 0.000 600.000 623.100 0.000 100.000 ':: • 

26.000 •• BT 400.000 
' c--B.T 623 .• 3_0_0 ___ o_._ o_QO a_a_a .. o_o o 6;, J. .. 6 o_o ___ .o_. p_o_o ___ 9_0_o _ __o_o_o ___ ..1,2_4_ •. 2 o o o • .Qo_o, __ ~o_o_o_._.o.Qo 6 ;,_s_.,_o __ o_ " 

1100.000 626.000 0.000 1200.000 627.900 623.200 1278.500 628.900 624.300 ,: .• 
628.900 624.300 1363.500 629.900 625.400 1366.500 629.900 625.400 1400.000 

~--6 2s_._1_0_0 1 !°+.!t-.5.-a.o.o ___ 6.3 Q--9.o_o._____626..3.0 o 1 5 o.o .• o.o.o 6 -:i o...s.o.o _____ ll • .QQO ___ 1.6.0.0 • ..o 0.0 ___ 6.Jl.. -W,Q ____________ -i 

1100.000 632.900 0.000 1800.000 ~34.100 0.000 1900.000 635.300 0.000 " 

','I BT 0.000 

•j··µ,T 1201.500 
iis .T 63_0 •. 3llQ 
•" BT 0.000 

', . 636.500 0.000 ?.100.000 637.400 0.000 2205.000 638.200 0.000 0.000 •·:1 BT 2000.000 

-----------------------------------------------------------------------------1" 
" Xl 22.453 ,e20, X2 0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

40.000 
0.000 

40.000 
0.000 

40.000 
1.000 

0.000 
0.000 

0.000 
0.000 _g_:_g_g_g ________ ....,11~ • ' ,., -------- ------

0.000 11 
0. 000 :,1. 
o .•. o.o.o __________ -----; 1

'"1 Xl 22.454 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 
•:'. QT 4.000 46RO.OOO 7220.000 8150.000 11200.000 0.000 0.000 0.000 0.000 p--JiH ___ 3..JJ_OJL ______ ~o_z_o ___ s n_o o.o • o 3 ___ 61.2_..o.o.u.... _____ .J>_3_ ... o __ .... 1_ 2...4!t..Jl o.o _____ ,.JlJlJl, ____ o_.__o.oo __ _ 

e:::1 Xl 22.508 25.000 539.000 612.000 290.000 290.000 2<10 0 000 0.000 -.600 0.000 ". " "_GR ___ 62.0 .• 2 o.o _____ a__o__o o ______ 6-1.9.~4-o .... o ___ -2'>..,_o oo_ __ fi.L7~20_o____ 1 24. o o a_ ___ ,62-Q...7 ... o,_...o __ -'2 ;,4...__o_o o"--------'60-2.0_..3 QQ _____ 3_,24..o..o_o,.._ ___________ .7 
, GR 621.400 434.000 608.900 479.000 608.900 524.000 609 0 400 539.000 603 0 600 543 0 000 r 

•t•1 GR 602 0 900 554 0 000 601.600 564.000 602.400 ::>rt+.OUU 603.200 584.000 t.04.0UU 594.000 7::. 
~

"I--GR __ 60 !t.-20 o ____ 6 OA .• _o_o_o ____ 6_Q4 • .20._o ___ _t,_09._o_o ___ 60J--,,.b._o_o __ ~6-l ;,_.._o_o_n _____ 6 o 8,._6_0_.,_o __ _,_1=2•-·-0_0 o 6 09_._a.o.0 _____ 112.L.0.0------ '" 'L GR 608.500 924.000 608.500 1024.000 610.700 1124.000 612.800 llR6.000 620.800 1244.000 :; • 
•' NC 0.000 0.000 0.000 .100 .3oo 0.000 0.000 0.000 0.000 0.000 ., 

,,, 3 ~n 5 3 
I- ....J\IH _.o.QO _______ ._a.Lil-_ 3.9 .• _o..o._o ______ n_3c;,5 ___ .6J.z...o.o_o_ ..o. n____-1z5,_4__nno o •. o.oo 0,000 Q..OO .. 
~, -•l"il Xl 22.589 0.000 0.000 0.000 428.000 428.000 428.000 0.000 .600 0.000 .i;. 
"___NJ-t ____ 4_._a_a_o --~·o.9__o_ __ 59A_..oo_o_ ._o-4..0 __ ~6aQ.oo~o----~·~09o ___ ______u_4-..Jl.Q-____ ,u.._o __ ~J. ZQQ..o.o.o ____ o_._o_o_.,__ _________ ~'.; 
137 1 ~ 

•t• Xl 22.970 23.000 594.000 680.000 1700.000 1900.000 2010.000 0.000 0.000 0.000 :, • 

~: ~~ 62;-:-;~~ ~• ~~-~ 61~:-~-~-~ 4 ~~: ~~~ 6l;o ~~~ l 0~ • ~~-u.~---61-~:~;v~~~---2-0...,_~ ~~~ 61;: ~~~ 30~~-~-~---- lj 
e" GR 611.100 400.000 611.400 500.ooo 611.200 5ci4.·ooo 604.900 612.000 604.400 620.000 ~I• 

" G-8 ho 4...3.0.0-~6 30.LQOO & o 4--3..0-0 __ ~6~4 o~on o 6_Q4-J..0.0 __ ~6-5n . ..Qo,~o~-~60-4_..Lo.o __ ~6~6-o_.-0~0~D~-~6~01,._.5.o.o_ ____ 6-7.!t-_..o_n __ .,___ ________ -------1" 

.''I GR 610.000 680.000 608.800 704.000 612,500 714.000 6)1.700 800.000 611,300 900.000 " 
... I GR 611.600 1000.000 616.100 1100.000 622.600 1200.000 0,000 0.000 0.000 0.000 :: • "r~H 6~ 0 0 _o.3.n _____ l,92..5.0 Q4_n____559 , 3 0 0 •. o_9_Q 5 7 8 • 7 0 .0.-4 O 64.Q..l O o • n 9_ 

" NH 646.000 .040 1073.300 0.000 0.000 0.000 0.000 0,000 0.000 0 0 000 
• u :• 

" ____ 2J...La5 ____ 9_Q._o_OJJ ss.a.--3 0_0 _____ 6-'+.6 __ o_o o ___ ~o.o....o.o.o, __ ~1~s. o __ ._o o o 9A...O..JJ_o,~----·o_._o_o~0'--________ -2~1 o.___ o_._o_n_o ___________ -, .. 

•I:: ~~ 6!~:~gg g:g~~ 61~:~g~ 1g:~gg 61~:~gg 3~:~gg 61~:~gg 5i:igg 61~:;gg 1~:g~~ 1
:: e 

[' -G.R 6 L6, 3 O O 96 .20..0 ___ 6.l.6.. 2 0 0 I 1 5 .5.0 ... D~---6~L6. ._DJ)_O~--~l ~34~_1.Q.Q___ __ ..6.l c; • 9 0 D I 54 • o_o,~ __ 6_l5_._an ... o~ __ _,J....,73_. 20_0 __________ --< .. 

r' GR 615.700 192.500 616.000 211.700 616.700 231.000 617.400 250.200 617.900 269 0 500 '" er' GR 611.900 200.100 611.500 3oa.ooo 611.200 321.200 616.soo 346.500 616,500 365.100 ;:e 

, . 

r'L.,_ __ G!L ... --6.1.6..--3 o_o __ ~85~Qo_o __ -6J..6 .3.0_0 _____ 4 0_4_._2_o_o ___ ,6.l.6..-3 o o~-~4 2 3 .• 5 o_o ______ 6.l.6_._3_o_o ___ 4.-4_2_J___o_o 61.o...ll__o_o ____ 4 62.• .o.o_o~------------," 

lss GR 616.400 4Al.200 616.400 500 0 500 616 0 400 519.700 616 0 400 539.000 616.-500 558.300 ~"I 
• GR 615.100 561.200 613.800 564,100 612.500 567.000 611.100 569.900 609.800 572 0 900 ". ", GR 6 Q8_.5.!)_0 5 75 • 8..0.0 6 O 7_._6.0.0 5 J'_8...l0-~0~-~6~_Q6. • .B.0.0 ___ 5=8~L..6..0_0_ 6 0_6,._0JlO 58 4. 6 o o 6 QS. • ..3.0_0 SJU .... 5JlJl _________ ~~ 

GR 604,900 590.400 604.500 593.300 604.100 596.300 604.100 599.200 604.200 602.100 
GR 604.400 605.000 604.500 608.000 604.600 610.900 604.600 613.800 604.700 616.700 •• 1.,.: GR 604,,900 619,,700 605 .. 100 622,600 605,300 6,25,,5on 605 600 628, .',00 605 900 631. .no 



GR , 606~200 634.300 606.600 637;200 607~1'00 640.}00 l;og.oo'o 643.100, 611.000 64i6.000 . 
GR .. 1 '1,610.400 · 660.200 612.600 674 0 500 612 0 500 688. 70() 612.400 703.000 612.300 1 717.200 
GR,'i. 612.200 ,·731.400 612.000, 

1 
: 745.700 [I '612.000. ,, 75g.900 612.000 : 774.200, ,,611~9001- ,, ' 1788.400 

GR 612.300 ao2. 100 i61z'.soo1 , 816.900 ' ,612.000 031.100 612.900 1 
, 045l4oo, 1 613.ooo i 859.600 '· 

• ·I GR 6i3.000 873.900 613
1

.100· . 888.100· 613.2.00 '90'2-!300 613.600 916.600 1 614:.1.00! · 930~800, 
• GJL_ 614 • 600 ~4~.Jj)_Q_____jil__.,2.J)J! __ ~9~5~9.~3.00 615. ao'o 97,l...;6.00 61.6.. 300 987. 800• 61 7. QQ0_-1-(),0Z...O-

• I 
I 

_,, 
I ' 

·• ' . 
l>R 617.800 1016.300 618.600 1()30.500 619.300 1044.800 620.100 1059.000 6'<'0.900 1073.300 

• NH 7.000 .030 183.QOO .040 492.000 .060 523.000 .040 560.000 .0S0 
"iH SA.l •. 0.0 Q • 070 683....0.0.0 • .nsiln __ _._8 .... 3,c8,...,.,.Q..,.Ou.O,_ __ ~o,_.~o n""Q.,____ 0..1lll.v.0----u0 . .,(l(U). ___ _., __ o O O O •. O.{Ul----~ --

•; •I Xl 23.500 17.000 492.000 583.000 1300.000 1450.000 1820.000 0.000 0.000 0.000 : •. j' -· X3 _ .Q •. o o o, ____ o.-o on.. _____ o_ •. 0.0-u..o ______ ..o.. •. o n.o, ____ o. • .o.o..o_. ___ 1.05....0.0.0 ______ n •. 0110.,_ ___ _,,o .. ~o..o,.,__ __ --"o~ o o o .. o....o.o.o 
' GR 624.200 0.000 624.700 83.000 623.700 183.000 627.200 233.000 626.600 283.000 

~ .!, GR 625.800 383.000 626.400 49?..000 606.900 523.000 603.500 533.000 605.200 543.000 :;,• 
' __ ,GR, ___ 6.0.6 •. 1.0 0 _____ 553 • .o 0.0 ___ 6.0 7 .• 2 0.0 60. •. 0 00, __ .6.l.3. • .1.0.0-- 5 83~ 0.0.0 :6 12 ~9.0. 622...0.0.0 6.15+60.0------663 • .0.0..0. -----

GR 617.200 783.000 617.900 838.000 0.000 0.000 0 0 000 0.000 0 0 000 0.000 , 
•. ,, NC .060 .oso .04o .300 .aoo 0.000 0.000 0.000 0.000 0.000 1,

1

:,:

1
e 

"i........J'lil:L ______ 6 .• _0Jl.O ___ ~Jl.3.0 ___ 4.93 .• .4.0.0 
0
.0.SO 5.1L

0
Jt_0..0-----~-.0~0 __ ..5.u __ 40 0 • 0.5.0 .o.z..,_ ________ _,f,_ 

" NH 697.400 .090 710.000 0.000 0.000 0.000 0.000 0.000 O.OOO 0.000 
... "i• 

!]-~:--- ~-~39 2n_oo.o.. .. _.........A..'ll_oA.Q..o_ __ .....59-7.....90.o ____ LB.1.~o.o.o __ ....,.a 1. •. oo.o __ __i.a.1.. o.oo___ 0
0
.-. M

0 0 
o
0 

---0.
0

9 •. 0.0
00

0
0
---------0...

0 
•. 0

0
0
0

0
0
---- --- 1 

~ A~ OoOOO 0.000 0.000 0 0 000 0 0 000 5gJ.900 619 0 500 ~ •i·~1R 624,200 0.000 624.700 83.000 623.700 183,000 627,200 233,000 626.600 283,000 ~,• 
;' R 625. •. aoo 383 .ooo 6?,.b.._lt.0..0.. it92.0DO 623. .. 00cv--~4.9.L..40..0--~61.l.. • .Jil.0---4..9.7-4-.00 61..o...4-00 SU..4-0.01----------1'~ 
i'' GR 608.000 537.400 607,300 545,900 618,500 545,900 618.500 548,900 607,300 548 0 900 ' 

... , GR 606.400 557.400 605,200 567.400 603,700 577.400 606 0 500 587,400 608,200 597.900 ,: • c~ GR 6 l . .8...3.0.0---5.92• 9.ll..O... 61..3 • l O O 598 •. O.Oll 6 l.2..9.0!l---b.7-2. 0 0 0 . 6-1.5...£.0.0 --683...0.00 61.S ..80.0...---6-9.i'.r4.0-0... ·~,;: 
'I GR 616,100 710,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ~ 

e"1 sa 0.000 1.a20 3.o4o 0.000 100,500 0.000 1052.200 0.000 603,100 603,100 ,.e 
":....._Nf:L.. ____ ..s .•. ooo ......JUO. ___ 2.3.34.o.oo.... ______ o..4_n._ ___ !>9-7_4,D.n _____ .,ot,o_ 511, 4.Jl.o. _____ 4.o~ __ ...s.11~4.0.o _______ .os. :,,: ~ 

>' NH 697 .400 0.000 0.000 0.000 0.000 o.oao 0.000 0.000 0.000 0.000 
ei2s, 

;,~f:.xl __ ~ . .3-545 ___ .-25.-0.0.0 _ ". 
'•' X2 0,000 0,000 

.,, X3 0.000 0,000 
"" --BT ____ 12 • .0.00 ______ .. o~o.oo 

_ . !+!ll .•. 4 O-D--~591'..9 o.o.---~.a ... o o.o ____ .....30_. o.o..o ______ .3.8 ... o.o.O-----O ... o.o...~---0 ... 0.0.0. o ... o.o.o _________ ...,, 

1.000 61A.eoo 619.900 0.000 0.000 0.000 0.000 0.000¥ Ai;,e:.:CJnc/ [= • 
0.000 0.000 0.000 597.900 619,900 0.000 0.000 0.000 r-.._ • ·/ , 

.62.4 .. 2.00 __ ..o..,.o.crn 83.ooo ---624..,.-7 . .oo . Q.-.OJ).!) 1.83 . ..o.oo -.!>23.-'Z.O.o. ..;...!fil)--f...d.J-;1'...,' 

, BT 233.000 627.200 0.000 283c,OOO 626,600 0,000 383.000 6~5.800 O,OOO 492.000 " ~ ::~• 
.,, BT 626,400 0.000 497.400 623.000 618,800 545.900 -&22:aiio·----6f8~·500 .~4.8~~~(),,~" .. 622.800 ,, • 

"-B.1... .. __ _b1.s .. 5o.o .... ___ 5.91 ~9c0o ___ i,22 . ...6.,oo i:.1 a...311..Q - ·-i9:cr.a:0c.-J...1~9~ci:0-~ --:--:~7i:oiio·••O- o •. o.o.o .0.0()............ ___ ~ o .,...... _________ ......, .. 

e" GR 625.000 383.ooo 626,400 4g2.ooo 623.ooo 497,4nn-.,~~6ll.3oo 497.400 610,400 517.400.,e 
"' GR 624.200 ~o:ooo··· .624~'ioo 83.000 623,700 183.ooif--L-- 627.200 233.000 626.600 283.000 I~ 
".-GR ___ 6oa..oo.o...... __ 5.3.1 •. 4.o.o.. _____ 6n_1 .300...... ___ -5.45 ,_9oo &1 a.s.o.0--S.45 .. -90.£1.. ___ .. 01.a . .soo..---548.. 900 001. 30.0.........--54.S~-900 ."' 
• GR 606,400 557.400 605.200 567,400 603,700 577.400 606.500 587.400 608,200 597.900 

.,, GR 618.300 597.900 613.100 598.000 612,900 672.000 615,600 683,000 615,800 697.400-----------<~I· :r-- J\lc,..... __ .a ... o.o O , O 'l O 3 4.L • .0.0.0.. , 0 5 0 3 9.l.....0.0.0.... ---·OA0---4 4.L • ..0.0 0 5 0 4.A..70 •• 00 00 00 O •• ()0 70 00. '~' • 

e:41 
, Lt\lH 578.000 .090 1078.000 .060 1278.000 .040 1761.000 0.000 

1'' xi ·-· __ 2 3 .. 5.9.lL..... ___ 3.L •. o.o o 3 4.1 • .n o.o. ___ .. .......!tAL •. o.o.0 __ ~41-QO.D ___ ...1.o.1 .. o.o..o.. __ -.9.l. • .o.o.o ____ 0...0.0.0......... -1 • 4_9_Q.... ________ ,0,. o.o.o __________ _ 
''i X3 0.000 0,000 0.000 0.000 0 0 000 620.000 0,000 0.000 0,000 0 0 000 " e«. GR 629.500 0.000 62B.800 78.000 629.800 178,000 629.500 278.000 629,100 328.000 :, • 
i'"--Ga.. __ 627 •. 9.oo __ -3.4.1 __ 0.o.o_ ... 6.l.6 • ..9.o.o. ___ ......3.72~.o.o.o ___ ..... 6U.~3oo 380 .•. oo o. ___ lf>0.9.. 80 o ..19.1. • .o .... o .... o~---"'6"'0a...2.o o __ 3.9.s~o.oo_ .. _ 
~ GR 605.300 408,000 606.900 418.000 608 0 300 428,000 609 0 000 438.000 609.200 441.000 

•·" GR 614.100 447,000 615,000 458.000 613. 700 478.000 616,000 578.000 612 0 100 678 0 000 
. "L-GR ___ 6 l 5+o.o.o __ u_8 __ oOJL __ 6.l..4_.1_n.o _______ a.1.0_ o.o.o. ----6.1.3....4.o.o _____ c;;.1.0· .. o.o.o__ __ 6.ll. 6 0.0----Lo-1..a. o.o.o 1.3 ... aOJL __ ..1.ua ... o.o.o_ 
~ GR 615,400 1278.000 617.300 1378,000 617,400 1478.000 617.500 1578,000 618,300 1678,000 

.;, GR 618.300 1761,000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 
" 

---,·" ,., 
:., 

:" . 
~64 

lts; 

1~· 
I::• ------ ---

":1 Xl 23,707 0.000 0.000 
-,-31 J X3 0.000 0.000 0.000 

·---------
0.000 475.000 335.000 
0.000 0.000 620.000 

635.000 0.000 
0.000 0.000 

.360 
0.000 

---g-:·~-g-~---------r1~. 
p ----------~--- -----· 

Xl 23.793 0.000 0.000 0.000 

e" X3 0.000 0.000 0.000 0.000 
t'' ·---

Xl 24.059 0.000 0.000 0.000 • X3 0.000 0.000 0.000 0.000 
NC 0.000 0.00° 0.000 . 100 

, . .• " u .... ~· . , ,. " .. . ,., ... ,. M. 0 

355.000 
0.000 

1010.000 
0.000 

,300 

• • .. 7" .. .. 

- -------- ----------
255.000 475.000 0.000 
620.000 0.000 0.000 ________________ o_:_~-~-~--·-::~-:-ggg _________ -"il • 
765.000 1425.000 
850.000 0.000 

n .. 000 0. 000 

0.000 
0.000 
0 . 000 

.. ' ~ . ~ 

.840 
0.000 
0 000 

0.000 
0.000 
o. 000 • 



Je NH 3.000" ,050 1000.000 .040 1114,000 .050 2922,000 0.000 o'. ooil' 0.000 • 'I , j I I I• / r I 

' "' I ' I ,,, I I I I ' ' ' ' ' ' : ' I I ' ' 

-.

r I ~~ I' ir::~~6 ' ': 4~:,::~~ f 00:::::::b' ,: l!!::::b~ 18,0:::::::r /!~~~~::::::: I' 12~1:::~:::: i ~2~::::::: ' I :::~:::: ,::::::::: : I I ., 

' 'GR 629.200 0,000 , 619.5001 1 
20.000 61R,600 , 100.000 617,600, 1200.000 '618.200 300.000 

;c,.__'..,EL_ 6J 1, 6oo 400_.Jl__O__Q, __ ,u5...Jio O' 5!UL, ooo 6H,~l.O o 53Q~O~ 1 62'2, n o:o 540..:ooo 622; 0no , ,.61J.•-:..0.oo • 

., GR 611,200 1015,000 610,800 1020.000 609,300 1030,000 610,900 1040.000 611.200 1050.000 , 
GR 623.100 100.000 623,600 aoo.ooo 623,ooo 900.000 621.ooo 1000.000 618,500 1009.ooo i;l• 

' GR---------'6.U .• ..1w.o ___ LJl.6.0....o.o o 6 1.0.._a.Q0, __ 1.o.1_0_.o.o o b.1.0--B-D o 1.o.a o. •. o o.o __ ,-6lJl._8.0.0-.J..o.9.o ... oo o 6 J...l..-2-0-0--1..ll.9.3 --0.0-0- __________ ____,, . 
• 

' GR 614.700' 1096,000 620,900 1114 0 000 622,300 1200.000 620 0 000 1300 0 000 619,700 1400,000 ,. 
GR 619,000 1500,,000 619,000 1600.000 617,600 1700,000 618.200 1800.000 618,000 1900,000 ____ ,, 

, • ,, ---~:----~~!:·~~~-. -~-~~-~-=-~~-~---~~-:~~~-~-- ~-~~~~~ :~~~~-~:---~~~-~-~~t~ :~~-=-~~~ ~;~~~-~ ~i!-~i~~--~:~~·::~-::~ ---j:'. 
i :

1

, _Ne ______ ,o5o _____ .o~o-----~~-
4

--- .100 .s__<>_"__ _______ o~~-o o.o~~----- 0.000 0.000 ___ --~--=~~~----------------- ;; 
al'.'. ~! 2~•~?~ 5~.~~~ 100~-~~~ l??~-~~~ 73 0 000 73,000 73,000 0,000 0,000 0.000 :: • 
'W' 1 , A.J UciUUU UaUUlJ U.UUU q._1,fJoUUU' ___ OaOOO iiRS.000 0.000 0 0 000, ___ 0 0 QQO 0 0 000 1, ._.. 

I
" GR bl7.600 400. 000 617.600 400.000 617.600 400.000 617.600 400.000 617.600 400.000 " 
,"r--GR ___ -62.6 ,.8 0.0..- --_o -0.0.0---6 1.9-5.0.0 .. ---20 . ._0 o.o_ .6Ul-&.O O .0.0-0.0.0. ___ .&.1-Z... 60 0 2.0.•- •. o.o.o_ hl.8-o-ZQ.Q__ __ ...30.0.,.0 Q.Q.. ___ • _______ , ' 

) 
.,, GR 617.100 450.000 615.800 S00.000 616 0 700 530,000 622.000 540.000 622.800 600,000 ,: • 

, " -GR--623 •. LOO-. --10.0 • .0.0.0 __ ..t,.23. 6.00-~--BllJl .•. 0.00-----6-23 •. (),o_o 900 .•. 0Q{l___ ___ E,.20 • o.oo.. .. ___ --1..0.0.0 • .oo.o __ .. 61.S-~30.0 ---- •. l O o,o .• oo.O-------··- -------,' 

.::I i~ ~~~:~gg ~g~~:~gg ~~::~g~ ~g~~:ggg ~~~:~gg ~g!~=~gg ~~~=~gg ~g;~:~gg ~~~:~gg ~g;~:~gg 1

:~·. 

' R'--------6.0-S-..3 00-----1-0.63..--0 M------6-1 6-,-l.0,0------l.0.9.S..-0.0-0,---62 0 . ..0.o_o, __ _,,_[)_9_5 • .o O O 61.6 .-1-0 [)__...:....------1.osJ5 __ n O O 62.01 9 0.0 l-1-1-4--•• 0 M------------," 
"I GR 622.100 1105.ooo 622,100 llA5,ooo 622.100 llA5.ooo 622.100 1105.ooo 622.100 110s.ooo '" 
zl GR 622.300 1200,000 620,000 1300.000 619.700 1400.000 619,000 1soo.ooo 619.000 1600,000 • ·,·,1• ::lr-·::---:;!::~~ ;;~-~-: ~~~ --- :i:·:~-~--- -~j~~-:~-~-~--!~=:~-~-~ ~:~~:~-~-~----:;-~:!;~ ;~~;:·~-~~ ~i ~:;;~ ;!~~ :~~~--- - l, • 

• ,, GR 619,700 2700.000 619.200 2800,000 618,100 2935,000 0,000 0.000 0,000 0.000 , 
" -~ss _____ o • .oo.o.. ____ 1 •. 1.s.o ____ 3. 010. _____ ._o •. o.oo.. ____ ___gs_ooo ______ .. o. o,o o ____ 7_4_0--30 ___ __o__ oo.o.__ 60.e.Joo _______ ..t,_os.o-30 o ___ " 

·"\ "I 
: .• ,. Xl 24.514 0.000 0.000 0.000 74.000 74.000 74.000 0.000 0.000 0.000 

1

::

1

• 

"h2-----0.. 0 0 O-----O .•. Q(),Q.__ _______ 1 .• 0 0 0 6'20.-2.0.0-----622 .• 80.-U-----0...0 o.o -~O •. O.Ov------ ..o...o.o Q___ 0....0.0.0----.0--0.0.0 " 
" X3 0.000 0.000 0,000 450,000 0.000 1185,000 0,000 0.000 0.000 0.000 " 

•
R •• , BT 12.000 450.000 622,800 0.000 500.000 622.900 0.000 600,000 622.900 0.000 7 
·o ...... BL ___ 700 ciD.OQ ___ 62-3-1.0 (1 ________ Q_.,..oa__o ___ ao.o ... o.O.D------621.-.1.0.U--- -- _o_CI o.o.o ___ --9.0.0....11.Q0 ... __ -623-9.0L __ -----IJ...., 00.0---~l_{)Q_Q • oo_o, __________ ., 
,, BT 624.500 620.000 1046.500 624.600 620.200 1048.500 624.600 620.200 1095.ooo 624.SOO " 

•-·. BT 620,000 1185,000 625.600 0.000 1200.000 623,200 0.000 0.000 0.000 0.000 1

". 

;;:, ~~~ .a .o o o -- - .o.,9.0-. -- -4-41 • o o.o. . ------• o 00 5.'"-1 .•. o o.O-- -0.6~ _-55-1 .• o.o, .o.~s ...5.96 •. 0.00 .. ----·-•-090_ 
" NH 605,000 .070 624,000 ,050 841,000 .030 1310.000 0,000 0,000 0.000 ~ 

- JS , ✓---------- - - - :7 -
:' __ _x_1-___ 2..4.,_7_39_ ----- .. 26.,.0.o_ci _____ 5_4.r:. o.o.o ___ :__t,.os'.o.oo .. __ ...:..,2o_o_._o.o_o. _____ ,._o_o •. o.o.0 ____ 433 •. o oo _____ .o. •. o.oo - • 06.0 o •. ooo________ "I 

.. - ·': X 3 0 , 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 --.... o· ~ 0 0 0 111 0 , 0 0 0 - 0 • 0 0 0 0 , 0 0 0 0 • 0 0 0 0 , 0 0 0 :,, 
., GR 627.000 0,000 627,600 35.ooo 621.900 ss.ooo 619,loo 141.ooo 619.100 241,oooS-S-f 41-_r,,I 1::1• :

1
GR __ o.l.9 .• Jo.0---3.9-L. o o_o ____ ...6J.9.,.6.o.o. ______ 4-4.1._u.oo .6.2 0 •. 1.o_o _____ _s_oi • .o o_o ____ \61.1 • .9:n o _ _ =~-4.l:"::o.o.oJ __ ..6.L4.. 3o_o _____ ..ss.1 .• .o.o.o :____ '''.\ 

.,:I~: l!!~:fgg :;~:ggg. ~!~:!gg ~;!:ggg t~~=~gg ;Z~:ggg :~g:~gg ~:~:ggg t~!:~gg ::!:ggg . :j• 
~'~-GR-- .. o.l.9 ..s.o O--l0.4.t. •. oo.o _____ 62o_, 200 ____ ..11.u • .o.o o 620. • .soo 1 241 • .o 00 ________ 623 • .1.o_o_ __ -1.2.6.2...o.o.o ___ ---62.6 .. 4 •-o ___ .1-2e, 1 .• .0 o •-~Xe~+_____,'_; 1 o ___ '"I 
:: GR 027,700 1310.000 0.000 0,000 0.000 0.000 0,000 0,000 0.000 0,000 " 

... , NC 0.000 0,000 0,000 ,100 .SOO 0,000 0,000 0.000 0.000 0.000 ~i. 
" __ N_r,1. ____ 0 ... 0.00 _______ • .o.S! a {+_9-1. o.o o_ ----~.oAn su.o.on • .060 ______ .ssL •. o.o. .045 59.o. •. oo o__ _________ o_9_0 _______ _ 

" " NH 605,000 ,070 624.000 .050 841,000 .030 1310,000 0.000 0.000 0.000 

• ::, __ x 1 _____ 24 .•. a.45 ____ 1!. •• o o o _________ .o .•. oo_o _______ n. o.on 10.0 .• .0.0.0 __ ----1.3.o_n_ • .oQo ___ --1.3.6.ll JI.OD n. oou.,_ _____ 010. ____ o_._o_o._.,___ ____ ----------1l~ • 
I'"! X3 0,000 0.000 0.000 90,000 0 0 000 850,000 0,000 0,000 0,000 0 0 000 -

ef", NH a.ooo .o90 441.ooo .oRo 541,000 .060 551.ooo .o45 596.ooo ,090 ::, • 
[r-NH------h-0.5 ... 0.0.0- ___ o.z.0 ___ 624. •. 0 00 --- ---•. 05Q __ _______..B_4L.-O.O.O. ______ Q_3Q__ _ I 310.J).0.Q_ ___ ___o~o.o.n ______ n_._.o.o.O..---....O~OO. •- ------~"i 

I') 
.~, Xl 24-,913 0.000 0.000 0,000 360.000 360.000 360.000 0.000 ,900 0.000 ;,I. 

", __ x3.. ______ o ..oo o _____ ___n_,_oo_o _________ 0 .... 0.00 .. ___ ----1 B o_..o oo ______ o .•. o o_o, ___ 1so .• .o.oo.. __ ___o_, o o o _______ o~o_o.o____ o...o.o o__ _____ __o~o o o. ,~ 
[', iljH 1.000 .090 316.ooo ,010 310.000 .o45 300.000 .010 39a.ooo .020 " •1:! NH 510,000 .200 700.000 ,030 930.000 0,000 0,000 0,000 0,000 0,000 J::. 
\..L__ ,, Xl 

·X3 
GR 

24.981 
0.000 

633,700 

20.000 
0.000 
0 ,, 000 

316,000 
0.000 

6,2.0 ,800 

398,000 
65,000 
7 - 000 

-------------------------------·------------- -----------'"" 
360.000 

0.000 
F.20,,300 

360.000 
450.000 
100,000 

360.000 
0.000 

F.19 900 

0.000 
0.000 

2no,,ooo 

0.000 
0.000 

61CJ ,non 

0,000 
0.000 

30n noo 



• 
GH 
'GR 
GR 
NH 
NH 

619.100 , 
611-100,•.: 
623o,~0~ I I I 

1 .• 000' 
51~.ooo 

316.000 
1370. 000 
'600,000: 

I o 090 
.200 

6'll,100 
612.600 
'626.800 
1316.000 '. 
700~000 

, 330.000 
,I 375.000 

' 10,0.0010 
, .'070 

.030 

610.500 
613.800 

II '631,200 
1 '330.

1
otjo 

930~000 
' 

340.000 
380.000 

,800.000 :' 
' ' ~045,, 

o.oooi' 

610. 8'0,0 
: I 

1

622.800 , 
634.700 
380~10001! 

350.000 
,, 398.ooo,: 
!.'1 900.000 < 

'I, I 11 : • O?O I 
[' I I 

·O • 00,0 

610.600 
623.60,0 I 

'634.500 
', I 

398.00'0. 
0.000 

' ' ' 360.00,0 
;510.000 
930.000 

: .020 
1 0~000 I 

:, 
'I • '' 
I I o'.000

1 ;-•--------------------------------------...:......-----"'-----------'--,.___ __________ _.c_~---~~-~------~ • ' ' 

0.000 0.000 0.000 
' --..-N~H ___ .c.s .... ~a,,.,o,.,n,__ ______ ~a""9Llan,___9Jt..s...o.o..o 

' NH 1395.ooo o,aoo 0.000 •· 
0,000 

200.000 
ozn 

0.000 

300.000 
0.000 

1so.ooo 12s.ooo 0.000 
460.000 0.000 0.000 

958. /lD. _____ .035, __ ~o.1.a..o.o.0 ______ 010 

0.000 0.000 0.000 0.000 

1.870 
0.000 

_ __.1 ..... 021 .• 0.n.,.o.,_ __ _ 
0.000 

0.000 
0.000 

•. 05.0---------
o. o oo 

:• 
:• 

• 'I XX31 25,118 0,000 0.000 

,, _x 1 2 5 ~t65 ___ --3.L~GJLO ______ 91>.5 .• o o o ..1.0.2.1...0.0.0 __ ..1..011...o.o . .<L 2 c; o .. c0.oo_· _ ---2 45 • .o.o.o ______ o o o o ~o.o . .,_ ___ ..o . ..o.o Q ________ ____, 

j'· X3 0.000 0,000 0.000 925,000 0.000 1035,000 0 0 000 0.000 0.000 0.000 
i • •I GR 635.500 0.000 626.300 25,000 621.400 53.000 618,500 125.000 616.800 225.000 

,, . 
,,, 

,' _GIL ___ 6,1J'. .• 5.0.0.-.--325 •. 0.0.0,-,--6.l.9-31l O ---425,.000 62.L.J,110 525-0.0.o..__--62.3-100 625...0 00 .626..-20.0..+---72.S .. 0.00----- ., 
.,, GR 626.800 739.ooo 620.100 760.000' 619,300 825,ooo 619,800 925.ooo 619,100 945,ooo 

•. ,I GR 615.200 954,000 615.600 958.000 615.200 965,000 614 0 800 975.000 614,500 985.000 

., 

,: -"I_GR_ ·- 61.3 •. o o.o _____ 995 .•. o.a o.... .. __ 613-.l o..o ______ ,1.o.os •. 0..0 o.. ____ 6.u.~911 o 1 ru.s .... o.o. 6.1.4.~9.o.o .0.1.a...o..01J ___ f>.J..8... e o o 10.2.1-.-0.0.0 
" GR 619,400 1025,000 618,900 1125,000 619,800 1225,000 620.700 1325,000 622,700 1337,000 •r GR 638,400 1395,000 0,000 0.000 0,000 0,000 0,000 0,000 0,000 0,000 

, NC 0.000 0.000 0.000 ,400 .800 0.000 0,000 0,000 0.000 0,000 .i" NH 5.000 .090 651.000 ,070 660.300 .035 725.400 .070 730.100 .050 

'"I " 
::1• 
" ,,I l

:~L' · ...a.r__ 4 •. o.a.o. ___ 4.63 0... o.o o. -Z.l .!> o •. o o o s 0h.o ... 0.0.0--1.w.a.o . ..o.o. --0..-0 o.o_. ___ -0 ... o.o.o o ~0-00----.\1·-•·o-o.o-----O.,.o o 0...------

C -NH 1210-.-000 o, o.o-.,,,_ ___ a..-000 o .o.oo o. ooo o -00.o, ___ ____., __ 0.0-0- ..ooo o .-0-00 o. O.O.O---------"' 
,,. ,. 

te •

1

w.' XI 25.177 28.000 700.000 785.000 63 0 000 63.000 63 0 000 .930 0.000 0.000 ''IGR 64.L. 5.0. .Jl~O O O 6 38.-0.0 1..0.0 .• .00 0 6 3.5-.-8.0 o._______zo.0 .• -0.0.0----63-4-•. l.0.0---->.0.0...0.0-v0--~633 .. l-0-0---4-0.0~o.o.o 
" GR 632.200 500,000 631.700 600.000 632 0 400 700.000 613 0 100 700 0 000 614,500 710.000 

e:" GR 615.000 720.000 615.900 730.000 616.300 741,000 628 0 500 741,000 628,500 743.500 
,"1_GR 61.6 .. o.a.o.. ___ z.43...s..o.o.. _6.L5 .. A01J ____ J.58.-o.o.o_ ____ f>l5~.a 160 .• .o.o.o ____ f>.l3. • .o.o.o _ 110. ooo 613..-'tOJJ _____ z.ao. .. ooo.,_ __ 
•• GR 613.700 785.000 632.200 785.000 631.800 800.000 631 0 300 900.000 631 0 200 1000.000 

• ,. GR 630.800 1100.000 630.400 1200.000 629.000 1300.000 0.000 0.000 0 0 000 0.000 
" _ __N.,_ ___ • .o.ao ,oaQ ... ----~..o.Jo ______ .o.~ooo 0...000 o.c0.o.o 0.000 0.000 o.,..o.o.o ---o...o.o.,_ __ _ 
2el 

I 

• ", Xl 25,178 0.000 0.000 0.000 1.000 1.000 1.000 0,000 0 0 000 0.000 

" 
" ". " 
" 
I" :: . 
" 
" 

"' __ x_,._ ___ o...oo.o__ ___ o~a.o.o.. ____ o..Jl_o..a _________ o.~a.o.o---.. --__n~o.o ___ _.,401J.o. ______ o •. oo."-----O...O-O.u.0----... ,=930-------.0..0.00----------
::1 • 
'° 

,. BT 17.000 0.000 641.500 0.000 100.000 638,000 0.000 200.000 635 0 800 0.000 
• ,, BT 300,000 634.100 0.000 400.000 633.100 0,000 500.000 632,200 0 0 000 600 0 000 

.. 
" . " •" _B ,_ __ 63..1.-7 an a • no a 7 o o. •. o no.. 6 3 2• .i..o,0, __ ___.,.,2a...s o.n .r..1...,.0.0 o 6.3 2 .• 40.0..---<>2.a. • .s.o.o. 74 J...!)-0.n .. --6-32-..4-0.0- ---------------< 

I
MI BT 628,500 785.ooo 632.200 628.300 800.ooo 631.800 o.oao 900.000 631.300 0.000 

• ,, BT 1000,000 631.200 0.000 1100.000 630.800 0.000 1200.000 630.400 0 0 000 1300.000 
l"i_..ar. ___ 62"1. o.o.o _____ ....o..._o.o.o_ ____ _o_,_o_o..n ______ o_ •. o.o..a _____ ()...o on o • .o.o.o ______ o •. o.o 0-------0. • .o o o o ...o.o 0---__., ... 0.0 .. 0-----------< ,,, 

.,, Xl 25.190 0.000 t" ·--~" ...oolL n, a.o.~o~--~ 
" NH 5.000 .090 

•:: N~ __ 1_2_1_0_._o_o_o ____ o_._000 

", X l 2 5 • 191 0. 0 0 0 
... EJ 0.000 0.000 

" 
1 .. 1-----.1 .. 
!"L. 

0.000 0.000 70,000 10.000 10.000 0.000 0.000 0.000 
n. no.o •. o.o. ....o.~oa o .• .o.o.o ____ ....1. • .0.0 o o..ono 0.000 --0.,.0.0.()_ __ 

651.000 .070 660.300 .035 725.400 .010 730.100 .050 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

·--· 
0.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 
0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 

" 
" 

:~ . " 
" ~-5' 

=• " ' 

1~• " 
" :• 
' " " "". " --~---

:'.1~······---------·-------··---------------·------·------------------
57! 

I 

', 
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! 

• (:.. 



• 
• 

'I 1 • ! ' i 

i, I , 

,_. 
' ' 

_, I ' I' 
' I I " I, 

I. I 
I ! i I 

'' i 

HEC2 VERSION UPDATED JAN 1976 
ERROR CORRECTIONS Ol,02,03,04,05,06,07,08,09 
M0D1.U.C.Al.L011j5 52 • !i3.,-5..4..J.55..-56~-5-7J,_'-=·A~------------------------------------------
**************************** ** ************~* 

-·· -------->---~-------------- __________ .....,.___.,_ __________________ ------------------------------

• 8 ,. 
' 

'' 
, . ' 
' .:. 

' __ t.L •• ----ClJ.Y_OE. .. SIERLING-HEI.Gl:IT.S--JOB.-f•,!0.-.5-6.1.0.,ee.LO.-RROJEC-1--MANAG£R-W..-------C--EWSSOW-----------------------------------------a 
"· T2 J..ll.iL)'EAR FLOOD = 8220 

••: T3 CLINTON RIVER 
.,. 
" 't?! 

i 1----- -------------------- ---- --------------------------------------------------------" 

•!:l.-Jl __ 1c:~~K ____ INQ 4 ~--- _ NIN: ror: __ o. •. o:.:::~.--~:~=~---~~::·: ____ : ... ~.--~9_:::~--~=-o.o.o _______________ ----------------------....,ii• 
.r·j. J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE :: • 

I'' -------------------------------------.....,'' 
.1:1-1----3-.0-0_0 ___ 0 ___ 0_0_0 ____ 1 ___ 0_0_0_ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 :~ • 

• ;:~· ---- ----- -~1~. 
24 t2 - ---- ----------------------------------- ----·------ -- --~ ----. 
2~ 33 ~-
" ' 

,. 

,. .,, 

--------------------------------------;:" ,,, ". " --------- --- ------ ------ --------- --- -------- ----- ------------------------------------;"' 
" 

.... -·--····--------· ---------------------------------------·· ····-·--------· ... ' -----4"' 

·- ------------------- ··- ··- --- --------------------------------------------------------------

"· 
:~~. 
" 
' :• 

.·c: --------
" --------------------------------------------

------------1" 
" ". ss ________ .....,'; 

" ... 
', ---------------- -------- ------------ ----------------------·--·--·--··-·--- i:~• ------------;•' 

-------·-·· 

------------------- -----------
µ :~1----~--------------- --·····--··------·-·----- -·-· ------·---· ------··-·-·--·-·· 
.. , 

• 

1:j. 
_____________ _,o 

,. 

'". '" ---------------

:.• 
---·~--------- --------" 

" ' "'. '" 

• 



,, I ' ..• , I I,: 
' I'' I' ' '' I I '' i I 1' • ii I I I ' I 

I' ! I I I I' I, '' 1'. 
I. 

" 'I I I 
I ,. I I 

' -• 'I • 
•

;:, CCHV= .loo CEHV= .300 
1490 NH CARD USED I,, 

---SEC!IO--D.Ee.JH CWSEL---CRI.W.s ____ WS.ELK EG Hll----,HL OLOSS--BA.Nl(.._EL.E.~---------------·-·-·----------1 
I • , Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

.,,, TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
' <; __ .,_Lo P. ~ ....JQ.OBL-- -XL C tel--· __ ___x LOB R--LT.RLAl.-----I D C-. .. --LCONJ_. CORA R-- .. -I.01?.W.I D~~-.ENOS-~--------

8 

I:. 
:• 

~ . ' • 
,0. 
:;i ---------------·--------------------+ ............... -• ___ .., ___ _ 

:~ 3470 ENCROACHMENT STATIONS= 800.0 1900.0 TYPE= 1 TARGET= 1100.000 e,
1 

16.87 11,68 599.68 o.oo 599.68 599.76 .oa o.oo o.oo 593.40 
" 

1 

'--.. -lo o.o.o~ ... .........S.63A·-·--AOB9-, --~2L7.--~43.S3.,----l30 L---155 _______ 0 ______ 0_, ___ .......59s • .s.o. ________ . ________________ _ 

~ o.oo 1,29 3.14 1.50 .081 .069 .o•o 0,000 582.00 aoo.oo 
•·•. .000583 2400, 2480. 2300. 0 0 l o.oo 1083.47 1883.47 .:r 1490 NH CARD USED 

~-·-·--- -- -----------

--·-·--------------------- -------------- -------~--------· --·----- ·• 

,) 

::!• 
,.I ., 

7::1• 
" , .• 

]', ,,. 

::1 3470 ENCROACHMENT STATIONS= 765.0 1500.0 TYPE= l TARGET= 735.000 • 17.09 17.51 600.ll o.oo o.oo 600.18 .01 .42 .oo 593.40 :7 • 
449-2, 358 7..--·-··--l.4-l~---3-6.0.9. 2 0.4. 1./4.9. 1..3.9. 2..3.. 59.S. • .O.O-- - -------- ·------····------ " 

:
7 

• 16 1,24 2.98 .95 .069 .045 .040 .ooo 582.60 765.00 " 
1100. 1180. 1100. 2 0 l o.oo 735,00 1500.00 

'G220. 
•:: _ .000243 

·- ---· ---------··-- ----------- --·------------< 1· " 
.,.' CCHV= .300 CEHV= .500 

"·-1.4.9.0_NJ:LCARD..lJ.5.F..J) __ . ________ ._ -------·--·---
·"! 

,. . "I " 
" ,a. 
" 

--------------------------------------------, 

•"'I 3470 ENCROACHMENT STATIONS= 1010.0 1100.0 TYPE= l TARGET= 690.000 i'.~-____ 1.1 .• 10. _ --1.6-63 ...• ..6.0.0....1.3... ____ . __ o~o.o_. __ .o __ o o __ 6 o.o .• 2L ___ .os._ .. __ .... 0.2. .. --···-....O. L-.S.9.3.....4~------------------------~ 
· 8220. 4264. 3893. 62. 3530. 1235. 87. 147. 24. 597.00 

" ., 

e 0
•• .11 1.21 3.15 .12 .088 ,043 .o4o .ooo 5,83.so 1010.00 

.!::'r.0.0.0 34.9 '..5. 7 5 ,. --·---1.S.......-·-·-- _..J.___ ______ . ·- 0·-·--·-··- o .•. 0.0 .. -....69.0 . ..0.0-._..J.___7.0.0...D-O-

,,, 
' I --- • -------·------ -----·----·------ -------------------- --- ·---------------------------------(! SPECIAL BRIDGE 

•1'" '"L-_ss __ _XI(__ - ----_l(J<.OR---~C OF: ~Q ___ RQLffi.---B.W.C.. -- ___ B.W f? ___ --BARE A---· .ss _____ .• _...E.L C.c,Mu.,IJc....· __ --ICE .... I C,iHu.Q ___ _ 
• o.oo l.87 3.04 o.oo 104.00 o.oo 908.70 o.oo 583.50 583.50 ••• 
" .. -.1.490....NH. CARQ_.us~----------------·---·-----·------·----·---------------------------------------
" PRESSURE AND WE IR FLOW ... 
!~~ 
I --- ------------ --~-~---- --- ------------·--··---------~------------------.. ----··--··------ -------
1" EGPRS EGLWC H3 QWEIR QPR BARE A ELLC EL TRD CLASS . , .. 
:•• . ____ 6.02..5 0 _____ 6.0.0 .• 2.l ___ .o .•. 0.0. 4 0 7.0.•---·---4.l 8.3..... .. ___ . .9.0_9 __ . ___ 59.I.. 0 0 59.7.~8.0 ____ 30 •. O.Q ____ _ ., 
' . ., 

". 1431 

«' 
.,I 

::I• .. , 
1~9' so. 
•·! ., 
" :e 
" 
" ., . ., 
"° ,. 
" . 
" 
" 
" ". " 
" 
" !::t3470ENCROACHMENT sTATIONs-;·---i-010-~o 1100.0 TYPE= 1 TARGET= 690.000----------·-· 

•::: --· --··- !; 2~~--. _!_~4.i~ __ .6 ~1;_*·~-· -· --~.i ~ ~ ....... 3 ~ 9.t~ ·-··~~ ~~-·--lit~ ____ _}_;I: .. ---·~.2~ ~-----
5
~~.1.:~0-·-----·----··-----_ --·---------a ". " 

" '"', .11 1.15 2.91 .02 .001 .o43 .o4o .ooo 583.50 1010.00 
e:", .000203 3o. 30. 3o. 2 o 3 o.oo 690.00 1100.00 

'" 

• ·1490 NH CARD USED 
3280 CROSS SECTIO 17 . 26 E.ltTE DE"D .86 FEE"T ' 

I" 
i". ,,, 
,,, 

• 



'I 
, •:I' 

'' ' 

, I 
I 

1 

34 70 ENCROACHMENT 

I I ' 
I '' : , I 

STATIONS= : 1. 0 

' : i 
! I I I 

I I 
T¥~E:i: 

' 

:aoo.o, :I ~ I TARGET=;' 

I 
1 i 11 

l799~oloo, 
' • ,;-•..--------...---",.,._....L.J..,.L.....,;u....CJ: Io N A _(_Cil.Y.......QE. ..... 5-LE.RJ..l.N.G.-l:lEl:fili.I.S:_S_T.Ll"'JO"-Y.,..,_l ------- ~.5 

I 17,26 
I 17,76 . , 

' 

I 
8220. 138~. 

.28 1,04 

I 
,000226 500. 

I 
1-·-·-

I CCHV= .100 CEHV= 
~ ...... L4..9.0.....NILCARO ..... USEO 

'· 3280 CROSS SECTION •· I ,. 
I .,. ' 'i • ~---,..---

SECNO DEPTH 
Q QLOB 

600.86 o.oo 
31~0. 369.6., 
3.oo ,95 
810. 810. 

• 300 

-
17,41 E)(TENDED 

-
CWSEL CRIWS 
QCH QROB 

j· ' ____ J_JME VL o.a ____ VCH_ ____ \lROB 

' SLOPE XLOBL XLCH )(LOBR , • ,, ' ., 17.41 17.65 601.02 o.oo 
' 8220. 415. 3248. 4558. 

o.oo 600.92 +06 .18 .oo 
l 33.l , l 041--...... 38.QB, ZAO. 31,. 

.075 .045 .095 .ooo 583.10 
2 0 1 o.oo 799.00 

--.------· -
1. 02 FEET 

-
WSELK EG HV HL OLOSS 
ALOB ACH AROB VOL TWA 
XNL-~NR WT J\L _. _ _£ L Ml.Ii 
!TRIAL roe !CONT CORAR TOPWID 

o.oo 601.09 .01 .16 .oo 
464. 1027. 4702. 337. 49, 

i' I 'I 

' I 

593.30 
5_01 ~ ... 

1.00 
eoo.oo 

BANK ELEV 
LEFT/RiGHT 

-SSTA--
ENOST 

590,00 
590.00 "I 

:1 
•• .3Q 89 3 .16 ._97 .095 ,045 • 0.9.4 (l.().0 __ 5-83..--3:z.._2.1.1 ... 2. • 

,000236 700. BOO. 650. 2 0 1 o.oo 938.79 1150.00 
' ' ., --- --------------- ---
• 1490 NH CARD USED 

:L.:_~_O.......ENCROACHMU.LLS.I.A.LlOJ,15..= 0 9.28 .• 0 IYPE= ___ .L_l.AR.G£.T_:;:; ___ 92.Z •. 999 

:I VALLEY SECTION B 46 
-------- - -- ~------ ------------------

17.59 17.52 601.22 o.oo o.oo 601.27 .05 ,18 .oo 593,10 , 
8220. 314. 2670. 5236. 401, 960. 6034. 455. 65. 593.50 . , 

' ,5..4-. .78 2.18 • aL- ... --..095 • 046 .100 .ooo 583.70 3.9.~on ---• .000211 1000. 960. 700. 0 0 1 o.oo '888.20 927.28 
'I .!: 
' " I '-- ------- . 

1490 NH CARO USED 
" 17,78 16,81 601.38 o.oo o.oo 601.46 .oe .IA .01 592-00 
•i A220. 31.B.7., 3800. 123A, 3-18.9. •.1.10, 1112, 56.0, Bl-•. - .. --5.92 '"' 

.1: 
' 

, . 
I I I· I • I' I' 
I 

I: ' 
' I 

I ' I 

I I' I, I ' '' ' •• 8. 

'' • ' 
' • ~-
;, 

• ' 7 

' • • ,, 
,,, 

--~:: ,. 
., 
., 

I" " 1 .. 

• 
• " ----------~- - ,, 

" 
" • ,. 
" 
" ,. • " -
" 
" 
" • " -----
" 
" 
" • " 
" 
" ,. • <O .. 
., 
" • .. . -
'5 

" 
" • " - ---
" • 
SI • " 

0 ,65 1,00 3.25 .12 ,095 .045 ,078 ;ooo 584.57 33.79 
• 000262 750, 1000. 550 • 1 1313.64 " 1 0 0,00 1279.85 " ' " - ----- . 

:~ 1',0 eH CASO USEO ,t 1::----- --------------------------------------------------- --------------------------------<':~\ 
•'., VALLEY SECTION C 47 :j. 

4
t 1 8 • .29~-~J. Jt_._9_3 __ 6.0.L.B~ 4 ___ 0_. O o ______ Q_.._Q_Q _____ 6QJ....A9 ___ -4 .. Q.6 ___ ___,4_ ~ o..0 _____ 5...9.4 __ 8 n"--------------------------1'" 
• 8220, 2428. 2613. 3179. 1342. 978, 2332, 826. 133, 595.60 •'° .98 l,Al 2.67 1,36 .030 .036 .oso .ooo 586,90 18,61 
\----•-O.O.O.l.3-9 __ ~J-9~5~D~,,,__~2n6.0.. __ ~215 Q •·------'~=------.u.... n ____ ..__, __ .1Jn,.._11_o ___ _a9..3.. 28 ___ 9.LL..8=-.0 __________ _ 

.,:: 
F'~-L49.QJJH.-CARD- USEOc.. .. -----------------------·------------------------ _____________ _ 
5>• 

•"· VALLEY SECTION D 47.3 
" ' 

18,47 15,25 601.95 o.oo o.oo 601.98 .03 ,09 .oo 600.00 • 8220, 239. 1832. 6149, 406. 996, 4797. 942. 154. 596.40 
l 17 ,59 1 8 ', l , 28 , 030 035 n3 ·, ono 5.Bf, 70 1 C:::10 4c; 

66. 
" --------------1''" 

-------------!" 
" ". " ,., 

• 



I 

a • 

.000066 970. 970. 1 1061.88 12'12:. :fa I 
I 

900. 2 0 o.oo • I I 'I 

I I I I I I I I I Ii I I 'I I 

] I ! I I' I I I I 

I I 
i I 

I I I' I: _. CCHV= .300 CEHV= .500 i I I I' ! I 

18.49 15.95 601.95 ·o. oo o.oo 6o'l.98 '. 03 ' .01 .oo 591.90 I 
' 

I 

• 22.Q. 343. l 330 6.5.il .• 5?..9 .• 104..8 ~ '4733_ 9s3. 1 )56, 596 
190.98 

I , • ' 1..:., __ __L-=>.D_...,_ _ _:~l,.Jtul-__ ,..:__ ____ ___:_ _____ :...__, ______ ____;_ __ ~e ,, 
' I 1 , 18 .65 1.27 1 • 38 ,030 .035 ,030 .ooo 586-00 . , -000062 82. 82. 82. 0 0 1 o.oo 1121. 39 1312-36 
, .• 
' ' . , •• ' 

' ..._Se_E_c_I ALB!UDG ----,, •. , SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
,, . 
" 

' ______ o~_o_o __ L.-56 -- 3 .•. 03 ____ . _Q • .O 0 9Q• O_O ---0.0 J?.6 .• 6-o __ ~-<1.-no 586-.-D-O 513.6...-0 -----------------," 
" " 

PRESSURE AND WfIR FLOW 

EGLWC H3 QWEIR BAREA ELLe ELTRD CLASS 

605,05 601.98 6383. 1840. 727. 598.40 598.70 30.00 

.,, " 4t201 
,. BRIDGE SECTION E GOLF COURSE BRIDGE UPSTREAM FACE 47.5 

.,. . 
" ----------------------------------------------------- - -- - _, ----------" !--------------------

18.49 16.08 602.08 o.oo o.oo 602.11 .o3 .13 o.oo 591.90 

1

:,:, • 

.,, 8220. 366. 1311. 6543. 570. 1060. 4826. 976. 159. 596.80 
;"~---~,--22----- __ ._6_4 ___ L.2!o-___ L.,36 ___ 

0
Jl.3Q,_ __ 

0 
035 ____ ,_03_0 ___ •. O.Q0 __ -5_a6_._QJ)___1A3_.3_7'----------------____ -·- ___________ ,, 

" 

.l::•
1 

.000058 16 0 16. 200. 2 0 7 0,00 1129.47 1312.84 " :e 
127,______ ---------------------------------------------------------------------- ----- ------------,4" 

1490 NH CARD USED :: • 
•• , SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV ,. 

J~ ___ ___ Q __ ___ - _QL-08--- ___ _flCH ___ _.,,,ROB--------ALDB----...ACH------AR00-B---\L,O.__ ____ TW.L-LE.F-ILRtG-1:1-1-' •T----------------------------1'" 
" TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA !:: • 

• ,, SLOPE XLOBL XLCH XLOBR I TR I AL JDC I CONT CORAR TOPW ID END ST ,., 
~ l44 --------------------- ---------------------------------------------------------------< 
~ ~ ". " _______ VAL.LEYSEC.TJ.OtLE... ______________ _ ___________ .4.a._ _____________ _ -----------.....;" 

" i37 

•i'" 18.72 14.35 602.15 o.oo o.oo 
so. 602.19 .04 .01 .01 596.30 ,, 

11~ •• ___ 4.95. __ ___._u,._ ___ _._a_3 _ _____s.91L..-s.o ______________ - ____________ .... ,, i"r,8220---•6.0.l.2---. ---'-'l 6ce4,._,3-. ____ 51,_s ____ , __ J3.<l53 0 

i" 1,40 1.52 2.12 1,14 ,030 
• ,.. ,000087 1100. 1220. 900. 0 ,,, 

.o35 .030 .005 587.80 219.22 .l 
0 1 o.oo 881,62 1100,84 : • 

·--···------------------
" 

... , 1490 NH CARD USED ,:, • 
i"'

1 

_____ l-9....l.2.....- .l-3 .2u.D---06_0 2 .•. 4 D n_,_o.v-n __ ,Q...0.0-. .6112...4-08---•• 0-08 ____ , 2L. 0 2 594 • .O." -----------<"''! 
• 8220. 323. 3235. 4662. 199. 1000. 4481. 1325. 217. 594.00 , . 

• ., 1.65 1,62 3.23 1,04 .050 ,045 .095 .011 589,20 471.55 ::, • 
•~ __ .0.0 O 34_s __ L5.(l O, 2 J ?~_-----1.1.o_o_ -, n 1 _Q,_O o __ __g_Q!+ .• 4.6 .. ...--1.3-I.6...0."u_ _________________________ .....J•" 
49 ~ .- .• I p i''--C.Clill=~----1.Qo____cE.l:l','==---·~3.QO... ____________________________________________________________ -I," 

"1 1490 NH CARD USED " -53 :1 -
•• V-ALLE.L . ..SEC l IO t-1.....G ., 

••"i 19.23 13,01 602,61 
33. ~"~--~82.~?~0-·----'-~- 3995. 

• 1,70 
,000961 

.93 
600, 

5-18 
600. 

-----· 

o.oo o.oo 602.83 
41.2.L "'6. 172. 

1.32 .090 .045 
550. 2 0 

.22 .31 
31.83. J 38.8. 

.095 .-013 
1 o.oo 

4_9 __ 

.o4 597,40 
22.B .• '59_i._an 

589.60 118.18 
801,89 920.07 

---------------,"' 
" ,. . 
" "' 

• 



' • 'I , 
'14190(NH CAR,D USED I ,, ,1 I I' i ,I 1 "11 , : 

1 ;,1:'19·.·so · 13.29 603.2:8 ', o~oo I o.oo 60'3.33 
1

1 1.os .48., 

• 
:,, ': 822'0. 5392.', 1898. :931, 4049. 631. ,761.' i482.;' 
111

: 1.86 1.33' 3.00 1.22 .079 .046 1.066 .0161 

I'' 

I' I, 

I I 
I' 
I 

I: 

1 I' I; 
I I 

I • I' 

I • .rQO_Q3 Q O 650 , __ ..._J.-.J-.1..cl Q,..._ __ 9.s_ . ....._ ____ .c.,..,. ___ _.., _____ ....__ __ _,, .... ~o 

i:L.li.9JL.Nt:L.CARD...J.lSt:..U--------------------- --------------------------------------, 
I ·I 

.:,! 3470 ENCROACHMENT STATIONS= 
o' 'L-______ _ 

1i e:DI VALLEY SECTION H 

575.0 1180.0 TYPE= 1 TARGET=. 605,000 

IO. 
" 

so 

i"'---- ___ L9 .•. 6s 13_. 35 ____ 603 .•. ss ____ o_ •. o.o ___ , ____ o_._00 ____ 60.3 .•. 6.9 ___ _1'"'4,.___ ___ ._3:4 ____ ._03-5.9.9._.1-o _____________ _ 

I
• 8220. 3085. 3276. 1859. 1760. 773. 1177. 1560. 254. 598.70 

-----------'' ,, 

•::. 1.94 1.1s 4.24 1.58 .010 .046 .oao .011 590.20 s1s.oo 
__ .oco.0_0]__1_3 ____ ,.7'5.Q, a 10~ ____ 6.0.0_. 0..,0.0 __ 6.QS...O.O_ -LI.a o ..o.o ______ _ 

" •. , 
"r---1A.9.Q_ .. NIL.C.ABD-US£D _____________________ _ 
• 

• ,I 3470 ENCROACHMENT STATIONS= 725.0 1100.0 TYPE= 1 TARGET= 375.000 
1'\____ 19• -71 1 a. 62 6fil .•. 12 o __ o_o __ _,.n .,.0.0--60.<i. . ..l-9 ___ .,.,4_1 ___ __,4,n'----..l-D.-60.o ..... "'o"o-----------
i''! a220. 1939. 4903. 137a. 764. 121. 596. 1583. 258. 599.60 e120• 1.96 2.54 6.ao 2,31 .010 ,046 .oao .018 591.10 125.oo 
t~e--..00-1.9.93 365, 365.. 325 -0--- -- l Oo-0.0.. 37~00--l-lfUl.,..O.u-------------

- --------------------- ---------~--------------------
3470 ENCROACHMENT STATIONS= 805.0 1055.0 TYPE= 1 TARGET= 250.000 

19.75 12.31 603,86 o.oo o.oo 604.78 .92 .46 .14 600,45 
--~6220_. ___ LO-'ll. ___ _b.LlS. _____ lQlS---360 .• __ __ __69B __ _ 35 4.. _ ---15.9.o. ______ 259 ______ --6.0.0,.Jl"'--------------

"' I . ,,, 
" 

l.96 
• 003433 

3.03 
182 • 

8,76 
182. 

2,86 
162. 

