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USGS STEP-RAC~WATER PROGRAM - VERSION 72.339 ••• PAGF cnu~T= 47,DATE= 3/ 9/76 

------- ----=-------===----------======-===-----=---=====-=--=======--=====----
HOTFR-SURFACE PROFILE FOP: OTTER CP 
PIIGF I OF 4 

--=-==---=--=====---=======-===--===========================-================== 
SECJO AT OJSTA~CE/ LFNGTH/OISCHARGF/ ARE, /CO~VEYANCE/ ALPHA/ LEW / REW 

WS FLEV / HV / HF / HE / EG / V / FN / ACC •ID* 
----==------===----======-=--==--============================================== 
A f\T 

572.20 / 
0 I 

o.:n 1 
0 I 1400. I 302. I 55211. / 1.00 I 169. / 211. 

1 s12.s3 1 4.63 1 o.Jo1 ~rs• 

-------------------------------------------------------------------------------
Al AT 400 / 400 / 1400. I 1514. / 2~5743. / 1.00 / 1000. / 1200. 

572.57 1 0.01 1 a.us I o.n 1 572.58 1 0.92 1 0.06 1 -0.000 •xs• 

-------------------------------------------------------------------------------
A AT 1300 / 900 / 1400. / 34R4. / 6[6218. / 1.07 I 547. / 1440. 

572.59 / a.no/ 0.01 I o.o / ~72.59 / 0.40 / 0.03 / -0.000 •XS• 

-------------------------------------------------------------------------------
C 11T 3850 / ?550 I 1400. / 5986. / 1050210. I 1.09 / 2A6. / 1970. 

572.~9 / u.oo I 0.01 I n.n / 572.59 / 0.23 / 0.02 / -0.010 *XS* 

-------------------------------------------------------------------------------
0 4T 5350 / 1500 I 

S72.59 / 0.00 / 0.00 / 
=======-==================== 
E RR AT ,350 / / 

572.59 1 u.21 1 

1400. / 404,. / 576Al2. / 1.00 I 268. / 1178. 
o.oo I 57?.59 / 0.35 / o.u3 / -0.005 •XS* 

RF.GI~ 1 RqIOGF. 4NIILYSTS ----------------------------
14000 I 3Rl. / 43192. / 1.00 I 19. / 99. 

/ 3.67 / 0.29 / *RO* 

-------------------------------------------------------------------------------
NO ROAD OVERFLOW 

<>RG* 

-------------------------------------------------------------------------------
F dT 5650 / 300 I 1400. I 902. / 132384. / 1.00 I 931 • I 1119. 

572.60 / 0.04 / 0.01 / 0.05 I 572.64 / 1.55 / 0.13 / -0.011 *AS• 

-------------------------------------------------------------------------------
M = 0,36 / E = 0.03 I K<> = o.Bo / 936. I 140601. / 1.01 I 931, / 1119. 
572.78 I 0.03 / / 572.81 / 1 050 / 0 012 / •AS* 

----------------------------- END 8RIDGE ANALYSIS-----------------------------
Fl AT 5660 / 10 / 1400, / 936. / 140601. / 1.01 / 931 • / 1119. 

572.78 I 0.03 I 0.00 I 0.00 I 572.81 / 1.50 / 0,12 / -0.QOI *XS* 

-------------------------------------------------------------------------------
G AT 7450 / 1790 / 1400. / 1639. / 196457. / 1.00 / 168. / 646. 

572.93 I 0.01 I 0,13 I O.O I 572.94 / 0.85 / 0.08 / 0.000 •XS* 

-------------------------------------------------------------------------------
H AT 94~0 / 2000 I 1400. / 1516. / 18590[. / 1.00 / 217 • / 634. 

573.04 / 0.01 / 0.11 / O.OO / 573.05 / 0.92 / 0.09 I 0.000 <>XS* 
---------------------------- BEGIN 9RIDG~ ANALYS15 ----------------------------
1 AR AT Q450 / / 1400. / 240, / 28212. I 1.00 / 22 • / 76. 

573.04 I 0.53 / I 5.84 / 0.46 / *~O* 

-------------------------------------------------------------------------------
NO ROAD OVERFLO~ 

*RG* 
-------------------------------------------------------------------------------
J IT 9690 / 240 / 1400. / 794. / 109756. / 1,30 / 146. / 502. 

573.05 / 0.06 / 0.02 I 0.05 I 573.11 / 1.76 / 0.14 / -0.011 *AS* 

-------------------------------------------------------------------------------

• 
• 
• 
• \0 yR 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

USGS STEP-8AC~WATER PROGQAM - VERSTO~ 72.339 *** PAGE COUNT= 48,0ATE= 3/ 9/76 

------ -~;;;;;-·-;;;;;;=========--==========-=---===-=====-=----==-==-----------
~ATFR-SUMFICE PROFILF FOR: OTTER CQ 
PAGE 2 OF 4 
--=====-=================-=-=-=--======-===-----=---=--------------------------
SECID AT DISTANCE/ LFNGTH/DISCHIRGF/ ARE• /CONVEYANCE/ ALPHA/ LEW / REW 

HS ELEV/ HV / HF / HF / FG / V / FN / ACC *ID* 
---============================--=============-=============-=======-======----

M = 0.05 IE= 1.00 I K* = 0 • 14 / 824. / 113246. / 1.32 I 146. / 502. 
573.13 / 0.06 / / 573.19 / 1.70 I 0.14 / *AS* 

----------------------------- END RRIOGE ANALYSIS-----------------------------
JI AT 9700 / 10 / 1400. / 824. / 113246. / 1.32 / 146. / 502. 

573.13 I u.06 I o.oo I o.o I 571.19 / 1.70 I 0.14 / -0.002 *XS* 

-------------------------------------------------------------------------------
K AT 10590 / 890 / 1400. / 723. I 79231 • / 1.00 / 196. / 435. 

573.33 I 0.06 I 0.19 / O.O / 573.39 / 1.94 / 0.20 I 0.001 *XS* 

-------------------------------------------------------------------------------
L oT 10930 / 340 / 1400. / 1171. / 148492. / 1.00 I 208. / 523. 

573.4c I 0.02 I o.o~ I o.o I 573.44 / 1.20 / 0.11 / 0.001 *XS* 
---------------------------- ~EGIN 9QIOGE INALYSI5 ----------------------------
M RR AT 10930 / / 1400. / 295. / 35155. / 1.00 I I •/ 84. 

573.4? / u.35 / / 4.75 / 0.42 / *80* 
-------------------------------------------------------------------------------

NO MOAD OV~RFLO~ 
*RG* 

-------------------------------------------------------------------------------
N ~T 11120 / 190 / 1400. I 173. I 146334. / 1.00 I 431. / 555. 

573.,3 I 0.05 I 0.02 I 0.03 I 573.48 / 1.81 / 0.13 I -0.011 *AS* 

-------------------------------------------------------------------------------
M = 0.32 IE= 1.00 I K* = o.Ao / 809. / 15755~. / 1.00 / 431. / 555. 
573.72 / 0.05 I I 573.77 I 1.73 I 0.12 / *AS* 

----------------------------- END RR{DGE ANALYSIS-----------------------------
NI AT 11130 / 10 / 1400. / 809. / 15755~. / 1.00 I 431. / 555. 

573.7?. I 0.05 I 0.00 I 0.00 I 573.77 I 1.73 / 0.12 / -0.001 *XS* 
---------------------------- BEGIN BqJDGE ANALYSIS----------------------------
0 8R AT 11130 / / 1400. / 274. / 33887. / I.DO/ O. / 78. 

573.72 / 0.41 / / 5 0 10 / 0.45 / *BO* 

-------------------------------------------------------------------------------
NO ROAD OVEPFLOW 

*RG* 

-------------------------------------------------------------------------------
P AT 11270 / 140 / 1400. / 1865. / 20748A. / 1.29 / 450. / 1135. 

573.77 I 0.01 / 0.01 I O.O I 573.78 I 0.75 I 0.07 I -0.000 *AS* 

-------------------------------------------------------------------------------
M = 0.68 / E = 1.00 I K* = 2.05 / 2439. / 311061. / 1.16 / 450. / 1141. 
574.60 / 0.01 I I 574.61 / 0.57 I 0.05 I *AS* 

----------------------------- END 8RIDGE ANALYSIS-----------------------------
Pl AT 11280 / 10 / 1400. / 2439. / 311061. / 1.16 / 450. / 1141. 

574.60 / 0.01 I 0.00 I O.OO I 574.61 / 0.57 I 0.05 I -0.000 •XS* 
---------------------------- AEGIN BRIDGE ANALYSTS----------------------------
Q AR AT 11280 / / 1400. / 333. I 4426A. / 1.00 I O. I 77. 

574.60 / 0.27 I I 4.14 / 0.34 I *8D* 

-------------------------------------------------------------------------------
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USGS STEP-8ACK~ATER PRnGQA~ - VERsrn~ 72.339 *** PAGf COUNT= 49,DATE= 3/ 9/76 

-----= ·=··======·--·--==-====-=-·------======-------==-=------------~-------=----------
~ATER-SURFACE PROFILF FOP: OTTER CR 
PAGF 3 OF 4 
======------=-------===========--==========----=============-====-==-==-=====--
SECIU AT DISTANCF/ LFNGTH/DISC~ARGF/ AREA /CONVEYANCE/ ALPHA/ LEW / PEij 

ViS ELE"V / HV / HF / HE / E"Ci I V / FN / ACC *ID* 
======---=-==------============--==========----=============-=======--=-=====--

R 

~O ROAD OVERFLOW 

AT 11480 I 
574.61 / 0.03 / 

?nn 1 
'- V V r 

0.01 / 
14000 / 

0.03 / 
10660 / 109,440 / lal7 / 276e I 

574.65 / 1. 31 / 0.14 / -0.011 

*RG* 

659, 
*AS* 

M = o.~7 / E = O.AO / K* = 1.s1 / 122A. / 13540A. / 1.14 / 275. / 665. 
575.03 / 0.02 / / 575.06 / 1 0 14 / 0.11 / *AS* 

----------------------------- fNO RR!DGE A~ALYSIS -----------------------------
RI AT 11490 / 10 / 1400. / 1228. / 13540A. / 1.14 / 275. / 665. 

s 

575.03 / 0.02 / 0.00 / o.oo / 575.06 / 1.14 / 0.11 / -0.001 *XS* 

AT 1?430 / 940 / 1400. / 
575,13 / 0,01 / 0,09 I 0,0 

1529. / 155730. / 1.14 / 
/ 575,14 / 0,92 / 0,10 I 

8. I 693. 
0 0 000 *XS* 

T AT 13080 / 650 / 1400. / 868. / 80699. / 1.11 / 4A2. / KIO. 
575.22 / 0.04 / 0.10 I 0.01 I 575.26 / 1 0 61 / 0.16 / 0.000 *XS* 

-------------------------------------------------------------------------------u AT 14260 / 1180 / 1400. / 1023. / 77779. I 1.17 I 125. / 592. 
575.58 / 0.05 I 0.37 / 0.00 / 575.63 / l 0 37 I 0.11 I 0.001 •XS* 

-------------------------------------------------------------------------------v AT 15180 / 920 / 1400. I 134A. / 58051. / 1.31 / 92. / 782. 
576.01 / 0.02 / 0.40 / O.O / 576.04 / 1.04 / 0.15 / 0.002 *XS* 

-------------------------------------------------------------------------------w AT 16030 / 850 / 1400. / 2265. / R3979. / 1.70 I 404. / 1357. 
576.37 / o.n1 I 0.34 I o.o / 576.38 / 0.62 / 0.06 I 0.001 *XS* 

-------------------------------------------------------------------------------
X AT 17010 / 980 / 1400. / 2303. / 63993. / 2.29 / -330. / 906. 

576.73 / 0.01 / 0.36 / 0.00 I 576.74 / 0.61 / 0.06 / 0.000 *XS* 

-------------------------------------------------------------------------------
Yl AT 17300 / 290 / 1400. / 663. / 22597. / 2.51 / 305. / 799. 

577.04 / 0.17 / 0.39 / 0,08 / 577.21 / 2,11 / 0.40 I 0,001 *XS* 

Y2 AT 
577.39 I 

17650 / 
O.Oi I 

350 / 
0. i 9 / 

=======-==================== 
ZI RR AT 17650 / / 

577.39 1 o.54 1 

1400. 1 2403. 1 163139. 1 1.so 1 7. I 528. 
u.u i 577.40 / 0.58 I 0.02 I -0.000 *XS~ 

BEGIN RRIDGE ANALYSTS----------------------------
1400, I 238. I 19423. I 1.05 / 640. / 724, 

/ 5.88 / 0.55 I *BO* 

-------------------------------------------------------------------------------
NO ROAD-GRADE DllTA 

*RG* 
-------------------------------------------------------------------------------
ZlA AT 17880 I 230 I 1400. I 263. I 12799. / 1.51 / 242. I 486, 

577.40 1 o.67 1 0.22 1 o.46 1 510.01 1 5.32 1 o.a2 1 -0.011 *AS* 
------------------------------------------------------------------ ----------------
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USGS STEP-RACKHATER PROGRAM - VERSION 72.339 ••• PAGE COUNT= 50,D•TE= 3/ 9/76 

=======--======-=========-=-===--==========-----===-===-=-=----==-==--=--==----
WATER-SURFACE PROFILF FOR: OTTER CR 
PIIGF 4 OF 4 

=======-=======================--=============-=============-=======-======-=--
SECID AT DISTANCE/ LFNGTH/OISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS FLEV / HV / HF / HE / EG / V / FN / ACC *ID* 
=======-=================-=-=-=--======-====----=---===---=----==-=---=--------

M = 0.33 / E = 0.27 I K* = 0.71 / 647. / 29171. / 2.13 / -8. / 522. 
578.30 I 0.16 / / 578.46 / 2.17 / 0.38 I *AS* 

----------------------------- FND RRTOGE ANALYSIS-----------------------------
22 AT 18100 / 220 / 1400. / 824. / 35490. / 2.20 / 34. / 578. 

578.78 / O.JO I 0.42 / O.O / 378.87 / 1.70 I 0.32 I 0.000 *XS* 

-------------------------------------------------------------------------------
A• AT IA960 / 860 / 1400. / 425. / 30505. / 2.16 / 276. / 695. 

Sti0.19 / 0.36 I 1.56 / 0.13 / 580.56 / 3.30 / 0.43 / -0.008 •XS* 

-------------------------------------------------------------------------------
AB AT 19500 / 540 / 1400. / 310. / 32390. / I.II I 216. / 329. 

581.28 / 0.35 / 1.07 I O.O / S81.63 / 4.52 / 0.41 / 0.002 •XS* 

END OF THIS PROFILE 
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1) COUNTY: \;10<\, oe__ 

2) STUDY NAME: 

3) WATERCOURSE: 
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USGS ST~P-8ACKWATER 0 ROGQA~ - VFASTON 72.339 **• P~G~ COUNT= 52,0ATE= 3/ 9/76 
----- -------- -- --- -~- - ------ --· --- --- ------ --~-- -------

-------- ----- ---- --=----=---=--======-=====--=======--=-==-========-=======--
W~TFR-SURFACE PROFlLF FOR! OTTER CR 
PAGE" I OF 4 
-------- -=--------===---=------======-===-----==--==----==--==--==---==-=--··. 
SECID nT DISTANCE/ LFNGTH/OlSCHA~Gf/ ARFA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / ~E / EG / V / FN / ACC •ID* 
---------------------=-----------======--------===--==----==---=--==---==------
A AT 

572.20 / 
0 I 

0.90 I 
0 I 2300. / 302. / 55211. / 1.00 / 169. / 211. 

I 573.10 / 7.61 / 0.50/ *IS* 
-------------------------------------------------------------------------------
Al AT 400 / 400 I 2300. I !640. / 336712. I 1.00 / 1000. / 1200. 

573.20 I 0.03 I 0.11 / O.O / 573.23 / 1.40 / 0.09 / 0.017 •XS* 

-------------------------------------------------------------------------------
8 ~T 1300 I 900 / 2300. / 40~0. / 726034. / 1.17 / 502. I 1441. 

573.24 / 0.01 I 0.02 / 0.0 / 573.25 / 0.57 I 0.04 / -0.000 •XS* 

-------------------------------------------------------------------------------
C AT 3850 / ?550 / 2300. / 694!. / 123782?. / 1.19 / 223. / 19A4. 

573.24, o.oo, 0.02, o.o 1 573.25 1 0.33 1 0.02 1 -0.019 •xs~ 
-------------------------------------------------------------------------------
D AT 5350 / 1500 / 2300 0 / 4b46. / 723966. I 1 000 / 2470 / 1181. 

573.24 I 0.00 I 0.01 / 0 000 / 573.25 / 0 050 / 0.04 / -0.008 •XS* 
---------------------------- REGI~l RR10GE AN~LYSlS ----------------------------
E RR AT 53~0 I I 2100. / 43?. / 51020. / 1.00 / 18. / 101. 

573.24 / 0.44 / / 5.32 / 0.40 / •RO* 
-------------------------------------------------------------------------------

NO ROAD OVERFLOW 
•RG* 

-------------------------------------------------------------------------------
F AT 5650 / 300 / 2300. / 1025. / 163264. / 1.01 / Q31. I 1119. 

573.25 / 0.08 I 0.01 I o.oa I 573.33 I 2.24 / 0.18 / -0.01 l •AS* 
-------------------------------------------------------------------------------

M = n.35 IE= 0.03 I K• = 0.78 / 10;4. / 180912. / l.01 / 930. / 1120. 
573.62 / 0.07 I I 573.69 / 2.10 / 0.16 / *AS* 

----------------------------- END RRJOGE ANALYSIS-----------------------------
Fl ~T 5660 / 10 / 2300. / 1094. / 180912. / 1.01 / 930. / 1120. 

573.62 1 0.01 1 o.oo, o.o 1 573.69 1 2.10 1 0.16 1 -0.002 •xs~ 
-------------------------------------------------------------------------------
G OT 7450 / 1790 / 2300 0 / 20q2. / 291266. / 1 000 / 167 • / 653. 

573.87 / 0.02 I 0.18 / O.o / 573.89 / 1.10 I 0.09 I 0.020 *XS* 

-------------------------------------------------------------------------------
H AT 9450 / 2000 I 2300 0 / 1918. / 273577. / 1 000 / 215. / 635. 

574.00 1 o.n~ 1 0.13, o.oo 1 574.02 1 1.20 1 0.10 1 -0.000 •xs• 
---------------------------- BEGIN BqIDGE ANALYSIS----------------------------
! BR AT 9450 / / 2300. / 289. I 3522Q. / 1.00 / 19. / 79. 

574.00 / 0.99 / / 7.96 / 0.60 / •90* 

-------------------------------------------------------------------------------
NO ROAD OVEqFLOW 

•RG* 

-------------------------------------------------------------------------------
J AT 9690 / 240 / 2300 0 / 1137 0 / 156579 0 / ! 039 / 145. / 502. 

574.0J / 0.09 I 0.03 I D.06 / 574.10 / 2.02 / 0.17 / -0.011 •AS• 

-------------------------------------------------------------------------------

• 
• 
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USGS STEP-8A(KWATER PROGRA~ - VERSIOM 72.339 *** PAGE COUNT= 53oDATE= 3/ 9/76 

=======-=======================--======-=====---============-=-==-==-=- -------
WATFR-SURFACF PROFILF FOR: OTTER CR 
PAGF 2 OF 4 
=======-=======================--============--=============-=-=======---------
SECIO AT DISTANCF/ LFNGTH/nISCHA~GE/ AREA /CONVEYANCE/ ALP~A/ LE~ / REW 

~5 ELEV/ HV / HF / HF / EG / V I FN / ACC *ID* 
=======-=======================--======-=====---=======-=-=--=--=-==-== --- --

M = 0.25 IE= I.no I K* = o.77 / 1447. / 207073. / 1.38 I 26. I 504. 
574.R! / 0.05 I I 574.86 / 1.59 / D.13 I *AS* 

----------------------------- E~D ARIDGE ANALYSIS-----------------------------
JI AT 9700 / 10 I 2300. I 1447. / 207073. / 1.38 I 26. I 504. 

574.81 1 u.o5 1 o.oo I o.o 1 574.86 1 1.59 1 0.13 1 -0.001 •xs• 
-------------------------------------------------------------------------------
K AT 10590 / 890 / 2300. / 1112. I 159525. / 1.00 I 193. I 437. 

574.94 / 0.07 / 0.14 / 0.01 / 575.01 I 2.01 I 0.11 I -0.000 •xs• 
-------------------------------------------------------------------------------
L ~T 10930 / 340 / 2300. / 1771. I 252585. / 1.00 I 203. I 597. 

575.03 / 0.03 / o.04 I o.o I 575.0b I 1.30 I 0.11 I 0.000 •xs• 
---------------------------- BEGIN 8RIDGE ANALYSIS---------------------~------
~ PR AT 10930 / / 2300. / 415. / 5QJ20. / 1.00 / J. / 84. 

575.03 / 0.48 / / 5 0 55 / 0 0 41 I *RO* 
----------------
NO MOAD OVERFLO~ 

•RG* 

N AT 11120 / 190 / 2300. / 1043. I IA7485. / 1.28 / 429. / 668. 
575.04 / 0.10 / 0.02 I 0.07 I 575.14 / 2.20 / 0.17 / -0.011 *AS* 

-------------------------------------------------------------------------------
M = 0.24 / E = 1.00 / K~ = 0.56 / 1114. / 203127. / 1.28 / 428. / 678. 
575.33 / 0.09 I I 575.41 / 2.07 I O.lb I *AS* 

---------------------------~- END 8RTDGE ANALYSIS-----------------------------
NI AT 1!130 / 10 I 2300. I 1114. / 203127. I 1.28 / 428. / 678. 

575.33 1 o.o9 1 o.oo I o.oo 1 575.41 1 2.01 1 0.16 1 -0.002 •xs• 
---------------------------- REGIN BRIDGE ANALYSIS----------------------------
0 AR AT 11130 / / 2300. / 386. I 56995. / 1.00 I O. I 78. 

575.33 / 0.55 / / 5.96 / 0.45 I *BO* 

-------------------------------------------------------------------------------
NO ROAO OVERFLOW 

*RG* 

P AT 11270 / 140 / 2300. / 300A. / 426709. / I.II I 448. / 1162. 
575.41 / O.OJ / 0.01 / O.O / 575.42 / 0.76 I 0.06 I -0.000 *AS* 

-------------------------------------------------------------------------------
M = 0.76 IE= J.OO / K* = 2.45 / 399!. / 661692. / 1.06 I 444. / 1180. 
576.77 I 0.01 I I 576.77 / 0,58 I 0,04 I *AS* 

----------------------------- END BRIDGE ANALYSIS-----------------------------
Pl AT 11280 / 10 / 2300. I 3991. I 661692. / 1.06 I 444. / 1180. 

576.77 I 0.01 I o.oo I o.oo I 576.77 I o.58 / o.04 I -0.000 •XS* 
---------------------------- REGIN BRIDGE ANALYSIS----------------------------
Q RR AT 1!280 / / 2300 0 / 494. / 78166. / 1.00 I O. I 77. 

576.77 I 0.34 I I 4.66 / 0.31 / •BO* 
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USGS 5TEP-RACKHATEQ PROGAA~ - VERSION 72,339 *** PAGE COUNT= 54,0ATE= 3/ q/76 

=--------===-------===----=-===--============--============================-=--
HATE~-SURF,CE PROFILF FDA: OTTER CR 
P~GE 3 OF 4 
-=-----------------===-------==--==========-----=====-======-=======-====------
SECIII AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYA~CE/ ALPHA/ LEW / REW 

W5 EL~V / HV / HF / HF / EG / V / FN / ACC *ID* 
==-------===------=====---=====--==========-=--=============-============-===--

NO ROAD OVERFLOW 
*RG* 

-------------------------------------------------------------------------------
R AT 11480 / 200 / 2300, / 2301, / 28258R, I 1,38 I 271, I 964, 

576,78 / 0,02 / 0,01 / 0,03 / 576,80 I 1,00 I 0,09 I -0,011 *AS* 

-------------------------------------------------------------------------------
M = 0,69 / E = O,R3 I K* = 2,05 / 2804, / 359765, / 1,44 / 269, / 1000. 
577.48 I 0,02 I I 577,50 I 0,82 I 0,07 I *AS* 

----------------------------- ENO 8R10GE ANALYSIS-----------------------------
RI AT 114~0 / 10 / 2300, / 2804, / 359765, / 1,44 / 269, / 1000, 

577,48 I 0,02 I O.UO I 0,00 I 577,50 I 0,82 I 0,07 I -0.001 •XS* 

-------------------------------------------------------------------------------
s AT 12430 / 940 / 2300, / 3179. / 410~17, / 1,36 / 6, / 838, 

577.52 / o.n1 / 0,03 I o.o I 577.53 I 0,72 I 0,06 I 0.000 *XS* 
-------------------------------------------------------------------------------T AT 13080 / 650 / 2300, / 1857. / 199552, / 1,47 / 253, / 814, 

577,55 / 0,04 I O,U4 / 0,01 I 577,59 / 1,24 / 0,11 / -0,000 •XS* 

-------------------------------------------------------------------------------
U AT 14260 / 1180 / 2300, / 2074. / 191464, / 1,57 / 116, / 634, 

577,72 I 0,03 / 0,16 / 0,0 / 577,75 / 1,11 / 0,12 / 0,000 *XS* 

-------------------------------------------------------------------------------
V AT 151AO / 920 / 2300, / 2668, / 166380, / 1,26 / 76, / 789, 

577,89 / 0,01 I 0.15 / 0,0 / 577,90 / 0,86 / 0,09 / -0,000 *XS* 

-------------------------------------------------------------------------------
W AT 16030 I 850 / 2300, / 3875. / 186314, / 1,37 / 392, / 1366, 

578,04 / 0,01 I 0,15 / 0,0 / 578,05 / 0,59 / 0,05 I -0,000 *XS* 

-------------------------------------------------------------------------------
X AT 17010 / 980 / 2300, / 4166, / 156320, / 1,72 / -349, / 912, 

578,22 I 0,01 I 0,18 I 0,00 I 578,23 / 0,55 / 0,05 I 0,000 *XS* 

-------------------------------------------------------------------------------
YI AT 17300 / 290 / 2300. / 1329, / 58247, / 1,84 / 278, / 801, 

578,35 / 0,09 / 0,17 I 0,04 / 578,44 / 1,73 / 0,19 / 0,000 *XS* 

-------------------------------------------------------------------------------
Y2 AT 17650 / 350 / 2300, / 3033, / 208634, / 1,41 / -14, / 529, 

578,58 / 0,01 / 0,15 / 0,0 / 57~.59 / 0,76 / 0,03 / -0,000 *XS* 
---------------------------- BEGIN 8R1DGE ANALYSIS----------------------------
ZI RR AT 17650 / / 2300, / 330. / 30275, I 1.13 I 640, / 724. 

578,58 / 0,75 I I 6,q6 / 0,59 / *BO* 

-------------------------------------------------------------------------------
NO ROAD-GRADE DATA 

*RG* 
-------------------------------------------------------------------------------
ZIA AT 178~0 I 230 I 2300, I 807. I 37732, I 2,08 I -II. I 530, 

57R,60 / 0,26 / 0.15 / 0,13 / 578,87 I 2,85 / 0,49 / -0,001 *AS* 

-------------------------------------------------------------------------------
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USGS STEP-RACKHATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 55,0ATE= 3/ 9/76 

=======-=======================--======-===-=---=-=-===-=-=-------==--=--------
HATER-~URFACE PPnFILF FOP: OTTER CR 
PAGE" 4 OF 4 
=======-=======================--============--=============-=-=====-======----
SECID AT OISTANC~/ LENGTH/OISCHA~GE"/ ARFA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HF / E"G I V / FN / ACC •ID* 
=======-=================-=-===--======-=====---=========-==---=====--=====- --

M = o.58 / E = o.?2 / K• = 1 • 64 / 1604 • / 97352. / 1.62 / -25. / 535. 
580.US / o.n5 I I 580.10 / 1.43 / 0.20 / *AS* 

----------------------------- END 8RIDGE ANALYSI5 -----------------------------
22 AT lAlUO / 220 / 2300. I 1604. / 91729. / 1.59 / 17. / 583. 

5B0.18 1 o.o5 1 o.13 1 o.o 1 580.23 1 1.43 1 0.13 1 0.001 •xs• 
-------------------------------------------------------------------------------
AA AT 18960 / 860 I 2300. / 766. / 45707. / 3,54 / 274 • / 827, 

581.04 I 0.50 I 1.09 / 0,22 / 581.54 / 3.00 I 0.49 / -0.000 •XS* 
-------------------------------------------------------------------------------
A8 AT 19500 / 540 / 2300. / 523 0 / 4792?. / 1.77 / 213 • / 499. 

582,33 / 0.53 / 1.30 / 0,02 / 5A2.A7 / 4,40 / 0,47 / 0,003 •XS* 

-------------------------------------------------------------------------------
END OF THIS PROFILE 

I I 
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USGS STEP-BACKWATER PROGRA~ - VERS10~ 72,339 *** PAGF COU~T= 56,D~TE~ 3/ 9/76 

PAGF I OF PROFILE NOTES FOR: OTTFD CR 
INITIAL VALlJES ARE: () = 2700. H = 572.20 

SECTD,ERPOP OR ~ARNING MES5AGE,INTFR~EDIATE RESULTSCIF ANYl,ACTION TAKEN 

F ,Hll\l Ton L0 1•1 
,ADJUST HE SO HIN>WSD 

J ,HIN Ton LO'·I 
,ADJUST HE SO HlN>WSD 

N ,HIN TOO L0 1·J 
,ADJUST HE SO HlN>WSD 

R ,HIN Ton L0 1·1 
,ADJUST HE SO HlN>WSD 
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2) STUDY NAME: La.. So-\\e \,D"f?· 
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USGS STEP-3ACKWATER DROGRA~ - VERS10~ 72.339 *** PAGE COUNT= 57,DATE= 3/ 9/76 

====-==-=======================--======-=====---=======-=-=--==---==-===---- ----
~ATFR-SURFACE PROF!LF FOR: OTT~R CP 
PAGF l OF 4 
-===-=---====---=====-=-=-===----======-===-----=-=====---=---=---==--= --------
SEC!D AT DISTANCE/ LENGTH/QISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

wS ELEV/ HV i HF / HF / EG I V / FN / ACC *ID* 
-===-=---====----========-=-=----======-=====---=--====---=---=---==-==-- -----
A AT 0 I 

1.24 / 
0 / 2700. I 30~. I 55211. / 1.00 I 169. / 211. 

572.20 / / 573.44 / 8.93 I 0.59/ *IS* 

Al AT 400 / 400 / 27000 / 17100 / 3600690 / loOO / 10000 / 12000 
573.55 / 0.04 I 0.15 / O.O I 573.59 / 1.58 / 0.10 I -0.000 *XS* 

-------------------------------------------------------------------------------
8 ~T !300 / 900 / 2700. I 43R7. / 791717. / 1.22 / 478. / 1442. 

573.oO / 0.01 / 0.02 I 0.0 / 573.61 / 0.62 / 0.04 I -0.000 *XS* 
-------------------------------------------------------------------------------
C AT 3850 / 2550 / 2700. / 76JO. / 1360474. / 1.25 / 186. / 1992. 

573.62 / 0.00 I 0.02 / 0.0 I 573.63 / 0.35 / 0.03 I 0.000 *XS* 

------------------------------------------------------------------· ------------
Q II T 5350 / 1500 / 2700. I 5006. / 815071. I I.DI I 223. / IIB3. 

573u62 / Ou00 / OuOl / OoOO / 573063 I Oo54 / Oo04 / -Oa009 *XS* 
---------------------------- HF.GIN ARJDGE ANALYSIS----------------------------
E AR AT 5350 / / 2700. / 463. / 55R71. / 1.00 / 17. / 102. 

573.62 / 0.53 I I 5.83 / 0.43 I *AO* 
----------------
NO ROAD OVERFLOW 

*RG* 

F AT 5650 / 300 I 2700. / 1097. / 181733. / 1.01 / 930. I 1120. 
573.63 / 0.09 / o.ul / 0.10 / 573.73 / 2.46 / 0.19 / -0.011 *AS* 

-------------------------------------------------------------------------------
M = 0.35 / E = 0.03 I K* = Oo77 I 1179. / 203594. / I.OJ I 929. / 1121. 
574.~6 1 o.oa 1 1 574.15 1 2.29 1 0.11 1 *AS* 

----------------------------- ~NO ARJDGE ANALYSIS-----------------------------
Fl IT 5660 / 10 / 2700 0 / 1179 0 / 203594 0 / 1 0 01 / 929. / 1121. 

574.06 / 0.08 / 0.u0 / 0.0 / 574.15 / 2.29 / 0.17 / -0.002 *XS~ 

-------------------------------------------------------------------------------
G AT 7450 / 1790 / 2700. / 2310. / 341601. / 1.00 / 166. / 657. 

574.31 1 0.02 1 0.19 1 o.o 1 574.34 1 1.11 1 o.o9 1 0.0~1 *XS 0 

-------------------------------------------------------------------------------
H AT 9450 / 2000 / 2700. / 2107. / 3!8488. / 1.00 / 213. / 636. 

574.45 / 0.03 / 0.13 I 0.00 I 574.47 / 1.28 / 0.10 / o.o00 *XS* 
---------------------------- BEG!~• BRIDGE ANALYSIS----------------------------
! AR AT 9450 / / 2700. / 314. / 38909. / 1.00 / IA./ 80. 

574.45 / 1.15 / / 8 0 61 / 0.64 / ~RO* 

-------------------------------------------------------------------------------
NO ROAD OVERFLOW 

*RGO 

-------------------------------------------------------------------------------
J OT 9690 / 240 / 2700 0 / 1303. / 183618 0 / 1.38 / 109. / 503. 

574.~6 / 0.09 / 0.03 / 0.06 / 574.55 / 2.07 / 0.17 / -0.011 *AS 0 

-------------------------------------------------------------------------------
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USGS STEP-BACKWATER PROGRAM - VERSION 72.3~9 ••• PAGE cnu~T= 58.0ATE= 3/ 9/76 

========-=====-============-===-=============---===-=======--==========--====--
d•TFR-SURFACE PROFIL~ FOR: OTTER CR 
PAGE 2 OF 4 
=======--=====--===========-=-=--======-===~=---===-=-====-----=--==-=------ ---
SECID AT DISTANCE/ LENGTH/OI5CHARGF/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *ID* 
==============================================================~================= 

M = 0.33 / E = 1.00 I K* = Q.99 / 1851. / 273546. / 1.39 / 13. / 507. 
575.66 / a.as/ / 575.70 / 1.46 / 0.11 / •AS* 

----------------------------- ENO RRJOGE ANALYSIS-----------------------------
JI AT 9700 I 10 I 2700. / 1851. / 273~46. / 1.39 / 13. / 507. 

s1s.~6 1 o.os I o.oo I o.o I s1s.10 1 1.46 1 0.11 1 -0.001 •xs• 
-------------------------------------------------------------------------------
K AT 10590 / 890 / 2700. / 1313. / 208000. / 1.00 I 191. / 438. 

575.76 1 0.01 1 0.11 1 0.01 1 575.83 1 2.06 1 0.16 1 0.000 •xs• 
-------------------------------------------------------------------------------
L AT 10930 / 340 / 2700. / 2093. / 328962. / 1.00 I 200. I 603. 

575 0 84 / 0.03 / 0 0 04 I 0 0 0 / 575 0 86 / l 0 29 / 0 0 10 / -0 0 000 •XS* 
---------------------------- 8EGI,1 B~IDGE ANALYSTS----------------------------
M PR AT ]0930 / / 2700. / 475. / 72419. / 1.00 I I. I 84. 

575.84 / 0.50 I I 5.69 / 0.40 I •RO* 
-------------------------------------------------------------------------------

NO ROAD OVERFLOW 
*RG* 

-------------------------------------------------------------------------------
N AT 11120 / 190 / 2700. / 1303. I 217279. / 1.66 / 427. / 967. 

575.85 / 0.11 / 0.02 / 0.09 / 575.96 / 2.07 / 0.18 / -0.oll *AS* 
-------------------------------------------------------------------------------

M = 0.25 / E = 0.99 / K* = 0.57 / 1458. / 241664. / 1.69 / 426. / 979. 
576.17 I 0.09 I I 576.26 / 1.85 / 0.16 / *AS* 

----------------------------- FND 8RIDGE ANALYSIS-----------------------------
NI AT 11130 / 10 / 2700. / 1458. / 241664. / 1.69 / 426. / 979. 

576.17 I 0.09 I 0.00 I O.O / 576.26 / 1.85 / 0.16 I -0.001 •XS• 
---------------------------- BEGIN BoIDGE ANALYSIS----------------------------
0 BR AT 11130 / / 2700. / 444. / 70347. / 1.00 I O. I 78. 

576.17 / 0.57 I I 6.08 / 0.42 / *RO* 

-------------------------------------------------------------------------------
NO ROAO OVERFLOW 

"R{,* 

P IT· 11270 / 140 / 2700. / 3617. / 567684. / 1.08 / 445 • / 1173. 
576.25 I 0.01 I 0.01 I O.O I 576.26 / 0.75 I 0.06 I -0.000 *AS* 

-------------------------------------------------------------------------------
~ = o.79 1 E = 1.00 1 K~ = 2.54 1 4101. 1 853372. 1 1.os 1 441. 1 1194. 
577.72 I 0.01 I I 577.72 I 0~57 I 0.04 I *AS* 

----------------------------- FND BRIDGE ANALYSIS-----------------------------
Pl AT 11280 I 10 I 2700. I 4701. / 853372. I 1.os / 441. / 1194. 

577.72 I 0.01 / 0.00 / O.O / 577.72 / 0.57 I 0.04 I -0.000 *XS* 
---------------------------- AEGI~ BRIDGE ANALYSIS----------------------------
Q BR AT 11280 / / 2700. / 5~2. / 94612. I 1.00 I O. I 77. 

577.72 I 0.36 / I 4.BO / 0.30 I *BO• 

-------------------------------------------------------------------------------
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USGS STEP-AACKtATER PROGRA~ - VERSJO~ 72,3J9 *** PAGE COUNT= 59,DATE= 3/ 9/76 

===-===========================--==========-----=-=-=---------------=------~---
~ATER-SURFACE PROFILE FOP: OTTER CP 
PAGE 3 OF 4 
===============================--======-===-----=---=-------=-------=--=---~---
SFCID AT DISTANCE/ L•NGTH/8ISC~ARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / F~ / ACC •ID* 
-------=--=--=======-==========-=============---=====-=---=----------------- --

NO ROAD OVERFLOW 
*PG* 

-------------------------------------------------------------------------------
R AT 11480 / 200 / 2700, / 2984, / 388575, / 1,47 / 269, / 1014, 

577,73 I 0~02 I O,UO I 0,03 I 577,75 / 0,90 I 0,08 I -0,011 *AS* 

-------------------------------------------------------------------------------M = 0,72 / E = 0,84 / K* = 2,19 I 3596, / 491190, / 1,52 / 267, I 1045, 
578,53 / 0,01 / / 578,54 / 0,75 I 0,06 I *AS* 

----------------------------- END ARTDGE ANALYSIS-----------------------------
RI AT 11490 / 10 I 2700, I 359n, / 491190, / 1,52 I 267, I 1045, 

578,53 / 0.01 I o.uo I o.nn I 578,54 / 0,75 I 0,06 I -0,001 •XS* 

-------------------------------------------------------------------------------
S AT 12430 / 940 / 2700, / 3976, I 554732, / 1,41 / 5, / 867, 

578,56 / U,01 / 0,03 / 0,0 / 578,57 / 0,68 / 0,06 I 0,000 *XS* 

-------------------------------------------------------------------------------T AT 13080 / 650 / 2700, / 2458, / 276336, / 1,57 / 209, / 815, 
578,58 / 0,03 / O,U3 / 0,01 / 57q,6} / 1,10 / 0,10 / -0,000 *XS* 

-------------------------------------------------------------------------------
U AT 14260 / 1180 / 2700, / 2599, / 260677, / 1,51 / 112, / 662, 

578,70 / 0,03 / 0,12 / 0,0 / 578,73 / 1,04 I 0,10 / -0,000 •XS* 

-------------------------------------------------------------------------------
V AT 15180 / 920 / 2700, / 3340, I 237327, I 1,25 / 72, / 793, 

578,83 / 0,01 / 0,11 / 0,0 / 578,84 / 0,81 / 0,08 I 0,000 •XS* 

-------------------------------------------------------------------------------
W nT 16030 / 850 / 2700, / 4755, / 254322, / 1,30 I 385, / 1380, 

578,94 / 0,01 / 0,10 / 0,0 / 578,94 / 0,57 I 0,05 I -0,000 *XS* 

-------------------------------------------------------------------------------
X AT 17010 / 980 / 2700, / 5234, / 223791, / 1,60 / -360, / 917, 

579,06 / 0.01 / 0,13 / 0,00 / 579.07 / o.52 / 0,04 I 0.000 *XS* 

-------------------------------------------------------------------------------
Yl AT 17300 / 290 I 2700, I 1751, / 87633, / 1,66 / 261, / 803, 

579,14 / 0,06 I 0,11 I 0,03 I 579,20 / 1,54 / 0,16 / -0,000 *XS* 

-------------------------------------------------------------------------------
Y2 AT 17650 / 350 / 2700, / 3437, / 242996, / 1,35 / -27, / 529, 

579,31 I 0,01 I 0,12 I 0,0 I 57q,32 I 0,79 I 0,03 I -0,000 •XS* 
-------=-------------------- BEGIN BRIDGE ANALYSIS----------------------------
ZI BR AT 17650 / / 2700, / 388, / 37842, I 1,16 / 640, / 724, 

579,31 / 0,75 / / 6,97 / 0,56 / *BO* 

-------------------------------------------------------------------------------
NO ROAn-GRAnE D~TA 

*RG* 

-------------------------------------------------------------------------------
ZIA AT 17880 / 230 / 2700, / 1217, I 65396, / 1,80 / -19, I 533, 

579,35 / 0,14 / 0,11 / 0,06 / 579,49 / 2,22 / 0,34 / -0,000 •AS~ 

-------------------------------------------------------------------------------
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USGS STEP-BACKWATER 0 ROGRA~ - VERSTO~ 72.339 ••• PAGE COU~T= 60,DATE= 3/ 9/76 

=====-====--=====-=-=====--------======-===-----=-----=------------~-----------
'I/ATFR-S11RFACF PROFILF FQ'l: OTTER CD 
P,\Gf' 4 OF 4 
=====-==-=-======-=======--------======-===-----=-----=------------------------
SECID AT DISTANCE/ LENGTH/DISCHARGE/ ARf'A /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HF / EG / V I FN / ACC •ID• 
=======--========-=======----==--==========-----=---=-===-=----=--=------------

M = 0.62 IE= 0 • 27 / K* = 1 • 84 / 2048. / 140055. / 1.51 / -33. / 538. 
580.83 / 0.04 I I 580.88 / 1.32 / 0.17 I •AS• 

----------------------------- f'ND BRIDGE ANALYSIS-----------------------------
22 AT 18100 / 220 / 2700. / 2027. / 130568. / 1.46 / 9. / 585. 

5so.92 1 o.o4 1 o.o9 1 o.o 1 5B0.96 1 1.33 1 0.11 1 0.001 •xs~ 

-------------------------------------------------------------------------------
AA AT 18960 / 860 / 2700. / 1047. / 60066. / 3.87 / 273. / 848. 

581.54 / 0.40 I o.so I 0.18 I 581.94 / 2.58 / 0.44 / 0.000 •xs• 

-------------------------------------------------------------------------------
AB AT 19500 / 540 / 2700. / 630. I 53536. / 2.16 / 213. / 955. 

582.66 1 o.62 1 1.22 1 n.11 1 583.28 1 4.29 1 o.49 1 -0.001 •xs• 

-------------------------------------------------------------------------------
END OF THIS PROFILE 
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2) STUDY NAME: \_o. Sx\ \e., \\>.1y 
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IJ<;GC: <;TF 0 -Rllrl< 1•1ATF9 D90G':lA'A - \/Fcic;rn~I 72.119 *** DA',F r:n11~1r= JonATF= 'i/]7/76 

• • 
*** T'l 0 1JT rr,~J DRPITOlJT **·~ • • I 1 nrrc:-R <:R A 2 ? \ 0 l? 