.070 ,046 
2 0 

• o a o .018 591.55 sos.oo 
l o.oo 250,00 1055.00 

------------ -------- ----- -----
" 

• ,, 1490 NH CARD USED 
" ----- ------------------------- ----
"I e'~ 3470 ENCROACHMENT STATIONS= .o 470.0 TYPE= 1 TARGET= 469.999 

1~s1 1 ______ --- -- ___ V.ALLL'L.SE.CJ LON .. I----------------------______________ ...,5,_,1, ________________ _ 
' ," . ,, 
,3' 

l-40 
I et 
" 

19.78 12.25 
8220, 1011. 

1.97 3.98 
.002252 183. 

... CCHV= ,300 CEHV= 

604.25 o.oo 
1U•3 • 
a.so o.oo 
183. 163. 

.800 

o.oo 605,33 1.oa .so .05 598.30 
27-1 .• 81-2-.----0. -S.9.S.~---26.0-.-l~O 0..0 
.050 .041 .080 .018 592.00 337.60 

2 0 1 o.oo 132.40 470.00 

" __ L4.9.LNH...CARD-USED------ -----

• ., 3265 DIVIDED FLOW ,. 
------ ---- ---- ------+ ----------------- ---------------

• 3280 CROSS SECTION 19.80 EXTENDED 1.59 FEET .< 
" ------------------------
;'OSECNO DEPTH CWSEL CRIWS 

• f' Q QLOB QCH QROB 
:" .I.ME- ----VL o.,,.B ___ v.c.H ------.V.R.uOo.B-
" SLOPE XLOBL XLCH )(LOBR 

WSELK EG HV HL OLOSS BANK ELEV 
ALOB ACH AROB VOL TWA LEFT/RIGHT 

-X.Nt.-1 --~XNCH,____XJIJR-.------W-TN ___ .c.ELM-lN-- S<;T A---
! TRI AL IOC I CONT COR~R TOPWIO ENOST .;, 

". ,, 
" 
,, . 
" --- ---_________ __,, I 

• 
• It 

" 1, -------
" • '" 
" 
" ---- --- -
" 
" I,, 
I,, • --------
I" 
1" ,. • " -
" • " 
" 
" ---
' • " 
" .. --
' • " 
" 
" --
53 

• .. 
" 
" -
s, 

• so 
59 

- __ oo ,, 

• " ,,. 
"" 

' 
" 
" • ------ " i6~ 

' 
" • ----- -- " '~ 
;:I• 

;, '---------------------------------------------------------------------------------2ll 

• 3470 ENCROACHMENT STATIONS= 
19.80 lf>, 59 604,79 

500.0 
0., 00 

1000.0 TYPE= 
0,,00 605 6,', 

1 TARGET= -500 0 000 • R,, , 23 .,07 609, 30 



,/3220. 
I,' I 11, 97 

· ·~ o'o2592 

iJ. 
o.oo 
97. 

I 

7897. 323. 
7,51 , l. 27 

I 971j ' 97. I 
I' I 

I 

' 0. 1052. 253. 
.l oso ! .(144 '' .010 

I 

, I 
'2 0 l 

'1 
I 

1598. 260. 609,
0

30 
.018 588.20 500 .• 00 I; 

I 

I ' 

I I 
,. 

I o.oo ,; 312,21 1000· •. oo 
' ' I I ' ! ! ' I 

'' '' 
i 

·----- -----------------------------------~-----
" • ,' NORMAL BRIDGE,N~D=l6 MIN ELTRO= 603.20 MAX ELLC= 

; l':I --3470 ENCROACHMENT STATIONS= 500·:o--·-·1 oo_o ___ o __ T_Y_P_E_= ___ l __ T_A_R_GET= -500. 000 

605,80 

O,"'L 19,80 16,59 604.79 u.oo o.oo 605,65 ,tlb .oo .Oi 609,30 
" _____ 0220 .• _________ o, 19_4_1,_. ____ 2_26, ______ o,.,__ __ Los2~,----C2'i..4~_15_9a.,_ ___ 260 ..•• __ ~6-09 •. 3.l'----·------

", 1.97 o.oo 7,55 1.09 ,050 .030 ,070 ,018 588,20 soo.oo 

' 
'' I 
I 

'' I • I 

e: 
• 
!;le 

ii. 
:1· • ------~'" ,, 
I·~ A' 
l•s ,._.. 

-----------~" 
" •:e. •::1 ---~~018~-~ 1. ---~-=--------~~---- o o 1 ____ o._oo 312_._3_5 __ 1_0 __ 0_0_._oo __ .. ______ __ 

16~ 2' 

ef·I :~• 
'"-' -->3"'-265-..D.UII.D£0-~l.0.11t-------------------------------------------------------·------------t" 
'' . 

• ,. 3280 CROSS SECTION 19.81 EXTENOED 1,65 fEET ~•1 • ,,, .::-. ------- ------------ ---------------------------------------irl. 
" ---NORMAL-BR! DG£,HRO;;_L6.. MIJL.ELT.RD.=-6 03....20 .. MAlL.£LLC=_6.05 .. ~. a~0____ ---- --- ------· --- ----- _ ----------------<" 
z• ~ 

.u :_;l:·• ,, _-3Jo_'l..Q_ENCROACei!4£1\1.L...S..T.ALU)NS.=----5.0.0 .• , .... o,_ _ _,.1.o 0.0~0----I '1.R£;, __ _,._..IA.RGEJ.=------"-so.o.~110.o .. ___________ --- -------
" 

.,, BRIDGE SECTION J KLEINO ROAD UPSTREAM FACE 52 
" ------------------------------------ ----------- ------------------------------" .'.: ~:2~: 16 ·~~ 6~:2:~ ~;~: 0·~: 6i~s~: 2~:: 15;~: 2~i: 6~~;~~0 1

:::. 

-~ L 9.I _ __.,_o.Jlo_ ___ .1_._s_o__ ____ 1 .• io _____ o.s.0 ______ 030 __ ~_0:r.o ----oia.__s.0.a..2o___so.o .•. oo __________ .. ___ ·-------j", 
i,,----Ml85_2__ 24. 24. 24. 0 0 l o.oo 315.51 1000.00 "I• .. ~ 

"I J6:_________________ -----------~------------------------------------- -------- ------1"1 
,,: 1490 NH CARD USED ''I 

-~ ~1. 
"i-3265-..DJJIJ.DEO..E.L..Qw______ ______ ----------------------"" 
- 9 

• I ~-" 3280 CROSS SECTION 19.81 EXTENDED 1,83 FEET ss1 

" ----------------------1" - -- ------ ,. .. __ ' - -- --------------- - ----------------------------------
15; •• ''i--3..4]Jl_EtJCROACHMEN.J_S.T..AT_LQNS,:; _____ _s_.o.o.0 .. ____ }_QQ.Q.Jl_I.Y2.c:.E==~---.&1-1ARG£.L= -500 .•. o.o.o _______________ _ 

_ ''i 19.81 16.83 605,03 o.oo o.oo 605.74 .71 .oo .04 609.30 
... 8220, o. 7552. 668. o. 1072. 307. 1599. 261. 609,30 

---1:~ ~-,,, _ --- ___ l_ •. 9] ---__ 0_.J)_Q ___ I.~0!t.. _ -- __ 2 •. 18 ----- .. _ •. 05-0 ___ --~0.!t.3 0_4_lL ____ o_1A ___ s.aa..20 __ 5_o._o_.1) __ ..,_ ______________________ ___J 

I
" .002054 1. 1. 1. 2 0 1 0.00 325.84 1000.00 .50 
"' ' -------

.::: 1490 NH CARD USED ·1, • 

I" __ 33Ql . .l:i.V .. CHANGE D...MD.RL_ THAN .. HY1-NS _ ------------- _________ __ ___ _______ _________________ -----------'' 

.~ E• 
c.____JllCLENCRO A CHM.E.N.J_SI.A.I.I.ON5..:; ___ ~-Jl0 ~• '"-; __ __,7-=Swfl.JL_J YP f =~-~--LA R Gf .I_:;_ _____ ~5..0 .• Ji.uJl ________________________________ -""' 

19.84 17.33 605.94 o.oo o.oo 606.03 .09 .10 .19 594.91 
• 8220. 738. 3910. 3571. 699, 1192. 2889, 1612. 262. 595,21 

2 .. 00 1.06 3 .. 28 l ?,' .. 090 n.·.5 .. 090 ,nu~ 5RR F,l :100 nn • 
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0

V=f , 100 CEl;JV= i 

• i !, , ·,~490 •NH C~1RD USED 
•· SE.r,.NO DEPT'H 
,'I Q QLOB 

•I': TIMEr __ V,LOB 

--~[~~E ,._1 Oe<BruJ,___: __ _ 

150, 2i:JO', 175. 2 0 1 o.oo ' 4!50~00 7'50., 00 
'I 

I I I 'i l 
I I 

I 'I I, I 
I I I I' I ,I 

' I: ' i' i ' 
• 30,0' I I 

I I , I' , I ' I I I ! ' I 
I '' ' I I 

I' 

lt/SJ:I ',~ 
I, 

1:11/ I OLQSS BA.IIIK... El Eli .CWSEI CRLWS EG 1!:11 
QCH QROB ALOB ACH AROB VOL TilA LEFT/RIGHT 
VCH VROB XNL XNCH XNR WTN El.MIN SSTA 
XL.CH ..xLOBH I TR.LAL-----1 DC !CONJ CllRAR oew.ro. ENOSI 

., 
11• 
• 
:1• 

:1• 
, ; VALLEY SECTION K 53 .,,. 
;; • ,.1 

' ______ 20.12 Hf._,69-_6Q6__,,29. ________ o_._a,Q_ _____ o~oo __ 6o.6..35 ,as •. 31---·•·oo. ____ 5_9.9.,,4.o._ --------------~--~------'"! 
,: 1.:d 

• 
8220. 3241. 2144. 2829. 3579. 191. 1s90. 1166, 281. s99,00 ''le 

' 2,22 .91 2.69 1. 77 .0'90 .045 .040 .020 591.60 472.,64 ,. 
'~ ___ ,__a_o_0232 _____ L0.90. ____ J.!+AO. __ l3l.5., _____ ,:._ ____ .., I a.0()___8!1.1. • .60-=---u6.o.,.,.24•-----------------------...........j'°' 

' ' .,, 
•·•, l'j. 

I
:'[ L4.9JL..NtLCA,RD-l.JS£.D ----------------------------------- ---- ----------------. --------·-·- -----·-- ::; 
\. 21, 

•1:: VALLEY SECTION L 54 :~• 

I,,, l ~ · 2 ,01 13,QS 607,55 0,00 0,00 607,71 ,16 1,33 ,03 603,70 
." 8220. 2283. 3587. 2351. 193•4-. 769, 2064. 2184. 349. 601,80 ,, • 

"---~c..,--60 1.18 _4.,6,~--L.li--......-0-'9.0 --~o,.__,._ ___ ngn .,.o,23 __ 5.<;13,60 2.92 .. z . .,,_ ___________________ . -·----------1"1 
,000626 3200, 4740. 3100, 2 0 1 o.oo 931.17 1224,02 ::\• 

" -----------< 

-.~ ~L 
~ _1_4_9_0-NH CARD USED 

- -------------··--------

•·1 :I• ~7 

-·-·------ II.ALLEX .. SECT.1 ON__M -· ·-- --· • _____ -55 ---------1"' 
'" " 

11 .89 608,49 o.oo 0, 100 608,57 .09 ,86 .01 603,20 ::1 -•i::1 ____ -_ !!~--8---.0.3.1, ----2436. 4~7.4_7 ____ .ll 410.o- 7.18, 2559. 2360, 388. 6 G.4,.-4- 1----------------------------------<"'' 
, I 2, 82 

• !"1 • 000403 

j:: 

.91 3,39 1 .as .070 • 041 .040 .024 596,60 298,09 
1600. lQl0, 1650. 2 0 1 o,oo 11 JO ,64 1428,73 

•l"I 1490 NH CARD USED 
" ,,, ... : 3470 ENCROACHMENT STATIONS= l ·040 • 0 1997.0 TYPE= 1 TARGET= -10401.000 

"; VALLEY SECT IONJJ,______________________ .56 -------

.p 21,75 11,93 609,63 ,o.oo O.llO 609.80 .17 1.20 .02 605,50 
" ___ -e,2.?o. 4180. 2944.. ___ ,f+.9_7. 309~3 ss.0.---46.7. asso.~----432......---(,.0.'~.4u......_ 

3, 01 1.ss s,00 1.06 .001 .o43 .110 .o~s 597,10 1040,00 
,001039 1800. 2000, 2100. 2 O 1 o.oo 843.69 1883.69 

" ... 
" 
4EI ....... 

• ,,I, 
4C' 

1490 NH CARD USED 

" 3470 ENCROACHMENT STATIONS= 1135.o 201~2.0 TYPE= 1 TAR~iET= -ll35i,OOO .,, 
;, 

-----v-AU..~~...S~CJ-I-0.fll_Q -------------------~~,~--------
12 

•i"r,21,82 16.34 609.94 10.00 o.oo 610.12 ,IA .32 .oo 604,70 
~, 8220_, ___ 33..99~_.3.4__a.7. LU6.--267.5. 673, 1193 0 2"87. 43.9..------604.,-9.0-
. 3.05 1,27 5,06 1,19 .090 ,040 ,090 .025 593,60 1135,00 

el" .000138 310. 310. :310, 2 o 1 o.oo 913,29 204a,29 
' 
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. , 
_. 3470•ENCROAC~MENT STATIONS= 

, 
1 
I "121, 84 ' , 13, 28 , 610, ~ 8 

' 8220, 4495', ' 1697, 
3.07 1.66 3.:32 

•. .00)184 ]QQ, 100.· 
(, 

•·· 
'I 

l 060, 0, 2100,0 TYPE= 
! Ola qo 0,00 610,25 
20,27, 270'2 ~ , 5.1 JI, . 

' 1.54 ,090 ~040 
_Jj)_Q,, 2 n, 

l TA,RGET=. -1060,000 I I I I I 
' ' I I '' I 

I • 07 i , 09, ',03 1 I 60?,qo, I', I' ·, 'I 

! 
I ', 

131,5,, ' 12~98," 441, I '603,20 
,090 ,025 596~90 l 060, o:o, 1 

] o,oo 8.9.0-"0 I 950 ... .6-0 

• 
• 8 

I 

:I• 
I 

1

'1 SPECIAL BRIDGE •· I ,._SB __ Joi: ___ ~Xl<ORc...._--CO.EQ RnLEN BWC BWP B.AR[A. _____ ss ELCHO fl CHl}__; 
' 0,00 1.63 3,03 0,00 51,00 o,oo 486,40 0,00 596,90 596,90 ,. 

:5 ! 

:1• 

'r- P.RE.SSUflL,UW_WE.lR...£.LOJL. ____ _ ---------------~------
:1• 

----~'• 
" ,, 

,, ::1• •· 'r-_f.GP..RS ___ E,GL.W.C. ___ l:f 3 ____ .QW.EJR ___ QP.R BJIREA_ __ .ELLc_ __ £LTRD ___ CLASS_______________ ----------1'" 
nl 

et'. 617,41 610,25 0,00 6962. 1259. 486, 609,70 610,60 30.00 "I• " 
"1 

•r' 
' s I-------- -----------· I~. ----- ---- - ~ 

,, 

" .,,, A.7.JLE.NCROACHME..N..T.....SJ:.A.T..LONS= I 06.0, Q 21 0.0..,0--I.Y-PE= l I.AR.GEL;: -1 06.0. • .o.o_,,__ ______________ _ 

BRIDGE SECTION P ~-ABANDON BRIDGE UPSTREAM FACE 56,5 

" 
122 

•1" ,., 
11~ 

•1" 

21,85 13,39 610,29 0,00 0,00 610,35 ,06 ,10 0,00 605,00 -------···-- 1::
1

• 

8220, 4509, 1671, 2040, 2758, 516, 13460 2600, 442, 603,20 M 

__ 3_,_o.1._ __ 1.,.6 3 ___ 3....2!+--~--• 52..._ ____ ,_o_g o ___ ..Jl1t_u___ ___ ,_o.9Jl ___ .Jl 2s __ ---5.Sl.6 .9_0_1.0.6.0.,_o o" 
.001112 20. 20, 20, 2 0 7 0,00 891,21 1951,21 :: • 

" 
" -------------- ----------1" ,/ 

l
"I 1490 NH CARD USED 

• ,,I SECNO DEPTH CWSEL 

l

"!-------Q ________ QLOB ___ _Q_CH~--
CRIWS WSELK EG HV HL OLOSS BANK ELEV ::1 • 
OR.OB AL.OB AQl.....___AR{lB VQ.L__ ___ IWA.. ___ Lff_TLIUGH-L---------- -----------------1" 

,, TIME VLOB VCH 

•i::~E XLOBL XLCH 

VROB XNL XNCH XNR WTN ELM IN SSTA ~ 
XLOBR ITRIAL JDC !CONT CORAR TOPWID ENDST Ji::. 

----------------- ------

et" '---"· ______ V.ALLE.Y_Sf.C_T_I.O.N_Q, ___________________ _ ____ .5_7 ___ ----------- ----
1-,, 
: 

22.10 11,67 611,47 o,oo 0,00 611, 77 •·" 1~ 
!4:r---

866, 8220-~_.l.3.13., 3740, 31.0.7_. __ ---" 62{1,, 

•1"1 .,, 
3.16 1,59 s.99 2,69 

.000900 1330. 1330. 1250. 
I,-
l<a ••1 CCHV= , 100 CEHV= ,300 
"---1!<.9.0_l\ltLCAflD ... USEIL.---

• :, 3470 ENCROACHMENT STATIONS= 1130,0 

.010 .035 
2 0 

1370,0 TYPE= 

,30 1,30 .12 606,80 
))54, 270,8 4.6..4 .• 601_. 

,040 ,025 599,80 416.18 
l o.oo 592,64 1008,82 

l TARGET= 240,000 .. -----------------------------------------------------------------------
1" VALLEY SECTION R 58 

.,"1 ('C22,'> I ] ) • 00 ___ ..-6.l.2._9.0 ______ 0, 00 0 • .OJL_ .. 6.LJ..43 ,53 1 • 59 , 07 E,01.,.1. 
r 8220. 1406. 5201. 1601. s14, 119. 332, 2182, 478. 608,50 

•i' 3.23 2.74 6.69 4.84 ,060 ,035 ,030 .025 601,90 1130.00 

1 .oo.LL98 15o.o_. ____ l62.o.~-----L4.o.o_ oA.o.o_--2!+.o~o.o..!.......l.3.7.o....110 __________ _ 
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tl____cCHV= .3_()_0_C_f.HV= 1 ..0.0 .. ~--------------------------------------
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: !.8?20., I 
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'i 

12.46 
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I. I 'i I . 0.00 1 1170~87 1128~.55, 
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/ •f:I 3'65 DIVIDED 'L" 

.1:: NORMAL BRIDGE,NRD=26 

8 

:• 
MIN ELTRD= 623,10 MAX ELLC= 626.30 :• ts: I..,... _ __.. __ ~-------- ----------------------- --- ____ __,, 

'I 
' ,' 22.43 12.46 

'" • ' 0220. o. 
613.06 

8220. 
o.oo 

o. 
o.oo 613,67 

o. 1309. '°. 1·11', 

.61 .oo .oo 627.90 
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·{---- · ---~ oota~:-----0··-~-~---f,_· f ~--
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8220. o. 8220, o. o. 1361. o. 2790. 479. 630,90 

,. 
' ' ___ _j:1· 

,, . 
I " 

-----3 .• 25--..0.-0.0----.6-.-0.4---·0 .• 0.0-----•060.---~0~3~5----.-.03.0._,_,_~Q26-,--600..-6.0--l-l.l2..-46-------------·-----~------ " 
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• 
• 

"I 8150. o. 8150. o. o. 1095. o. 3100. 541. 619.50 ' 
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o.oo 2623. 

------------------

"' 
5591. 740. 6201.20 622.80 30.00 ::1• 
----- ...................................................................................................................................................... _ .............................. ___ ..... _______________ __.......... __ ......................... _ _,.,I 

"' 
.,, :::1 • 

" ___ 3.4_7.o_.£:!,!CROACl,IME-N-! .. s.I.A.l.J,.OJ\IS= •~S0-~0---1-185 .•. 0-T-¥.P-E-- l ..... -TAR.GE-T-=----·.L}S, •. 0.0.0.......--- ·-------·--7" 
]4 ' ~ 

.", BRIDGE SECTION AA VAN DYKE ROAD UPSTREAM FACE 67 ::1• 
" ----------------------·--------------- ---- ------------ --------------- ------------------------------------~"' 
" 24.51 16.18 624.48 o.oo o.oo 624.70. .22 1.20 o.oo 620.00 " er, 8150. ,, 2465-~ 5219. •~66. 1506. 1156. 325. 3352. 577. 616,10 
r' 

1 
_____ ...3..9s ____ ·_1.. •. 6~4..............-.. 4 .• s.1 ..... ____ 1.._43 __ ~ 5.0..... • 0 3 0 • 0 5 0 • 0 3 0-.6.0L8 • .JQ ..... ___ 4.S.Q....0.0,------------------ -----------152 :1• 53 

" . 55 

1" .000423 74. 74, 74. •. , 2 0 2 o.oo 735.00 1185.00 

" ------------------- -------·----·i"' 
" ' ... 1490 NH CARD USED " 

::1 • 
," .•• 3.4.7.0 ..... E!IICROACl-!MEN.T...S.T.A.I.lONS:e~.------•-O-----l.l.l.0 •. 0-L¥.P-E;;,. ____ l_ ..... ...l.AR.OET.;:; ____ J..l.0.g1. •. 9.9q __________________ _ ----·----- _ __JOO 

" ~ ~ 24.74 15.86 624.80 o.oo o.oo 624.85 .05 .10 .05 617.84 
e":1 8150.- 1891. 1748. 4s12. 2600. 765. 2592. 3384. 583. 620.04 _J~• 

" _____ 4 • .0 _____ 73 2.2.9 ______ l .•. 74---o.08a.............--..048-----036.------•0.30. .... .6.0l.8-9.4--44.,6.l------------------ ______ "' 
" ,000198 200. 433, ·~00. 2 0 1 0.00 1065.39 1110,00, 

• ;c 

~ 

'' . " " ----------- ----- ...... - .......... --.................... ___________ ..... ___________________________ ..... _____ .......... - ........................................ --......................... --..... --............... _ --.......... - .......... - .......... - __ ............... ;" ,, 
CCHV= .100 CEHV= .500 .~ 

5' 
1490 NH CARD USED 

's, 
3470 ENCROACHMENT STATIONS= 90.0 

e" H \I.AU. E..'t ..... SECI.LO.N......AB . 

• 24,85 
8150 

16 • 14 
3036 

625.11 
2779, 

o.oo 
2335 

0so.o TYPE= 

o.oo 
2586, 

625.20 
782,, 

--····· ------ .................. ----------------------
l TARGET= 

.09 
l ;,2i:., 

.33 
3507 

76Cl,OOO 

.02 
604 

617.87 
i:.2n, 11 7 

1~ • -------------- ,;j. 

• 



-• • ., 
" .,. • 

4, 15 
,,,000466 

I 

1,11 
., 1100. 

I I 

11 I: 

1490 NH,' CARD UJSED 

3,55 
,1360, 

1, 9 0 
•1300,, 

I 

,088 
I 2 

I I 
I 

~048 
01 

I I ' 

I : I 

I 

~ 049 , 
1 

• 030
1 

0,00 

3470 ENC~OACHMENT STATIONS= 180,0 750,0 TYPE= l TARGET= 

608,97 
760 .,oo 

I ' 

I I 

570,000 

90,00 
850,00 I 

I, • I I 
I 

11 

24,91 15.42 625.29 o.oo 0,00 625.51 .22 ,24 .01 618.77 

'' 
I I 

I I 

I 

I· 
I 

1-----815_0 , 29-8,;, 31!'-Ll--, __ .,.J_3~54~------l.B23.~--_,_,36~--__,5 7 9, 353.9-•----611.9.,_, --o62llo-9-<---------
4, l 8 1,64 5.18 2,34 ,087 ,048 ,052 ,030 609,87 180.00 

,001062 360. 360, 360, 2 0 l 0 0 00 570,00 750,00 
-- -~------ - ---.,...-----, ----------------------- - ---------------------------------------

1490 NH CARO USED 

' 
I I I : ! 

' ! 

--+- ----------------- ------------------------ ------

I 

•• 
• • 

-------,'~. 
1 3470 ENCROACHMENf STATIONS= 65,0 450,0 TYPE= l TARGET= 385,000 '~ 

•
11 141. 

,,1 
":,_ ____________ \LALLEY-SECILO.N-AC ___________________ ----------6-9---------------------,----------------,'1 

I ,, 'I 
•

11'•
1 

24,98 15,12 .,. 625,b2 0.00 0,00 625,91 ,29 ,37 ,04 619 0 10 
1
,,, ,''f----8-1-5.0-,---2-389 ~---.,5158 ------60 3 .---l-44-l-,---4-0-04-.,------l-3-7-.------3SE>2 .------6-1-3.- -- --622-,-80---------------- -- -------------- ---------'" 

•
'''.

1 000
4
09

,2
7

0
0 3

1
6
.6

0
6
0 

5.13 4.41 .090 ,049 ,020 ,030 610,50 65,00 [:;. 
360, 360, 2 o 1 o.oo 3a5,oo 450.oo ~ 

j::~- ;1 
•

1
,,

1 
1490 NH cARo usED ,, • 

~I ~ -------- -------------- -- ----- ------ ---, 
'"

1 3470 ENCROACHMENT STATIONS= 200,0 460,0 TYPE= l TARGET= 260,000 ·: •.. 
• ,, 25,12 13,93 62b,30 0,00 0,00 626,96 0 66 ,87 ,18 620,97 ,, 

"------8l.50-•----129-6. __ 64BL.---~--3-13.----~58.4_, __ _,,,g_QJ~---B-7 ______ 35g_7_•-----6L1-.---62-4_.6J _____________________________ ,, 
,, 4,23 2,22 7,14 4,27 ,090 ,048 .020 ,030 612.37 200,00 ,;: • 

• ,, .002088 300, 725, 750. 2 0 l 0,00 260,00 460,00 ,, ,, 
------------------------------------------- " ------------, 

" .,, 
,, 1490 NH CARO USED 

3B .1r~ ". ,, --------------- -------. ,, 
"---- ---------1/ALLE-Y--SECT-IO.N--AD------- __ ------------- ------

3470 ENCROACHMENT STATIONS= 
" . 

___ ------=~------~---~-=--~-====l • 
·~• ---------- ------------1", 
'1 

925.0 1035.0 TYPE= l TAR GET= l 10.000 
'" -----, 

~, 
•'"I 25.11 13,57 626.57 o.oo o.oo 627.52 .95 .42 .15 619,10 

"---- ___ a-15.!l'~----3.4-9. -~7346 _______ 455_, _______ -142_, ___ 903 ___ _, 02. ____ 35-9_4. _____ hJ.8 ___ 6J 8.,.08_.,n _____ _ 

r·I 4.24 2,45 8.14 4.46 .090 .038 .050 .030 613.00 925.00 •r::i-- .001605 100. 245. 250. 2 0 _1 ___ 0 __ •~~------l l-~~00 _1_0_3_5_,o __ o _________ _ 

•I·· CCHV= .400 CEHI/= 

----------10 -------------

.BOO 
" _____ l 49_Q_NH__CABD-USELL ----------- ---- ---------- _j~• 
13 15]1 

•"I 3265 DIVIDED FLOW :::: • 

• 
::,1----- --Q s- ECNO-- --Q D-L E-P

0

-T

8

_H ___ c_w_SEL-- -cRr_w_s _____ w __ S_E_L_K ___ EG ________ H_I/_ HL OLOSS ---BAN_K_E_L_E_V_________________ :'1 

,:, _____ UMf_ _____ :V_j_O,"B~-~e~~ _______ e:g~---~t~-B---~~~"H'-----:~g~a---~~~------;~:JN__~_E_F_T 11,_.G_,,H._T _________________________ ~ • 
• :: SLOPE XLOBL XLCH XL08R I TRIAL JDC I CONT CORAR TOPWID ENDST :~ •. 

,, 
-------------- -----------

" 25,18 13.65 b26,65 0,00 
.,, 8060,. o. 8060. o. 

'\ ________ 4 •-2-4-~ ____ n_. O_Q _____ a._8 l -- ____ Q, O Q __ 

o.oo 627,86 1.21 ,13 .21 632.40 
o. 915, o. 3595. 618. 632.20 

______ o_gn_ ___ -_oJL _____ ,_o5_0 _______ 0-30 __ 611.n_n_ __ J:,S_L._n_o __ _ 
o' 0 002774 63 • 63, 630 

•"· 2 0 l OoOO 76.72 730,05 
,, 

3265 011/IOED FLOW 

-----------------------l" 
f,c 1". :75 



NOFMA\1~~,?~~•NRD=\7 MINl~LT~D= 
11 I I I 'I' I I 

·•11
111 25.1

1

8, 13.66l 1 626'~,66 • 0.00 
I . 8060•0

1 1 0,: 8060
1
~ 0 0 

::-• ----.!l4-...,,-,2::.!4t.__ __ J0L,,,.J0Uc0u_ __ .J8:L,,-6o..Ll ____ _uO_, 0 O 
I f1 e,I .002220 1. 1. 1. 
• 

629,00 MA'.X ELLC=, 628.50 
I I I ' 'I I ( 

' 'I 11 I I 
0.0·0 1 1 627!86', 

0o 
1 9}5~ II 

• ~ 8,.,.oc,.. _____ ,..,0"'"3~0 ___ .,.._-..,,.,",.._ 

0 0 

I I ' I 
I' 

I I I 
1 • I Ii I ' 

' I ' I . I 
' , -:, , I ' 

I. nn' : nn IL'-:i~ ,. n I' " i' • I ,I.. c.. .L oVV I ,vv 'U--'Lo"'1'V 

10 J 3595. · 
I . 

! 
I ,j' 6)8. 6·32.2 10 ' . 

• 0'00 ,030 '613 .... 00 651.0(l -
J o.oo 76,72 730,05 

I' ' • I 8 

', 

'11-------------------------------------------------------------------------------------i 

•1:[ 3265 DIVI~-~=~-w _____________ _ :• 
' ".I. ; - ;' NORMAL BR!DGE,NRD=l7 MIN ELTRD= I' ----·---

• :' BRIDGE SECTION AE 

629.00 MAX ELLC= 628.50 
----~---~-----------------------------------------

IC. 
" 

-----------"- ,~1 

HALL ROAD (M-59) UPSTREAM FACE 71 " . 
" ,, ---------------------------------------------,"1' 

o.oo o.oo 628.03 1.16 .15 .02 632,40 :i1• 
o. o. ,93). o. 3597, 618. 632.20 

'---·-o_;~~---,-0.8.~----~03~----,nan~
1
--~

0
-~~~--6-~!:1~•-~~-;~:~-u.

5
(! __________________________________ --I~· ------- -~------+---

•· 25.19 13.87 626.87 
8060. o. 8060 • . , 
~.25 _ll.,J) 8,66 ,,, 

• 002113 70, 10 • •. , 
., 

.:: 1490 NH CARD USED ------~:,l~:· 
''~-326.5......D-I..V-J.0£0 . ...£.L.OW---- ------------- ~ 
"I 

•;"• 25,19 13,87 626,87 o,oo 0,00 628.03 1,16 .oo .oo 632,40 1::1• 
·1c------0 ~~~5: _____ o:~-o---B~-~~-- ----o~~o-----~o·----~;-7----:o~-o~--..-.3"":~~0--6l;:~--60;..)~4'~,..;;..:~cuO-------------_-_-_·_· ___ -------=l;,.':_ • 

• ,. .002624 1, l. l, 0 0 l o.oo 76,72 730,05 _ 
'" 
~ ------------- ~-

• • 
2,,, 

I '" '°' " -------- - ------------ --------- . . .. 
" 

,. 

• " " " • 
• 
• 

.,, 
" Ir . . 

;''1 , .. 
~;1 ,as 

~ " ' . --- . 

" ' 
" 
J~, ~~! 

• 
• . "'I " ,, 

• " " I ,, • '" I ----- -- -- ... - " 
'" I " = 

• 
,. 

" I 

l I" '" ---- . -----
" " ' " " 

' ' "' , - --------------· 
" 

e 

• 
• 
• 

,0 ~ I ,, ' 

~ ' 
. . --· 

152i 
,531 ,. r· - ----------- ---· ' 

• 
• 

• I" " ,. 
1", ,s 
,57 . '" • , 



, I I ' 

• '' 
I:, I: II "1 ;: ',,, , '" 

'1, ' ' I I I ' 
I I ' I 

I I 'i I 

I' , , • i I I 
' I '11' I 'I I ,, • 
_.I',, I I 

'I '' 
! I ! i', 

I I ' I 

I 
• ' S.UMf!!ARY PRY NTQIIT EDR MIii UPI E P.R.uc...u...c.,;:,c........ _________________________________ .:..:._ __ ---'-______ __:_ _______ .c.---r-.~ 

1 ,ti •· :• CLI.lll.IfilJ_8.Ll/.c..r, ______________________________ _ 

SECTION CHANNEL MIN EL OF MAX EL 0 
NU MB ER.._ __ L ENG UL _RQ A-DJrl A.'\'__ __ 1-n_w __ CfHlR 

~ •· 16.87 2480.00 o.oo o. 

F MIN EL 
Q_.EROUND 

00 582,00 

DISCHARGE CWSEL 
'.CE.S.' 

5740.00 596.60 
,' ,- _______ 1.6.~0.1 _____ 2--4.8.o~_o_o ___ o. •. o •-- ___ a__ .o.o_--582 .• .0.0. __ 5 a3 o. •. o,o_ __ s_9B .• 9." 
'": 16.87 2480. 00 o.oo o. 

•• , 16.87 2480.00 o.oo o. 
"I 1-
:u 
I 17.09 1180.00 0.00 Oo 

.,, 17.09 1180.00 o.oo o. 

00 
00 

00 
00 

582.00 10000.00 599.68 
582,00 13100.00 601.10 

582,60 4720,00 597.24 
582.60 7280,00 599.39 

",..., -------Ll-17 • .09--1.lB0 .•. OO---~~OCL--.uO. 
·~ 17.09 1180.00 o.oo o. 

()_Q_ ---58 2~-6-0---82 2-0..0-°"'"---6 00-.-1-' 

•::1 . 1 z • 1 o 15 • o_.,_ __ _,o __ o_oc__ __ ,o_._ 

00 582.60 11300.00 601.52 

o_o __ S.8.3 .. .SJL_ftJ'.2.0 .... o o 59-7, 26 
.~ 17.10 75.00 o.oo o. 

, .,,, 17.10 75.00 o.oo o. 
00 583.50 7280.00 599.41 
00 583,50 8220.00 600.13 

"r----.1-1-.~l-u-O ----+7 5-.-0.0 0 ...-0 0 ~ ... 00 5 A ~O-l-l-J-0..0-..1).0__.6.0-l-.-SJ 

17.11 30.00 597,80 597, 00 583.50 4720.00 597.97 
----1 7 ~l 1 311 .•. 0-0--5~9~7 ,.8JL -- 59J~ 0 Q_-5 a:J..-5 0 7 2 8 o..Jl()_--f>()_Q_ .. ll" 

"1 17.11 30,00 597.80 597. 

•::1 ______ ~:~------~-0._oo 591.0_0 __ -~~-1_. 

00 583.50 8220.00 600,67 
00 583.50 11300.00 602.00 

-
", 1 7. 26 8 l O. 0 O O • 0 0 0. 

•"'. 17.26 810.00 o.oo o. 
00 583,10 4720,00 598.16 
00 583.10 7280.00 600.24 

" -- -1-7-,.2 6. --- -81-0--0 OU----.u-0 • .o Q.._ - --..0...0 .ll-.-583 .. .l.lL...a2.2-0...0-0 60Q.8b-
" 17.26 810.00 o.oo o. 00 583.10 11300,00 602.22 . ,, 
" -I.-4j,_ "---.uO • 0 0 0 .. 800.00 0.()____..58 3. • .31 412~0.()_ 598..32 

17.41 800,00 o.oo o. 00 583.37 7280.00 600.40 
17.41 000.00 o.oo o. 00 583.37 8220.00 601.02 

•. 4. "---.uO ,oo__ _____ o_, ao.o~oo .0.0-583 • .3J-ll300,00 6.0.2.-4-' . ,. 17.59 960.00 o.oo o. 00 583.70 4720.00 598.51 
.I.. 59 960.00 

17.59 960.00 
17,59 960.00 

I"---" .1 .. o.0--58 3 • 1 o 7280,00 600. •. "-0 
00 583,70 8220.00 601.22 
00 583.70 11300.00 602;.64 

,_.,.,,___,.,..,_ __ ~o.,..,.o ..... o __ o. 
o.oo o. 
o.oo o. 

" --
43

1 17.78 1000.00 o.oo o. 00 584.57 4720.00 598.68 
.,", 1 7 • 7 8 1 0 0 0 • 0 0 0 • 0 0 0 • 

l-1s, ___ _..1..:r.a___--1oo~ou..o-. Owo.,_ __ ~o~, .... n.o__ __ o__ 

;" 17.78 1000.00 o.oo o. 
er ,., _____ LB ~2_9 __ 2_6_6.0 .• .0 . .,_ ___ ,o_ • .o o o. 

00 584.57 7280.00 600.76 
.0.0-5.BA~.1__8_22~-0.0. 60),38 
00 584,57 11300.00 602.82 

_o.o___s 8 6...9 0 __ 4_1_20_._o_o_s9.9_,_1.9 

" 18,29 2660.00 o.oo o. 00 586.90 7280.00 601,22 
•" 18,29 2660.00 o.oo o. 00 586.90 a220.oo 601.83 

"e-----1a.2._9__266_0...J1 o O,__.llJ) ___ o_, _Q_Q __ ..s.a 6.,9_0.J.L3Jl.Q..O. 0 603,.25 

18,47 970.00 o.oo o. 00 586.70 4720.00 599.33 

' 

HV HL OLOSS QCH 'DEPTH TOPWID 
' - --

.13 o.oo o.oo 3639.16 14.60 763.61 
.0.9 ".1).0 ___ _____Q.~0-3989 .• 60....-----l-6~,2.-1066 • 23---- --- -

.00 o,. 00 o.oo 4088.78 17.68 1083,47 

.00 o.oo o.oo 4528.30 19,10 1100.00 

,OB .5a .01 2709,71 l<t.64 580.s8 
,08 .46 .oo 3389.62 H,. 79 701.14 

~_{)_-,: _______ .,. 4-2- ---~-00----3586-rs.4 --1-7.-5-1--1'35,..0 0-----
.09 .43 .oo 4381.58 18.92 735.00 

, 0.9 n -, 0.0-----2-7.1.0 .... 8 6 J 3. •. I.6---SBLJ.5 
.09 .02 .oo 3619.06 15.91 646,32 
.00 .02 .01 3893.41 16.63 690,00 
• l-0 --.-02-- 0-1-... 8!:l-l-rJ..9---l-8 r0.3--6,9 O-o-0-~ 

.06 .69 o.oo 2613.50 14.47 592.90 
- • 07 , 63. 0 ,j) (L_J.4.6 6 ,-3 9 16-~ 6---------6.9.0~.0.0 
.01 .53 o.oo 3756.81 17.17 690.00 
.09 .45 o.oo '+762.56 18.50 690.00 

,06 .19 .oo 2318,74 15.06 781.94 
.06 .18 .oo 2926.76 17 .14 799.00 
.06 ~.10 _Q.1)___3.139 , B 1 1-1~ 6--- -1-9-9 .• o.o 

.08 .21 .oo 3905.71 19,12 799,00 

--,-Oh------~ 16 ,j).Q.__2 29-Zco55---1-4.-9 5----7.6.9 .• .3. n 

.01 .16 .oo 3021.66 17.03 928.61 

.01 ,16 .oo 3247.68 17.65 938.79 
0.8 .1.9 n Q____399.0.0 S 3 ] 9 0 0 lt__,l 15.0.,.0 n 

.04 .18 .oo 1924.49 14.81 869.94 

.04 1 D .Q.()___2A69,. 9 3 l 6 .• ..90---8B4 .. 0" 

.05 ,18 .oo 2670.23 17,52 888.20 

.06 .21 ,oo 3364.43 18.94 928.00 
-
,09 .20 .01 2845.77 14.11 738.89 
.09 ,18 .01 3605.97 16.19 1143.27 
._os ,.1.8.. .O.L....3.7.99_._c; 6 16. 8] 1219~85 ___ 
.00 ,19 .01 4387.19 18.25 1415,00 

.oa ,AB ,oo 1 9_3 _ _4_~9.1,_ __ 12.,.2.9--5-4..9.,]..5 

.06 .44 .oo 2447.00 14.32 740,51 

.06 .42 .oo 2613.00 14,93 893.28 
.• 01 ,-42 • o 0_3.l.20_ • .l.L ___ l.6 ,._3_5_1.D.5_-4_.~_" 

.03 • 11 .oo 1479.87 12.63 783.49 
____ __1_3.._4_7~-~9.7_0 __ 0_0 ____ 0_._o_o _____ o_._ oo __ .5BJ,_J_0-72B.0 .... 0.0-6 O.L._35 ____ ___._()__3__ - D.9_ .D_O__LU6...1-6 1 4-.-6 5_1.0.0 ]_~3.., 

"' 18.47 970.00 o.oo o. 00 586,70 8220.00 601.95 .03 ,09 .oo 1831,96 15,25 1061.88 
18.47 970.00 o.oo o. 00 586,70 11300.00 603,37 ,04 .09 .oo 2175.13 16.67 1364,50 

• 

' 

' 
' • ' 
' •o 

" • " 
" 
" ,, • \6 

" 
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'I 
I I 

'I 'I I I 
I : ! ' ' ' 

I 
I " I 

' ' ' 

11 

I '' I ' 'I 
.1 I I 

I ' 
! I I, 

;:..,... ....... I.IC.l....,:..LQN_C.tlAJW.F I MI t:,i FI QF MAX Fl ~M.UL FL DI SC I:! ARG...,f __ .,.c..,w ... s.,,.f...,f..----..........,HuY'-----AL-'--.W...u.;:>..:>.----"'~.,,._-------'w:..,:..,.,,_,_ HL 01 ass CH OEPIH I :r..o.e.w 
NUMBER LENGTH ROADWAY LDW CHQRD GROUND (CFS) 

I. 

18.49 82.00 o.oo o.oo 586,00 4720.00 599.34 .03 .01 .oo 1086.16 13.34 815.82 

1; 

I I 

' ' I 

'e 

~--l.B.~4_s____az...o_o ___ ~.-~D _.,Q __ 0 . ...0.0-------5% •. 0.Q__J_za.~o -· ..,0..,0-----<eb>-UO 1--· ... 36u-----...o..,_J__ _OJ, _______ o.,O.--l-2.6.l .. .6£,...______,_j,.5-,,.36.--l-0.6.0-•. 7.9--, --------;·' 

• 
• 

18.49 82.00 o.oo o.oo 586,00 8220,00 601.95 ,03 .01 .oo 1330,00 15.95 1121,39 , • 
• , 18.49 82.00 , o.oo o.oo 586.00 11300.00 603.38 .03 .01 .oo 1580,45 17,38 1358.29 '1 

I
:'. r-----1-0 ___ 4_9 __ 16. o o 598. 1-0--5-9_0 ___ 4_0 · - 586·:o o-··;;1_2_0 ___ 0_0~--5-9_9 __ 6_3 _______ 0_2_ ---.-20----0-. _0_0 __ 1_0_3_6 ___ 0_2 ___ 1_3 ___ 6_3 ___ 0_0_1 ___ 3_6_______ ,:[ 

! • 18.49 16.00 598,70 598.40 586,00 7280.00 601,49 ,03 .13 o.oo 1241.86 15.49 1076.12 ". 
----18 • 49 ..• --- --1 6 • 0 Q, __ ___,5Q8~7-0...-5.98-..4.0.- 5,86,-0.0...-d 2-2-0-.-.0.0.---6 n2..,.0-8--' ----,-0.~---1 3.--------0-, O-D--------1--3-l--l-. ,1-1-~-:t.6 -0 8- -l-l-29 .-4-7------ -----1"' 

:•~ 13
1 

18.49 16.00 598,70 598,40 586.00 11300.00 603.52 .03 .14 o.oo 1559.35 17.52 1476.80 e:11• ,,, 
,,, .... ,

1 

__ __.__

1
1 0

8
~.1

7
2
2 

---·--i
1

2
2

2.
2 

0
0 
.• 

0

.0
0
.0
0

. ____ -· o
0 

.••. o
0
.o
0 

o __ no______s_0.1 .•. ao __ 4_:1--2-o.~ o_o __ 5.9..9...7,2, ___ ..,.o.4 ____ .,_1-1._ ---,-0.1--1.4-l.6.,.a 1-1.-9.2 __ 8 _,._7_,..a6 ___ _ 
o.oo s01.00 1200.00 601.56 ,04 .00 .01 1576.51 13.76 873,43 

... 18,72 1220.00 o.oo o.oo 587,80 8220.00 602.15 .04 .07 .01 1642.61 14,35 881,6~ 
''>-------18-. 72 . - -1-22.{).G Q 0 Q o-D-~--~D-e-0-0- .---5-AZ-..8 0-....J,_1-J 0J),..0.0---6 03-. 58-•-- -- -o-°"S----------•-04---~..0-1---1-9-2-Q.o-1-8<---!l 5-.-7-S..-----9 O-l~ • ..62 ---

... 
" 
" -::i• 

-----------;" 
" 

... 19.12 2120.00 0,00 o.oo 589,20 4720.00 600.07 .06 ,36 .01 2279.95 10.87 773.40 :, • 
'',__ ___ l.9....12---2.l-2-0-.-D-01----.... 0...,,.0...,0---v0.,-0.0-----S8-9-•. 2,0--?.2-80-.-0.0--60.l-.,8..J---..-0-1---~-2B>-------..-0-2--2-9-9-0..--801----!l2--.-.63--7-8.J..--9,.,_-----------<·" 

• i;:
1 

19.12 2120.00 o.oo o.oo 589.20 8220.00 602.40 .oa .21 .02 3235.33 13.20 904.46 :: • 
I: 19,12 2120,00 0,00 0,00 589.20 11300,00 603.83 .OB ,26 ,02 3953.85 14,63 1329.38 m ,,. ----------,'1" 

•i:: .... 1---~:---:~~ :~~:~~ ~:~~ ~:~f--~::-::~- ;~~~:~~ · :~~:~: :~1 ---:~~ -·--:·f~- ~~~~:~! ~~:~: i:!::i .::e 
1
'':_ ___ L9 .23- ----6.0.0....0.~---0 .•. 0---•0., Q.Q ___ .5a9, 60. -- 82-20 .•. 0.0---....6.0.2 • .6.l • 22-.. ------~3-l---r0-4--3-9.95..-4 .... 4--~l- 3,-0-1------80-1.-8.9--- ,,, 
," 19,23 600,00 o.oo o.oo 589.60 11300.00 604.05 .21 .31 ,04 4689,88 14.45 955.97 :: • 

• I"' ~-1 u 
,- ,-.......---1.9-..5.0--..l.3.L0 • .0.0....---. --- .0 •. Q.Q ___ Q .•. O.O. - .. .58.9.,.99-----'>U-0-.o-O--bO.J..rO-?-- --0 4--· -- • 5 3 - ----- 0.3.-1-3.1.S-..O.O----l-l-rO 8-- ---6-9 3.,.0--1.-------------·'" 
I"! 19,50 1310,00 0,00 0,00 589 0 99 7280.00 602.73 0 05 ,50 ,02 1750,34 12.74 713,87 _JI'.'. • 

• ,,., 19.50 1310,00 o.oo o.oo 5"!9.99 0220.00 603.28 .as ,48 ,02 1897,56 13.29 724.24 .. 
"'---~.9.-5 O..-.-l.3.1 o.. OJ) _____ . __ o .•. o.o. ____ o .•. o.o ____ sa.9 •. 49..-113.0 o..._o.o-t..0.4 .•. 1.0 • o 1 __ ---"4.9 ___ __,,__1- .. -2-11.5..--7..z l 4 •. 7.1--1.3 a •. o v--------- " 

'" I' 

• ,, 19,65 870,00 o.oo o.oo 590.20 4720,00 601.35 .14 .34 ,03 2446.30 11.15 605.00 ," . 
" " ___ --19_ .. 65 _____ a_7_j) __ Qj}_ __ _j)_._a_o _____ _o_...o_o 

19,65 870.00 0,00 o.oo 
19.65 870.00 0,00 o.oo 

,. s 9 o •. 2.Q.........1.2 ao. •. o 0--0-01 • .0.1-____ ..•. 1 i.. 
590,20 8220.00 603.55 .14 
590,20 11300,00 605.00 .15 

, 34 ---~0.3....-3.059~7-5-----12-81 .. ·-· 6 0 5 •. o O -------
o 34 ,03 3275,69 13,35 605.00 
.35 ,03 4013,08 14,80 605.00 

____, .. 
I• ". " ------------- ------------------------------------- ---~- ------- ------------

.: ~::;~ ~:;:~~ ~:~~ ~:~~ ;:~:~~ ;~~~:~~ :~1:i! :Z! :Zt :~~ !;!~::: ~~:~! ~i;:~~ I,,• :~ 
,"L.9 .• n 365. oo o .•. o . ..,o,__ _ __,,o. o.0-.59.J.....J. o 0220. OO....--b.0.3 .•. 1..,:;;_ _____ 4_,_ ____ 40-----1.0-4.9.o.2~,._1 __ __,,12-.-<> ... 2-__,_37.s~.oo-------·--------,'" 
40 19.11 36s.oo o.oo o.,oo 591.10 11300.,00 605.14 .s1 .4o .,11 6059.70 l4.o4 31s .. oo &3 •.. =• 
42 .9 .... 7..5----18.2 ... 0-.-V----D-.JlQ ___ Q_...Q O 591-.55--4...1-2-0.....0-0-----6.0 L •. 806----• 7-4-----...4-8 08--4085-.--1-9--.,o:-0-.-3-1--2-50-.. -0 0.--------------•" 
"i 19.75 182,00 o.oo 0,00 591,55 7280.00 603.37 .BB ,47 ,12 5599,95 11,82 250.00 :: • 

e,"I 19,75 102.00 o,oo o.oo 591,55 0220.00 603,86 ,92 .46 .14 6114,71 12,31 2so.oo " 
i"i------1.9 .• 75 ---- -1.8-2-0.0.. O~..OO ---0 •. o 0--....5-9-1 .• 5.5-.l 1-3 0.0. •. 0.0..---6-05. 2-2----1. 0.9----4--1-------.-l--1---1-7-1--l--...6-l------1.-3....6-7-----2-50.,-0 0.----. -- 60 

.,::
1 19.78 183,00 o.oo o.oo 592.00 4720.00 602,42 ,57 .38 .02 4310.31 10,42 123.72 :; • 

'' _______ 19.,.1:s ____ 1.0..J. • .o.o ___ o .•. o o ___ ....o., o .. ~o-~sqz._n o . .........12s o.. o 0------6 o 3 .-1-9___ ,_9 _____ 4_7 ___ -, .... 0...,20-. .....6.4-0-Z.-2-l-----l-l. 7...9---l-3.0..,23------------," 
'' 19,78 183,00 o,oo o.oo 592.00 R220.oo 604.25 1.00 .so .os 7142.93 12.2s 132,40 

•. , 19,78 183,00 0,00 o.oo 592.00 11300,00 605.49 1.53 .59 .13 9523,81 13,49 138.22 ,, 
--------------------------------- ---------------,"' 

E':; 

;j. 
------------------,"I 

" ". ,751 

• • 
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I ~• -~EC.I.I,OIIL,_C.l:lA NN£LJlULE.L--0,E__,._MAJL£L;.. OE , M I 111 ..El.- D I SC H ARG E---~,......, CWSEL 

I' 
I I 

ii 
HV .--HL 

I 

I I' 
I I I I ' ' I , I 

I 
I , I 

I 

'' ,, I 

• 
I 

' • OLOSS QCH DEPTH roew-1.0 • 
I 

I • : NUMBER LENGTH ROADWAY LOW CHORD GROUND <CFS) 
19,80 97,00 o.oo o.oo 588,20 4720,00 602,71 ,46 .15 ,03 4720,00 14,51 89,00 

,. 
' ' 1-----,1.9 •. a O 9 7-,-0 u-------0-,-0,01---0-,-0 0--5A8 ,-20-----1-2-8-0--.-0 0---t> 604-,~ .-78 .-2-2 .--0-5 7153,,--4 l·.f>-.-0-3-2-7-3-,·5-l--

19,80 97,00 o.oo, o.oo 588,20 8220,00 
19.80 97,00 o.oo o.oo 588,20 11300,00 

., 
,, 

604,79 ,84 ,23 .01 7896,98 16,59 312,21 
606,62 ,86 .26 .20 9720,30 18,42 413,53 ___ , :• 

-------1-9~ao------·-1-.oo·-·-6-o-;~·20 605.ao 5aa.20 4720.00 602.11 .46 .oo .oo 4720.00 14.51 89,00 :,~!. 
19,80 1,00 603,20 605,80 588 0 20 7280,00 604,23 ,78 0 00 ,00 7172,57 16,03 273,72 '"I 

---1-9 ~ao. - ---· --1-. o o ---603. 2.0--605 •. ao.---588 •. 20---a220.. o 0--60 4-,-1.9- -·----,-86---·- -.--O-O---- .. .,.O.l---+9-4-3~-7-S----U, ,-59-----3-1-2-.35------------<'"• 
19,80 1,00 603.20 605,80 588,ZO 11300,00 606,62 ,89 ,00 ,02 9374,72 18,42 413,66 ,,! , .• 

it-I 

"' nl 
1(: • 
" 

. , 
'---- .. ----1--9 ,aL-- --- -24 .JJ o 6 o 3_,.2 0--6 os.~ao-. .saa .• 2.(L__,_4.12.0.~o.()_..___6-0Z...75 • 46----•-0..:>----~-0..()_4.1-2.0.. •. 0.0 __ _._4 • .ss---8-9.,.0.o--
" 19.81 24.00 603,20 605,80 588,20 7280.00 604,29 .77 ,04 .oo 7162.72 16,09 278,32 

• ,, 19,81 24.00 603,20 605,80 588,20 8220,00 604,85 ,84 .04 .oo 7926,38 16.65 315.51 
"------1-9-.8-1-- ---- -24. 0-0-----6-0.J ,-2-0--- - 60-5-.-30--- 588-,-20-1-1-3-0 0-.--0.0---606-,-7-5------. 85-------. 0-9--- ---. 0-1-.--9-2-39 ,-4-9-----18 .-55----419 .-7-2--- ---- ·-----,,. 

" 
•.:: 19.81 1.00 o.oo o.oo 588,20 4720,00 602. 75 

I .----1-9 .• fl->----1-,.o,..,_ ___ ~0-0----0-... 0-0--588-.-2-D--7.aa-O...O.0--a 04-.-3 6 
,.. 19.81 1.00 o.oo o.oo 588,20 8220.00 605,03 

•. "' 19,81 1.00 o.oo o.oo 588.20 11300,00 607,16 ,, 

,46 .oo .oo 4720,00 14.55 89,00 :~J• 
, 12~--~0 o~--,-0 2---10 2-1--,-6.,.3--,l &-,-.l-6--285-.-0.3----------_.," 
.71 .oo .04 7551,74 16,83 325.84 ' 
,54 .oo ,09 8353,95 18,96 438,56 :, • 

-------------~'" 
19,84 200.00 o.oo o.oo saa.61 4720.00 603,34 .06 .oa .12 2503,09 14.73 435,64 

• ,, 19,84 200.00 o.oo o.oo 588,61 1200.00 605,29 .oe .10 .19 3548,49 l&,68 450,00 
" 
" . 
" 

"i-----1-9-.8.4 -----20--0-.-0-0- ------0-.,.CLO -----~-0-. 0 O---SA8 .• -6 l--a2~2-0-.-0 0----6.0S • .94-------.-0.9-- ------·•-l-0-------•·l.9 ----39.l..O ... 4.4•-----1-7..,..J-3-.._ __ --450-. 0 0--
19, 84 200.00 o.oo o.oo 588,61 11300,00 607.81 .12 .11 .13 5058,78 19.20 450,00 

• ,'"I 

l
"I[ ____ -..20 .• 1.2 .. --1440 .•. 0.0--- ---0. •. 00-----0-. O 0---5.9-1 .• 60--4-7.2-0...0()_..___6-0.3.~66 • .06 --- ..... 31---·------•.0-0----l-7U....6a---l-.2 ... 0.6-.--864.. 90...-----
• 20.12 1440.00 o.oo o.oo 591,60 7280.00 605.64 .05 .31 .oo 2043.50 14.04 881.93 .
" ". , 20.12 1440,00 o.oo o.oo 591,60 0220.00 606,29 ,05 .31 .oo 2144,41 14.69 887,60 ,. 
1'" __ ___z__o_. 1-2- -- -14.4 o .• 0-0 ___ ,o_ • .o_o ___ o .•. o 0--------5.9.l..-6-0-1-l-3.0-0--.-0.o--60.S..J.-9---- ---...-O-S----------e-3.l.-----..-O.l---..-246-6 o 40 l 6-.-59-----1.49-1-.-33 ----------<" 
' ~ 

" ,. . !Js 
---------· -~'" 

" 

• ,, 21.01 4740,00 " . o.oo o.oo 593,60 4720.00 605,43 ,19 1,87 .04 2827.32 11.83 918,76 ., 
"----cc.-l-• .0-1-- 4 7.4.0..-vO-v0--

21, 0 l 4740,00 
21.01 4740.00 

~0-0 ---- --- ...0.....0-0 --- ..5 9-3,.60-7-.?cB 0,..0-0--6 0-6--9..,9>---~• 1--1----1 ... 44---~.o.3--3"-l-O ,-48----l-3--.--3.9---9 2.J.~91------------<"1 
o.oo o.oo 593,60 8220,00 607,55 ,16 1,33 ,03 3586,54 13,95 931.17 ·~ 

o.oo o.oo 5'l3,60 11300,00 ---~~-9.:.~-~-------:_1~-----~---1_0 ___ ._03 ____ 4135.93 15.63 949,26 ::i. 
21,38 l'll0,00 0,00 0,00 596,60 4720,00 606,71 ,Ol 2201,66 10,11 1052,06 "~ 
21,38 1910,00 o.oo o.oo 596,60 7280,00 608,02 .01 2383,01 11.42 1110,92 :, • 

--~2~1,38.--l.9.LO •. OO-----~o.o _____ o,..o..o. __ __s.9.6,~0--822.0.~--6.0A.A9 ___ - ___ ......,,~---••=O~l-,24.3.6....l,~9~-..... Il . .A9----U .. 3.0 . ..6...4------------"' 
21.38 1910.00 o.oo o.oo 596.60 11300.00 609.98 .01 2610.51 13.38 1172.74 l -~ :• ;" _______ .21.15 __ .200.0 •. 0.0 ____ 0 .•. o.o ______ o_,..o_o_. 59.1.10 4120.0,0_ ___ 60.a • .15 • J4 J ... 4.6... __ ~oi 2130_.5_3 1 o .• .A.5 __ 84.1..,.o_ ------~" 

,; 21,75 2000.00 o.oo o.oo 5'l7,70 7280,00 609,25 ,16 1,28 .02 2746,51 11.55 842,99 I" 
.:.. 21. 75 2000.00 o.oo o.oo 5'l7, 70 8220,00 609,63 .17 1.20 .02 2943,66 11,93 843,69 : • 

'I": ________ 2J. __ 7..5......._20.o..o.. • ..o.o_ --.. 0-..0.0.-------0 ... 0.0 ... -59_1 ,_1,o __ ll3.Q.0._0_0 __ 6 l.O..,A9 -~ 1 L -- ----..98 ·- Q..3.._...J.5..l.6.~2.-.--1..3 ,1_9 __ ,.....845 ,_9_4_ __J.;I 
•:'· 21.02 310.00 o.oo o.oo 593,60 4120.00 600.42 .oo 2473.45 14.02 904,68 

1:l e 
",__ __ 2.1..a2 ___ .3_10 .• ..oo..... ___ o ... oo .. _____ o,.o.o _ __s93 __ 6JL-728.0....0.o 609~,~--~· ~---~~------0..[1_3.l.83..-"~9~-.... 1 ,;.95----9.1..l. •. 0.7 ·~ 
"i 21,82 370.00 o.oo o.oo 593,60 8220,00 609,94 .oo 3406.59 16,34 913,29 •j 

•::._ __ 21.02 310. oo o. oo ____ °.:.~°. 593,60 11300. oo 611. 20 • oo 4043. 90 11 .60 ~~~.:_3a __________ :;I• 

. ," 
" ,,, 

.12 1,19 
,09 ,94 

0 .. 9 .. ,86 
,08 ,67 

.15 .21 
11 I 3 

.18 ,32 

.19 ,32 
----

521 ~ •. ·:• ,, 
1--- - ---- ------------ -- --------------------~ ---------· ------------·------- ----------------------------~ 

" 

,. • 
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I' 
I 
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' ! I 

0L:0S5 QCl:f OEJ;i!H T oe,uo_ 

'' • 
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I 

• 
UMBER LENGTH ROADWAY LOW CHORD GROUND <CFS) 

21.84 100.00 o.oo o.oo 596.90 4720.00 608.61 .06 .OB .03 1345.56 11.71 875.42 :• 
:,- 21 .A4 .. u1°".oo 0.00. .0 .J10 ___ S!iil~O _-72AO_nn-. _J,fl~:LQ .. .. Ol •. o.<L- ---.,.~fl 'l_l.hlLt._..:7.5.--.-. 12_.R.Q ___ /18R,.2R-----------< 

• 
, 21.84 100.00 o.oo o.oo 596.90 8220.00 610.18 

,, 21.84 100.00 o.oo o.oo 596.90 11300.00 611.43 
.01 .09 
.os .09 

,03 1697.38 13.28 890.60 
.03 1985.21 14,53 897.92 :• 

~~ ---- _...._....._ ---~-----------~--~-----
', 21.85 20.00 610.60 609.70 596.90 4720.00 608.53 

~ •• ,, 21.85 20.00 610.60 609.70 596.90 7280.00 609.88 
• f-----.2-L:Bs __ . ___ 20 :.00 ______ 6 LO ~60 __ 6 0.9 ~.10_ -..596_:glL-8 22-0.:Jl() __ i,i.o_:~2~9~---

.30 .04 
• 06 .09 o:~~ f~~::;1 ~}::! :!::!~ ::e 

----vO • .O.O-l-o.7-l.-0.3 .... --l.3 .-3.9-, -8-91,..2-1--------- --- ''I ,.06 ,l.0 

• 

'0 21.85 20.00 610.60 609.70 596.90 11300.00 611.56 
I" 

• 01 .13 o.oo 1957.26 14.66 898,68 :: • 

" i" ______ ,2-2-•• 1-0 __ 133_0 .• o o. ___ o_ •. o o o •. o-0----5.99 . ...S.(L__4.Z2.0.
0
.o.o __ i:,1.o . ..3b----.20 10 --~._. • ...,,_ ___ -•""0 'l_25.99.-35 ___ 1.o .• S6-...-..S 8 7 ... 1.6.-------------1" 

_ ," 22.10 1330.00 o.oo o.oo 599.80 7280.00 611.07 
•" 22.10 1330.00 o.oo o.oo 599.80 8220.00 611.47 

• 30 1.31 
.30 l, 30 

.12 3526.63 l 1,27 590,68 " 

.12 3739.90 11.67 592,64 :;,. 
-1.2--43.1.0 .• -88--- ---12"'"8 8--622--55--------------~ " 2 2 , 1.o.. __ 1.33 o •. <lQ__ __ o __ o.o.__ __ o~.0-0_ -..5.9.9.~B.O....U.3.o.0 . .-0.0--.6.!.2._68. __ _ 

16! 
3 1-.-24-

.,, 22.41 1620.00 0,00 0.00 601,90 4720,00 bll.40 .30 1.11 .03 3301.49 9 0 50 240.00 :~• 
"i--j -----<2-2~-4-1-1-6 <?.o...O.O----v~0.0---0..-0.0--------6.0-l-.-90---1-2-8.0-.-0 0--6-l-2-.-5-0----.-4-1-----l-.-5.S----'O.S--4-7-l-9-.-5-l,,_ __ ,...l O ,-6-0--2-4-0..-0-u--~-----------,"1 "I 22.41 1620.00 o.oo o.oo 601.90 0220.00 012.90 .53 1.s9 ,01 5201,01 11.00 240.00 i,'.Je 

.,,, 22.41 1620.00 o.oo o.oo 601,90 11300.00 614.04 .71 1.65 .12 6750,98 12.14 240.00 j 
,,, -----------~--------- ______ 2e 

F' 22,43 109,00 o.oo o.oo 600.60 •120.00 611.s1 .31 .11 .01 ,120.00 10.91 163.35 
•/' 22.43 109.00 o.oo o.oo 600,60 7280.00 612.65 .53 .15 ,06 7280,00 12.05 168.92 1,~ 

" ". " ___ ,:..2...4.3 ....... Lll9. •. a.o _____ o_.o..o_ __ ___o_,._oo_ ___ 6oo .• .6JL__a22.o._o.o._o1_3 ___ -0~6-----•-6~-----•-L<>-6------•-"o-0a a220...o .. ~0--.. 12 ... 46... .. -1-7..0 . ..B.1------------1 •i~:,- 22.43 109.00 o.oo o.oo 600.60 11300.00 614.24 .87 .19 .15 11300.00 13.64 176.59 Ii. 
. --~2;;,.,_4.3 ___ _1.._oo ____ 6?3.,..10. ___ 62.6 . ..J.0. __ 6!L0,._6.0_!+..l2ll.-O.0u.--<>6""Jl.,5l ___ _,_,,.. _____ ,._0.O _____ .,Q,.o__{+1.20. • .0.u.0--_..J..,_o • .9 .... l--.a..lo6'3~30-----------, 

22.43 1.00 023.10 026.30 000.00 1200.00 012.00 ,53 .oo .oo 1280.00 12.06 100.92 In 
•... ,"1 '"-. 22,43 1.uu 623.10 b26.30 600.60 8220,00 613.06 .61 .oo .oo 8220.00 12.46 170.88 ,.w 

~'.'-- 2 2 •. 4 3- . - . - . - .1-• .0 o_ _ _ b 23 .. l.0 ___ 6,2_6. 30 .---6.0.0. • .6.o...l.l.3 0.0...0.u.O --6....,,..14. • .2 4 ---• 80-<>----.-0-U---~D.0--1-1-3-0 O.. O.v0---,,13...6 4---1-7 6 .-6-0-------------":: 

•t' 22,43 40.00 623.10 626.30 600.60 4720.00 611.56 .31 .05 .oo 4720,00 10.96 163.58 :: • 
>"----2=2~, =4_,3 __ __.4..,0,.., 0.o ___ &,23 • .L0.-..62 6 ,3 0..--...6.0.0..6.0---Z:2.8.0... 0 0 & I 2 .:,..,._ ____ c;2e-----.-, u.0~7---- ..0.0-1-28.0...0.0-..---l-2-o-l-"-----1-69.. 2">-~-------------," 

22.43 6i3.i5 .60 ~07 
22.43 614.36 .84 .09 

.,, 40.00 623.iO 626.30 600.60 8220.00 
40.00 623.10 626.30 600,60 113-00 • 00 

.oo 8220.00 12.55 171,28 

.01 11300.00 13.76 177,20 

45 

"I 
---------------------------------------<'" 

.1:: ~~:!~ ~~~::~ :~~ 58.00 o.oo o.oo 600,60 4720.00 
58.00 o.oo o.oo 600,60 7280.00 

.01 

.09 
.oo 
.01 

4720.00 
7280.00 

"._' __ ___."',...,c-..-4~c:~--J~...,_-___ ,_.. ---~6,.._l..,.,~~--• .,_"'=o ___ ... .§<>o ___ __.,,._Q_ ____ .,._.__.., cco nn n nn n nn ,nn ,n .'.l..,..,.n nn 
V. U--U--O<U----U-.-C-U~--C----U---.,-V-~ • 

n, ... ~~,,. nn 
.G-£-V--.-U· 

'" 22.45 614.53 
• .,I 

58.00 o.oo o.oo 600.60 11300.00 .Bl ,13 .01 11300.00 

"---22.-4 .. ~5 ___ .. J ._o_o __ Q 23-.LD~-626-.-30--6Jl0--6-0-U20 .• 1L0--6.1L.A.4---.....,0----~-----O.O-'u.20..00 
" ... - 22 • 45 1.00 623.10 626.30 600.60 1200.00 612.86 .51 

22.45 1.00 623.10 626.30 600.60 e220.oo 613.28 a58 
,. ---"2--4.s.__ __ ..._ • .o.o __ 6 23-.1.~0-~62 6 .30--...6.0.0 , 6 0 11 3 0.0~_()___-6 lA..-. S..,..,,3----•..,8.,.,l ... 
" ' 

.oo 

.oo 
00 

••" 22.45 40.00 623.10 626.30 600.60 4720.00 611.69 .30 .04 

.oo 7280.00 

.nn g_7<;>n _ nn 
ovv U'-L.V • VY 

• 0 0-1..1.3-().0., 0 0 

.oo 4720.00 
," ____ 2,2_.,.!+5 __ ~!1--<1.~o~o __ 623.J.n__626..30._.6.o.o .•. &.o 120n ..0.<1-~6~12--9~---.s~---06, ___ ..... , 0 0 ----7.28.0_ 0 0 
~ 22.45 40.00 623.10 626.30 600.60 8220.00 613.36 .57 .07 .oo 8220.00 e," 22.45 40.00 623.10 626,30 000.00 11300.00 614,64 • 79 .00 .01 11300,00 
" 

11.03 
12.25 ·~ ,n ..,__., 
13.93 

11--0-4 
12.26 
I ::, """ ~,1;,. • uu 

" 
'.~. 

.er-,---------j~I • 
__ I;~ 

163.94 
169.88 . ~. n~ 
,1---f 1 ..... ,. 

178,01 

163 . .,..94-

';I 169,89 
171 .ll'-
,I,.£. ,u 

l-3--93--1--Z:8.,.0 2 ---~~~· 
::, . 
l"I -----------1r,} 
I I 

1~1• 

11.09 164,19 
1 2 , 33----1 7.0.. 2 2-
12.76 172.32 
14. 04 178.55 

-:j .DI ,. 
ML ~ 

1" ,r -,~ 

.'-,~1----------------------------------------------------------------------------:"'~: • 

• • 
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'' '' I 
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I • ~- ' I 
'I a 

I 1
1 

, i' 
; I 

1' I 

I Ii I i' 

Q T'SC~G .... •--~~ . .lol.SE. .... I --~---"H"'V.._ ___ __,_.,__~.,.__, ,...,,_,.._ __ ~,..,.,'----'1_,D£.e_Itf ' roew T fL _________ .,.., 

I i ' ! I ' 
i i I 

'I • I . , ECIIDN CHAl\l.NE'I M'IN El QF _ _f!IAlL;..FI DE MUL..Ft 
NUMBER LENGTH ROADWAY LOW CHORD GROUND 

22.45 1.00 o.oo o.oo 600,60 
,__ __ ;, ;, ._4S 1 •. n n o~..o..o n JJ_n_ 1. n o..._n.n 

22,45 1.00 o.oo o.oo 600.60 
22,45 1.00 o.oo o.oo 600,60 . , 

' -----~ ----------~-------

<CFS I 
4720.00 
7PR(4f'ln 

8220,00 
11300,00 

611.69 .30 
i, l ;,_._q=' ~~----..,C:,"-/1_~_ 

613.36 .57 
614,64 • 79 

22.51 290,00 o.oo o.oo 601,00 4680.00 612.10 .os 
~ •· 22,51 290.00 o.oo o.oo 601.00 1220.00 613,60 .06 'r1 - z;,_,_5.~--2..9.0.,Jt.~---O •. 0,0 ____ o_,_oo_ __ 6 0.1. • ..0 0---8.1 S0.0 .0.0.....-6.L4 .• .l.2 ...... - ___ 0 _Q.6 ___ _ 

,,. 22,51 290.00 0,00 O.OO 601.00 11200.00 bl5.67 0 07 e:11 

HI 

.oo 

._nn 

.oo 

.oo 

.09 

.10 

.J 0 
,09 

'' QI 055 

.oo 

.nn 

.oo 

.oo 

.01 

.13 

GCH 

4720.00 
12.ao....n.n 
8220.00 

11300.00 

1557,85 
1915.05 

11.09 

12,76 
14.04 

164.19 

172.33 
178.56 

11.10 717.83 
12.60 736.22 

•. LS-...2.0.30.. .. 85 __ 1,3 • .l.2---7.!t.l, 85, ______ _ 

.22 2398,31 14.67 758.68 

• '' 
' '' , . 
' 

•• ' ----,• 

' ". !1 

" ---
" ". " 112! , ~ _____ 22.._5_9 4 2e. QO, __ J~JLQ, ___ o_._o_o __ 6Jl L • .6.lL_'t6B.o .• .o.0 __ 6..l ... 2-.~1..,1 ____ ... o_.__ ___ ._o 8 _Jl 1 1 z;,.s.....o 8 1 o • .s.1 __ _.1_0.0 .•. 1_3 ____ ------.....-; ' '" 

,.,, 22.59 428.00 o.oo o.oo 601.60 1220.00 613,66 .01 ,07 .oo 2060,19 12,06 730,36 
., .• , 22,59 428.00 o.oo o.oo 601.60 8150.00 614.18 .01 .07 .oo 2168.20 12.58 735.96 

f----=•.5.9 ___ 42.8,.0Q O. 0.0 0 •. O.Q.. __ --61ll.,.6.0 ... _l.l2.0.0...0.0..........--615 •. 7.2. <18.. ... ------0.6.... ... - ...... -~0.0--25.U....63..-.......l....4 .. l 2 752. 1-2-- ____ _ 

.,, 22.97 2010.00 o.oo o,oo 604,10 4t,80,00 612,86 ,36 ,89 .09 3531,99 8,76 613,22 
"1-----.,:.,::...9~Z-~2..,,0.l.O.._O...u.D ___ ~o,..o.o, __ _.,_ ... o_o_-----6..0.4. ... ,..,.J0.,__7-'-'22.0..,.0.u.O-_..,.t,..o..cltt..2..4 ... _____ ,-"2cc8,-.... ___ ,_,_z..,3'-----•-Du.6.,__,.40.Lo, .... 4o.6--+l0...L4'---~643 •. 80----------

•"i f,,, 
22,97 2010.00 o,oo o,oo 604,lO 8150,oo 614,72 ,26 ,68 ,06 4146,11 10,62 654,40 
22.97 2010.00 o.oo 0,00 604,10 11200.00 616,18 ,23 ,56 ,04 4548.38 12,08 686,17 ~,1---2-3-.-1-9 ___ 9_8_0,00 0,00 0,00 603,89 4t,80.00 614,13 ,36 1,27 ,00 3495,17 10,24 374~-82 __________ _ 

• ,, 23.19 980,00 o.oo o.oo 603,89 1220.00 615,26 ,42 1.11 ,04 4535,73 11,37 405.35 
'"c----........23. .. l.9- .... _9e..o ..... n.o~---o.. .. o.o __ ~o .•. o.o __ b.0..3 . ...B9_8.l.S.O.. ... o.o............_6l5-..6A.------43--......l.-... o_4~---••· QS_tt.a5.0 . .J.B--~1 . ..zs __ ft.l.S...&..o _________ _ 
~ 23,19 980,00 0,00 0,00 603,89 11200,00 616,87 ,39 ,Bl ,05 5472,58 12,98 877,18 .," " ----"-3 . ..S o ___ ... 1.8.2.0 ,_o_o ___ ..o._._o_n~---"o._., ..... 0 .... 0,...._ 6 0.3+5D--....4.6.8.0....-0-0 __ 6.l.f>....u.6,._4 ____ .. .s1 ___ ...c2~- 6.2 ____ _o.!L.......3.qs4. 4S __ -.J_. Vt. __ .........1..9...7_ • .!l-_9 _________ _ 

23.50 1820.00 o.oo 0,00 603,50 7220,00 618,12 ,71 3,07 ,09 5667.35 14.62 199.84 
.,, 23,50 i820,00 u.uu o,oo 603.50 8150,00 6i8.56 .79 3.i1 ,li 6212,11 15.06 200,54 

" ____ 3..50_....1a.2D_no ____ .o.. ... ,_o_o ___ o_ ... o.o._r,..03,.so ... .1.120.o .• -o-0_~6L9 .• .6.o ____ ...L...o9---~3.22....... 21 826"-.66 16,.1.o. ... _..2.02 . ..1.9 _________ _ 
" 

.,, 23.54 181.00 0,00 o.oo 6.03,70 4t,80.00 617.03 .41 .27 ,03 4680,00 13.33 97,50 

" I.. 

r· ,- . 
" ,, 1,. 
I" 
28 

" . 
" ,. 
" ' 

,-3
41-," 

,,~ 
" '-· I".,, 
" ., ". " 1:1 ::~-~~-.... 8.1..-0.0 ___ _., _ _o..o._ ____ .....Jl_ ... o.Q __ r,..Q.3. 10 122.0. • ..00..................6.l.8.,.:c5u01----•-'-7-"4~---•3-B---~•..,0-2~~z;,20, 00 ....1.4.. ao _____ g.7 ..S-0----------

I~· 15,26 

I 23.54 181,00 0,00 o.oo 603,70 11200.00 620,11 1,31 ,55 .17 11143,17 
" 

16,41 •\:5L ~..,.=>'+ 181.00 o.oo o.oo 603.70 8150.00 618.96 .86 .41 .06 8150.00 

I ·-----------------:s'I 23.55 
23,55 

38,00 
38,00 

619.90 
619.90 

618,80 
618,80 

603,70 4680,00 
603,70 7220,00 

617,09 
619,18 

,41 
,65 

.os 
,59 

.oo 4680,00 
o.oo 7220,00 e'"I I,, 

.i::!f-----<;C...;->-·: ~; --~;-: ~~-.... ~--"'~...,~~: :~-~ : ~ :-:.Q:-~--U-:~~-~~ 1 ~~t~ ~ :~ ~ :~-';'-----. !'';---1•.-::----U~: ~ ~ 1 ~ ~ ;-;-:-~; 

13,39 
15,48 . -· -~ 10 • C? 

18,37 

100.50 
212.60 

97.50 
100.50 

-200.. .. 00 
200.00 

1
'' r-- ___ 23...5.9 ... __ 1.9.L...o_o ___ o....o .. ~o__ o.. • .o 0.---6.0.3 .. .a.l_tt.6.B.o ..... o.o._ 6 1 z • 4~ ___ .3 ... 2 ____ ,_,_2-0 ___ .... o.3-35.6.L..D..7~--..... l ~3 ... n, o ___ z5 3 .. 63 
I" 23,59 191,00 o.oo o.oo 603,81 1220.00 619,79 .34 ,21 .09 4906,73 15,98 260.36 

-
44 23.59 191.00 o.oo o.oo 603.81 8150.00 620.66 .34 .21 .12 5367.43 16.85 262.80 
"

1 

____ _z3_,5_9 9.1.00 0 • .O..Q..... __ .0_,00._ 6.03, 81 l.120.G.-u.O.v0--..6.2.2 ... 9--4--___ 3.7 ____ 2.,_o ___ ,.._,_J""'S, 6.9.22~_,_7.,_5 __ +-J 9~U--26.9 .. _L7._ __ 

.::1 23 71 635 00 0,00 o.oo 604,17 4680,00 617,95 .30 .51 .01 3528,29 13.78 254.17 
"f------23.:_1~--·6.3s: ... oo..... ___ o_,_o.o ____ o ...no __ 6 o..4 _i.7_1_22.0~0.o __ b20 . ..2A=----•·3.3 ___ ~A~-----.o.o._tt.aa J. • .a_..,3 __ ,.iJ 6...l..1--26.0.~1.o __ _ 
,"1 23.71 635.00 o.oo o.oo 604.17 8150.00 621.11 .33 .44 .oo 5351.20 !6.94 263.06 •j", 23.71 635.00 o.oo o.oo 604.17 11200.00 623,35 .36 ,42 .oo 6912,45 19.18 269,35 
" 1,,f------------------------- ----------------------------·-------------
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QC-H---DE~t~H,___,1ne;i,...,_ _______ ~_ r-cE..C.TTQN CHAflJNEI MJN El QE MAJL El QE_M.L.t,!l El · OI5CHARGE ..-.C.W.5.B ... L----H"~-~.Ht.. 

• 
NUMBER LENGTH ROADWAY LOW CHORD GROUNO <CFS> 

23.79 475.oo o.oo o.oo 604.46 4680.00 618.33 .29 .36 .oo 3512.61 13.87 254.39 
r--__,__2~3. 79 4 7-5.....0.0 0 • 0 0 0. 0.0 6 0 4 .-'<L-722--Q..JJ 0--6.20.. •. 6.2.-- -~• .,.3&.2---~• "l4-----·0Jl..............48-7-3...,.3,-,.1--+l 6 .-l.6---26 0 .86-----------1

4 
I 

23.79 475.00 o.oo o.oo 604.46 8150.00 621.44 .33 .32 .oo 5344.35 16.98 263.17 
23.79 475.00 o.oo o.oo 604.46 11200.00 623.66 .36 .31 .oo 6908.77 19.20 269.42 

·r- 24.06 1425.00 o.oo o.oo 605,30 4080.00 619.26 .11 
5. :1 24.06 1425.00 o.oo o.oo 605,30 1220.00 621.52 .11 

l
•,,r-----2244 .••. 00.66.-· .11!+4 225.5 ••. 00 00. ___ Q ~OO .... - _ _JJ~0.0--. 605...30--8-l.S0 . ..0.0--62-2...32----~l-l 

o.oo o.oo 605.30 11200.00 624.54 .12 
-11! 

.70 .05 2528.15 13.96 484.65 

.63 .06 3363.88 16.22 491.05 
---o-60-----~-365.S.o 2..S---1-7-•. 0 2--493 o-2-9, 

.56 .07 4634.34 19.24 499.50 

• 8 

1 I •• ' 
' 
' ' 

:• 
,, . 
" 

" 
" ". ·" 1:, 

~--=4 .•. 4 8 __ 22.1_0 .JJ o ___ ,o .•. o.o ___ ,o .•. o.0 __ 60..9~3.0-4.68 o. o o !;>.2.0~.3.4•---~·4.6 __ _._3._~---J.J.___,46s.o. •. o o 11 . .,,0.4--l.0.9 _9_9. ·---------,., 
a 24,48 2210,00 0,00 0,00 609 0 30 7220 0 00 622 0 39 0 29 0 99 0 05 5272 0 97 13,09 449 0 06 

... 24,48 2210,00 0,00 o.oo 609.30 8150.00 623.13 .28 .93 .os 5673.46 13.83 638.23 
" ,: . 

(1--------24-o.4.8 __ 221-o .1)..0 .J> .• .OJL-~-O-o-0-0-.-60-9-e-.30--l-1-2 0-0-•. 0.0--62.5.-o,2 3-------o-2 0 o .7~5 0-2--634"8 --2-3-- --1-5-.-9-L-8-l 0...-0-0-,, " ' ;2' ···1 24.49 73,00 o.oo 0,00 608,30 4680,00 620,63 .29 .01 .05 3742,61 12.33 241.45 
" __ _.,1,-4_9. __ __,'.J.....,.O Q.,_ __ ..uo ~0.0---~0.0--6 0&..-30----1. 2-2..0...0.()........_t,U~-4-l,--- -..3+7-----• 0-6---• ..0 4-52-1-6..-5-l--l+.-1-l--40-6...-2-1...,---------
1 ~ 24,49 73,00 o.oo 0,00 608,30 8150.00 623.15 .35 .05 .04 5678.89 14.85 588.39 .,'° 24.49 73,00 0,00 o.oo 608,30 llc00,00 625.23 ,27 ,04 .03 6388.89 16 0 93 755,00 ,., 

,, . 
lz; 

1r. 
' 

24.51 74,00 622.80 620.20 608,30 4680.00 621.48 
24.51 74,00 622.80 620.20 608.30 1220.00 023.93 

.24 .so o.oo 3715.71 13.18 286.93 

.22 1.37 o.oo 4886.75 15.63 735.00 
"I 
~I -

I 
__ --· 24 .• 5.L __ -24 .•. 0.0_--1,22 .• ao ___ .62 o. 2 o ___ .....£>o.s •. J.o _ __a150 .• .o.Q.....___62.4. •. 4.a ---2.2 ·----.l-.2.0----0 .• .0.0-.S.Z.L9.,.31'.r--.......,.l ~-18----1-35. 0 .,._ _______ _ 

,~t 24.51 74,00 622.80 620.20 608.30 11200.00 625.77 .:,,: 
I'' 4--74-__ 4.3.3.,..a.o ___ ~ O·~D---0~.0 6 0~ •. 9-4-.-..it-c68.ll... 0 0 62.1..88 , 0 .. 9,._ ___ """ 2cc ...... l ----• .,.,04 -l.8.1.o6-,..,0..,l--,..l 2-, 94.--1 . .055,...1.6---------

.24 ,51 o.oo 6311.63 11.47 735.oo " ,.. 
" 
" 

~ 24.74 433.00 o.oo o.oo 608.94 1220.00 624.26 .04 .11 .o5 1682.73 15.32 1063.50 
• ", 24,74 433.00 o.oo o.oo 608,94 8150.00 624.80 .05 .10 .05 1747.78 15.86 1065.39 

,o' 
: ______ 2_4_,-1,.4 ___ 4.3 3 .•. o o •. o o. o .•. 0.0--.6.0 a ...9.4 . ......1.1.2.0.0...0.0--62.6~ .L.O-..--- ~o 5J------l-O • o 5 2 0.38.,,.2 7 1 .. 1 ..... u, .. -1..069. • .9.,_ _________ _. 

" 
" . " '° 
4' 

.,, 24.85 1360.00 o.oo o.oo 608,97. 4680.00 622.59 .13 .72 .02 2366.66 13.62 760.00 
"----e.--4-.. a_s____ --116-0-.--0 Q ____ Q_.j)_(L__ -0.. 0 (}_ ----6.0-8 .• -9.z..__1-2-2-0-.-0 0-~-62 '-'~-5.9----.-0-9-----3 5----·0 2-2-62-6-.-92--1-5--.-62--1-6 0-..0-0-- -- ---------

I::• 
' " 

24,85 1360.00 o.oo o.oo 608,97 0150,00 625:11 .o9 .33 .02 2118.92 16.14 160.00 
24.85 1360.00 o.oo o.oo 608,97 11200.00 626.41 .11 .33 .03 3334.45 17.44 760.00 

" ". "' -·--·----------------------------------- " 

,, 

24.91 360,00 o.oo o.oo 609,87 4680,00 
24.91 360.00 o.oo 0,00 609.87 1220.00 

----2~ .•. 9--i -~3 6.0.,-0 .. ~D----O •. Q.Q ___ o ..,O.ll--60 9...8.7 .... ...8..L.540.0...-
24, 9 l 360,00 o.oo o.oo 609,87 11200.00 ... 

",---~4 .•. 9 a ____ 3 6 o .• _Q_Q ____ o .•. o O o .• Q_Q ____ hl-0-. 5 0---4--6-8 0--0-0-----6 23-.-3-4----- --.-25--.. -· 4 2----- • Q..J.__ __ 3-f>_SS-.--G-O----l 2 ..-84---3-8 5-.. O o. 
u 24.98 360.00 o.oo o.oo 610.50 1220.00 625.11 .28 .37 .02 4777.10 14.61 385.00 

... 24,98 360,00 0,00 o.oo 610,50 8150.00 625.62 ___ .29 .37 .04 5158.05 15.12 385,00 ••1---- _.24...9.8. 36.0. 00----.. 0.,-0.0-------0.• 0 0-- .. 6.LO~S.O--l-l.20Jl,..O.O-- -626 • .92 .• .38 --•.3-9 .0.1-63.9.3 .•. 2.S---U>-~42--..385..,0.0-------
" 

• ., 25.12 725,00 o.oo 0,00 612.37 4680.00 624,03 .49 ,81 .12 4241,42 11.66 196,72 

622.85 .32 .36 .10 3154.24 12.98 570.00 
624.77 .23 .25 .07 3599.34 14.90 570.00 
625. 29..-----~22-------• .2-4---.,.v-7-- Jal-ll. •. 9.3--l..S..,4.2--5.1-0...0.0---·------
626. 59 .24 .25 .01 4568.19 16.72 570.00 

• I 

1:~• 
,:1. I,, 
1,., 

~,,I 
1se' 1 ... 
" ,, 
" . "' ,'\ ____ 2s~.12 __ _.125 .•. o .. ~--o.o.o. ____ o,.o.o .. ___ 6.l.z...37 __ 72.z.o-OJJ----625.~.9------,63-.. ----11.,._ __ ~-U--S.9.J..3..,.9B 13..-42--2-&.o .... o.o ..... - ______ _ .. 

" 25,12 725,00 0,00 0,00 612,37 8150.00 626.30 .66 .87 .18 6481.36 13,93 260,00 
•. " 25.12 725,00 0,00 o.oo 612.37 11200.00 627,66 • 79 .94 .20 8012.95 15,29 260,00 ,, 

-~:r --
"· 

---·--·-------------------

----------· ---- ----- ------- --- --~--- --- ----- ------ ----- -------- ---- --- ___ ......,._ ___ ------ ----------------------- ------------- -------·--·---------! 
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• 6 
' ..S£:.CLI.ON ......... Cl:LAt,U11.E.t..-M.U,LE.L-~ EL 0~ M.I.N-£1.-.-- n I SC"' A e GE Ctl.S-E,..L----"'·~V~· --~ .fNUMBER LENGTH ROAOWAY LOW CHORD GROUND (CFS! 

HL OL.O.SS _ __...cQCJ::I_..__.....OEf!,T.1:J-T.QgW.I.0---------,-.., 6 I 

I 

' I 
I 25.17 245.00 o.oo o.oo 613 • 00 4680.0Q 624.34 051 032 0 Ql 4322.79 11 • 34 110.00 
' - --25. •. l 7 2 4-5~0 0,-----• -0.0..- O • 0 0-----6-l 3- •. 0.(}.....__7.2--2..0-.--0-0--------620-~0"'-9-----.• -S-2;........,--. 4-G---.-l-0----65-J.S-.--9-0--l.-3.-0-9---1-1-0..-0"°-------

:• 
• :i 2s.11 245.oo o.oo o.oo 613.oo a1so.oo 626.57 .95 .42 .is 7346.36 13.57 110.00 

1 
I 25.17 245.00 o.oo o.oo 613.00 11200.00 627.84 1.42 .so .32 9986.69 14.84 110.00 
'L··------·-·--· ·------~---·-·-•--·--· -·--··---------------·---------- --------

:• 
2s.1a 63.oo o.oo o.oo 613.oo 4630.00 624.41 .60 .o9 .oe 4630.00 11.41 
25.18 63.00 o.oo o.oo 613.0Q 7140.00 626.16 1.03 .12 .17 7140.00 13.16 76.72 

,, .,, , 76.72 :~1. 
',. __ -----25 .•. l.8 ---63 •. 0.Q ____ o .•. 0.~--0.. 0 0-.---6-L.3-0 (L __ JjO-t,0~0.0.-626. 65 ---1-•. 2..l----o-l ----.2.J.l--0Bw06.0 .•. 0.0--l~,"'5'---_...,7 6..,12 - .. -- - ''· 
" 25.19 63.00 o.oo o.oo 613.00 11100.00 627.93 1.97 .10 .36 11100.00 14.93 ... 76.72 " 

" . 
" 

,, __ .. --25 •. l 8 ····----1-~0.0 ----629 .• .0..{L.____628 .5Q ___ 6J..3 •. 0.0--46-3Jl...0.0--62A~ 41---·-•.6 ~---0,.0.---•-0.0-46.3.0~ 0 0 l l •. 41---J..6 •. 1-e.------------1 
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bl4.043 0.000 ' 22.405 11300·.000 1.147 l'. 3'64 1239~999 -.ooo, 1620.000 
• 
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1~1--- --- --------- ---- -----------<" 
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I:: • ---------" " ". ,, 
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23,500 8150.000 618.563 .440 2.919 0.000 200.540 -3.053 1820.000 
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o.boo 97.,500 0.000 1i11.ooo 

1
,o~ooo 97.500 -.ooo 

1 

101.000 
, 0.000 : 100.500 , -3.ooo , · ,, 101.000 

1

, 

..1 ,lo~o,oo I 212.600 1-115.100 181.000 I 

-- I ' I I I I ! 

• 23.539 4680,000 61.7,033 0.000 ,390 
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•:, 23,590 4680,000 617.409 0.000 .319 0.000' 253.634 0.000 191.000 ; • 
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,, 23.590 8150.000 620,662 .868 • 709 0,000 262.804 -9,171 191.000 0 • 
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HYDRAULIC ANALYSIS 

Introduction 

The streams being studied are the Big Beaver Creek, the Shanahan Drain and the 

Spencer Drain, Macomb County, Michigan. 

The Big Beaver Creek is located in the Cities of Sterling Heights and Warren. 

The study limits in Warren are from its mouth at the Red Run Drain to Fourteen 

Mile Road and the field survey was taken in January, 1976. The study limits in 

Sterling Heights extend from Fourteen Mile Road to Dequindre Road with the 

field survey being taken in November, 1976. Because it flows naturally through 

these two communities, the Big Beaver Creek has been analyzed as a continuous 

backwater curve. 

The Shanahan Drain is located in the City of Sterling Heights with the study Jimits 

extending from its mouth at the Big Beaver Creek to a point~'·mile north of Sixteen 

Mile Road. The field su~yey was taken in November, 1976. 
~- _.-

The Spencer Drain is located in the City of Sterling Heights and its study Jimits =- - - . -__ .:: ~ 
are from its mouth at the Big Beaver Creek to Dequindre Road. The date of the 

field survey was November, 1976. 

The 10-, 50-, 100- and 500-year flood frequency flows for these streams have 

been accepted by the Michigan Department of Natural Resources (letter dated 

April 5, 1977). 

The Project Manager for this analysis is Wil!iam C. Rossow, P.E. 

Method of Analysis 

WatPr s11rfarp nrofil<"s w<"r<" romrn,ted bv the HEC-2 Standard SteD-Backwater •-• ~~•---- ["'"" ------ . -- - -----r---- -,1 ---- -~ - - - -- . . - I 

Computer Program developed by the U. S. Army Corps of Engineers. 

i, 



The hydraulic model has been developed for the 100 year flow. The normal bridge 

• routine was used for constrictions that were found to have low flow conditions 

• 

• 

for the 100 year discharge. The special bridge routine was employed if the constriction 

experienced pressure flow or pressure and weir fiow during the 100 year discharge. 

All constrictions were inspected for inlet control. 

Valley sections upstream and downstream of culverts were located where full 

cross-section flow would be developed outside the influence of the bridge constriction. 

The criteria relating to the placement of these sections is outlined on pages 18-

21 of the HEC Training Document, No. 6., Application of the HEC-2 Bridge Routines. 

If an actual field-surveyed cross-section was found to be located within the influence 

of a bridge constriction, the section was encroached as appropriate. 

Starting Points 
' - w 

The backwater curve for the Big Beaver Creek began at its confluence with the 

Red Run Drain. The water surface elevations in the Red Run Drain were computed 

by a backwater curve beginning at the Clinton River. The flows used in the Red 

E.gn_Dr:ajJ1 t_o J:letermi_ne starting water surface elevations were those when the 

Big Beaver Creek was at peak discharge. ~-- ~ 

= 

Profile computations for the Shanahan Drain were begun at its confluence with 

the Big Beaver Creek. The water surface elevations in the Big Beaver at the 

Shanahan Drain were determined by a backwater curve beginning at the Big Beaver's 

confluence with the Red Run Drain. The flows used in the Big Beaver were those 

when the Shanahan Drain was at maximum discharge. 

Starting water surface elevations for the Spencer Drain were determined frotn 

a bac-kwater curve of the Bie Beaver Creek beeun at the Red Run Drain. The --------- --- - ---- - u - -- u 

flows used in the Big Beaver were those when the Spencer Drain was ;:it peak discharge. 
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• 

Variables and Coefficients 

The roughness factors (Manning's "n") were established by comparing the photographs 

and descriptions found on pages 101-123 in Open-Channel Hydraulics2 by Ven Te Chow, 

with photographs and field inspection trips taken at every cross-section. NH cards 

were utilized to describe a variation in the roughness across the cross-section 

and were particularly helpful in changing the roughness factor at a point where 

the transition was abrupt. Channel "n" values range from .03 where the channel 

is clean and free of weeds to .06 where there is much debris strewn with considerable 

weed growth in the channel. Bank slope "n" values range from .03 to .07 5, depending 

on the density of vegetation. Overbank "n" values vary from .03 for ground with · 

mowed lawn to .075 for an area with medium tree and undergrowth type of vegetation. 

The "n" values were further verified by the matching of the recorded gage height 

during the 1968 flood along the Big Beaver Creek with the HEC-2 program. The 

flows used were those recorded at maximum discharge during the flood. The 

recorded gage height was 613.25 feet while the HEC-2 analysis yielded an elevation 

of 613.39 feet. In 1968 the gage was located downstream of northbound Mound 

Road, but on July 2, 1969, the gage was moved to its current location between 

the Mound Road bridges. The matching of the gage provided a basis for selecting 

other "n". values on the streams when the features of cross sections were noted 

to be comparable. 

The contraction and expansion coefficients used between cross-sections were 

0.1 and 0.3 or 0.3 and 0.5, respectively, which reflect the energy lost between 

gradual transitions. 

If a constriction experienced low or pressure flow, then contraction and expansion 

coefficients of 0.3 and 0.5 or 0.5 and 1.0, respectively, were used, depending on 

the severity of the transition between the bridge section and the valley section. 

/, . 



The total loss coefficient (XKOR) used when a bridge constriction experiences 

pressure flow or pressure and weir flow was calculated as outlined in Exhibit 2 

• of the HEC-2 Users Manual.3 The individual coefficients were taken frorn tables 

published by the Bureau of Public Roads I/. 

• 

• 

Synthetic Cross-Sections 

Two types of synthetic cross-sections were employed. The first type involves 

the repeating of a field-surveyed cross-section at a different location along the 

stream. For this case, the invert of the repeated section is adjusted to correspond 

to the straight line slope of the two cross-sections that it is placed between. 

The second type of synthetic cross-section involves the use of the JOHNSON & 

ANDERSON, INC., AVSEC computer program. The AVSEC program develops 

an average cross-section by averaging the elevations and stationing of the overbanks 

and channel of two field-surveyed cross-sections • 

Special Conditions 

Big Beaver 

It was necessary to add cross-sections at several locations along the stream. 

In all cases, the inverts of the additional cross-sections were adjusted to correspond 

to the straight line slope of the field measured sections that they fell between. 

Section 5622 was added between Bridge Section A and Valley Section Band is 

identical to Vaiiey Section B. This Section was added to modei the ponding effect 

of the water in this area more accurately. 

Section 6907 was added between Bridge Section D and Valley Section E, and is 

identical to Valley Section E. This Section was added to better define the floodway 

constriction of the Bridge Section D • 



• 
Section 10151 was added between Bridge Sections Hand I (' rth and southbound 

Mound Roads). This Section uses the ground points of Bridg Section H and is 

used to examine contraction and expansion losses between t e bridge when low 

flow or pressure flow exists. Because there is weir flow ov r both bridges during 

the 500 year discharge, Section 10151 is unencroached fort at profile. 

Sections 20097, 2030q, 20333, 20353, 20373, 20383 and 2038 were added between 

Valley Section R and Bridge Section S. These Sections are i entical to Valley 

Section R and were added to assist in developing the floodw y and constriction 

of the water in this vicinity. Sections 20333, 20353, 20373, 0383 and 20388 

fell within the channel and therefore the encroachments werle extended to the 

top of banks. 

Section 204 I 8 was added between Bridge Sections S and T a1d is identical to 

Valley Section R. This Section is located at the point of mafimum backwater 

and has been left unencroached to allow for the ponding eff1ct of the water. 

At Sections 17800 and 21100 interpolated flow values were lntered to more 

• adequately model gradually varying flow. The interpolated alues used were 

determined from known flow values and were incorporated t avoid a drastic 

change in the profile. 

• 

The Shanahan Drain has been analyzed as the main channel a ove its confluence 

with the Big Beaver. Its SECNOS are numbered in continuat on of the Big Beaver. 

The Big Beaver above the confluence with the Shanahan Drain has been analyzed 

as a seperate tributary with the SECNOS being renumbered. Section 24800 on 

the backwater curve including the Shanahan Drain is the samr as Section O on 

the backwater curve above the confluence area • 
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Shanahan Drain 

The synthetic cross-section at 27685 incorporates the AVSEC program. This Section 

was developed from the known topography of Valley Sections D and E and is located 

at a point haifway between them. 

Spencer Drain 

Sections O and 71/3 are identical to Valley Section A and were added to assist 

in defining the floodway and more adequately model gradually varying flow. 

Sensitivity of thP Roi1ghnP.C\S ~opffiriPnt_c; 

Backwater runs were made for the JOO year flood varying on! y the roughness co

efficients. A decrease in the roughness coefficients by 20% resulted in a maximum 

decrease in the water surface of .I/ ft. with the difference at the final cross-section 

being .i ft. An increase in the roughness coefficients of 20% resulted in a maximum 

increase in the water surface of .3 ft with the difference at the final cross-section 

being .I ft. 

t 



• REFERENCES 

• 

• 

l. U.S. Army Corps of Engineers, Hydrologic Engineering Center, HEC-2 Water 

Surface Profile, Users Manual, 1973. 

2. Open Channel Hydraulics, Ven Te Chow, McGraw Hill Book Company, 1959. 

3. U.S. Army Corps of Engineers, Hydrologic Engineering Center, HEC-2 Water 

Surface Profile, Users Manual, 1973. 

4. Hydraulic Charts for the Selection of Highway Culverts, Bureau of Public 

Roads, Hydraulic Engineering Circular No. 5, 1965 • 



• 

APPENDIX A - CALCULATIONS FOR "XKOR" 

• 

• 



•• • • 
JOB NAME: Sie,-/;,1c, l/e/9)/s FIS JOB NO. I st 7'o I 10 I ; Is 
WATERCOURSE: ✓ /J1q ✓ B<?q~,,- Crpf> l< CULVERT LOCATION: fa,., ()" ;;'° S/ic/4 e. 
CULVERT DESCRIPT(oN: &x culr/er-1- w:f/i BY /Ff! jDATE I-Zo-1tj / / 

1,;,~a1,1"' !Is - 5 f P~J ,..,,.,,, /p ,,✓ (), g~ l1111X i.J/5 E-Lt..C EL. 60C/. I 
605-f ~Nav,o ✓ / 

WEIR DESCRIPTION: f1?v,,d rot:1dr,/au 1,, i-1/ 
r"/J / 0 

£/ /r,,,.ol( ,( 
I EL. :r1{t). o 

/05 
EL59,,'.Z. 5 

A='-f//.2, D= f-~ So= - O. 66'7: 

wP=/2/,3 Ke= O. T L= /O'S 
2 ~· !_ = s. :;i-; z:;i n = 0- OZ.3(,, ¥ Sta. 2 7 +-CJ~ I Ste. Z.l~C,! R'+I~ ·--· " 

CALWL~TIONS ANO COMMENTS: ) ~.,_ 

··1n✓1 1"'J' 11 ~ (,o3'x.t,o f .015 2 x C,/. 3 
~ COFQ-f/ - ;z_/. 3 

AssvMe_ H~ /, 0 ior 
I'/"= • ()2..56 '/ -

I ,.,·,+i"c.__ l rur-

+~.o V\ 

- Xl<oe.: _:_ 
1.--1 I 

z..'i, I ., 1 l 
•~"" ~ ,;- ::: , C O'j 5° L. I 5 

XKof2- ~ I +- I<-(_ -t ~ 'ii;, ~~re. tore us~ H:: '. C 
~) 1-

XKD(:: \ T •.1" t (5°.r"3Z7)(D2.J6 /OS°' ' µ, ~ l, o -::.-::> c.___o r:-o.. -= 3 ,Cl; &Jh.ef\ . - -- -

Xi<oR.. -:: z. 03('.) 4 ..../ 



•,- ·---. . ... .. , - .ii .ii Iii ~ • Al • ,':11.uC l I :11.10.uu :\bU.OLl •• OU J.UU u.uu u.et:u 

. ----- -- - . -·------- ·-- - ·-· - . - - --·-- - - ---- -· ------· -- •---·• - --- --- ------- ---- -

Cl I 

,lT 
HT 
El T 

GH 
SP.. 

1;..:,. n U 

.;::"G(. UO 
!C 1 C • 111 

C. (j C 

f:1DP.C0 
59f. ': C 

.J.(:l; 

-- -------- --- . -

~.:G·i.30 
LJ • rJ lJ 

F,6-.1.00 

.. , • P 0 

?,0'"J.r0 

6U P... b L 

o. e ri 
'iOC. l•O 
6!1.2r• 

.;riri.. r,o 
598.;:0 

SR ~01.20 3sc.~~ 6r7.90 
~n (11.20 66~. • 0 611.20 

u.uu 

300,.0U 
610. 11ll 

n.oG 

~3.no 
32G.00 
4r • .ou 
7LO.CO 

Qj. u (J bUd.oU u.uu 1uu.uu 6U'3 0 lU 

-- -- - ·- ---- -----·- -··-. ----·--······-

609J,c, f)05,.4(J 360.on 6 U '::l,. 9U &05.f.U 
o. ~ r. 1;00.00 610 .90 r.oo !;38 0 00 

100.oc es11.20 o.oo 

S0?3.'i0 ltJO. nw 60/:1. 10 2Gr,oo 6 Q 7 • 'I 0 
'J'37. sr 3 7 ,1. 00 ·595.00 ?,47.00 '596.5(1 
tUs.e~ S()1l,CO E, l O • 2 0 E,Or. 00 611.fJC 

****~***~~***t~*~·*·r1.rsrr~rG··uF TQfl ANO rorr~M S[CTIOMS-OF ORIFICE******************* 

juo.uu ·tuS.40 36L.ar) 6 • ~.6u 

jUQ.UU bU7.4U 3~u.ou 
j6G.UC ·--~s~E:.~o-· 3CtU.U11 

..;..+:***:• t-:**•~ t:.t t LIS I11,;G LlF 

------------
:\UU, UU bU5.4il 
:\<'b 0 ur1 '.l':ic.:\u 

3 ,, IJ • U u 
OULI.U·U 

-------------- -

----- - ------ --· ---·-- --·- ·--·- --· ------~ --- .. -~---·- --- ·-· 

5'1~.tJO 3;!6 0 00 
bU7,20 

Ct.Jl1i{OI1'IAl[S OF 

59H 0 30 331.0G ~97,jQ 347.UU 

UHl~ICl•~~-*~*~**~***•*~*•*~* 

:096.dL· 

6U~.t:liJ 
~ ·7 i.1 • f} 0 

jhO,0O ~ 0 6,5U 647,00 S96.eo :\31.U~ j97.~V 
3UQ,OU CU'.J.4U 

Uklf lCt. Arlt.;: 4 1 1 • ? .-, l.T Tl U fJ l K I ~I l I l H 121.j 2'1.1/~**1.;j:\j ~.7627 

------ --- -t•·---·- -- -----· ...., ______ _ +--- '·- .. 

Q • Ql 

40 • .r 
611.C 

300,Q' 
3ho,o-
6~A 0 r· 



~ ~ohnson & Anderson, 
Consulting Engineers 

Inc. 
,., r ,.-': ~ ,,s _,, . ..- _,, 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: (_ ! - J ·' • r· \ "'\:"'-f 
.. -, ·-

Date: 
-
Remarks: ,.-) 

--:---------------1Feature: 
'I _, 

Width of Piers: -
Water Elevation: ,-c:;-; ~ 

_:; ,· /· ----

----- ' -',- :c_,.-5, 

Pier Shape: ------

Length: 

• rJ VJ C ,..! 
HYDRAULIC STRUCTURAL DATA 

By: 
ii 

Code No. 

Water Course:: 
,_ 

:--< _ __, - ::.~:; 
';'::,.J... ,,._' 

·.:c: 1/ 
. "-' -, 

No. of Piers: 

... _s 
L,-· t= 

.? ' 

Width of Deck: -- ---,:;.-,::, 

\ ' 

Area: 

Ske1,/; 

- -.--~ .. 

'I b ~l,\),.'r>-., •, . 
Profile View ,, SKETCH 

.-~-, "1·r,.,·: ~ ,. , . L ./ 

FIELD 
Plan Vie,, 

~ -,.ry..·,,-}'1':'-,• -
~ >-.. • 

' 1_-. -·-:--·•.:r 
·- -- ------· - ·-----·---- - ~------

-·.--.--; -,; " -·r- ·;·----==.c-:,c.c-=.::::-...:..:. . . -·- r 
L) _________ . ______ ---IL 

S-,. 6~ ~ ~-, 
-----~,;,:,-= I! 

_,\, ':: ~ ' I. 
'. 

- ------ ,, }, .., . .,,... 
__________ __.,, 

1 
, I 
lj 

I \ ~
...J.I 

I 

r 
? 

,; 

,.J 

::.,_ --:i 
....::.J ··/ 

I 

' ,- t----,-- ,. -,.._1 ______ '--. ____ 11 I ? 
/ ··-

/.' /---' 

, ___ --------=: - .. . I --- -, __ ,___ 
J J I ---- - :- , - ---✓ 

••1 I 7·-,,:l l f -•. ·-••·•,_J 
' I ..,_, • I 

1 
,; •• ~ : :~- - I 

.,,'J,,· \,J, '. 7-• . .::, ~-~ J ' • I < • 

"' . . 
t,, . <:, -•, ( I.:: -

-.., 

: ,;:; . - ~ i ' '. _, -
/ : ·- -------..£~~~,. . : , - r------ I :i 
,_ '-~-----L__ l -><: • ------ -- :- .. - . -----_: ____ --:---::.::: 

I I 
Cc,· S -:< -.:: 

=:-. , ' I 
I /8/,::;-, . 

(p ,:,, 

a,"' 
(, .::, I 

9 l, '> co::,<-a. ~7 

' 
\. 

,_ 

X -=-/C'1.7Z. ~~ l<'.'5 

• 

-· 
1 



------ ---- ---

1/l 
r 1 1 , -, 

l j 
. j 

' 
i I 
I I 

r u 111 

I. 1··1 I") r-, 
( . ) 

c·) 

, 

,-

I 

I 

I 
! - ···-·· 

! 

I 
I 

/ I I , 
I i 
I I 

i' '., 
' ' 

I /---
/ ;, 

• 

• 

• 



• 
I" ,, " ' '" :;J " . 1(/ 1-·1 

. " I ,1J () n ( ) 
(' 

1. I ) Ii .. -·-t· .. r--- - .. r ' I I ' J 

I 
I . 

I I I 

I 0~ I ! ! I 

I " I 
I 

., I ---····- --··-- ----- -- I I] " 
1· ·------- --------. I "' 

I (' 

i I ;·1 

I ! 

i r t ! I ' ! 
' ' 

l 
' I 

I • I i i I ,i 
i •i i I 'I I 

' I h I L .. 

I 
-

I l . 

I 
I ~ I I I I 

·i 
' ! 

L 
' 

.---
~ 

I I 
',. I ! 

1- • 
------ --------



' 1··, 
l ~ l 
"rJ /_l I , 
I I 
- l 

I ·l 
CJ 

' ·, 
• I, I 
I ·, 

P. 
~) 
c_--: 

,··, ,,, 
(' 

( ' 

"' '" L, 
[ ' 

+-

I 

) 

) 

,,.. 
'" I·• 

L) 

--+-·· 
i 
! 

--T --

I 

I 
. I _i_ ____ --· 

C 
I 

I I 
L_ -- . -- -- --1 

\ 

---- ~-

\ 

., 

~r; 
IV 
u 

-- ------1-

• 

• 

• 



( \·', 
l-_! J 

lr·17 
i -•i 
,, .I 

I 

I 

L~~ 
L_ 

D 

n i ,,1 

cfJ ~ 
I , l d. 
f---:· 

+ --

0, 

, -----l-- - -- - --------,-t'-
1 

I 

--·---\.__J 

! 
I 

,,
" ' r J 
() 

--+ 
I 

• 

• 

• 



I 
.1 

• \ 

JOB NAME: Sf,,,/,iiq f/e,9/2fs, Ft5 
WATERCOURSE: g;9 IJ,,J(/er / (',..~ek 

-- ---~---7 ______ .,..., /\ .. 
CULVERT DESCRIPTION: ~'K ( ~/vtrf 11/f/ 
~o ~~t1Pac/wo //~ n_w·;,a1,,/-, !Is 

I 
WEIR DESCRIPTION: /JaiNd Koad"-14'1- .. _r.11f/i 

-:,.o 1oo-f Dr4ocl,f-/.... 
, 

A= 326,5" D = 9 

WP= 9</-9 Ke= 0,5' 

2~·!,= :5-~!"1 l 
R .. , Cl 

n=_.ot?-18 

CALCULATIONS AND COMMENTS: 

j 11 ~/ 

- /1«'1'1/i , // -
_ ( ~r)( , O I f "I.. f-

l'/ - ' 9; 

. , I 

~f)(,02,z)Y1,. 

n-=- .0/9-li 

- XKoR. - 2.<=1.l11iL 

_ 'x.KOR.. ~ I+ kc • f.."f'l 
. ' '2. 

'(Koe.: 4+0.t;+(5.&1q-;){.o,=,.1B-) (=t,o) 

XKa R.:: /. & i ~ I 

•• •·· 
JOB No. I s6:,o I 10 f77 21 r 

CULVERT LOCATION: /~ ///,fa 8,-,d,-e 
BY RFrl !DATE 12../<i/r6 I 

MIit (//<; t;t..LC. / 

oOJ',O -L 
r9q ~ C, 

EL._v_ .. 

EL. 61'-/. 30 

~;,/U7'/) 

----EL S99. o 
So=~ooo 

L=-2Q 
Sta. 53+35 l 

- COFQ. -

llss11111 e f/:. /. o to, ,"ii ,-1,,,. I rw" 

f}e,._ 1-1 /. 0 

. 01'-ls.::. . l'J -- - -l - -:;.o -

fit>rf'7ore use 
, , . 

H-=- /. o 

Coro. • 3,03 
~ 2. 

Dis CWSE"t. + (Xl'toR.) z =- v/s GG ~ 
{,09,51 I- II t. >) ;,,;.{,~\ - Lilq qg 
- \·--- "":" f -

6
~~c,J} - III..,,,-. -

tl/5 FG '-:. foot:,. 'f8 

I 



Xl 
(• 0 34 1400.00 1-+4 • .oo :~ .---- o,oo 0,00 1,oou 

-~---- ----------------------

BT 29.00 ________ 0,_9_0 _____ 611,4 • _______ o,oo .. 100,00 fill,lu 0,00 __ 2G0,00 

--------- -- . ----------- -----------. 

BT 300,00 fl0.60 0,00 400.00 610,30 0,00 500.00 610,00 
BT &10,20 o.oo 100.00 610,40 o.oo 800.00 610,40 o,no 
BT - 0.00 1000,00 609,50 -- - G,00 1100,00 609,_§__Q... o.oo· 1200,00 
BT 130C,OO 610,20 0,00 13,flO,OO 611J,60 -----0:oo 13/\0,00 614,30 
BT 614,30 _ !'07,'lO 14:>0,00 E,14,4-l) _6013,no 14',0,00 _ 614,40 608,00 
BT _________ o:oo·-···1461,00 --~10,80 _____ 0,00 ____ 1471j,no -- - 610,80 _____ ·o:co··--i'i00,00 

BT 1600,00 fll,10 a.on 1700,00 611.llO o,oo 1800,00 612,60 
BT i;13,5o __________ 0,00 __ 2000,00 E,14.30 iJ,00 2113,00 61.4,6Q____ o_,00 

----- - -- - ---- --------------- ---------. -- ------------ ---

:e 
"'-

610,90 

0,00 
_900, 00 
610,00 

0,00 
_1'±61. on 

610,90 
0,00 

o.oo 

600,00 
610.00 

0,00 
1400,00 

614,40 
o.oo 

1900,00 

GR 611,40 a.no 611,10 100,00 610,90 200,00 610.60 300,00 610,30 400,00 
GR 610,00 500,00 610,20 600,00 

--- GR 6 0 '? :·s O 1 ()() ll~ a O 6 0 '-' .·6 •- -1-i"cic. 0~0--
61 O_, ':!_Q_ ____ l_O _9 ,_OJ)_ _____ 61Q • 40 80_0_, 0 0 ____ ____§__1_0, 0 0 _90 O, O O 
610.00 1200.00 610,20 1300,00 610,50 1368.00 

G R 606,50 1380,00 601,50 1400,00 607,90 1400,00 599,00 1401,50 599,50 1410,on 
-~" 600_,_20 142• .oo 'i99, _ _1o 1_~~30_,~o~o~-- 59'9,30 __ 1_43B_.so ___ 608, oo 1440 ,oo 602,_50 __ _144n, oo 

GR 609,00 1461.00 610,B0 1470,00 610,90 1500,00 611,10 1600,00 611,80 1700,00 
GR 612,60 1800,00 613,50 1900,00 61'+,30 2000.00 614,60 2113,0Q 

_* *** *** *-* * * *.*'' "'*** * j.. IJ?_T I f,_J G OF JOP __ ~~!D j3_Q_TI'lf'.1 SECT I nr,1s __ OF'·-OR_! ':_I CE*"****-**-*****-**-"'*** 

_ 1_4_9_n. o_o __ § 01.,',Ll 4 20_. 9 Q. __ 6_0_(l_. o_o_i<+4 o .. Q o __ ,;n s. o o __ ---·-·--. - ------- ----- ·-~--------· --·------' 

. ---·-- - ---- -------

1400,00 601.50 ]400,00 607,90 1401,~0 599,0Q 1410,00 599,5" 1420,00 600,20 
1•po_. oo _ ~99 /1o __ L43_,:i_. 5_0 ___ 2.gg. 3_0 __ 1_~_<+_0, oQ ___ §._o_e, oo ___ l.'f40. qo ____ ~o? .~ •-------------------- ____ _ 
*****•***~**** LISTING OF COORDIIIATES OF ORIFICE***~************"**** 

1400,00 
1430,0? 

__ l4_(l_£). 0 0 

-~- .. ~----·- --·-·· --·--. ·-
607,90 1420.00 60h.OO 1440.no 
599.10 1420.00 600.20 1410.00 

__ 6 0 7 • 9 0 ·-· ---,----- __ .. -·- _ , ----- ----

608,00 1440.00 
5<>9,50 1401,50 

60B.oo 1438.50 
599,00 1400,00 

·-·----- --· ------- --~------ -··--1·--··- --· +·--······-----··- -·····•·-- -

OflIFlC[ 326,5 ~ETTEO PERI~ETEII 94,9 29.1/R**l,333 

599,3C 
607,90 

5.6197 



Johnson & Anderson, J,,._ HYD.LIC STRUCTURAL DATA • '~ 

Consulting Engineers 

f'. O. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 
Code No. \O - -Z 17 

J0i;iName: ""T•G11•1r "rl,-u,5 r:;:rc- By: ~r,n . .,---
• .J !-!<-- rv,::, t-\ C.- '--Al' ~- ='· ., ,'-,,: ;.,e_ :,,t 1/ r 

Date: ll-\\-7b jFeature: \··' "L~,.,'. c-,.,~-c WaterCourse:p ,,, ,io(·e:·,_, 
,-r 11t\ r :-·· Lr---.l ~r.:,.- U/(J 1:5e,LJ1/p_:>,,..._ ):'t ,..._ 

Remarks: B .1 o·r,r'al'.r/ : /.-- C.l(~ .. ,t:::_ 

Width aif ?iers: - Pier Shape: No. of Piers: ___ Area: 

Water Elevatfon: "59.9,S Length: .:qo1 Width of Deck: tD I Skew: 

FIELD SKETCH 

Profile Virw ,,,,, ;~ Plan View ,.. . I 
"' .,.. : . . ,_ I 'I 
~~'n .j '•. I' 
r-; - - ' 

-.;-- .L -~- '-" _, ' ' ' ' 

I / / :, \ ·1 -
~ I 

N// a, \ ,;1 -
c, ri \~ , 
··1 t ~ ' ' - : I I 

,, / ' ' C- l I c:.:---F~ - I.. . - - - -·- -- - -1 
l. ? I I J - ,._.. - - - -- - - . I . ' I -- -· -- .. •---- - ·--· ' -:--"1 -- ·---

' i i :----70' ------.-: 
! -· I ' I 
! I ' \ _p.._ ...., ! i 

t,.J I O J '. . ---- I ; i 
-J l I ' _.., I ·Jc' ·-;- I 12::. ,.,.,,., . . ' i 

\ J· I ,. , I , • I , , 
N ~ ,I 

\ o,-:,- ,, 

'I I ' - I I ! : 
l_ \.. - -.'\ -- - , I , i ! ,----t ' . l :- '- --- --l.....:. - - - --- - '--·--"· . _,,__ -> -- ' 11 ' I ---~ . =. ~- . , ; - --- l. 

- I , · ; , 
'i',j'-,, - I N 

°7 "·"', f-1! : 1: ~, Ii -
_L_ ... , 11 -- - .• , or.~ ~ L.---'.,.....--

' - . Ii 'I ,; 
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.- • ._---~-~~-
JOB NAME: 'S-lf'rii;,ct 1-/,14Afs, Fl'5' JOB NO. I 56-10 I /0 I / Jzz.o 

WATERCOURSE: IJ;, /]/4,A"r C,-,.ek CULVERT LOCATION: /?,,,l'I Un7ic,/ P~r1/,e;e,;;/ /2'r1d'fe 

CULVERT DESCRIPTION: fi0 y ('11/J/f',-f I ;,fj BY /Ft-/ jDATE 12/r/1r::, I 
/Jcr;a//e / , 1t~", 'a f /r- tnA'!t 1,//5 t:llC EL. 

01].) 

{,,of, r ~'• m,,, I ,I 

WEIR DESCRIPTION: /<a//,-o,,,cJ irCtcks w,ll 

I</, 0 7o;;-/- Jr,,,,, dfl.. EL. Go/,' 
EL.6cJl.q 

A = (.Jf9. (p D= 6,8 So= 0.0000 

WP= C/0.'/ Ke= 0- r L = /'-1-fo 

29.1 = /0. 19-12 n=•02LL'l Sta. b t/f0 7f I [sta. 13-t-93 
R4/3 

' 
CALCULATIONS AND COMMENTS: 

• I -/I},.,,(' s ~ - . ' - CoFQ. -z. z Yz. 
I) ; Jo )( , o 3 -1 6 O • '/ X' • o I f ) 

fl s s 1.1 l"1 e fl-: I- O f;,,. i,, :71~, I /'lh\ 

9<i. "' . .=! - /. I) . 
f~e~ ,, ; ,OZ/17 L • ri, (, :: , 0 0 i) ~ , / ') 

fi Pre fore qfe 

- XK0/2- - H= 1. o 

'/koR-=- I+ ke r 
'2q. I /I l /_ CoFQ-= 3, 03 

R "'1-; 

'xkoR_:. I -1- o.f f(jo.f11z.)(-oz1 1 1)z1'-/-~ 

XKoR:. /. :;:;-13 



Xl • 4.00 2a 1000.00 1029.50 .DO 14.00 14.UO 1.000 • ----- ----------------·----- - ------

··-·· _BT ____ .. 2Q.oo. _______ _r,_.oo _____ 616 •. ou __ ~ ___ o_.oo. __ 1,00.00 ____ 616.lo .o,oo. __ 2uo,.oo ___ 615.50 

- ---- ~. --------- ·--·----- -· 

BT 300.00 615.oo o.ou 400.00 614.70 ·o.oo 500.00 6lu.3o o.oo 
BT _f13,90 ___ ~o.o.o 100.00 _____ 613,so ·- o.no -·--eon.no __ _ 613,20 . ___ o,oo ___ 900.00 
BT o,no 1000.00 613.50 606.10 1005.oo 613.50 6oe,7o 1010.00 613,50 
BT 101s.oo 613.60 60&,70 1020.00 613,60 f •e.10 1025,oo 613,60 608,70 

-· _ B_T ____ §.i 3,._~Q- , __ _p o.~._?jl ___ l_l Q0. 0 o __ ,,_6Lt-LO ___ 0. o_o ___ _J.20/l .po ____ ?_10, :,o _____ G. 0_Q ,_J,_4_0_Q. 0 0 

BT O • 0 O 

_GI:{ ___ (i_l_'::_,_5_0 --~• ,_OJ) . __ 6)_5_. 6j) 10_0_. 0_0 ___ 61_4_ • .'l_o 20 0 ._Q O ·-- __ §.1_3 • 40 ____ 30 D, 00_ 612 .}_C 
GR 609.so 500.00 607.3• 600.00 605,90 100.00 605.50 eoo.oo 605,10 
GR 6 06, 70 97 7. 0 0 603. 0 0 990. 0 0 603. 2 0 J-()-0.,,.-; 0 0011., ~~.7 10 U O. 0 0 60 3, 20 

______ GR ___ 6_0_2 ,_s_o __ 1_QJl5,.QJl ___ f,_Q.2_,_20 __ 101 o_, o_o 60.2_,2_0 ____ 1_g 1 __ 5 ,_o o ___ 6_02. i_o ___ _1029. oo ___ 6_0_1_, 90 
GR 602,20 io29.50 ~Gt;,>,71029.50 607.00 1029,,zQ,i:, 610.00 1100.00 612,10 
GR 612,40 1300.00 614.50 1360.00 614.50 1400.00 

_ --*-*"-** * **** * *.!.* ** ~ **L_I :;;_T_ILG _0£,_IOE_ __ f\J'j_0_6_0TT ill')_SJ:cr.r or~S,_OF _013 If.ICE~*-*_!_**-~~*."!-~**-**.**.* ,_.--- . 
<tO, 5 
YC07 

_1000.00 __ 60_8_.70_,1005.00 __ ,60.8_.70 _ _1010.00 ____ 0_0/l,70 ,1015.00 ,608.70 1020.00 _608,70 ~ ---- : _____ _ 

o,oo 

600,00 
613.20 
608,70 

1029,50 
61'+,50 

_ ---· 4,0 0 , 0 0 
900,00 

1000.00 
___ 1025, 00 

1200.00 

- GI 3-6 -
608.7 -I-, 7 -:: f C 

1025.00 608,70 1029.50 608.70 

---~~t:L7 
___ 1000.oo __ i;_o3.20_1900.00 ___ 6l.3.50 __ 100_0.no_ .603,20.1005,00_ 602,50 .1010,00 __ 602,20 

1015.00 602.20 1020.00· 602.10 1025.00 601.90 1029.50 602.20 1029.50 613.60 
1029.50 607.00 

-****** 2**-!1' .. ~-!~_,t_L rs:r .I r,G_Qf_C[, O_R OJt:J_A_l_E,S __ pf __ OR,If_I CE_**~~-*.":!'~*-***-~-*-~-**~.!_*_* --

___ 1.0 0 O. 0 0 _6u 6. 7 O _ __j_O 0.5. 0 0 -· 60.e. .• 7.0 _101C.00 ___ 608, 7_0_1015_, 0 0 __ 6 08, 70 102 0. 0 0 ___ E,_01), 70. 
1025.00 608.70 1029.50 60A.70 1029.50 613.&0 1029.50 602.20 1025.CO 601.90 
1020.00 602.10 1015.00 60?,2U 1010.00 602.20 1005.00 602,50 1000,ou 603,20 

__ 100_0.oo __ 613.50 __ 1000,00. _6oa,10 ________ -· __ _ 

,-•-«-·-·---------·-- ·--------·-·----- - ---••---- ~-· - __ , ..... _.., __ --

OP!FICE ARE/, 189,6 WETTED PERIMETER 90.4 29.1/R**l.333 10,8712 

__ ,;Jo ~-Ju;:;: :Lo 
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nson & Anderson, I,"' HYDRAl:C STRUCTURAL DATA • 
Consulting Engineers 

2300 Dixie Highway Pontiac, Michigan 48056 

5TE12U tVC, !-/,.:; ;,~, -~175 ~: .. 
l\-1 I-7C, Feature: ;;:_ R • s-, - \--:---...~ C t::) r ... , .._ , _-, .... 