2 ? 'i7?2'l c:;7??0 

fq) • 3 3 A I 13 3 c; 7 0 0 l 1 • 4 4 ?1nn 2700 
c; 3511 SI I c; 7 P,", 7c; I c; 7',li l?O l 'i74', I,; 7 ? "574 7 I "19 ? 'i729 y\R., I: • c; 3c; I 169 ? 'ifi'iO 21 I ? 51;c; n ? 1 1 ? c;730 ? 1 3 1 c; 7c,;, 241 -:, c;7r,7 • c; 3t; ,;, ?96 3 c; 7,; 1 3c;? 1 c:;773 3'i? '3 ': 7 .'l c; tJ ~,~ 
5 17') 1 ? Olin o,;n l 2 O?'i fl?5 1 2 n,;o n,;n 

• 3 37'5 o I 0 ,; 3 570 4no 1 3 

~ • c; 3 ,,_ I) 600 I c:;790 innn ?. ",74() 1')00 2 c;1:,5 n J?no ? 56'i0 l 2 '1 n 1 ",740 
c; 1;, I 14'i'1 3 c;7qo 

• f, 3fl ', 1 ? 060 ()f,f) I 2 O?.A O?A I 2 OfiO OliO • 3 40 ,1 R 0 ?", 1 c; 7 0 !300 1 3 
5 4 'i 1; 300 I c;iinn 37c; 1 S75\ "5 ,,_ I I 'i7?! li4 Q 1 "i7? I f,C,? I ",7'34 

• 5 4c; 1 I:, Ii c; l c:;114 Ii f, /l I 'i7?J 7 F:, I l c:;121 7/i", I c;734 7q6 ?. 57'33 • 5 4c;;, 7fl9 ? S7?fl 7p.q 2 'ili60 1 ;,97 ? c;,;6n !?07 ? 'i7?.l 1299 1 'i732 -- - - ... . . .. --- -- .. - --- -. - - ---
5 4","j 1112 '3 c:;732 131 c; ~ -5;1?? ---1--4--10-- -3 · · ">7"2?""""1444 ·· 3 r::;7 4·c., -- 1-4l'\7 3 5750 

• 5 4c;4 1509 3 c.,7c;c; I c;c;c; 1 c;76;> l'iR3 '3 574R lfi'i'3 '3 r::74 7 \':,C,7 3 59 n n 
<;" r.C. roo.C'....\nl~d • 6 4 7r, I 2 060 l)AO I 2 0?.8 O?A l 2 070 '170 

\ u:Jy"" 3 5nr, r n ?4 1 c; 70 ,P'iO I 1 .__ 

• 5 5 5 1\ -400 I 'iR O 0 0 1 ",750 140 I c;74 I ?95 1 577-c; 3c; 1 1 5712 • 5 c; c; l 450 I 'i714 c;5~ 1 S7!9 674 I C.,73/i 7 fl f1 1 5723 A<l 0 1 C.,730 
c; c;c; 2 1000 I c;11n 1067 J 5732 JOAl 2 'i732 I 'l RR ? c; 7 I A l O<lA ?. 5660 

• 5 c:;53 1950 ? S6AO J 9",Q ? c; 7 I 8 ]9/iO 3 5721 ?009 1 5744 ?079 1 5763 • 5 5",4 ;,2oc; 3 S7fi8 ?27A 1 'i778 ?31CJ 3 57Q;> ?4",J '3 5AOn 
6 57<1 I 2 0':>0 (lf,Q I 2 0?.8 028 1 2 070 070 

• 3 f,Q ,1 f) 0 15 3 5 7 n c.,3r;o 1 '3 • 5 65 r, -200 I C.,800 n l C.,778 A!1 I C.,77'3 l ?', I ", 7 c; '3 JP.A I 5742 
5 651 268 2 57?9 26A ? 5r,1:,4 56A 2 5<,li4 c;,, 8 ? 5fi90 117A 2 5690 

• 5 6'i 2 I 1 78 ? ":i7?9 JJAQ 1 ':i744 1231 3 57c;? I?'> 7 3 5774 1 3;,c; 3 601/i • 6 6,, (I I 2 0 f, 0 0 I:, 0 I 2 028 028 I 2 070 070 
3 7()f, F 8P 2 21 I 'i 7 0 <;350 () 3 n 

• M <><>FRDQP(S)** • c; 75'1 0 I 'i8?1 0 I 57 9 O I ?. I ",752 ?O 1 ',724 15 I 51i85 
", 751 35 1 5A?3 0 -9 58'33 37 I 'iA33 17 I c;f,l'.f, c; n 1 5':>59 

• 5 7c; 2 65 I 56'i2 AO I 'ili5? RO I t:;A1'3 37 -9 5'l33 R? I "iA '33 • 5 7c; ~ A2 1 'i66A 9c; I c; 7 I I 1(17 l c:;7",J I 1 7 1 c;79n l 1, 7 I 5A33 
5 7c;4 A2 -9 'i813 

• 6 770 I 2 03? (13? • 3 Ann t 1--l'·IY 4 7 ? JOO I 2 1 1 
5 R4n 0 I c;p.c:;4 23"1 1 ",R57 406 2 "J'l':>A "17 ! ? ",fl"59 O?Q 2 "i'l55 

• 5 fl4 I l I 63 2 'i849 I 360 ? ",Rc;3 /(\,\ • 3 900 F c., 16 5 570 'i650 ? 4 
~ c; q4 r, A24 l 'iAf,fl 848 I "5ROf, 8':iQ I c;AOf, qQ3 1 5Ac;A 907 I 5Q46 '\ 

• 5 041 9?.3 ? 'i764 911 ? c;733 931 ? ",Ii 7 'l q I'. f, 3 5678 JOA3 4 5,-,79 • 5 042 l I I 9 4 'i67A I J 1 9 4 5733 I I 3 I c; 'i778 1)89 c; 579A 1207 5 5802 
5 043 1262 c; r,01·3 

• 6 971 I 2 060 '}f,f) I 2 O?A 0213 I 'i' 0?/3 f)?fl ) ? fl2A n?A 1 2 ORO nRo • 
• • 
• • 
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• • 
• uc;r,c; c:;TFP-A/\CK 1·/ATF.R 01~nr,0A·• - \/F'=l<;T"'' 72.119 *** P~GF cn11•1r= ?,nl'l.TF= <=,/17/7f> • 

OIIGF 1 nF F"ITJ••r, f'nTFc; F()O: nTTFO rP 

e • FQP(lP PRT'-11\PY c;Fcn~1n 1/1\L\JF 
c:;<="CT'l SFVFPTTY 1/APT~RLF Nn, •RP(lQ •~Fc:;c;~GF 'IIIRI r,AL• ~,n. Ac:;SIWF.n 

• F AP WAP~1r•1G STIITI'W 7 Tc; LF<;S T4~N c:;r~rrn~, 6 • 
F op 1·! ~ C1r,1 T ~,r. c;r~rrn~, 14 Tc:; I Fe;<; TH~•1 <:T~TTnN l 1 

• F AR ,., ~ Cl·• T'·'G c:;TIITI"lM ;, l Tc; I_Fc;c:; THA~' <:TATTnl\J 20 • 
• • 
• • 
• •-
• • 
• • 
• • 
• • 
• • 
• • 
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11c;r,c; <;TFD-"llrl<'•/1\TFR "ROGAl\"1 - 1/E"lc;rrw 72. 11q '""' pn,;i:- (()IJ"JT= 

I NPIIT <;Uf.'MAPY FO"?: nrTFR CC? 

8 CPOSS SFr:Trn 1\ 1c; c:or:-c;F;Fn <no A~~1jv1;:T1; 

FOIJ~ln A TYPF 1 r:~qnc; 

• 
• 

1,nt.TE= S/17176 • 
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II 11 PP"FTLF II 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
= 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

==-===----------------------- ~l~Al~I~~ ~~Ulb~ ~l~~ ==-=-=---------------=-------
-n-S\!-* I LI 0 0 / 62°G I -::l 0 17L:1 I I 8U 0 U I YU."'JLS 

"tell/ "b2b / [U"[ / 0 ?6SEU2 / "6Lll / LL"IJ =*~I f..lJ"v = 3 I S£"o = ~ 
*SI• [!O'U- / 61"0 I 9?"2 I £L"ELS I Ul'U I 10'0 / bU'U / E9"£L-, 

'021[ / 'Ulb / lv'l 1 "U:.L[lll I 'LbOI I ·uuLc I UUE I US9S l~ _j 
-------------------------------------------------------------------------------

*Ub* I t?'u I ti:i 0 S / / E-,"u I 2Y'tLS 
"2Ul / "LT I IJU"l / "llt1SS I "t';? I "IJUL2 I I U::,ES 1~ db .:I 

============================ SlSAlv~• _j~Uldb •~l~_jb --=--------------=--=--=--=-
*SX* buo·o- 1 vu•o , vs·o , E':l'f..Ls I uu•o 1 10·0 1 ou·u , 2Y"tLS 

"f..1111 I 'lc:2. I !U"l / "lluSIB / •-,.uos / ·oulc: / uusl / USf..::, lV U 
-------------------------------------------------------------------------------
*SX* oou·o / Eu"O I Sf.."0 I EY"tlS I u·u , 20°0 1 uo·u 

"2:bbl / 0
';1:i( / sc:"l / "vLvU':11::l / 0 UlYL I 0 UUL2 I ussc: I USl:il j 

-------------------------------------------------------------------------------
~sx* ouu·u- I ?U"O I C'; 0 0 / \'; 0 f..LS / u·u / c:u·u / [u"u / U':l"f..LS 

·c:~vl I "l:iL7 I 2:c'l I "L[L[bL I 'Lb£? I "uLlc I UUb / UJ£1 lV ~ 

-------------------------------------------------------------------------------
*sx~ uuo•o- 1 or·o 1 ~s•1 1 bS"f..Ls I u·v I s1·0 1 vu•u I ss·~Ls 

0 LU2{ / 'uOUI / Uu"l / 0 b';Ull9l I 0 UILI I "UOLc I llUv / UU? 1• [V 

-------------------------------------------------------------------------------
*Sl* /65°0 I Eb"l:i / i??"ELS / I ?c • 1 

"[le I "6';[ 1 uo•[ 1 "llc:ss 1 ·c:uE I 0 lJUL2 / u / (J 

========--==-==-=====-==-=====-=====----------==-=====-==-----=--=--=-=====-=== 
<>01" JJ~ I I'<.:! I /\ I ~.:! I _jrl / .:IH / IIH / /\_j l_j '::,~, 

h.:!cJ / h_jl /~hdlll /_jJl~UA.:!lll'<UJ/ Q_j~Q /_j:JIJ\IHJSlu/Hl:Jl\_j-, /.:,Jt.llJ.SlU 1u UJ.J_j'::, 
-=-----------------------------------------------------------------------------

I _jlJ l _j!J\io 
OJ d..::illU :au~ ..:ill~Gdd ~JO'~ti11::,-d..1lt.l'i 

=-======--==----====-===----~=-==-------------==-----=-----------------=-------
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11<:;GC: <:;TFP-P~(K 1·/I\TFP oqnr-.011.~ - 11•,c;rn,· 7?.llQ "** P~,GF cn11,1T= ?1 ,n~T•= i:;117176 

-~---~~-------------=-------=----=============-============================----
1-/~TFP-<:;IIDFI\CF DQ()FTI_F FOP: nrT•'l C'l 
P~GF 1 flF ] 
D** FLnnnwny ANALYSJc; ••• HnP ,4 
----=======--==--=--=---==--=-=--=~===============================-===--==-=---
<:;FCT'l I\T 'lTSTIH'C•/ L"NGT'"'/')~c;r.1-1~or-.F/ I\QF~ /1'lNV!cYl\l\iCF/ ~LPHl\/ I F\,1 / QF 1•1 

loic; Fl•\// HI/ / 1-<F I 1--F / FG / V / F\I / I\CC *Tl)* 
---------------------------------=-===--==------===-=======--=====-===--===-=--
~ ~T [) / 0 / ?700. I 30:>. / c;c;:>JJ. I I.no I 169. / ?!lo 

c;7;;,.2n I J .:>4 / / S71.44 / 8 0 93 / 0.59/ •re;• 
-------------------------------------------------------------------------------
t I ~T 

i:;r,.sc; 1 
41'0 / 

n.n,, 1 
4no 1 ?1on. 1 

n.J<;, n.n 
111n. 1 3no~6q. 1 1.0~ 1 1nnn. 1 J:>nn. 

1 ,11.c;q 1 1.58 1 0.10 1 -o.non *XS• 
-------------------------------------------------------------------------------q ~T 

i:;73.An I 
1100 1 qnn 1 ?1on. 1 

n.nJ / n.o? 1 n.n 
42n,. / 7RA74<=;. / ] 0 14 / 47R 0 / l?QQ. 

1 c;13.Al I o.A4 1 o.o4 1 o.nnn *XS* 

-------------------------------------------------------------------------------r. ,r ~Rc;o 1 ;;,sc;o 1 ;;,7nn. 1 A',Q('. I 113,JO?. I 1.00 / l0R9. / ]QAn. 
"71.A3 1 n.no I n.o? 1 o.n 1 c;1,.&3 1 o.41 1 n.~3 1 -o.nno *XS• 

-------------------------------------------------------------------------------n ar c:1c:n / 1snn I ?1~0. 1 4qo1. 1 BJ4"A4. 1 1.00 1 ?6R. 1 JJQl. 
C:73.A3 1 n.no I n.01 1 ~.~n I c:11.A1 1 o.c;4 1 o.n4 1 -0.000 •XS* 

---=------------------------ P•GI~I OPTf)G• A~1,1 YSTc; ----------------------------
• PO ,r s3c;n / / ?70n. / 4~1. / c;',R7R. / I.on I ]A./ 102. 

S71.63 I o.s3 / / 5.Rl / 0.43 / oqO* 

-------------------------------------------------------------------------------Nn POAf) nVFPFI_OY 
DClG* 

-------------------------------------------------------------------------------
F ,r 

"71.61 / 
s,sc;n 1 

n.09 1 
3no 1 ?1no. 1 JOQ7. 1 181757. 1 1.01 1 910. 1 JJ?n. 

0.01 / 0.10 / ,71.73 / ?.46 1 o.1q I -0.011 *AS* 

-------------------------------------------------------------------------------
M = n.3, 1 F = o.n3 / K• = n.11 1 
"74.07 1 n.oa 1 

]179. / 203A]0 0 / ] 0 0] / q;;,q. / ]]?]. 
/ 574.]S / 2 0 29 / 0 0 ]7 / *AS* 

-===-==--==================== F~f) ROJf)GE ANftLY<:;Jc; -----------------------------

FN') nF T~IS 0 RnF1LF 

// 

!3 

~ 

,D 
,,... 
t= 

p 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• • 
• • 

USGS STEP-AACKWATER PROGRA~ - VERSION 72.339 *** PAGE COUNT= !,DATE= 5111/76 

• • 
*** INPUT CARD PRINTOUT*** 

• • I I OTTER CR 12 2 2 IO 12 
2 2 57406 57407 

• 3 9HU Fl l 16 5 570 5660 I 5 • 4 4 2700 2700 
SFQUENCE ERROR 

• 5 981 824 I 5868 848 I 5806 859 I 5806 8fl 3 I 5856 907 I 5a46 • 5 992 923 2 5764 931 2 5733 931 2 5678 966 3 5678 [083 4 5678 

f vJ 5 9'33 11 1 9 4 5678 I 1 1 9 4 5733 1131 5 5778 1189 5 5798 [207 5 5802 I-• 5 984 1262 5 6033 • 6 gqu 1 2 060 060 1 2 028 028 I 2 02d 028 I 2 028 028 I 2 080 080 14 3 1000 G 0 18 3 572 7450 I 3 

• 5 1040 -600 I 5800 -100 I 5779 0 1 5770 80 l 5768 98 I 5749 ~ • 5 1041 108 I 5761 I I 9 I 5761 165 2 5750 168 2 5730 168 2 5695 
5 1042 646 2 5695 646 2 5730 658 3 5744 728 3 5749 A08 3 5756 

• 5 1043 842 3 5768 900 3 5779 1007 3 SAO! • 6 1 06 0 I 2 060 060 I 2 028 028 I 2 OhO 060 
3 1 IO 0 H 0 13 3 572 9450 1 3 

• 5 I 14 o 0 I 58 7 I 48 I 5833 103 I 5807 156 1 5787 203 2 5766 • 5 I 141 217 2 5735 217 2 5700 584 2 5700 584 2 5650 634 2 5650 
5 I 142 634 2 573~ 645 3 5802 686 3 5820 

• 6 1160 I 2 070 070 I 2 028 028 I 2 060 060 • \ 3 1500 J RR 2 28 I 570 9450 0 3 
) M **ERROR(Sl** 

• 5 1520 0 I 5826 0 I 5800 6 I 5794 12 I 5771 18 I 5743 • 5 1521 24 I 5723 31 1 5712 31 I 5827 0 -9 5826 34 I 5827 
5 1522 34 I 5666 40 I 51;64 46 I 5657 52 I 5658 58 I 5659 

• 5 1523 64 1 5665 66 I 5667 66 I 5829 34 -9 5827 69 1 5829 • 5 1524 69 I 5710 75 1 5725 81 I 5750 87 1 5774 93 1 5796 
5 1525 100 I c;90~ lDO I 5830 69 -9 5829 

• 6 l 53oJ I 2 030 030 • 3 153:i I Hl•Y 4 16 3 33 l 3 I I I I 
5 1540 0 I 5878 14 1 I 5881 206 1 5882 266 I 5887 343 I 5874 

• 5 1541 420 2 5857 519 3 5838 589 3 5823 750 3 5812 fl50 3 5818 • 5 1542 931 3 5828 [006 3 5834 1110 3 5840 I I 9 I 3 5843 [2',7 3 5842 
5 1543 1311 3 5842 

• 3 155U J 5 17 4 572 9690 2 4 • 5 1560 -100 I 5800 0 1 5766 30 l 5745 61 l 5752 85 I 5749 
5 1561 1 12 I 5744 144 1 5742 146 2 5738 146 2 5725 402 3 5725 

• 5 1562 402 3 5665 502 3 5665 502 4 5740 520 4 5802 530 4 5821 • 5 1563 554 4 5820 600 4 5818 
6 l571J I 2 040 040 I 2 030 030 I 2 030 030 l 2 030 030 

• 3 1572 JI 0 17 4 572 9700 I 4 • 5 15 73 -100 I 5800 0 I 5766 30 I 5745 61 I 5752 85 I 5749 
5 157 <+ I I 2 I 5744 144 1 5742 146 2 5738 146 2 5725 402 3 5725 

• 5 1573 402 3 5665 502 3 5665 502 4 5740 520 4 5802 530 4 5821 • 5 1570 554 4 5820 600 4 5818 
6 1579 I 2 040 040 I 2 030 030 I 2 030 030 I 2 030 030 

• 3 1530 K 0 15 I 572 10590 99 99 • 5 159ll 0 I 5857 48 1 5857 94 I 5850 126 I 5842 1?. 7 I 5-'32A 
5 1591 152 I 5817 178 1 5805 196 I 5740 196 1 5703 435 I 5703 

• • 
• • 



I I 

• 
• 
• 5 1592 

6 159-, 1 

• 3 160ll L 
5 I 61 u 
5 l 6 I J 

• 5 1612 
6 161::, I 
3 1620 M 

• 5 1630 
5 1631 

• 5 1632 
5 )633 
6 l 6 3:, I 

• 3 I n4U M 
5 I 64::, 
5 1646 

• 3 165U N 
5 I 66 IJ 
5 1661 

• 5 1662 
5 1663 
5 166'+ 

• 6 1670 1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

USGS STEP-RACKWATER PROGRAM - VERSION 72,339 *** PAG~ COUNT= 

*** INPIJT CARD PRINTOUT **<> 

435 1 574U 441 1 5771 467 1 5767 471 1 5792 47A I 5812 
2 028 02R 

0 14 1 573 1n930 99 99 
122 1 5A75 144 1 5871 151 1 ">A71 l '>3 1 5796 191 1 5789 
211 I 5724 226 I 5739 226 1 5695 523 I 5695 523 I 5739 
564 I 573S 590 I 5741 608 l 5765 618 I 5785 
2 028 028 

RR 2 16 I 573 10930 15 2 0 
"1 

1 I 5806 I I 5719 I 0 l 5693 20 I 5685 30 I 5688 
39 I 5697 39 1 5806 l -9 5fl06 45 1 5806 45 1 5721 
54 I 5671 64 l 5685 74 I 5703 84 I 5728 A4 l 5'l06 
45 -9 5806 

2 030 030 
RR 4 9 2 36 I 2 2 2 l 

0 I 5895 114 I 5A95 276 I 5895 341 I 5898 3",9 I 5898 
444 2 5898 566 2 5R98 663 2 5A92 839 2 5892 

5 24 3 573 11 l 20 l 3 
376 I 5901 39) I 5858 405 I 5A52 431 2 5740 431 2 5672 
514 3 5672 555 3 5672 555 3 5740 579 3 5741 633 3 5746 
663 3 5749 6HO 3 5754 722 3 5756 757 3 5773 798 3 5756 
850 3 5755 903 3 5755 937 3 5760 955 3 5755 99 l 3 5765 

1040 3 5768 1 I 09 3 5776 1145 3 5786 1145 3 5900 
2 025 025 1 2 025 025 1 2 025 025 

2,0ATE= 5/11/76 

**ERROR(SJ<><> 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

USGS STEP-AACK~ATER PROGRAM - VERSION 72.339 ••• P~GF COUNT= 

PAGF I OF EOITING NOTES FOR: OTTFR CR 

EPRr1R PRIMARY <:;ECOND 
SFCIO SEVERITY VARIABLE NO. ERPOR "1E5SAGE 1/l\RTAALE 

T RR \•I ARN I NG STATTON 9 IS LESS T,_,AN STATION 
T RR l,JARNING STATION 19 IS LESS TH.AN 5TATI0N 
I RP \,JAR~! I NG STATIOI\I 28 IS LESS Tl-!AN STATION 
"1 RR ;/ARt'HNG STATION 8 IS LESS THAN STI\TTON ,,, RR WARNING STATION 16 IS LFSS THl\~1 c; TI\ TI 0N 

3oDATE= 5/J 1/76 

VALUE 
Nn. ASSUMED 

8 
18 
27 

7 
Jc; 

• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
, . 

USGS STEP-RACKWATER PROGPAM - VERSION 72.339 ••• PAGF COUNT= 

I~JPIIT SUM"'IAPY FOR: OTTER CR 

12 CROSS SECTIONS SPECIFIFD (OR ASSU"1ED) 

FOIJ~O 12 TYPE 3 CARDS 

KEPT 12 CROSS SECTIONS FOR EDJTI~IG 

4,DATE= 5/IJ/76 

12 11 11 VALID FOR PROPERTY C0"1PUTI\TIONS 

12 II II II " PROFILF II 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

USGS STEP-AACK~ATER PROGRAM - VERSION 72.339 ••• PAGF COUNT= 17,f}ATE= 5/11/76 

-- -- --=--==--==-=====----=----==========-----=-=-==--==-----==-===-==-= -----
WATFD-SURFACF PRnFIL~ FORI OTTER CR 
PAGF l flF I 
-======-=================-=====--==================-========-=-==-======-=-----
SFCID AT OISTANCE/ LENGTH/OISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LF~ / REW 

~S ELEV/ HV / HF / HF / EG / V / FN / ACC •ID* 
---=--=--=====-==========---~-=--==================-==--=----=-==-===-==-= ----
Fl AT 5660 / 0 I 2700. I !17~. I 203340. I 1.01 I 929. I 1121. 

574.06 I 0.08 / / 574.14 / 2.29 / 0.111 *15* 
-------------------------------------------------------------------------------
G AT 74~0 I 1790 / 2700. I 230A. I 341034. / 1.00 I 166. / 657. 

574.31 / 0.02 / 0.19 / O.O I 574.33 I 1.17 / 0.10 / 0.000 *XS* 

-------------------------------------------------------------------------------
H AT 9450 / 2000 I 2700. I 2105. / 3IAOOA. I I.OD I 213. I 61~. 

574.44 / 0.03 I 0.13 / O.OO I 574.47 / 1.28 I O.IO I -0.000 •XS* 
---------------------------- BEGIN 8R!DGF. ANALYSIS----------------------------
1 RP AT 9450 / / 2700. I 313. I 38q69. / 1.00 I J8. / ~O. 

574.44 / 1.16 / / 8 0 62 / 0.64 I •RO* 

-------------------------------------------------------------------------------
NO ROAD OVEPFL0\-1 

*RG* 
----

J AT 9690 / 240 / 2700, / 1301. I 183321, I 1.38 I 109, / S03. 
574.45 / 0.09 / 0.03 I 0.06 I 574.54 / 2.0~ / 0,17 I -0.011 *~S* 

-------------------------------------------------------------------------------
M = 0.33 / E = l.00 / K* = 0.99 I 1849. / 273208. / 1,39 I 14. / 507. 
575.65, o.n5, , 575.70, 1.46, 0.11 1 *AS* 

----------------------------- ~NO RR1DGE ANALYSIS-----------------------------
Jl AT 9700 I 10 / 2700. / 1849. / 273208. I 1.39 / 14. / 507. 

575.65 1 0.05 1 o.oo I o.o 1 575.70 1 1.46 1 0.11 1 -0.001 *XS* 

-------------------------------------------------------------------------------
K AT 10590 / 890 I 2700, / 1312. / 207771. I l.00 I 191. / 438. 

575.76 / 0.07 I O.ll / O.Ol I 575.82 I 2.06 I 0.16 I -0.000 •~S* 

-------------------------------------------------------------------------------
L AT 10930 / 340 / 2700. I 2091. / 328A2I. I 1.00 I 200. I 603. 

575.83 / 0.03 / 0.04 / O.O I 57S.86 I 1.29 I 0.10 / 0.000 *XS* 
---------------------------- REGIN BRJDGF ~NALYS!S ----------------------------
~ RR AT 10930 / / 2700. / 474. I 7236!. I loOO / 1, / 84, 

575.83 / 0.50 I I 5.69 / 0.40 / *RO* 

-------------------------------------------------------------------------------
NO ROAD OVERFLON 

*RG* 
-------------------------------------------------------------------------------
N AT 11120 / 190 I 2700. I 1302. / 217048. I l.65 / 427. I 967. 