Remarks: 6oc'T0\
0
,: (7'2,0 \.l_~_h 

Width of Piers: Pier Shape: 

Water Elevation: 0oz. / Length: 27, 5 
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FIELD SKETCH 
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• • • 
JOB NAME: sf~r1,,.,·q /!e1qJ,-fs Fl S JOB NO. IS67o J ID J 1 122..'-/ 
WATERCOURSE: 8// BPc/vl'r ./ C r,,t>k CULVERT LOCATION:/Vorf..<6011nd //101.1,,cl '.?uool ,?;1✓ e· 

CULVERT DEScR1Pf10N: Sax I . • ..L 
cvr //Pr/ (,./J·-11. 

n,_, 1-)/°',- I 

OT 1,r;-1 I DATE !"2./F/76 I 
/J,~c, {./c: I ls a,,, ,.1 )()oc:/ w"' // r //Jt1J; 1.1/5 ELlC EL. 619. I 

/ 612.2 / 
/1"/!N Et.T~!) 

WEIR DESCRIPTION: Av-f'd road we,., /.Ji-I/ 
tao-I 6r,~(}l1/ I EL.~~2-'1 SI 

· EL r,,oz.,; 
A= 32-i,/ O= "J-~ So= O.OCJoo 

WP= llt.5 Ke= 0, T L= 5/ 
29.1 _ ?. 'l'lr6 n = , o 'Z.o =r-~ I I Sta. /oo -r ? I R4/3- Sta. Io/ -r 22---

CALCULATIONS AND COMMENTS: 
I 

- /IJ a11111/ Y // - ~ - CcJ FQ., -
f3c,i(,03'-r g,;.,; )( .otf t) 2. 

Ac-'\".,.,,,....,.,,:, f/; /.,o fer 1~,--l-1;.1 f'?tA. 

11= \ I 
, I ..J..., v,~,~ 

/I '9, 5 iJ!'..., f-/ /- I) 
.. z = s--1 :.. . 01-:; s .::. , /") 

IJ = . OZCJ=/8' 
f ~,,,.,.. ti'-( ore llJ<2. 

-XKoR- ~ J J -rl~ /-0 
( 2C,. I ,./ .. (_ 

XKOT2..-:: I+ ke. -+ CoFQ = 3,03 
/2_ ~I,. 

'X k' 0 R.-:. I+ o.5 +(7,i.;11?-b)(.02018)2.5"! 
' . t.6i33 X k'oic.-:. 



Xl -:.1,0 2'.: fl GO. OG d56,.LIU .00 ::"i7,liU 57.un 1. oco 

rn 2: , U 0 d. n G b15.7f.' o.no l U d , 0 11 b17,10 0. 0 0 2or:.oo 

3T ~lG.00 f'...1 1•.4tl 0.01, 4fJO,OU 616,(-if, o.nu 50IJ.D0 &17.lio 
dT +:-1~.~o n. {Ju 7110,0Q bl~•.2IJ o.un 7C)7,5U 61j. 90 r.oo 
5T n.uo [·UC. OU F,]9,}L' 01;;•.20 6U9.08 hl9.10 612.,0 BlE,00 

rn c.27.on tl"i,lfl h12,.;!U 8 :; ( . • 0 ll 619.lC 512.?L f\3'1,5(1 61~.10 
13 T f'.-l~·.::10 (i , no 900,QD 01:i.'+U 0 , (I 0 1000.00 51'.:i.lC r1 • o o 
OT r.nn 1.?0CJ,rJO ,:,1 <o. 1n n. o o 1..:00. nr f;15.2G il • 0 0 1411[ • 00 

tlT l" • r.. iJO bl~.;:.C} o.ov 16llC•.Oll f.16.or, n.oo 

GR ~1u,oa J. no e.1 s.10 100.00 C 15, 1T n 200.ou ,:,11+ 0 40 31f•.co 
Gk t:17,en 500,00 s,s.~)o bOD.ro 612,'-lO 700.!10 E·ll. 20 770.CO 

GR ~ oil .. :z.. (- 0 /J • C 0 (:,03.30 dOD,r.O 603.30 1'09.00 603.00 lllf-, 00 

G1, f-.,0~.20 836.00 "-~ 1:, I l. , l. [i :, E, • 0 [I 606.00 iJ3F .~: I 609.::iO 846. • 0 

GR (.l~'S. Yn soo.r-u C., 1 3 • If 0 1000. 00 ,., 14. 1 C 11011.no 615.00 120(. 00 

GR (~.:,lf,CO l • OU. 8G 516.bC l~O~i.00 615.DC 160Q.00 
* * '4- ,t 1 :t,. * )f:: * _. .t ..t ... :.t * 1~ * * -f' L 1 .ST l l 'G OF TOP J\f'JD EGTTnM Si::CT Illf,S nF n11IFicE~****************** 

eun.on bl?.2u a• Y.oo 61~.2n p113.an h12.2n r21.o • 612.20 836.00 612.~a 

~uo.oa ~oR.90 eo0.oo 619.lO ~oo,QO &"3.30 ao9.o • 603.3n AlR.oo 603.LD 
827.0n 602.SO r3b.OlJ b• ~-~o Rj6,1J~ blg,10 03~.oo 606.00 

* • .fi >t * ·• t * * r ,. . .,. * * L T S T I r J h OF C rJ On LJ J r .. f. T ES OF On I F I CE 1< --t· :t: * :$:" -'t * * * * * * .t. +. A:'.** * :.t.- ::•: .t: 

80r.on 61?,20 805,110 61),20 Ii 1 >' • or. b12.?0 cl27.00 r,12.2:,1 636.0U 612,2[ 
8:-,t--,Un cl9.10 ~-~h.OD 00?5.~0 [j27, oo b02.9U 'll.?.no f',03.00 1309.0U f;03,3[+ 

aor,.oo (,03,30 8.JL,C() 61.'1,10 .~00,JO b12.2~ 

OH l FI Ct: Iii• E. ;\ 327.1 wETTE~ PE~I~ETE~ 117,5 29.1/~••l.333 7.t+476 

• 
f'.15.40 o. or 

0. 0 0 60C 0 f.l( 

797.50 619,lL 
f',19.1(, 612 .?" 

a.or \~ ?'l r . .., r 
1.100.00 ti14.Jr 

616.8n 0.(11) 

616.GO 400.0' 
F,08. 90 ;;>ii-~~: 
602.90 tl?7.0 
e.12.uo ll65.0 
615,20 1.5nn. 



• • Anderson, Ii.. HYDRAULIC STRUCTURAL DATA 

Consulting Engineers 

Box 1166 2300 0i)(ie Highway Pontiac, Michigan 48056 

--Code No. \O- -z~4 
Job Name: S1 I= r:.1 1 Nu-- . :., ~-·_;- ~-' _,..... - -~' ---- By: -r:-.,,.1·',,· .... ----
Date: -,1-, ,_ ;.-. I Feature:\-..). \',c, ~-~ ~ . ;--, j - '. Water Course:/"' . . •.-,-, _ ,- .. .,, ">c:-~ '( -' I\:,:,,_,·-' ~ . r·~,_,,.: .. r~ ·/ _,,- ·-_~/''' .: ,:~,,..._:::I 
Remarks: ~ 

~c,{tc:.,,_,.,, .... L i"',::r-g.;; ...J,·2. t,.._ \.)~ L ';-

Width of Piers: - Pier Shape: ___ No. of Piers: -- Area: I ~-
' Water Elevation: Length: Width of Deck: 51 " Skew: . wo3.S 3& .... ---I 
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• • • 
JOB NAME: S:-!0 ,,/11,j f/e19/rs ) ;::; 5 JOB NO. I 56 10 I /!) j / I '" - --,:;_..:,,.,-::) 

WATERCOURSE: 3~ l]p!;,11c>r (',;,('/( CULVERT LOCATION :Soui':6au,,cl l«;v,1cl f/;,./ 3,,,-•/f"<" 

CULVERT DE SC R l'P TIO N: do-,< r-ul:,.Jrl (J' -!;( BY !(Fr/ joATE 12-g ... rb \ 

/l!'J ,/2.v c, .~I;, 1,..-; /~• ,:_.. or f,1/r/c)J, I(?/ If" /7/,1x !J/s iac EL. t/9,i 
7 5; 13, 0 

/ ~"'"" 
WEIR D ESC RI PTI ON: /Jc; Ve'd ,oa/.,;r;; ,,, 1,)/, f) 

5 l /;(,I 
. J I I EL. Jo],O 

/Jr..-,"'lf'/ 
EL. 0 () 3 - O 

A= 323- 2- o: /0 So= 0-ouoo 

WP= '10, 3 Ke= 0,5 L= -5:;z. 

29.1 = 5'". .3 7 1 ,g 
R413 ' - n= .OZ,"2-7.b Sta. /03 f oz_ r Sta. /OZ -f '/5" 

CALCULATIONS AND COMMENTS: 
I /Jt .- /1 'I~ 

- .;;'>t/d 1,-:~J .) - x,06:) -/ ( ;'C::. 2 \" . G 3 't t 5t./, I 
17 = 90-3 

t! :: , az.-zz.0 
- CoFQ -

Ass-u ,,-,e H-:::/,o fo,, 
. J.. , ;.., l 

I/" I I ;'-'' ( I) I\ 

f,\pr. 
!-I l - . - - 01:::-j i. /0::: 

X 1<0 ::_ -
-- -- l . :: -;- ., · _, I _.l 

"20. ! ~' L -/./Pr~f r, \Ko:.:: I +- Ke + p ·,~ 
JSe. 

,- " H::.1.0 .. . )·' _,\-(.--,) 'f (-02.. -:, - ' _, - - ! • ' -;, -, • • ·- -· _;_ :J . _, + . 5 ..; . J •• I :) - " ·-· ·., ) ' ., , ' . ,, - ,., \.. , ,· CocQ - ~ , . .,, 
\.- / ')r 1-G505 

i ' - ,.,. ... V) 
-

' I'- ,, •, -



--•··' • - •--r 25,oo 0,00 F.15,10 o.oo 100.00 615,10 0,00 200.00 615,<+0 0,00 

T 310,00 614,40 0. 00 . 400,00 616,60 o.oo 500,00 617,80 0,(10 600,00 
T £1~-=n n nn ~nn nn ,~c ~n n nn 7~L_nn r1, ?n n nn 77£ nn ,1a_nn 
• c,.a._r•...1u veuv ,,.,veuv 0.1.-J•Ju v•vu tto•v'-' C.LC9IU v•vu ,,o•uu t].l. ✓ euv 

T - -·- --o. o son-.-00--,:,1-9.90-- 61""3,0(t-- so9-.00>---G19·,90---e,-1-3-.oo-- e1e. oo-- 619,9·0~,-- 613. on----
r e21.oo 619,90 ,:,1 3 ,oo 836,20 619,90 E,t3,oo 059,00 619,90 o,oo ' 859,00 
r 616,eo o.00 ___ 900.00 615,60 o,oo 1000.00 e,15,10 o.oo 1100,00 614,30 
r -.oo-i-:>oo-.o o E,l 'l,20---...,0-.0 0--13 o 0.-00 e,14,60 -o-. o 0-.-140 o. oo---616-. 8 o. o or----
r 1~00.00 61&,60 o.oo 160 • .oo 616,60 o.oo 

---E-1 s-.--11r - o. o o r, 1 5.10 1 oo.o o-- 6-1-s-,-4 o~-2 o 0.-00---- 614-. 'I0--31 o-. o o-- 616, 60--.. 0 o, o o---
~ e11.eo sod.oo ,:,15,50 600.00 612,90 100.00 611,20 110.00 600,90 000.00 

613,00 800,00 (,03,10 800,00 603,00 009.00 603,60 818,00 605,50 827,00 
'< ---605, 20---836.20--F.13.00--·83€;",20 608,9o--·B36.20--61-1-.oo---85'h oo--- 612-.'I0--865, 0 ll------

613, 90 900,00 61.3,00 1000.00 613,70 1100.00 614,20 1200,00 614,60 1300,00 
~16.eo l'IOo.oo 616.60 1500,00 616,60 1600.00 

** * * * * * ** **r.tc * * *"*1:"ISTtNG--·OF--i-trp--jlND-1.ltrT-T·orr-sE-eT-10111s-oF~oR I F·I CE******************* _____________ _ 

1 00·. oo ·- 613. 00---0·09,uo---61 :,;-;.·ou--111·0,ou--61·3-.011-821.-'cnr-r,13,·oo-036.20-6·i-3. on-----------------

-- --·- -------------------------------------------------------

00.00 608.90 000.00 613,00 000.00 603,10 009,00 603, • o 010.00 603,60 
21 .-o o - - 605-;s,i--o 36-;-2 o-5os-. 2.0 --- s 36~'20--51 3, o o-- 836-.-2 o--i:, 00-. 90 
************ LISTING OF COORDINATES OF ORIFICE********************* 

-------

l
oo,oo &13,00 eo9,oo &,~.oo e1e.oo 613,oo 
36,20 013,00 836,20 605,20 827.00 605,50 
,oo-;oo-603-;10--ri-oo·;-oo--61:<·;-o-o-800-;oo-613·;00--------------------------------

821.00 613,oo 836,20 613,oo 
818,00 603,60 809,00 603,00 

IIR!FICE AREA 323,2 WF.TTED PERIMETER 90,3 29,1/R**l,333 5,3278 



·0)z,nson & Anderson. J1c_ 
Consulting Engineers 

.•o. so.x U 66 2300 Dixie Highway Pontiac, Michigan 48056 

\.\(.1. :'\ , .. , ...... ~ ~ ~ C 
i' -- -' 

HYDRAU~C STRUCTURAL DATA 

By: 

• 
Code No. IO- 2zC, 

,..? ,;, '/ 
L 

.-, ,//l Job Name: SI t:. RU ,'!-:;. 
Date: I I _ ; I _ ,_, , . Feature:,,. ,_,_ Water Course: " .. . .:: ::. .... " ~ ;"' p ;.,- .. ~,. .. 

Remarks: 
~oLTO f'-'- '; ,.. • • ~ I • 

~!~.~U,..::.1-. \ i1c.:)r,~, 

l✓ idth of Piers: - Pier Shape: 
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.... ·----- • 
JOB NAME: S--IPrJ.,. 1 /-/;'),";;}/,; , r/5 •JOB NO.j:5'670 I 10 If lz.z.~-) 
WATERCOURSE: !i'r,;v /5;::,r,'1;1~r <r~PI< CULVERT LOCATION:/;0/dndc;e £,,. fc/0 0/ 

CULVERT DESCRIPTION: 8oclc,e d//e>r BY fF;-/ JDATE/Z-f-7b I 
r /,;; ,' ,1 (' / ,,--------. EL. -----

_, '\ 

WEIR DESCRIPTION: /r,un1p &Jslfc.,-, / ~ 
,1 . ,· r, 1 ✓• ~1 EL. ~ 

-',/· / 7 -n--,1- 6r,,,,,, .• ,-·, --------------==EL __ _ 
A=·---- O=_____ So=~----

w P = qf, o -"' Ke =------ ,--------, L = -----

~!)3 =____ n = - 0 35 Sta. j I Sta. 

CALCULATIONS AND COMMENTS: 
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ohnson & Anderson. I 1" 
Consulting Engineers 

P. 0. Box 1156 2300 Dixie Highway Pontiac, Michigan 48055 

HYDRA.C STRUCTURAL DATA 

,, 7, .:,-

Code No. i o -~ 

Job Name: 
S\E,R\.\k\(-r UE: IC-,¼,,:, F, :r:,s, By: -1-, f". . 1--p,, ·/ T 

Date: \I-\Z-7(., j Feature: i:- \:,QI\/ 0 r Water Course:L, ~- BrAvEi2- CRtfK. co T , ..,.., -... .,~ .. Sc.\So.oL 

Remarks: i3 O ,....,.. ~ 1-.."--.. ': 
I 

\} 'Jc.~ 
, .. . 

' ,; ' 'r ~- ' ,.. - l ' --· . . -

Width of Piers: - Pier Shape: No. of Piers: - Area: -
Water Elevation: ~ ...... ,.....,:-.}_::i Length: ';'7-S: Width of Deck: 8" Skew: -
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• • • 
JOB NAME: Si.Pr/,,,q f/4,qAf-.s . /:"IS JOB No.l 50?0 I 10 I 1 I 23, 

WATERCOURSE: 81~ n.. _, C 
BeC11/e,,- rPPI:: CULVERT LOCATION: /7yqr1 !foao1

_ bl"ict'7e 

CULVE~T DESCRIPTION: !JC)x Cu I f/4>,;-- -I I,./~ Ii BY />t-1-/ ID ATE I z. -'i - -:;r,, I 

hltrM,1,lc, !Is q,nd /1,:,a,:/r.V:;,//.s- ,nlr!X v/r ElLC. EL 62<!, q 

/ 
6t9~? 

L ~ ,.f/tV ECT/2,:) 

WEIR DESCRIPTION: !1:i11td ,ooclt<1c; 1,, (,11//2 ~ 19-5 -feof !51'~ t; ,:1,./ I. ( · EL. 6/Z.. I -

A = z_... 1' Z, , 0 ?, 6 
EL&IZ.-/ 

D = So= 0-0Doo 

WP= C/(}, '? Ke = rJ ,S L =- '.f!.5 
29.1 = (. ?S=ts 
R4/3 

n= ,oz_z?Z.. Sta. I ~I + ZS I I Sta. rio i-:; ~; 
.. 

CALCULATIONS AND COMMENTS: 

- /1jar1nJ//J ~ /I - y., 
(3'1-2)(.03

2
-t ~/,(. X . oiS:J ·-

- CoFO.. -17-=- 90,8' 
. l/ss(/111e f/:;: /, () /4 r . 

11 ::. ,oz.z:?-Z- 1;,~ /;d J · rvn tie,,,_ 

r/ ..!.. -

- XK~Z - !.±J. I L 
z "" i9-5 - , ozo-z.. .::- , i5 

/)t•r,-ft,e 11.fe XKof< ::: . I + k,e + R-u,,, n 

XKOR -=- I+ o.S + ~-15715)(,02.2.12)1.yq,5 fl-:/, 0 

• Coi=Q. : 7,,D} . . 
1KOJ< - 1. &:,2 zro . 

~ 



•-------------1•~-------• 
RT 20,00' o,oo !';;>5,70 o,oo 100,00 6;>6,10 0,00 200,00 625,90 0,00 

AT 380,00 624,50 0,00 480,00 625,20 0,00 530,00 625,20 0,00 580,00 
BT 623.50,--~ D.OO 600,00 622.80 619.70 600.00 625.00 619~70 639.20 624.90 
9T-- 61~-;60 639"-;2•--1'i;,2~ 1cr- 61·9-;6·0-- es2,oo--622-,40--- o-,oo--6sc, oo-- 622-;<+o o·; oo--·-
9T 780,00 624,50 o,oo 860,00 623,40 0,00 980,00 623,30 0,00 1080,00 
RT 626,00 0,00 11AO,OO 625,70 0~00 1230,00 625,90 0,00 1380,00 625,00 

·-sr u,o· 

.. -·------------------------------------------------------------------------

GR . 625,10 o.oo,__i;;,s,oo 100.00 624,50 200,00 624,30 250,00 624,30 280,00 
Gw·----624,·so 3eo-;-oo r:;;,-s--;20 1+ao-;-oo ·625.20 53·0,oo ·6·23,so--5so-.oo--616,-eo--599,oo---
GR 616,00 600,00 619,70 600,00 613,30 600,00 612,90 605,00 613,00 612,00 
GR 612,60 618,00 l'.12,50 626,00 612,10 632,00 612,60 637,00 614,10 639,20 
GR--619-;-60 639"-;2 6·22-;4· 65~-.-oo--e22-;4o 6'110,00--62'+. 50--1r,o-; 00--623·; 40--11so, o-o--
GR t:: ".! ;i:: "Zn 

oc.v• .~u 980.00 E=,;:,t,.00 1080.00 625.70. 1180.00 625.90 1230.00 
****•****•*********LISTING OF TGP AND 80TTOM SECTIONS OF ORIFICE******************* 

600,00 619,70 600,00 619,70 639,20 619,60 639,20 619,60 

c?c:;. nn Cl~"""• UU 
,. ":lr'lln nn 
.L.::;iou.vu 

--···-··- ----------c-------------------------~-----------------

--·--· -----------------------------------------------------------------
600,00 
618,00 

616,00 600,00 
612,60 626,00 

6]9,70 
612,50 

600,00 
632,00 

613,30 
6] 2, 10 

605,00 
637,00 

612,90 
612,60 

612,00 
639,20 

613,00 
614,10 

·•- 639, 2 0-E:19,·5~----------~------------------------------------------
****** ******** LISTING OF COORDINATES OF OPIFICE••••***************** 

Goo.oo 619,70 60• ,oo 619.70 639,20 619,60 639,20 619,60 639,20 c14,1o 
637.00 612,60 632,00 612.10 626,00 612,50 618,00 612,60 612,00 613,00 

---- 6 os,·o o-s·i-2-;·9 o--6<1-o.-o-o-·6T3-;'3·o--6-oo.-oo-e,19,70--6 oc. o 0-61 9; 7 ,,--------------------------- ·-

.... ----------c------------------------------------------

ORIFICE AREA 272,0 WFTTED PERIMETER 90,8 29.1/R**l,333 6,7575 
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ohnson & Anderson, 11" 
Consulting Engineers 

P. 0. Box 1166 2300 Dixie Highway Pontiac. Michigan 48056 • Code No. 16- Z31 

Job Name: S,r-1:t.1..ir, IA~\ c~ 1-'.TS _ 1=: I. S By: -. 1::. '?~ u_x:r 
Date: 

1\-\'2..-7C. j Feature: 'Ry t>,.t,,1 '\2..J t, k I t>Gt Water Course:Btc, 'BE~VE.R (Rfa:.K 

Remarks: P-=-t+c,~,-.,. • 

l~idth of Piers: 

Water Elevation: / --:;; ,. 
__.:; l-,-. 

':::'W.,t-.,1_t C\.il I.\,, Cr· >_O,' !· 

Pier Shape: 

Length: ✓ C', .. ...,.-
..) ' L, 

•·7·,e,/lf= ,-

No. of Piers: Area: 

Width of Deck: 47,S Skew: 
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• • • 
JOB NAME: '::ifprlt,10 'I • ' 

r1f 1qf-;-5 FIS JOB NO.j561o / lo I 1 l2s,-~ 
WATERCOURSE: J8 <j /c I /q f3p,:;;,vl:'r rP('k' CULVERT LOCATION: ?r-1~•/e_ () . ~ 

I rive_ Dr d.:-,.f:' 

DESCRIPTION: I DATE /2.- ~-?(:; I 
; 

CULVERT 8t; Y r, 1/1/f'r../- BY IFH 
1,,; I/.. , 

1,,1., I Is EL. r'o,·'rr,,-1 f 

/ ~ WEIR DESCRIPTION: ~/,,,::( ,<?,1,/./.-1 ., 
, I 

?Ji IA 

/ EL. 
/7,5 £,-I I .. 

/JrR:-1 c/-1/ 
EL . - D = So= """ .;;; 

WP=z3.9'f Ke = L = 
29.1 _ /oz..3 I I Sta. R4/3- n = Sta. 

CALCULATIONS AND COMMENTS: 
1) · I 

I/ - Hee- 2 ;I\ ci,.(C,+P S - /;/;),/1/.'/r·c; 5 r f..11\ I / , )Y2. dfr+A of G.3 fee+ ( 03-x lo -1- • 015' )( 1J.CJ 

ii :. 23."l 

1/-:.. , 6 ZZ53 -X:..- • oZ.3 

'. 

;t,;;e<?. c:.~4~ er ~d I 1~ St?2 ~ 



Xl .b;'. Ull 2 I -5un.uu .Sl'.-1 0 5() •• re IJ • 0 0 D. 1J D 1,01,0 • 
[JT 1;£.00 n.oo b;:>7.,bO n.oo 11}.oc 625.,10 o.oo 13r.oo 624.70 o. or, 

BT 111~.oo F.22,50 o., QC 20n,no 622.HO o.oo 2~50. on 62?,bO o.oo 291',Sr GT F-21.l. nn 'J • ~ D ~?9P..,:Jn 6?7.10 o.nn :'.on.no 627,10 ,;22 40 -~15,Sr. 6?7.0C . . --- -- -HT ~! • .3 Q, .~l~i.~O h?~ •. 9n 6?2.30 340.r.r. (7?.q.10 o. o o 35~.c:o r,24,7n 0.08 f< T uon.ro n2-;.Fio 0 •· 0 0 ::i?5.nu h2.3.4-n o. on 600. 1)0 i;2°.~o a.on 

GH F2:. 7~ n. o o 6;:>4,7U 119.110 62'+. 7r 1 3 0 • ll I) h??. • :JO 17P.OO 619,50 200.ori GK i:.1ci.2n ?5(J.ro •il9.Dl1 29,'3,t}0 61-j,';Q -~On.nv F24,U~ :oiur. no 615,bO 304,00 Gl-l fl~:.60 304.00 61 S. bC 3f;'+. nu 615, (.(, 3C4.0G ~·15,bG 3G 1+,00 615.60 304,0C GH 611',';il) 307.no 614 0 60 311.no 615.~o 313,50 617,ln 3E. 50 l',22,30 315,5n GR f'..1F:,7ll 31::.~o 611). 60 3<+0.oo 61'3,llO .355,00 Eil 9, ln 4Ur,no 620,00 4"'n.oo GK 62fl ,40 52'.:;,.no 629 •. 3o bOO,OU 
**"'**ii**~*~:*-.,**-.i-* •L TSTI: G OF TOP I\ tJO UOTTr>M SECT!Of.!S OF OHIFlCE••••*•**•****•***** 

3oe.on 622.4n 3t~i.5·, 6:>?,311 315,~.o a?2,3u 

:Son.on bl9.00 3ac:. un f:.;?lL.nl[) 304,00 615.GU 304,00 6J5,b;) 304.0U 615,GC 304,00 bl5.60 3Cti-. OQ 61;a.60 .sou.co 615,60 307.80 (,]4.9>) 311.0G 614.br 313.So 615.SO 31:::.5() 1::17.11:1 .315,sn b.~2 • 30 3t5.:3n .,1a.10 *** .... **** ... ::t:.-t.*·"'* LIST ii-.G or- COrlrillil'ATFS OF QPJFIC~•*~~********~******~• 

300,0G i~'2?.~0 J1:::.s-; 62?,3t) 315.~0 o?2.30 31s.so 622.3,J 315.50 617,lP .31 3 • ci ,, bl'i,-SO .511.0,J 6Ju ,bO .31)7, t'O 614.90 304,0C 615,bQ 304.0U 615,br 3 G If • 0 0 bl'.1.60 3Cr4.0(l 61~.( .. C) 3U4.U0 6 1 5.60 3 () fJ • o li 61 5, c, I) 300.00 6~4.0P 30u,OO 622,40 

OHHICE ;q,E.~ 92.2 wF.l T[D r[1sir01E.T[f, 4j,~ 29,1/F**l,33~ 10,,~421 



HYDR-IC STRUCTURAL DATA 

P. 10. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: ,...,...,1, 
'1Jt':r :-/ ~.., ) ~~ ..:. :~_,,. r -~-- By: 

. .- ,_ 

e:ea •c 

I' I ;;e -- Code No. 

7, £ /;, ', ,'-'--,-

• 
I0-234A 

Date: // 1r _,, I Feature: n-·-,.-~!~ /),.I;, -1' _, Water Course:~ - / ---yr:-. :- r - , 0 - .-'. I . ,,,.:.= .'....-·(_d ,,r:.. 

Remarks: :-- J' . . 
+ • • ., .. 

., ' I~ ' . ' ·,. ; 1·!··1 !'7 

l✓ i dth of Piers: -- Pier Shape: -- No. of Piers: -- Area: 

,later Elevation: 
/ ' ·- Length: i ::: ..• ~ ~ 

Width of Deck: , .,, ,.. Skew: 
.. . ' I 4, • ,.;... -

FIELD SKETCH 

Profile View Plan View 
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• • • 
JOB NAME: Sf <'r/,,·c; 1-k;;;J fs , F/'5 JOB N 0. 15" 6 fll I IO I I /z3<J 
WATERCOURSE: 81q b::.>c(l/~r (.}~pf CULVERT LOCATION: IS /fjli ,<oc:>cl c/,r;,✓9e 

CULVERT DESCRIPTION: 80:< C ul:h',--/ .v // BY /fF;-/ /DATE /Z- -Y-1<,, / 

} "'J ./•J-' /Js ;1/,Aif :1/5 c;LLC EL. b22-'1 

L ~ WEIR DESCRIPTION: /¾v,-,d ro•,::,/,,_,·c; 'l ;; 1 /J. 
ioo/ I 1-1/ I EL. f:?13. -r -

3? /.)I",:_:; ( 7,-\ l , ., ::i. ELjl), I 

A= /Of.3 D= 5,i] So= r] r()Q/'lt"J ----
WP= 5 :;._ 6' Ke= 0,5 L = 33' 

l~ = ; z _ t,,~;o 
fil 4/3 n = ,OZ'6 Sta. 2.,D(:, t /'11 I Sta. 205 -t- 6' 1 

CALCULATIONS AND COMMENTS: 

1, . /_ 
- f 1/117 'J 5 ,1 - '/-, 

' ? -(Z3-'7. K. oJ' -t. 5,j_:; X' ,01'S) - Corq ·-
11= 5?.-g 

for fl ss u,;:e. j-1:: {.O 
11-:. - 02'? u~,-1,.:,i (U/\ 1tr" 

H I -
- Xk'OK - - - - - _ oz_t"'3l .::.. ✓ i5 L- 3'6 

,,· I 

1ro2 --= ( ,.L ~f' ' 
:-:-'1:, .. n 2.L Ii pt-T c!.J;-~ T/•:,r.· :)re I l ;- ,') .- V ;,1,:.-

, ) l. -
V i(Q-:: - I .l- Q .:::. -L . 17 .',j'-<;o )' , 0~6 7/5 !-/-:. 1- O I' , .__ - t , - ,., ,,...., ... • • 

XKoc'.2_-:. /. ";?'iGY CorQ cc 3,03 



Xl 20Ml9.00 27 l'.00.00 623.50 3B.co :,;a.oo 31!.00 1.000 ·•· - ··---· .. ·-·· ·-· --• ···-•. - -- - • --· - . - . ·- -- - - . - - --- - - - - . 

'?T 15.()0 . _'!60.00. f.?3.0D .. o.oo . soo.oo 6:>2.dO o.uo 60u.OO 

-----· ---- .. --- - --- --- . - . -- -- . - .. -- ----. - . - ··-·- --- . 

'lT f,05,00 622.90 f.19,50 610.00 622,90 619.50 615.00 623.00 
>JT 623.00 .. 619,40 f>?:".SO 623.00 bl9 0 40 ____ 700.0Q_ 622.90 o.oo 
'\T 0,00 eo&,oo F,;>3.50 o.oo E34 0 00 628.60 o.oo 900,00 
,r 1000,00 629,40 o.oo 1300.00 628.20 o.oo 

" -- - ·---- -·--·-- ·---- -·- -- -·---- .. . .. --- . --- - .. -·- -·-

------. - -- - . - - . -- -- --- - ---
-;R .S2~ • 70 0,00 f,;>6, 10 250,00 625,10 3~5.oo 624.70 377,00 
,-;1~ 624,60 '120.00 1';;>3.00 460.00 622,1(1 111<0.oo 619,60 50G.00 
';H ,:;19.50 f._OrJ.,UO_. f;J4,6_0 ___ 600,00 614.90 605,oO __ . 614 0 80 .... 610 0 00 
SR 614,'lO 620,00 6]3.70 623.50 619.40 6;>3.50 618.60 623.50 
r;n 619 • ll 0 700,00 (,] 9. 80 790,00 623.50 806.00 626.80 e3u.oo 
SM 629.40 1000.00 . 628.20 1300.00 - ' -- - - - --. -
******************tLISTI~G OF TOP AND BOTTOM SECTIONS OF ORIFICE******************* 

·---·· . --- ...... ··~ - • ··•·. --· -· -------
600,00 619.50 605,00 619.50 610,00 619,50 615.00 619.40 620,00 6l9,4C 
623.50 619.'¼0 

600,00 619,00 600.00 619,50 600,00 614.60 605,00 614,90 610.00 61'!,80 
615,00 b15.30 620,00 6]4,90 623.50 613,70 623.~n 619,40 623.50 618,60 

************** LISTING OF COORDINATES OF ORIFICE********************* 

E,ll0.00 
b.23 0 50 
610,00 

619,50 . 605.00 
619,40 623.50 
614.80 605.00 

619,",0, 610,00 
610,40 623.50 
61u.90 600,00 

OHIFICE /\REA 108.3 ~FTTEO PERIMETER 

619,5[, 
6,3,70 
614.60 

615,00 
620.DO 
600,00 

619.40 
f,14,90 
619.50 

57.8 29.1/R**l,333 

620,00 
615.00 
600,00 

.619,4fl 
E15.30 
619,50 

12.6350 

... -- • -· 
622.90. 619.50. 

619.40 620,00 
800,00 623.60 
628.90; ri,oo 

625,oo 400.00 
619.00 600,00 
615,30. _ 61fi,OO 
619.90 650,00 
628,90 300,00 



ohnson & Anderson, /1._ 
Consulting Engineers 

HYDRA'aC STRUCTURAL DATA • P. 0. Box 1166 2300 Dixie Highway Pontiac. Michigan 48056 
Code No .. _10 - '.: 3'-4 

Job Name: ·s i 1c R \... I \'-l., C, \-1..t 1(,1A1 S i=, .I .s. By: 7:"-.~ · '?-o vYT 
Date: 

\ \.-\' -7 (,,, I Feature: \ C::., Iv\"- f" C'd. &,1DC1l Water Course: -p,1 G:, B1tA.v.,. D C' V.(:~ I:"; . 
Remarks: \~ -i.J.; ~,..,., •·t..., V•A ! {\,,\~•~_c:-_J=.,,,. 1~'D5 \J-1 M'\.J fdl).t\.l. ll E. \'. I?. IC i L O ,~. ~ . 

. 

Width of Piiers: Pier Shape: .. - No. of Piers: -·- - Area: -·· 

Water Elevation: C.o'.5.t.L Length: -,, ~- 1- ,;"' Width of Deck: - . , Skew: . . -·-. ~ . ,_ ' 

FIELD SKETCH 

Profile View ' Plan View 
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~, • •· 
JOB NAME: S-ff'r /1;,,,, fler~)//5 ;:-is JOB NO. l567i, I /0 I I I 2c12~ 

WATERCOURSE: "i "A'. / j; on°' C"11 (),.-o;/J CULVERT LOCATION: /6 1~-k fooc/ 3r1;,,.;..i e 

CULVERT DESCRIPTION: 80 Y r"oh/t'r f w/f./ BY /F;/ jDATE ;z-16-tC, II 
/ 

j,,r7dt.ft> I Is A(7/'"tJ 11.f I -/4 .() ,,,., A(7 /? I "1,,.,, :f· - -s I I' tJ /flr1X U/, tt.lC EL. 8;?1. I 
6z,, .1 

-L/ ~'"'"" ./;clor 
I 

.I' r'),'if57 

WEIR DESCRIPTION: /:,,,,,,/ roadw,1,., ,.,_; /-1,' 

?x' fool /;,.-,-,;,7'//. // EL. 6Z"i,O 
'--

11, .\-., ELGZ5.0 
. \ + A =~-1- 'i D = 11.I So= 0.0000 ,c\' 

WP = ,l(t/,? Ke = (),5 L =· 28 

~!)3 = zo,51;53 n = . /J 1 Z23-Z Sta. /fi ;- ,;✓ is,(]. 1!?1-1(:, 

CALCULATIONS AND COMMENTS: 

;7/t , I . 
- r),1111nf S I! - . 

1 - CoFQ-
/ _ ( • o 3 z X I '8 -t • o 15 .,_ x -zr,, -5 ) '/,_ l/ssu11.1e 1/-::/.0 ;;,,.. ~,,;Ir,; I 
/l . . '-l'-1- 5 

f/ec- Z rtHl )Ae,, 

,1:. _ az.z.32- fl _j 
o"s5?,:....._IS" ~- -

'---- t- - Zi -

- Xf<Of:. -
-If, PrP -tor,> use_ 

H-=-1,0 . ··2cr .. 1 .I l.L 
XKo~• ~ I + ke. i _ ei,4, n 

(:oPa ;~___) 
'fXO,Z -= I+ 0/7 + zo SbS~ (,oz.z..32-/"z'ii 

'f'(of!_ ~ l, i'gb8 



• •,• 

411 I r t ! 
I .• 

' / / <T 22.00 o.oo 633.30 o.oo 100,00 633.30 o.oo 200.00 633.20 o.oo 
I / 

I 
c··• ~. 

3T 300.00 632.80 o.oo 370.00 632.10 o.oo 1100.00 632,20 o.oo ·'•·~ t, H 631.50 o,oo 500.00 630,80 o.oo 586,00 631.20 o.oo 600,00 631,50 · ;,',' 
. I 629,10 6os-;o a 631.50 629,10 61T8'";1JO 631.10 629.10 617,00 631,50 62':I;- · :;, 
'T 621,80 ,::.:>.1.'in t:.~Q 1n '-.U::a..nn 631.50 o.oo '7nn_nn ".,., <in n nn ~'7c nn -1·/: ._. _____ 

.... c., .... u --T..,.UU rvv•vw '-'- ... -... veuu , , ..J. u.., /·:.;. 

T 632.80 o.oo 800,00 631.80 0,00 900,00 631.90 0,00 1000.00 632,30 ,~-
0.00 1100.00 63'2". '+0 o.oo 121TO";OO 633,00 a.a -

·"'71·. . 
' ~ •:( . 
.: ·.:·~ 

R 633,30 o,oo 632.10 1nn.nn 632.oo 200.00 ,~~-,n ~nn_nn ,~~ - , n '2.~n nn II \.' _""_,,. ... _ .............. ..... ..., ., .......... --- e .&.V ...,,u.u.., ·:: ... 
R 63~~0 400,00 631,50 <+33,00 6'3U'. 50 5011.uO 629,00 586,00 626,30 6 ~h ., 
R 629,10 600,00 626.30 600.00 627,oo 605,00 626.70 608,00 625.'+0 61'1.00 1 . .r 

1,R 625,30 617,00 625.00 621,80 629.10 621,80 625,00 621,80 630.00 6'13.00 ·-.•:J. ~ :R 6'3'2'.eo 775.00 631.80 eoo.oo 651,90 900,00 630.70 100-0.00 63 • 
R 631,50 1200,00 
~*****************LISTING OF TOP AND BOTTOM SECTIONS OF ORIFICE******************* II ~ 

' ,:) 
'"i 

600,00 629,10 605,00 629,10 608,00 629,10 617,00 629,10 621.80 629,10 ., u ->'._~ _, 
•• ':>, '. ,,. 
! .,. 

• . 
.. 

II 

600,00 626,50 600,00 629,10 600,00 626,30 605,00 627.oo 608,00 626,70 
61'+,00 625,'IO 617.00 625,30 621.80 625,00 621,80 629.10 621,80 625,00 
;j,*-• * * *** * ** * * LIST rw1,·cn=co-01<011TIITtSOFURTFTC E * * ** * * *** * * ** * ** * ** * * 

II ~. " 

6 0~00-·6'2 9 , 10 G(r5';1)ll 629,lO 608.00 629,10 617,0o 6'29,10 621,80 629-;T'I 
621,80 629,10 621,80 625,00 617.oo 625,30 61'1,00 625,'IO 608,00 626,70 
605,00 627,00 600,00 626,30 600,00 629,10 600.00 629.10 I .. 

,. 
JRIFICE AREA 57,8 WETTED PERIMETER '+'+•5 29,1/R**l,333 2Q.,5653 _J. 

,~:~~::."" " 
\ .. \. l \1 

; ' 

l 



/ 
& Anderson, [1._ HYDRA,IC STRUCTURAL DATA • Consulting Engineers 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 
Code No. /0- Z4-z.. 

Job Name: 
STEiZ.Ll"1C, H f.lC,1,'75 /:._I.S - By: ,: i2. . Pg_v- •1 , 

Date: 
\\-'2:=,-1G TFeature; ilo l--\11.E. Q.J, ;',;:: \"l',.'..,F_ Water Course: :5 HF>,i.J A,1 f>-,-,.J 

Remarks: -::;;=----\-1:-c:,-r"- _-:_ ~~ !<. -· ~, '.- ti-~~_:: 

7\--1..c-7~0.~ ~1...1.u9-~~-~£. .. ~~n_.:~_::-_:_ .. ,.~~s._1)_1...1.._. _ _'._.-!_{.1._ 

Width of Piers: 

Water Elevation: --- Pier Shape: 

't,{,, 0 
Length: 

PrJ:2;~'Yiew 

LJ
/"-~'~\1~ 

~..,.. 1 

~-!::hr 
, I lfcJ.J ' -(' h 1-1 

- ··1 ~ J:+!J~ - - t· -- er"l 1 

" 

- !~:..i 
;,.,..t 

n ' l.:J.. 
( 
I 

I
' ; ; _i--: 

, I . 

. r-t ' 
' , 

, • 1' ,-

' \ < ~ ;" • 

' -:-~l~lJ 
"'--~· ... ~ ~' 

• - . >.- - I " ;;; 
\ ~ "'" ,, - I • 

. ·t ~ 

' 

z 1,s-

5~,-, 1"?.- el::,l-l.~ ~,,__:,~~2::_0~s~_1 s•,.:.,.t) J.i.-1),-S !=''Ar.:.E ... 

No. of p'i ers: Area: 

Width of Deck: 28,., Skew: .-,~,,. 
.,.., - - -;,<:".!:..--r,2 u 

FIELD SKETCH 

Plan View 

N f 

-- ~ 
'1 l 

/ , I~ ~~f; f' ..,\ - r"i---- ·;)" -.0 ,-.l ., -

' 

I"' 
,.,...---;:---· 

'J V'7:>\~_'2..tJ·J'-.. fi ,.., -::, .. -+~ Gi, 

~l N I l- -s - r , ,---____-
tf---rrt 
! - \> 

··, s j\ 

- - ' l_r/ ~ ._ ; ,. _: ,,, 
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ii,. 
11 

• • 
JOB NAME: S-/p,../,.,11 J/t1,~ils _ r1s 
WATERCOURSE: v.. v' j✓ • 

°SiJt'7Cf'r rt1N1 

CULVERT DESCRIPTION: /.f £,,I j., 111'l 
m,,//,· ,,,/.,le ✓ 

I 

WEI Ii DESCRIPTION: /Jo.,,/M~w ;,,1,Jj /✓ /4! 
h;A,/II I 

A = 58'- z_. D = tf? 
WP= Z'/, 6 Ke= {),Cj 

.. ~!)
3
= l[f f"tf/ n = - OZ/ z.g 

CALCULATIONS AND COMMENTS: 

1 . I - t?nn17 s IT -
:,-

( 10 X, o 1
2 

,'. l'i,6 \ · •">) z_ 

. f =- Z9',C. 

1 ~= , oZJZt 

- XKof? --

X(o1c:: t +. k~ f 
zq_ / n 2 L 

f_ YI?, . 

Xxoe -:: c 
I+ 0.1 ·+ (11.~sg1)(oi1i~) 31 

Xk'ot:: z _ ob~;5 

• 
JOB NO./ S67't? lo / 1 I z4;;;; 

CULVERT LOCA.TION: Jnvi"tv"ct cv/v,,,f 
BY f//-/ jDATE 12/;:;/:;-0 1v 

6 'ZI- C, EL._ t ztl () 
tf/,H· il/5 EU C ~'"""') 

EL. 6:1/~ 
-L 
- _EL& 11/'.' fr' 

S o = --'L..(?00 0 

L :_l_/ 

Sta. f rllo Sta. f + 6'5 

. 

- CoF(~ -· 

1/Jsume ;/-:. / 0 ;:, 1;,,f;,,:1 

,rw,1 (/111 

1--/ / -- - ::. , oJz_ ,::.. !~ l-- - 3 / 

-(4,Pjor!?. use 

1-/:::/ t) ::::) C()f"~1::: }.a) 
. ,. 



Xl 80Ll •• 1= 64. 60 75.c;u U • (1 LI • 0 • JU o.oo 1.ouu 

·--- ---·---··-- -- --------- - - . 

BT lt.00 a .. oo 623.80 O,CIIJ 55.oo 623.10 o,uo :::,5. uo 
- -- - -----·- ------ -··-·-

•-------------- ----------- ---·-··-
BT 64.60 624 .. 10 615.40 65.EIO 624.10 620.00 68.80 624.10 
BT 624,00 621.,80 74.30 624.CIO 620.010 75,50 624,00 615,90 
IJT c-;-oo 8 5 • .-o 0 1,;:,3~·00-··-- - o. riio -·-110.00 -623.50 -- -o. 0 0 ----155. a o 
BT 225.oo 625 •. eo o.ou 355. 010 627.4!0 o.oo 455.00 62E.90 

------ ------- - --- ------ ----- ------ --·-

- t.,R 623-;-o o a ,.llll 2"3-;3 • 3i=;-;-o •--617 ;s1T ·--·55·.·o o --·-615 ;4 o --·-64-;-60 
GR 614.80 66,80 614.80 71.30 615.30 74.30 615.90 75.50 
GR 623.50 110,00 6?4.20 155.00 625.80 225,00 627.40 355.00 

• -- --------- ----·. 

- ---
624,10 o.oo 
-----

621,80 71.30 
85,00 624,00 

624~20-·--··o;oo -
o.oo 

. --·615~30 65,80 -
618,60 85.00 
628.90 455.00 

-r~nnl'**TY~.-.iTC~rsT:rr-rs-oF-TOP---itNO-BOT'Tr'lM ·sE:CT'IOr•,;s-oF OR IF I CE******************* 

-~·c--·in~ 
75.50 615.90 

S'!:,. 11 o 620-;11 o 6a-;e a ---6~1-.-eo--11~·30·-s21,eo --74 ,30·--6-20-,00 -------------

---~-----------------------------------------

---e-1t-;-t,-o-f>1·5. 'Io 6~i-;-e-o----G-rs,3·u--60-. so-·61.4. a o ·--'-11.-30 -6·14. ao ·-74 .:10--·615 .·::io-----------··--· -
75.50 615.90 . 

************** LISTI~G OF COORDINATES OF ORIFICE********************* 

64.60 615.40 65.80 620.0IO 68.80 621.80 71.30 621.80 74.30 620,00 
--'75--.S-U--f>l:i. 9 0 74·,3 0 61:'j•.-310---71 ~-30 --·614.80 - 613. ao -614 .-0 o --6 5. Bo · --615. 3 o · --~---· -- ------

64.60 615.40 

-------------------------------- -----·· ·-·-- -··-·- -----

-oH-tf~I-eE- E-T'TED-PEKIMETER·-....:--29,E,·-·29.1'/R**l.333 ·-··-11.8581--·· •· --------···- --· ·--

---------------------------------·-----'--··---·-·-·- - -------

•---------------------·. --- -- --··- -----•·-·- ---·--- ---- - --· ·---·-- ·---- ., - ~---



,;/ 
'hnson & Anderson, 11._ 

Consulting Engineers 

P. 0, Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: 
'S Tl:. i?. L I iJ C. ~ I". 1 <. ll r ~ 

Date: 
I:. - 16=.- 7(,. jFeature: 

Remarks: 

HYORAUL.STRUCTURAL DATA 

t='_ :c <;' 
By: 

COD£)) 
11/t'i'/7 ~ 

~E>I 

Code No. Jo- -, 4-"S A 

T../2 P12u..Y7 

D•' ,\\'' ,,. I '-(l'J't\J..)'d,1-f\.\., l~f'lt::: ,-~'i"'t~p,,,_ 
Water Course: -Jl'F.IJ_5:.~ ,::_ - l);,,-.:,,, : __ . 

I . 
f,o-t+-~ ''A : c.. '• t- --1- (: U LI/ F £' ', )j /I C '>o...., € t::.. :J ~ i' //!cl., ,: II/ 

,,_(~-,') 
, 

Width of Piers: - Pi er Shape: - No. of Piers: - Area: 

Water Elevation: Length: '- 3- Width of D,eck: /4, 7.. - Skew: ro,:,.z. -
FIELD SKETCH 

Profile Vi, w Plan View 

f 
~ , 14-, z.::'.-. 

·r 
I ---r-- - --- --:;;~rµ._A~ . -------------Dc,..,i 1-o, TleEA'--' 

I w 

~, ~ .. 0 ... ' .--- - -•-, -- _.,,----,,_ '"-----i' I --I r ' ·-'3\--:' .. 

~ 
-·- ·---- -

I 

., t 

\ 
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JOB NAME: S-/2,,,./r14 1!~11if:s, ;::-;5 
vf. // ,I ~ . WATERCOURSE: S')"Pnc,.,.- bn:i,,, 

CULVERT DESCRIPTION: ffi_x cv/v,,,,.f w/ll 

/lo w1;u,.;a/J~~~ Al'tfc/u"' //.s 
7 

WEIR DESCRIPTION: A7ov/wc1,,1 wll/ 1 ~ 
-lo11/ Jr-ra <?'I) 

A=------
If 

WP= Z.2. Z.. 
29.1 = 
R4l3-----

I 
D= _____ _ 

Ke= ____ _ 

n= .02-I"? 

CALCULATIONS AND COMMENTS: 

flee - Z rur1 111dc;fe.s 

a '1'1";? Iii of t. 75 f;e-/ 

" /IL I ,, 
- , /a;r111j s 11 -

( 

2 )'l'z.. I'/-:. .as -,; 8- I + ,015 z X Ii. I 
22. z_ 

If-. . 02 I ';f 

,t !lee ail_ach~d ,.o.f.11 ':> 

• • 
JOB NO. ]56' ?o J 10 I I lz<6"8 

CULVERT LOCATION: bn,,;w«'/ C,,,/v,.,-f-

BYtff'";-/ jDATE '/-1-i1i1 I,/ 
EL. 

EL. -
EL. 

So= 

L= 

Sta. l ~ ls,a. 

I 

dcl 



,<l 1 •• 00 ?..'l 1~02. 00 •H2, C:J 
0. 

0,00 o.uo l,OOD 

8T l~,01' J.~o G~a.:iu l!. 0.:J lJIJ,!JLI t:o 2 '7 o lj Q 0, L, 0 l':10, 00 

'· ::t'!':::i·:!;!,:-·!·'.-1'.i'li·:.: I· 

tlT 29(1,()0 621,30 0,00 ~J0,00 t:,27,7[1 0,00 3'32,00 1025,50 
Ill ,,2'1,dO O,GO 402,00 h2 11,[\Q 624,00 412,00 624,7~ 1;2?, • 90 

.i~,r"-'--.;..0 T c,uo l'i00,00 Ei2d,:ll'J o.~o 6:...2, 0 I) &?ll,!JU o.oo 1S52, 00 

•·• 11:ir 700,0U £.2'J,O'J 0,00 

GF< "126,00 o.oo s;,a,oo ':J0,00 b27,70 175,00 627,40 UJ0,00 
G1{ r-.;,;7,30 290,00 f,27,70 3:10,ilO €2~.5(1 ::l'J2,00 619,20 ,~oo. oo 
~i r\ lc~'I ,00 402,00 619,20 ~Ci2,il0 ;fi.1. 13.:0 403,00 616,::>D l~G3, 00 
bk. C17,L,O 1,11.00 6'.9,Eu .:n1.~o bi ';.1• j[! 412,0ll E.2:l, ',10 •~.1.:e:,00 
bK. b2't,70 1f4Q, OJ 62~•.70 '1'.,(J, 00 h.?.0. ~('! l.f~o.ou &':>'f. 00 '5';10,00 
l~K 62e,i,c 652,0(l 629,20 bJ2,0U h29,QG 700,00 
*******************L!STI1,G OF TOD ~~J bOTTDM SLGTJOfS CF O~IFICE*•••*************•• 

,02,00 624,00 412,ilU &2j,~0 

402,00 619,20 
4U7,00 616,40 
412,00 Gl9,30 

402,00 
411.0:J 

624,0C 
617,!.\C 

lf()2, 00 
<111,JO 

····••******** ~r~Tt~G 0~ COORJIMAT~S u~ 

40~.uo 
411,00 ' ,.,oz~ ~o 

S24,00 
bl7,50 

. Gi•i. ()O 

OK!F IU .. ,,i,Et'.1 

1+12.0(J 
407,00 

. t+ 02, (lil 

G2~.~c 
6lG 0 40 
624,Dd 

1112.oa 
1103,00 

67,3 ~ETTEL1 PE~Ir[TE~ 

619,2C qoa,oo 
619,3D 412,00 

619,20 
61'3,3J 

,103,00 
,112.00 

GH,,50 
Gr.iS,90 

ORIFICE•••••******•********* 

b:?J.'lO 
t16.::,() 

1+12,no 
4().;;,00 

619,oO 
619.20 

j4,o 2q,11~••t,333 

~lll,00 
1102.ou 

t1l''::l,~G 
6:1,9.20 

11,7jb0 

• 
f,;,7 ,40 o.oo 

:"-t::.ii;;t 

o.oo •100.00 
4-50,00 b2E,,,10 
529,20 o.oc 

6?.7,40 190,00 
619,20 402,00 
616,40 407,00 
f,13,30 412,00 
;;2s, ::.o 600,00 

',f~•I 
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HYDRA.C STRUCTURAL DATA 
·-- ·con-sutting-'Engineers-· ·- ~- -------

P. 0. Box 11 66 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: 
-;, T£Z. t..'1,\J '4 1--./ £ JC, /ll?"S F.~T.o;:;.. 

By: 

COD,:/) 

11/111/7" 
Dell. 

Code No. 

r, i2. P!!- ..,_ ,1 -,-

/ -~ 
• 
·~ £5 i~ -·, -· 

Date: ' 
J Feature: 13e.,or,F. Water Course: U :1PEt!l<~'? (I - I<:, - '"7 ~ ·"---.. .. V/2.,l IN, ,i,,1::i:bl~ 

Remarks: - /) K'e, et: N t.la4-b v-,, : ~ /\ . 
• .J ,--. JI '' ~ c:;Tu>J.f<; W ,1,./ •.:c, A...f{'C T'"-f:' D.-~Q12_,, 

Width of P·iers: Pier Shape: - No. of Piers: Area: - -
Water Elevation: Cr 7, ::, Length: 14- Width of Deck: 9. 3 .... Skew: --

FIELD SKETCH 
Profile View Plan View 

-f ,, 

r ~-r' __ 'I 
-r-1' ' ; 

I !\' ~- ID<,w,J <,.-r,..EAtA \ :, 
~ 

' I 
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I 
... 
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\ ? I 
-I>-
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(l:, "' ' . ' I 

\ -;-, 

~[ 

o--7.3' 

I I .. a--? I ! _...,, --
V O> I .I 

' .. L ' ~ " ; l1 ' .. '. 



• • •• 
JOB NAME: ~>fer/r;14 f/4, ;e.1 J i-5 r1s JOB NO. j 56lo lo I I lz,/Jc 
WATERCOURSE: v's; V, <1 . J) f,,i('er /"t: r,1 CULVERT LOCt1 TION: L)r,,,-etV.:; 'I ('v/v,-,,-f 

CULVERT DESCRIPT(ON: jDATIE 12./1./?t, jv ' 

t.1' !514 //. 0 ( BY /Pf.';"!-/ 
' II 
'' />l!1 I/;·_ A/c,le 0/t' fi v1 /',/,it ,/5 FU C EL. 6?7- Z. 

I . t,~;,; _El 7/cl) . 

WEIIR DESCRIF'TION: ?oc,,c/4.ku w'1fl 1✓ -£, ./. 
EL. 6,1'.l-9 

-L 
- ti ~ /J,,,,, ,:1//,, - EL6/S--~I 

d_(), 5 ?.o So=--.£-oa -A=- D = 
WP= 29-6 - Ke= l),Cj L =-2. z_ 

29.1 = // zt/(,j 
R413 · n = .. 0218/ Sto. /lf-J~ Sto. !/153/ 

CALCULATIONS AND COMMENTS: 

1 - I - <>'/l?tllj 5 I( -
1 

_ \, -'(/I )(,D3'-z_ f It.(, x.015") z_ 
- (

1oF°'i -,1 - 21-~ 

ii; -

,1-=- _ 6Z.I lfl 
I-} S 5 Uf'I) e_ /~;+,,,_-; H-=-!, o 

~if/\ H J -
- Xrof - L--:: 32- - _ o3r2.s-1... ,~;-

21- I n z L +Aere{or< _ <13-ec. •- f/(o~ : - If K-t.:- + - p_<ftJ - ' - -

Xko~ -= t ( 11 .T'-/G'? J ( -Ol I 8/) '(32-) 
H:. I .o 

I -1-0 ,5 
GOH)-: ),O;, 

'f.-kol<- :: ?-o·::i,z.. - ,_ 

. ' ~ ' - ... - I ' 't, 



:<1 11!:i.Jr. 16 

_,..,_ · .. ~, ... -,-
"'T 14.1;(1 O,DO 

w::,,..1~1;i=•m~wMt:~a.i,~,.,h!~,- .;q;., .. 

,n 
MT 
8T 
BT 

Gfl 
G,;~ 

cit~ 
r; t-~ 

()00,00 
f.27 ,'10 
f,18.~0 
£i0(1.00 

b2':l,00 
£,16,',0 
bl/,,•~ • 
h~C:l.OD 

b27o50 
a?.::i,oo 
:,24,UO 
1o2:J.~O 

0,00 
507.00 
517,!'iO 
[10!:.,00 

5af'..6u 

;:a~!r!J.,JC 

0.00 
j\!,5L 
627.0~ 

u.ou 

626.80 
615,90 
620,30 

~1.7,:iu 

G,00 

:joh.60 
6,i:7,'Hi 

G, 0 tl 

~-~l,00 
510,l'IJ 
5;-4, 1',J 

IJ,t. 
4';ll,Gr 

b27,4U 
623,rr 
~2q,cn 

620.00 
61'l,~l0 
t:i24,6C 

n,co 

b26,60 

b17,7() 
bl!',.;a!O 
;:~£. :j:IJ 

:;oo.oo 
':>1;:;,:,,o 
53'),U:u 

o.t:i 

(l,i)O 

S07,8C 
A27,30 

0,01) 

617,7C 
616,1;0 
6:C:i,UO 

1,000 

S0(,00 

627,1,fO 
021,20 
GU0,00 

506,60 
!:i:i.is,:!io 
591,00 

******'"*****~~""****L !$TI,, t., '.lF TCli-' !i•Ju IIIJITTOi'I $[.CTJ,tli·,S OF IJij!rI~C******************* 

:iU~,bO 
517.5G 

617,70 
t>18.50 

:i!l7,iJU G~\.,;t.u ·:, .t.. Cl • ·:...': D o?3,ct ~i~ • il (,23.~0 ~ll,.~0 i21.~U 

5C6.&C 617,70 506,60 617,00 5ilY.~O 616.40 510,ijD G15,9o a13,50 615,90 
516,30 &16,40 517,50 617,00 517,bO &16,5G 

************** LISTr:·G QC COORJi~All& u~ ORIFILL********************* 

5&6,60 617,70 507,80 b21,20 !;.l,J, 30 i,?,'5,(1[• 51,.',. ;\() L.~3,.IDO !;ilf',,3() ~.? 1. II'~ (I 

517,51] hlF),50 517,5(1 617,DO 516, :-',(I 61&.40 ~il.,1 • .30 bl5,•'/,J '.i10,<10 61!;,,':i(l 
5D7 0 80 1.,16,40 :,06,bu 6)7,00 506. r:.D b17,70 

ORJ:FI(.i. 1-1HE:1\ 60,j WETT[U PE~tMllF~ 2~,b 23,l/k••l.333 ll,24fo --

1:,2,:,.rc-

621,20 
517,Sr 
r~b.3ll 

617,00 
F.17,00 
G?5,30 

• ·- --•-
0,00 

b,1.0,80 
h;:'7,20 

a , on 

jOf,of,O 
517,'aO 
e.oo.uu 

'.;..:: 
'I ·11 



,d-)0
~,~-,-· Johnson & Anderson, J1._ 

Coi-lsultirig Engi.neCrs· 
P. 0. Box 1166 2300 Dixie Highway Pontiac, Michig;an 48056 

HYDRAUL.STRUCTURAL DATA 
C ()i)E D 

n/1~/7(,, 
/)t;J./ .. . 

• 
Code No. Io - 24 5 (' 

Job Name: ST- r:: L r: t-;£.1 ::', HTS r:, :r:. s . By: r P.. Ptv.vT t:. lNu 

Date: 11-16-7(., !Feature:, - II ,1, I+ t Water Course: s {'£,JCE'c 
,01:'i\'r-J i_,.P,I\Jt:.,\J,..JAy-,.; -..,..""."1-0 1 { _;,.',-~•" [ 11 · •' - ' .. o:::: ~,---1-) 7 

Remarks: 6sf-ro ,,-...,. ~ 
' 

C.:.. A 'I 
/ Jus, l 

,\,f ' I ,. t:".: I r,J 1-:: j,_ 'J':./2. I ; _,; . ·- ~ / 
' , 

. . . 

Width of Piers: Pier Shape: -· No. of Piers: -· Area: -
Water Elevation: GIS. "':i 

Length: 3Z-5 Width of ,Deck: 14- Skew: -

FIELD SKETCH 

Profile View Plan View \-1 
' i 
I 1 . 
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-· • • 
JOB l\lAME: <;:;-ferl1~q fk1,i:,itr FIS JOB NO. j S6 ?o 
WATERCOURSE: Sf'~//C.J:r

1
. j),.,.;;l'I. . CULVEHT LOCATION: t),.,-;'i;ewq 

2'1S-I) 

CULVERT DESCRIPTION: 6,11/ .,t;.f bl II -!8of jsY,,ff'i: L~_ATE 12.-1::;-16 I 
/>l~t v/; £'LLC 

623,o 
EL. 6 2f-1/ (YJ v //· () /q f e c; ,re, I,_ 

f 

WEIR DESCRIPTION: f>o .,,_o/0,:;;: '-1. t,.,,'fJ, /),5'" 

/;of i,r?~clfA I 

A : 00, z_ D= t',0 

wp:2'1,5 Ke=~ 
:!)3= //. Z!P'/5' n = 

CALCULATIONS AND COMMENTS: 
n1 . I 

·- /' /~l!ntl'J'f S' // -

./ 2. 2. \ 1/2-
11 = ( 1:0-"l :< ,03 + lf,t,, X ,o!S") 

29.5' 

!7=- _ OZ! ?-'i? 