575.84 I O.ll I 0.02 I 0.09 / 575.95 / 2.07 / 0.18 / -0.0ll *AS~ 

-------------------------------------------------------------------------------
M = 0.25 IE= O.Q9 I K* = o.57 I 145n. / 241333. I 1.69 / 426. I 979. 
576.lo I 0.09 1 1 576.25 1 1.85 1 0.16 1 ~as~ 

- -----=--------------------- E~0 qpJDGE 4NALYSIS -----------------------------

E~n 0F T~IS PROFILE 

.} 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
= 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

9 200llJ 
9 20011 
9 20012 
'l 2001::i 
9 20014 
9 2001:i 
9 2001'=> 

9AO HOR 
1000 HOR 
1100 HOR 
1572 HOR 
1580 rlOR 
1600 HOR 

END 

USGS 5TEP-8ACKbATER PROGPA~ - VE~5TON 72.139 ••• PAGE COU~T= IA.OATE= 5/11/76 

• 
• 
• 

-~•• I,\IPtJT Cl\.~D PRINTOUT ••• • 

923 1131 
165 658 
203 645 
146 502 
178 435 
226 523 

YOR FW 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• .. 
• 
• 
~ 

• 
• 
• 
·• 

,, I 

'I 

U5GS STEP-BACKWATER PROGRA~ - VEQSJON 72.139 ••• PAGF COUNT= 26,0ATE= 5/11/76 

---==----=--==----=============-===-=======~=---==--========--===-=====--==----
WATER-SURFACE PROFILF FnR: nTT~R CR 
P~GF I OF I 
••• FLOOOWAY ANALYSIS*** HOR F~ 
--===----=-====---===-===-====---==========-----==--===-==-----==-·----- -- ----
SECIO AT DISTANC~/ LENGTH/OI'iCHARGF/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS FLEV / HV / HF / HE / EG / V / FN / ACC •ID* 
=-=====--=-===----===-===--===---==========-----==--===--=-----==--- ------ - --
Fl AT 5660 / 0 I 210n. I !!An. I 203R6J. I 1.01 I 929. I 1121. 

574.07 / O.OB / / 574.15 / 2.29 I 0.17/ •IS* 

G AT 7450 / 1790 I 2700 0 I 2311 0 / 34219R 0 / 1 0 00 I 166. / 657. 
574.32 I 0.02 I 0.!9 / o.n I 574.34 / 1.17 I 0.09 / 0.001 •XS• 

-------------------------------------------------------------------------------
H AT 9450 / ?000 / 2700. I 2109. / 3!8967. / 1.00 / 213. / 636. 

ul 'i74o45 / 0.03 / 0.13 / O.OO / '574.48 I 1.28 / 0.10 / 0.000 *XS<> 
============================ R~GI~I BRIDG~ ANALYSIS============================ 
I RR AT 9450 / / 2700 0 I 3]4 0 I 38950. / 1.00 I 18. I AO. 

,ol 574.45 / 1.15 / / 13.60 I Oo64 / <>RQ<> 

'' I 

'" I 

' ,I 

,o I 

., 

•' 

-------------------------------------------------------------------------------NO ROAD OVERFL0'1 
<>RG<> 

-------------------------------------------------------------------------------
J IT 9690 / 240 / 2700, / 1305. I 183915, / 1.38 / 109. I 503. 

574.46 / 0.09 I 0.03 / 0.06 I 574.55 / 2.07 I 0,11 I -0.0II <>AS" 

--------------------------------------------------------------------------------
M = 0.33 / f = 1.00 I K" = 0,99 / 1853. I 273863, / 1.39 I 13. I 507. 
575.66 I 0.05 / / 575.71 / 1,46 / 0,11 I <>AS* 

----------------------------- ~ND RRIDGE ANALYSIS-----------------------------
JI AT 9700 I 10 / 2700 0 / 172':i. I 267129. / 1 0 26 / 146, / 502. 

575,66 / 0.05 I 0,00 I 0.00 I 575.71 I 1,57 I 0.12 I -0,000 •XS" 

-------------------------------------------------------------------------------
K oT 10590 / 890 / 2700, I 1311. I 20~76':i, / I.DO I 191. / 435. 

575.77 I 0.07 I 0,12 I 0.01 I 575.133 / 2,06 / 0.16 I 0,000 •XS• 

-------------------------------------------------------------------------------L AT 10930 I 340 / 
575.84 / 0,03 / 0.04 I 

:-=====--=====-=-=========== 
~ RR AT 10930 I I 

575.84 / 0.50 I 

2700. I 188?. I 333625, / J.00 I 226. I 523. 
o.n I 57':i,87 I 1,43 / 0.10 / 0.000 <>XS" 

BEGIN 8RJOGE ANALYSJ5 ----------------------------
27000 I 475, / 72427, I 1.00 I l • I 84. 

/ 5,69 / 0.40 I *80" 

-------------------------------------------------------------------------------
NO ROAD OVERFLOW 

*PfrU 

---------------------------------------------------------------------------- -
N AT 11120 / 190 / 2700. / 1303. / 217312, / 1.66 / 427. I 968. 

·' 575.85 / 0.11 / 0,02 I o.oA I 575.96 / 2.07 / 0.18 / -0.011 •AS* 

-------------------------------------------------------------------------------
M = 0.25 / E = 0,99 / K* = 0.57 / 1458, / 241726, I 1,69 I 426. / 979. 

•
1 576,17 / 0,09 / / 576.;26 / 1,85 I 0.16 I <>AS<> 

----------------------------- END BR TOGE ANALYSIS-----------------------------

ENO OF THl5 °ROFILE 

r
(:..., 

fl 

1:-

:r 
K.. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• I 

• 
• 
• ,., 

el 

• 



• 
• • 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 .,.,., PAG~ COUNT= 1,DATE= 5/18/76 • • 
.. .... INPUT CARD PRINTOUT ooo • • l l OTTER CR 9 2 2 10 l 2 

2 2 57616 57616 • 3 1672 Nl l 24 3 573 11130 I 3 • 4 4 2700 2700 
rt\ SEQUENCE ERROR • 5 1673 376 l 5901 391 I 5858 405 I 5852 431 2 5740 431 2 5672 ).." • 5 1674 514 3 5672 555 3 5672 555 3 5740 579 3 5741 633 3 5746 .. ) 

5 i675 663 3 5749 680 3 5754 722 3 5756 757 3 5773 798 3 5756 r\, • 5 1676 850 3 5755 903 3 5755 937 3 5760 955 3 5755 991 3 5765 • 5 1677 1040 3 5768 1109 3 5776 1145 3 5786 1145 3 5900 
6 1679 I 2 025 025 l 2 025 025 l 2 025 025 • 3 1680 O BR 2 20 l 573 11130 15 2 0 • M 00ERRORIS)OO 
5 1685 0 l 5826 0 I 5730 6 l 5722 12 l 5710 18 l 5697 • 5 1686 24 l 5691 30 I 5692 36 l 5697 36 l 5826 0 -9 5826 • 5 1687 42 I 5826 42 l 5700 48 l 5693 54 l 5688 60 l 5691 
5 1688 66 l 5690 72 I 5684 78 l 5704 78 l 5826 42 -9 5826 - ,,_ 1Ln~ • ~ n~n ll"'ln -• u l U7...I 1 C: VC:O UCO • 3 1700 0 RR 4 10 2 18 I 2 2 2 l 
5 1705 0 I 5901 126 l 5901 243 2 5907 261 2 5907 372 2 5898 

• 5 1706 468 2 5898 542 2 5898 607 2 5898 722 2 5898 763 2 5898 • 3 1710 P 5 20 3 573 11270 l 3 
5 17!5 372 ! 5892 379 ! 5889 398 ! 5886 403 I 5886 420 ? 5827 . 

• 5 1716 428 l 5827 450 2 5745 450 2 5675 528 2 5675 528 3 5715 • 5 1717 1135 3 5715 1135 3 5745 1153 3 5748 1185 3 5771 !232 3 5805 
5 1718 1279 3 5837 1350 3 5861 1382 3 5893 1435 3 5899 1487 3 5905 

• 6 1720 l 2 028 028 I 2 028 028 l 2 028 028 • 3 1722 Pl 0 20 3 573 11280 l 3 
5 1723 372 I 5892 379 I 5889 398 I 5886 403 I 5886 420 I 5827 

• 5 1724 428 I 5827 450 2 5745 450 2 5675 528 2 5675 528 3 5715 • 5 1725 I 135 3 5715 1135 3 5745 1153 3 5748 1185 3 5771 !232 3 5805 
5 1726 1279 3 5837 1350 3 5861 }382 3 5893 1435 3 5899 1487 3 5905 - 6 1728 I 2 028 028 I 2 028 028 I 2 028 028 -- 3 1730 Q 23 -BR 2 1 574 11280 0 2 0 

M ooERROAcsioo 

• 5 1735 0 1 5820 0 1 5708 5 I 5702 10 1 5697 15 I 5694 • 5 1736 20 I 5689 25 I 5686 30 I 5687 36 I 5698 36 I 5820 
5 1737 0 -9 5820 41 I 5820 41 I 5704 45 I 5701 50 1 5695 

• 5 1738 55 I 5691 60 I 5702 65 I 5706 70 I 5713 75 I 5723 • 5 1739 77 l 5724 77 l 5820 0 -9 5820 
6 1745 I 2 028 028 

• 3 1750 Q RR 4 16 2 36 I 2 2 2 I • 5 1760 0 I 5879 167 l 5871 356 l 5875 377 l 5870 491 l 5870 
5 1761 617 l 5865 755 I 5866 884 I 5868 1024 I 5875 )239 2 5881 

• 5 1762 1427 2 5885 1626 2 SABB 1759 2 5895 1781 2 5895 !896 2 5890 • 5 1763 1997 2 5891 
3 1770 R 5 20 5 574 11480 2 4 

• 5 1775 135 1 5888 165 I 5879 213 1 5874 235 2 5873 245 2 5873 • - 5 i776 277 2 5743 277 2 5723 327 3 5723 327 3 5698 404 3 5698 
5 1777 404 4 5723 654 4 5723 654 4 5743 670 5 5754 759 5 5751 

• • 
• • 



I ' 

• 
• 
• 5 1778 

6 1780 1 

• 3 1782 RI 
5 1783 
5 1784 

• 5 1785 
5 1786 
6 1788 I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

USGS STEP-BACKWATER PROGRAM - VERStON 72.339 ••o PAGE COUNT= 

••0 INPUT CARO PRINTOUT • 0 • 

860 5 5755 908 5 5755 983 5 5772 1018 5 5778 1100 5 5800 
2 040 040 I 2 030 030 I 2 030 030 I 2 030 030 I 2 070 070 

0 20 5 574 I I 490 I 5 
135 I SSAB 165 I 5879 213 I 5874 235 2 5873 245 2 5873 
277 2 5743 277 2 5723 327 3 5723 327 3 5698 404 3 5698 
404 4 5723 654 4 5723 654 4 5743 670 5 5754 759 5 5751 
860 5 5755 908 5 5755 983 5 5772 1018 5 5778 1100 5 5800 
2 040 040 1 2 030 030 1 2 030 030 I 2 030 030 I 2 070 070 

2,0ATE= 5/18/76 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• . ) I 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 P~GE COUNT= 

PAGE 1 OF EDITING NOTES FOR: OTTER CR 

ERROR PRIM~RY SECOND 
SECJD SEVERITY VARIABLE NO. ERROR MESSAGE VA~IAFlLE 

0 BR WARNING STATION 10 IS LESS THAN ST/ITION 
0 BR WARNING STATION 20 IS LESS THAN ST~TION 
Q BR WARNING STATION 11 IS LESS THAN ST!-TION 
Q AR WARNING STATION 23 IS LESS THAN STATION 

3,0ATE= 5/18/76 

VALUE 
NO. ASSUMED 

9 
19 
10 
22 

.I 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 



• 
• 
• 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 

INPUT SUMMARY FOR: OTTER CR 

9 CROSS SECTIONS SPECIFIED !OR ~SSUMEO) 

4,0ATE= 5/18/76 

• 
• 
• 
• 

FOUND 9 TYPE 3 CARDS • • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

KEPT 9 CROSS SECTIONS FOR EDITING 

9 " 
II VALID FOR PROPERTY COMPUTATIONS 

9 " " " 11 PROFILE " 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• .) 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 13,0ATE= 5/18/76 

PAGE l OF PROFILE NOTES FOR: OTTER CR 
!NIT!AL VALUES ARE: Q = 2700. H = 576.}6 

SECIO,ERROR OR WARNING MESSAGE,INTERMEDIATE RESULTSIIF ANYi,ACTION TAKEN 

R ,HlN TOO LOW 
,ADJUST HE SO '-'11 tJ"°WC.n 

I I A,,.-- "'f _,V 

, . 
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• --
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USGS STEP-BACKWATER PROGRAM - VERSTON 72.339 ooo PAGE COUNT= 14,DATE= 5/18/76 

=============-====-============================================================ 
WATER-SURFACE PROFILE FOR: OTTER CR 
PAGE I OF I 
==-====-===========================================-===============--====-===== 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ _AREA /CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

0100 WS ELEV/ HV / HF / HE / EG / V / FN 
=-================================================================-====-======= 
NI AT 11130 / 0 / 2700. / 1455 • / 241147. / l.69 / 426. / 979. 

576.16 / 0.09 / / 576.25 / 1.86 / 0.16/ 0150 
~======-===============-==== BEGIN BRIDGE ANALYSIS----------------------------
0 BR AT 11130 / / 2700. I 444. / 70247. / 1.00 / o. / 78. 

576.16 1 o.s0 1 / 6.08 / 0.42 / OBQO 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
ORGO 

-------------------------------------------------------------------------------p AT 11270 / 
576.25 / 0.01 / 

140 1 2100. 1 _3613. 1 566688. 1 1.00 1 445. 1 1113. 
0.01 1 o.o 1 576.26 1 0.1s 1 0.06 1 0.000 oAso 

-------------------------------------------------------------------------------M = 0.79 / E = 1.00 /KO= 2 • 54 / 4698. / 852594 0 /I.OS/ 441. / 1194. 
s11.12 1 0.01 1 i s11.12 1 o.s1 1 o.o4 1 oAso 

----------------------------- END BRIDGE ANALYSIS----------------------------= 
Pl AT 11280 / 10 / 2700. i 4698. / 852594. /I.OS/ 441 • / 1194. 

577.72 I 0.01 / O.OO / O.O / 577.72 I 0 0 57 / 0.04 / -0.000 oxso 
---------------------------- BEGIN BRIDGE ANALYSIS---------------------------= 
Q BR AT 11280 / / 2700. / 562 • / 94547. / 1.00 / o. / 77. 

577.72 I 0.36 / / 4 0 80 / 0.30 / 0900 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
ORGO 

-------------------------------------------------------------------------------R AT 11480 / 
?77.73 I 0.02 / 

200 / 2700. / _2982. / 388136. / 1.47 / 269. / 1014. 
o.oo 1 0.03 ! s11.14 1 0~91 1 o.oa 1.-0.011 oAs 0 

-------------------------------------------------------------------------------M = 0.72 / E = o.84 /KO= 2.19 / 3594. / 490761. / 1.s2 / 267. / 1045. 
578.53 / 0.01 / / S?A 0 54 / 0 0 75 / 0 0 06 / OASO 

----------------------------- END ijRIDGE ANALYSIS--:--------------------------
RI AT 11490 / 10 / 2700. / _3594. / 490761. / 1.52 / 267. / 104,. 

578.53 / 0.01 / o.oo / o.oo / 578.54 / 0.75 / 0.06 ! -0.001 o~so 

-------------------------------------------------------------------------------
END OF THIS PROFILE 
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9 20020 1672 HOR 
9 20024 1722 HOR 
9 20030 i782 HOR 
9 20035 END 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 

431 531 
44 l 541 
267 667 

HOR FW 

000 INPUT CARD PRINTOUT 000 

15.OATE::: 5/18/76 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 

CROSS-SECTION PROPERTIES FOR: OTTEP CR 
SECID=Nl AT DISTANCE= 11130 

ooo FLOODWAY ANALYSIS ooo HOR FW 

WS A I< ALPHA B p 

573.0 580. 104141. 1.01 100. 112. 
574.0 680. 134323. 1.01 100. 114. 
575.0 780. 167103. l • 0 l 100. 116 • 
576.0 880. 202274. 1.02 100. 118. 
S77.0 980. 239660. 1.02 100. 120. 
S78.0 1080. 279112. 1.02 100. 122. 
579.0 1180. 320497. 1.02 100. 124. 
58(!.0 1280. 363697. 1.03 100. 126 • 
581.0 1380. 408610. 1.03 100. 128. 
502.n 1480. 455139. 1.03 100. 130. 
583.0 1580. 503201. 1.03 100. 132. 
584.0 1680. 552718. 1.04 100. 134. 
s0s.o 1780. 603619. 1.04 100. 136. 
586.0 1880. 655837. l • 04 100. 138. 
587.0 1980. 709312. 1.04 100. 140. 
588.0 2080. 763990. 1.04 100. 142. 
589.0 2180. 819817. l. 05 100. 144. 
590.0 2280. 876746. 1.os iOO. i46. 
590.l 2290. 882490. 1.05 100. 146. 

!6,0ATE= 5/18/76 

PAGE l OF l 

LEW REW 

431. 531. 
431. 531 • 
431. 531. 
431. 531. 
431. 531. 
431. 531. 
431. 531. 
431. 531. 
431. 531. 
431. 531. 
431. 531. 
431. 531. 
431 • 531. 
431. 531. 
431. 531. 
431 • 531. 
431. 531. 
43i. 53i. 
431. 531. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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USGS STEP-BACKWATER PROGPAM - VERSION 72.339 ooo PAGE COUNT= 

CROSS-SECTION PROPERTIES FOR: OTTER CR 
SECID=PI AT DISTANCE= 11280 

ooo rLOODWAY ANALYSIS ooo HOR FW 

WS A K ALPHA B p 

573.0 449. 67149. 1.04 91. 102. 
574.0 540. 89213. 1.04 91. 104. 
575.o 631. 114003. I. 04 92. 107. 
576.0 725. 141659. 1.04 95. 11 l • 
511.0 821. 171847. 1.05 98. 115. 
578.0 920. 204571. 1.06 100. 11 e. 
579.0 1020. 239790. 1.06 100. 120. 
580.o 1120. 277182. 1.01 100. 122. 
581.0 1220. 316624. 1.01 100. 124. 
582.0 1320. 358023. 1.08 100. 126. 
583.0 1420. 401300. 1.08 100. 128. 
584.0 1520. 446394. 1.08 100. 130. 
585.o 1620. 493249. 1.09 100. 132. 
586.0 1720. 541817. 1.09 100. 134. 
587.o 1820. 592057. l. l 0 100. 136. 
588.0 1920. 643932. I • l 0 100. 138. 
589.0 2020. 697405. l. 11 loo. 140. 
590.0 2120. 752447. I • I I 100. 142. 
590.5 2170. 780548. 1.12 100. 143. 

l7oOATE= 5/18/76 

PAGE I Or l 

LEW REW 

450. 541. 
450. 541. 
449. 541 • 
446. 541. 
443. 541. 
441 • 541. 
441. 541. 
441. 541. 
441. 541. 
441. 541. 
441. 541. 
441. 541 • 
441. 541. 
441. 541. 
441. 541. 
441 • 541. 
44 l. 541. 
441. 541. 
441. 541. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 

CROSS-SECTION PROPERTIES FOR: OTTER CR 
SECID=Rl AT DISTANCE= l 14~10 

ooo FLOODWAY ANALYSIS ooo HOR FW 

WS A K ALPHA B p 

574.0 833. 75917. 1.,26 377. 385. 
575.0 1215. 133241. l " 14 389. 398. 
576.0 1607. 206268. l., OQ 394. 404. 
577.0 2003. 292978. l ., 06 397. 408. 
578.0 2401. 391916. I "04 399. 412. 
579.0 2800. 502843. l .. 03 400. 414. 
580.o 3200. 624739. l "02 400. 416. 
581.0 3600. 7'56691. l., 0~ 400. 418. 
582.0 4000. 891ll90. l ,02 400. 420. 
583.0 4400. l 048794. l O l 400. 422. 
584.0 4800. 1208117. I O l 400. 424. 
585.o 5200. 1375812. l O I 400. 426. 
586.0 5600. 1551568. l O I 400. 428. 
587.0 6000. 1735104. l O l 400. 430. 
588.0 6400. 1926160. l O l 400. 432. 
588.8 6720. 2084225. I O I 400. 434. 

18.DATE= 5/18/76 

PAGE l OF l 

LEW REW 

277. 654. 
275. 664. 
273. 667. 
270. 667. 
268. 667. 
267. 667. 
267. 667. 
267. 667. 
267. 667. 
267. 667. 
267. 667. 
267. 667. 
267. 667 • 
267. 667. 
267. 667 • 
267. 667. 

I I 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 19,0ATE= 5/18/76 

================================-==================-===============-=========== 
WATtR-SURFACE PRnFILE FOR: OTTER CR 
PAGE I OF 1 
ooo FLOODWAY ANALYSIS ooo HOR FW 
==========================-====-============================-======--==--====~~ 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ _AREA /CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

0 ID 0 WS ELEV/ HV / HF / HE / EG / V / FN 
===-=============-========-====-============================-======-=========-~ 
Nl AT 11130 / 0 / 2700. / 896. / 208107. / 1.02 / 431. / 531. 

576.16 / 0.14 / / 576.30 / 3,01 / 0.18/ 0150 
================-=========-= BEGIN BRIDGE ANALYSIS----------------=-----------
0 BR AT 11130 / / 2700, I 444. / 70247. / 1,00 / O. / 78, 

?76.16 1 o,58 1 / 6 0 08 / 0.42 / •BO• 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
0 RG 0 

-------------------------------------------------------------------------------p AT 11270 / 
576.30 / 0.01 / 

140 / 2700. / 
0.01 / o.o 

3652. / 576293. / 1.08 / 445. / 1174. 
/ 576,31 / 0,74 / 0.06 / 0,000 *AS* 

-------------------------------------------------------------------------------M = 0,79 / E = 1.00 /KO= 2,55 / 4740. / 864652. / 1.05 / 441. / 1194. 
577,77 / 0.01 / / 577,78 / 0,57 / 0.04 / *AS* --------------------------=-- END 8RIDGE ANALYSIS----------------------------= 

Pl AT 11280 / 10 / 2700. / 890. / 194468, / 1,06 / 441. / 541, 
511.10 1 0.15 1 o.oo 1 0.01 1 577.85 1 3,031 0.18 1 -0.000 °xs 0 

---------------------------- BEGIN BRIDGE.ANALYSIS----------------------------
0 BR AT 11280 / / 2700. / 561. / 94267, / 1,00 / O. / 77, 

577.70 / 0.36 / / 4,81 / 0.30 / 000° 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
0 RG 0 

-------------------------------------------------------------------------------R AT I 1480 / 
577.85 / 0.02 / 

200 / 2700. / 
0.02 / o.o 

3076. / 403442, / 1,48 / 268. I 1020, 
1 511.a1 1 0.00 1 0.08 1 -0.000 •As• 

-------------------------------------------------------------------------------M = 0,73 / E = 0,84 /KO= 2,21 / 3690. / 507588, / 1 0 53 / 266. / 1050, 
578,651 0.01 i 1 5?8,66 1 0.13 1 0.06 1 •AS* 

----------------------------- END BRIDGE ANALYSIS-----------------------------
Rl AT 11490 / 10 / 2700. / 2661, / 462844, / 1.03 / 267. / 667, 

578,65 / 0,02 / O.OO / o.oo / 578,67 / 1.01 / 0.07 / 0,001 oxs 0 

-------------------------------------------------------------------------------
END OF THIS PROFILE 

• 
• 
• 
• 
• 
• 
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,. ., 
• USGS STEP-BACKWATER PROGRAM - VERSION 72.339 * 0 * PAGE COUNT= !,DATE= 5/25/76 • 
• ooo INPUT CARD PRINTOUT ooo • 

I l OTTER CR 15 2 2 99 12 

• 2 JO 57853 57863 • - 3 1782 RI 1 20 5 574 11490 1 5 -
4 320 2700 2700 

• SEQUENCE ERROR • 5 1783 135 1 5888 165 I 5879 213 I 5874 235 2 5873 245 2 5873 
5 1784 277 2 5743 277 2 5723 327 3 5723 327 3 5698 404 3 5698 ., 

·• 5 1785 404 4 5723 654 4 5723 654 4 5743 670 5 5754 759 5 5751 (tJ • 5 1786 860 5 5755 908 5 5755 983 5 5772 1018 5 5778 1100 5 5800 
6 1788 1 2 040 040 I 2 030 030 I 2 030 030 1 2 030 030 I 2 070 070 

~ • 3 1790 S 0 28 3 574 12430 1 3 • 5 1795 0 1 5789 4 1 5789 6 I 5783 8 I 5746 31 I 5743 \ 5 
~ ..,,.. ,,'. 