-xxolf-
XK Of?.. := I + k"'! ,;-

2'i,1 ,r 
2 L 

I! ,'/3 

l 

Y Ko f- -== Ir o / 'i + (!J. 2 t, <1 s-)(. oz 1--:;; t) '-Io 

X,{ 6K-=. z. // 3 r 

.,+11,-.I cL7RI) 

E,_, 6/t.;,o 
-L 

So • ~-'~..:' 
0 

EL (z /6, O 

L = '-10 

St .:i. I 37' ZD Sta. IZ-r~O 

- Col~a-
.lJ::svm e I/-=· 1- o ~ 1 ~, ·-;, i: I 

,u,.. J /,{ e',,._ 

fl ..l. • 
-- - <'"'L 1-1..- -'.'/0 ,oz.~ _ 5 

f J p,- rfa r ~ /;IS' ,e 

//:.) o -=-;? CoF-4 =- 5, o ,3 



l?,o.no "5 bO'.l,60 5:!0,5(1 o ••• 0,00 o.oo 1,000 

,, 
I , 

BT .ao,oo o.oo 1,?9,2D 0, 0 ll 100.00 6?.8,40 0,00 2oc:,oo 

"' !:If ' . .250,CO 1:,2:i,OO (), 0 (] $00,0(I b2tl,2l' o,oo ,~oo.oo e,,i1,00 

i.H ;.,.2.1 , 'r 0 o,oo S!JO,GO t:>,'1 • G(J 0 .. !)(! b00,00 628,'+0 Cl,00 

BT ~,:..tl,~O t10.au b~B.4-i) 621,20 tJl.3 • dO if,;?B,lj-0 62$,00 5u;,30· 

fH f,19,::IO 628, '-I 0 621 .. 20 __ . b.?.O, 5i) E,;ed, <10 G1~,.8C 5.50,UO 6,UJ,$0 

fl T 1:>~7.70 o,oo L• 0,00 5;;:g • L\ I) D,Ou 701),0D 6.'I0,50 G,00 

dT a.oo 

GR 62':l.20 o.oo £,:>I,. (j,() 1~n.a1J .,,J 7. ';Ir, ;;,r,o.co 62'3,C(l 2:30,00 

GR c2i...oo '!OD.DO i:,?7.~'C Qr-;o.r,o ",26,9G ,;!'iu,llui 6;::,!...50 500,00 

GH 61A.·tn !:,OS.60 617,l.L· ooq.bu blb,10 !:ilO.Bil 616,uO 51'5.tO 

GR, iilh,:,Q Sl':J.30 617,lC 5~u.s:o blB.dO 5;,0.50 61li,1¼0 521l,b0 

\';R fi26,4D 552,00 ~28,~D .::i7.:!,lll• 6,1.f.l, !lO 600.00 6~,0, 50 701),00 

t,..**"'i'*****•*~• ~' .. **"'1, 1,,:rr ·1c, OF rur ,·,".ID ·0 uT f(IM :~i:::l.:TI'.JI•:, 0~ OS IF ICE~'***'**********'~**** 

50~.GO ~l~.oG b10,d0 G21.~a !:,)6.1,0 6~3.DC ti!G.~n &?~.DO !:,lJ,30 b~l.~~ 
s2u.b0 ~1a.eo 

509,60 610,10 5~9.60 618,lU 509.60 6t7.10 ~10,aa fi16,bO 31d,SO 616.00 
516,30 &16,00 51~,30 61~,bO 520,~D 617.10 520,50 618,aO 520,50 &10,qn 

************** LISlllJG OF cOohOl'JATES OF onIFlLE********************* 

50~1.&G b~cl,8() :,10,BC 621.20 513,!J(I 6:>3.00 51E,,3Q 623.0!J !>19,30 6JJ,2CJ 

s.~ o,. 5 o "1 a. a o 520.50 61 [,,[,!) 520.su &17,10 51c1,.;o 616,!:ii:J b16,30 6H,,00 

~i~ ~, t,.!Lt,1, 00 !'.i 1-0, • iji) ,fi,16. 510 ~o~,'-o !:117 .l,O 505>.,fuO 61£1 ,.i;llJ .. sp~,
1

~~P, ,E>le., 9o 

~0,1 WETTlU PEklMtT~k 2i,:i 21~1/k•*l,433 ll,26q5 

• 
f,27,90 o.oo 

o •or, ;.60,00 
'509,60 61?.13,'10 
6if!,4n 6~3.nO 

0, 0 fJ ':j)3(1,00 
",U0,00 62':l,?.0 

S26,20 .~oc.oo 
1SH1 0 J.O t:i09.b0 
'.i.lE,,00 :,11',, '.l0 
619.MJ s3u.oo 
629, .->O soo.oo 

,;?ic;i.::;;:ci':!'::if!f!#m~lt$'Effi1~;:1L 
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~~:.-Johnson & Anderson, [1._ 
Consulting Engineers 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: 
ST&E/, 1 1JS ;,' E) ~,,.L//c-,, 

STRUCTURAL DATA 

F.T.S 
By: 

Col)t!) 

11/\ 'fl 7t, • 
CH:)/ Code No. Jo - 245 D 

-r, f2-.P,ec-(, r 
Date: 11- IG, 7&, I Feature: i/,i I J '= '.,J_,J ,J - II/~//-, ·n /:•;t;. .:;'!-•• l~ Water Course: ' ;:; l",F ,,.,r EI/? 

~ .,.-.:!.~ a,,_..,.- h,e,;,u 
Remarks: Bo-ll-0 ,._ ' 

l-1 c; <t:: a. 4., O~S'7l- IJ~ 1h'3 :;. rt-: J ~ ,.. J,,-J} 

Width of Piers: Pier Shape: --- No. of Piers: - Area: -
Water Elevation: (,t:3,4 Length: 4-a' Width of Deck: "3,o - Skew: -

FIELD SKETCH 
Profile View I Plan View 1N 
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• • 
JOB NAME: 5ffr/;,q &1<1Als . FIS 
WATERCOURSE: ti 'Sj;(' J'c,,,,. 

., 
bra f~ 

CULVERT Ut:.:::iClilr' I ION. 
,,, 

/j11 y 
I 

('u/11f'rf w,fi. 
/lo /.,/ J;,,,11,M I/.. t'Jr /4.a c1;. u, I I .s 

I 
WEIR DESCRIPTION: ,1batlwa,1 / ,;./J 17. 1/ £a I-

/Jr(',, oil j rl 
A= 0 = 

WP= 2-7.-'F ~ Ke= 
29.1 _ - . OZ.Z.83 
R4/3- n = 

CALCULATIONS ANO COMMENTS: 
d ...., 

~j - -{.,_-7ec- i::. rill'/ 1r/Cf1 Ca J ..> 

--
dtpfi, of 6-2</ -fae-f 

-1/J/117 !s /J -
I . ... I;., 

I/-=-
( /0 X · o32. -+ /Z.'i X ,0/5 2), ,._ 

zz.. 'ii 

·l L;,;: .. ;, 
I/: , a 2-z..i.5 .... ,.,...., 

1' S"e a-Hc.c~ecJ l'lofe) 

• 
JOB NO. I 56 10 I /0 I / I Z'/:5E 

CULVERT LOCATION: /)nrlt'iv'1ff cv/v('r r 
BY /ft/ JDATE 

, I -, -::, -,_ I / ..,, - r -.7 r 

EL. 

EL. ~ 
EL 

So= 

L= 

Sta. I Sta. 

r 

' .' ,,;i.,,,; _, 



Xl lfl.00 2'1 3i'.J O. 0 0 !:310.40 
.... J •• 

a.oo o .·oo 1.()00 

f\T 1';1. 00 0 •· 00 b2q.bo o.no 1.00,00 1,;~9.00 0 • ll 0 200,GO 

i:: ! - ,, -- . -- - -

h, 'iST :i,rn.uo 62il.50 o.oo 4~(),ii(J ••-i!T.6C 0,00 '-181.0() ,s:::? .ao 
l UT ei2t..,,,no o.JO lj'Jf, 0 !JU. 

BT 62.'+.20 506.00 ,:;2t., 2 C 
8T 514.0() f.2t..,50 o.oo 
aT f'.26 • ,,;o o.oo -JOO,JG 

Gk 02n.oo o.no 62a,co 
GR 62'l.60 ,2 • .00 627.CO 

L GR ~~,,.20 500.00 s,s.oo 
GR &ld.00 510,40 619.YO 
GR 62t.so 78~.nn &2e,1r 
*******************L!RT!i·!G CF TCP 

6 2 ~ • bO 
62.'-1,40 
7LIO,OO 
U~!B.lO 

100.oa 
!'.f-2,1 • 00 
c,CLJ.O(J 
514,00 
~oo,oo 

r,r:o I~ OT Tt:l/t, 

IJ, 0 0 
bl • ,,10 
b,Ui.20 

0.08 

(,~7,';)() 

~;~f.nC 
617,,_10 
6;~4,. 60 
,~J~~ 7 •':JC 

F.CCTIOl,IS 

-4-11:J6. u 0- IS2t:>,YO ll, 00 
6;26 • .:lO 624,:iO !'illi.OD 

o.oo 731,00 62ii.OO 
1000.00 t-<29.~fi C·, 00 

200,C~ 6!7,.~ 3BO,OO 
~i5.00 620,GU •9G,00 
~os.oo E-1a,oo s1d,4a 
530,DO 627,60 7UO,OO 
Jo~.oo 627.Bn 1oon,oo 

0~ O~IFICE******************* 

!:JD0,0 • ~2~ 0 20 fiU~,01 ~~4,'10 ~lO,~~ ~24,hC 

suo.oo &18,0D 500,011 624,20 500,00 blB,OC 50~.30 617,do 510.•o 61B,OD 
~lD,.0 b24,50 510,4~ 613.30 

************** LISTJ!JG 01' COORD!NfiCS OF ORI~![~********************* 

:>OID.00 
501S,0Cl 

6i4.20 5Ub 0 00 
611.eo ~oo.oo 

621.f-.40 
fli,.00 

510.,0 624,50 
5U0,00 624,20 

s1n,40 
<:,cn,uo 

E-24.!:io 
,:.24.co 

()f(l~ Ic:E /P,E<\ r,7.c ~kTTfJ t'l:.k!rr'tf.TC:,; 3j.5 2j,1/H**1,3.3.3 

510.40 618.1,1( 

.11.5.30'; 

7-25.tJQ 

o.oo 
'iOo,.oo 
,;;1,;.40 

o,oo 

6?.7,6r 
Gll'I.OU 
62•,jO 
626,00 

• "! :1' 

0,00 

41)~,or, 
626.Q(I 

o.o • 
7()4.00 

.'102,00 
·J00,(10 
:il0,40 
731.oO 

-·-1'.·-··--;c-~:.;~:..,_ . ..,,,..:~::.:.;.~~•c;::~~~~~(:;,;;:'"'r'" 
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j ~~ Johnson & . Anderson, 11 .. ~ Con:sultmg Engineers 

HY DR.IC 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: s Tl:•~ 1.-11-.1(; IA~ I G. I-'. T S CI s. 

STRUCTURAL DATA 

u 1lD 'jZ:fiA i 
11,'1 f 1 ,, 

By: 

Code No. 

I..< . r'R .A '/ i 
Date: \\-2-0;_7(. Feature; Di,vcwk! 8.:, DGE. Water Course:: S PErJ~ ER 

Remarks:~.::;~-\-.;;,.,......,•. .11,,1.~l,A t.v/p,r,vr~ 

Pi,,_ofo: 5 ?t,-::, '-l.2S. • 'S.<>j)-1" U.S. <:,,>[) 

Width of Piers: - Pier Shape: 

Water Elevation: Length: 10.4-

Prof1ile Yiew 

0 
-~ 

\ 

\ \, _ ___.-;tJ 

o:> 
' 

_ __N 

+· 

.. 
1-"-tt-'", 

' 

o' ·, .l. • ,.,-,,__ a , ft• • ,· ;:, ~ O " ~ • C p D I 
i::,,,.., ,• · . '•)f''l J i''"l •.~ . ' .J ., '..;,.) •~ ~-- Q 

~ I ' No. of Piers: ___ _ 

Width of Deck: 12. 4-

FIELD SKETCH 

N 

1..>,.17'::i~E.t,""'-

.;:;:,, 
"""-<:'' 

-----------l 

~ 

yi,-,, F,-,- :f. 

Area: 

Skew: jo, 

Plan View 

"' :i:.. 
' 

• 
JO - 2-J-5 E. 

l)e_p.,f) 

D:~-.....J N s-,,:tlt,.,"-" 

~-

I 



• • •• 
i:- :·' 

I. 
I 

I 
JOB NAME: 3/4,/1;,a 1/e/,fJfl-s /-is JOB N0.15610 I 10 I I l2-r5r 
WATERCOURSE: ~/,I t/ ./ . CULVERT LOCATION: /) 1 111t1t1<t<1 (' ti 1.,, t, ;-

P /1 (' f' ,,- /,) r er t." 
I 

BY ,/FIi !DATE 'f'-9-'17- I 1 
CULVERT DESCRIPTION: /(}. 6 .b"} t-9 

,,,,, v I/; ,., k, ./,. c;rci 
/ EL. 

I 

~ WEIR DESCRIPTION: £,:;/41,:; ,, /4 ,; I-/ /?'. 7 ..<;-/-
/2(,#,:r//,,{ EL. 

EL 

A= D= So= 

WP= 30- "3 1<' Ke= L= 
29.1 _ 

Sta. I I Sta. R4l3- n = . 

CALCULATIONS AND COMMENTS: 

Ike- 2-
.. 

1,;~ "cak..r ,:; . d~IJ ru11 

4( t,.73;;;,;?1 

-/l/a,?/l /7 j- /I -

/fh,1~17 j /'l for ~ /7111!/;la-!e (10.~ i; 6-e,} 

i:: ,;; ;:; ·; i <7rcll willi 6 1, )( 2, " CorrtJ,;/rµ?].S - . 03/6 
' " 

lf see ,;,.ffaJ.,,,1 1',0fP S 



Xl 39 500.lu I ,. ••• o.oo u • u o 1,000 • -••, - ----+-•·-· ·-- --- . 

lH 26,00 o.oo 629.80 0,00 100.00 629,50 o,uo 1:,0,00 628.00 o.oo 
-------------~-----•-·-•. ······-·. . - .. - . . . . --·-------- - .. --- - -•---

--------------------· - .. - ···•· ·--· - ' --- . - - ·--. ---- - . - -- ------·· 

BT ·200,00 f'27·.9U 0.00 ·2fu6. 00 627,50 o,oo 300.00 628,30 0,00 360.00-· 
BT 62E,60 0,00 415.00 627,40 481.00 627,60 0,00 453.00 626,40 

-s1---- u-;uco---q..,·y;uo--1,2E;-3o--· ·o.oo 
o,oo 

·493, no 
627,50 
622,9C 

627,40 . o.oo 500·.10· -627.50 - -·620~·50 
BT 501.30 627,50 6?2,9u 502.90 
BT 627,bO G24.10 __ 509,30 627,6U 

-sT 0-,0-0--517;-oo- 6·26·.·ao -·--··-·-o;oo· 
BT 700,00 630,00 D.00 900.00 

--550.00 
629.E.G 

-----------------------------··· -·-·· --

624,lU 
510.SU 
627,10 

0,00 

--- ·--- - --

505.30 627.60 
627,60 620,50 

o.oo .. ·600,00 
1000.00 629,60 

. - ··-· ··-------

-~e.uu a.no 6·;:,e;-oo·---100.-00 --62a;oo -1so.oo-· 627,90 -·-·200.00 
GR 627,20 300.00 6?7.20 360,00 627.40 415,00 627,60 4til.OO 
GR 622,00 493.00 618,40 500.10 620.50 500.10 618,40 500,10 

GK 617.60 505.30 617.70 507.70 618.lG 509,30 619,30 510.~0 
··· GK 619,30 51G.50 619.30 510.50 619.30 510,50 619,30 510.50 

624,60 507,70 
517,00 627,50 

··-· 628,40 ······ ·o.oo 
o.oo 

··- -- --· ···----· 

····-627,50 -- 266,00 
626.40 483,00 
618.40 500.10 

-·-61 7, 70 ---· 502 ,·90 
6 2 0 • 5 0 51 0 • :, ll 
619.30 510,50 I ~R E:lt:.<io 5oo.1.-o Grs.-41,---5~0.10 ---618.00 -•--··500.10 ---·61a,10·--·so1.3o 

----G'h~'"tU ::1-i·t...uu s2q.-;·1:iu ;:,.52-;uo b-24;90 - --550.00 ---·~t,25.00 -----502-.-00 ·--625·.Go·-··· 
GK 627.10 700,00 628.80 781.DO 627,80 900,00 627,60 1000,00 
*******************LISTING OF TOP ANO ROTTOM SECTIONS OF ORIFICE******************* ---·-- -·------------

505.30 624.60 507,70 624,10 500.10 
--<s-509,.:10 

620.50 501.30 622.90 502,90 624,10 
e,;n-;-9o~r11-;-5-o-620 ;·so------ ----------------------~ --· --· 

500.10 618.40 sou.10 620.50 500,10 618,40 500.10 618.40 
-·--so1;;-1 u· bl8;-tr0 ·--silu-;:r1J--s11;-,-c·o·-5·01·,~o --sYa ~n,--502 ;·90 -·617. 70 

501.10 611,10 5 • 9,30. 61R,lO 510,so 6t9,3o sin.so 62 • .so 

500.lU 
5tl5.3U 
510,so 

·· ii,iimr~ili:{l.58,: 619. 30· 510, 50 6P3, 3·0 510;50 61-<3, 30 510 ,'5'0 619; 3i'.f 
''s"~*tt********* tI·STlr113-w COCKOHJATES OF OlllFJC£*•***** .. ***********•** ·-· 

500,10 1:120-;-5 0--5 IJ-1-;-,3-0--,,"2 2 ·; 9 0 --5 0 2 • 9 0 ··624,10 505,30 624.60 507,7U 

'""'" 509,30 622,90 510.50 620.50 510,50 619,30 510.50 619.30 510,50 
510.50 619,30 510.50 620,50 510.50 619,30 50':'.30 618.10 507,70 

618.4C 
617,60 
619,30 

624,lC 
619, 30 
617,70 

56-5~0 6 1 7 -;-6'0~-02-;-<J 0--E',:J:7 , 7 0 · -5 0 1. 3 0 --610.10· 500,10 618.00 ·500. 10 ·618,40 

---· --·----·-·-- .. 

. 



50O,lU .::. • U 5u0,1U ol!l,•lO 500,10 6l8,4U f,2Q,:,l) '.:lUO,lU 620,bC • ) 

------------------------·· ·-·- ···-. 

12,8383 

-,--------------------~··--• --. .. ' --- -----·---- -----

-------- -----·------ --·-----··---- --------·- - "' - - -

--------·-- --- -------------

------------- . ---------- ·- ---------

---- ----------------

---------------------------------- -------------- ·------ -----------·· -·---- -----

--------------···- ·----- -----· -· - ·-·-·----

) 

---------------------------------·- ··------ --- -- -·-

·-----·-- ·- . 

) 
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/;;[-~~Johnson &_Anderson, 11 •. 
_,, .1 • Consulting Engme1ers 

HYDR.IC STRUCTURAL DATA 
G81) fl) ~ ge,J,1 

rzj:3/7(. • 
P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Code No. I" ,_z.4-:::;- ,c: 

Job Name: S, l~C-1'.\... I ,J (. \,\. I;'. \ - ',\.---,;: --= - '-- By: TR.Pi2..•v1.y1 ... . t. j ,· 

Date: 
\\-7-">-71.o F,eature:'t) , • ;-r Water Course: ::;p- c;:e_ \)~, t\' j' \o'"\J.;:.'v...,), ... , l,,.,.\.\: l't r-_t..i,_ __ ... r • 

Remarks: ~ 1, , 
-' 1• \ \.. '':'(',,'I, I 

M ve,;.:, :vi /}/1P~.'r 

CJ! :-b \ ~\ : s ?u i\ 's.!.,',, i::. •• C,P<':, IZ. \,\,",, ; S\"D I:, 1<:.'.,+ • C:, pl) 14 ~~£~ · SPTl I", 'C'l.~. : , p i:> I:.., D. s. f". 
Width of Piers: 

J . 
No. of Piers: 

, 
Area: - Pier Shape: - ~-

Waiter Elevation: Length: Width of~:"'~";'',..,--: S ke1.: ';i' () • t!S,S 31~ 1 
• /(),/,,. ,,-{ J~.:J ftl."'.n',,..C.,.-r-f'/ll'C." 

FIELD SKETCH 

Profile View Plan Vie,~.,_ -~ / i" ' 
, , CJ-<J-oc✓ 

/ ~ -.-

f'll':1'1 

/ ,J, r., 
t· C: 

r~~~ -, ---' ' ' --r -·. .. 
I -I\ i ! 1···,,:, . 

(~ I : /\\ i<r-?' 
-.l 

' ) ., """"'' J-1 ~ -- - ~-
I c;-.. ! 

D. ~--:-r-,.:: t~: ~ 

'""·i-- ~ ---- - \·) I ,' ~ -J._ 
() I 

·' ~' 1. ..... .,,. ~- -----~- r -- ----,:-" 

' ' ___ j_ -
r-' -- ·- - . -

-' ' I \-·. ' ' ' ., 
I 

\ "'- . i 11 . ---
\, 

' - i.CFi i' -- ·;·-;;··;·· 
" 

'" ---- •. - - -·---

'-, j.: / 
' I - - . -- - --·-- ---------- _______ :-..,_ -- -- ------- --- ··-- ----- ------ -- ------------- -'--------+ -------- _____ , __ ------- -- -- -----··· -----. ··. /. / 



• 
WATERCOURSE: "Sf'e//Cer. J)rc/,,., 

CULVERT DESCRIPTION: .8o cu/verf 

WEIR DESCRIPTION: 

A= ___ _ 

WP= 35.5 I( 

29.1 _ 
R4/3-----

D= ___ _ 

Ke =:__ __ _ 

n = • o2bZ g 

CALCULATIONS AND COMMENTS: 

Hee- Z. rur1 ,~J.,~o.f,s 

o. der+h. o+' 5. iZ (,,eT 

II::. • oz t., Z.8 

• • 
JOB NO. 5{, lo 10 I Z'/r 

CUL VE.RT 

BY RF;-/ DATE~-?- 7-?. 
EL.----

L __ 

So= ----
L=----- ~-------i 

Sia. Sia. 

- - - -,~: :·;j i 
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~-; r7'e 
.. •~,Johnson & Anderson, Jr._ 
;,~~ . . Consulting Engineers · · 

1
' ·' P. 0. Box I.l 66 2300 Dixie Highway Pontiac, Michigan 48056 

Code No. \0- (!tl:7 

HYDRA~C STRUCTURl1L DATA • 
Job Name: $1ERLlN(; 1-\t.1,~ rl,T' t:.T,<:., 

By: 
7,7ZP R vi 't t 

Date: 
, Featllr~: C,,Et-AtTF-~V·, t:,R.1vE.. 51~11:Gl 

SPENCEi( 

\t-12-7"· .. Wa t,er, Course :J,i,411 , t:·•, , ~ ·.; /)~Aii:.J . , ; .., Tfd I , 
'! 

' ' Remarks: ''c, . ..,.-,,..0 :-,-._ •: ~ i-\ AL 1.,J i;,J l,\ V Ct: 

Width of Piers: -· Pier Shape: -- No. of Piers: Area: 

Water Elevation: C. I 9, a Length: 24-.s Width of Deck: IS Skew: --
FIELD SKETCH 

Profile View Plan View 

f -- - ~ I .-~ I -irl" -~ -- - :-----I 

17 ""' '. 
(: I 

I 
• ' . •j i'\_J I ?..;•-,,.,>-J ... r. "·'' 

(1 
\ 1 ~ .• ; 

___.,- I I ... . ,.,---:;;- I ' • I 
' •· I .--- r-i ·"it:(A.t1

'~ 1 I , ~. 'J ':, ' ' !• 
' ,, : : i ! I I :. 

', ~ 

) ··..--::/: I ! --· - -- ----
, • I -- ' 

·• - /1. .. - - . ----- --· I';, ✓ - _.,_ . _,. - ;I 

", , . .. I I ; 
1 ·,· ' 

• I 

1 ' 
... lf----,i(' - (~ I 

\ ~ - - ·--·71 ' .::;:::- ····.··· 

I : ~ • \ 

~,if 
f"l' 

j1 i,-., ·1 i ---.. , -1,-if-:i···, 

:~. 
-~ 

i ·- - - -
' 

' '0 ' f:-, 
I ,_ ~ 

" -. ~ -



Xt 
19~CO 25 :iOO,OD 

.(.j 

,:~,· 11.00 1J. o a 
: 

6~ • .iici 

I ' ' 

" • I ~ ('00,00 f.,27,4() C 00 11. 1,.~ I. , 

627.60 
: :, " !, :" ! 

liiii!H o • o:cl 't'il Cl', O:o 
l!T .G,,!4,6.Q b24,50 .:;;;,9,f.10 

,, 8T ~,60,00 1',29,60 o,oo 
I. ST b30,7() 0,()0 
I 

~~ h30,4C 0,00 ~29,20 
;R 627,BO ~oo.,o &;•7,GO 
Sf~ ~~~.'•c ~cc.en G~1.6c 
GH 61~,70 ~20,0 • ~~0,6C 
GR b27.20 ~45,00 6?9,60 

524.50 

: 
o .no· 

:;iQ0,0,0 
ei.2£, to 
-6-~'.5.~o 
f,00,00 

100.00 
11r,~ .• oc 
'JO~.u(J 
5;~•1.50 
:ibo.a.o 

o._ 
lO(l,OO 

: 

6~<$ .,,1 ' .. , . ~ .. ,' 
:o,cio 

£.24. ::>O 
629,50 

627,:;.n 
E..?b,70 
613.10 
b.'!5.20 
b29,;:,L1 

' 

o,uo [l,00 1,000 

,::;2~.20 0,06 I 

'1t>2,oo 

... ,ll,.QO,. ,401:1,QQ, ,6,i2~ .• tf Q 
!,OCI ,00 6;?6'.flO o,oo· 
f-rU,, ,q 0 0,00 54f;,,OO 

0,00 700,00 630,00 

162.00 6~5.~0 200,00 
'l<'JC.00. f,22,40 500,00 
~06.no 61s.dr ~o9,oo 
524.Su 62~.10 5c~,so 
600,00 630.00 700.00 

*************•*****LIST[>IG OF TOP ,,1,t; HOTTOV, SECT tor f' G• ORIFICE******************* 
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**a*****OOOOOOOO****~•tO***~*****P********lt** 
• HEC2 VE;RSION LIPDI\TED JA\1 1976 

1-· ERRO.R CORHECTIOillS O ~·' 02 ,:.~3' 04 ,VS :06, 07' 08 ,09 

T
7'10D"IFI Cl.\ TrOriiS 5?., 53, 54, :,:, , 56 ,57, !:>8 

- *** *:il-i} U * it- 0 it-i} * * * .;t, ii-* i!- -i:• 111'il-*~• ~f -:r *i), •;J-{.1- {/' * -U. it-:f * U··:1- .i:t,i}* u,* ~• 
' \1'1'11 -· ,.,_ ....... ,._,,, ....... _ _.,.,, .......... ,_,. .• ,.. ..... • .•• , . 

• ,.,·c······ 
, • i i CITY OF .,,nRRE:N 

• I .. ~; ·-· ___ ~~A-~.E~;E~~oo,) 
J~~ FILE ~O. 5555-7) PROJECT MANAGER 

• Jl !CHECK STRT '1ETRIC INP M[NV IDIR .1::·· .. --- ···-~l. -· -······ 
. .. .. . . " ' . 

2, -o. -o. -0.000000 -o.oo 

' \ 11 _ .. Jc"•·NPfiOI" ",,. 
!Pl.OT PPFVS XSECV 

... 
XSECH FN 

• ' 1.000 -0.000 -1.000 -0.000 -0.000 -0.000 
I .... 

. ,, 

• .J3 1.000 lCi,(100 11.000 1:>.000 14.000 
'\JC .040 .040 • 0 j I) • 30 0 .500 ,---<rr--.. -·· 4'~-o o o· :-i<16·t1.ooo · · s6·10;·000·-·· · 1:,4:;0~000 qifco·. ooiJ 

• NH 5,000 ,040 300.000 .oso 327,000 

! 
1\/H 900,000 -0.000 -0.000 -0.000 -0.000 

·, 
•. ,I Xl 170.000 2e,. ooo :mo. ooo 3'37.000 170,000 

I· I I. 
GA 611,100 (i,,)00 611,'tV0 100.000 012,500 
Gk 600,200 .. 300. 000 ·::d2. 000 326,000 '.5'11, 100 

• GR 589.700 340,000 588,800 345,000 !'..88.900 
GR 589.400 363,000 591,000 364,000 60?..40il \,~ 609,000 500,\!0ll 609.1:10u 6110,000 bl0,900 •. ' ~H 5.000 ,040 342.000 , O"i U 36<;',000 
NH 642,000 -o.oou -0.000 -o • 1)00 -0.000 . : . 
Xl 1740,000 2,:.000 342.000 406.000 1500,000 
X3 -0.000 -0,000 -0.000 -0.000 -0.000 
GP .. 

612,000 0,000 · 6lv.suo 4?.000 oOl::l.300 

• Gk 600.500 321. 000 5q9.ooo 34°.ouo 593.400 

l I L . 
GK 590.500 37,:. 001) 590.300 ·:177. 000 :i90.000 

. GR 590~100 389,000 590.300 3w1,ooo :091.200 

• GR 606.900 54?,000 607.ooo 64?,000 -0.000 
IH 4,000 3310,000 4670,000 5.H0, 000 7510,000 
l~C ,040 .040 • 0 .lO -o.uoo -0.000 •· Xl 1840,000 '.ll,000 366,000 393,000 ?.00,000 
GR .. 612,000 Cl,000 610,:>00 42,000 60t;,300 

• GR 605,700 279,000 604,400 2A9,000 600,500 
GR 591,900 366,llOO bOl.1300 366,000 '591,800 

,Ir -G·R· -'591.900 379,000 e.01.-,ioo .379,000 (:)Ql,800 •;· Gk 590,900 39;::. 000 591 ,-,100 39'l,OOO oOl,90v 
GR 605.200 441.000 60:5,300 44~.ooo 606.100 

I GR '"607,000 '609~000. -U,U'00 -0.000 -0,000 

• SB -0.000 1. 770 3,050 -0.000 27.000 . 
0-x:1 ··· · '21J3 7. ·o o o .. -·ri. 000 -0.000 -0.000 197,000 

• X2 -0.000 -Ci,000 1.000 602.~00 b0!'>,100 
AT 20.000 (I, 000 bl2,000 -0.000 42.000 

· • trr-····-"2-4?. ~ o·o o-···-··6 o 7'; no o -o.oou 
.. 

277,000 605,900 ·• 8T 605,600 -0.000 366.000 605.100 601,800 
BT 60?.,900 379,000 .. b.o's.100 6()1.900 3!:lu.ooo 

'· 1 I ·' ,,• . : ;j• I ·if I 
, I ; 

I I 
,1 .'' I I : 11' I: 'I ;' ;', 

•ILLlAM c. ~OSSO~ 

'-''>IINS Q WSEL FQ 

-o.o -o. 602,500 -0.600 

,.tLLDC IB'i C11NIM ITRACE 

-0.000 -0.000 -0.000 -0.000 

d,OOu 4,000 -0.000 ·•0.000 -0.000 
-0.000 -0.000 -0.000 ·-0.000 "'.0,0QO 
-0.000 

.. 
-o. o o·o -0.000 -0.000 ••0.000 

.030 364.000 ,070 400.000 ,040 
-0.000 -0.000 -0.000 •-0.000 -o.o,oo 

170.000 170,000 -0.000 ••0.000 -0.000 
?.00,000 612.400 215.ooo 602.200 270,000 
327,000 590,300 332,000 589.900 337,000 
350,000 588.700 355.000 saa.aoo 360.000 
3'37.ooo 602,800 400.000 606.900 440,000 
700,000 610,400 b00,000 610.700 900,000 

,030 392.000 .070 406.000 .040 
-0.000 -0.000 -0.000 --0.000 -0.000 

1700.000 1570.000 -0.000 --0.000 -0.000 
610,000 -0.000 -0.000 --0.000 -0.000 
1,.~.000 007.000 242,000 605,900 277.000 
3SH,OUO 591.900 366,000 590,7.00 ___ .. 369,000 
38?.,000 589,700 385,000 589,800 387,000 
392,000 602,300 406,000 605.300 442,000 
-0.000 -0.000 -0.000 --0.000 -0.000 
-o,noo -0.000 -0.000 --0.000 -0.000 
-0.000 -0.000 -0.000 --0.000 -0.000 

•:,0,000 100.000 -0.000 -.100 -0.000 
1.:.2.000 607.000 242.000 605,900 277,000 
3~1.000 ~ .• o.o.o ·-·-- ·-· 34.2. o_o o :_?jP .• A-0-O~~Q.Q o. 
366.000 590.800 367,000 590,900 378,000 
3'10,000 591,"IOO 380,000 590.~60 381~000 
393,000 600.000 393,000 602,300 406,000 
489,0UO 606,700 529,000 606.900 542.000 

-0.000 -0.000 -0.000 ··0.000 -0.000 
-0.000 308,000 -0.000 590,800 590.700 

197,000 197,000 -0.000 .100 -0.000 
-0.000 -0.000 -0.000 --0.000 -0.000 

610.500 -0.000 142,000 608.300 -0.000 
-0.000 279,000 605.700 ··0,000 289,000 
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605.100 601.800 381.000 605.10ll ,:,11;>.Rnn 
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i f I. 

BT 
81' 
NH 

I' . ,• I I 

6:05 • 3,00, 
'-0.000 

s.ooo 
642.000 

b 

-0.000 
-o.o,oo •; 

.040 
-0.000 • 

I
' " ·· ~,n--·2 ocrr.-ou·o- -··-·•· 22·~ o o o 
.• 1 X3 10.000 590. 750 

:'.i··-~-i-----!-~-~:~~~ ..... 3~~:~~-~-

I 

•. : GK ~90,500 372.000 
'/ GR 590.100 389.000 
,
1 
· ·-·GFt 6·o 6. 9 o o· 5 4 2. o a o .. 

_,., \JH 5,000 .040 
• . . ,, ,\It-I 451,000 -0.000 

1, I 

' 

Xl 
X3 

, "GR ., 

2762.000 
-0.000 

'6TU~200. 
596.600 • ,' GR 

,,,K 590-i400 
1 1• .. Gl'C ··· -·5 o·s-. 3 o d 

• GR 607.200 
" NC ,040 

i ~ -•·-·· - ~-· -·-. ···-· ··- -

•

.... + Xl 3012.000 
,.,,. X::! -0 000 

, I • 
' i ··-G1-<· .. ·-1, IO. 20·0 .. 
• , GR 606. 700 

· GH 592.500 

• 

'.'.I G?. 592.400 
GR 591,400 
GH 595.900 

• 
.r.: 
11 111 

• 
• 
• 

.GH·-- .. 607. 700 
SB -0.00U 

Xl 
X2 
X3 

.. 13 T 

BT 
BT 
BT 
BT 
BT 

. ~H . 

3193.000 
-0.000 
-0.000 
18. o·o o 
98.000 

606,600 
602,500 
171.000 
607.700 

·· 5;000 
451,000 

21. 000 
-0.000 

0.000 
122.000 
i41.000 
174.()00 
451,000 

• 0 4 0 

-0.000 
o~o·oo· 

101.000 
124.000 
137.1)00 
143.<;oo 
152.000 
301.000 

1,750 

-0.000 
-0.000 
-0.000 

0.000 
606.600 
603.500 
139.000 
606.200 

0.000 
.040 

-0.000 

.,:- ···xr··--3243.ooo 21,uoo· 
e> X3 10,000 5,11,400 
, ,· GR 610.200 0,000 

l~l GR "596.600 .. 122~~bo 
GR 590,400 141.000 
GR 608,300 174,000 • 

· •· GF< · · 5·0 T, 2 O O 45 I • 0 o o 
• '•,: NC -0 • 0 0 0 -0. 0 0 0 

I • _:_ :;_ ,:;;;!:: .. ;;;::: 
I 
.. ,, GR 607,':>00 0,000 
, , GH 592,200 157,000 :,u -····-~~-- - ~6~:·I~ ~ . ·:· j~~ :~ ~ ~ 

,,, . 
14tFl( 1000 

-i!l.000 
342.01110 
-0.000 

. ---3,;;:i; !JD,)-
-o. oo,.l 

610.500 
:,99.000 
590,300 
590.300 
b07,o0o 
101.000 

-0.000 

101.000 
-0.000 

60-i,200 
594,700 
:)'jO • ,:;OJ 
6.07,900 

-0.000 
• 0 3 0 

1 '"'.I,. n n ,1 
.lt':'T•VUV 

-0.00Q 
609.200 
604.100 
591.500 
t>ll2.:,0() 
5,11,40() 
59':>.900 
608.300 

3,050 

-o.uoo 
1.000 

-o,ooa 
610.200 

0.000 
1.36. 000 
606.400 

0.000 
355,000 
101.000 

-0.000 

101.000 . 
-0.000 

60Y,200 
594,'(00 
590 • .-lOO 
607.900 
-u.ouo 
-IJ,000 

127.000 
-u.ooo 

121.000 
-0.0lJJ 

607.500 
592.400 
SY4.400 

-0.000 

'1. ,. 

; 16'.16i~,1 \)01 i.' I I 

~o.oeo 
• 0 FiO 

-0,000 

'::;l. ( 

: -'O. ooo 
-tl.000 

369,000 
-0.000 

..... ·4·o;s:(f1JO ...... 50,ooo .. 
-0.000 -0.000 
4?,000 bOd.300 

''f"'~-~ooo · ·-- !:>93-~4oo · 
377.000 590.000 
391,000 591.200 
64~.ooo -o.oou 

,060 12':1,000 
-0.000 -0.000 

17+.000 
-0.000 
2'1.001) 

127.000 
14<;,000 
201.000 

-0.000 
-0.000 

lSlDOOO 
-0.000 
29. o o o· 

107.000 
125.000 
137.00(} 
150.000 

'l'i7.000 
355_.ooo 

-- . ·.:..0.000 

-0.000 
60·1.soo 
-0.000 

0.000 
101,000 
606.530 
6 0 'i,:, 0 0 
174.000 
60:1,300 

· ·• 06 a 
-0.000 

174,()00 
-n.ooo 
;a,.ooo 

1;,1.000 
141'-.000 
201.000 
-o.ooii 

, :, 0 0 
.070 

-0.000 

?10.000 
11~.000 

?.7,000 
ln?,000 
1-,1.000 
-0.000 

550.000 
-0.000 

605,900 
!:>'ll.lUtJ 
591.00U 
607.700 

-0.000 
-0.000 

400.000 
-0.000 

606.700 
596.600 
5'll.400 
602.SUO 
5Y2,400 
61)6.200 
60:5.500 

27.000 

lRl,000 
606.300 
-o. 001) 
29.000 

60tl.700 
603,SOU 
l::iO. 000 
hOB.300 

0.000 
129.000 
-0.000 

50,000 
-u.ooo 

63::i.900 
591.100 
591.000 
607.700 
-il.ooo 

1.000 
1S3.000 
-0.000 

350,000 
-0.000 

606,600 
592.400 
607,600 
-0.000 

0 

529.000 
-0.000 

• 031) 
-0.000 

50.000 .. 
610.000 
142 .• QOU 
35il.ooo•'· 
38<!.000 
392.000 
-0.000 

.030 
-0.000 

750,000 
355.000 

67.000 
129.000 
14t1.000 
301.000 

-0.000 
-0.000 

100.000 
155,000 

'i8,000 
122.000 
129.500 
l3ti.OOO 
151.ouo 
111.000 
401.000 
-0.000 

ltil ,000 
-0.000 

350.000 
60~.200 

0.000 
137.000 
n06.300 

0.000 
-o.ouo 

.030 
-0.000 

so.ooo 
355 0 000 

-s7.ooo 
129.000 
l4A,OOO 
301.000 
-0.000 
-0.000 

.030 
-0.000 

~50.0UO 
220.000 
127.000 
167.000 
210.ouo 
-0.000 

f • u 
606.900 
-0.000 

:~9;?,.ooo 
-0.000 

50.00U 
-0.000 

607,000 
s·91. 90 o· 
589.700 
602.300 
-0.000 

148.000 
-0.000 

675.000 
-0.000 

606.700 
591.000 
595.900 
608.300 
-0.000 
-0.000 

250.000 
-0.000 

605.900 
595.800 
591,400 
c,92.400 
602.500 
608.300 
607.200 
310,000 

un.ooo 
-0.000 
-0.000 

0.000 
124.000 
606.500 
603.500 
201.000 
-0.000 

148.000 
-0.000 

50.000 
-0.000 

606.700 
591.000 
595.900 
608.300 
-0.000 
-0.000 

183.000 
-0.000 

440.000 
-0.000 

605.400 
592.200 
609.600 
-0.000 

t;) =>. I - • 1 

-: 0 • o,o O I 'i • ,I 6 (),9. 0,0 b 
-~.b~o . -0,000 

.010 406.000 
-0.000 -0.000 

..:o.ooo 
-0.000 

242,000 
366.000 
385.000 
406.000 
-0.000 

.010 
-0.000 

-0.000 
-0.000 

101.000 
131.000 
152.000 
355.ooo 
-0.000 
-0.000 

-0.000 
-0.000 
67.000 

124.000 
133,000 
131:l.OOO 
151,000 
174.000 
451.000 
-0.000 

-0,000 
-0.000 
-0.000 
58.ooo 

606.600 
602.500 
151.000 
~,07.900 
-0.000 

.010 
-0.000 

-0.000 
-0.000 

101.000 
1~000 
152;-ooo 
355.000 
-0.000 
-0.000 

• 010· 
-0.000 

-0.000 
-0.000 

134.000 
111.000 
227.000 
-0.000 

. ' " ..... 
-0.000 
-0.000 

605,900 
590,700 
589,800 
605.300 
-0.000 

174,000 
-o .• _ o.oo 

-0.000 
-0.000 

604,100 
590,100 
595.900 
605,500 
-0.000 
-0.000 

-.100 
-0.000 

606.600 
-602,500 

591,400 
591.400 
594,700 
'607,900 

-0.000 
591.400 

, l O 0 
-0.000 
-0.000 

606,700 
602.500 
138,000 
606,300 

0.000 
-0.000 

174.000 
-0.000 

-0.000 
607,000 
604,100 
590,100 
595,900 
605,500 
-0.000 
-0.000 

210.000 
-0.000 

-0.000 
-0.000 

592,100 
591,400 
613,700 
-0.000 

I• I I • ' I ! ! : 

160,B • l 00 
-0.000 

.040 
-0.000 

-0.000 
-0.000 

277 • 000 .......... -· . 
369~ ()00 
3':37.000 
_442.000 

-0.000 
,040 

-o:_._qo~ .. 

-0,000 
-:0 • 0 0 0 
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136,000 
157,000 .. 
401.000 
-0.000 
"'.'0,000 
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136,000 
139.000 
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-0.000 

591,500 
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-0.000 
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301,000 
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.040 
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-0.000 

,040 
-0.000 

-0.000 
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',,'i • ERROR CORAECTIO•iS Ol,02,D3,04,D5,06,07,0B,09 
f~:-·1-itJUTFI t·~Titr~IS-52,53 ;-5'4; 55 ,"56; 57,S8 - . 
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HEC2 VERSION UPDATED JAN 1976 

'
·. I , , ,1,, 

,I' , I ·1 
' ; r1,, 

'' 

., 
,., 'I 

I,:'·. . rr··- ·•·-- CITY OF l•IARREN Jo.A FILE NO. 5555.;.70 PRbJECT MANAGER ~!(LIAM c; ROSSO~ 
e;,f T2 100 YE~R FLOOD 

'I T3 8E6.R CREEK r-~- ---------~---~---- ----· -~·~----·•-·, -
• •

1 

JI !CHECK INO NINV !DIR STRT 

4. -o • ·-o. -0.000000 . " 
''. ' J2 ;, !' c' -

NPROF !PLOT PRFVS XSECV XSECH 

• 3.ooo -0,000 -1.000 -0.000 -0.000 
I , _____ ----- ·-·· 

' • - CCHV= ,300 CEHV= • ~o o 

• .r., 
l,1. I 

• ,, . ,, 
., 

• 
• \, ! 

1490 NH CARD USED 
·sEC-NO - DEP1H. 
Q QLOB 
TIME VL0:3 
SLOPE XLO;il 

. - --·· ·•1.-0-;oo 21,JO 
6450 • 77 3, 

0 .o 0 l. 8 l 
·······- ~ o-0·0·186 170, 

1490 NH CA'<D USED 
3280 CROSS SECTION 

CWSEL. CRIWS 
.... 

QCH QR08 
VCH VR08 
XLCri XL08R 

VALLEY SECTION A 

F.10.00 o.oo 
5138, 538 • 

3.55 1. 11 
170. 170. 

1740.00 EXTE1~DED 

• 3470 ENCROACH~ENT STATIONS= .o ,. -

' • I 
' 

... , 

I'" 

•i" 
:; l ; . --

.:: 

17 4 o -~ on·· 
6450. 

.17 
··;·oo 0·183 · 

20·.66 
1610. 

1 • 54 
1500. 

3280- CROSS -SECTION 

1
·:--- ·rs-zrn~oo ··-

• _!·•, 5370. 
.19 1.78 

2630. 

--··- •·- ;oo·o-r7s ·•··--- - 20 o; 

• 

VALLEY SECTION B 

6i0.36 
35-.7. 

3,33 
·1510. 

·o.oo 
1243. 
1,39 

1100. 

rs4·0.oo EXTEMOED 

610.46 o.oo 
1 1 HA 1 c;,c;,? 
.L .... ....,._,. .L JJ'-. 

2.29 1.48 
- l O O. so. 

WSELK . EG 
I\LOB ACH 
XNL XNCH 
!TRIAL roe 

610.00 610.16 
428. 1447, 
,040 ,037 

0 0 

3.31'. FEET 

610.0 TYDE= 

o.oo 610.47 
1042. 1080. 

.040 .039 
2 0 

:!~56 FEET 

o.oo 610,Sl 
1475. "'1 C, _,,. 7. 

.040 .030 
2 0 

METRIC ~VINS 

-o.oo -o.o 

FN ALL'DC 

-0.000 -0.000 

HV HL 
AROB VOL 
XNR IHN 
!CONT CORA"< 

• 16 o.oo 
487. o. 
.046 0.000 

1 o.oo 

1 TARGET= 

• 11 
895. 
.040 

1 

• cl 5 
l n L... 1 
.L Vj,L • 

.040 
1 

.29 
98. 

.030 
o.oo 

.02 
,n-, 
J. V f • 

.029 
o.oo 

---------~ W SE L 

-o~oo 

CMNIM IB\i 

-0.000 

nLOSS 
TWA 
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l 

o.oo 
0. 

588.70 
390.24 

609.999 

2 

.02 
18 • 

589.70 
561.59 

.02 
' " .1-:,. 

590.70 
568.64 

-0.000 

BANK ELE·v 
LEFT/RIGHT 

SSTA 
ENDST 
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602.40 

227.94 
618.18 

599.00 
602.30 
48.41 

610.00 

591.EiO 
C ,-.,-. "" :;J..,.., •.., V 

40.36 
609.00 

FQ 

-0.000 

ITRACE 

-0.000 

I , 1 111.,
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I
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., 
1. 1, i.' 

•• 

' ' (' I ' • 

SPEC~~L BRIDGE 

S~ XK XKOR 
-o.oo 1,77 

COFQ 
3,05 

: I 

RDLEN 
-o.oo 

• I 
, li1 r 

B~•c 
27,00 

.\~·-:l28-0--CROSS "SECTI'ON ·· · .?037;0'0' El\TEW!OE'D'-· . " ··3,-50 F'Et'T . . ,'., : ' 

'PRtSSURE-·i\Nrf vll:IR.F[.b\il . . , 
. ~--·rGPRS -· .. EGI ··,c HJ Q~Elil Qe;R 

I I I 

B lt,P 
-o.oo 

i:IARE.A 

BAREA 
308,00 

ELLC 

'1." • 618,81 610,61 
. 1·lf o.oo 4557 • 813, 
\' .. ' -----·-· ·-·· - . '" ,-, . . . - -------' . - - -- ·• - ,. - . .. 

• 
I
·,~----··-- __ , __ ,,._ .. ,, . 

' 
•i• 2037.0~ 

'BPlClr,E SECTTo,,, C - CHICAGO >'10.llD 

I ' · -•·-5·370 ~· , .... ·-·.. • 
1,1.! .22 

•.:·, ,000174 

'" 

19,80 
2632.- .. 
l. 77 
197, 

610,60 
· 11ao; 

2.27 
197. 

o.oo 
1S58~ 

1.47 
197, 

• 

1 

1490 ~•n CARO USED 
\II,' ·32·ao CflOSS SECT'(OfJ" 20sT;oo· E,,ffc,~DED 

•' 
• 
• . " 
I, 11 

I 

• 
• 

SEClsO 
Q 
T !"IE 

--SLOPE-

DEPTH 
QLn8 
VLQ3 
XLOS[. 

C 1SE:L 
GCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIO~S= 
2087,00 19.8~ 610,60 

----- 53TO,. 1399, 2882, 
,23 1,26 2,66 

,000118 50, ':>O. 

C,.,-IvlS 
(,1-,08 
V>-< 0>-l 
XLOeR 

• 0 
o.oo 

1089, 
1,15 
so • 

1490 NH CARD USED 
'3280 CROSS SECTION 2762,00 EXTENDED 

• 
I

, . ... 3470 ENCROAC>-tMENT ST0TIONS• • 0 

I I•. 
,, !, Vl1LLEY SECTION D 

I 

• I 2762,00 .. I . . ---·53To· • 
··1 ,28 

• •, ,000421 
...,_, ~•'--~- ••--H 

20.55 610,65 
512. -- 4113. 
1.74 4,26 
550. 675. 

o.oo 
7'i5. 
1,50 
750. 

• j 3280 CROSS 
I 1----- ----

SECTION 3012,00 EXTENDED 

" .:, ... 
' ' 

.. I· I',_ ---:34 70-'El°'CRO lfCF!r-11: NT. S lr""A TI OK/5 ::: 
la 3012,00 19.57 610,!;7 
" 5370. 1442. 199ti. 

• o· 
o.oo 

192~. 

0,00 
. l4dA,. 

,040 
2 

610,65 
:>20. 
,030 

0 

3.<-o FEET 

t~SFLK 
ALOA 
X'JL 

,. ITRiilC -

,,10,n 
0,00 

1115 • 
• 040 

1 

F.G 
A.CH 
XJ\IC>-t 
I DC 

TYPF• 
610,67 

i092. 
,039 

0 

3,45 FEET 

155,D TYPE= 

o.oo 
2"14 • 
• 040 

2 

610.89 
~66~. 
,041 

0 

3,1:,7 F'EET 

355. 0 . TYPE:= 
o.oo 611,02 
s.cw n '515. 

30R. 602.90 . .. 

,05 
1060. 

,040 
7 

HV 
A.>-lO8 
XNk 
!CONT 

.14 
i..20, 
,029 
o.oo 

HL 
VOL 
1-!TN 
COR1\R 

1 TPRGf:T= 
,')7 ,01 

945·,· 124, 
,040 ,029 

l o.oo 

l TARGt:T= 

.22 , 13 
491:\, 101. 
,040 ,0'.30 

l O • 00 

1 Ti\RGET= 
,15 .11 

795. 171. 

ss 
-o.oo 

ELTRO 

605,10 

3 

o.oo 
22. 

590,80 
569,78 

0LOSS 
TWA 
F.Li'-1!"1 
TOP 1•1!D 

009,999 
,01 
23. 

590.75 
570,87 

354,999 

4 

,08 
29, 

590,10 
355.00 

354,999 
.02 
31, 

. i, I I 
' 

ELCHU 
590,80 

CLASS 

30.00 

::,91, 90 
600,00 
39,22 

609. o_o 

i3A'JK ELEV 
LEFT/-lIGHT 

SSTA 
ENDST 

::,99,00 
602 .. 30 
39,13 

610.00 

606,70 
608.30 

.oo 
355,00 

595,70 
594.60 

ELCHO 
590.70 
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. ' ' .• 3lJ 
'· 000542 

'~ 

4100, 

. I , 

-• 0 SPECIAL BRIDGE 
I ---~-·--· -·----·,,•··,,-- ·-·· 

' • ' S8 · XK 
I , -0,00 
I 11l ,.,, __ ·-•·---•- ,---··- ,._ 

' 

,Xi,;OR 
1.7',, 

3 i:IB 
I 0 

250. 

COF(l 
3. 0·3 

2' .,'13 
lo O. 

•~OU:N 
-J.00 

•J ... 3280- CROSS SECT IO" 

;1, 

31Y3.00 EXTE!IDED 

~ .;,: PRESSURE AND hlETR FL.01" ., 
I' r·- ... 

•·1 
1

1 , 
l•I ' t 

EGPRS 

6T'T;·oz--

EGI. 1o/C 

611.12' 

H3 Qr/Ell~ 

ci'; a o 430;~. 

• 1 3470 ENCROACHMEI\IT STATIONS= .O 

J- -- ---·-- -- --- '<~IOGE SECT JO;~ I: ·, • , 3193,00 19,65 611,05 o.oo 
~ . -· --, 53 TO;· 1449. 1974,, lY'<-7, 

• ,32 2,60 3. t!2 2,40 
.000522 181. 18 l • 181. 

• ·I.·;.· 
1490 NH CARD USED 

--3'28'0' CHOSS SEC TI01~ 3243.]0 E~TE•DED 

• 
• , .. 

(I •-
• h ,: 1 

- ,. - - . -.. . -- - --

3470 ENCRDACH~E~T STATIO,S= 
3243.00 19.64 fll.04 

---- -5370. - 586. 3899. 
.32 1,76 3.99 

,000381 so. 5 Cl. 

CCHV= ,500 CEHV= 1,000 
1490 Nh CAPD USED 

• 0 
u.oo 
88':i. 
1.56 
50, 

• 3280 CROSS SECTION 3633,00 E<TtNJED 

• 
• 

-~I 

SECNO 
Q 

TIME 
SLOPE 

DEPTH 
Cl Lr> 13 
VLOl·f 
XL08L 

C1.,.SEL. 
!)C,-, 

VCH 
XL.CH 

~-, 3470 ENCROI\CH'1ENT ST.~Tro,,s= 
1 
"', - -----3593~·00 .... I9~8•t '611.,~4 
.,, 5370. 89, !:>231. 

I' ,35 2, 16 4,67 
,, l------.-000441 -- -- 150-, 440, ., 

CR!"!S 
llt-<CJB 
Vts:01:l. 
XLOBR 

11•,o 
o,no 
50, 

1. 6 3 
M5l), 

- --·"328'0 -CROSS SECTION 3783,00 EXTENDED 

• 

.• 11'21:'u 
---~ ~ • fl3ff 

1,,01 
.u40 .u~O 591 .• JU 

' , ; 1 ( , 
1 I , , 1 I : ~ , 

":, ,I: ,o,oo · 355,oo, 
I 

81•/C 
27,00 

3.75 FEET 

QPR 

1060. 

,55,0 TYPE= 

0.00 611,1<; 
551. 517. 
.040 ,030 

2 0 

3.'.4 FEET 

.,5!::>,0 TY·0 €= 
o.oo 611,24 
333. 978. 
,040 .041 

2 0 

2,04 FEET 

''/SELK E :; 

t31,,p 
-0,00 

BAREA 

310. 

HI.' 

9~REA 
310,00 

ELLC 

603,50 

1 T~RGET= 

,l"- .17 
811. 178. 
0 040 ,030 

6 0. 0 0 

1 T~.;,3[T= 
111 1 lj .02 

'768. UH. 
.040 ,030 

1 o.oo 

HL 

ss 
-o.oo 

ELTRD 

606,30 

354.999 

5 

o.oo 
33, 

591,40 
355,00 

354 • 99':I 
.02 
33. 

591,40 
355,00 

OLOSS 

. .• ,qlJ' 
355,oo, 

EL Ci-tU 
591.40 

CLASS 

30.00 

595,BO 
594.70 

.oo 
355,00 

606,70 
608,30 

.oo 
355.00 

8Ai'1K ELEV 
~ L fJ8 ACH PROEI VOL TWA LEFT/RIGHT 
XNL 
I TR I 11.L 

220.0 
O,OrJ 

41. 
.040 

2 

X 1\IC '1 
IDC 

TYPE= 
611,57 

1120. 
.038 

0 

2,08 FEET 

XN h' ,i TN 
!CONT CORAR 

1 T,10,;ET= 
.33 ,19 
30, 1':190 

• 040 ,030 
l o.oo 

ELMIN SSTA 
TOP11iID ENDST 

102.000 
.14 606,60 
36 • 607,60 

591,40 118.00 
102.00 220.00 

EL.CHO 
59l.~5o ... 

l ',I 
,11, I I 
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• If!'. 
34/0 ~NCQDA~HM5~T ~TATIONS= . 14 3 .() 

• 3783,00 _ 
-· ~ •·-•--·-5370•;· ... 

,,, 16 

•i .00052l:_ 
I ' - .. ·- .. - . - -- - • -

VALLEY S6CTJON F 

19.~9 Eill ,29 
--- o;··· - - ·53·ro. · 
o.oo '>,Q() 
100. liJO, 

o.oo 
.. - 0 ; 
a.Oil 
100, .I 

3280 CROSS SECTION 3833.0U EKTENDED 

•· I IJ I', • 
1 

' '1·· ·33QT "RY CHA'NGE'D ;. OHE - HII\N- HV I NS . 

•·: ,, 
. :- .. 3470-"ENCR'OACHi''F.i'JT 'STATro:~s= 

• ' 3833.00 19,92 "-11.32 
5370. o. 5370. 

"---- ···;36· - o.oo 10,41 
e .1 ,oooa76 so. ~o. 

• I'll,-------

• 
.:" 
•• 

" . " 
I, ['I 
' ' 

• 
• 
• 
• 1, 1:1 

15S,o 
O,,)Q 

0. 
o.oo 
so. 

ft• 0 ru,,- . I 1~·s~ .· .. ,.~1~=, 

o.oo . -o •. 
,Q4() 

0 

: . 

611,84 
095 •· 
.OJ6 

•J 

2.11 FEET 

lfl2,0 TY' 0 E= 
I}. (I 0 ,; 1 :1. 0 0 

o. ?lb, 

,040 .030 
1 (I 

,1· ':TA~['l'"T:I 
j' ';'I . '. 7,'r 

., S 6 
·11 •. 

.040 
l 

.os 
'·•ito 1 ~ 
• o::rn 
o.oo 

l T il'lGET= 
1 .,l:'8 ,03 

o. 202. 
• 0 4 0 ,030 

1 o.oo 

· ,s2;00·0 . , , 

6 

,23100000,00 
36~ 100000.00 

591,40 143,00 
52.00 l';,5,00 

27.000 
1.13100000,00 
36. 100000.00 

591.40 155,00 
27,00 182,00 

I 
' ,, . 
,. '' I :, 

' . 

• . . 
, ... ,,_ ... ,. l"t '- '~i 

·:• 
--- - - ---·-- · ----- --- :11 l l , . 

:1. 
''I• ., 
,;_I 

1;'ie 
" -·-·-· ,1. 

I"•· ,-
/ fl 

• • I \ I 

J.• 
, .• 
;, . 
~ ~ 

" 
~ .• 

--·----- .J ! ' \ 

• • 
• _,. ____ ---- - ·-~ ... ~---- __ t.-.; 

, .• 
,'· 

1:. , . 

I 

• l I ) •• 
.If[ 

•• 
• • 
• 
• --,1 

-----·· --- -- -·- -,,_ 
I . '" , .. 

LI'._ , 
...... 

• ' it t 
,_ . 
•• " - -- _____ ..,.. .) 
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SUMMARY PRINTOUT FOR ~1UL TIPLE PROFILES 

, I 
'I' I I ' ' ' 

'' 
, : )> l I ' 

r,----1;rE1111·-cREEK ·- ........ •··· ....... ' . 

e1, II
' .. L 

, , , SECTION CHi>NMEL MIM EL DF i~.~)( EL OF 
! I, I·' - ---1\fUMBER'., . LENGT'>'i. "RO o_Di,~Y .. CO•v CHORo _, 
• 170.00 

, · -··· -·110-;·oo '!., 170.00 ; 
110.00 

• I 1740.00 
,

1 

1140.00 
:,, · · -·· 1T4·(r;oo 

•i 1740.00 

· ! 11 • .. -re 4 o·. o o 

• ,:, i:: ~ : ~ ~ 
,;------ --,az.o .-o·o· 

2037.oo 
. ···-· 2·0·37. O 0 

• ,
1 

2031 .oo 
,, 2037.00 
I 

• I 2087.00 

Yti; 1-.. ----~~~~~gg 
e! 2081.00 

• 
• 
• 
• 
•· 

. . ... 276 2 • 0 0 
2762.00 
2762.00 

--- --2T52·; 0 0 

3012.00 
3012.00 
3012,00 
3012.00 

3193.00 
3193.00 

· 3193 ·:o o· 
3193,00 

·•32·43,00 
• 3243,00 

; 3243,00 
)--·--- 3z4-:3·;·0 o · 

17D.OO 
. 1 7 D. Jo· 
170.0(J 
170.00 

1570.00 
1570.00 
1570.00 
1570,00 

100.00· 
100.00 
100.00 
ro o. o o 

197,00 
197,00 
197,00 
197,00 

50,00 
50.00 

·50,00· 
so.oo 

6 7,. 0 U 
675.00 
675.00 
675.oo· 

250.00 
250.00 
250,00 
250.00 

191.00 
181.00 
181.00 
lf\l .oo 

so~oo 
50.00 
50.00 
50.00·-. ,' 

11.1' 3683.00 440.00 
1'1, ,. · · 3593;·00· '440.00 
• .. 3683.00 440.00 

. [_ ____ 368~--0? ....... 4_4_0._00 ., 

o.oo 
0.00 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
·o. o o 

605.10 
605.10 
605.10 
605.10 

o.oo 
o.ou 
o .on 
o.oo 

o.oo 
o.oo 
o.oo 

. 0. 0 0 

o.oo 
o.oo 
u.oo 
o.oo 

606,31) 
606,30 
6()6,30 
606.30 

o.oo· 
o.oo 
o.oo 
o.oo· 

o.oo 
o.oo 
o.oo 
o.oo 

.. _______________ .. __ •... _________ .. _, ___ , --•·· ·- •·- ·-· -···· 

• 

o.oo 
tJ. 0 0 
o.oo 
o.oo 

o.oo 
o.oo 
0.60 
o.oo 

•0.00 
o.oo 
o.oo 
o·. o o 

60?..90 
602.90 
6U2.90 
602.90 

o.oo 
o.oo 
O.GO 
o.oo 

o.ou 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

603,50 
603.50 
603,:,Q 
61.)3,50 

u.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

'•il•~ f;:L 
GROUND 

-588 • 7() 
"iF11;>, '70 
SAA. 70 
588.70 

5c!Ci.70 
569.70 
5A9,7Q 
Sa9.7U 

590,70 
590.70 
590,70 
-590,70 

-391).HO 
590,130 
':i90.f:l0 
390 0 AO 

"-90, 7':> 
'i}0.75 
590,75 
590.75 

,. ' l 'I 
','"I' I 

Dl'iC-l~RGE 
tCFSl 

3960.00 
11610.00 
6450.00 
9020.00 

3960.00 
5610.00 
6450,00 
9020.llO 

:'1310.oo 
4670.00 
5370.00 
7:,10.00 

3310,lJO 
4670,UO 
5370,UO 
7510.00 

.:1310.00 
4b70,UO 
5'.170.00 
7510.00 

,; ,, o • 1 a 3 31 o • u o 
s:io.10 4670.00 
5'!0,10 ',370.00 

·5,:io·.10·· 7':ilO:uo·· 

5c,1.30 
5'll.30 
!'i'l 1. 30 
':i'<l.30 

541,40 
5".Jl,40 
i:; ,I. 40 
591.40 

59i.40 
5,ll,40 
591.40 
5"1,40 

591.40 
S 1H. 40 
591.40 
13ci1 ,40 

3310.00 
4670,00 
5370,00 
7510,00 

3310.00 
4670.00 
s.:110.00 
7::,10.(10 

3310.00 
4670.00 
5370.00 
7510.00 

3310.UO 
4670,llO 
5370.()0 
7510.00 

' I I ',I: 

C'•JSEL 

60<:',50 
609.00 
610.00 
6lc.SO . 

603.61 
609.35 
610.36 
oll'..dO 

603.S.4 
609.46 
610,46 
Sl2.tl8 

6 ll 6. 0 :• 
609,61 
610.60 
613.03 

606,05 
b09.61 
610.60 
613.03 

ou6.22 
6(J9 0 b7 
610,6';, 
613.07 

606.49 
6U9,92 
610.87 
613.21 

607.92 
610,15 
bll.05 
613.41 

607.94 
610.15 
<>11.04 
613.41 

6uS.21 
ol0,34 
611.24 
613.bO 

I 1 I 

HI/ 

.37 

.16 
• l f., 
• l 4 

.47 

.13 
D 11 
• 0 \I 

.32 

.~6 

.os 
• () u. 

.16 
• 0 6 
.05 
.04 

.17 

.08 

.01 

.06 

.41 

.26 

.22 

.17 

• 39 
.17 
.15 
.13 

.26 

.16 

.14 
• 12 

.28 
• 22 
.19 
.15 

.22 
• 2 \I 
.33 
.4S 

, , . '/ 

HIL 

o.oo 
o. 0 0 
o.oo 
o.oo 

1.15 
• 31 
• 29 
• 24 

.14 

.03 
,02 
.02 

1. 93 
• 14 
.14 
• 1 :5 

.02 
• 0 1 
• 0 1 
• 0 1 

.29 

.15 

.13 
• 1 0 

.25 

.14 
• 11 
.OB 

1.29 
.22 
.17 
.20 

.03 

.03 

.02 

.02 

• 1 tl 
,19 
.19 
.19 

" ' 
I , 1' ,'. 

;, 1 

OLOSS 

o.oo 
o.oo· 
o.oo 
o.oo 

.05 
• (Jl 
.02 
• 0 1 

,05 
.02 
.02 
.01 

o.oo 
o.uo 
o.oo 
o.oo 

.oo 

.01 

.01 
• 0 1 

.12 

.09 
,Od 
.06 

.oo 
,03 
.02 
.01 

o.oo 
o.oo 
o.oo 
o.oo 

• 0 l 
.03 
.02 
• 0 1 

.03 

.08 

.14 

.29 

QCH 

3917.12 
4671.77 
5138.38 
5910 0 63_. 

3672.26 
3503.31 
3596,93 
3890 0 73 

1697.78 
1199,25 
1187.56 
1206.55 

1_403.60 
1191.39 
1180.46 
1199,00 

2774.65 
2801.86 
2881.90. 
3129.75 

3309.15 
3970.56 
4112.61 
4520.87 

2130.43 
2020.36 
1998.15 
2030.85 

1941.03 
1978.76 
1974.01 
2007.05 

3223.07 
3741.31 
3899.23 
4318.32 

3296.31 
4583.30 
5230.93 
7173.04 

1', 1' 1:' ' 1 ': I: 
' I I I I"' 

' I I ' 
i' I 

" f ' • 

DEPTH TOf>W I.D .. 

"I' 
' I 

• ' ' • 1 --~-. ·-··. .. i~ 
I' 
• 
• 

.~·j· 13 •. 80 121.87. 
20.30 266.67 
21.30 390.24 

., 
-- -·1 -, 

,~I •• '·\) i' . _2_3 • 8 J) ... _9_Q Q • .0 0 

13.91 
19.65 
20.66 
23.10 

13.24 
18.76 
1_9. 7_6 
22.18 

15.23 
18.81 
19.80 
22.23 

15.30 
18.86 
19.85 
22.28 

16.12 
19.57 
20.55 
22.97 

15.19 
18.62 
19.57 
21.91 

16.52 
18.75 
19.65 
22.01 

16.54 
18.75 
19.64 
22.01 

16.81 
18.94 
19.1'14 
22.20 

125.99 
515.7? 
561.59 
610.00 

135.04 
524.49 
568.64 
609.o·o. ,---

212.10 
526.42 
569.78 
609.00 

' ' 
, .• 

..... ·1 
·;, 

' • 
', ... •• 

- .. - ",,1 ' ' 
_, 1, I, 

·1· ,,, 

216.52 J. 
527.62 ··, .. .. . .... -- .. ---- ...... --,"i 
570. 87 l'"I 
610.00 );I• 
86.46 

339.52 
355.oo 
355~·00 

108.62 
349.87 
355.00 
355.00 

251.05 
353.59 
355.00 
355.00 

130.05 
353.55 
355.00 
355.00 

97.21 
102.00 
102.00 
102.00 

.. -.. - ........ . - "I 
::1 e 

·· - -------~ ., l r t , · •• ! 

• 
• 
• i I i 

' t I. \. 

• 
... ',.• ,, 

. ·-··. 

:·• 

• 



r• !' 

I •,,II 
" l, SECTION CHAl~NEL MIN EL ·OF ·~ J, I( 

LO 11 
a.oo 
1r;ao 

EL OF 
CrlO~Cl 

Ml'f F.L 
GR O!J~ D 

DI'.$Crl.~RGE C1nSEI,. HII 
• NUl~BER LENGTH ROIID,1 AY 

. . 3783,()0 100.00 
·-~-37"83·,~o·or--·~- ro o··~o·o· .. 

• 3783,00 100.00 
3783,00 100.00 

•· 
i •i• 

3833.00 
3833,00 

-·-3tl33,00" 
3H33,00 

'.! \ :r ·- "SECTIO•~ 
•. ' NUMBER 

I 110.000 
.,:, '170,000 

e.1 110.000 
110.000 

50.00 
50,00 
so.oo 
50,00 

DlSCHMlGE 
CFS 

3960.,000 
51,10,,000 
6450.,000 
9020,,000 

_ _, •~-w• . - -- -

• 
!n 

• 1 .. 

1740,000 
1740,000 

"]740,000 
1740.000 

1960,000 
5610,000 
545-0~0UU -
9020,000 

I !. i•, " ... - ····-r 8 4 0 • 0 0 0-. "" 3 31 (i,; 0 0 0 

• 1840,000 467D,OOO 
1 1 1B4o,ooo 5310.000 
"·. ' 1840,000 7510,UOO . :, 

2037.000 
,------·7037. ooo·· · .I 2037.000 

2037,000 r e ,I 2o01. o o o 

I
,. 2087,000 
' 1• " ··,roar~·o o o 

• : 2087,000 

• 
• 

" . " 
1, 111· 

'···-·-

2'762.000 
2762.000 
2762.000 
2762,000 

3012.000 
·3·012~ 000 
3012,000 
3012,000 

3193,000 

J- ··- -·-~i-:;.: ~ ~ ~ 
• ,I 3193.000 

• 
32,.3·.·o·o o 

• . 3243.000 
, 3243.000 

.»-•-:i243~00·0· 

3310,000 
'"4670'.,000 

5370,000 
7510,000 

3310.,000 
4670,000 
537 0, 0 o 0 
7510,00IJ 

3310,000 
4670,0QO 
5370,001) 
7510,0lJO 

3310,000 
4f'>7Q. 000 
S370.000 
7510.000 

3310,000 
4670,000 
s310;000 
7510,000 

3310,000 
4670,000 
5370,000 
7510,000 

• 'l'I 3i;03.ooo :1310.000 1 ~----35H:,-~cro·o· 4610;000· .. 

• ~~~~-~~~ ~~:~-~~?, 

0,00 5'?1,40 

0, ll 0 
0,00 

···u;oo~· ··s-:ir.·;;.o· 
0,00 S'll,40 

o.oo 
o.oo 
o.oo 
o.oo 

Cl•/SEL 

o.oo 

O,Oll 
o.oo 
o.oo 
o.oo 

602.500 
60.:i.ooo 
61U,000 
612,::iOO 

603.607 
609.350 
610. ·,59 
612,HO~ 

"c:iU'.:!,9 .. H 
60',1,465 
610,459 
612,n76 

oOo,03~ 
609,6U7 
610,599 
613,030 

606,04':I 
oo9.6u5 
61IJ .591 
613.02'1 

606.222 
60\1,t,66 
610,65'1-
613,074 

606,492 
6•)9. 923 
610,IJ67 
613,212 

607,920 
610,151 
6"11,o46 
613,413 

:,07,944 
ol0,150 
oll,045 
ol..:1,415 

t>Od,212 
.61IJ.342 
,,;11.237 

5-H.40 

591,40 
591 ,'+0 
"iYl,40 
5,1.40 

C1115EL o·T.FF 
E ll,C'-1 o 

0,000 
6.~oo 
1,1)00 
>.,;oo 

0,000 
5,743 
l,O[)~ 
?,443 

n.ooo 
5, '5 ?6 

.994 
?,<>17 

0.000 
:i,575 

• 992 
c·,431 

n.000 
3,557 
·;99~ 

2,432 

0.000 
~.444 

.9>:lB 
2.~20 

0.000 
3,4..:11 

.~44 
2,345 

( 1 • 000 
r.!.231 

• •.!':IS 
c!. 3,,, 1 

0.000 
2.206 

,>:l95 
20370 

(l,OOIJ 
,!~12',I 

~ q qi~ 

( CFS.) 
.;13lil.ll0 

"46 ro. v o 
:i370,UO 
7510,00 

3310,1)() 
4070,00 
5310,00 
7:,1(),l)Q 

6(Jrl.25 
610.:,9· 
f.111.29 
613,l'i,6 

608,27 
610,41 
"ill ,32 
613. 71 

,31 
,47 
• :,6 
• >:l4 

,90 
1,40 
l, 6!:l 
2.60 

C~SEL DIFF CWSEL-WSELK 
E/\C--1 SECTION 

0,000 
0,000 
0.000 
o,oou 

1,107 
,350 
,359 
• 30-': 

• 332 . 
.115 
,lOIJ 
,074 

2.093 
.142 
• 141 
,154 

• 0 I 7 
-.ooc 
-.00,: 
-.001 

,174 
,061 
,057 
,045 

• 21'19 
• .~56 
• -! 13 
• 13 '< 

1.4<'9 
,22\1 
,17'1 
,201 

.024 
-.001 
-.001 

.002 

ft ~f.,'-; 

,l9c 
,193 

0.000 
o.oou 
0.000 
0,000 

0.000 
0,QOO 
0.000 
0,0llO 

o.iJoo 
0.000 
0,000 
0.000 

o.oou 
0.000 
o,oou 
0.000 

0.000 
o.ouo 
0.000 
0.000 

0.000 
0.000 
0.000 
o,oou 

0.000 
0.000 
il, uoo 
0.000 

0.000 
0.000 
0.000 
0.000 

0,000 
0.000 
o.ouo 
o.uoo 

o.ouu 
d.ooo 
o. [)00 

,,. "j •J £_ ,l ,. , .. i - L .·.., ... 1 ,J c·, n nl"ln 

I' I!', 

HL 

.o4 
~ 0:4 
.os 
.06 

.02 
,03 
,03 
,04 

TOPWID 

121,868 
266.667 
3':10,241 
;11)0,000 

125,992 
515.717 
561,593 
609,998 

135,045 
524,491 
568,642 
60'1,00I 

21?.,182 
526,417 
569,777 
009,00I 

216,515 
527,olll 
570,869 
609,991:l 

86,463 
339.518 
354,998 
354,998 

108,616 
34"1,869 
354. 99f:l 
3".>4,99d 

251,052 
353,594 
354~99ti 
354,998 

130,047 
353,550 
354,991:l 
354,998 

97,205 
101,999 
101,999 
1 n 1 aaa 

'I 'I ,, . 

OLOSS 

,09 
.ia 
,23 
,40 

QCH 

3310,.QO 
4670,00 
S370,00 
7510.00 

OE'.PTH 

16.85 ia. 9-9 
19.89 
22.26 

,59 
,93 

1,13 
1,76 

3310,00 
4670,00 
5370,00 
7510.00 

16,87 
19,0l 
l\l,92. 
22,31 

T ,l•J• DIFF 

a.coo 
-144,799 
-?.68,373 
-778.133 

0.000 
-389.725 
-4,35,602 
-484,006 

0 :ooo 
-3b9,4<t6 
-433,597 
-473,\156 

0,000 
-314,235 
-357,595 
-396,819 

o.uoo 
-311,103 
-354,354 
-393,483 

o.uoo 
-2!,3. 055 
-,:68.535 
-268,535 

0.000 
-241,253 
-,:46,362 
-246,382 

0,000 
-102,$42 
-103,946 
-103.946 

0.000 
-223,502 
-224,951 
-224,951 

0.000 
.:.4,794 
-4,794 
-1~ 70il 

LENGTH 

110.000 
170,000 
170,000 
170,000 

1570,000 
1570,000 
1570,000 
1570,000 

l O o·, oo·o 
100.000 
100.000 
100.000 

197,000 
19·1.000 
197,000 
197,0QO 

so.ooo 
50,000 
50,000 
so.ooo 

675.000 
675.000 
675,000 
675.000 

250,000 
250,000 
250,000 
250,000 

181.000 
181,000 
18i. 000 
181,000 

so.ooo 
so.coo 
so.ooo 
so.ooo 

440,000 
440,000 
440,000 
J,,l,._n nnn 

1 .j 
1 

in l I 

TOPWID 

s2.00 ·s2~ oo 
52.00 
~.2. 0 0 

27,00 
.. 2.7, O O_ 
27,00 
27.00 

.. , ...... -. - I 

• 
• • .... -1·, 

1•· I : I . \. 
. . I ~ ,11 ,1 

1'.• 
.J I 

:1. ,, 
·.; ,. 

,it; 

'·: ,. 
1: vu 
I
, .• 
i: 

·,'.~ 
i• "'' ........ ·1: 

!,·:Je 

. ':i .-·• I 

·: l, l I: 

• 
,I\ 

:e ,, 
1" 

• • " •• ·1 

" 
'.'.. 
:'.-, ! I 

• 
,a, 

.: . 
, . 

.. "! 
~: I 

.:• 
-·-1:rri 

1:. 
.J, .. 

,., ... n'. 
_.!) ., 



-• 
I 

i ' lra3.oo\l 
3783,000 
3783,000 
3783,000 

B ' 

' '3:HO,(IQ(1/ 
4670,000 
s:no.ooo 
7511),000 

:-~--3a33-,; rr•-o· ····· ·3 3Tu;o·uo· 
• , 3833,000 4670.0l)O 

1,1' I ; .3 8 3 3 • Q Q O 'i 3 7 0 • 0 0 (I 
r 1-' ·-·····c1R33~0-• 0··· 7510~000 · 

·. 1SOt:i-.~4·~ 
6li:J,:885 
611,285 
613.664 

I : , I,, I •1,.;/1; r ',,.,.,.: 
· 11 .I, /),I.IQ'Q, 

· ·sos.211 · ·• 
610.415 
611 • .:ll':l 
613, 7()7 

? .1 :)7 
• 9 00 

i.! • .379 

ri~VOo .... 
?..144 

.'-H13 
?.,3139 

, • 035 
·.044 
.o4e 
• (J 6 0 

·-- ·0·23· 
, ()3 0 
,033 
,043 

• :·[, UATA FUR LllST CROSS SECTIOl•I 
,' .,. ""PR'OF1LE TYPE. ENC. . T~i'lGt:T 

2 •·· '.i I 

TOP ,,totl-' 
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589,700 
602,300 
-0.000 
-0.000 
-0.000 

-0.000 
-0.000 
-0.000 

.010 
-0.000 

-0.000 
215.000 
332.000 
355.000 
400.000 
800.000 

.010 
-0.000 

-0.000 
-0.000 

242.000 
366,000 
385.000 
406.000 
-0.000 
-0.000 
-0.000 

100,000 -0.000 
607,000 242,000 
~ .• o.oo 342.000 
590,800 ..... 367,000 
5'11,'300 380.000 
600.000 393.000 
606.700 529,000 
-0.000 -0.000 

308.000 -0.000 

197.000 
-0.000 
-0,000 

279.000 
605.100 
nnl F'lno 

-0.000 
-0.000 

142.000 
605.700 
602.800 
,Hl nnn 

-0.000 
-0.000 
-0.000 

400,000 
-0.000 

-0.000 
602.200 
589.900 
588,800 
606,900 
610.700 
406.000 
-0.000 

-0.000 
-0.000 

605,900 
590,700 ... __ 
589,800 
605.300 
-0.000 
-0.000 
-0.000 

-0.000 
-0.000 
-0.000 

,040 
-o.o_oo 

-0.000 
210.000 
337,000 
360.000 
440.000 
900.000 

.040 
-0.000 

-0.000 
-0.000 

211.000 
369,000 
387,000 
442,000 

-0.000 
-0.000 
-0.000 

-.100 -0.000 
605,900 277.000 
,?~ ... 4-0-0~ill 0 
590.900 378,000 
590.800 381.000 
602.300 406,000 
606.900 542,000 
-0.000 -0.000 

590,800 590.700 

.100 
-0.000 

608,300 
-0.000 

378.000 
,:,ni:; inn 

-0.000 
-0.000 
-0.000 

289.000 
605.100 
,:,n? Ann 
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~ I I .j~<Col)\Jl/ bU::i.,J,UtJ OUC:.'-'U\J .:J•s.j, 0 (1\)U ',>U ':;, • ! u oU!o:IUU 'f£t-1.UUU bU:>.,:cuU I -u .O,IJU 'I 1,f+'.,.G•UUU 
1

, 

' I' ' ' I 14~"1(,000 , 16'.16,l~ilQOI 1 I Ii 1 .t 609.oob 
I I ' ' • • B1 6:05 • 3,0 0, -0.000 I' -0.000 529.000 606.900 -o.o,oo ·60,B • 100 

i I 1, 
B 1' -0.000 -0.0,00,, -l'l.000 ~11.000 -v.ooo -0.000 -0.000 -•6. b do -0.000 -0.000 
NH s.ooo • 0 4'0 342.ol'lo • o p;o 369.000 • 0 JI) .~9?.,.ooo .010 406.000 .040 • ,~H 6'+2.000 -0.000 -0.000 -0.000 -u.ooo -0.000 -0.000 -0.000 -0.000 -0.000 • " .. 

50,000 
- . 

.:a.ooo 
--;l • 

-:----1l·1- -·2 o-a--r .-ou·cr --- --· 22·. o o o -·3,;;:i, OD ,i- ..... ·4·0,s~(J1JO .. :50.000 -· 50.00U -0.000 -0.000 ., X3 10.000 590.750 -o. 00,) -,1.000 -0.000 610.000 -0.000 -0.000 -0.000 -0.000 
J Gr< 612.000 0.000 610,500 4?,IJQO 60d.30U l't-2,.000 607.000 242.000 60~.900 2~1.9_0µ .~ , ...... -- _.,..., -+--,.-···- ·--::11\ - -:, -·-m,------tio·o·~ so o -- - 3 2'1: b o·o· :,9j,()00 · :f,. ~-- o o a -- !:>93-~4od. 3!:>tl.000 ~:;'91.900 366.000 590.700 369.000 

• ,I GK !:>90.500 372.000 590.300 377,000 f.,9J. 000 3B<!.000 5B9.700 385.000 589.800 3'37.000 1~!-',i GR 590.100 389.000 590.300 391.000 ~91.20ll 3c,2.oou 602.300 '+06.000 605.300 _442.000 
··1 , ----GP' 606.900 5'+2.000 " t:,07.000 64~.000 -o.ouo -0.000 ·-o.ooti -0.000 -0.000 -0.000 

-~ -- ~ 'l 

'.' \JH 5,000 .040 101.000 .ono 12-i. 000 ,030 148.000 .010 174.000 .040 :i• ,, ,\It-I 451,000 -0.000 -0.000 -0.000 -0.000 -0,000 -0.000 -0.000 -o .• _ooo -o:_._qoo 
ll ,l',j.,...._ .. -- --- .... - .,. __ ··- - - - --·-· --- ~ - . ,_ - - I •. ,, Xl 2762.000 21.000 101.000 17+,000 550.000 750.000 675.000 -0.000 -0.000 -0.000 I, • X3 -0.000 -0.000 -0.000 -0.000 -0.000 355.000 -0.,000 -0.000 -0.000 -0.000 ' 

' -- - - ' ' - - GR _, ·5-ro~200 . 0,000 60-1,200 2:i.000 603.90\) 67,000 606.700 101.000 604.100 101.000 I, 
' ., ' GR 596,600 122.000 594,700 127,000 c,'ll,lUtJ 129.000 S'll.000 131,000 590.100 136.000 • Gt< 590,400 141.000 :,,;IQ. ,,;Qi) 14,.000 591 0 000 14tl,Q00 595.900 152.000 595.900 157.000 _ Hl 1 t· ---Gl'( --- -·5 o·s-. 30 o 174-.(JbO 6-07,900 201.000 607,700 301.000 608.300 355.000 605.500 401.000 • GR 607,200 451,000 -0.000 -o.uoo -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 • " NC ,040 , 0 4-0 • 0 30 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 ' 
I~-· - -- -- -. . . - -

e.): Xl 3012.000 34,000 l?.'+,OOJ 1s1.ooo 40u,ooo 100.000 250.000 -0.000 -.100 -0.000 • X:J -0.000 -0.000 -0,00Q -0.000 -0,000 155.000 -0.000 -0.000 -0.000 -0.000 , I , -- -Gl-< - -- --61 o. 2 o·o - 0~000 
- -

'ifl,000 ' ' 1)09,200 29.000 ~_06. 700 605.900 67.000 606.600 98.000 • Gk 606,700 101.000 60'+,100 107.000 596,600 122.000 595.300 124.000 -602.500 124~000 • GH 592.500 124,000 591,500 l?.5,000 5'll.400 129.500 591.400 133.000 591.400 136.000 I 
G?. 5'i12.4-00 137,tJOO •:'I 

t,112,:,0() 137.0Q(} 602.51)0 l3ti,OOO !:>92,400 131:l.OOO 591.400 139.000 
GR 5Sll,400 143.SOO 5,11.40() 150.000 Cl'-'2.400 151.ouo i:,02.500 151.000 594.700 151.000 • GH 595.900 152,000 59':>,900 'l'i7.uoo 6Q6,200 171.000 60B.300 174.000 ·607 • 900 201.000 

'I ~ { j 'ffR ___ - 607,700 301.000 bO!:l,300 -- _3_55,000 60S,500 401.000 607.200 451.000 -0.000 -0.000 !·. • SB -o.oou 1,750 -·3:·050 -0.000 27.000 -0.000 310.000 -0.000 591.400 591.500 

.r.: Xl '3193,000 -0.000 -o.uoo -0.000 lRl,000 ltil .ooo un .ooo -0.000 .100 -0.000 
X2 -0.000 -0.000 1.000 60'1,::,00 606,300 -0.000 -0.000 -0.000 -0.000 -0.000 • 11111 
X3 -0.000 -0.000 -0,000 -0.000 -0 0 OOll 35:i,OOO -0.000 -0.000 -0.000 -0.000 
BT 1 8. o·o o 0.000 610.200 0.000 ?9.000 60~.200 0.000 58.000 606.700 0.000 • BT 98.000 606.600 0.000 101.000 60b,700 0.000 124.000 606.600 602.500 125.000 • BT 606,600 603.500 1.36,000 601),:,JO 603,500 1:n.000 606.500 602.500 138.000 606.400 ! 

BT 602.500 139.000 606,400 6 0 -•,:;, 0 0 l::iO. 000 n06.300 603,500 151.000 606.300 602.500 

• BT 171.000 606,200 0.000 174,000 hOB.300 o.ouo 201.000 ~,07.900 0.000 301.000 ,, . 
BT 607,700 0.000 355,000 60:l,JOO 0.000 -o.ouo -0.000 -0.000 -0.000 -0.000 

- .'.: I. l l -~H -- - 5;000 ,040 101.000 .060 129.000 .030 148.000 .010 174.000 .040 

• '~H 451,000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 • ,,:- -- ·x r -- -- · 3 2 4 3 • o o o 21.uoo· 101.000 174-.000 50,000 so.oou so.oou -0.000 -0.000 -0.000 I e> X3 10.000 5,11,400 -0.000 -n.ooo -u.ooo 355 0 000 -o.oou -0.000 607.000 -0.000 ;. 
GR 610.200 0.000 60Y,20Q ;a,,ooo 6~::i.900 67,000 606.700 101.000 604.100 101.000 ' 

l I, I GR '':,96.600 122·.ooo 594,'(00 1?7,000 591. 100 1~9.QOO 591.000 1~00 590.100 136.000 

• GR 590,400 141.000 590,rlOO 141'-,000 591.000 l4A,OOO 595.900 152. 00 595,900 157.000 ·• GR 608.300 174,000 607,900 ;;,01.000 607,700 301,000 608.300 355.000 605.500 401.000 ,,, 
' ·- GR - 607'.200 451,UOO -u.ouo -0.000 -il.ooo -0.000 -0,000 -0.000 -0.000 -0.000 ··i .:, 
,''-'1 ,11c -0.000 -0.000 -IJ,000 , :, 0 0 1.oou -0.000 -0.000 -0.000 -0.000 -0.000 :i• 

I NH 5,000 ,04U 127.000 • 0 70 l'->3.000 oO..:lU 183.000 • o 1 o· 210.000 .040 
f-- NH - 327 ;tJoo --

-o~ooo -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 - -- ·I l: I 

• I ... 
Xl 3683,000 16.000 127,000 ?10,000 350,000 ~50.0UO 4'+0.000 -0.000 -0.000 -0.000 

-,--- x3 ___ -- :..ff;·ooo -0.000 -0.0lJJ 11~.000 -0.000 ?20,000 -0.000 -0.000 -0.000 -0.000 .... GR 607.500 0,000 607,5UJ ?.7,00(1 606.600 1c-!7.00 0 605.400 134.000 592.100 153.000 ,.,. 
, LJ GR 592.200 157,00•J 592,400 ln?,000 592.400 167.000 5';12.200 111.000 591.400 180.000 "' l, I , ------GW ___ ·:·u,2;000 SY4,400 -~ ~-•-' 592:Too 1··n.ooo 607.600 ?10,0UO 609.600 227.000 613.700 2B4.000 -. GR 609,200 327.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 • 
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***************************************§**** 
·. • HEC2 VERSIO/-J UPD.ATED JA~I 1976 
(- , ERROR CORRECTI-0•1S Ol,02,03,04,05,06,07,0B•09 
1 1~;--~DTFrt:·11'Titr~1s ·•52,53;-5'4;55·,56,5'7,':,8. e ! , i * il--U-*-U-*****,u.******{1•11- *ii-iHl- *il'iH}•:J-* *•U **** {H}~**~}U~ * 

I ' f '' 1
1 Yi ,_.,.__ -

'I 

• 

• 
I: I I . I· ,1•1 

,I' , , I 
' I 

J 

. T1-··- ..... CITY OF i•IARREN Jo.A FlLIE NO. 5555-70 PRbJECT MANAGtR ~ILLI~M C. ROSSO~ 
•i·f T2 100 YE~R FLOOD 

l---T3 ·····•·- 8E6.R __ CREEK, 

• 1 Jl !CHECK INO NINV IDIR STRT 

,,i" ·--··· --·:.ro. 4. -o • -o. -0.000000 . " 
I J2 NPROF IPLOT PRFVS XSECV XSECH :, I'· I .. 

• 3.ooo -0,000 -1.000 -0.000 -0.000 
I , _____ ~-- ·-
' • CCHV= .300 CEHV= •:, 0 0 

• 
• 1:, 

I ! , 

• 

1490 NH CARD USED 
·sEC"NO . DEP1H 
Q OLOB 
TIME VLOfl 
SLOPE XL03L 

,. · ·- ·• 1.-0-;oo 21,'30 . " 
' 

• 
• \, ! 

6450. 773, 
o.oo 1.81 

-·····-·. o-0·0186 170, 

1490 1-rn CA'<D USED 
3280 CROSS SECTION 

CWSE(. CtHWS 
QCH l)ROB 
VCH VROB 
XLCN XLOBR 

VALLEY SECTION A 

,qo.oo o.oo 
5138 • 538. 

3.55 1. 11 
170. 170, 

1740.00 EXTE1~DED 

• 3470 ENCROACH~ENT STATIONS= • 0 ,. -

' .,I 
... , 

I'" 

•i·· 

1140·.00-
6450 • 

• 1 7 
--.·000·1a3· 

20.66 
1610. 

1. 54 
1500. 

:·[ ; · 3280. CROSS ·sECTJON 

•
I, 
I I 

I'•--· ·1gz+0~00 ... ·19·~76 
.,. 5370. 2630, 

,19 1.78 
-- - •-·;·00·0·178 ........ 200; 

• 

VALLEY SECTION B 

610,36 
35-.7. 
3,33 

1570. 

·o,oo 
1243, 

1. 39 
1700. 

184·u.oo E:nEMOED 

610.46 
11,rn. 
2,29 

. 10 0, 

o.oo 
1552, 

1. 48 
so. 

WSELK EG 
I\LOB ACH 
XNL XNCH 
ITF1II\L roe 

61CI.OO 610.16 
4,28. 1447, 
•. 040 , 037 

0 0 

3.3n FEET 

610,0 TYDE= 

oi.oo 610.47 
l 0142 0 1080. 

,040 • 039 
2 0 

3.$6 FEET 

o, 0 00 610.Sl 
14,75, 519 • 

• 040 • 030 
2 0 

METRIC ~VINS 

-o.oo -o.o 

FN ALLDC 

-0.000 -0.000 

HV HL 
AROB VOL 
XNR IHN 
!CONT CORA"< 

.16 o.oo 
487. o. 
,046 0.000 

1 o.oo 

1 TARGET= 

, 11 
895 • 
• 040 

1 

,05 
1 0:> 1. 

,040 
1 

.29 
98, 

,030 
0,00 

.02 
107 • 
• 029 
o.oo 

' f .,,~ " ~ 
-0~100 -0.000 

IB11 

··0,000 

tlLOSS 
TIii I\ 
E:LMIN 
TOP'HD 

1 

0,00 
o. 

588.70 
390,24 

609.999 

2 

,02 
18. 

589,70 
561,59 

,02 
19, 

590,70 
,;68 • 64 

C!-iNIM 

-Ol,000 

BANK: ELEV 
LEFT /R:IGHT 

SSTA 
ENOST 

600,20 
602,40 

221·,94 
61B.18 

5991 ,00 
602,30 
48.41 

610,00 

591.EiO 
599,90 
40,36 

609,00 

!TRACE 

-0.000 

. I " ' , I , 1;, 1 
I I I •· \U 

• . 11, ,, 

:• 

•• ,' 

'", . 
1~ r I ' I . . . 

~,JI.. ~ &<- 0 ,I: : • 

~ d.-G~~• 
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;, . 
--7:tili 

1'1• 

·• 
• 
;. 

I: I' 
1· r \ 
,:: . 
• 

:·1 .,. 
I. 

- --· f H 
;1e 

<i .... 
' 

•• ., 

" . 
· vn 
• 



., , ' [ I , l 

SPEC'! ~L BR !OGE 

1-1' I,' Stl XK XKOR 

•• -o.oo 1.77 

., 
. ~---EGPRS - 'EGt''11c· 

,! • 0 

• '!·11" ___ 6_1_8.'.,~-~-- .. -610.61 

• 

COFO 
3.05 

. H3 

o.oo 

; ' 

ROLEN 
-o.oo 

4557 • 

B~•c 
27,00 

813, 

1 · _ ...... -- --- .... " 

' ' BR'ICIGE SECTTQ,,, C - CHicnr;o ..iO.llD 

e:•~ 
1 • --- .2~5

3
3
7

1· 
0? 

1111! 0. 
• ·' .22 

' .000174 

19.80 
26 32 •. -

1.11 
197. 

610.60 
1180. 

2.27 
197. 

o.oo 
1558. 

1.47 
197. 

., 1490 ~•t-, CARO USED 
\II,'. '3Zff0' CROSS SECTIOt-1 .. 2087;00 E,~fE,~DED 

•' 
• 
• 

" 

SEClsO 
Q 

TI~E 
"SCOPE. 

DEPTH 
Ql(lfl 

VL03 
XLOl3L. 

C 1SE:L 
QCH 
VCH 
XLCH 

•. , 34 70 ENC RO ACHf'fNT ST AT IONS= 
2087.00 l9.8S 610.60 

11:, ---·-·s-370,· 1399. 21:!82. 
• .23 1.26 2.66 

.000118 50. ~o. 

• 

C,.,-I 1•JS 
QkOB 
Vc<O>l 
XL06R 

• il 
o.oo 

1089, 
1,15 

50, 

14YO NH CARD USED 
3280 CROSS SECTION 2762,00 EXTEr~DED 

• 
.1:: 3470 ENCROACHM':NT ST~TIO,~S= • 0 

VALLEY SECTION D 
I 

• I 2762.00 

t 
........ 5.3To·- -., . 

• ', .28 
, ,00042I -- ------··---

' 

20.55 610.65 
512. .. 4113. 
1.74 4.26 
550. 675. 

o.oo 
745. 
1.so 
750. 

• :i 3280 CROSS 
I'-·- .. - SECTION 3012.00 EXTENDED 
, . . :,. ' ' 

i' I'·- --:34 70-EilfCROA'CF!MENT" S T'A T IO"ls=· 
la 3012.00 19.57 610,1;7 
., 5370, 1442,, 19Y8, 

.o 
o.oo 

192':l, 

o.oo 
l4rlA. 

.040 
2 

t·JSFLK 
ALOR 
X'JL 
ITRiilC. 

,,10.0 
0,00 

1115, 
,040 

I 

610.65 
~20. 
, 0 .3 0 

0 

F.G 
A.CH 
Xl'ICH 
IDC 

TYPF= 
610,67 

i092. 
.039 

0 

3,45 FEET 

'155,D TYPE= 

0,00 610.8'3 
294, ':l66~ 
.040 ,041 

2 0 

:l.1:,7 F'EET 

355,0 'TYPE:= 
o.oo 611.02 
54/ C • 515, 

I I I' 

Blf.P 
-o.oo 

BAREA 
.308.00 

30A. 

ELLC 

602.90 

.o5 
1060. 

• 040 
7 

• 1 ... 
i20. 
.029 
o.oo 

HV 
AROH 
XNk 
!CONT 

HL 
VOL 
elTN 
CORM! 

1 T~RG•:T= 
,')7 .01 

945. 124. 
,040 .029 

I 0,00 

.22 , 13 
49d. lt:>l. 
.o4o .o:.rn 

1 o.oo 

I Ti\RGET= 
.1:; .11 

795,, I 71. 

55 
-o.oo 

ELTRD 

605.10 

3 

o.oo 
2'2. 

590.80 
569.78 

OLOSS 
rwA 
F.LMII\J 
TOP 1•1ID 

b09 0 999 
.01 
23. 

590.75 
570,87 

354.999 

4 

,08 
29. 

590.10 
355.00 

354.999 
,02 
3 I , 

ELCHU 
590.80 

CLASS 

30.00 

::,91,90 
600.00 
39.22 

609.00 

ElA'JK ELEV 
LEFT/"1IGHT 

SSTA 
ENDST 

:,99,00 
602.30 
39.13 

610,00 

606.70 
608.30 

.oo 
355.UO 

595.70 
594 60 

ELCHO 
590.70 

'! ,, 
"I • 

n . • .,X. _-I-. _L a I 

-- . ~ . ~'c';I~,,.,.,,, o---·-~1. I 
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"I 
,',1• 
,11, 
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' ., 



,,. 
. ) 

• j l) 
1 

•• 000'54~! 
, C ct i')..,i 

41on. 

I . -• 
I 9 --~EC.:AL: !l~I-~~~ --- _,_ 

,j. tHj 

2'50 • 
C:. "f-_j 

lo O. 
.,\14-U ~ , .. ~ " 

• ().j\/ 

I ,()I 
, ~ U~tl! 
:: I : I 

,U.:lU, 
, 11 , , ,o·. oo 

I 

t:>'H,clll 
3S5,'oo, 

I ct,U u 
355,oo, : 

l ',I 
,11, I I 

,, 

' • ,. l' L 

• 
• SR XI< 
11,,t' ,. -- _, __ :--0,001 

' 

,Xi,;OR 
1.7';, 

COF(l 
3. C,; 

-~OLEN 
-Q,00 

81•/C 
27,00 

t31-•p 
-o.oo 

l_:i~REA 
310,00 

ss 
-o.oo 

EL Cl-tlJ 
591.40 

ELCHO 
591,50 ' -'tr~ ~~~ --

' •• I 

- ' 
',I, 

•. 'i 328(; CROSS SECTJO" 

1 • --~---- ---..--- -· -· 

31Y3.00 E(TE•iDED 

:, [ .i, PRESSURE .~ND 1t1ETR FLOI•• 

• , EGPRS 
, .. 
r·- ·· , 6Trr;·021· 

.,i 
1-,H 

EGI. 1o/C 

611.12 

H3 

c)'; a o 

Q ,;EI R 

4302. 

• I 
3470 ENCROACHMENT STATIONS= • 0 

• 
• 
• •I·:· 

• 

f- . 
", 

3193,0CI 
~-- -·,5310.· 

• 32'. 
,00052,:! 

19,65 
1449. 

2,60 
181 • 

1490 NH CARD USED 
-·:rzffff C HOSS SECT I 01~ 

~MIDGE SECTION E 

611,05 
1974, 
3,d2 
181. 

o.oo 
lY47, 
2,40 
181. 

3243.~0 E,TE~DED 

3.75 FEET 

QPR 

1060, 

,55,0 TYPE=' 

o.oo 611,19 
551. 517., 
.040 ,030 

2 0 

3. ,,4 FEET 

BAREA 

310. 

ELLC 

603,50 

1 TAR'GET= 

,lt.. ,17 
811, 17d, 
,040 ,uJO 

6 0, 00 

ELTRD 

606,30 

354,999 

5 

o.oo 
33, 

591,40 
355,00 

CLASS 

30,00 

595,BO 
594,70 

.oo 
355,00 

• 3470 ENC~IOACH,~1:-./T STATIO,~,= .o ,ss,O TY·0 €:: 1 TAh113ET= 354.999 -,,11,od" 
3243,0CI 19,64 t-11.04 U,00 0.00 611,2•> ,l<, ,02 .02 606.70 ::;o'<>s or:/~ 

, .. : ---- ~5370.· 586, 3899, 88':,, 333. 978., '768, 181, 33, 608,30 ,7P t,V,_ :!JS1>I' 
•

1

.. ,32! 1,76 3,99 1,56 ,040 ,041 ,040 ,030 591 0 40 ,00 
,000381 50. 50. so. 2 0 1 o.oo 355,00 355,00 

• CCHV= ,SOO CEHV= 1.000 
11 1• 1 149·0 ~Jh C:APD USED 
• 3280 CROSS SECT I ON 3633" 0 0 E <TE.1~;:JE •, 2, 04 FEET 

• SECNO DEPTH c•.,,sn_ CRP!S 1·1Sl:LK E:; Hl1 HL OLOSS 8Ai'1K ELEV 
Q ClLr>l3 l)C,-. llr<CJB ~Lll8 ACH PROB VOL TWA LEFT/RIGHT 
TIME VLOH VCH V~O~ XNL XNCH XNH ~TN ELM IN $STA 

• SLOPE XL08L XLCH XLOBR I TR I ll.L I DC I CONT COR I\H TOPw ID END ST 

_J ··-· . 
•. , 3470 l:NC~IOI\CH'-1FI\IT ST~TIO,,~,= 11•,n, 220.0 TYPE=, 1 T,10•,JET= 102,000 

1 L1.,···-··35s3~-oo· · 19.8'4- ·611.,!4 o,no 0.0,1 611,Si' .33 ,lq .14 606.60 :;,... 
• ,, 5370. 89. !:>231, 50, 41. 1120,, 30, l':19. 36. 607.60 518/ 

I\__ .JS __ 2.16 4,67 1.-:63 .040 .03~1 .040 ,030 59~.40 118.00 
. ,-- -·;000441 350, 440, M~l), 2 0 l 0.00 102,00 220,00 . , 

--·-:3za-o -CROSS SECTION 3783,, 00 EXTE,-JDEO 2. 01:l FEET 

• 

-:1 • 
,, qi-

____ ,, ·'\it i". 
_

1
1r 

·" .. ,. 
- • I 

;, . 
• I: l 

1-• 

, . 
• 

•• 
. ' l :, 11 
1; 
, . 
• I 

.I ... 
,,, 

'-,. ''· 
HI 

-• 
: .• 
" 

I:·• 
,, 
;.,. 

..:c t ~ ~ 

• 



, 143.() 

V~LLEY SECTION F 

19.~9 Eill.29 
--- o;--•· · ·53·ro. -
0,00 lo,Q() 
1110, li)0, 

o.oo 
' - 0 • 
0. 0 ll 
100, 

3280 CROSS SECTION 3833.0U EKTENDED 

•· 
I, 1J I,,·,-, "330T BY CHANGED ;. OHE HII\I\J- HV I N:5 -

•·: ,, 
,,,- .. 3470'-ENCR'OACH1<'F.}H STATro:~s= 

• ' 3833,00 19,92 "-11,32 . --

• I 

• I' ! I I •• ---

• ... 
•• 

" ... 
I ['I 
I ' 

• 
• 
• 
• 1, I, I 

• 
• 
.--,1 

5370. o. :,370. 
-- .36- o.oo 10,41 

,oooa76 so. ~o • 

I I ···••·· ----- -,, 
I . '" ,, 

L .I'·---------- -- - ----, 

1s:>.o 
O,,)Q 

0. 
o.oo 
50. 

0,01) 
. ·o., 
.04() 

fl 

TYP,~=, I 
: ' 

611,84 
,:;95 ,' 
.OJ6 

oJ 

2.11 FEET 

l fl2 • IJ TY' 0 E= 
0,0D ,; 1 :1. 0 0 

o. ? lb. 
.040 .030 

l (I 

.. .. 

'I '' il' ITA~r,.~T=' 

• 56 .os 
,~. "2'01. 

.o4o .o::io 
l O. 0 O 

1 r il'lGET= 
l, i:- 8 ,03 

0. 202. 
.040 ,030 

l o.oo 

'152.0li'O 'I I I 

6 

.23100000.00 
36, 100000.00 

591,40 143,00 
52.00 195,00 

27.000 
1.13100000.00 
35. 100000.00 

591.40 155,00 
27,00 182,00 

' ,, . I• I •, I I, 

' : 

• ,,_. .. ,._ I •t ,_ ,......';:._ 

•I 

':• 
-- - - ----- · -- -- --- 1 l l , ' 

ii'ie 
" 

,I 

i::e 
·. I 0 

, .• 
'3 ~-' ______ ,,\!\ -. 
·-

I 

• l I ) •• 
• 
• 
• , ; r l ,. ,. 

. -- ----~ 



' I , 
1 

I ' 'l> I 
' ' ' , I 

SUMMARY PRINTOUT FOR MULTIPLE ~HOFILES .. 
L r~El'(ff-CHEER +- -- •-·· , _..,. 

e1, 
., SECTION CH,;~IMEL MI~1 EL OF ,~.~X EL OF 

' 1• 1 , - -1\fUMBER .. LENGT'~. "RO o_()i,~ Y LO•v 'CHORJ •• 170.00 
1. -"·-·110;·00 

. ,., 170.00 
' 170,00 

0 l 1740.00 
·1 1740,00 

:, : · -·· 1T4·o•.·o o 
•i 1740,00 

· ! 11 · ·····-rtJ40·,oo 
1840.00 •· '" 1 l:l 4 O , 0 0 

,;- ·· ··,az,.o. o·o· 
• ,i 

• 
2037,00 

. ···-·2·0·37 • 00 
2037,00 
2037,00 

A 2087,00 
,,7,. 2087,00 
1111 - ....... 20,n~o-o· 

e! 2081.00 

• 
• ' ' 11 

• 
•· 

'I .... 2762,00 
2762.00 
2762,00 

--- .. 2T62·, 0 0 

3012,00 
3012,00 
3012,00 
3012,00 

3193,00 
3193,0il 
3'193~·00 
3193,00 

.. 32·43,00 
• 3243.00 

: 3243,00 
/-·-·· 32·4-:3·;·0 0. 

•' 3683,00 

170.00 
170,Jo· 
170,00 
170,00 

1570.00 
1570.00 
1570.00 
1570,00 

100.00 
100.00 
100.00 
100.00 

197,00 
197,00 
197,00 
197,00 

50,00 
50.00 
50, 00 . 
50,00 

67,.ou 
675,00 
675,00 
675.oo· 

250,00 
250,00 
2'50.00 
250.00 

lSl.00 
181,00 
181.00 
li\l .oo 

50~00 
so.oo 
50,00 

. 50.00 -

440,00 

• [_ ___ )~~i:_~? ....... !_!_~:-~~ 

•· .. ______ . ------- ---

• 

n t'\11 u.uu 
u.oo 
U,00 
o.oo 

n n n 
VII V 1,1 

o.oo 
o. 0 0 
o.oo 

0,00 
o.oo 
o.oo 
·o. o o 

605,10 
605.10 
605,10 
605,10 

o.oo 
o,ou 
·u. o o 
o.ou 

u.oo 
0,00 
o.oo 
o.oo 

o.oo 
o.oo 
U,00 
o.oo 

606,30 
606.30 
6()6,30 
606.30 

o.oo 
01100 
o.oo 
o.oo· 

o.oo 
n nn 
Vo VU 

o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

,, n Ii 
VoVV 

o.oo 
D.60 
o.oo 

, 0., 00 
o.oo 
0,00 
o.oo 

60?.,<JO 
602,90 
6U2,90 
602.,rn 

o.oo 
o.oo 
u.ao 
0,00 

o.ou 
o.oo 
a.on 
o.oo 

o.oo 
o.oo 
o.oo 
0,00 

603.50 
603.50 
60.:J.:,0 
6U3,50 

u.oo 
0 11 00 
o.oo 
o.oo 

o.oo 

o.oo 
o.oo 

,,, I•~ f.:L 
GROUND 

_::_n,.. -,.,. 
-;tr,r,• Ill 

';Ric', 70 
SA'l,70 
',IJ8. 70 

sf:1q.7n 
51'19,70 
5A9 0 7Q 
Sa9,7U 

'i90 .. 70 
590.70 
590.70 
590,70 

-391),1-\Q 

590.130 
':i90.l:l0 
390,RO 

"-90. 7':> 
'd0. 75 
590.75 
590,75 

,; ., 0 • l 0 
5-:ifl.10 
5'-10, 10 

'1,1 

'' I 

or.:;c,~RGE 
t CFS l 

3960.00 
')610.UO 
6450,00 
9U20,00 

_jG60.00 
3610,00 
6450,00 
9020.UO 

3310.00 
4670,00 
5370.00 
7:,10.00 

3310,LIO 
4670,UO 
5370,UO 
7510,UO 

J31U,OO 
'+b70,UO 
5370,UO 
7510.00 

. 5••0, 10 .. 

.:l310.UO 
4670.UO 
''370,UO 
1:;10:uo 

5c,1.3o 
5<il.30 
,<il,30 
':i'<l,30 

541, 40 
5'll,40 
o;,l,40 
591,40 

541,40 
5';lo4D 
591,40 
<;q1 ,40 

3310,00 
4n7o.oo 
5370.00 
7510,00 

3310.00 
4670,00 
S.:!70,00 
7::,10,(10 

3310,UU 
4670.00 
5:Ho.oo 
7510.00 

3310.UO 
4670.,00 

591,40 5370.00 
'3<ll.40 7510,00 

' I I 'I: 

C•JSEL 

602.,SO 
609,00 
610,00 
6,lc',SO 

603.61 
6U9.35 
610.36 
01;:,.do 

603 .. i;4 
609,46 
610.46 
Sl2.tl8 

6\)6,0~ 
609.61 
610,60 
613.03 

606.0S 
b09,61 
610.60 
613.u3 

ou6,22 
609,b7 
610.6';, 
613.07 

606,49 
609.92 
610,87 
613.21 

607.92 
610.15 
bll,05 
t-,1 3.41 

607.94 
6i0.15 
<>11,04 
t.13,41 

6US,21 
bl0.34 
t;,11.24 
613,bO 

HI/ 

1~ 

• .0 I 

,lb 
• 1 f., 
• 1 4-

/, 7 -~· 
D 13 
• 11 
• 0 \I 

.32 

.~6 
,05 
• () u. 

.16 

.06 

.os 
,04 

• l i' 
,Otl 
.01 
• 0 6 

.41 

.26 
,22 
.17 

,39 
.17 
• l => 
.13 

,26 
.16 
,14 
• 12 

.28 
022 
,19 
.15 

.22 
·>u • r... 7 

,33 
.4S 

'I , , I 

HIL 

o.oo 
o.oo 
o.oo 
o.oo 

1 1 C: 
J. o L-' 

,31 
.29 
,24 

.14 
,03 
.02 
.02 

l • 93 
, 14 
.14 
• 1 :5 

.02 
• 0 l 
, 0 1 
• 0 1 

.2~ 
• l :i 
,13 
• l 0 

.25 

.14 
• 11 
.OH 

1.29 
.22 
,17 
.20 

,03 
.03 
.02 
.02 

• l tl 
' 0 •• 7 

,19 
,19 

OLOSS 

o.oo 
0 • 0 0 
0,00 
0,00 

' ' 
I i' 1 

;, 1 

QCH 

3917.12 
4671.77 
5138,38 
:i910,63 

.05 3672.26 
,01 3503,31 
.02 3596,93 
,1)1 3890.73 

.os 1697,78 

.02 1199,25 

.02 1187,56 

.01 1206,55 

o.oo 1403.60 
o.uo 1191.39 
o.oo 1180,46 
o,oo 1199,00 

.oo 
• 0 1 
.01 
• 0 l 

.12 

.09 
,Od 
,06 

.oo 
,03 
,02 
• 0 1 

o.oo 
o.oo 
o.oo 
o.oo 

, 0 l 
.03 
.02 
, 0 l 

,03 
no 

oUO 

2774.65 
2801,86 
2881,90. 
3129,75 

3309.15 
3970,56 
4112,61 
4520,87 

2130,43 
2020.36 
1998.15 
2030.85 

1941.03 
1978,76 
1974,01 
2007,05 

3223.07 
3741.31 
3899,23 
4311'1,32 

3296.31 
4583.30 

.14 5230,93 

.29 7173.04 

1' 1 , ' ' 1 ,, I:' 
I 'I I I' .. , i ' I 

' I I ' 

DEPTH 

13.QO 
20,30 
21.30 
_23,8() •·· 

13.91 
19.65 
20.66 
23.10 

13.24 
18.76 
19.76 
22.18 

15.23 
18.81 
19.80 
22.23 

15,30 
18.86 
19.85 
22.28 

16.12 
19.57 
20.55 
22.97 

15.19 
18.62 
19.57 
21.91 

16.52 
18,75 
19,65 
22.01 

l t;,,54 
i8.75 
19.64 
22.01 

16.81 
18.94 
19.84 
22.20 

" ' 

TOPW,I.D .. 

121.87_ 
266.67 
390.24 
9.QQ. 00 

125.99 
515.7? 
561,59 
610,00 

135,04 
524.49 
568,64 

., ' 

609. o·o' ·---

212. 1 a 
526.42 
569,78 
609.00 

216.52 
527.62 
570.87 
610.00 

86.46 
339,52 
355.00 
355~·00 .. 

108,62 
349,87 
355,00 
355.00 

251,05 
353,59 
355.oo 
355.00 

130.05 
353,55 
355,00 
355,00 

97.21 
102.00 
102.00 
102.00 

i~ 
I' 
• 
• ,,. 

., 
-- • I ., 

,~I •• ' ,; t, \ ' 

" I \ 
' I -,,. 

.... ·1 

• 

•• 
- "1 \ ' ' 

• 1, I, 

;,!. 

" 
:;f• 

·· - -------~ ., l r t 
1· •• 
• 
• 
• f I l 

• 

". '·· ,. 

:e 

• 



• !' 

I ,,,11 
" I SECTION CHAl~NEL MIN EL ·OF '1.\ X 

L0,1 
o.oo 

EL OF ,"II\f FL CIISCrl~RGE 
(CF:, ) 
331,J.()0 
46Tu.oo· 
:i.:170.UO 
7':il0.00 

c1,1 Sf, 1,. c1 II 

.31 

.47 

• NUMBER LENGTH POr,o ,1 I\ y 
· • 3783,oo 100.00 

CrlO~O C\RO•l~D 
O • 0 0 fi 9 l • 4·0 

--r- ----:3783 ~-o·oc-·~· ·ro O'-~ Oll. ·- n·.-o o· . u. 0 o-· ··"5"",i f.'4 ll 
• 3783.00 100.00 

3783,QO 100.00 

•· 
1 e1· 

3833,00 
3833,00 

--- 3tl33,00" 
.3833,00 

,, I ,---,.-,, ,, ·sECT]Q,~ 
iNUMBER 

170,000 
170.000 
170.000 
170.000 

• ' . ,,, 

•· I 
• ,,_ 

• 1 .. 

\', ...... 

• I ·1 

A •· 

·~-- . -

1740.000 
1740.000 

., "1740.000 
1740.000 

···-i 84'0. 0 0 U -
1840.000 
1840,000 
1840,000 

2037.000 
,-··••-•7{)"37 • 0 0 0 --

2037.000 
2037.000 .I 

I .:1 2087,000 

I
,., 2087,000 
n ,:---- ··-z-0B1 ;ooo 

• '. 2087.000 

• 
• 

" 

2'762,000 
2762.000 
2762.000 
2762.000 

3012.000 .,, 
I· i II 

.. 3"012,000 
3012.000 
3012.000 

• 3193.000 
3193.000 

/· --- ·-·3T93". 1> 0 0 
• J 3193.000 

324'3'.'000 
• . 3243.000 

, 3243.000 
·-:3243 ~ oo·o 

• ~ I' I------~~~~~~-~. 
3683.000 

50.00 
50.00 
50.00 
50,00 

DISCHARGE 
CFS 

3960.000 
5/il0,000 
6450,000 
9020,000 . . 

19b0,000 
5610,000 
6450.·oou -
9020,000 

,,- 3310, 000 
4670,000 
5370.000 
7510,000 

'3310,000 
··4510·.ooo 

5370,000 
7510,000 

3310,000 
4670,000 
5370,000 
7510,000 

3310,000 
4670,0(10 
5370.000 
7510.0llO 

3310,00U 
41'>70,000 
5370.000 
7510.000 

3310,000 
4670,000 
5370;000 
7510,000 

3310,000 
4670,000 
5370,000 
7510.~00 

1310,000 
z.61 o ; o o o·· 
5370,000 

o.oo 0.i:>o s:;i1 ,4o 
o.oo O.IDO S·H, 40 

a.co 
o.oo 
o.oo 
o.oo 

n.oo 591.40 
o.oo 591.40 
0.00 ~~l.40 
o.oo 5~1.40 

Ct·/SEL 

602,500 
&o:i.ooo 
61U.OOO 
612,:,00 

6U3,607 
609.350 
610. ,Sg 
612,H02 

·oo3.'13'-I 
60'1,4b5 
610.4~9 
612,B76 

o0o.03c' 
609,bU7 
610,'.:>99 
bl3,030 

600,04; 
oo9.6u5 
611),5'1·, 
613,02.:J 

600.222 
bQ',l,ob6 
6lu.65<> 
613,074 

600,492 
6,)9, 923 
610.1167 
613.212 

607,920 
610.l~l 
5·11.046 
613,413 

'.:>07,944 
1;>10,150 
611,045 
bl.:1,415 

hOd,212 
61IJ.342 
•.',ll.237 

c•1ISEL OT.FF' 
E /\CY (1 

o.uoo 
6.'oOO 
1 • IJ O 0 
>,')00 

0,000 
5,743 
1.111)~ 
?,443 

0.000 
5,5?6 

,994 
?.<>17 

0.000 
3.575 

.992 
c'.431 

il, )00 
3.557 

• -Y 92 
2,432 

0,()00 
,,444 

• 91lfl 
?.,4?.0 

0.000 
.3,431 

.~44 
2,345 

0,UOO 
2,231 

, •.l9S 
2,31',7 

0.000 
2,206 

,'l95 
2,370 

o.oon 
2.12'1 

_qq0 
- ~ ·-

.:1310.UO 
4o7ll.00 
5370,00 
7Sl0.00 

6Url,25 
610,39"' 
fJll .2Si 
613,6,6 

60R.27 
blD.41 
611.32 
613.71 

• :,o 
• >34 

.90 
1.40 
1. 61:l 
2.oO 

C~SEL OIFF CWSEL-WSEL( 
EAC~ SECTION 

0.000 0.000 
o.oou o.oou 
0.000 0.000 
o.oou 0.000 

1.101 
,350 
, 3c:,9 
, 3 CJ 2 

,332 
,115 
.100 
.074 

2.093 
• 1421 
• 141 
, l '.:>4· 

,011 
-.OOt::'. 
-.OOC::'. 
-.001 

• l 7 4-
.06 l 
, 0 5 7 
.04:I 

o2b9 
-~~b 
,ll3 
.1~4 

1.4~9 
.~2Y 
,179 
,201 

.024 
-.001 
-.001 

.002 

e ~6 '-1 

, 19,: 
,193 
' 

0.000 
0.000 
0,000 
0,000 

0 .-000 
o.oou 
0,000 
u.ouo 

u.oou 
0.000 
o,oou 
0.000 

o.ouo 
O. 01.JU 
0,000 
0,000 

u.ooo 
0.000 
0.000 
o.oou 

o.ouo 
0.000 
il, 000 
0,000 

0.000 
o.ouo 
0.000 
0.000 

0.000 
0,000 
o,ouo 
0.000 

o.ouu 
0.000 
o.ouo 

i I ' I j " r 
I 

I 

HL 

,04 
~1f4 
.vs 
.06 

0 
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JOHNSON & ANDERSON, INC. 

Consulting Engineers 
P.O. Box 1066 • 2300 Dixie Highway 

Pontiac, Michigan 48056 

Phone (313) 334-9901 

TO: Mr. Dan Morgan, Acting Chief 
Flood Insurance Unit 
MDNR-Water Management Division 
P. 0. Box 30028 
Lansing, Michigan 48909 

GENTLEMEN: 

DATIE I JO• NO, 
April 18, 1977 5555-70-1 
RE: 

City of Warren Flood Insurance Study 

RP;, r r rPP k 

Hydraulic Computations 
If •nc:loaurea are not aa noted, lundly notily us at once. 

WE ARE SENDING YOU JO Attached • Under separate cover via _________ the following items: 

O Shop drawings 

O Copy of letter 

COPIE!I 0 .A.TE 

l 4-14-77 

l 4-14-77 

l 4-14-77 • -

NO 

JO Prints 

O Change order 
• 

Pl an & Profile 

HEC-2 Input, Output, and 

Hydraulic Analysis Book 

• Plans 

D 
• 

DESCRIPTION 

J&A !PLOT 

• Samples O Specificatio~ 

THESE ARE TRANSMITTED as checked below: 

:Q For a pprova I 

D For your use 

O As requested 

O For review and comment 

REMARKS: 

• , Copy to: 

(Yellow copy to File) 

FORM GU-030 (11-72) 
WCR/dp 

O Approved as submitted 

• Approved as noted 

• Returned for corrections 

0 

• Resubmit ___ capies for approval 

• Submit ___ copies for distribution 

O Return ___ corrected prints 

S! G NED: ,,,,,..---..... 

~ cti:---
William C. 7ssw, ti. 
Project Hanager 
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HYDRAULIC ANALYSIS 

Introduction 

The stream being studied is the Bear Creek in the City of Warren, Macomb County, 

Michigan. The study limits include the Bear Creek from its confluence with 

the Red Run Drain to its enclosure at Van Dyke Road, a distance of 0.7 river miles. 

The field survey was taken January 1976. 

The 10-, 50-, 100- and 500-year flood frequency flows used in this study have been 

approved by the Michigan Department of Natural Resources (Letter dated: April 7, 

1977). 

The project manager for this analysis is William C. Rossow, P.E. 

Method of Analysis 

Water surface profiles were computed by the HEC-2 standard step-backwater computer 

program developed by the U. S. Army Corps of Engineers. 1 

The hydraulic model was developed for the JOO-year flood frequency flow. Since this 

discharge causes both bridges, in this study, to flow by pressure and weir flow, the 

"Special Bridge Routine" was used to compute losses at these constrictions. 

Variables and Coefficients 

The roughness factors (Manning's "n") were established by comparing the photographs 

::in.rt ,-1,,:.c::rrin+innc:: fn11nrt nn P::iaP<: lnl 1-n 1?1 in nn,,:.n_rh::innPI i-:lvrlr:::uilirc hv VPn TP rhnw_ ...,,,...., 'J...,..,..._. ... t' .... ....,,,.., .._...,,_u, .... '-'''., ._.b.._._. ............... .._..,__ .. ,, ....,t: ..... '' ....,,, ........ ,._ .. ,., .............. _._.,.__, -J ..... ,, .,_, ...., ........ , 

with photographs and field inspection trips taken at every field cross section. "NH 

Cards112 were used to describe the variation in roughness across the cross section. 

Since the channel bank slopes have more vegetation than the center section of the 

channel, the bank slope "n" values ranged from 0.05 to 0.07 depending on the density 

of vegetation. The overbank "n" value is 0.0!/ due to urban conditions bordering this 

watercourse. The center section of the channel's "n" value is 0.03 due to recent channel 

improvements. A consideration in the selection of "n" values is that the l00-year flood 

is expected during the summer season. 
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The contraction and expansion coefficients used in this study were 0.3 and 0.5, respectively 

(except10n: an expans10n coefficient of 1.0 was used downstream of the enclosure 

at Van Dyke Road to a point were the floodway had widened to full valley width). 

The total loss coefficient (XKOR) used in the HEC-2 "Special Bridge Routine" was determined 

as outlined in Exhibit 2 of the HEC-2 Users Manuai. individual coefficients were i.aken 
' 3 from tables published by the Bureau of Public Roads. 