60 i 5746 78 i 5745 i O i i 5749 i49 i 5745 205 i 5755 l f ',Io vv • 5 1797 218 I 5756 226 I 5744 269 2 5743 269 2 5718 69 I 2 5718 • 5 179B 691 2 5743 707 3 5802 736 3 5808 772 3 5785 800 3 5771 
5 1799 834 3 5774 864 3 5784 910 3 5806 960 3 5823 1007 3 5840 

• 5 1800 1064 3 5852 1068 3 5852 1093 3 5853 • c.. l O I\~ ' 2 070 070 ' "":> .n.-ir, n~n ' ".> 1\£.I\ 1\£.I\ u lOV.J • • C.. V..:>U V..:>U l C. uou uou 

3 1810 T 0 18 2 574 13080 I 99 

• 5 1815 0 I 5841 16 1 5841 30 1 5832 93 1 5840 148 I 5800 • 5 1816 255 1 5775 321 1 5773 483 I 5752 584 2 5741 584 2 5716 
5 1817 808 2 5716 808 2 5741 824 2 5837 836 2 5853 885 2 5858 
C: 1 a 1 A o-:>o ., C:OL".l oc..c.. ., C:0.LJ. ace: ., C:O~J. • • J .1.U.I ,_. 7C.. 7 C. .JUVC:. ,uu C. ...IUV'"T 7UJ c.. JU.._,"T 

6 1825 I 2 060 060 I 2 035 035 
3 1830 U 0 24 3 575 14260 99 3 

• 5 1835 0 I 5886 40 1 5877 54 1 5870 58 I 5862 73 I 5863 • 5 1836 84 1 5861 131 1 5739 131 1 5709 248 1 5709 248 2 5739 
5 !837 27! 2 5743 327 2 5740 423 2 5739 45! 2 5747 506 2 5742 

• 5 1838 566 3 5742 580 3 5750 599 3 5759 623 3 5773 657 3 5786 • 5 1839 692 3 5794 731 3 5800 771 3 5814 806 3 5827 
6 1845 1 2 035 035 1 2 055 055 1 2 060 060 

• 3 1850 V 0 30 3 575 15180 1 3 • 5 1855 0 l 59 0 l 35 l 5876 59 l 5826 78 l 5772 1 o l l 5752 
5 1856 139 I 5751 1 71 l 5740 241 1 5742 268 1 5750 293 I 5746 

• 5 1857 303 I 5741 318 l 5741 334 l 5749 375 1 5740 408 2 5755 • 5 1858 421 2 5747 430 2 5740 430 2 5721 544 2 5721 544 2 5740 
5 1859 561 2 5734 580 2 5743 759 3 5743 778 3 5751 793 3 5788 

• 5 1860 817 3 5809 851 3 5830 891 3 5838 948 3 5839 1009 3 5841 • 6 1865 I 2 080 080 1 2 050 050 1 2 060 060 
3 1870 W 0 34 4 575 16030 2 4 

• 5 1875 0 1 59 I I 48 1 5916 105 I 5904 I 6 I I 5891 218 I 5887 • 5 1876 282 I 5881 324 2 5872 428 2 5731 726 2 5731 739 2 5735 
5 1871 790 2 5742 817 2 5743 867 2 5747 901 2 5748 967 2 5744 

• 5 1878 1019 3 5734 1019 3 5704 1057 3 5704 1057 4 5734 1061 4 5755 • 5 1879 1067 4 5736 1074 4 5754 1125 4 5748 1156 4 5747 1211 4 5751 
5 1880 1241 4 5752 1289 4 5749 1346 4 5754 1353 4 5754 1363 4 5779 

• 5 1881 1376 4 5786 1387 4 5795 1393 4 5858 1401 4 5863 • 6 1885 1 2 060 060 1 2 080 080 1 2 050 050 1 2 080 080 
3 1890 X 0 43 3 575 17010 1 3 

• 5 1894 -455 I 5890 -424 l 5857 -377 1 5804 -313 1 5754 -238 I 5769 • .. • .. -
• • 



• • 
• USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 2,OATE= 5/25/76 • 

• *** INPUT CARD PRINTOUT ooo • 

5 1895 -191 I 5744 -75 I 5749 O I 5736 44 I 5742 73 I 5741 
• 5 1896 123 I 5749 184 I 5741 248 I 5749 306 l 5753 380 I 5755 • 

5 1897 440 I 5755 504 I 5763 562 I 5768 590 I 5766 607 I 5766 
5 1898 618 I 5739 644 l 5739 648 I 5739 684 I 5743 729 I 5743 

- 5 1899 784 I 5743 8?5 ? 573? A?5 ? 512? A6n ? 51?? A60 ? 5734 -• s 1900 900 2 5739 908 3 5776 931 3 5815 956 3 5853 984 3 5860 • 
5 1901 1047 3 5874 1063 3 5860 1076 3 5870 1121 3 5878 1197 3 5875 

• 5 1902 1233 3 5882 1268 3 5881 1280 3 5875 • 
6 1905 I 2 100 100 I 2 050 050 I 2 060 060 
3 1910 YI O 44 5 575 17300 2 4 

• 5 1915 0 I 5889 61 I 5888 131 I 5880 178 I 5870 196 I 5885 • 
5 l9Jb 256 I 5794 306 I 5770 350 I 5760 376 I 5760 380 I 5768 
5 1917 393 I 5765 433 I 5768 497 l 5768 509 I 5771 540 I 5740 

• 5 1918 559 I 5746 582 2 5756 615 2 5772 650 2 5762 673 2 5755 • 
5 1919 698 2 5740 729 3 5739 729 3 5734 779 3 5734 779 3 5739 
5 1920 785 4 5751 797 4 5760 816 4 5860 838 4 5862 848 4 5848 
5 1921 891 5 5859 918 5 5865 934 5 5869 948 5 5872 995 5 5870 • 

• 5 1922 1036 5 5875 1069 5 5878 1115 5 5882 1147 5 5884 1174 5 5886 
5 1923 1213 5 5880 1228 5 5874 1236 5 5879 1259 5 5874 

a 6 1930 l 2 060 060 I 2 120 120 I 2 050 050 I 2 080 080 l 2 060 060 a 
- 3 1940 Y2 0 14 4 575 17650 2 4 -

5 194~ -180 I 5880 40 I 5755 200 I 5765 300 2 5750 430 3 5735 
• 5 1946 430 3 5730 480 3 5730 480 3 5735 490 3 5750 500 4 5760 • 

5 1947 510 4 4855 530 4 5860 540 4 5855 840 4 5880 
6 1950 I 2 060 060 I 2 120 120 I 2 050 050 I 2 060 060 

• 
3 1960 ZI BR 2 10 2 575 17650 0 3 0 • 

M **ERRORIS)OO 
5 1965 640 I 5882 640 l 5770 657 l 5770 657 l 5882 640 -9 5882 

• 
5 196b 663 2 5882 663 2 5736 724 2 5736 724 2 5887 663 -9 5882 • 
6 1967 l 2 100 100 l 2 040 040 
3 i99il ZlA 5 14 3 575 17880 i 3 
5 1995 -100 I 5875 O I 5775 150 I 5775 220 I 5785 250 I 5770 • 

• 5 1996 280 2 5770 320 2 5743 350 2 5743 360 3 5780 430 3 5760 
5 1997 530 3 5785 550 3 5845 570 3 5845 620 3 5875 

a ~ ~~~? _!~ 2 ~60.?60~ !~~~ 04?_~~?, ~ ~ 060 060 • 
._. .1 .C::::UU.1 Llr:J U l"t .., :> f:J 1 ft'J':JU 1 .., -

5 2002 -100 I 5875 0 I 5775 150 I 5775 220 I 5785 250 I 5770 

• 
5 2003 280 2 5770 320 2 5743 350. 2 5743 360 3 5780 430 3 5760 • 
5 2004 530 3 5785 550 3 5845 570 3 5845 620 3 5875 
6 2005 I 2 060 060 I 2 040 040 I 2 060 060 
~ ~n1n 7~ n ~~ A ~7~ 10,nn 1 ~ 

• 5 ~~is LL -6~ IL 5~94J•J O ·~•v581~ J33 I 5788 93 I 5772 161 I 5779 • 
5 2016 201 I 5778 268 l 5784 284 I 5776 298 I 5759 311 I 5768 

• 
5 2017 338 I 5773 360 2 5770 368 2 5743 395 2 5743 410 3 5780 • 
5 2018 444 3 5771 461 3 5760 473 3 5774 503 3 5764 533 3 5773 
5 2019 545 3 5776 573 3 5775 597 3 5842 620 3 5841 627 3 5853 

• 
5 2020 634 3 5850 675 3 5875 685 3 5883 720 4 5894 731 4 5898 • 

· 5 2021 776 4 5893 835 4 5907 
6 2025 I 2 060 060 I 2 040 040 l 2 060 060 I 2 060 060 

• 3 2030 AA O 34 3 578 18960 l 3 • 

• • 
• • 



• 
• 
• 5 2035 

• 5 203b 
5 2037 
5 2038 

• 5 2039 
5 2040 
5 2041 

• 6 2045 1 
3 2050 AB 
5 2055 

• 5 2056 
5 2057 
5 2058 

• 5 2059 
5 2060 
5 2061 

• 6 2065 1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 

*** INPUT CARD PRINTOUT*** 

223 l 5910 240 1 5894 256 1 5873 263 l 5871 284 2 5755 
331 2 5755 338 3 5803 354 3 5780 385 3 5779 405 3 5790 
414 3 5801 435 3 5801 452 3 5812 461 3 5801 502 3 5801 
553 3 5806 593 3 581 l 628 3 5806 636 3 5801 641 3 5784 
645 3 5784 649 3 5793 665 3 5804 683 3 5793 698 3 5804 
719 3 5810 730 3 5807 799 3 5804 872 3 5821 965 3 5861 
988 3 5881 1072 3 5906 1133 3 5910 1203 3 5921 
2 040 040 1 2 035 035 l 2 080 080 

0 32 3 578 19500 l 3 
0 l 5934 62 l 5911 105 I 5902 119 I 5902 167 l 5878 

181 l 5870 206 2 5852 230 2 5760 264 2 5755 284 3 5804 
303 3 5808 341 3 5815 389 3 5819 428 3 5818 459 3 5817 
494 3 5822 522 3 5830 575 3 5824 623 3 5826 700 3 5827 
766 3 5845 796 3 5850 851 3 5849 924 3 5846 938 3 5857 
949 3 5826 955 3 5826 967 3 5856 996 3 5857 1039 3 5873 

1093 3 5907 1133 3 5917 
2 040 040 l 2 035 035 l 2 080 080 

3,0ATE= 5/25/76 
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• USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 

• PAGE I OF EDITING NOTES FOR: OTTER CR 

ERROR PRIMARY SECOND 

• SECID SEVERITY VARIABLE NO. ERROR MESSAGE VARIABLE 

ZI BR WARNING STATION 5 IS LESS THAN STATION 

• ZI BR WARNING STATION I 0 IS LESS THAN STATION 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 

'I 

4,DATE= 5/25/76 

VALUE 
NO. ASSUMED 

4 
9 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 

INPUT SUMMARY FOR: OTTER CR 

15 CROSS SECTIONS SPECIFIED !OR t.SS!!MFO! 

FOUND 15 TYPE 3 CARDS 

KEPT 15 CROSS SECTIONS FOR EDITING 

5,DATE= 5/25/76 

15 '' '' VALID FOR PROPERTY COMPUTATIONS 

15 " " " " PROFILE II 
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7 20000 
8 20001 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 21,DATE= 5/25/76 

0 l 
0 0 

*** INPUT CARD PRINTOUT*** 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ° 00 PAGE COUNT= 22,DATE= S/25/76 

=============================================================================--
WATER-SURFACE PROFILE FOR: OTTER CR 
PAGE I OF 2 
=============================================================================--
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC 0 1D0 

=============================================================================-= 
Rl AT 11490 / 0 / 2700. / 3595. / 490993. / 1.52 / 267. / 1045. 

578.53 / 0.01 / / 578.54 / 0.75 / 0.06/ 0150 

-------------------------------------------------------------------------------S AT 12430 / 940 / 2700. / 3974. / 554514. / 1.41 / S. / 867 • 
578.56 / 0.01 / 0.03 / o.o / 578.57 / 0.68 / 0.06 / -0.000 oxs0 

-------------------------------------------------------------------------------
T AT 13080 / 650 / 2700. / 2457. / 276216. / 1.57 I 209. I 815. 

578.58 / 0.03 / 0.03 / 0.01 / 578.61 I 1.10 I 0.10 I -0.000 °xs0 

-------------------------------------------------------------------------------U AT 14260 / 1180 / 2700. / 2598. / 260585. / I.SI I 112. I 662. 
578.70 I 0.03 I 0.12 I O.O / 578.73 / 1.04 / 0.10 / -0.000 oxs 0 

-------------------------------------------------------------------------------V AT i5i80; 920; 2700.; 3339.; 237229.; 1.25; 72.; ,~~. 
578.82 I 0.01 I 0.11 / 0 0 0 I 578.84 / 0 08! I 0.08 I -0.000 °XS0 

-------------------------------------------------------------------------------w AT 16030 I 850 / 2700. / 4749. / 267724. / 1.31 / 385. / 1380. 
578.93 1 0.01 1 0.10 / o.o 1 578.94 1 o.s1 1 o.o4 1 -0.000 oxs0 

-------------------------------------------------------------------------------x AT 17010 / 980 / 2700. / 5218. / 2227410 / 1.60 I -360. I 917. 
579.os 1 0.01 1 0.12 / o.oo 1 579.06 1 o.s2 1 o.o4 1 0.000 oxs 0 

-------------------------------------------------------------------------------
Yl AT 

579al3 / 
17300 I 

0.06 I 
290 / 

0 .11 I 
2700. I 1745. / 

Oo03 / 579ol9 / 
87178. I 1.66 I 262. / 803. 

l .55 / 0.16 1 0.000 ~xs~ 
-------------------------------------------------------------------------------Y2 AT 17650 / 350 / 2700. / 3431. / 242510. / 1.35 / -27. / 529. 

579.30 1 0.01 1 0.12 1 o.o 1 579.31 1 0.19 1 o.o3 1 0.000 oxs0 
---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
ZI BR AT 17650 / / 2700. / 387. I 37737. / 1.16 I 640. / 724. 

579.30 / 0.76 / / 6 098 / 0.56 / 090° 

-------------------------------------------------------------------------------NO ROAD-GRADE DATA 
ORGO 

----------------------------------------------------------~~-------------------ZlA AT 17880 / 230 / 2700. / 1211. / 64999. / l.BO / -18. / 533. 
579.34 1 0.14 1 0.11 1 0.06 1 579.48 1 2.23 1 o.34 1 -0.000 °As0 

-------------------------------------------------------------------------------M = 0.62 / E = 0.27 / K0 = J.83 / 2046. / 139855. / I.SI / -33. / 538. 
580.83 / 0.04 / / 580.87 / 1.32 I 0.11 I 0 AS 0 

----------------------------- END BRIDGE ANALYSIS-----------------------------
ZIB AT 17890 / 10 / 2700. / 2046. / 139855. /I.SI/ -33. / 538. 

580.83 / 0.04 / 0.00 / o.o / 580.87 / 1.32 / 0.17 / -0.004 oxs 0 

-------------------------------------------------------------------------------Z2 AT 18100 / 210 / 2700. / 2023. I 130170. I 1.46 / 9. / 585. 
580.92 1 0.04 1 0.08 / o.o / 580.96 / 1.33 1 0.11 / 0.001 oxso 

-------------------------------------------------------------------------------
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 23,DATE= 5/25/76 

=======-======================================================================= 
WATER-SURFACE PROFILE FOR: OTTER CR 
PAGE 2 OF 2 
=======-==========================================================-============ 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC OIDO 
~~~------------ ------~---~-------------------------~------------~-----~------~~--
AA AT 18960 / 860 / 2700. / 1045. / 59942. / 3.87 / 273. / 848 • 

581.54 / 0.40 / 0.80 / 0.18 / 581.94 / 2.58 / 0.44 / -0.000 oxso 
-------------------------------------------------------------------------------AB AT 

582.66 / 
19500 / 

0=62 I 
540 / 

} .; 23 I 
2700. / 630. / 53528. / 2.16 / 213. / 955. 

0&11 I 583.27 I 4.29 I o.49 1 -0.001 ~xs~ 

-------------------------------------------------------------------------------
END OF THIS PROFILE 

., 
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9 20010 1782 HOR 
9 200 l l 1790 HOR 
9 20012 1810 HOR 
9 20013 1830 HOR 
9 20014 1850 HOR 
9 20015 1870 HOR 
9 20016 1890 HOR 
9 20017 1910 HOR 
9 20018 1940 HOR 
9 20019 2001 HOR 
9 20020 2010 HOR 
9 20021 2030 HOR 
9 20022 2050 HOR 
9 20023 END 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 

ooo INPUT CARD PRINTOUT ooo 

267 667 
203 703 
265 815 
l I 2 662 
200 750 
400 1350 

17 917 
203 803 
-71 529 

50 500 
35 585 

273 673 
213 613 

HOR FW MAR 17 

24,DATE= 5/25/76 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 38,0ATE= 5/25/76 

--=------=-==---=--=====--=------===========----=-=-==------------=------------
WATER-SURFACE PROFILE FOR: OTTER CR 
PAGE l OF 2 
*** FLOODWAY ANALYSIS*** HOR FW MAR 17 
=============================================================================-= 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / ~E / EG / V / FN / ACC *ID* 
=============================================================================--
Rl AT 11490 / 0 I 2700. / 2652. / 460393. / 1.03 / 267. / 667. 

,,u 578.63 / Oo02 / / 578.65 / 1.02 / 0.07/ *IS* 

-------------------------------------------------------------------------------S AT 12430 / 940 / 2700. / 3183. / 526515. / 1.10 / 203. / 703. 
,1° 578.66 / O.Ol / 0.03 / 0 0 0 / 578 0 67 / 0 0 85 / Oo06 I -0.000 oxso 

-------------------------------------------------------------------------------T AT 13080 / _ 650 / 2700. / 2480. / 286670. / 1.50 / 265. / 815. 
~\ 578.69 / o.o3 / 0.03 / 0.01 I 578.71 / 1.09 / 0.10 / 0.000 *XS* 

-------------------------------------------------------------------------------u AT 14260 1 11so 1 2100. 1 2652. 1 268237. 1 1.50 1 112. 1 662. 
, 0 578.BO / 0.02 / 0.11 / 0 0 0 / 578.83 / 1.02 / 0.10 / -0.000 *XS* 
\ 

V AT 15180 / 920 / 2700. / 2768. / 211834. / 1.18 / 200. / 750. 
~ 578.93 / 0.02 I 0.12 / O.O I 578.94 / 0 0 98 / 0.09 / 0.000 *XS* 

,~ 

'I, 

'! \.( 

, I~ 

I•/ 

-~ 
"-t 

/' 

-------------------------------------------------------------------------------w AT 
579.04_/ 

16030 / 
O. 0 l / 

850 / 
n 1 n " UoJU, 

2700. / 4800. / 278672. / 1.28 / 400. / 1350. 
OoO ; 579005; 0.56 I 0.04 I -0.000 ~xso 

-------------------------------------------------------------------------------X AT 17010 / 980 / 2700. I 3916. / 179680. / 1.66 / 17. / 917. 

YI 

579.IB / 0.01 / 0.14 / O.OO / 579.20 / 0.69 / 0.05 / 0.000 *XS* 

AT 
579.29 / 

1 

1 "'7 -,nn ~ J., .JIVU , 

0.06 / 
290 I 

0.13 I 
27000 / 1831 o I 

0.02 / 579.34 / 
93675. I 1.63 I 258. I an-, 

UV.Jlo 

1.47 / Ool5 / 0.000 *XS* 

-------------------------------------------------------------------------------Y2 AT 17650 / 350 / 2700. I 3509. / 249576. / 1.34 / -29. / 529. 
579.44 / 0.01 / Ooll / O.O / 579.45 / 0.77 / 0.03 / 0.000 *XS* ,, 

---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
ZI BR AT 17650 / / 2700. I 398. I 39246. / 1.16 / 640. / 724. 

579.44 / 0.72 I I 6.79 I 0.54 I *BO* 

------------------
NO ROAD-GRADE DATA 

ORGO 

-------------------------------------------------------------------------------ZIA AT 17880 / 230 / 2700. / 1288. / 70859. / 1.76 / -20. I 533. 
579.48 / 0.12 / 0.09 / 0.05 / 579.60 / 2.10 / 0.32 / -0.000 *AS* 

-------------------------------------------------------------------------------
M = 0.63 IE= 0.21 / K* = 1 • 85 / 2077. I 143017. / 1.50 / -34. / 538. 
580.89 / 0.04 / / 580.92 / 1.30 / 0.16 / *AS* 

--------~-------------------- END BRIDGE ANALYSIS-----------------------------
218 AT 17890 / 10 / 2700. I 1758. / 127949. / 1.46 / 50. / 500. 

580.89 / 0.05 I 0 • 00 I 0.01 I 580.94 / 1.54 / 0.18 / 0.003 *XS* 

-------------------------------------------------------------------------------Z2 AT 18100 / 210 / 2700. / 2033. / 134341. / 1.43 / 35. / 585. 
580.99 / 0.04 / 0.09 / O.O / 581.03 / 1.33 / 0.11 / -0.000 *XS* 

-------------------------------------------------------------------------------

,~ 

0~ 

i~· 

I- ,,.J 

t .-, 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 22•DATE= 5/25/76 

-=====---======-=========-=-==---======-=====---=======--------=--==--=--------
WATER-SURFACE PROFILE FOR: OTTER CR 
PAGE I OF 2 
======--=======-=========-=-===--============---=======---==---=--===-==-------
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW 

I 
/ REW 

ACC *ID* WS ELEV/ HV / HF / HE / EG / V / FN 
======--=======-=========---==---============---=======---=----=--==--=- ------
RI AT 11490 / 0 I 2700. I 3595. / 490993. / 1.52 / 267. / 1045. 

578.53 / 0.01 I / 578.54 / 0.75 I 0.06/ *IS* 

-------------------------------------------------------------------------------s AT 12430 / 940 / 2700. / 
578.56 / 0.01 I 0.03 I O.O 

3974. I 554514. / 1.41 / S. / 867. 
/ 578.57 / 0.68 / 0.06 / -0.000 *XS* 

-------------------------------------------------------------------------------
T AT 13080 / 

578.58 / 0.03 / 
650 / 2700. / 

0.03 I O.Ol / 
2457. / 276216. / 1.57 / 209. / 815. 

578.61 / 1.10 / 0.10 / -0.000 *XS* 

-------------------------------------------------------------------------------u AT 14260 / 1180 / 2700. / 
578.70 / 0.03 / 0.12 / O.O 

2598. / 260585. / l.Sl / 112. / 662. 
/ 578.73 / 1.04 / 0.10 I -0.000 *XS* 

-------------------------------------------------------------------------------
V AT 15180 / 

578.82 / 0.01 I 
920 / 2700. / 

O.ll I O.O 
3339. I 237229. I 1.25 / 72. / 793. 

/ 578.84 / 0 0 81 / 0.08 / -0.000 *XS* 

-------------------------------------------------------------------------------W AT 16030 / 850 / 2700 0 / 4749. / 267724 0 / 1.31 / 385. / 1380. 
578.93 / 0.01 / 0.10 I O.O I 578.94 / 0.57 / 0.04 / -0.000 *XS* 

-------------------------------------------------------------------------------
X AT 17010 / 980 / 2700. / 5218. / 222741. / l.60 / -360. / 917. 

579.05 / 0.01 / 0.12 / o.oo I 579.06 / o.s2 / 0.04 I 0.000 ~XS* 

-------------------------------------------------------------------------------
YI AT 17300 / 290 / 2700. / 1745. / 87178. / l.66 / 262. / 803. 

579.13 1 0.06 1 0.11 1 o.o3 1 579.19, 1.ss 1 0.16 1 0.000 ~xs~ 

-------------------------------------------------------------------------------
Y2 AT 17650 / 350 / 2700. / 3431. / 242510. / 1.35 / -27. / 529. 

579.30 I O.Ol I 0.12 / O.O / 579.31 / 0.79 / 0.03 / D.000 *XS* 
---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
ZI BR AT 17650 / / 2700. / 387. I 37737. I 1.16 / 640. / 724. 

579.30 I 0.76 I I 6 0 98 / 0.56 / *BO* 

-------------------------------------------------------------------------------
NO ROAD-GRADE DATA 

*RG* 

-------------------------------------------------------------------------------
ZIA PT 17880 / 

579.34 1 0.14 1 
230 I 2700. I 

O.ll / 0.06 / 
1211. 1 64999. 1 1.so 1 -18. 1 533. 

579.48 / 2.23 / 0.34 I -0.000 *AS* 

-------------------------------------------------------------------------------
M = 0.62 / E = 0.27 / K* = lo83 / 2046. / 139855. / I.SI / -33. / 538. 
58~.83 / 0.04 I I SB0.87 / 1.32 / 0.17 / *AS* 

----------------------------- END BRIDGE ~NALYSIS -----------------------------
ZlB AT 17890 / IO/ 2700. / 2046. / 139855. / 1.51 / -33. / 538. 

580.83 / 0.04 / O.OO / O.O / SA0.87 / 1.32 / 0.17 / -0.004 *XS* 

-------------------------------------------------------------------------------
Z2 AT 18100 / 210 / 2700. / 2023. I 130170. I 1.46 / 9. / 585. 

580.92 1 0.04 1 o.oa I o.o / 580.96 / 1.33 / O.ll / 0.001 *XS* 

-------------------------------------------------------------------------------
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USGS STEP-BACKWATER PROGPAM - VERSION 72.339 *** PAGE COUNT= 23,DATE= 5/25/76 

---------=--==--=========-======-===========================-=============-----
WATER-SURFACE PROFILE FOR: OTTER CR 
PAGE 2 OF 2 
------=--=--==--=========-======-=========================================-----
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *ID* 
-------=-=--=---=-======--=====--=============-============--=============-----
AA AT 18960 I 860 I 2700. I 1045. / 59942. / 3.87 / 273. / 848. 

581.54 / 0.40 I O.BO I 0.18 I 581.94 / 2 0 58 / 0.44 / -0.000 *XS* 
-------------------------------------------------------------------------------AB AT 

582.66 / 
19500 I 

0.62 I 
540 / 

!.23 I 
2700. I 630. I 53528. / 2.16 I 213. I 955. 

Ooll / 583v27 / 4"29 / Ou49 / -OoOOl *XS* 
-------------------------------------------------------------------------------

END OF TrlIS PROFILE 
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• 
• 9 20010 1782 HOR 

e 9 20011 1790 HOR 
9 20012 1810 HOR 
9 20013 1830 HOR 

, . 9 20014 1850 HOR 
9 20015 1870 HOR 
9 20016 1890 HOR 

• 9 20017 1910 HOR 
9 200ltl 1940 HOR 
9 20019 2001 HOR 

• 9 20020 2010 HOR 
9 20021 2030 HOR 
9 20022 2050 HOR 

• 9 20023 END 

• 
• 
• 
• 
• 
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• 
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• 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 

*** INPUT CARD PRINTOUT*** 

267 867 
103 703 
215 815 
11 2 712 
150 750 
400 1350 

17 917 
203 803 
-71 529 , 

50 500 
35 585 

213 673 
2i3 613 

HOR FW MI\R 17 

24,0ATE= 5/25/76 
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USGS STEP-RACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 38•DATE= 5/25/76 

-------------------------------------------------------------------------------
WATER-SURFACE PROFILE FOR: OTTER CR 
PAGE" I OF 2 
ooo FLDODWAY ANALYSIS ooo HOR FW MAR 17 
-----~-----=--=--=--=--===--=-=--=-=---=----===--===-==----==-=--=-=-=-=------ -
SECJD AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC oJOo 
------------------------------------------------------------------------------. -

RI AT 11490 / 0 I 2700. I 3321. / 49450!. / 1.33 / 267. / 867. 
578.63 / 0.01 / 1 578.64 1 0.81 1 0.061 01s0 

-------------------------------------------------------------------------------
S AT 12430 I 940 / 2700. / 3562. / 545612. / 1.24 I 103. I 703. 

,,o 578.66 1 0.01 1 0.03 1 o.o 1 578.67 1 o.76 1 0.06 1 0.000 oxso 

-------------------------------------------------------------------------------
T AT 13080 / 650 / 2700. / 2517. / 28532!. / ! 0 56 / 215. / 815. 

,o 578.68 / 0.03 / 0.03 / 0.01 / 578.71 I 1.01 I 0.10 I 0.000 oxso 

-------------------------------------------------------------------------------
U AT 14260 / 1180 / 2700. / 2649. / 267627. / ! 0 51 / 112. / 666 • 

• 
10 578.80 / 0.02 I 0.11 I O.O I 578.82 / 1.02 I 0.10 / -0.000 oxso 

-------------------------------------------------------------------------------
V AT 15180 / 920 / 2700. / 3000. I 223740. I 1.19 I ISO. I 750. ,. 

578.92 1 0.02 1 0.11 1 o.o 1 578.93 1 o.9o 1 0.08 1 0.000 ~xs~ 
-------------------------------------------------------------------------------
W AT 16030 / 850 / 2700. / 4785. / 277212. / ! 0 28 / 400. / 1350. 

,, s19.03 1 0.01 1 0.10 1 o.o I s19.03 1 o.s6 1 o.o4 1 -0.000 oxso 

-------------------------------------------------------------------------------
X AT 17010 / 980 / 2700. / 3903. / 178688. / 1.66 / 17. / 917. 

,v 579.17 / 0.01 / 0.14 / o.oo / 579.18 / 0.69 / o.os / 0.000 oxso 

-------------------------------------------------------------------------------
Yl AT 17300 I 290 / 2700. / 1823. / 93104. / l.63 / 259. / 803. 

,y 579.27 1 0.06 1 0.13 1 0.02 1 579.33 1 I.48 1 0.1s 1 0.000 <>xso 

-------------------------------------------------------------------------------
Y2 AT 17650 / 350 / 2700 0 / 3503 0 / 248956 0 / ! 0 34 / -29 0 / 529 0 

,3 579.43 / 0.01 / 0.11 / O.O / 579.44 / 0 0 77 / 0 0 03 / 0.000 oxso 
---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
ZI BR AT 17650 / / 2700. / 397. / 39114. / 1.16 / 6400 / 724. 

,1 l 579.43 / 0. 72 / / 6 080 / 0 0 54 / ~soo 

o5 

or 

,o I,, 

-------------------------------------------------------------------------------
NO ROAD-GRADE DATA 

<>RG<> 

-------------------------------------------------------------------------------
ZIA AT 17880 / 230 I 2700. / 1281. / 7033!. / 1.76 / -20. / 533. 

579.47 / 0.12 / 0.10 I o.os / 579.59 / 2.11 / 0.32 / -0.000 OASO 

-------------------------------------------------------------------------------
M = 0.63 IE= 0.21 I KO= J.85 / 2074. / 142699. / 1.so / -34. I 538. 
580.88 / 0.04 / / 580.92 / 1.30 / 0.16 / OASO 

----------------------------- END BRIDGE ANALYSIS-----------------------------
ZIB AT 17890 I 10 I 2100. I 1756. / 127678. / ! 0 46 / 50. / 500. 

580.88 I 0.05 / 0.00 / 0.01 / 580.93 / 1.54 / 0.18 I 0.003 <>XS<> 

-------------------------------------------------------------------------------
Z2 ~T 18100 / 210 I 2100. I 2030. / 134062. / 1.43 / 35. / 585. 

580.98 / 0.04 / 0.09 / o.o / 581.02 / 1.33 / 0.11 / -0.000 oxso 

-------------------------------------------------------------------------------
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USGS STEP-BACKWdTER PROGRAM - VERSION 72.339 *** PAGE COUNT= 39.DATE= 5/25/76 

-----------------------------=---======-===-=--========================----- ---
WATER-SURFACE PROFILE FOR: OTTER CR 
PAGE 2 OF 2 
*** FLOODWAY ANALYSIS*** HOR FW MAR 17 
--------------------=====-=====-=======================------------------------
SECID dT DISTdNCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *ID* 
--------------------=-=-=-=====-=-=====-===-----=======================------~-
AA AT 18960 / 860 I 2700. I 896. / 58526. / 3.12 / 273. / 673. 

581.58 / 0.44 I 0.80 I 0.20 I 582.02 I 3.01 I 0.46 I 0.000 *XS* 

-------------------------------------------------------------------------------
AB AT 19500 / 540 / 2700. / 652. / 55550. / 2.16 I 213. I 613. 

582.73 I O.S8 / 1.21 I 0.07 I 583.30 I 4.14 / 0.48 / 0.000 *XS* 

-------------------------------------------------------------------------------
END OF THIS PROFILE 
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1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: .500 "f\C-, 
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USGS STEP-8ACKWATER PROGRAM - \/ERSIQl\1 72.339 <><H> PI\Gl: COUNT= 61,DA.TE= 3/ 9/76 

nArr I n~ n.-.n.r-Tt r- a, .... ..-r--.- r- ..... n • l"\TT.-,... ,-r-,, 
r"A'-'C. 1 \Ir r-l'{ur .lLC.. IWJ I c..::, r 1JH' • U I I t_H' l,H' 

INITIAL VALUES ARF: Q = 3800. H = 572.20 

SECIDoERROR OR WARNING MES5AGE.INTfRMEOIITE RESULTS(JF ANYJ,ACTION TAKEN 

~ 9HlN Ton LOhJ r 

,ADJUST HE SO HlN>WSD 
J ,HlN TOO LOI.~ 

,ADJUST HE SO HlN>WSD 
N ,HlN TOO LOrl 

9ADJUST HE SO HlN>WSO 
R ,HIN TOO LOVI 

,ADJUST HE 50 HlN>WSD 

SCOyz_ • 
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USGS STEP-BACK~ATER PROGQA~ - VERSION 72.339 *** PAGE COUNT= 62•DATE= 3/ 9/76 

-----=------=---==--====--==--=--======-======--========--=---===-==-======----
HATFR-SURFACE PROFILF FOR: OTTER cq 
PAGE I OF 4 
-======-=--==================-=--=============--============-=======-======----
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / RE~ 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *TD* 
--------- --=-------=-=---==-----======-====----=---====--=----==-----=-===----
A AT 

572.20 I 
0 I 

2.46 / 
0 I 3qoo. I 302. I 55211. / 1.00 I 169. / 211. 

/ 574.66 / 12.57 / 0.83/ •IS* 

-------------------------------------------------------------------------------
Al AT 400 / 400 / 3800. / 2010. / 453785. / 1.04 / 934. / 1241. 

574.83 / 0.06 / 0.23 / O.O / 574.89 / 1.89 / 0.11 / -0.000 *XS* 

-------------------------------------------------------------------------------
R AT !300 / 900 / 3B00. / 5720. / 1057344. / 1.41 / 388. / 1653. 

574.90 / O.OJ I 0.03 I O.O I 574.91 / 0.66 / 0.05 I -0.000 *XS* 

-------------------------------------------------------------------------------
C AT 3850 / 2550 / 3800. / 10091. / 1836924. / 1.45 / II./ 2029. 

574.93 / 0.00 / 0.02 / O.O / 574.Q3 / 0 0 38 / 0.03 / 0.000 *XS* 

-------------------------------------------------------------------------------
D OT 5350 / 1500 / 3800. / 6323. / 1165402. / 1.03 I 147. / 1217. 

574.93 / O.OJ I 0.01 I 0.00 I 574.94 / 0.60 / 0.04 I -0.009 *XS* 
---------------------------- B~GIN BQJOGE ANALYSIS----------------------------
E BR AT 5350 / / 3800. / 575. / 74307. I 1.00 I 13. I 106. 

574.93 / 0.68 / / 6.61 / 0.46 / *BO~ 

-------------------------------------------------------------------------------
NO ROAD OVERFLOW 

*RG* 

-------------------------------------------------------------------------------
F AT 5650 / 300 / 3800. / 1349. / 25!42Q. / 1.02 / 927. / 1123. 

574.94 / 0.13 I 0.01 I 0.13 / 575.06 / 2.82 / 0.20 I -0.011 *AS* 
-------------------------------------------------------------------------------

M = 0.34 / E = 0.03 / K* = 0 • 75 / 1456. / 283191. / 1.02 / 925 • / 1125. 
575.48 / 0.11 / / 575.59 / 2.61 / 0.18 / *AS* 

----------------------------- END BRIDGE ANALYSIS-----------------------------
Fl AT 5660 / 10 / 3800. I 1456. / 2q3J9J. / 1.02 / 925 • / 1125. 