Starting Point 

The Bear Creek was started at its confluence with the Red Run Dram. A stage-discharge 

relationship for the Red Run - Bear Creek confluence was determined. Then using 

the flow in the Red Run corresponding to the time when the Bear Creek is at maximum 

discharge, a starting water surface was determined. __ _ 

Synthetic Cross Sections 

The synthetic cross sect10ns utilized in this hydraulic analysis are a repetition of field 

surveyed cross sections. Since inverts are known only at field surveyed sections, a 

straight ]me is assumed between these known points, with the inverts of synthetic 

cross sections adjusted accordingly. 

Sensitivity of the Roughness Coefficients 

Two backwater runs were made for the 100-year flood varing only the roughness coef

ficients. An increase in the roughness coefficients by 20% results in an average increase 

in water surface elevations by approximately 0.1 foot. A decrease of the roughness 

coeffiCtents by 20% resulted in an average drop in the water surface by approximately 

0.1 foot . 
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FIFLD 
SECTION 

·+. j.:; 

J<----a 
I' 

s' 

' " 

''i 

i ·r ., 

} 

~ ,-• 
; ' 

,; •• ; -,, 
Ii - -.· 

C 

D 

E 

F 

J:71) -~ -

lR40 

203( 

2Hfl7 

2762 

3012 

3193 

3243 

3683 

37F!1 

3g33 

OESCRIPT ro,,i 

V11L-C.£Y St::CTION I\ 

VALITY SECTION~ 
RIGHT ENCROACHUENT DUE TO EXPANSION 

dHIOGE SECTIO'; " CHICfiGO :~OAD D0'. 1NST~EJ\h FACF: 
GHOU~0 POINTS ONLY 
~LEND OF ~ECTIONS H & C 
RIGHT ENCHOACH~ENT DUE TO EXPANSION 
OVERBANKS SKE~ED FOR PERPE~DICULARITY TO FLOi 

8RIOGF: ,ECTION C • CHICAGO "WAD UP;,THEA:'. FJ\CE 
HIGHT ENCHOACHMENT nuE TO EXPANSION 
ROAD TABLE SKEWED FOR PERPENDICUL\HITY TO FLO~ 

QELOCATED VILLEY SECTJO~ 9 
l'1VERT AOJUSTEIJ 
HlhHT ENCHOACHMENT DUE TO EXP,NS!ON 

/ ,, 
I/ALLEY SECTTO'J n 
~IG~T tNCHO•CHMENT DUE TO EXPANSION 

i:JRllJGE SECTION ·• 11 >HLE HOAD DO"NSTHEAi-1 FACE 
GHOUNP POI1HS 01\lLY 
~lTilD OF SECT I 0"15 IJ ;,. E 
LEFT~ RIGHT FNCR0uCH•FNT DUE TO ECPANSION 
OVfwdANKS SKE~ED FO~ PERP~~DICUL•RITY TO FLO~ 

9QI9GE SECTION E ~ 13 MILE ROAD UPST~EAM FACE 
- LEFT~ RIGHT ENCHO\C~•E~T DUE TO EAPAN5IO~ 

i<OAQ TABLE SKE"ED FOK PERPE"ID ICULAR.J TY TO FLO•r 

QELOCATEO VALLEY SECTION 0 
I!,VERT ADJUSTED 
Ll:.-FT & H{C~HT Ef\JC>10~Ct,0ENT UUI:. TO EJ\Pi,.N:iION 

KELOCATED VALLEY ~ECTTON F 
LEFT L HIGHT ENCROICH~ENT DUE TO EXPANSION 

lli!LLEY :'>ECTJOM F 
LEFT~ HIH~T ENC~O~CH~ENT DUI:. TO FXPANSION 

RELOCATED VALLEY 5ECTTO~ F 
.LEFT~ KIGHT ENCR.O•CHMENT DUE TO EXPANSION 
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· \~ohnson & ,Anderson, Inc. 
, Consulting Engineers 

• 1 P. 0 Box 11 66 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name:c ', y ~f 
Date: \-\~-lb 

Remarks: p ,,\ I " !'(' I 
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-z.. 
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.\.\"I 

Width of Piers: '=><-1;- 1 Pier Shape: 
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JOB NAME: (',nl OF t/41cRed 
WATERCOURSE: "23e4.(. c:',f.t;t:Y( 

CULVERT DESCRIPTION: 00)( C'ut.. o/1;1?., 

do J,./4d{1v/,1u...s, 

WEIR DESCRIPTION: f34vE!1 la""() 1'/4 t1 

/Jl FOOT oiceAO rl-l 
, , 

A = 307.,,9q D = ;c,/ 

WP= 95.3 
, 

Ke= o.5 
29.1 _ / ,,,.._1:::.L '°' ,., I~ 

R4/3- 0·'\./....,}0 n = V• r,.,,,11 ..;; 

CALCULATIONS AND COMMENTS: 

,ffi~•,,,1 - :4,J,v.l ~~ .I( -

_A4. wi' ,.s CbAC'R~ 

,tl=-0.0J5-

- XA'o.e-

XICCR.:: I.+ O, 5-1o (b./00t:>)( o.0/~)z {;YT) 

/1(0< ::- /.711 

I . 

• • 
JOB N 0. I 555~ I 70 I . / 1.3 
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e:,oe.y EL. "o5. I 

. //At. t..e . / ~,✓• «no 
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Fl S.!J0.7 
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- aFQ-
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_,)✓1: A c::3.5 · 

A 3.5 Q,/Q .c:.. 0.15 -r~,I T :- 36" 
::-

,µcR_~R:IR. t!" (,lJ.,:: 

A::$.:> 
✓ 

foFQ,. 3.D5 

' 

'I 
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~ ~ohnson & Anderson, Inc: 
Consulting Engineers. 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: (\i 
Date: 

\-\S-76 
Remarks: R \ I ,.,,, ''R'l 

Width of Piers: 'See. ske,.\-J., Pier Shape: Sec:. 

Water Elevation:~:,.. " I. 
I l:t>F S°.>i.4-i 

Length: 1" , \ 
I . I -DI. I 

Profile View 
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; JOB NAME: {'1T/ OF WA R ;eol 
WATERCOURSE: 6e-A~ (! R.e"f:'I' 

CULVERT DESCRIPTION: C:cK C ULVc I?. T 

M, /0#6'W'A'L~ 

WEIR DESCRIPTION: PAv'c D ico,..do~I 
1s1 roor 8i?r:A.o ri-1 

I , 
A= 3/6. C 0 o: I<. I 

WP= 95.:6 
• 

Ke= o.5 
29.1 = f,,olle· n = 0.015 
R413 

CALCULATIONS AND COMMENTS: 

-/4,1,/111(!, ~ "11 " -

,A LL w,?. IS (!, CV/f /c clc' 
. 

(l::'0 0 IS 

- X /(o'i?.-

X 1(_0 R_,: /. o -t0.5 + ( 6. 011 ~){o,o 1i;J r..(;61) 

Xl<oR.=- J, 711 

• 'I I -· • 
JOB No.ls.ss.s I 7o I I Is 

CULVERT LOCATION: 13-/ftt..£ 1(0,41:) 

BY ?::CY/ jDATE ?-8-7T I 
f/:>3. 5 EL. 606 . .3 

/'f,4x.(.<!. /(;,,/. c LT,<'. i) 

EL. 5,9/. / 

EL.SY/ 3 
So= O.O'.XJS:<;,.:, 

~ -

L= 181' 

Sta. 31..93 I j Sta. 301e 

-c'OFQ-

~ v~. A ::-. t/ , 
A t/ 

.T/lr:d z .. 3b ::- O.I/ < 0.15 

THc:?..efbR.~ US€: 

It:: <I 
, 

Cbrq =- 3. o5· 

I ,' 

I 
·1, 
·'· 
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'' ·, 
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;;r 
,\ .. 
. ' 
''i 
! 

I 
J 
:1 
I 
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• ~ ·, 1,·.1 ,,
1

,, •r, 1•..i'i 1 i..l•• t
1 

1' ~ 
·'~·,:. ,; (j ~ i -~, ,,•,1:-1~" J~,,~,11a·1.r1• ' i_ artr, ~ 

',.•,·: 'I' ' I :, '' ' ' ' •,. .', 1l I ,, 1' • ~~1 1 -nt. t t 
,· t'•"l,11,_i ;; ,t,., .. t.,•1,1',!1 ·1i:'~''1. 1hM •,' 

j•' , , ~n , ~, 
1' C, ;J 1;) •• r ',a µ,,i, 1~'

1
\,' / 

Xl 3'+ 124. o o· .. 151,00 - ... :-, 

~ ! ' I ' ' ;• '' 

' i 
' 

., 

0 0 0 '· " · 1 o · · o o' ' .. · 1'.. o·o · '· " · ·1 ,,,_.' · 1 • ., ' • •'> ¥ •"' ,•J • • ,~•r~ ... • o I-'''• 1•'1•~•:l,/~l'f 11L~;•,r.-,t .. ,1 
f •I 1

1 
',, 

, ', 11f~i• r•,, • ',.1•11, ,' ,,,,,,',,~,•, 1-..,r·!hi1'1 "'' 
•-l - .. t;i ~• i ,i,t ,._-• ,'l••,"t,; 

1
1 ~ •·,, ~ 1 : ,,, ••1"!'1""11''~ !~ '1i:-\•,],i,• 

- ,', '. • I, I' 'J' ' ,, ' ',:, ' ' ., ,,, ' ' • , , , ,, •• , I, , , t, • , r , ., , , L "'i t~, ' I • , i , , 
, •,' ' j • • - t ! ', ,I 1 ', ' i, 1 ' ' " 1 , ,.~, •11: , I "', :, , 

. I' 

,, 
.,, 

l:!T 20.00 0,00 610,20 0,00 29,00 0,00 ,:, ' o.oo. 

' ··'.:;.,··;····--fr• r;.-i ~ ... ~--.,,.~~-:...: ... i· _ _:;:..:;,:::..,.:, :;·:-:-- ·~".·-~_1._ ...... :,,., ,-, J-,'./ 1 ,; '. •. , ,a .. , . ; , ·. ·, :· ·:"·'~"-~ . .; · ... .: .' ,'~r"'':;, ,.·;, '; I ;:--· , : ,.:_~: ~- ,;;~;.~ '.:-;_;,(it +~ ; ;,i 
r, , . ~ ., ~ i' 

---BT 98,00 606,60 0,00 
BT 606,60 603,50 136,00 
BT 602,50 139,00 606.40 
BT 111,00 606,20 0,00 
BT 607,70 o,oo 355,00 
BT 0,0 ' . 

GR 610,20 ,. o,oo 609,20 
__ GR t!9_6_, 7 0 1_0_1_, 0 0 _,6.0_ '!._, 10 

GR 592,50 124,00 591,50 
GR 592,40 137,00 602,50 
GR 591,40 143,50 591,40 
GR 595,90 152,00· 595,90 
GR 607,70 301,00 608,30 
*******************LISTU\lfa OF TOP 

124,00 602,50 125,00 603,50 
139,00 603,50 150,00 603,50 

124,00 595,80 124,00 6 _Q_g_, 5 0 
133,00 591,40 136,00 591,40 
138,00 592,40 139,00 591,40 
151,00 602.~0___l..51_._Q_Q__59~ .-7. 

101,00 
606,50 
603,50 
174,00 
608,30 

29,00 
107.JJO 
125,00 
137,00 
150,00 
157,00 
355,00 

A['lD BOTTOM 

606,70 
603,50 
150.00 
608,30 

o,ooc 

606,70 
5_'?J,_ .. 6 P 
591,40 
602,50 
592,40 
606,20 
605,50 

SECT I0t~S OE 

136,00 603,50 137,00 
151,00 602,50 

124,00 59_2 • 50 125,00 
137,00 592,40 137,00 
143,50 5<ll,40 150,00 

0,00 124,00 606,60 
137,00 606,50 602,50 
606,30 603,50 151,00 

o.oo 201.00 ,, 607,90 
401,00 605,50.: 0,00, 

58,00 .', 605,90 67,00 
1_2_2_, 0 0 59_5_._§0 l_~lt_._O 0 
129,50 591,40 133,00 
138,00 592,40 138,00 
151,00 602,50 151,00 
171,00 608,30 - 174,00 
401,00 607.20 451,00 

ORIFICE******************* 

602,50 138,00 602,50 

591,50 +29,50 591.40 
602.50 138 • 0 0 602,50 
591,40 151,00 592,40 

************** LISTING OF COOfi.DINATES OF ORIFICE********************* 

124,00 602,50 125,00 603,50 136,00 603,50 137,00 602,50 138,00 602,50 
139,00 603,50 150,00 603,50 151,00 602,50 151,00 602,50 151,00 592,40 
150 00 591,40 1'13,50 591.40 139,00 591,40 138,0Q 592,40 138,00 60 2 50 

137,00 602,50 137,00 592,40 136,00 591,40 133,00 591,40 129,50 591,40 

125,00 591,50 124,00 59?.,50 124,00 602,50 124,00 602,50 

't ~ 

602,50 125,00 
138,00 606,40 
606,30 6J!2.- 50 

0,00 301,00· 
451,00 607,20, 

606,60 98,00 ',_ 
602,50 1_2_g_..o_o __ 
591,40 1 136,00 , . . 
591,40 139,00 
594,70 151,00 
607,90 ' ' 201.00 r. 

J 
I 

l 
1 

------. 
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I 
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· dowNsTREAM 'FACE 1: •p. 1 MILE Ro~o 
ENCROACHED ON 10, 50 AND 100 YEAR 
FLOODS DUE TO PRESSURE FLOW 

BRIDGE SECTION A 

1,'' I , • • 

" ' 
'I ' j 

' . 
;:,'--------,.-•-..........--~------- ~--'UP,S+RcEAM·-F·AGE·-l:4--l'IH::·E•·ROAD---,·'•~--·------·-·••·0

•" -·--·-·-•• -----~----

5622 

. . ' ' -- ' -..-a -l 

ENCROACHED ON 10, SO AND 100 YEAR 
FLOODS DUE TO PRESSURE FLOW , 

·*5-e-ARfr-USED ··TO--E·NCROA•t-t·- ---- -· -----
NON-EFFECT I VE FLOW AREA ON 
100 YEAR FLOOD·. 

• ----- _, ._, t,._ -- -• ·-e•,', 

VALLEY SECTION B 
GROUND POINTS RELOCATED• 
INVERT- ADdl:lS·lEO---- .... , 
WATER HAS PONDING EFFECT IN THIS AREA 
ENCROACHMENTS USED TO DEFINE :1~~1--~- ... -·· ... ·-•---· ------ --·- --- .. ----~- -· .. ElC·IS·fI·NG-GROUND ____ ., ______ · .... ·-- -- -------· 

'''.[ •-··-· ...... 

•· ,, 
8 5800 VALLEY SECTION B 

INVERT RE 11.DJUSTED•· 
ENCROACHMENTS USED 
EXTSTING GRO(-!ND 

TO DEFINE 

'------------------- -- -~-------- ___ .. _,.__ _______ ----~-- - -- - ---~ --· -----
·•I 

·"· ' ,, 
C 6330 

I --------- ------·-- - - ------- -------· -

6393 

VALLEY SECTION C 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

---- .. - ---· 
BRIDGE SECTION D 

------.-,.,-•--......... ---·-- ~ .............. -~ - -

- ·--- ---

' :e: 
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IJ 

;,; . ,. 
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···---···. _'.;! 

------ ---··-·--------ii:/. "1 
:: . 

-----· . . -· - - __ ;,1 
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,,,~ 

•
1i"~-- D 

DOWNSTREAM FACE RAILROAD BRIDGE 
----ENCROACHMEN-l·S-OUE- ·T-0- PRESSl:lRE FL:OW··----·---------- ---- ··--

,;;:;. 
1, : .. ----· ·- .... -------------- --·--· ·----·-·----··-i:-

" 
6407 BRIDGE SECTION D 

I 
--- --UPST-RE·AM-F·ACE--·RA I LROAD BR I·DGE ---------•!::1 ENCROACHMENTS DUE TO PRESSURE Fl OW 

!"•--------- --------- ---------6-907~-----·- -------·V-ti.L:LE-Y-SEfr'H·ON--E -----· ---- · .,. · · ---
" .,., GROUND POINTS RELOCATED 
, ' INVERT AD,JUSTED 
,l3~------ --- -- ------- -- ------- ---- - --
lj< 

I' E eps: 7400 VALLEY SECTION E 
INVERT READJUSTED 

1: e 
------· ·-- .... ··--------- ·-··. - -----•··--"1 ,, 

··- - ~ ~- .J: 
(1 

1:~1-
1::1 _______ ·-·-----F ·-

•-·-------- --- ··- -- -- - ---- ------------ -- ·------ - ------- -------- --- - - ---- --- - ·---'--·--•----·- ------ _4.C: ." 9000 

" G 10010 

VALLEY SECTION F 
LEFT ENCROACHMENT DUE TO BUILDING 

VALLEY SECTION G 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

· -· -GAGE--L:OCA T·ION-·BUR·I NG-•1968-Fl::-OOD · · ;--· 
· ·· · · · ·· SEE TEXT FOR··OISCUSSION----- · •· ...... 

;;i. 
............ -· - ------- .......... il:I. 

;ss 
- ----- ---------------- ---- ---- . -- --·-------- -- - --------~·5& 

" - ..... --· '.:i,.a· 

"· --------------"'·00-71------·BRIDGE·-SEC·T·I·ON-·H·---· ................ ---· · -- ---· --·--·· ---· · ............. .. 
~[ DOWNSTREAM FACE NORTHBOUND MOUND ROAD 

~-1 .... 

:::1. 
... . - . . .. . --------;j 

,,j. 
• ,, ENCROACHED ON 10• 50 AND 100 YEAR 

" ------· -----· --·--·---·--- ---Fl;;OODS-DUE·•T·0-PRESSURE Ft:OW--'"I- ·-

•" BRIDGE SECTION H H 10122 
--------------- · UPS·TRE·AM ·F ACE-·NOIHHBOUND··MOUNO· ROAD· ·--- ---------------1jl:. 

• I
" ENCRO.ACHED ON 10 • 50 AND 100 YEAR 

FLOODS DUE TO PRESSURE FLOW 

• ~1------------··-----l 0_1_5_1 ------ i~~t~-~-:~i·~-i~~~~-~-0·;:~::··•·- ·-
,, 

·• - ---- SE C-T-I-ON·-1:0C-A·T·E·E>--T·O • MODEl:--E·XPANS I·ON 
CONTRACTION BETWEEN BRIDGES ON LOW 
PRESSURE FLOW 

1,,1 
--7,:1 

"··• ·AND---- --- ------- ----- ------------ ------ --~------ ---------------- ---------~ 

OR • 
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.Ft!.'ooDS DUE TO PRESSl!JRE FLO•" ' 
PRESENT, GAGE, LOCATION 
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10245 " '' ' 
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BRIDGE SECTION I 

' ' ' •1~: 
DOWNSTREAM FACE SOUTHBOUND MOUND ROAD 

-------~-ENG-RG•AGttE-D-ON-l-0·,••50-AND•--·100-.. Y·EAR~------------·-------·-• ---·-·------· 
FLOODS DUE TO PRESSURE FLOW 

I'~----·---,-, i-·--·----1·0-3 0-2---·--··· .. · 
'' 

·--BR·IDGE-SECTION--1---- .... ---·-----,-- ·•----·-- -· ........... ·-·-•----··•-·• ... ---- ·--·-·-
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. '!, 
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UP~TREAM FACE SOUTHBOUND MOUND ROAD 
:\:'.NCROAC•HED ON' lo, 5.0 'AND 100 YEAR,: 

·•F·LOODS. DUE ···TO" PRESSURE FLQWL ..•.•. ,., l-L- .... ,, •• ,,~ ...... • ,, • ' - - - ·t ' ---

,, . 
' ·J 
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·-11400 VALLEY SECT-ION J ··· .. ; •.. ., 
I 

I'' .,., 
I, 

,, 

·------·•• ·-·--·------------------------ .......... .. 
13200 VALLEY SECTlON K 

· .... - .. ·+·3995---· .. - -·BRI-DGE -SE·C .. T ION·t ·· · ..... · 
GROUND POINTS RELOCATED 

·1·3996---· ........... - ·l;lRIDGE ·SECTJ-ON L 
DOWNSTREAM FACE FOOTBRIDGE 

L------·--t---· -------i400-4-·------<>R·IDGE--SECT·IQN-t· .. -·· -- -----·---
"' • ,,1 UPSTREAM FACE FOOTBRIDGE 

t~--·--·-- ·- ....... ·------1·4·005- ... ----··----·BRT·DGE·SECTION L 

•fl---------M-------<-4-90"----· • __ :::~:.~ __ :::: .. ::N::L~.~A-T~-D--.. --

•r::· N lbSOO VALLEY SECTION N 

etl -0--·•···--·- ~~-80-0--------~-;;L-LE~-·~-~~T-.-~~--~ 

~ INTERPOLATED Q VALUES ENTERED TO MODEL 
f '----------.. ----. ··-----·--·---- .. ----·GR·ADUAtl:Y··VARYJNG FLOW·•· ... -- ......... ···-·---------.. ·---. . ,;: .!:~ .. -
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----------- ------------
18075 BRIDGE SECTION P 

-·-DOWNS·T-RE AM F·ACE .. R-Y AN--ROAD 
ENCROACHMENTS DUE TO PRESSURE FLOW 
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UPSTREAM FACE RYAN ROAD 
ENCROACHMENTS DUE TO PRESSURE 

VALLEY SECTION Q 

FLOW -~· I 
• • • • ·-. .. --··---- .... ,. . . ... .... "1 

:~le .,, 
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20097 VALLEY 
----r.RQUND 

INVERT 

SECTION R 
POINTS-RELOCATED 
AD,JUSTED 
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--- - - ---- ---- - . ---------- ___ ... 
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1 1----"" ·· ...... ··--·· ·--- ---20304----------V-AttE-Y-SEC·T-ION-R------------ I" 

- •• ----- ---- 'J,,, 

.• I.) GROUND POINTS RELOCATED '.:• 
INVERT ADJUSTED • 
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---!~~i·~!~-~!l~i-!:·g~~~~ .. :T::-P-AN-;I~~ ·-0-F --;~~~·-----·-----· -- ..... ---.-. ---~:_· - ·--~·_--·_:_: ___ --._-_-__ -_~~-~---_-_.--.• ~---·~:-_ .. Jj: 
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INVERT ADJUSTED - .. -, ,. ... - ~· - ~ - .. "' - ' .. 
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i 120373 
i I: GROUND POI,NTS RELOCATED'. , 

I , r 1 , , , , 

ENCROACHMENTS DUE TO EXPANSION OF FLOW • 6 · r"· l ___ .. ____________ ~,0,38¼-------V-<\l:±£-Y-S€¾-T-HlN-R~------'---------..,-,-------·---

• GROUND POINTS RcLOCATED 

e 
7-;-

I',. 1:1 ENCROACHMENTS DUE TO EXPANSION OF FLOW 
' '~--------

'' 

I, 
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. " '.. ' - , .. ,,___.,..... __ ,....,._____,... ____ ..,. __ .. - + 

VALLEY SECTION R 
I, 

. I, GROUND POINTS RELOCATED 
E"IGROACHMENTS DUE• To EXPANSION·:OF ·Fto~:L . 

,I •• " l I ' 

-------,.--1) ,_ ... __ '' j :-~~~ -- ; ' '' 
---; •---

' 

' •. • 2039_3, 8.RIDGE SECTION _S .:I• 
·· ·· · •- - -·---------·GROUND-·PO-I·NT•S-RctOCA·TED -· 

LEFT ENCROACHMENT BECAUSE 
CONDITION 

20394 BRrDGE SECTIONS 

OF LOW FLOb/ 

DOWNSTREAM FACE PRIVATE DRIVE BRIDGE 
· - --- tEF-T-·ENCROACHMEN·T--BECAUSE--OF·-tOl;I-Ft:0"'1--------- ....... .. 

CONDITION 

- -- ' --- -----{; 
1-:, ,1,.,e 

• • ' -, j 

---·---- .... -- --- - . --------· ...... --- ........ j•· 
i1' -,::• 
I 

· J'. ,, 
, .• !;, 

------~-----.. --2--0-40-7--------!3-R·I OGE--SEC1 I·ON·-S·--- --~-------- --- ------ ----------~---------.------ - ---- - --·---------~ ------------- ----
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LEFT ENCROACHMENT BECAUSE OF LOW FLOW ". ,,I 
21, • 

" ---<,ONDr'HON· -- ....... .. ... -- --··---- · .... ·-· - ·- ..... -- ...... · ....... -- ·--::I 
• L , •,:·,1' • ~ 20408 RR!DGE SECTIONS 
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• ::1--1 -------·------------------G~;~~N~~~g:;~~~~:~i-o~:~~~~~-~;;--L-0~-F-;_O;- . -· -------------· ----•-··---------------···-·----· ·- ----·---:::. 

::1---------------------------c_o_N_D __ I T_I_O_N ---·------ --·--·-----· ........... __ ---- ------·- _ _ -- ___ . --- ------- -----· ------- ------ .. --·-- ----:::1 
.,, 20418 VALLEY SECTION R •. -

GROUND POINTS RELOCATED ;;I,. 
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" • INVERT ADJUSTED ., • 
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,----- ---------·· --- ------ ----E-FF-E<:-T--OF---ltA "fER------· ---· - ----------· -- ---- ·- ------ · ------------ · ---·-·- · · ------ -- -- •---- - ------ ---· ----j" 
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31 14S 

• " LEFT ENCROACHMENT DUE TO HIGH GROUND :"1 • 
I'' 
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I ·-·--····---····-·--········ ·-.---·---··-·------··- ·•···-······. ··-·•·······--··· ·- ·- ........ ·····--···-······ ··········-·· --·····,,,.1 
"I ..-. "' ~1""J. nnn en nnn 7A7 nnn -:a.1,;. ,;.nn A~ a.nn A~_Ann A.~_A.nn n nnn ?nn n nnn '61A • "I A.L L,1.-.1evvv 1v•vvv ~...,, •vvv ~ ........ ..,vv .... _e>Jvv ... _ • ..,_.,. ""'-•-vv - ...... .,..,. ---.... --•--- , ;n.., :::--~:---:~g:~g.g ... ---4~;~-g_g_._ :~g::g.g ____ ·--s!·~~.g·---·- :~g~-:gg _____ . · l!:}gg_ .. _ :~g~~.gg.. · ~:;~-ig•-----•:~g~-~gg. ~::~gg · · ····---·· ':: 

e:,.i GR 610.700 98.900 610.600 108.800 610.600 118.700 610.500 128.600 610.500 138.500 "• 
~ GR 610.500 148.400 610.400 158.300 610.400 168.200 610.300 178.100 610.300 188.000 : 
/"

0 ··-·GR---·t.To-;-3'0·0··-·-·T9T;·900-···-·-6TO;;?·o·o---201 .:-·B"oo····· · · 6ro.:-2ot, ··-- ·211 ;100 1,1o·;;roo-· - · 221 ;600· ·· ··-· 6·1 o·.300 231. 500 ··· · ··· ·-··· ·--- "· 
•1.,·~GR 610.400 247.400 610.600 257.300 610.7.00 267.200 609.400 277.100 608.000 287.000 ::• 

,, GR 606.600 287.900 __ b05.700 288.900 604 0 900 289.900 604.000 290.900 603.100 291.900 • 
143 GH--ocr2-;3-o-o------2·9·2·;9·0-o 6-0-i·-~4-o-o----·-2·9·3-~·9-o-o--- ·-.. ·-6·0·0-~6-oo~------·29·4 .. ~acrtf --•·····s-99·~-eo1,-· -------i9s~·a1ro--- · ·- s99.ooo --- 296.Soo __ " ___ ...__ ___ ~-----·-·----57 •I .. ! GR 598.300 297.aoo 597.500 298.000 597.200 299.soo 597.ooo 300.800 591.100 301.100 •• 
.J ~R 597.200 302.700 597.400 303.700 598.000 304.700 598.600 305 0 700 599 0 200 306 0 700 3 
l:;i-i;ir--·-·599~·a·i10--30T.,1J0-·-00·0:4o·o---jo·0~TO·o--·-6-0T~TOO-·-·· .. ·309:600· ---·· 60Y~0·0·0 -··. 3l0~6·o·o---- -6·0-2-_-·5·0-o ·--··:ffi;6cfl5 - - ............. ··--:;1 

•H· GR 603.200 312.600 · 603.900 313.600 604. 700 314.600 605.400 315.600 606.600 316.600 J". 
1::L-:----!g:;~gg._ -~·!!;!gg __ :g:~~.gg ____ ~~!~~·~-gg. ---~g:: i-g.g ._ -- ~~~ :-~gg :g::~.g.g .... -·- .~~;-:~·~g. - .. :g:: ~~g ·-·-··-~~~: ~~~- -·--·-··----·--•·· ,:: 

A,,c' GR 609.400 366.200 609.500 370. 700 609 0 600 375.200 609. 700 379. 700 609.800 384.200 ,,,. 
•i;;i GR 609.800 388.800 609.900 393.300 609.900 397.800 610.000 402.300 . 610.000 406.800 '~,-

:"~--GR-··-·010--;-ro·o--· · 4T1-;30·0--··---5ro ;2·0·0--·•--··4.-s-;a·oo--·---6ro ;;200----· ··• 420 ;40 o· ---· --i>-ro·~·30·0--·-- -· 424 ;9 o o····-- 61 o. Jo o-···-·429·. 4 oo --··-·-·--· ·· · ·-· ··-·--7", •1,,: GR 610.400 433.900 6lo.4oo 438.400 610 •. !?00 442-.900 ·· 610.soo 447.400 610.600 452.000 ,,. 
I,, NH 5.000 .020 289. 700 _. --.045 296 0 600 0 035 306 0 600 0 045 312.800 .016 l,·1 
,i----"NA---·1+06-~ 1toll·~----.;;-o-;-oo·o· ·-- ·- ·.;:o-;·oo·o·--··---.:-o-;-o·o·o·· --··-· ··=o-~ o·o o ·-· · ·· · .;.o ;·oo·o ·-· · ·· :;;o~·o oo-- ·- ~· · ··..;-o·;-<fO-o-·· -- · "";;:0~·0110···--· ---;;,r;iroo- ··----·~···-····-·--::! 

• " '·I• ,,, Xl 250.000 90.000 _289.700 312.800 37.100 37.100 37.100 -0.000 -.300 -0.000 " 1 

c____GR--·5ro·;aoo·-----o--;-oll·o·--6To--;1roo---· ·9~90·0·- ···--oro·.900· ·· ---- ·19·~·90·0·· ··· ·- ·610·~9·0·0 ·--- ··· ··29.900 · 61"0. 000 · 39. 9()0 ------- · ·· ---•-"" 

• GR 610.800 49.900 610.800· . 59.9.00 610. 700 69.900 610. 700 79.900 610.600 89.900 • 
~n ~1n ~nn ca.Ann ~1n.~nn inc.Ann ~1n.~nn 110_Ann ~1n.~nn 1~9.Rnn ~ln.4nn 1~0.Ann 1 



. , .• • 0 6 • • IGR 61'0.200 ' 1990 700• I • ,'161\).·200, 209.7'()0 610.200 
GR 610.·'+0ll 249~700 610.600 259.700 610.600·, 

6~~~~00. GR 605.100 290.400 604.500 291.,200 
' . GR 601.700 294.300 601.000 295·.·000 600.300 

• GR 598.700 298.100 598.200 298.900 597.900 
GR S9T,;9·00--·:T<1·2-;ro·o·o~s-9-a1To·o---3·0-2·;-aoo 59-a-;'s oo 

69.8 0 610. 00 
219. 700,: '.' 610.200 · I 
269. 700· 1 •·i;o'a.ioo' ' 

' ', I 
4 't': . 

292.000 603.100 
295.800 599.800 
299.700 597.800 

17 .aoo I 
, '229~700 ' 

1 2'79.
1

700. 
·292.700 
296.600 
300.400 

610.200 I 

610.300 
606.700 
,60,2.400 
599.200 
597.800 

189.800 
239.700 
289.700 
293.500 

·297.400 

• • 

' ',' 
. ! . ' I 

• 30 :r.-s o·o--· -·5,r9·;--o<ro·-- · --T:rtf4'"::ro·o-~ ..... · -5'99-:°'+cfo--
3010200 D 

n5~0~0~---- ·----~] 
-., ~ GR -599.800 305.800 600.300 306.600 600.800 307.400 ,601.400 308.100 602.GOO 308.900 ." e 

I,' , GR 602.600 309. 700 603.200 310.500 603.800 311.200 604.400 312.000 605. 700 , 312.800 ······------••--,' 
,f---GR-·-6·os·;a-oo·---3-1T;•9-o-o---60s-;a·oo---3·2:3-;·o·o-o···•··t,Oif~"lifo···· 321f~10·0 -··600~1ocf· - 3·33.200 ---·600.000 ........ 33a.4·oo·-·- -

1

, 

• ,· GR 608.900 343.500 609.000 348.600 609.100 353.700 609 0200 358.800 609.300 364.000 1•:• 
, 1 GR 609.400 369.100 609.500 374 0200 609 0600 379 0300 609 0 700 384.400 609 0800 389 0600 -·----··--··-·-·•··•• ..... J', !, -··"-GR ·--- -·- ·509~·9·0·0·... ·-~-94-;·10·0· --- --6·,r9; g·,ro·----:l9-g~so o-~ · - --60·9·. 9o o·- ---•-- ·- 4tltt ~ 9tro· ., · ···-- · 6"fO ·~·oo <>'- -------•-4 ro ~-cro·,r-·---------6 lo-; ocro·· • ---------4-fs ;io.tf ·---------· 'fl 

t e!. GR 610.100 420.300 610.200 425.400 610.200 430.500 610.300 435.600 610.300 440.800 ': .• 
" GR 610.400 445.900 610.4-00 ~51.000 610.400 456.100 610.500 461.200 610.500 466.400 ',i . NH. 5.ooo ~020-·· ··29'f~5·0·0• . .045 . -296~.S"i:)O .o'.fs 305.200 . . _ .. ···~045. .. 3T0~300 .016 . 
•·. NH 476.000 -0.000 -0.000 -0.000 ·•· -0.000 -0.000 -0.000 -0.000 ·-0.000 -0.000 ... ,, 



,! ,,t, ' • I • 

• GR 604 '100 "264.000 603.300 . • · 264.'60!) ,602.900 266.00•0 602. 700, i 268,000'. 
GR 603:3]00 271.400 604.100. . 2.72~000 ,604.400 212.000. 60•7.400'· · '•2i7.000 
GR 613.200 477~000 614.300 553.ooo -0.000 -:o.o,oo· '-0.000 -0.000 
ss -0.000 2.110 3.o.l.o -0.000 8.ooo -,o.o,oo 35.ooo -0.000 

. NC 0030 .030 0 035 -0.000 -0 0 000 -,,0 0 000 -0 0 000 ·-0 0 000 

602.900 210.000 'i 
1j I • ' '! I j: 

612.000 377.00,0' 'I 

-0.000 ·-0.00•0 
602.700 602.500 • -0.000 -0.000 a . ~---------------------~·------.r:1 Xl 1065.000 -0.000 -0.000 -0.000 68.000 680000 680000 -0 0 000 .200 -0.000 ':.• 

;:~~~ =~:~~-~ .:~-;-~~--,;~~~-~-~-~-:-~~~ 6:~;~~-~- .. , .. , ... ;~~-~~~ ---~-::~-~~ ---~·~-:g-~~ -.-•--:g:-:-~g_ ... --- :g~g~g---· ---- ................ : 
--,---,..--- ---

e .' BT 11.000 0.000 613.900 0.000 11.000 012.600 0.000 111.000 012.aoo 0.000 '• 01 

ST 210 0 000 611.800 0 0 000 251 0 000 611 0 600 0.000 264 0 000 611.500 604.100 2640000 : 
, -··er·-·--t.-11 ;500 · ---· ·oos-;300----··204--;50·0-- ---51r;so o·· --0-0·0·;700·· - · .. 26'6-~ oo o~· ·- 6fl ~ s·o·o· - · ---60T;10·0---·· --26a·~ o o·o---·- .. 611'~ s·ocr-··•···-- --------- ... · · ·- - ·, 

u e, BT 608.JOO 210.000 011.500 601.100 211.400 611.500 6_06.700 212.000 011.500 605.300 ::• 
~ BT 272.000 611.500 604.400 377.000 612.000 0.000 477 0000 613.200 0 0 000 553.000 ,, 

.,i. BT .. ·--·&Tlf~ 300... . · 0 ;0-00 ... --o~o·o-o· -o·;·ooo-·-""~· .;;:o ;o'o·o. --- --- .,;o-~ 0 00-------· .,;o;·ooo-·-·-·---.,;o ;·o"!fO- . •· ·-· ..:o~OO O .... - .. -o·.00-0 ·------- •-··---· -~---,,, 
.,,., NC .030 .025 .035 -0.000 ·. -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 ·•. 

''I ., 
;,,:-· --x r··-- '1265; ooo · -- ·-"13·; ooo----,.o·o·;oo-o·-·--·43r;omr- ---200;,;rro·o-· · · 2rro·; o·o·o-· .... ·· zoo·~ o·oo ·-· · · ---;.;-rr. ooo··- -----·.:..1-;'7 3·0-·-•--· - ;;;·o ~·ooo · -- - --·-· --· 

•i•,i GR 617.200 0.000 616. 700 100.000 615.300 200 0 000 614 0 700 300 0 000 614 0 000 400.000 
1
., GR 606.800 417.ooo 606.400 418.ooo 606.ooo 421.000 605.200 422.000 005.300 423.ooo 
,.,r---GR--·00·6~~00·----·1+2i.--;1ro·o--6T3-;r;o·o--·---.. -43T.-ooo .... · · ol3~9 .. oo .. ----·44s.o .. oo--·- ·----~o;·ooo· · ....... ..;o~ooo ... _.o.ooo· 

•1:,: . 
,. Xl 1465.000 -0.000 ·-0.000 -0.000 200.000 200.000 200.000 -0.000 .780 -0.000 

-- -----------· ---
" .,,, Xl 1710.000 -0.000 -0.000 -0.000 245.000 245.ooo 245.000 -0.000 .950 -0.000 ,., 
,,i---x-i--17(;0-.'1100 

•"I ;, ~; 18!g .. :ggg ~~~~g~ 4~~~gg.~---~:·~;-~~-: -.... !.~g:g~g .. -·-- !~~:g~g _ 1~g;gg~ ......... ;g:~gg .... ---~::gg ..... __ :g;~~~ .. ____ __ 
.100 -0.000 

.,J GR 617.200 0.000 616. 700 100.000 615.300 200.000 614 0 700 300 0 000 614.000 400.000 

I
d GR 613.100 402.000 607 0 500 415.000 606.300 415.800 605.800 417.700 606 0 300 419.600 
, .. 1 GR 00'.1·;s-01r--.. -42t1· • ..-o·o---orr.70·0----4"'J7-;-s-oo---fi1Y;600-·-·- 4·3r.·ooo-·-·-- .... 6TJ:·900 · -'445 ... ooo .... ·613·;60 .. c,--5rs. ooo ---- ·· 

• J SB -0.000 4.040 3.040 -0.000 5.400 -0.000 23. 700 -0.000 605.800 
>,J 
i,,'-x1--r999-;o·o·o -r.iro·o----;;a-o-;o·o-{f"""'- ·--;u-... oo·o 189.oOo · ·----1a9-;ooo-- ---1a9~000 ----- =o.ooo ~--- ............ 400 ··· ---0.000 .. _______ .. · 

605.400 

•. ,,, X2 -0.000 -0.000 1.000 611.200 612. 700 -0.000 -0.000 -0.000 -0.000 -0.000 
~ BT 17.000 0.000 617.200 -0.000 100,000 616.700 -0.000 200.000 615.300 -0.000 

1

,, -BT--3-00;·0·0·0·--·- 6T4-;Too --o~.ro·o-- --· 4·00·.-0 .. 00·-- ..... '614 ~-oo o .. ---- .;.o·; ooo· ·-· -·402; o·o·o--·--· 6 r3;·1 oo.. ----..:cf; .. oo·o- · · --,.-15 ... 01fo ----- ..... - · 
.i" BT 613.000 607.500 415,000 613.000 609,500 415.800 613.000 610.700 417,700 613.000 

~ BT 611.200 419.600 613.000 610.700 420,400 613.000 609.500 420.400 613,000 607.500 
·,,----a,---434~·s·o·o·----· 612~700-· ·--aa-o-;oo·o---·-·,.-31;000------- 01 .. 3;·600· · ---- -~o .. ;oo·o· - --,.-45·;·000· .. - ... --513;9'00· ..... ·--;.·o·;-o·o-o·---- --sTa;·c;-o~o--- .... - ....... _ ....... 

•. ,, BT 613.600 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 

,, 
'l 

1u!. 
,J 

:'J 
;~• 
:~. 
7', 

-
__ ., 

" EJ -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 • t:: · ________ .. -·----- __________ .. -- ..... · - · .. ----- .. - -----------·-------·---- ..................... --· --·---- .... -· ·-· .. · ... "/3. 
!.,, _____________ .. , ____ ------ ----- . _ .. _ ...... ·---- ---- ------.. ------·· ....... ___ ---·-.. ------.. --.-3 ., 

- ' ---·--~~~~~~· .. __ .................. _ ... ·_· ....... ____ · ····______,. ~: ... 
":..· ---------------------------·---.. . ., ---- - -------------------------------· -

,, 
I e-------------------------------- .. ---·----.... __ _ 
I, 

I 
• "i • 5'; ~-------------------------

"! •"I 
---·-- ...... ---·-·-------- ----- ..... --------- --------·- - __ .. _____ --.. ·--------·-

''L-----------------------------·-- ·--------·-----·-----------·-----i -~ ,, 
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HEC2 VERSION UPDATED JAN 1976 
ERROR CORRECTIONS Ol,02,03,04,05,06,07,08,09 
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• , T3 MECKLER DRAIN 

. ---Jl 
e1. 

1-0 --1. 4. -o. -o. -0.000000 • b ~; .. NP~-~~ -·· ... -I-~~~~---·- --PR~;:-;-·-· --;~-;c·~- ·- -- .. x ~~-~·~. 
-o.oo 

FN 

-0.000 

.. ~vtNs Q wSEL 

. -·- _ -o •. o ........ __ .. -o. ... ~0_2 .• 000 

ALLDC lBW CHNIM 

-0.000 ..:o.ooo ..:o.ooo ... 

FQ 
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' ,, 
l•e 
' 
,, 
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. ; 1, ' . 1,.:i I' 11 ', 'ri: ! ; I 1. j:, [i ' I I 
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i 1' 
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·CCHV= .•l 00 CEHV=• • 300 
1490 NH CARD USED 

SECNO DE!>TH CWSEL CRIWS WSELK EG 
QCOB QCH QROB ~COB A"CA 

TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IPC 

3301 HV CHANGED MORE THAN HVINS 
,,, 
116 .. ----· ... ---·•---- ----------·-- ·-·- ---- ---- • -- -----. ·---·------- ·-·---•-*•• ----·-· •·~------ -- ------------- .. -"··-····--- .. -- -- - . --

--·-- ---·---- ·--------------- ---...------------•·• -------------- ,, ·1::~--r30-;011·-----6-.-6-8~AL~:~-;:-:CTION 0~00 o;o0603.07---·-1;20 -- -- ;44· ---- ---:24- -610~90 ------ --

e001 040. o. 840. o. o. 96. o. o. o. 6oa.6o 
,, .oo o.oo 8.78 o.oo 0.000~ __ .030 0.000 .ooo 595.20 291.61 

J_ 
.: . 

,, -·-;0·016·35-- - ----r10--;;-·---i3·0-.----· 130;-- - --".! --- o---- · · --1 o~·ocf -- 23·.42· 31s;o3· 
' " - -- - - - - -- . ' ' 
" e:23 Jrl. 
,,1 

'" " ·;3~ 

~:;. 
,,

1 
"Pi"RO" ·osED- ------------------------ --

• ,,1 3685 20 TRIALS USED WSEL,CWSEL 

"' ... ool 

-~: 3720 ASSUMED CRITICAL DEPTH 

F' SECNO DEPTH CWSEL CRIWS • SJ 

i" Q QLOB QCH QROB 
.'5.~ lME '1["013 VC'A VROB 

.1;: SLOPE XLOBL XLCH XLOBR 
s, I. 250.00 6.33 603.83 603.83 

01.n n CIA n n 

271 

•1::11T8S-MTtr"SPECTFTC-ENERGY--______ -- ---- . - ---- -- --- --- - - - ' -- -------------- ---- --- ----- . -- --------- ------ ---- . ----- .... - --- ----- ------ -------- ---- ·1l: • ' 

~1 ~ I ',. ~7'20-A"S-SOMEU--CRTTTC-A"L7>EPTff -- -- ----------- --------------- ----- -- ------·------ --- ------ ---- --- ---- -- ---- ---- J'. 

.'
,,I ·•· ;.,,, 
u SECNO DEPTH CWSEL CRI WS WSELK EG HV HL OLOSS BANK ELEII ,.,. ---o QLOB-- ---QCH _____ QROB~--A·["Qff- ---- ACH' .... -- --AROB . \IQ[ _______ TWA-- - TEFT /R-fGHT .. ------ - - - ----- ------- --------- 1 i 

_,l4i ... ,..,._I"" ,,,...,.,.,, ur-•1 ,,nr,.n v1.11 w1.1,..11 v11.1n UT .. 1 ~•"•Ya.I ~~Ta :1I.a. 
:ii~~! ___ ~~-~E------~~?-~~---;~E_H ____ ;_~-~~~---- !_!_~_I~~----!_~~" ______ _!~~_N_! _____ -~~~AR ____ !~;_~';Q ___ ~~~_;T ______ --·----- ------·------------- ______ -------------•i: I 

",...._ __ 2_1_;_4~~----6•-~-~ -~~-~4~~---6~:~--~--~~---~-0_47~!-- ____ l~~~--------•r-!- O.~~ 6:~b~~O . _____ ____ _________ ·i'.°I 
.1:: .01 o.oo 11.00 o.oo 0.000 .036 0.000 .ooo 596.80 291.81 I~·• 1 

:: .010725 83. 83. . 83. 30 11 l ---~---°-~--- ~~-•_.?~-----~-12._?_7 ___ ----------------·------ --------,~i 
•· ~· " 1490 NH CARD USED •l:r-!::-::N T::-:::~::::::~•CW-SEL~-- ---~------------~~----~--~~---_--_--_---_--_---------~~~~--- ------ ------•-- --------------- -------- ------------- --l: I 
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.• 11.:• ,[ ··i; :>::,i 
. ' · SUMMARY PRINTOUT FOR MULTIPLE PROFI:LES 1 

. . I . . 
11 · I 

: : ; ,: 

'111 · I I I 1 
I• , •. 

' ·' 

• , MECKLER- DRAIN ;!,------=-----~------------------------•·-------- 1'1' SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL HV HL OLOSS QCH DEPTH TOPWID ,'. 
U I' N MBER· LENGTH ROADWAY LOW CHORD GROUND (CFS> 1--------------------•------ ____ ,...,..,_...,..~--~~-__,__..........-·-· •-a----•--------•-•------ ----·•----•--•-•---------•----~• 

• :: o.oo o.oo o.oo o.oo 592.10 460.00 599.30 .31 o.oo o.oo 460.00 6.60 23.20 I:• 
~ o.oo o.oo o.oo o.oo 592.70 730.00 601.40 038 o.oo o.oo 730.00 8070 28.79 I 

I ., ' 

o·;o·o----o·;o·o------o-;-o·o---o:·o·o----·-s-92·~10--·-a4O;·0·<f-6O2;O0 ··· -~4-o ·-···11.o·cf·----··1r;oo~·--•·111to.'oo··---9;30·~--30.38 - · ' , · , 
~ e<i o.oo o.oo o.oo o.oo 592.70 1160.00 605.20 .27 o.oo o.oo 1160.00 12.50 38.90 ::• 

:·1------·· 130~'0·0 
• . · 130.00 

,, 130.00 
,,'----·-13·0-;;-0-0-

·13·0~00 · o.oo - o.oo ~95.20 ··· 4&0.oo 599.54 · 1.42 - .62 o.oo 
130.00 o.oo o.oo 595.20 730.00 601.24 1.25 .46 .26 
130.00 o.oo o.oo 595.20 840.00 601.88 1.20 .44 .24 

·-·-r30~00---o.oo o.oo 595~20 1160.00 --·-605:11 · - .60 · .20·· ... 10 

460.00. 4.34 17.19 
730.00 6.04 21.72 
840.00 6.68 23.42 

1160.00 --9.97 32.16 --------------

:1. ,, 
" ,;! . " ;;e 

\..L----------------------------------------.----------

• • 
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I ; , 'I •",", i. • 1' 
I .';I I' '' i ' 1 ', 

''SECTI.ON Cf1ANNEL.MIN EL' OF' MAX Eli OF MIN EL DISCHARGE' 

',' 'Ii,, ' 

CWSEL 
'I'/ 

OLOSS QCH DEPTH 

, ,1' ·,I' i: 
i 

TOPWID HV t;tli 
NUMBER LENGTH ROADWAY LOW CHORD GROUND, <CF:Sl __j 1265.oo 200.00 o.oo o.oo 603.47 460.00 612.18 .12 .04 .10 459.38 8.11 44.80 

6 1265 0 00 200w00 0 0 00 0 0 00 603 0 47 730 0 00 612.64 0 24 .06 .21 716.73 9.17 98.20 
, 7.c6s-;o-o-. --zo·o-;oo-------,o-;u o o-;o-0~60·3-;-,.:,--g.,.o-;o·o-·-6T2";-r0··~--·~-30----.-1ra·---· •-·;t6-- - -g rs ;-js---9-;2-9--·1r6-~T1,.---·-

e:, 1265.oo 200.00 o.oo o.oo 603.47 1160.00 613.04 .45 .11 .4o 1083.18 9.s1 1s6.02 

•

1:~-·i~:r:~·~--~·~~:~·~---~:·~g- ~:~~-.~g::~~ --· ;~:~g-· .. :r~·:~~- --- -:~~ ·-·---:~~·· ·---·- :g; · ;~~:~~- ::!! · -~::~~ ·· 
,I 1~65.oo 200.00 o.oo o.oo 604.25 840.oo 613.11 .38 .35 .o9 836.81 8.86 53.79 
, : - · - 1'465 ~ 0·1r· - -- 2 o o-.-iro- ·- · --··· {r~l> o· ·--·o·~-o·o · -- 6·0·4~·2-;-· 1Y6()-:-o·o · · · ·i'ir3'; 54 · · ·~·51 · · · - ·· ~·so·· · - ·- ·:-i:-1 · 112.1. 31 ·---· ·- 9. 29 ··-114. 49 · 

•· ' ' 

1110.00 
. "l 71 0 ._.0 0 . 

1110.00 
1110.00 

,,. 
' .,, SECTION DISCHARGE CWSEL CWSEL OIFF CWSEL DIFF CWSEL-WSELt< TOPIIIID T.W. DIFF LENGTH 

' 1 I I 

• 
• 

'". "' " NUMBER CFS EACH Q EACH SECT ION '" · o; ooo·--··· -2·3·;·200 ····- ·· o. oo o ·o. ooo ·------ ··--··•-·--•·· ·-···-- ··-·-~.-1 ,,r----- ·-o~·o·o·o·-·--400·~0-o·o----59·9-;3011-· 0.000 0.000 
0.000 730.000 601.400 2.100 0.000 0.000 28. 788 -5.588 0.000 :,,,. ~r 

" 't---
0.000 840.000 602.000 .600 0.000 0.000 30.385 -7.184 0.000 ' 

-···- ·-o;oo·o·· 38.-899 --.;;15.699. ···-· ·· - 0.000 ········-·· · ····· · -···· ··- · --·7::· 
jl4 

· --·o·; o·o·o-·· · r 16 o-;.•o·o·o-··· ·· · 6 os--;2·0·0-· · ---- 3; 20 o ···· -· · · o. o o o· ·-

r;,e . " ::-- ·---}~g~g.gg __ .. ;~g:.g-g.g.-·--·~~~-; ~!~--- ~·:~i~- --... ----=;~·~~ .... 0.000 17.188 0.000 
. -··· . .;4;533 

130.000 

•,.I 130.000 840.ooo 601.876 .633 -·.124 
· o~-«roo---•·---21~120··· 130.000 . 

0.000 23.424 -6.236 130.000 
130.000 

, .• 
,, 130.000 1160.000 605.169 3.293 -.031 o.ioo 32.165 -14.977 

,, 
, ____ ·--·------ ··--· . -·------·--- -··· --·--- ·-. ·--···· ·------···- ·-···-·-· .q 213.000 460.000 601.446 0.000 1.906 

I" 213.000 730.000 . 602.614 1.167 1.371 
J---·-213;000-·- ··8i.o.ooo - ·002;9ao -•·--• .366-- ··-·--1~101+--·--· 

• :::t~::.:.: :-: : l :::-:-:.:.:------:::: :.:.:-- - - --: : :.:.:----- --~ ~. ::.: ... 
•" 250.000 130.000 603.414 1.152 .800 

:" 250.000 840.000 ___ 603.826 .412 .847 
,., -----2s-o-;·0·1ro--17. 6·0-;·o·o·o 0o?t;8·07-------·-; 9a o ----··--.; ;ro·,.-· · -

' 

0.000 
0.000 
o·; oo·o - ··· 

0.000 

o ;oo·o· 
0.000 
0.000 

· ·o·; o oo· 

•·'" ~ 275.000 460.000 602.857 0.000 .595 0.000 
,, ----21s-~·o·o·o·--~3·0·;·0·00-·- --6·0·4-;·0·0·9 ·-·---s;r5·2-- ·- -· · ~595 · · ··-· · ·o. ooo 

.,, 275.000 840.000 604.323 .314 .497 0.000 
,, 275.000 1160.000 605.813 --- 1.490 1.006 0.000 -----·---·-. ·-··- --·--··- .. -~· 337.000 460.000 604.323 0.000 1.465 

337.000 730.000 606.600 2.277 2.591 
~---33,.o·o·o--·-.8,.-o-;;·o·o·o-·--·60r.o·s-o·---····;48·0-- ···-·•·2~·1s1 

• 337.000 1160.000 607.616 .5,36 1.803 

0.000 
0.000 

· · ··-· ···--o·~ ooo·.- ··•· 

0.000 

16.754 0.000 
19.791 -3.036 
20. 759 ··- -4.005 
25.576 -8.821 

82.800 
82.800 
82.~00 . . 
82.800 1~:e 

~::~:; -~:~~~---·-··-·~~:rg·g ·········- -· -··•·- ··- .. -- . .,~. 
. 2.0 • 008 ·- _ _. __ :_3.!.f> 1.3 ___ . 3J. l.O ~ .. -·--····--· ----····-··-·--····· .. 1j 
22.038 -5.703 37.100 ~ 

1,:.·j .• 15.826 
17.872 
18.136 
33.054 

0.000 22.900 'I 
·-·2~046···· ....... 22~900... -··· ·-·- ........ ·----·--··-···---·j,1 
-2.310 22.900 , ..• ,., 

-17.228 22.900 
---- _______ _._,,__ ---·· ----·•-------------- - -- --------------~-------- 1;1 

30.065 0.000 62.200 
36.689 -6.624 62.200 

... 38.086. ···· ·•8.021 - 62.200 ·-·---------···----•·-·"'·-

I" ,,j. 
_';) 

39.652 ·-9.587 62.200 
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,,50 .ooo '., 
501 .• 000' 
501.000 
501.000 

460.000 
•730.000 
840.000 

1160.000 

. ,,606. 081 
''610·.540 
610.737 
611.025 

0.000 

' 4.4"59 
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.268 

1. 75B, . 0.000 33.435 
13~940. 0.000 183.493 
3,657 0.000 183,770 
3.·406 o.o.oo 329.999 

0.000. 1 ·4. 00 
i-f . :-l50.os5' 164.000 

• l ' ., ' 
. ,, 

,: 
' • I ,, , . I, 

,;..1,50. 335 164.000 
-296.564 164'. 000 

• 897.ooo __ ~4.6o.ooo ·~-609.644~--~o.ooo 3.563 o_.!ooo 73.076 ~ o.!.ooo _396.o~.------·--·-·-·-------,::_' 
, 89r.01ro :,·U';mro- 6To";11n 1.05a ----~.16r--·-o.ooo - 104;231·-- ... ,31.tss 39-6.ooo ,, 
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• 

••• 897.000 840.000 610.916 .214 .179 0.000 115.801 -42. 725 396.000 '. 
'.~-897 •. ooo . .!1.ao_.0_0_11_ 611.269 ·••-•·•.:.:: . .!2?.~--- __ . __ ...,!,?.4~--- ........ o~-~o~-- ___ x~~.!8~.! .. __ :-61._,7_?4 _____ ,:J,9~~o.~o __ ,,____ _ . . . ;.; 
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HEC2 VERSION UPDATED JAN 1976 
ERROR CORRECTIONS Ol,02,03,04,05,06,07,08,09 
MODIFICATIONS 52,53,54,55,56,57,58 

Jl !CHECK I NQ NINV IDIR STRT 

I ' 

• ____ ,__,_ • ..._,..._,_ -.--....... ,-, ... +-+-+ ~._,_......,_,_._ _______ .._ ________ ..._ ___ ,~---....-------------- ---~ ......... - ll 

' ·• 
•• ·- ------ -- --- ·-·- • -- --- -- ,- _.._ ___ + ________ ,__, ..... _ --- ---- -- _________ .... 

---·· .... •-'•• ..... , ·---• - ..... ·•-•· ., ......... ···-· ·- . :1 
> ,,. 

---. . -.. -.. - ·- . ··--- .. -. ' . ' ----. -•J':: • 
METRIC 'HVINS Q IIISEL FQ 

- ·-1 ... --- · -- 2; · ·· ·-·-.atr;-·--··-·· ·::o~- .:;0·;00·0000-··- · ··-o.oo· ·------·-;.o;o·----- -;.·o. 599-;3·00--·--· ·-;;o-;-o·oo· ·------- · ·-- ·------- ----------- · ·------- :: 

eJ l·:e 
.. , J2 NPROF I PLOT PRFVS XSECV XSECH FN ALL DC I aw CHN IM I TRACE ' 
I--• -- • - -· • - ·----.-· - -~-- - - - ------------ - -· --·- • - • •---- • .,. • -- •• ··-+·- ,._. -• .. --- --- . - --·i' I 

.;;[ 1.000 -0.000 -1.000 -0.000 -0.000 -0.000 -0.000 -0.000 •-0.000 -0.000 --- ____ ___ !!~• 
l,,-J3 r.·o·oo· ---ro-;olro---r1-;-o·o·o----·12·;0·0·0----·-·-T4-;;-o·oo---··· 8-~·o·o·o-- - ··- -·1+;;-o·o·ci···--- -- -o;;"ooo- ·-·--·--;;;-0.000 - -0.000 - ,, 

.,, QT 4.000 460.000 730.000 840.000 1160.000 -0.000 -0.000 -0.000 -0.000 -0.000 "• 
!,,i NC -0.000 -0.000 -0.000 .100 .300 -0.000 -0.000 -0.000 -0.000 -0.000 ,:;I 

•~:[~~--.-;~:ggg-•-··=~:·g·~g-··2~~:·rg·g·----~-o:~~~-··- -2~~:gg~ . ··-o:g~~ 3·06.000 .045 ····--·-325·.oo<i .01&··--------·- ·-··· 7,,: 

:,,i"-· x1:····-··o ;o·o·o---· TO ;·oo·o•--zar.·o·o·o--·-325-;01rn· ·- --·· · o .-oo·o--·--- o. o o o· · · .. ~: ~::: ·• ·- ---::: ::.: ... -· .:: ::::-·•--- _.::.:: :.: · --·· -- · ·--· · ···· - ·•-~l!i • 
.:,,i GR 610.800 0.000 611.000 25.000 610.600 125.000 610.200 225.000 610.900 281.000 •"I• 

~~ GR ___ 595.600 299.000 595.200 302.000 595 0 800 306.000 608 0 600 325 0 000 610.700 420.000 = 
•·::i-~~ ~;~·:ggg -o:·g~~-·--·-z~~:·g·gg··-··---·=·~·:·gri~- ---2~~:g·gg· -0:g~~-·-··3~·~:g·gg · --·--·~:g~~···--·-3·~~:gg·g - -·--~~:·g~~--- -- ----- ... ----1:i'.e 

ac[ ----- --- l4c1 ,, ··--x-1- ·30-;-oo·o----- ·;;·o-;·O"o·o·- ;;·o ;·o·o·o--····-.;.-o-;·o·o·o-·-1·31>; o·oo··---- 130 ;o o o ---- f30·. o o o ·---· · ·--=o. o oo ------2 ;so o ----- -o. o o o -·-- ··-· - ... , 
.," NH 5.000 .020 287.000 .045 295.800 .035 307.700 0 045 316.600 0 016 .. . 

i"' NH·-· ~~2-~o~o·--·-· -.o .•. _o.o_~-·--:~~.o-~~-- -·-----~~~oo .. -.~-~o_o~ ·-·- .. -:-~---~oo_ -o._ooo_ _ .... --~--~o-~ -:o•_~o-~-- -0.000 __ . ·,::i 
~ 1 

• ,, Xl 213.000 90.000 287.000 316.600 82.800 82.800 82.800 -0.000 -.200 -0.000 ,". 
,, GR 610.800 0.000 610.800 9.800 610.900 19-.700 610 0 900 29 0 600 610.900 39.500 ···----· 1:; 
,, --GR ___ 61 o; 90·0-- · ·- ·49·;1.-0·0-·- · 610-;8·0·0·- -··--59·;30-o·-··· -- 61 o-;·800---··· 69. 20 o-··- 61 o ~ roo·-- · 79 ;roo .. · -- -- 61 o ~-100- - 89. o o o ----- · ------ .. 
' I .:, .. GR 610.700 98.900 610.600 108.800 610.600 118.700 610.500 128.600 610.500 138.500 "e 
.

1

• GR 610.500 148.400 610.400 158.300 610.400 168.200 610.300 178.100 610.300 188.000 : 
,t·-~13R--·6To-;3·0·0---·--T9T;·900-···-·-6To;,rn·o---201 ;a·oo· ···· -- 6fo ;200- ···- ·211 .·100 61 o·~ 200--· - · 221 ;600· 61 o .300 231. soo ··· · ··· ·-·-- ----" 

•1•,'~GR 610.400 247.400 610.600 257.300 610.7_00 267.200 609.400 277 0 100 608.000 287.000 ::• 
,,, GR 606.600 287.900 b05.700 288.900 ·· 604.900 289.900 604.000 290.900 603.100 291.900 ,. 
'43 GR--6cr2-;3-o-o-- ---292·;9·0~0---6-o-i ;i.-o-o- ---·-2·93-_-9-0-0---- - _6_0_0-~6-0b - --- --·294. so o·· · · · ~;-99 ~-a·o1,--· ----- 295 ~ 80 o-- -· ·- 599. o o o --- 296. aoo __ . ___ ...__ __ ~------------57 

... ! GR 598.300 297.800 597.500 298.800 597.200 299.800 597.000 300.800 597.100 301.700 ... ·I GR 597.200 302.700 597.400 303.700 598.000 304.700 598.600 305.700 599.200 306.700 ~ 
• 1

1

::1-~=--·-·:~~:-~~g ;~;:~!g-·-:~-~: i~g-- -;~-~:!~-~-- -·-:·g·!·:·!g~ ···-- -;~:::~g- --··· · :gr::·g·g --- ;: ~::gg- - :-g-r:·:~-g ·----;-fr:-:~! -- · - -- -- -- ------- ··-J·::'. 
• GR 606.700 321.100 606.700 325.600 608.300 330.100 608.800 334.600 608.900 339.100 u 
l,/---GJs----ooa-;9·0 o·- - 3·43;-60 o --509-;-o•o-o- --· 3·48 ~To·o · --·00·9-;ro·o ·- ·· · 352 ;1 o o 609·. 2·0·0- - ·- ·35'1-.; 2·00· - ·· .. 609·;30 o···---····361-;1 o0·- -------·--·--·--·- ,'.'. 