575.~8 / O• ll / 0.00 / O.O / 575.59 / 2.61 / 0.18 / -0.002 *XS* 

-------------------------------------------------------------------------------
G AT 7450 / 1790 / 3800. / 3138. / 531244. / 1.07 / 90. / 812. 

575.73 / 0.02 / 0.17 / O.O / 575.75 / 1.21 / 0.09 I -0.006 *XS* 

-------------------------------------------------------------------------------
H AT 9450 / 2000 / 3800. / 2702. / 475590. / 1.00 I 206. I 638. 

575.84 / 0.03 / 0.11 / O.OO / 575.87 / 1.41 / 0.10 I -0.000 •XS* 
---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
I BR AT Q450 / / 3800. / 396. / 52062. I 1.00 I JS./ 83. 

575.84 / J.43 / / 9.60 / 0.67 / *80* 

-------------------------------------------------------------------------------
NO ROAD OVERFLOW 

*RG* 
-------------------------------------------------------------------------------J AT 9690 / 240 / 3800. / 1947. / 290627. / 1.38 / II •/ 507. 

575.85 / 0.08 I 0.03 I 0.05 / 575.93 / 1.95 / 0.15 / -0.0!l *AS* 
-------------------------------------------------------------------------------

• 
• 
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USGS STEP-BACKWATER PROGQA~ - VERSION 72.339 ••• PAGE COUNT= 63. • ATE= 3/ 9/76 

=======-=================-=====-============---============----=====-=-==---- --
HATER-SURFACE PROFILE FOR: OTTER CR 
PAGE 2 OF 4 
=======-===========-=====-=====--======-====---============----==-==-=-==------
SECIO AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC •ID• 
--=====-=======---=--====----==--==-===-===-----==--=-===------==-=-----------. 

M = 0.48 IE= 0.99 / K• = 1 • 35 / 2985. / 502164. / 1.32 / -37. / 513. 
577.85 / 0.03 / / 577.88 I 1.27 / 0.09 I *AS* 

----------------------------- EN• RRIDGE ANALYSIS-----------------------------
Jl AT 9700 / 10 / 3800. / 2985. / 502164. / 1.32 / -37. I 513. 

577.85 / 0.03 / o.oo / o.o / 577.88 I 1.21 I 0.09 I -0.001 •xs• 
-------------------------------------------------------------------------------
K AT 10590 / 890 / 3800. / !BR!. / 345804. / 1.00 / 1B5. / 469. 

577.Yl / o.06 I 0.01 I 0.02 / 577.97 / 2.02 / 0.14 / -0.000 •xs• 

-------------------------------------------------------------------------------
L AT 10930 / 340 / 3ROO. / 2973. / 572775. / 1.00 / 194. / 615. 

577.97, o.o3 1 0.02, o.n 1 57R.OO 1 1.20 1 o.oa 1 0.000 •xs• 
---------------------------- BEGIN BRI • GE ANALYSIS----------------------------
M RR AT 10930 / / 3B00. / 633. / 110658. /I.DO/ 1. / 84. 

577.97 1 o.56, 1 6.oo I o.36, •Bo• 
----------------
NO ROAD OVERFLOW 

*RG• 
-------------------------------------------------------------------------------N AT 11120 / !90 / 3800. / 257R. / 441202. / 1.66 / 422. / 1123. 

577.98 / 0.06 / 0.01 / 0.04 / 578.04 / 1.47 / 0.13 I -0.011 *AS* 
-------------------------------------------------------------------------------

M = 0.51 / E = 0.99 / K* = 1 • 39 / 3158. / 573655. / 1.52 / 420. / 1145. 
578.79, o.o3, 1 510.a2 1 1.20, 0.00, •AS• 

----------------------------- EN• BRinGE ANALYSIS----------------------~------
NI IT 11130 / 10 / 3800. / 3158. / 573655. / 1.52 / 420. / 1145. 

578.79 / 0.03 I o.oo I o.o / 578.82 I 1.20 I o.oa I -0.001 •KS• 
---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
0 BR AT 11130 / / 3800. / 627. / 116386. / l.00 / O. / 7B. 

578.79 / 0.57 I I 6.06 / 0.36 I •BO* 
----------------
NO ROAD OVERFLOW 

•RG• 
-----~------------·----- ----------------------------------------·--------------------

P AT 11270 / 140 / 3800 0 / 5539 0 / 1101212. / l.04 / 438. / 1209. 
578.82 / 0.01 / o.oo / n.o / 578.83 / 0.69 I D.04 / 0.000 •AS• 

-------------------------------------------------------------------------------
M = 0.82 / E = 1.00 / K• = 2.71 / 6754 0 / 1496260. / 1.03 / 434. / 1230. 
580.37 / O.Ol / / 580.38 / 0.56 / D.03 / *AS* 

---------------~------------- END BRIDGE ANALYSIS-----------------------------
Pl AT 11280 / lO / 3800. / 6754. / 1496260. / 1.03 / 434 • / 1230. 

5Bo.37, 0.01 , o.oo I o.oo 1 580.38 1 o.56 1 0.03, -0.000 •xs• 
---------------------------- BEGIN BQIDGE ANALYSIS----------------------------
0 8R AT 1r2eo, , 3eoo. 1 753., 144011., 1.00, o., 11. 

580.37 I 0.40 I I 5.04 / D.27 I •HO• 

•• 
I • 

I • 

I • ,. 
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USGS STEP-BACKWATER PROGRA~ - VERSION 72.33Q *** PAGF COUNT= 64 • DATE= 3/ 9/76 

=======-========================-=============-=============-===============---
WATFR-SUPFACE PROFILF FOR: OTTER CR 
PAGE 3 OF 4 
-=-===---=--===---=-====--=---=--======-==--=---==--==----=-------==--=---=----
SECIO AT DISTANCE/ LENGTH/DISCYARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / RE~ 

WS ELEV/ HV / HF / HF / fG / V / FN / ACC •ID* 
======---=-====================--=============-=============-=======-=======---

NO ROAD OVERFLOW 
•RG* 

-------------------------------------------------------------------------------
R AT 11480 / 200 / 3AOO. / 5102. / 772950. / 1.61 / 262 • / 1100. 

580.38 I 0.01 I 0.00 I 0.03 I 5~0.40 / 0.74 I 0.06 I -0.011 *AS* 

-------------------------------------------------------------------------------
M = 0.77 / f = O.A5 / K* = 2.45 / 5926. / 949633. / 1.62 / 260. / 1100. 
581.36 / 0.01 I I 581.37 / 0 0 64 / 0.05 I *AS* 

----------------------------- FND BRIDGE ANALYSIS-----------------------------
RI AT 11490 / 10 / 3800. / 5926. / 949633. / 1.62 / 260. / 11no. 

581.36 / 0.01 I O.uO I O.OO I 581.37 / 0.64 / 0.05 I -0.000 *XS* 

-------------------------------------------------------------------------------
S AT 12430 / 940 / 3800. / 6390. I 1049601. / 1.54 / O• / 932. 

581.36 / 0.01 / 0.01 / O.O / 5Al.37 / 0.59 / 0.05 / -0.016 •XS* 

-------------------------------------------------------------------------------
T AT 13080 I 650 / 3800. / 4291. / 556287. / 1.62 / 129 • / 820. 

581.36 / 0.02 / 0.02 / O.Ol / ~81.38 / 0.89 / 0.07 / -0.011 *XS* 

-------------------------------------------------------------------------------
U AT 14260 / 1180 / 3800. / 4275. / 509781. I ! 0 44 / 102. / 772. 

581.42 / 0.02 / 0.06 I o.o I 581.44 / 0.89 / 0.08 / -0.000 ~xs• 

-------------------------------------------------------------------------------
V AT 15180 / 920 / 3AOO. / 5311 • / 49120A. / 1.24 / 63. / 826. 

581 • 49 / 0.01 I 0.05 I O.O I 58!.50 / 0.72 I 0.06 I -0.000 *XS* 

-------------------------------------------------------------------------------
W AT 16030 / 850 / 3800. / 7391. / 505642. / 1.19 / 366. / 1389. 

581.54 1 o.oo I o.05 1 o.o 1 581.55 1 o.51 1 o.o3 1 -0.000 *XS* 

-------------------------------------------------------------------------------
X AT 1701D / ,980 / 3800. / 8530. / 485858. / 1.43 / -388. / 932. 

581.60 / o.oo / 0,06 I o.o I 5A!.60 / 0.45 / o.o3 / 0.000 *XS* 

-------------------------------------------------------------------------------
YI AT 17300 / 290 / 3800. / 3131. / 216938. / 1.40 / 241 • / 808 • 

• 
• 
• 
• 
• 
• 
~ 

I 

• 
• 
• 
• 
• 
• 
• 
• 

• 581.62 / 0.03 / 0.04 I 0.01 I 581.66 / 1.21 / 0.10 I -0.000 ~xs• • 

• 
·• 
• 
• 
• 
• 

------------------------------ -- --- __ w ________________________ _ 

Y2 AT 17650 / 350 / 3800. / 4819. / 385331. / 1.23 / -69 • / 529. 
581.71 / 0.01 I 0.06 I O.O I 581.72 / 0.79 / 0.02 I 0.000 •XS* 

---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
ZI BR AT 17650 / / 3800. / 574. / 66010. / 1.21 / 640 • / 724. 

581,71 / 0.68 I I 6.62 / 0.46 / *BO* 

-------------------------------------------------------------------------------
NO ROAD-GRADE DATA 

*RG* 

-------------------------------------------------------------------------------
ZIA AT 17880 I 230 / 3BOO. / 2565. / 196807. / 1.42 / -42 • / 541. 

581.13 1 o.ns I o.o4 1 0.02 1 581.78 1 1.48 1 0.11 1 -0.000 *AS* 

-------------------------------------------------------------------------------

• 
• 
• 
• 
• ., 
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USGS STEP-BACKWATER PROGRA~ - VERSION 72.339 *** PIGE COUNT= 65,DATE= 3/ 9/76 

=======-=======================-==============================================-
WATFR-SURFACE PROFILF FOR: OTTER CR 
PAGE 4 OF 4 
=======-=======================-=============================================== 
SECID AT OISTANCE/ LENGTH/DISCHAqGF/ AqEA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *ID* 
--==-----=====----=======-=====--============--==============================--

~ = n.69 IE= 0.34 / K* = 2.15 I 3448. / 308697. I 1.35 / -57. I 546. 
583.22 / 0.03 / I 583.24 / 1.10 / 0.07 / *AS* 

----------------------------- ENO BRIDGE ANALYSIS-----------------------------
Z2 AT 18100 / 220 / 3800. I 3408. / 289987. / 1.29 / -13. / 594. 

583.25 1 0.02 1 o.o4 1 o.o 1 583.28 1 1.11 1 o.08 1 -0.000 •xs• 
-------------------------------------------------------------------------------
AA AT 18960 / 860 / 3A00 0 / 2242 0 / 142921. / 3.35 / 270. / 905. 

583.50 / 0.15 / 0.30 / 0.06 / 583.65 / 1.70 / 0.11 / 0.012 *XS* 

---- ---------------------------------------------------------------------------
AR AT 19500 / 540 / 3800. / 1302. / 91649. / 3.26 / 209. / 960. 

583.96 / 0.43 / 0.60 I 0.]4 I S84.39 / 2 0 92 / 0.42 / -0.000 *XS* 
-------------------------------------------------------------------------------

FND OF THIS PPOFILE 

• 
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II II Ill 111111111111111 
00B REAK00 

1) COUNTY: _N ............. ,00 ............... 1.[o=e__ __ _ 

2)STUDY NAME: h.Q~o_,\~<2., \w?' 

' 

3) WATERCOURSE: 0\ 1cef LYee 'K. 

4) DOC~MENT TYPE:- \Y\'.\)u:\ ~-yq, 

00>l't3cJ800 , 

'II' "II "'II ''I "'II' ''I' I'\ i"ii \iii\ l'li I'll' \ 



• ,r;_., ' •. • • 1 i, OTTER CR 8 2 2 10 12 

~r/'. 2 
., 

57220 57220 - . • • ~. 
3 ~I A 1 13 3 570 0 · 1 3 .,------------.__,, 5 35~1 51 1 5785 75 1 5l66 120 l 5746 167' 2 5747 169 2 5729 
5 35j, 169 2 5650 a11 2 5650 211 ., 5730 2)31 3 5752 241 3 5767 l,,_J..!Y}_~ ~e -.1~, • • (. 

5 35il! 296 3 57~3 352 3 5773 352 3 5785 
6 3781 I 2 060 060 1 a 025 025 I 2 060 ·060 jl, ,-., ,.,, 7 • 3 375,· Al 0 6 3 570 400 I 3 • 5 38ijl 600 I 5790 1000 2 5740 1000 ., 

5650 1200 2 5650 1200 3 5740 ,. 
5 38t, 1450 3 57901 

• 6 38~j I 2 060 060 ·1 2 028 028 I 2 060 060 • 3 40~1 B 0 25 3 570, 1300 I 3 
5 45,1 300 I 5800 375 I 515) 581 l 5721 6491 I 5721 652 I 5734 

• 5 45i, 665 l 5734 666 l 5721 761 l 5721 765, l 5734 786 2 5733 • 5 45<! 789 2 572.0 789 2 5660 1297 ., 5660 1297' 2 5721 1299 3 5732 (. 

5 4531 1312 3 5732 1315 3 5122 1439 31 5722 1444 3 5745 1487 3 5750 

·• 5 4541 1509 ,3 5755 1555 3 5762 1583 31 5748 1653: 3 5747 1657 3 5800 • 6 41e1 l 2 060 060 . l 2 028 028 l 2 070 070 
3 50f,l> C 0 24 3 570 3850 1 3 

• 5 55~1 -400 1 5800' o· l 5750 140 l 5741 295 l 5725 351 l 5712 • 5 551 450 1 5714 558 l 5719 674 l 5736 788 I 5723 880 I 5730 
5 55i! 1000 l 5730 1067 I '5"l32 l 081 ., 

(, 5732 1088 2 5718 1088 2 5660 

• 5 55!ll 1950 2 5660 1950 2 5118 1960 31 5721 20091 3 5744 2079 3 5763 • 5 5541· 2205 3 "-S71?_8_ 2278 3 51178 2339 31 5792 2451 3 5806 
6 579, 1 2 060 060 1 2 028 028 l 2 070 070 

• 3 60Q1 D 0 15 3 570 5350 l 3 • 5 6501 -200 1 , 5800 0 I S·?-78 88 I 5773 126 I 5753 188 l 5742 
5 651· 268 2 5729 268 2 5664 568 2! 5664 568 2 5690 1178 2 5690 

• 5 65<!!, 1178 2 5729 1189' 3 5744 1231 3 5752 1267 3 5774 1325 3 6016 • 6 6601 1 2 060 060 l 2 0!8 028 1 2 010 010 
3 70Q• E BR 2 21 1 570 53$0 0 3 0 

• 5 75!11 0 l 5833 0 l 5790 12 l 5752 20 l 5724 35 l 5685 • 5 75} 35 l 5833 0 -9 5833 37· 1 5833 37 I 5666 50 1 5659 
5 75c! 65 l 5652 80 1 5652 80 1 5833 37 -9 5833 82 l 5833 

• 5 75,11 82 l 5668 95 l 5? 11 107 1 5753 117 I 5790 117 l 5833 • 5 15, 82 -9 5833 
6 770 1 2 032 032 

·• 3 80t) E HWY 4 7 2 100 1 ;2 l 1 1 • 5 840 0 1 5854 236 1 5857 •lt06· 2! 5868 671 2 5859 929 2 5855 
5 84l· 1163 2 5848, 1380 2 5853 

• 3 90Q F 5 16 · 5 570• 5650 2 •It • 5 941/ 824 1 5868 .. ·848 · 1 .5.806 1859 1 5806 883 1 5856 907 l 58416 
5 94¼· 923 2 5764 ·-931 '2 5133 1931 2! 5678 966 3 5618 1083 4 567,8 ~- 5 94~ 1119 4 5678 1119 4 5733 1131 Si 5778 1189 5 5798 1207 5 5802 • 5 94~ 1262 5 6033 ~: 
6 970 l 2 060 060 1 · 2 0:28 028 1 ;2 028 028 l 2 028 028 1 2 080 080 
7 2000, 

.. 
0 · l • 8 2000t 0 ·O • 9 20009. 3 HOR 167 213 ,. 9 20010 375 HOR 100-0 12100 • 9 2001¼ 400 HOR 375 12'99 

9 20012 500 HOR l 088 191r,o 

• 9 2001:J 600 HOR 26'8 111~9 . • 9 20022 END Hl:>R·- FW 
3 980 Fl 1 1·6 5 570 5660 1 ,--~ 

• 5 98¼· 824 l 5868 848 1 5806 1~59 I 5806 883 l 5856 907 l 594,r, • 5 98i 923 2 5764 931 2 5i733 '931 2 5678 966 3 5618 1083 4 56718 
\ 5 98, 1119 4 5,678 1119 4 5733 1131 5 5778 1189 5 5798 1207 :S . 5802 ' ,., ,. 

'984• I '•· 5 1262 5 6033 

2 o;~ 000 
/. 99!1 2 060 060 2 0;~8 02a 

. 
-~ 028 028 I 2 028 028 1 6 l 1 1 

:. 3. IOOQ G 0 I 18 3 I 572 · 745P l :3 . 
5 1040 -600 l 580'0 -100 l 5;,;79 '· 0 1 5770 80 1 5768 98• 5749 I s 104 l- 1·08 l 5761 119 l 5761 :165 2 5750 168 2 5730 166·,'? 569!~ 
c:; In '~ - ',,_ ~ C'" n, ~. I:'., .. , . - ' "' r:--'' ,,,., .l" . -· ' "" ,n,,~ • .. ,c-•~, 
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• .. f'' • 3 1108 H 0 13 3 572 94~0 l 3 

• 5 114" 0 l 5871 48 l 5833 l 03 : l 5807 156 l 5787 203 2 5766 • 5 114¼ 217 2 5735 217 2 S'100 584 2 5700 584 2 56,50 634· 2 5650 
5 1142 634 2 5735:. 645 3 5802 686 3 5820 

• 6 ll6!ll l 2 070 070 ··1. 2 028 028 l 2 060 060 • 3 15011 I BR 2 28 l 570 949P o:- 3 l 
5 1529 0 l 5826 ... 0 l 5800 6 l 5794 12 l 577.l 18 I 5743 

• 5 152¼ 24 1 ,5721' 31 l 5i1}2 31 l 5827 0 -9 58126 34 l 5821 • 5 1522 34 l 5666 40 l 5664 46 l 5657 52 l 56,58 58 l 5659 
5 152~ 64 l 5665~ 66 l 5667 66 l 5829 34 -9 58127 69 l 5829 

• 5 1521; 69 l 5710 75 l 5725 81 l 5750 87 l 5774 93 l 5796 • 5 1525 100 l ,5805. 100 l 5830 69 -9 5829 
6 1530 l 2 030 030 

• 3 l53!i I HWY 4 16 ,3 33 l 3 l l l l • 5 1541! 0 l 5:878 141 l 5881 206 l 5882 266 l 5887 343 l 5874 
5 l54J 420 2 5857 519 3 5838 589 3 5823 750 3 581,2 850 3 5818 

• 5 1542 931 3 5'828 1006 3 5834 1110 3 5840 1191 3 5843 1257 3 5842 • 5 1543 1311 3 5842 
3 155(! J 5 17 4 572 9690 2 4 

• 5 1560• -100 l ,5800' 0 l .. 5766 30 l 5745 61 l 5752 85 1 5749 • 5 156l 112 l ,5744 1'44 l 5742 146 2 5738 146 2 5725 402 3 5725 
5 1562 402 3 5665 502 3 ~665 50a 4 5740 520 4 58:02 530 4 5821 

• 5 156;} 554 4 5820 600 4 5'el8 ,. ' • 6 15 7 !I I 2 040 040 I 2 030 030 I :·i 030 030 l 2 030 030 
3 1572 Jl 0 17 4 572 9700_. l 4 

• 5 1573 --100 I 5800 o· l 5:7,66 30 . l 5745 61 l 5752 85 I 5749 • 5 1574' 112 l 5744 144 l 5142 146 2 5738 146 2 5725 402 3 5725 
5 l57Si 402 3 5665 502 3 5665 502 4 5740 520 4 5802 530 4 5821 

• 5 15·76 554 4 5820 600 4 5818 • 6 1579 l 2 040 040 l 2-030 030 l 2 030 030 l 2 030 030 
3 158Q K 0 15 . l 572 10590 99 99 

• 5 1590 0 l 5857 '48 l 5857 94 l 5850 126 l 58142 127 l 5828 • 5 159! 152 l 5817 178 l 5805 196 l 5740 196 l 57'03 435 l 5703 
5 1592 435 l 5740 · 441' l 5171 467 l 5767 471 l 5792 478 l 5812 

• 6 159~ l 2 028 028 • 3 160!1 L 0 14 l 573 10930 99 99 
5 1618 122 l 5875 . 1·44 l 5871 151 l 5871 163 l 5796 191 l 5789 

• 5 l6lt 211 l 5724 226 l 5,739 226 l 5695 523 l 56,95 523 I 5739 • 5 161 ii! 564 l 5735 ·590 l 5'141 608 l 5765 618 l 5785 
6 1615 l 2 oa8 028 

• 3 l62Q M BR 2 16 ~ l 573 l 09·30 15 2 0 • 5 1638 l l 5806 l l 5719 .. l O ' l 5693 20 l 56,85 30 l 5688 
5 163• 39 l 5697 ·:: 39 l 5806 l -9 5806 45 l 58,06 45 l 5721 

• 5 l63i: 54 l 5671 64 l 5685 74 l 5703 84 l 5728 84 I 5806 • 5 l63~r 45 -9 5"806 
6 l63S l ·2 030 030 

• 3 1640• M RR 4 9 . 2 36 l 2 2 2 l • 5 164~ 0 l 5895 114 l 5,~95 276 ' l 5895 341 l 5898 359 l 5898 
5 1646 444 2 5898 566 2 5898 663 2 5892 839 2 58,92 

• 3 165~ N 5 24 3 573 11120. l 3 • 5 1668 376 l 5901 391 l 5858 405 l 5852 431 2 5740 431 2 5672 
5 166l 514 3 5672 555 3 ~~72 555 3 5740 579 3 5741 633 3 5746 

• 5 1662 663 3 5749·, '680 3 5754 722 3 5756 757 3 5713 798 3 5756 • 5 166:J 850 3 575·5 903 3 5,755 937 · 3 5760 955 3 5755 991 3 5765 
5 1664· 1040 3 5768 1109 3 5776 1145 3 5786 1145 3 59100 

• 6 1670 I 2 025 025 "'t 2 02!5 025 I 2 025 025 • 9 20018 980 HOP 92'3 1131 
9 2001!- l 000 Hq~. 165 658 

• 9 20012 1100 HOR 203 64'5 
• I 9 2001:, 1572 t-16R 146 502 

9 200l'f 1580 HOR 178 43 15 1,1 
/ 

' e:· • 9 200l!i 1600 HQR 226 523 
9 2001r •TT-•••~~ HOR FW 1 -. 



• 2 ~ 57616 57616 • 3 167iiJ Nl l 24 3 573 11130 l 3 
4 4 2700 2700 

\ • 5 167:;J 376 l 5901 391 l 5858 405 l 5852 431 2 5740 431 2 5672 • 5 167/t 514 3 5672 555 3 5672 555 3 5740 579 3 5741 633 3 5746 
5 167~ 663 3 5749 680 3 57,54 722 3 5756 757 3 5773 798 3 5756 

• 5 16711, 850 3 5755 903 3 5il55 937 3 5760 955 3 5755 991 3 5765 • 5 1671 1040 3 5768' 1109 3 5776 1145 3 5786 1145 3 5900 
6 1679 l 2 025 0'25 C 2 025 025 l 2 025 025 

• 3 1688 0 BR 2 20 l 573 11130 15 2 .. o, • 5 1685 0 l 5826 0 l 5730 6 l 5722 ·., 12 l 571,0 18 l 5697 
5 l 68fb 24 l .5691 ,30 l 51'J92 36' l 5697 36 l 5826 0 -9 5826 - 5 1681 42 l 5826 · 42 l 5700 (+!3, l ·5693 54 l 5688 60 l 5691 ... - 5 1688 66 l 5690 '72 l 5684 7~ l 5704 78 l 5826 42 -9 5826 
6 1695 l 2 028 028 

• 3 1701;) 0 RR 4 l O · 2 18 l 2 2 2 l • 5 l70S 0 l .5901 126 l 5901 243 2 5907 261 2 5907 372 2 5898 
5 170fb 468 2 . 5898 .'' 54'2 2 5{!98 ·607 2 5898 722 2 5898 763 2 5898 

• 3 171Q P 5 20 3 573 11270,· l 3 • 5 17l!i) 372 l 5892' 37~ l 5889 398 l 5886 403 l 5886 420 l 5827 
5 171111 428 l 5827 450:. 2 5745 450 2 5675 528 2 5615 528 3 5715 

• 5 l 71 7, 11,35 3 5715 1135 3 6745 1153 3 5748 1185 3 5771 1232 3 5805 • 5 1718 1279 3 5837_1350 3 5861 1382 3 5893 1435 3 5899 1487 3 5905 
6 1729 l 2 028 028 l ., 2.- 028 028 l 2 028 028 

• 3 172l Pl 0 20 , 3 573 11280 l 3 • 5 172;} 372 l 5892 379 l 5889 398 l 5886 403 l 5886 420 l 5827 
5 1724 428 l 5827 450 2 5745 450 2 5675 528 2 5675 528 3 57i5 

• 5 1725. 1135 3 ,· 5715 1135.: ,3 5'145 1153 3 5748 1185 3 5771 1232 3 5805 • 5 