... / GR 609.400 366.200 609.500 370.700 609.600 375.200 609.700 379.700 609.800 384.200 ,,,. 

::;~--~:-----~~~:~~-g __ -;~.~~gg .... ---~~·~:-~-g-~--•-···!i·~;~·g~-----~~~;~gg ..... ··•!~~::~g ---- --~-~-g~~gg ... -· !~;:-~gg .... - :~g:~gg_ .... :~:::g~ --·-·-···· ---·-- ___ .. ...;i' .1,.,: GR 610.400 433.900 610.400 438.400 610._?00 442-.900 . 610.500 447.400 610.600 452.000 i,. 
I,, NH 5.000 .020 289.700 __ --.045 296.600 .035 306 0 600 0 045 312.800 .016 i,-1 
":....."NA ____ 1+06-~ i.-o-u·-··--.;;-o-;o o·o· ·- ·- .;:o-;·o o·o -------=o-;o·o·o·· ······· -·=o·; o·o o ··· · ·· .;.o ;·o o·o ·-· · ·· =o-;·o o o·· ·- -· · ··..;-o·;-o·o-o-· · ·- · ··;;:o ~· oo·o--·---· -;;·o·;iroo- ·-··-···------- ----::! 

• " '·I• ~ Xl 250.000 90.000 289.700 312.800 37.100 37.100 37.100 -0.000 -.300 -0.000 ~ 
c__GR---·5ro·;800·--·-7r;-01>·0·--5ro-;1roo·---· ·9-; 90·0·- ···-o-ro·. 900· ·· -·- ·19·~·90·0·· ··· - ·61 o·. 9·0·0 ·-- · .. 29. 900 61 o. 800 39. 900 --·---- · ·· -·-· ..'!9 

• GR 610.800 49.900 610.800· . 59.9,00 610. 700 69.900 610. 700 79.900 610.600 89.900 .I 
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\>I-<, blUo"UU l •':lotlUU ,blU'o"Uu "', l~':1.80u 6lu.3uu 169.80 : , 610.300 179.800 I' 
1GR, 61'0.200 1 199.;700' ,',610.,200, ' 1 209.7'()0 610.200 219.700,, ,1 610.200 'I ,', 229

1

.100,' 
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18 .• 800 
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GR 605.100 290.400 604.500 291.,200 603~800 .. 292.000 603.100 '292.700 ,60,2.400 293.500 
'__. GR 601.700 294.300 001.000 2,95·.,ooo 600.300 295.BOO 599.800 296.600 599.200 ·297.400 • 

6 GR 598.700 298.100 598.200 298.900 597.900 299.700 597.800 300.400 597.800 301.200 ·----~ 

• , GR ,599.800 305.800 600.300 306.600 600.800 307.400 601.400 308.100 602.000 308.900 '.. 
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,, GR 602.600 309. 700 603.200 310.500 603.800 311.200 604.400 312.000 605. 700 , 312.800 ............. --------~''. 
,~-GR-·-00S';8·00 .. --3-11-;-9·0•0---5os-;a·oo---3·23-;o·o·o· .. -- t,05·.10·0.. 328.~io·o ---t.08~100 .. - 333.200 ---·&os-:1fo·o ....... JJs.i+oo·- --· 
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• ,' GR 608.900 343.500 609.000 348.600 609.100 353. 700 609.200 358.800 609.300 364.000 1',. 
, 1 GR 609.400 369.100 609.500 374.200 609.600 379.300 609. 700 384.400 609.800 389.600 ................ ,, .... :

1
,

1 I, ---GR -- ·609.900 ·'394~ 10·0· -- --60·9;9·00·-·--39·9-;aoo·· · --6o·9.9'oo - .. - ·40·4.900 ., · ·6fo·~ooo-- -- ·-- ·41o~·croo_ .. __ ·-610-;oo·o·---- ···4y5;200 ..... ---• :, 
~ e! GR 610.100 420.300 610.200 .425.400 610.200 430.500 610.300 435.600 610.300 440.800 : .• 

GR 610 0 400 445 0 900 610.400 451.000 610 0 400 456.100 610.500 461.200 610.500 466.400 

'·i • 
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NH 5.ooo .020-- • 29T~500· ...... _.o .. i+5.. -296~.soo .o3·s · 3os:200 ... ·-•· -- ·- ~o4s ·· 3'fo-:0300 · .-01&-- · --- ---·--------
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,I 264.000 
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2.110 
.030 

01~.cu 
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604.100 
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3.040 
.035 

'I. 'UU 
· 264.'600 
2,72.000 
553.000 

-0.000 
-0.000 

b 1 C: o ,, U U 
, 1,,',602

0
900 

,604.400 
-0.000 
8.ooo 

-0.000 

l'r fo'ul/, 
266.00·0 
212.000, 

-:o. o,oo· 
-·O • 0•00 
-0.000 

bl1.,.,U .c1u.uuu 
602. 700, i 268.ooo:l, 1

,, 

60•7 .400 ', ':211!000 
~o .• ooo -0.000 
35.000 -0.000 
-0.000 

' .!'-,-------------------------------~ -------------------0.000 ·-

bl .~u .::~1.uuu ' 
602.900 210.000 'i , I 1,: l: f I', 1 • 612.000 377. 00,0' '' 
-0.000 -o.oo,o 

602.700 602.500 • -0.000 -0.000 - ,---.---- ~-_..,___--- _,.._........,.._,_,-.-...._ a -., .;:1 Xl 1065.000 -0.000 -0.000 -0.000 68.000 68.000 68 0 000 -0 0 000 .200 -0 0 000 ,:1. ,'.~~; =~: ~~-~----.-=-~ :~~-----;~: ~~-~-~-~~-:-~~~---6-~~; ~~-~- .. , .. --,~~~-~-~~ --- ~:-~ :~-g~ -- -~-~-: ~-~~ ----- -- :~:-~-i~-- --- ----~~-;-~-g-~--- ---------·•· --· -- ;· 
e ,' BT 11.000 0.000 613.900 0.000 11.000 612.600 0.000 111.000 612.000 0.000 : • 

BT 210.000 611.800 0.000 251.000 611.600 O.OOO 264.000 611.500 604.100 264.000 ,a 
, ---BT··- ---6-11 ; 50 o ----·--6-05--;-3 o o------- 26"4--;5o·o--- ---61.r;5 o o ··· · --611·6·; 1 o o -- - · ·- 266-; o o o~· · -- · 6fl ~ 5·0·0 · -· · ·· -6·01;1 o·o··-·• -·-·268-. o o o-··-- ·-b 1 l'~ 5·0·0--·····--- · ------ - .. -- · · · - · ·, 

, ., BT 608.300 270.000 611.500 607.700 271.400 611.500 6_06.700 272.000 bll.500 605.300 ,,. 
BT 272.000 611.500 604.400 377.000 612.000 0.000 477.000 613.200 0.000 553.000 :; 

.,, BT -- ·---614'";; 3 o o -- - o;; o oo -- -· ..,_o-;-o·o-o- -o·;·o·o o--·-•-~-- ..:o; o o·o · --- --- ..: o·. o oo-- ---· - · ..:o ;·o o·o-·-------- o ;·o·o•o- · -- ---··;.;-o-;-o o o · - - · · :.: o·~ o o·o-- --------- ·--•---- · -----~,, 

•-,'' NC .030 .025 .035 -0.000 '. -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 ''A ,~,.._,. .,, 
;.,c-- --xr··-- T265;oo·o --- --·13·;000--··400·;00·0·------,.37--;01><r----200~00·0·-• 200·;00·0-· ·-- · 200·.o·oo •i·•I GR 617.200 0.000 616. 700 100.000 615.300 200.000 614. 700 
',, GR 606.800 417.000 606.400 418.000 606.000 421.000 605.200 
,,,,-----G"R ----6·0·6:. 90-0·---- · 4'21.-:1ro·o--6T3·::.:·6D"0···---·-,3T:·o on · --- · · ·61·3. 9·00 ·-- · - -·445. o·o a·· - · -- ·· .;;o:·o·oo · 
I- ------- ------- ------- ------- ------- ------- -----.", Xl ,a 1465.000 

---- ----------0.000 -0.000 -0.000 
--- -------- ---- -- ------ ---------------- --200.000 

"' .,,, Xl 
,., 1710.000 -0.000 -0.000 -o. 0 00 245.000 
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JOHNSON & ANDERSON, INC. 

Consulting Engineers 
P,O. Box 1066 • 2300 Dixie Highway 

Pontiac, Michigan 48056 

Phone (313) 334-9901 
: 
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APR 2 ti 187;' 

WATER MANAG~MUiC 

TO: Mr. Dan Morgan:, Acting Chief 
Flood Insurance Unit 
MDNR-Water Management Division 
P. o. Box 30028 
Lansing, Michigan 48909 

I 

GENTLEMEN: 

DAT• I Joa NO. 

April 22, 1977 5555-70-1 
RI<, 

City of Warren Flood Insurance Study 

Meckler Drain 

Hydraulic Computations 
If enclosure• aN not oa noted, kindly notify us at once. 

WE ARE SENDING YOU Xl'J Attached • Under separate cover via __________ the following items: 

• Shop drawings 

• Copy af letter 

coP,ES DATE!: NO. 

1 4-18-77 

1 4-18-77 
: 

1 4-21-77 

re 

~ Prints 

D Change order 

• 

Plan & Profile 

HEC-2 Input, Output, and 

Hydraulic Analysis Book 

• Plans 

D 

• 
DESCRIPTION 

J&A IPLOT 

D Samples • Specificatio~ 

THESE ARE TRANSMITTED os checked below: 

Xlll For o pprovo I 

D For your use 

• As requested 

• For review and comment 

REMARKS: 

:. 
Copy to: File 

(Yellow copy to Fde1vCR/ d 
FORM GU-030 (11-721 lp 

D Approved os submitted • Resubmit ___ copies for approval 

• Approved as noted • Submit ___ copies for distribution 

• Returned for corrections • Return ___ corrected prints 

D 

SIGNED: 

tUit&in 
William C. 
Project Manager 
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HYDRAULIC '.ANALYSIS 

Introduction 

The stream being studied is the Meckler Dr .... in in the City of Warren, M;lrnmh C:rnmty; 

Michigan. The study limits are from the RJd~un Drain to a service ch-ive at a I . 
Detroit Edison substation, 1600 feet upstreim of Chicago Road. The date of the field 

survey was January, 1976. 

The discharges were computed by the Unit ydrograph-Infiltration Capacity 
I 

Method developed by Dr. Ernest F. Brater. 1The 10-, 50-, 100- and 500-year flood 
! 

flows used in this study have been approved!by the Michigan Department of Natural 
I 

Resources (telephone conversation April 8, 1977). 

. I 
The Project Manager for this analysis is Wil/iam C. Rossow, P.E. 

I 

Method of ~ll ... nalysis I 
I 

. I • 
Water-surface profiles were computed by ti,:e HEC-2 Standard Step-Backwater 

Computer Program developed by the U ,S. Af my Corps of Engineers. 1 

I 
The hydraulic model was developed for the 100-year flow. The "Special Bridge" routine 

was used exclusively since all bridges experi1enced pressure and weir flow during the 
, I 

higher recurrence interval flows. All constr!ictions were inspected for 'inlet control. 

AMWooa, secH= ops«eam =d Oowo.,,ea~ of be>d,es w~e oo< eeqofred = <hl, 

stream. Ponding at the upstream faces of t\.e bridges caused large top widths in 

comparison to adjacent areas. Downstream sections of bridges always.had comparable 

top widths· to nearby valley sections • 



Starting Point 

• Profile computations for the Meckler Drain were begun at its confluence with 

the Red Run Drain. The water-surface elevations in the Red Run Drain at the 

Meckler Drain were determined by a backwater curve starting at Lake St. Clair, 

proceeding up the Clinton River (several gages served as checks on these water 

surfaces), then up the Red Run Drain. The flows used in the Red Run Drain and 

Clinton River were those when the Meckler Drain was at peak discharge. 

• 

• 

Variables and Coefficients 

The roughness factors (Manning's "n") for sum mer conditions were established 

by comparing the photographs and descriptions found on pages 101 to 123 in Open

Channel Hydraulics by Ven Te Chow, with photographs and field inspection trips 

taken at every cross-section. The variation of roughness was taken into account 

by use of the NH card with due consideration made of conditions existing upstream 

and downstream of the given section. 

The contraction and expansion coefficients used between cross-sections were 

0.1 and 0.3, respectively, which reflect gradual transitions. 

The contraction and expansion coefficients used at constrictions were 0.5 and 

LO, respectively, which reflect the sudden transitions found between t,he bridge 

section and valley section. 

The total loss coefficient (XKOR) used in the HEC-2 "Special Bridge" routine 

was determined as outhned in Exhibit 2 of the HEC-2 Users Manual. The inlet 

coefficients were taken from tables published by the Bureau of Public Roads. 2 

For inlet control,'nomographs from the Bureau of Public Roads2 were used. The 

weir discharge coefficients were taken from charts supphed by the Michigan 

Department of Natural Resources . 3 
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Synthetic Cross-Sections l 
Synthetic cross-sections utilized in the hy~raulic analysis were developed in th.ie 

I 

ways. The three methods used were blending of the two cross-sections, repetiti6n of 
, I 

a field-surveyed cross-section with approprirte invert and area adjustment, or inl
1 
-

terpolating between two field-surveyed crosii-sections using the JOHNSON & 
'l 

ANDERSON, INC., AVSEC computer progra!l'. The AVSEC program develops 1 

an average cross-section by averaging the o~erbanks and channel of the two kno1

1

wn 

cross-sections. 

1 

Since inverts are known only at field section,s, a straight line is assumed betweeh 

these known points. 

Special Considerations 

Downstream of Chicago Road, the Meckler Drain flows supercritically over a 

portion of the stream. For all flows, the wafer stays well within the banks. Alsp 

the Red Run Drain will have a higher water surface for its four flows than the 

Meckler Drain will produce at the downstream face of Chicago Road. As a 

resuit, no attempt has been made to determ~ne an accurate backwater profile 

on the Meckl,:,r Drain downstream of Chicagp Road. 

During the analysis for determination of inlet or outlet control at section number ~ . , I 

337, it was found that the SO-year water surface elevation was below de +D. Sinte 
. -- I 

2. 1' 

d +D i 
the other flows were above c only the S0,-year water surface needed to be 

2. ' 

added on an XS card • 
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·cITY OF WARREN FLOOD INSURANCE 
MECKLER DRAI.N J~A NO, 5555-70 

6 _PR_g~ECT MANAGER WIL~l_A_M_£WSSOI~ 
T I~ 

STUDY 

____ ,F_I ELD ir--------------· --"----- ----
SECTION 

'I 
DESCRIPTION ,, 
,I 

-- - ---------- -~•l _____ --J:.· - . ·------
SEC NO 

0 VALLEY SECTidN A RELOCATED INVERT AD,JIJSTEO 
' '" I, STARTING WATER SURFACES ARE FROM FLOWS IN lrlF 

·, REO RUN CORRESPONOING TO PEAK DISCHARGES TN THt 
p,-1 
: I 

·\11 
I I 
f,,, A 130 

. ' 
MECKLER ORA!~ 

VALLl:;_Y __ SEC_T_T9N . .I\ _______ _ !15\- - --- --- ..... -
·:,! . 213 VALLEY SECTION INTERPOLATEO FROM SECT!O"I A A"-10 R 

ltJ , -- " l"i 2'i0 VALLEY-·SECT_T_Q_N_I_NTERPOL A TEO FROM SECT T ()N A 111\1[) fl 

'"L I I': --~- _____ 275 _______ VAl,,LEY_Si;.CJ.I:?N_INTERflOLATED. FR0'-1 SECT T ()N A AND fl 
:••1 . I - ) 

l"-- ··- --··- --- . ---- -- -- ·- ____ INVERT _ADJU\TEO AS_ I ND I CA TED RY FI ELD ME A SUHEMENT -
:"'j' · ' ' 337 BRIDGE SECTION R RELOCATED GROUND POTNTS ONI.Y 

r 50 YEAR WATE~ SURFACE PUT IN AT THE CRITICAL DEPTrl 
'! PLUS DEPTH Of CULVERT, QUANTITY DIVIDED BY T~n 

Ji~ ___ ___ I 

\"!---·s·~------ 501 B.R°fDGE SECTI9N R -CHICAGO ROAD UPSTREA'-1 .FACE 
•~ BLEND OF SE(TJONS A ANn 9 h .• _____ ·•----· -·-··-·-RIG)"IT_E_NCROACti"IENT_DUE.TO FLOW CONTRACTION 

·1·4 _____ C -·-- 8'17 ·; ·-- ---~:::E:N:;:_:jh:~:~---~UE - ~-0. F.LOW - CONTR,~CT l ON 

' :1 . 997 BRIDGE SECTION [) RELOCATED GROUND POINTS ONLY ::1------- ··-· ·-- . ____ INVERT _ADJU~r-E_D_ AS_JNDICI\TEO 13Y FlELO MEASU.;FMtNT 

.~ D l0n5 BRIDGE SECTI~I\I O SERVICE DRIVE CULVERT UPSTREAM FACF 

:,::(- - •-- ·· ·- · ~~~~0t~~R~~~::~~~~ gu:N~o
0 

HIGH GRouNn 
, ,, 'I 

' ,., 
11- .. _VALL,EY __ SEClj(oN __ F;_RF:LOCATED .. INVERT •. AD,JUSTF:o 
,·1 

. Lt 
/.,j 
! -~ - -------- - -- ' 

l"'I E 
JIHf -

, ' ,I q _____ .. l 7n0 .. ___ VALLEY SEC_T~ON E RELOCA~ED 

1710 

1465 VALLEY SECT~ON E RELOCATED 

' -- - -- --1+--

v I\LLEY SECT I:ON E 

INVERT AO.JUSTED 

J NVEHT AO,JlJS Tfll 

''I lAlO BRIDGE SECTION F RELOCATED GROUND POINTS ONLY 
·'f_.... ___ ....• _______ INVEH T _ ADJU?TEO AS_ IND !CA TED 13 Y FI ELD MEI\SU.;!cMENT 
, _ ' LEFT, ENCROI\CHMENT DUE TO FLOW CONTRICTJON 

'·:~_-~.F ____ .: . 1_9~9 ________ BRI.DGE __ SECT;,9N._fC. __ ?ERVICE ,f"i. RLEND OF SETT IONS E ANll F 

.\ l·l - · . , 
, I I 
b __ _ 

DRJVF CULVERT UPSTREAM FA, 0 
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JOB NAME: CIT'/ OF WARR::,-j,, F" I.S 

WATERCOURSE: MC:C.KLi:I< DRAIN 

CULVERT DESCRIPTION: 'j(;, Jnc./4 gE1rJ;::o,?cc,) 

WEIR DE.SCRIPTION_: pt,,vC:D R,oAl)WA/ w1'r1! /('.,2. 

A= 'i 'l 7 $C>,Z1 D= B 0 

WP= 2.5,3 Ke = 0,2, 

29.J _ 
JI ,88 I c.. I/.S7 ,o /5 R4/3- n = 

CALCULATIONS AND COMMENTS: 

JOB NO. I s:;::::>- I 7o I I I c 1 

CULVERT LOCATION: C'-l1CAC-c RoAf) cuLV£,?T 

BY 8,E1~ jDATE 1/27/77 J 
MI'- X U I~ GLL.C.. 
c,07 8 

EL. 599 8 

EL. {,,/{), IO 

~•.J ,Ln, 

EL ,;qq,2. 
So= 0.0037 

L = IG4 

Sta. 5+ 0 I I jsta. 3+3"") 

-- co~o -=--

l"J=-013 

- XKoR. -
v1<0,-,'=l+Ke 
" / 

, 
A 5 c, u"" i[ (✓ -= I, D 

r:o,"?, 1fJl-r'•AL R,urJ 

Jl =-'- " oo/ -<. 15-,: /,/,2, • ,.. ' 

' US( f(=I o .. 
c6 ,.:c; .,-3 o4 

' ·- ,. . - - - """I!' ~-, ... 



~s 'II ·2. ti 10 c:,, ~ .. ' . 'I\ ... ,1 

,, .., ... 
11\\a Johnson & Andmon, Inc. ssss-70-0,-~S· ~ Consulting Engineers Code No. 

P I • Michigan 48056 - - - 2·300 D1x1e Highway on ldC, 

\ "· u ~ox II 66 . • , _ - • --• ", , .• • 

\ • • " - I 

HYDR~·C STRUCTURAL DATA 

Job Name: C 'j 
I - -.../ {',+- \~Jo.-r'r-c..~ . .-... FTS~ M~ <-k \~,. \)y-;:,._ '~\., 

Date: F,eature: C \,,' 
0 C.v. \ ,J.:? ,+ I C V-d - .1-- 7(. \ (_C}..0\ I 

. '2.5 '2 b - 27 - ~ 28 ., 
Remarks: R \ \ o. 

\\ pn- -u~ .D -~ ·""-~- ',), s F !z~- L& 

' -k . · 1\, J ~)o s,lx-- 1n.e,-l -e-_....-- -E>,b p,p.e 
,. 2.''3> 4- s 

?\·v::,+o ~ r,e. tc.. l::c:.,·, __ o _\'\ R' 0 I\ ,, 5 I I I.>,~ \), '.:, F R. e, L B 
Width of Piers: - I Pier Shape: - I No. of Piers: -· 

Water Elevation: sg~ /-C:-, ILength:S.E"C ;o:;:.'~-,c.·.: 
-· ---·······~ 

Profile View 
0,-00 

I 

I 
i,f--\\,o ~ 

I I ~I ,I 
C:.> fc

1 

c\> R.c P 

'.JS F 

Width of Deck: 

FIELD SKETCH 

tJ 

~-
',, 

-

.... 
'-

t:Sy:.._,,.._.._...,,,. __ ~ \ 
j ' ~!.'M ,-c__ c__ , \_.._.I t:,.., l _ l,,u:- ~-

Water Course: L:..-
\ 

b \"" o._ I ''"' 

(., 

D5 

. 3c, 

:&:-!r'" 

7 
.D.5 F -,-

Area.: 
--

, Skew•: Si?c: 
S~t(! i'C '4 

I !/ 

Plan V~e~~~~l 

,t ~~/ 1/1 
·---1 :~; 

···~ 

/ 

•· 

_::--1, .. . 
A r/ (' H 

C ~ \ ,:<>-') 0 tli 

~1 2:,;. I . 
w dt=cos :Fci:i 
N j _j . . . - c ?0.5'3 ° . - - --f(\ - . . 

I . I 
I 

---~ ;_ ~~ . . -~.: ... . . ~~\ 1"·--- ---- -~~ -~-- I 
~~,~~- J &i_ 

-· . I ·r- - -----, ,-f"-



J(l 

BT 

BT 
BT 
BT 

GR 
GR 
GR 
GR 

-537,uo • 
13,oo 

2a1,on 
610,50 
605,40 

610,60 
60~.80 
60n,20 
6lr,10 

17 

n,oo 

f,10.90 
f,07,40 
30 1!.00 

o.no 
291.00 
302.00 
'+00.00 

2Y6,Llll 

611,90 

o.oo 
300.00, 
f,J0,50 

611,00 
603.80 
602.20 
610,50 

*•********••••••••1LISTI~G OF TOP 

296,00 
303.80 

603.80 
b05,40 

296,20 
304,00 

605.'+0 
603.80 

3u4,:Ju 

0 , 0 0 

296,00 
610.50 
603.80 

25,00 
29"-'.00 
303,llU 
500,00 

::::·u 'l • r. L' • 100,00 

610.50 
607,AO 
400,00 

610,AO 
602,;>C 
603,.'IO 

AND BOTT"M SECTIO~S OF 

298,00 607,40 3nn.oo 

207,JJ 

611.00 

603,60 
302,00 
610.10 

125,00 
296.20 
.304,0U 

207,uU 

0, 0 0 

296,20 
610,50 

o. on 

610,20 
600.20 
603.80 

.I...\.] I... I.J 

2<'5,00 

610,50 
607,'+0 
50(',00 

225,00 
29e.co 
317,80 

OPIFICE••************~•*** 

607,80 302,00 607.40 

. 296,00 603,80 296,20 602,20 298,00 600,20 300,00 599,80 302.0U 600,2G 
303,80 b02,20 304,00 603,80 

******•******* LISTir,G OF COOKUJNATES OF ORIFICE********************* 

605,'+0 298,oo 607,40 30 • .on 607.80 302.uu 607,i+u 

6io.7o 

605,40 
303,80 
610,50 

610,90 
599,80 
608,60 

• o.ou 

2<>11.00 
610,50 

n • o o 

2'31.00 
300.00 
325.00 

296,00 603,80 296,20 
30 3 ;·a o··-·fro 5·; 4 o · ···3 o 4·;·0 o··· 
29/l,00 bU0,20 296,20 

6 0·3-,-8 0-•··· 3 0 3·,·B O· · -6n2 • 2 0 ·····30:? ,·GO·• ··60 0, 2-0 .... 3 0-0. 0 0--·· 5-99, B 0.--··-·-· -· ..... 
6~2.20 296,00 603.60 

. - -- -- -- ---- - --- ---------

· ·- · ·o Fn F I C E·"•A·R E·A~-· -·-~4-9,7-w E T·T·E·O~P ER·I·M E·T·EW 2 5-;-3~2-9.1-·/R * *·l-,·3·3·3,~-~1-l•.·B 812-· --------~----
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JOB NAME: CIT'/ o.:: 1-JA'P,l~::.N, c:,: 
WATERCOURSE: /✓, .::cy, _ _;. -~ OFU.irJ 

CULVERT DESCRIPTION: "JS" 1rJcH x ?:7 inc~· 

c '.:iri-- --.:-.-~-: E,,.1r,~s=o 

w E I R D Es C R I p T I O N : p h '/::: ·.:; RO h ·:, '}: F-, I {JJ I '/J Cc,(-, 

35 ' 
, 

A = 0 D= 'f--,(..c:; . 
WP= 2l9 Ke= 0-5 

29.1 _ 
I~.(-77 (!; 0 2.4-

R4/3- n = 

CALCULATIONS AND COMMENTS: 

n = . 02 4-

1.'v():>::. r, 1111. ,,.. ......... {_, ' 

-- -- -~-·----·--·- ·-----· --- -, ---- ________ ,_ 
. • • 

CULVERT LOCATION: si=-,,~"C:: DF;r'.!; Ct.JLl-''..,:lrT 

r.·A,· .11::: SLLC. EL. (Qi/.';" 

EL.,-- 2. --, 

__,__/ ____ :;:"' m,,o 

-----------===EL ~0'2 ,S" 

Sta. Io + &c -C: 

, ... -:.surv1£ 1-f .::.i.u 
S'.o'! 11-.i ·71A.L t? UN 

I 

·- -·- --------- ---

\ St a. C/ -"- ~ 7 



-~ohnson & Anderson. Inc; 
~ Consulting Engineers 

s:,-S4' 4- ii/µ C, ~ 

HYDRA. STRUCTURAL DATA ····', ,. 
P O Box 1166 2300 D1x1e Highway Pontiac, M1ch1gan 48056 I,,_... 

Job Name: c_: ,\ u. "~ \J ~ ?~'c'-!c- ,-) ~--s;_-s. By-
j , \<\~ ... , o P. r ,'"O • M ~!,I; o:: \,,../,r I ,.,,C' ;;--•c_, "',"'•"'--EY ~ 

~ 

Date: .) 

j FeatureStc~\J•i-.c. Course: 
. , 

\-\1.~t!.- \)IL.. C '--' \,.1c..,,::\ Water 
ME:..c...\<\.E,.R. t-)r;:~,~t 

Remarks: i?\-.. c.:_a'•;c 
\.)::, ·..:::,••et ,._~ ~~ \:}o.,; '"- ,!, <-.:~ '-• C':Jil, 
\ '- ~ 4- c:::, C-,. , , , 

' 
, 

-• -- + -- - - -- -- - ·-~•--•--•---- •- - -- - + +- + - - + -- -· --- - - -- - •- + - ---

Width of Piers: - Pier Shape: -- No. of Piers: ---- Area: 
-

Water Elevation: 4>D'2. ,::,, c::. Length: ~c -::S, l:: t,-· C \..--
Width of Deck: - Skew: .c:. 

'5 \ ... !.cTc.:-\ ·- ' 
-"-""-

FIELD SKETCH 

Profile View N Plan View 

i 
, 

} 
, , 

0-1-0D 
/ 

, 
: __,.> -

~~ // 
/ 

f', ,, 
, .. ,/ 

/ / v. . 
'Qc\ ,_ \ I / ' ~•v~; i=<."=-

~ ,1';~ -\s \ \ .'5' L •+ ' _,,. ,,, 
r- .---........... - ' - -tt<c., 

_,,. .., 
/ {d' 

::..:-:'t ' Ca.1:-.1-:: i,..,- ~ .,,..,.,,,-

,......--: -~ l "'Ti ~i .,,. s+s· -
' r 

' ' 
~ ---. - I ./ 'vf-----. : -:, ---- _::.;;_·""··'·· --~ ---. ·ir~------ --·,-~ ... , __ • --c,..~------=ac - ·= •=. --; """""~••;;;;•;,;, co,=-= " ·==- -- ,- I == 

' ~/,..._ ( = ===="-• ~= + = +-,c cc;;.;_; "-"=-- ,-;.;-~-- - _: ____ - - ::_ 
• • c; - -

' /\ ) I 

-•--'<.-;;: ,!, :r·::::-,,,_ _/ 
I ' • - ' -

_, ~-- 5' ____ ,/ 
I --~ o{= Co'i> r..-1,s-

" I., 7" ' ---... ~5 >\ u '::, ~ -- .,. c;.o s-• 0-f'i</5 
C.Ot~c_ _ (!1,\C-.::.-"::,,(LD I " I vv,-, ~ ,._ i;: \ - \' LP..7:.._ I ol"" 32.33 
Ii? \'?C.. I I 

.pi.,1;...c.ir,i,. 
I 

7'-1(',:_ :i I - 7 1/ 

..,.~--, ' - . ,,- - ~ - --



'~ ~"..'1· ...... u l 7 2•---'+ • tJ l.l c...lt!...~Ju l u u • t, 1,_, iOu.doJ lJu.uO 1.uou 

• • tl T 11.00 0,00 613,90 o.oo 77.oc 612,60 o,uo 177,00 

BT 210,00 611.80 o.oo 251,00 611,E,O 0,00 264,00 611. 50 
BT. 611.50 f.05,30 :?'-4,f"oO bll.50 606.7Q 26E,,OO 611,50 607.70 
BT E,Of',30 270,00 !'.11. 50 607,70 271,40 611;50 606,70 272,00 
3T 272~00 611,50 F,flU;40 377,00 612,PO o,oo 477,00 613,20 

->'Jr ,.;rir;·30 · · ·o~·o-o ----• ---•-• ------- - ----·- --•--- -~ - --•-~•------ --- - . --- --····- -- -- --- -- -· - - ---- - ------

GR 61'.~.90 0,00 612, 60 11.00 bl2,P.r, 177,00 611.bO 210.00 
r.:" <::.nu 1 n 'J L 1.1 nn C n 0: -.n .., c.. u "n "-n? ':lr. ? ,:. " nn 602.70 ? f. p nn un ~.JU' • ..&. U LU-,-. '..JV C, '--' _, •-.., V "- .. """T. '-' u ._, V <-, • ., V ..._.,.,.vv ---~·--
GR 603,30 271,40 ",04. lO 272,00 6 o 4. ,, o 272.00 607.40 277.00 
GR 613,20 477,00 614,30 553,00 
*******************LIST!~G OF TOP AND 80TTOM SECT1m1s OF ORIFICE******************* 

.. . - . . 

2b4,00 604,10 264,00 605,30 264,60 606,70 266,00 607,70 268,0U 608.30 
270.00 607,,70 

264.00 
271,40 

G04,10 
bCi3,30 

264,60 
272.00 

606.70 272,,00 

603,30 
604.10 

266,00 
272,GO 

605.30 

602,90 
E,04,40 

272.0D 

2E&.OO 

60'+.40 

602.70 270.00 

************** LISTING OF c• CKDJtJAlES OF ORIFICE********************* 

602,90 

• 
612,80 o.oo 

,:;04,10 2F.4,00 
.268,00 611 • 5 a 
611.50 605,30 

o.oo 553,00 

····-••+. - --- --- - ---------·-·-

E'.10.50 .151,00 
!'>02,90 270,00 
612.00 377,00 

264,0Cl b04, ~;~-264-:·o • 60S~}"o"'"·;i6'f:60 ... 6 •6·:1c: .. 2.h&:n•'"r,:• 7, 70° 
210.00 bD7.70 271,40 606.70 212.00 6~5.30 27~.oo 604,40 
271·;·40· -0 • 3·;30---'270~00-·6D2·,90··•·268.-00 --602,-70 · 2f'6,00 .602,.90 
264,00 604,10 

2ba:tro···· Goe;.-30···-•-- - ----- ... -·---
212.00 604,10 

. 2(,4,E,0 ____ 60.3,30 
• • - -- • _, - -, - --- • ~ ,_ •• -- • --- - ---~ 

Of'1FIC£ AFEr, 35,0 WETTED PERIMETER 21,9 29,1/R**l,333 15.6776 
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JOB NAME: Ci-;-/ c,: v,J/.-1-:J.-EtJ. ~t:S 

CULVERT DESCRIPTION: J?.(,,,_,1rJc1, £.o,~F.U6ATEi.., 
,.,.._,,__... ·~ -•' • .,. ' • :1 

- , . --1) n,..J 'l,". ·J-,.-, ·I .. , ·.,1 A r -,.,.., 
• ",••:;...., i~-" ,~ ... ..:::_,_-[ v .... • 1--1. ,: ... ~ r-···(, .... • co, ... ce.::::",t::: 

_ _I._ _, 

~-==~-:! 
I 1-
I-/ .. A. ,·.'l,Lf_ 

WE I R D ES CR I PT I O N: P 1-, : f :a R. o /... 1_, , v I'-/ c',1 . T ,.; I ,3 p, 

A= 23-7 D = S--4 (> 

WP= 17. G, Ke= o9 
29.1 _ } q (., I 2q , C> 2 4 
R4/3- n = 

CALCULATIONS AND COMMENTS: 

JOB NO. I sss--:::--1 7CJ I / I G / 

Mf.,) ') I~ •cL:..<.. EL. l:,\Z '/ 

{. . - -~ EL._,,,_._•. 

~/ __ , --~'"'n•n 

EL bo5' 4 

I lsto. 18+!D 

() - - Co; o-

v• A -·'-/'i S S {)f'.Jl.t f-.' - ·u 

Fu? r,Jr-pAL !(UN 

J-; - I 
'-- I f; 0; 

, I I s (: /, :::: I . () 
-.- -- --- -- - - - _,_, __ _\,,;_ --- ---

( l :c ~ i--~~:-·q- ------- ------- --- ---- --- -- -- -- ------ - --
"I. 

•I--·' ('l~C,! 
"., I ) - - ,·, C, ' ( IC / , ., C I. ~- {•. , J . / =- u - I ~ ' -, > I .v c... \ ._, 

. ! 
T 



' 
(./. < ' : " 

,.....:-~ohnson & Anderson, Inc. 
Consu ltmg Engmeers 

. ' 
. ;....:_ ..._ :::;:.:.... , 
L,),_:., (c, 

HYDRAU. STRUCTURAL 
✓ WC A.: 

DATA 
,, 
' ' ' t ,, 

P. 0. Box 1166 2300 D1X1e Highway Pontiac, M1ch1gan 48056 Code No • .::: c- .. - '" - 7() -o:, 

Job Name: { _.;. •· 

Date: \ 

Remarks: 

Width of Piers: -
1·1-•-- Flo.ua_tio.n_; , -,- ~ 

l .!. , '-• ....., • l..r \ .... 

By: D<-~u..,u 
e. t--\ c, ....... --c.. 

I ; •1 t.:z,,'i..J 1:,., "t. ,. 

I Feature;•:..cc: >1 -:0,o.p C.ukeeK.T Water Course: · 
C. ''"' ? (\,' ,- V, ~ h• ,-:: \)(",pl~• 

,:;- 1'· '!"'" ,,.....,. · ;: ,l,J ,.i.c_t_ ~''" i· ~ 

:,.,,,.., /r,.,-p,.-,,-
D'S 

' -
Pier Shape: No. of Piers: Area: 

Lenqth: __ . - . Width cif Deck: Skew: - . ' 
--.I - ...... ~ i' '. 

FIELD SKETCH 
Profile View 

> 

,. 

' ' ·, y· 
' ' . • • •' c-----, .. -~ ~ ... -•, 

N ~=-'t----
o(-;. '1'4.,-• ,3,,,0"' t.;1/. St,• 

oz. .. o 

CC'i, .J.,: 0, 71Z. 

- ·-- --·-·-- ------

·-----

\ 



)(1 lClC.uu 1'.:o 1 Ll u • G [t 100.ou l,()Uu • • BT o.oo 617.20 o.oo 100.00 616,7,J o.oo 2uo.uu 615,30 

BT 300,00 ,:;14.70 o.oo 400.00 61'+.0G 0,00 402.00 613.10 o.oo 
BT 613,oo 607.50 415.CO 613.oo 609.'iO 415.80 613,00 610.70 417.70 
BT 611, 20 419.60 f';t3,00 .610.70 '120,40 613.00 609.50 '120.40 613.00 
BT 434,!'-0 E,12,70 0, 0 0 437,00 61.5,60 0,00 445.00 613.50 o.oo 

. :JT· 613.fo·· .. o-. 0 0 

__ GR 61.2,20 o.oo ,:;16, 70 100,D0 615,30 200.00 614.70 300.00 614,00 
GH '-, _":t, , n h n ') nn "- n 7 o; n ti 1 c; nn 606.30 u , .,--:-p,n 6us~au 4 14'--;-7--Q----€, 0 6 , 3 0 , .... : ............ u ..,.v,-euv nv, • •-',., l -' ..,.. • ...- V ' ... _,. - ... 
GR E,07.50 420.40 612.7U 
************•******LISTI~G OF TOP 

415,00 
'+20.40 

607.50 
609,50 

415,00 
420,40 

609,50 
607.50 

434.50 613.60 437.00 613,90 445.00 
AND BOTTOM SECTior,,s OF ORIFICE******************* 

'+15.80 610,70 '+17.70 610,70 

415 0 00 607,50 415 0 80 606.30 417 0 70 b05,~0 419,60 606,30 420,40 607 0 50 
•************* LISTI~G OF CDOHOINATES OF ORIFICE•••****************** 

'+15,00 
420.40 
415. Q[j 

bU7,50 
609,50 
b07,50 

_ORIFICE /IRE,\ 

415.0G 
'+20,40 

60'.:'.50 
607,50 

415.80 
'+1'3.60 

23,7 WETTED PERIMETER 

610.70 
606,30 

'+17,70 
'+17,70 

611,20 
605.80 

17,6 29.1/R**l.333 

'+19.bO 
415.80 

610. 7 [J 
606.30 

19,6129 

613.60 

• o.oo 

415.00 
613,00 
607.50 
51f\,OO 

-- . -

40n,oo 
419~60 
5lfl 0 00 
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'SUMMARY P,R I NlOUT FOR M\Jl 11 PLE PR'OF J LES Ji ,, 
'/ ;c,~1-"S'""'P=ENCER D A.IN 

✓·' 

'I' '1 I I 

,I' 'I 
''' 

Ii' " ' " 

• 
I :r ~~~~~gN Ci~i~~L ~6~o~; /)F ~~~ ~~og~ ~~~t11~~ 01 ~~~};\i~~~~.L ___ _ HV HL _____ _QLO---=SS,e.._ __ o.c;-"H'---_-'n'-"E°'P_T,..c, 1-'c,_, ___ toPWID , __ , _______ -7. ' -~-ti.~ 
~ :t-. ~·--· , p ~ o~u~----_...,0-:-0-0 o. o o.--'-,·~~-_-:c_o-.-0,...0--,..,.6..,..l-,.,-.-2-1>-. -.-1-1,..,s'""· -• ..,..0-::-0-,--0..,1-=9=-.-3=-o=--... . • o s ... o • .9_0 o. o o , 

'I o.oo o.oo · o.oo o:·001
•• ·,=,-16~·20· .. ,.i1s.oo'•'"· ·i,-~u:4o-r~ -·:o·s···. o. oo o.ocl •.. 

~ ., 0,00 0,00 0.00 0.00 616.20 200.00 6c0.90 .O:, 0.00 0 0 00 
• I, __ ·-·· o._go .. q .•. 9.?.. . .. Q..oo __ o,_,. • Q....._616.2p .. _ .21_0.up ,:,2z.1.o .. _ .•..• O$, ___ ._o...J!"°o __ ... o.oo_. 

! } ~ : ~ ~ -· .. --"i<-':'-'!C.:~'--~··~ ~-:{-~ ... --~--· -· :i 
200.00 4, 70 35.39 ::1• 

-~l.Q •. Q..Q_. ·-··-5 •. 90 ....... 40.91. -·--·--·-· ·••,···••· 

700.00 700.00 o.oo o.oo '>17.90 115.00 620.53 ,0':I 1.24 .03 115.00 2.63 25.87 :: • 
::',r· _ 7 0 0. 0 0 7 O O. 0 0 ___ u_. 0 O ___ , 0. O O __ 61 7. 90 ·-- l 75 .•. o O .... f>.2_1 • .J.O _._ .. __ .,1_0_···--· ·-~_z_l __ ·--·-" Q4_---'l,...75. O O 3. 40 29. ~.µ_._ ...... ------.........J 

•··16~.0~ .. 700.00 0,00 O.OO 617,QO 200,UO 621 0 66 0 10 ,77 0 04 200 0 00 3 0 76 31 0 05 
... 

1 

100.00 100.00 o.oo o.oo 617.90 210.00 622.64 .09 .55 .03 210.00 4. 74 35.57 . r• 
.::[- ··.i:~:gg · · :~:gf· .-··- g:gg · :~~ ····•··-:·~·r:··--~~t:ff-· ~·:~f· ~~:Ir-·--··········- --··~r~. . . . ---,...--- -- --- ,-~ 

o.oo 616.40 115.00 620.65 .02 
o.oo 616.40 175.00 621.42 .03 

" 743. oo ~4-=3"'.-'o'--'o'---___ o~..,,.--=o-=o---'-"-=-"----'=~o..e_.~- ____ • o 3 • 02 _20 o. o o__ s. 37 38. 48 ·----- -----1'1 o.oo 616.40 .~ 0 0 • 0 0 621.77 .03 
J,,, 743~00 . . 43.00 o.oo .03 .02 210.00 6.33 42.90 :1 •~ ·1· ~.: 'l 

o.oo '>16.40 270.UO 622.73 .04 

785.oo 42.oo o.oo ___ o~·~o_o 614.f.JO _115.oo __ ._~,:.o •. 66 ... _ ..• Ji~. ···-··QJ_· --·-··•03_ 115.oo ___ ,.5 .• 86 _10,90 ___ , __ . ----··-·-· ": 
• 785,oo 42.00 o.oo o.oo 614.Ro 175.oo 621.43 .10 .02 .as 175.oo 6,63 10.90 • 

•": 785,00 42.00 o.oo o.oo Sl4.80 200.00 621.77 .12 .02 .01 200.00 b,97 10.90 ::I• 
"1~ ___ 7_8_5...c.•_0_0 ___ 4_2_. _O_O ____ o_._0_0 ____ 0~•-0_0 __ 6_1 _4~•-8_0. __ 2_7_0_ •• _0_0 __ 62 2_._!_6 ___ ~•~C_l 2~ • 0 1 • 0 1 11 9. 1 5 7 • 96 --~6~6~.

0
7,~lc...----- ,J 

.::11 816.00 31.00 623.00 621.50 614.80 115.00 620.61', .Oll .01 .oz 115.00 5.86 10.90 ----<,~,. 
" 816.00 31.00 623.00 621.50 614.80 175,00 __ .621 0 62._. ___ .0Y ___ .19 .. _. __ 0.~0~0~~175 0 00 ___ b 0 82 10 0 90._.. " _,,,_1 ___ 8_1_6_._0_0 _____ 3_1_._0_0 ___ 6_2_3 ___ 0_0 __ 6_2_1.-.~5-0---6·1--4~.-f:l-0- 200.00 622.04 - .11·- .26 ·- o.oo 200.00 7

0

24 10
0

90- ·--·-·---7,,1 
.,, lll6.00 3i.OO 623.00 o2i.50 6i4.80 270.00 623.39 .ol .62 o.oo li3.l8 8.59 78.92 1~• 

30 --J4o f-----=-=-_,..,,-----c-=--::..,-,--·-c---=--:---,....-~-----c-.,-,----,--cc------::-:::-·----·--
995.00 179.00 o.oo o.oo 616.40 11s.oo 620.85 .lb 

-------------------- ---

•· 995.00 179.00 o.oo o.oo 616.40 11s.oo 621.75 .23 .16 .11 175.00 5.35 10.00 ::• 
.20 .06 115.oo 4.45 10.00 j" 

... : ~~ - ·-·-··-: ~~ ----~~~: ~ ~··-·- }:}~ ~ ~: ~~~~-----·-·--:--~-· j;•·'~~;I·. 
-~·~o~o~------·. ao _ 11 s. o o _._._ 4.~4.cc5 __ 10_. oo j 

.oo .oo 175.00 5,35 10.00 

.oo .oo 200.00 5.78 10.00 
-~• ~00 ___ • 00 ____ 270 o 00 ___ 6o_97 __ ~ ___ J_O_., 00 _______ _ 

995.oo 179.00 _o~._o_o ___ o~·~o~o~_6~l6.40 200.00 622.lR .2!:> 
g95.oo 179.oo o.oo o.oo 616.40 210.uo 623.,37 

" 
• 30 

996,00 1.00 624.70 624.00 
9 9 6 • o~o--- 1 • oo-- -6'"'2~4.,...c.. =1=0--6_,2,...4,-'.'-o'-o'-
996. o o 1.00 624.70 624.00 
996.00 1.00 624.70 624.00 -----~-----'----~...=..cc..c..-~~-"--'-

616.40 115.00 620.85 .16 
616.40 175.00 6~1.75 .23 
616.40 200.00 622.lA 0 2!:> 
" ' " ,. n ':>7(\ nn L ,.~,.j ., "7 -, n 
l.,J.LUo'"Pll (:. f V oVU __ o_'::,__":! o J, o JU 

'" ... 1004.00 
1004.00 

8.00 
8.oo 

624.70 
62 ... 10 

624.00 
624.00 

616.40 115.00 620.86 .15 .01 .oo 115.00 4,46 10.00 
···-[. 

.. 
1004.00 
1004000 

s.oo 
8.00 

624.70 
624070 

624.00 
624,.Q() 

616.40 
616.40 
"1 .... u.n 
\.'-'-'-'O'TU 

175.00 621. 76 -- .p ---
200.00 622.l'i 0 2::, 
·.;17[1 nn .. ., ., 'H> '> n 
r.... •Vo VV uc;....., o ..,..., o~u 

~•~0~l~-·--•-0 0 __ 1 75 • .O_Q __ ~5~•••~36 _ 1 0 • 0 0--------·---'" 
'57 

'ss • 
.01 .oo 200.00 5.79 10.00 

n1 nn ?7n nn ,.. (H> 1 n nn 

"I-'" 

• u. oUU C.. IV O V V Vc,7U .Lu. vu 

1005.00 1.00 o.oo o.oo =i·j 
~~~;:~~ !:~~ g:~~ ~:gg ~-------·----- ~.,· 

616.40 115.00 620.86 • 15 
6lb.40 175.00 621.76 .23 
616.40 200.00 622.19 .25 

>7o.nn 

" .,lf-----=--=-::-=--;:-;:-----c---::--:::-----::--::-:-----::--::-::---:-::-:----:--c:----:-:c-=--:-. ., --
.,__,_ ________ 

• 00 .oo 115.00 4.46 10.00 
.oo .oo 175.00 5.36 10.00 
.oo • OQ_ 200 ._o o 5.79 1 o_,.o o 

?7n_nn ~-QA. 1n_nn ~i: 1005000 li:.00 Oi:.00 o .. oo ~Ill • •: !.:~• 
'1 1134.00 129.00 o.oo o.oo :1 

616 .. 40 D23,.3R .30 .......... ,;, u,., 

615.~0 115.00 621.09 • 0_7 

u 00 ., 00 ._. "'0"'"' .., 0 .., ..., ..... 0 ,.,.., 

.12 .02 115..00 5.19 10.90 :----;.-=.:;:~-:,-;:-----':'"~-"-::--::------:,...C-=-::------:--"-:'-"----:-:-::--"-::--=----7'::-=-':..::..~--';-:'-=--''-c-',-- -"-'"-"--~----------,'"1 I' 1134.00 129.oo o.oo o.oo ~, 

•,: ii~::~g i~~:g~ g:~~ ~:~~ :::• -~e---"-C-C--'------------~~--~--~-~~---~--~---- ~~~---------";]. 

I...L-----------------------------------------------------------------------'!!l' 

615.90 175.00 622.06 .12 
615.90 200.00 622.50 .13 
615,90 270,00 623,70 ,17 

.15 .03 175.00 6.16 10.90 
• 16 .04 200.00 6.60 10.90 
• 16 , 04 270 •. 00 7,80 l.Q, 90 

• "'II!" • 
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SECTION CHANNEL MIN EL OF MAX EL OF MI~ EL DISCHARGE 
NUMBER LENGTH ROADWAY LOW tHORD GROUND ICFSl 

: I, 1 
, I , 

CWSEL 

I I 

1,: I I •. , 

HV HL OLOSS DEP~H TOPriID • 
. 1166,00 32.00 ~~o.30 623.00 '615 0 90 175.UO 622,08 ,15 0 02 ,03 175,00 6,18 !0 0 90 ''• 
1166,00 32.00 626,'.;lO, 623,00 615.<iO 200.00 622,'51 .1-;, ,·03 :~04 200 0 00 6,61 10,90 , : 

U66. oo 32. o o 626. 30 623. oo 615. 9.!L..,__ 11 s. oo 621. 1 o ,_filL __ ___._02 .. ____ , .... QJ __ U .. 5 .. , .. Q.Q, ____ :;_._2_0 __ 1.o ..... 9_0c.-----------r,\ 

~--.: ;f..., --~-~~l~-2~8:::-•: ::-:::--_ ---c-1-:--~ 4
72

-: --=-:-=-:---
0

-

2

.,,.:-:..,,::.,,:--

6

-~--~-.:.:""":-~:~ ~+:: .. -~:: :~-:--·:: :·:....,9_·---~--.• ~:~-::.~-=.-__ -:::~-- Q:·:·:_--__ :_:-:~-:~----=:.: .. :~: __ :::::·:-:, __ ....;_....;__ _ ,,- ,., _j_; •-

:~---"-1-"'2_.,,B"'O .. ,.~Oc,O'----- 11' 4. 0 0' --~o.c_.__,,_o.cco ___ o~.; O(l _ 616 ~'O O -- lJ~. 00. _622. 22_, , lJ .: , .0 .. Y.c.-o.:.:. .,_0_l ..• .c)J'.5 •. il.O .. ,.~---- .6 .·2,2 •• ..:..Lo.~~(ic.._ __ 
1280,00 l-14:o'ii"'·-- 0,00 0.00 616,00 c!00,00 622,6:\ ,13 ,09 ,02 200,00 b,68 10,90 

1 .,,:·---~::;: .. :-: l::-~::----
6
_

2
_:-:-::-- 0,00 616.00 270.00 624.25 --~~~---,- ~-:~-----:-:-:- :~;-:-::-~-:~-:-:------~--:-:;-:-- ----~:;:• 

• •• ' 1320.00 40,00 627.60 ,15 ,03 .03 175.00 6,24 10.90 " 

·--- --~.............-~ ' --- +. 
623.00 616,00 115.00 621.19 
623,00 616.00 175.00 622,24 

1320. 00 40. 00 __ _:::6.,,_2..:.7_,,,_,,6'-"0c............;=.c:.e..=---"~ ___ .,..l,,_8,,_ ____ ~ 03 , . ...,,0'-'4--------'"2p 0. 00 ... 6, 70 __ JO .~o,._ ________ l,, 623,00 616.00 200.00 l::> .. ?b.1..9 .. 
" e "I 

623,00 616,()0 210.00 624.78 1320.00 40,00 627.60 .13 ,51 0,00 270,00 8,78 10,90 1"' 
:"• 
1, 

,_,_1 ~4- ~~4g__... ... ~.J~}.,'--'~'"?'-'----"u..,,,.""o-"o'- ... o •. oo _ J?lL,.ft.O l.L5.,oo ___ 621~---·-·· .16,_ __ --'.,..,1s 
i------------- • - •· .. .. • • •. •• .. ,.. n n r.. n " ,. , ..,, ,.,, n , -. ,., r, ,.. ,1 ,.., ~ c:-, -. 1 ~-n n ,. 1 -, c n n J, 7 1 1 n ;, n 21 

... •.9.~----· l 15,Jl_O_ . _ 3,55 ___ ... J.o_._40 
16 l't-':l,joUU 1f_1oUU UoUU VoUU OlfoOU 1f::loVU OC.C.o:Jl oC.1 oC.."'7 oU~ J.1:JoUV "'t'of.L iv'o"t'u ,J 

.,, 1493.00 173,00 0.00 0,00 617.80 200.00 623,UO 0 22 0 30 ,03 200.00 5.20 10.40 ,. 
l----.!.l..::4..'.9..:c3:.e•~Oc,O:..._ __ l"--7.C.:C:.3.,_._,,_0__,,0 ___ _,0'-.,.__0"--0"-----"0'--'.'--'0'--'0'------'6"-'--l 7'-'. 80 •. 2_70_,J)_O_ 624. 90 o.£.1,...... ___ , l _ __,,4 ___ ._Q_g___ZL_O__._p 0, ___ 7Lo.l0 ___ t0.,!!:.0, ___ --------<" 

2~! " • " 1;1 

" . " 
" 
" -,. -.. 
" 
'" • "1 " 
' • I 

2 

,,I 

• 

1494.00 1.00 626 0 00 624,50 11!:>.00 6cl.35 .16 .oo ,00 115.00 3.55 ,2tl • 

~-~: :.~-----·-----··-· :j 
1 /, ('.:} /, nn 1 nn .1.-,.-:,,,...., vv .I. o UV '-"--''-"----6~2""6_,_._,,_o_.,,o_---"6'-'2=--.,_.:.... •• ,.. .. "-:c.,"''-......:.:6-=--1 7 ~a--·· 1 75 .J)O ___ 622. 5~ _____ Q 21 .------- o oo ~-----·., o_o 175._o ~H __ 4. 72 __ ._ 
1494.00 1.00 
1494.00 1,00 

1506.00 12.00 
1 .::;;,n,::.. nn 120 00 ,L _.. V WO V V 

626.00 
626,00 

624,50 
624,5() 

26.00 624.50 

617.80 200,00 623,00 
617 0 80 270,00 624,H9 

,2c 
,25 

617,80 115.00 621.37------.16 

626.oo 624.50 011.eo 115.00 622.~3 .20 
1506,00 12.00 ---="-'--.c....-~6c.:2~6~•c.coc..oc....._=6-=2-'4...,,--"5...:o'--~6"-l=--7-"--'. a o ~o o .oo _..!2.c3 .o ~ =--1 ___ .22 __ _ 
1506,00 12.00 626,00 624,50 617.80 270,00 624.91 .25 

1507.00 1.ou o.oo o.oo 617.80 115,00 621.37 .16 __ .;:.__..:......----~-----'-------~---~~--~ 
1507.00 1.00 o.oo o.oo 617.80 175.00 622.~3 .20 
1507,00 1.00 0.00 o.oo 617.80 200,00 623,0l ,22 

.oo 

.oo 

• O l 
• 0 l 
0 0 1 
.02 

• 0 0 
.oo 
.oo 

1507.00 1.00 .oo 0,00 0,00 nl7,80 _270,00 624_.Y7 ___ 0 21_ ·-----~~-

,00 
,03 

.oo 

.oo 
,OQ 
.oo 

200.00 
270,00 

5.20 
7.09 

10,40 :r.i 

_1_0_._4_0 ________ 1:; • 
115.00 3,57- 10,40" 

175.00 4.73 10.40 1:1• 
2 o o. o o __ -=5. 21 _l o .}1-o ---------1"\ 
270,00 7.11 10,40 ::. ,,, 

.oo ---...:'-"----'l"---1"-'5=-...,• 0 0 ____ 3 • 5 7 l 0 • 4 0 :., 

.oo 175.00 4.73 10,40 '" 

.oo 200.00 5,21 10,40 
,01 "---"-~- 210. oo _____ L.i1 _____ .. 1 o ,AQ -----· 

·" 
1681.00 174.00 I"• 0.00 0,00 617,60 115,00 621.71 0 14 ,32 ,01 115,00 4,11 10,40 a :1 

" 1681,00 174,00 
174,00 

1----=-=..::...:...::..: __ ....::.._-=--.o:.c:...---COC-'.C..o:..oc_ __ ..;o...:•.co...:oc____6c...l=.7. 60 l 75. 0 0 622 0 88 • 1 B__ --· 32 __ ----·· 0 l l.L!:i ... QQ... ___ !:i, .. ~8 l O O 40. --------·•I 
o.oo o.oo 617.60 200.()0-623~-6 .20 _____ .32 .01 200.00 5.76 10.40 l " . " 

" 
" . " 
"I 14? 

•• .i 
" 
" . " 
I• 

•"' s, 

-~ " ,.. "' 
""' js1 

1681.00 
1681,00 174.00 0,00 0,00 617.60 270,00 62S.22 .20 ,23 ,00 270,00 7,62 10,40 , .• 

1682.00 1. 0 0 
1682,00 1. 00 
1682,00 1.00 

---------------~-~-;~:-~-~---~--~-:-:-~-~--:~; :~r---~ ~t: ~~ ----~~~:!! ------ :~~ ---- -·: ~~ -- : ~~ ··· ~ ~~: ~~ ·•-··::~~ -·- ~~::f-- --------- -----1~. 
__ :..:e.=~..;:.... ___ .:.,.::_.::..::, __ ...:6:..:2cc7c.c•:.c5:c.0::......._.;:;6::2...:4..., • ...:6,.o0c......~6=--l=--7'-"-."'6..,,_0 _ __,,,2""0'--'0. 00 ___ 623 ... J~ ___ ,.£".> • O O ,_03 200 ,_90 5_,_]2.._ __ l_Q_,_'t,O _______ ___;" 

1682,00 1.00 627.50 624,60 617,60 270,00 62~.lY ,35 ,00 ,12 270,00 7.59 10,40 n 

"• 1718.00 36.00 " __ ,:...:...o..:c:..:,.:...=---"'--'--"--"-·"'------"6=-2.c.7..,,_,=-5=-0----=6-=2'--'4..., • ...:6...:0'--~6~1'--'7....,.'--'6""'0'--~l~l,~5. 0 0 ___ 621 •. --'7'-4~ .. - .... , 14___ • O 2 __ ._o CL _ l 1 5. o O ·-·- 4 .i 4 ____ l {L. 4 • ...,0,._ ________ .. 
627.50 624.60 617.60 17ci,OO 622.90 .20 ,02 .oo 175,00 5,30 10.40 l:~:--1718,00 36,00 

1718,00 36.00 
1718,00 36,00 

627.50 624.60 617.60 coo.oo 6c3.38 .23 ,03 .oo 200.00 ~.,H 10.40 L 

---=--'-~C::...:C..::...---"--;;..;c...::..:. __ ..;;6:..:2::..7c.c•::..;5::..0::......._.=6=-2'--'4...,.'-'6:...;0c._.......c6~1=--7.:....e.• -"'6-"-0-~27 0 .• 0 0 625 • 2 5 -•A.? ··-0~1 ___ •. O O -~ 2 7 0 • 0 0 ___ 7!.c• 65.. . l O ,}LO, __________ , 

------------------------------ --------------- ---------- -------- - - ---~--
!;i• 

----------~~:; 

-----------1~·. 
''I 
' 

• 
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DISC~AHGIE .,•,· CWSEL SECTIO~ 'CrlAN~EL MIN ~L OF MA:x EL oR" ·, MIN Ei.: .HV 
NUMRER LENGTH ROADWAY LOW CHORD GROLJNI) (CFS) 

HL OLOSS 
I 

.QCH DEPTH ' ' ' 
TOPWID • 17 19.00 

1119.00 
1, f 6 •• 

)IL ' ,., 1 • 0 0 o.oo o.oo 
o. oo ·-·o-:-d o 

nl7,60 115,00 621,75 , 13 .oo -----~----· .oo 1_15.00 4.15 10~_40 j", 
1.00 617,60 175.llO 622. 9/~ .18 .oo .01 175.00 5,34 10.40 ', 

1719.00 1.00 0.0'0 (),. 0 0 1,17.60' 200,llO 623.43 ,19 .oo 
171_9,00 /' : ~I .I, I • 1.00 o.oo o.oo 617.60 210.00 625.46 , ,1; .00 ----,.,...... ... ___ ........... _.,. ..... _. ____ __,_., ---............ ,_. -----,-,-- ----- --- :~L-~~~:~~- ---···~:_:~.--!~.::~ --------~,- . :1• 

I; ' , e<J, 
f , • < • -r6;' 

~ ., . ,, 
,. 

e1::; 

, 1800,00 RJ.00 D.OO 0,00 61A,50 115.00 621.93 .06 .OB • 02. 
·; 0:4· 

115.00 ,3.43 
· -1-soo- oo -~ .. ··•·Al oo-•·-----···o .. oo-· .... o-·oo-· ... 6l!r50"·· i:-16;0·0·----·02·3--1·6··--· .. ·--·--··oo·--,.··--.·01:.-1 ! •l'<-•--••-• 0 0 O Cl _ ~~=,_:o _____ .,__. _.. ••· _"q " ·175:.-00--~:=~:: 4;·55;:·;:· 

1soo.oo R1.oo o,oo o,oo 618.~0 2no,oo 623,67 .o~ .o5 .04 
.os 

198. 9 7 5 • 1 7 
1800,00 Al,00 0,00 O,QO 618.~0 270,00 025,69 ,03 ,03 260.08 7.19 

i"fl49,-oo· 
ll:l49.00 
1849,00 

-18 4'9~··0 0 

49.o .. 6" ... 
49. 00 
49.00 

-·49.00 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

618.80 115.0,0 .. ii;;i1".9l, 
618.80 175.00 623.18 
618,AO 2uo.oo 623,6Q 
~l:lO 270.00 625,69 

.Ob 

.07 
-- .• _Q 1 ·--

.06 

-- --------· 
.os .01 115.00 3.18 
,03 ,01 175.00 <t.38 

-- .02 ____ .02 ..... 200.00 ___ .. __ 4,.89 .. 
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