, ., .,, al:. ........... ..,, .-n .... -. • ""'~"' ... c.o .... ......... ., ~ ~nn.,, • 1_ ..,,,.. ~ c: nnn. • ,. n~ ., cnnc:: .l I CCD 11!, ~ -' .:)D.Jf l_,:>U _, :;;1001 1.nu:: ., :,0'7.l 1 "'t.J:> ., :,077 l"'tOf ~ :,"7U~ 

6 1728 l 2 028 028 l. 2 028 028 l 2.028 028 

• 3 173Q Q BR 2 23 : l 574· 11280 0 2 0 • 5 1735 0 l 5820 ' 0 l 5708 5 l 5702 10 l 5697 15 l 5694 
5 1736 20 l 5689 25 l 5686, 30 l 5687 36 l 5698 36 l 5820 
C 1 7-:17 n -<> c.a~n ,. ' ' c;,'.g_~n ,. ' ' k 7,nA ,.c ' c;,7n 1 en. I i::;.~Q~ -• ::, £ , J, V -7 .;,uc. u .. , 

' J,U~U ... • ..,J f 'V"T .. J • ...,. r v• JV . ..,.., ,_ 
• 5 l 7361 55 l 5691 60 l 5702 65 l 5706 70 l 571,3 75 l 5723 

5 1739 77 l 5724 77 l 5820 · ,o -9 5820 

• 6 1745 l 2 0~8 028, : • 3 1759 Q RR 4 16 · ,2 36 l 2 2 2 I 
C , 7,:;.Q n I c;,A,70 H.7 I C:..A71 .,._ ... I '-A7<; ">77 I 587-0 49! ! 5870 J & 'W'y V • ..,v f "7 -~· • 

__ , ,I, 
JJ- . ..., ... ~ - -.. . 

• 5 176J 617 l 5865 755 l 5866 884 .. l 5868 1024 l 5875 1239 2 5881 • 5 1762 1427 2 5885 U,26 2 s'888 1759 2 5895 1781 2 5895 1896 2 5890 
5 176!3 1997 2 58'91' 

• 3 177(1 R 5 20 5 574 114~.o 2 4 • 5 ! 77'f;;· !35 ! 5888· .. !65 ! ·5679 213 ! 5874 235 2 5873 245 2 5873 
5 1776 277 2 5743_/ 277' 2 · ·5iJ:23 327 3 5723 327 3 5698 404 3 5698 

• 5 1777 404 4 5723'.' 654 4 ~723 654 4 5743 670 5 5754 759 5 5751 • 5 1778 860 5 5 755.'" :.908 5 57.55 983 5 5772 1018 5 5778 1100 5 5800 
6 178i l 2 040 040 l a· 030 030 l 2030 030 l 2 030 030 l 2, 070 070 

• 9 20029 1672 H~ 431 ''. 531 -9 20024< 1722 HO~ 441 . 541 -9 2003Q 1782 HOR 2_67 667 

• 9 20035 END HOR f:;W • l f~OTTER Cij 1•5 2 2 99 12 
2 lV 57853 57863 

• 3 l 78~. Rl l 20 5 574 11490 l 5 • 4 328 ·2100 2700 
5 178;, 135 l . 5888' 165 l 5'879 213 .l 5874 235 2 5873 245 2 5873 

• 5, 1784 277 2 5743; 277 2 5iJ:23 327 3 5723 327 3 5698 404 3 56~8 • 5 1785 404 4 5723• 654· 4 5123 654 4 5743 670 5 5754 759 5 5751 
5 1781? 860 ,5 5755 ,; 908 5 \H55 ,98.3 5 5772 1018 5 5718 1100 5 5800 

• 6 1788 l 2 040 040 l 2 030 03~. l ,2, 030 030 l 2 030 030 l 2 070 070 • 3 179() S 0 28 3 574 1'24;30· l 3 -
5 l79i 0 l 5789 4 1 ·,.,'. 51.89. 6 l ,,;5783 8 l 5746 31 l 5743 

• 5 l 796, 60 l 5746 78:· f;, .S-il45: 101 l :5749 149 l 5745 205: l 5755 • 5 1797 218 l 5756 226 l 5;7.44 269 2 5743 269 2 5718 691 2 5718 
r. 1 -n. .. 

- ' ., C"'7 "'.!I '7 - - - r:;~..., ..... , .. , .... - - •• j,, 
.., .. ,_ - -.. ',,, .. - - - ... "'1' I 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

' ' ••• ' 

5i 
5, 

1799 
1808 
180§ l 
181(1 T 
1815 

834 3 57]~4 864 3 57:84 
1064 3 58'3>2 1066 3 5852 

2 070 070 1 2 030 030 l 
O 18 2 574 13080 1 
0 1 5841 16 l 5841 

255 1 5775 321 l 5773 
808 2 5716 808 2 5741 
929 ·2 586,2 ' 966 2 58{>4 

91.0 3 580~ 
10·93'· 3 595j 

2 · 06_0 060 

960 3 5823 1007 3 S!l't 0 

6, 
31 
5, 

5i 
5, 
5, 
6, 
31 
5; 
Si 
Si 
5, 
5, 
6, 
Ji 
5, 
5, 
5, 
s. 

l Bl II 
1811 
1818 
1825 l 
1830 U 
1835 
1836 
1837! 
1839 
183, 
l 84!5· l 
185~ V 
1855 
1856 
1857 
1858, 

5,· 1859 
1861 
1865 l 
1871) W 
1875 
187~ 
1877 
1878 
1879 
188Q 
188! 
1885 l 
1891) X 
1894 
1896 
1896 
1897-
1898 
1899 
190~ 

5, 
6, 
31 
5, 
5 
5 
5 
5 
5, 

5 
6 
J: 
5, 
5, 
5, 
5, 
5 
5, 

5 
5 
S, 
6 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
3 
5 
5 
5 

l 90i-
l 90a 
1905 l 
1918 Yl 
1915 
f9l~ 
1911 
1918 
1919 
l92Q 
192} 
192~ 
192} 
l9l!t l 
l 94:t, Y2 
1945 
1946 
19;41 

2 060 060 1 2 035 035. 

'99 
30 

483 
824 
985 

0 24 3 575 14260 99 3 

1 · 5832 
1 5752 
2 5837 
2 58•64 

0 1 58816 40 1 ·;5877 54 1 5870 
84 l 5861 131 l 5739 131 l 5709 

271 2 5743 327" 2 5140 423 2 5739 
566 3 5742 -580· 3 ~1so 599 3 5759 
692 3 5794: 131 3 ~Boo 111 3 5814 
2 035 035 1 . 2 055 055 1 2 '060 060 

O ,30 3 5.75 15180 1 . 3 
0 l 590, l 35 l 5876 59 l. 58,26 

139 l 575,1 111•· 1 !:;740 241 l 5742 
303 1 5741 318 l 5·7.41 334 l . 57.49 
421 2 574,7 430. 2 51i40 430 2 57;21 
561 2 5734 580 2 ~143 759 3 5743 
817 3 5809 :•s1 3 5830 091 3 5838 
2 080 000 1 ·z;oso oso· 1 2 0&0·060 

O 34 4 575· l60B-0 2 4 
O l 5911 4:S l .:.5916 105 l ,5904 

282 l 5881 324 2 5872 428 2 5731 
790 2 5742 817 2 ~~43 867 2 5747 

1019 3 5734 1019 3 5i04 1057 3 5704 
1067 4 5736 1074 4 5754 1125 4 5748 
1241' 4 575,2 1289 4 57,49 1346 4 57'54 
1376 4 5786 1387 4 5795.1393 4 5858 

2 060 060 1 2·-050 080 ;1 - 2 050 oso 1 
O 43 3 575 1701 O - l 3 

93 
584 
836 

58 
248 
451 
623 
806 

78 
268 
375 
544 
778 
948 

l 
2 
2 

1 
1 
2 
3 
3 

1 
1 
1 
2 
3 
3 

5840 
5741 
5853 

5862 
5709 
5747 
5773 
5827 

5772 
5750 
5740 
5721 
5751 
5839 

161 1 5891 
726 2 5731 
901 2 5748 

1057 4 5734 
1156 4 5747 
1353 4 5754 
1401 4 5863 

2 080 0,80 

-455 l 589•0 -424 l ,58S7 .• 377 , 1 ; S804 -31,3 1 
1 
1 
1 
1 
2 
3 
3 

5754 
5742 
5753 
5766 
5743 
5722 
5853 
58:18 

-191 l 5744 · -75 1 .5119 - 0 1 5736 44 
123 1 5749'~18~ 1 $741 248 1 5749 306 
440 1 5755 ·so, 1 5l63 562 1 5768 590 
618 l 5739·' 644 l 5139 648 l 57:39 684 
784 l 574'3 825 2 5732 825 2 5722 860 
900 2 5739 908 3 5776 931 3 5815 956 

1047 3 5874 1063 3 5860 1076 3, 5870 1121 
1233 3 s81:ii"2 1268 3 5881 1200 3 5875 

2 100 100 "I' 2 050 050. 1 z' 060 060 
0 .44 5 575· 1730:g 2, 4 
0 l 5889 -61 l '5.888 131 I 58180 

256 I _579,4 "3'i>:6. I 5170 350 l 57i&O 
393 l 5765 ;__433 1 5768- 497 1 · 57•58 
559 1 5746 -'~8i 2 -~156 615 2 5772 
698 2_ • 574,0'" 729 . 3 5139 729 3 57:34_ 
785 4 5751 797 4 5160 816 4 5860 
891 5 505:9 918 5 5865 934 5 58•&9 

1036 5 5jj5 1069 5 5878 1115 5 5882 
1213 5 58eo·· 1228' s 5874 1236 s •5879 

2 060 060 1· 2 l~O 120 l 2 o,o; 050 1 
0 14 4 575 17650 2 4( -

178 1 5870 
376 1 5760 
509 1 5771 
650 2 57~2 
779 3 5734 
838 4 5862 
948 5 5812 

1147 5 5884 
1259 5 5874 
2 080 0IB0 l 

-1ao . 1 . 5880 40 1 5755 ·too 1 s7•~5 Joo 2 5750 
430 ~ 5730 480 3 5730 480 3 5735 490 3 5750 
510 4 4855 530 4 5860 540 .. 4 58!55 840 4, 5880 
2 060 .060 1 2 120 120 1 2·o~o·oso 1 2 060 060 

BR 2 10 2 575 17650 o· . ' 3 0 
6 l 95!t 1 
3 1961) Zl 
5 1965 640 1 se52·· 640 1 5110 657 - 1 5770' 657 1 5882 

663 2 5882: 663 2 5736· 724 2 5736 724 2 5887 
1 2 100·.100 "1 . 2 040 040 

5 1966 
6, 1967-
3 1998 ZlA" 5 14 3 575 17880 1 3 .,. 1 ""I"\,- 1 nn .- ... _ C:., ....... ,,_..,.7 ... 

148 
584 
885 

73 
248 
506 
657 

101 
293 
408 
544 
793 

1009 

218 
739 
967 

1061 
1211 
1363 

l 
2 
2 

l 
2 
2 
3 

l 
1 
2 
2 
3 
3 

1 
2 
2 
4 
4 
4 

-238 1 
73 1 

380 l 
607 l 
729 l 
860 2 
984 ·3 

1197 3 

196 
380 
540 
673 
779 
848 
995 

1174 

l 
1 
l 
2 
3 
4 
5 
5 

5800 
51' 16 
5€158 

5863 
5139 
5742 
5786 

5752 
5746 
5155 
5740 
5788 
5841 

5887 
5735 
5144 
5755 
5751 
5779 

5769 
5t41 
5755 
5766 
5143 
5734 
5860 
5875 

5@185 
51'68 
57'40 
51'55· 
51'39 
5€148 
se110 
5€186 

2 060 060 

430 
500 

3 57'35 
4, 57'60 

640 -9 
663 -9 

58182 
58182 

•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
-• 

•• 

•• 
•• 
•• . , ., 
., 
., 
., ., ., 
., 
-•· ,,,- I ' 



• 5 199t 280 2 5770 320 2 5743 350 2 5743 360 3 5780 430 3 5760 • - 5 i997 530 3 5785 550 3 5845 570 3 5845 620 3 587-5 
6 20011 l 2 060 060 l 2 040 040 l 2 060 060 

• 3 200J- ZlB 0 14 3 575 17890 l 3 • 5 200a -100 l 5875 0 l 5175 150 l 5775 220 l 5785 250 l 5770 
5 2003 280 2 5770 320 2 5743 350 2 5743 360 3 5780 430 3 5760 ... 5 2004, 530 3 5785 550 3 5845 ·570 ,3 5845 620 3 5875 • 6 ,2005 l 2 060 060 l 2 040 040 l 2 o~o 060 
3 201Q 22 0 32 4 575 18100 l 3 

• 5 20 l !ii -64 l 5894 0 l 5817 33 , l 5788 93 l 5772 161 l 5779 • 5 201~ 201 l 5778 268 L:·. 5784 284 l 5776 298 l 5759 311 l 5768 
5 2011 338 l 5773 360 2 ;.,5770 368 2 5743 395 2 5743 410 3 5780 

• 5 2018 444 3 5771 461 3·, 5760 473 3 5774 503 3 5764 533 3 5773 • 5 2019 545 3 577_6: .. 573 ,3., 5775 597 3 5842 620 3 5841 627 3 5853 
5 202(! 634 3 585.0 675_ 3 .5875 685 3 5883 720 4 5894 731 4. 5898 

• 5 202, 776 4 5893 ·. 835 4' 5907 • - 6 202:i i 2 060 060 1 2·'040 040 l 2 060 o~o i 2 060 060 
3 203Q AA 0 34 3 ~78 18960 l 3 

• 5 2035 223 l 59 lo :.240'· l 5894 256 l 5873 263 l 5871 284 2 5755 • 5 2036 331 2 5755 '338· 3 5ti03 354 3 5780 385 3 5779 405 3 5790 
5 2037 414 3 5801 '4·35 3 ~801 452 ., 3 5812 461 3 5801 502 3 5801 

• 5 2038, 553 3 5·006 593 3 ,581 l 628 3 5806 636 3 5801 641 3 5784 • 5 2039 645 3 5784 649 3 -6-i193 665 · 3 5804 683 3 5793 698 3 5804 
5 204~ 719 3 5810 730 3 5807 799, 3 5804 872 3 5821 965 3 5861 

• 5 204¼ 988 3 5~81 1072 3 5906 1133 3 5910 1203 3 59c:!l • 6 2045 l 2 040 040 l 2 0.35 035 l 2 080 080 
3 205Q AB 0 32 3 578 : 19500 l 3 

• 5 20513 0 l 5934 62 l 5911 105 l 5902 119 l 5902 167 l 5878 • 5 205~ 181 l 5'870 206 2 5852 230 2 5760 264 2 5755 284 3 5804 
5 2057- 303 3 5'.808 341 3 5815 389 3 5819 428 3 5818 459 3 5817 - 5 2051!1 494 3 s~22 622 3 5830 575 3 5824 623 3 5826 700 3 5827 • - 5 2059 766 3 58.45 796 3 5850 851 3 5849 924 3 5846 938 3 5857 -
5 206.il 949 -3 5826 955 3 5826 9'67 , 3 5856 996 3 5857 1039' 3 5873 

• 5 206i 1093. 3 590_?. 1133 3 S917 • 6 2069 1 2 040 040 l 2 035 035 l 2 o~o 090 
9 20011) 1782 HQR 267' 867 

• 9 200lt 1790 HOR 103' ·, 703 • 9 2001~ 1810 H(j,R 215' .· ~ 15 
9 2001~ 18-30 HOJ! 112 · '712 

• 9 2001~. 1850 HOR 150 · 750 • 9 .2001 S' 1870 ~qR 400" 1~50 
9 2001~ 1890 HQR 17 -917 

• 9 20017 1910 HOR• 203 ',-_i303 • 9 20019 1940 HOR -71 529 
9 20019 2001 HOR 50 '500 - 9 2002Q 2010 HOR 35 · 585 •!.. ,, , -- 9 2002f 2030 Hx "'1213•~_;;;·613 -9 2002l 2050 HO 213 · 613 

• 9 2002J END HOR FW MAR 17 ,. , ..... 
• ., 
• • 
• • 
• • 
"' . • ' ' 



·• \ •. -
• USGS STl:P-1-lACK'.~ATER PROGRAM - Vf'lSIO~I 72. 339 *** PAGF COUNT= l,OATf= 3/ 9/76 • 
• • *** J~PLJT CARD 0 R!~TOUT *** 

• I 1 OTTfR CR 42 4 2 I 0 I ?. ' • 2 2 57220 57220 :,7220 57220 
3 J A I 13 3 570 0 I 3 

• 4 4 1400 2 3 0 0 ?700 3800 • 5 35J 51 I 'i7P.:, 75 I 57f.6 120 I 5746 I fi 7 2 5747 169 2 5729 t~ 5 351 169 2 5650 2 I I 2 5650 21 I 2 5730 213 3 5752 241 3 5767 

• 5 35~ 296 3 5763 352 3 5773 352 3 5785 r/" • b 37J I 2 060 060 I 2 025 025 I 2 060 060 
f /--3 37:i Al 0 6 3 570 400 I 3 

• 5 38.i 600 I 5790 1000 2 5740 1000 2 5650 12()0 2 5650 1200 3 5740 C.· • 5 381 1450 3 5790 Gv-1 ' 
6 38:> I 2 060 060 I 2 028 028 I 2 06U Olin 

• 3 40v B 0 25 3 570 1300 I 3 • 5 45 r1 300 I 51:jOQ 375 I 5751 581 I 5721 649 I 5721 652 I 5734 
:, 451 665 I 5734 668 I 5721 761 I 'i7cl 7fi5 I ':,734 7R6 2 5733 

• :, 45~ 71:lY 2 572U 7k9 ;;, :,660 1297 2 :,6t>O 1297 2 ':>721 1299 3 5732 • 5 453 !312 3 5732 1315 3 5722 1439 3 5722 1444 3 5745 1487 3 5750 
:, 454 1509 3 575:, 1:>55 3 57t>2 !5R3 3 5748 1653 3 5747 !657 3 5ROO 

• 6 4 7<J 1 2 060 060 I 2 028 028 I 2 070 070 • 3 5011 C 0 24 3 !:> 7 U 38:iO I 3 3-1-1t 5 5511 -4UO I "iBOU 0 I 5750 140 I ':>74 I 295 I 5725 3"i I I 5712 

• 5 5'i I 450 I 5714 55d I 5719 674 I 5731-:, 798 I 5723 BRO I 5730 • 5 552 1000 I 5730 1067 I 5732 JOA! 2 5732 IOR8 2 5718 !ORB 2 5660 
5 ':>53 1950 2 5660 1950 2 => 7 I B 1960 3 5721 2009 3 5744 2079 3 5763 

• 5 554 220:i 3 5761:l 2278 3 :,778 2339 3 5792 2451 3 5806 • 6 57J I 2 060 060 I 2 028 028 I 2 070 070 
3 6 0 J 0 0 15 3 ':,70 53'i0 I 3 

• 5 650 -200 I 5800 0 I 5778 Al::l I r::,773 126 I ':>753 l!l8 I 5742 • 5 6Sl 268 2 5729 268 2 ':>664 568 2 566 1• 568 2 5690 I I 78 2 5690 
5 652 l I 7 8 2 5729 1189 3 5744 1231 3 5752 1267 3 5774 !325 3 6016 

• 6 66\J I 2 060 060 I 2 02B 028 I 2 070 070 • 3 700 t RR 2 21 I 570 5350 0 3 0 
I~ *"ERROR!Sl*" 

• 5 75 ll 0 I S833 0 I 5790 12 I S752 20 I 5724 35 I 5685 • 5 751 35 I 5833 0 -9 5833 37 I 5833 37 I 5666 50 I 5659 
5 75c 65 I 5652 BO I 5652 AO I 5833 37 -9 :,R33 A2 I 5833 

• 5 753 82 I 56f.tl 95 I 57 I I 107 I 5753 I I 7 I 5790 I I 7 I 5R33 • 5 754 82 -9 5833 
6 770 I 2 032 032 

• 3 80 u F. ~'•IY 4 7 2 100 I 2 I I I • 5 84 0 0 I 5854 236 I 5857 406 2 5868 671 2 5tl59 929 2 5855 
5 84! I I 63 2 5848 1360 2 5853 

• 3 900 F 5 16 5 570 5650 2 4 • 5 94U 824 I 5868 848 I 5806 859 I 580~ 883 I 58':>6 907 I 5846 
5 94] 'l23 2 57fi4 931 2 5733 931 2 567d 966 3 5678 1083 4 5t,78 

• 5 942 1119 4 5678 1119 4 5733 11 31 5 5778 I I 139 5 5798 1207 5 5802 • 5 943 1262 5 6033 
6 97\J I 2 060 060 I 2 028 028 I 2 028 028 I 2 028 028 I 2 ORO 080 

• 3 980 Fl 0 16 5 57U 5fif, O I 5 • 
• • 
• ------------- • 



. .-
• • - !/SGS STEP-PACKWATER PROGRA~ - VERsrn~ 72.119 • 0 • PnGF COUNT= ?,0ATE= 3/ 9/76 -- -• • ••• INPUT CARD PRINTOUT••• 

• 5 gql 82<+ 1 5868 B<td l 5806 859 l 5A06 fH3 1 5R56 907 1 51'146 • 
5 98?. 923 2 5764 931 2 5733 931 2 5~78 9~6 1 5678 10A3 4 5678 
5 983 1119 4 567ti 1119 4 5733 1131 5 5778 1189 5 5798 1207 5 51302 

• 5 984 1262 5 n033 e 
6 99u 1 2 060 060 1 2 028 028 I 2 02ti 028 1 2 028 028 I 2 080 080 
3 lOOd G O 18 3 572 7450 1 3 

• 5 1040 -600 I 5800 -loo l 5779 0 1 5770 130 1 5768 QB 1 5749 • 
5 1041 108 1 5761 119 1 5761 165 2 5750 168 2 5730 168 2 5695 
5 1042 646 2 5bQ5 646 ? 5730 65/l 3 5744 72A 1 5749 808 3 5756 

• 5 1U43 842 3 5768 900 3 5779 1007 3 5/lOl • 
6 106u l 2 060 060 l 2 028 028 1 2 060 060 
3 llOU H O 13 3 572 9450 l 3 

• 5 ll4•J O l 5871 48 1 5A33 103 l 51307 156 l 5787 203 2 5766 A 
- 5 1141 217 2 5735 217 2 5700 584 2 5700 5A4 2 5650 634 2 5650 -

5 114c 634 2 5735 645 1 SA02 686 3 5A20 
0 6 116v ! 2 070 070 l 2 028 028 l 2 060 060 9 

3 150\J I "IR 2 28 I 570 9450 O 3 I 
~ •*ERROA!S)•• 

• S i52J 0 I 582b 0 I 5AOO 6 I 5794 I? I 5771 18 1 5743 • 
5 1521 2'+ I 5723 31 I 5712 31 1 5827 0 -9 5826 34 I 5827 
5 152c: 34 I 5660 '+0 I 5<',64 46 1 Sn57 52 l 5658 SB l 5659 

• 5 1523 64 l 5665 66 I 5<',67 66 I 5A29 34 -9 5827 69 l 51329 • 
5 1524 6~ I 5710 75 I 5725 • I 1 5750 H7 l 5774 93 I 5796 
5 l 52~ I 00 1 5805 100 1 5830 69 -9 5829 

• 6 153U l 2 030 030 • 
3 1535 I ~NY 4 16 3 33 l 3 1 I 1 l 
5 J54u 0 l 5878 141 l 5881 206 I 5f!82 21',6 I 5887 343 l 5~74 

• 5 1541 420 2 5857 519 3 5838 589 3 5823 750 3 5812 850 3 5 18 • 
5 1542 931 3 5828 1006 3 5834 1110 3 5~40 1191 3 5843 1257 3 5 42 
5 1543 1311 3 5842 

• 3 1550 J 5 17 4 572 9690 2 4 • 
5 1560 -100 1 5800 0 l 5766 30 I 5745 61 l 5752 85 1 5749 
5 1561 112 l 5744 144 I 5742 146 2 5738 146 2 5725 402 3 5725 

- 5 1562 402 3 5665 50? -1 5665 Sn? 4 5740 i:;;,n 4 5802 c;_1n 4 5R?1 • 
- 5 1563 554 4 5820 601) 4 5818 --- - --- . -- - - . --

6 1570 l 2 040 040 I 2 030 030 I 2 030 030 1 2 030 ~30 
- 3 1572 Jl O 17 4 572 9700 1 4 

• 5 1573 -JOO l 5800. 0 l 5766 30 1 5745 61 1 5752 85 l 5749 • 
5 157'+ 112 l 5744 144 1 5742 146 2 5738 146 2 5725 402 3 5725 

• 5 1575 402 3 5665 502 3 5665 502 4 5740 520 4 5802 530 4 5821 • 
5 157b 554 4 5820 600 4 5818 
6 1579 1 2 040 040 l 2 030 030 1 2 030 030 l 2 030 030 

• 3 15B0 K O 15 I 572 10590 99 99 • 
5 159G O 1 5857 48 1 5857 94 l 5850 126 1 5842 127 l 5828 
$ 1591 152 I 5817 178 1 5805 1~6 1 5740 196 1 5703 435 1 5703 

• 5 1592 435 I 5740 441 I 5771 467 1 5767 471 1 5792 478 1 5812 • 
6 1595 I 2 028 028 
3 1601! L .9 14 l 573 10930 99 99 

• 5 lblU 122 I 5875 1<+4 l 5871 151 l 5!371 lf>1 1 5796 191 1 5789 • 
5 1611 211 I 5724 226 1 5739 226 1 5695 523 1 5695 523 l 5739 

• • 
• • 



• I I 

• • USGS STEP-RACKWATER PROGRAM - VERSJON 72.339 ••• PAGF COUNT= 3•0ATE= 3/ q/76 

• • *"* 1Nf-'IIT CARD PRINTOUT**• 

• 5 1612 564 1 573:, '::>90 1 S74l 60!:l 1 5765 618 I 57!:l5 • 6 16 l:, 1 2 028 028 
3 1620 M RR 2 16 1 573 10930 15 2 0 

• .,, <><>ERROR!Sl•* • 5 163'.I l 1 51:l06 I l 571~ JO I 5693 20 l 561:lS 30 l 5688 
5 1631 3'ol I 56q7 39 1 5806 1 "'.9 5A06 45 I 5806 45 1 5721 

• 5 1632 54 1 5671 64 1 5685 74 1 5703 134 l 5728 A4 l 5806 • 5 1633 45 _q 51:l06 , 
6 163:, I 2 030 030 

• 3 1640 NJ RR 4 9 2 36 l 2 2 2 l • 5 164:> 0 l 5895 1 14 1 5A95 276 l :,895 341 1 5898 359 l 51398 
5 1646 444 2 5896 566 2 5fl9B 663 2 5992 839 2 5892 

• 3 165() N 5 24 3 573 11120 l 3 • 5 l 661, 376 l 5901 391 I 5A58 405 1 58S2 431 2 S740 431 2 5672 
s 166! 514 3 5672 555 3 5672 555 3 5740 579 3 5741 633 3 5746 

• 5 166.:: 663 3 5749 61:lO 3 5754 722 3 5756 757 3 5773 798 3 5756 • 5 lo63 -'350 3 5755 903 3 57S5 937 3 ',760 955 3 5755 991 3 5765 
5 166'> 1040 3 S76tl 1109 3 S776 1 l 4S 3 '.:17tl6 1145 3 5900 

• 6 167u l 2 025 025 1 2 Oc5 025 l 2 02'.:l 02'> • 3 ln72 Nl 0 24 3 573 1113() l 3 
5 167..1 376 l 5901 391 1 :,A5tl 405 1 SAS2 411 2 5740 431 2 5672 

• 5 1674 514 3 5672 5:,5 3 5n7? 555 3 c,741) c;79 3 <,741 633 3 5746 • 5 I 6 7:, 663 3 "i749 680 3 S7:,4 722 3 5756 757 3 5773 798 3 5756 
5 1670 850 3 575:, 903 3 5755 937 3 5760 95S 3 5755 991 3 5765 

• 5 1677 1040 3 5768 1109 3 5776 1145 3 5786 1145 3 5900 • 6 1679 1 2 025 025 1 2 025 025 1 2 025 025 
3 1680 0 AP 2 20 I 573 I I I 30 15 2 0 

• '4 <><>ERROR! 5 I•* • 5 l68:> 0 l 51:l26 0 l 5730 6 I 5722 12 1 57[0 18 1 5697 
5 168b 24 l 51i91 30 1 5692 36 1 5697 36 1 5826 0 -9 5826 

• 5 . 1687 42 1 5826 42 1 5700 48 l 5693 54 1 5688 60 l 5691 • 5 l 68tl 66 1 5690 72 l 5684 78 l S704 78 1 5826 42 -9 5/J26 
6 169::i l 2 028 028 

• 3 170U 0 l=lR 4 10 2 18 I 2 2 2 1 • 5 1705 0 I 5901 126 1 5901 243 2 5907 261 2 5907 372 2 5898 
5 170b 468 2 5898 542 ·2 5R98 607 2 5A98 722 2 5898 763 2 5898 

• 3 1710 P 5 20 3 573 11270 1 3 • 5 1715 372 1 5892 379 l 5889 393 1 5!386 403 1 5886 420 1 5827 
5 1716 428 I 5827 450 2 5745 450 ;, 5675 528 2 5675 528 3 5715 

• 5 1717 1135 3 5 715 1 135 3 5745 1153 3 5748 11'35 3 5771 1232 3 580S • 5 1110 1279 3 5B37 [350 3 5861 1382 3 5893 1435 3 5899 1487 3 5905 
6 1721.l 1 2 028 028 l 2 028 028 1 2 028 028 

• 3 1722 Pl 0 20 3 573 11280 l 3 • 5 172:l 372 l 5892 379 1 5889 398 1 5886 403 1 5886 420 1 5827 
5 1724 428 1 5827 450 2 5745 450 2 5675 528 2 5675 528 3 5715 

• 5 112:; 1135 3 5715 1135 3 5745 1153 3 574!:I 11B5 3 5771 1232 3 5805 • 5 1726 1279 3 5837 1350 3 5R6l 131:l2 3 5893 1435 3 5899 14A7 3 5905 
6 1721:l l 2 028 028 l 2 028 028 l 2 0?8 028 

• 3 1730 (, RR 2 23 l 574 11280 0 2 0 • '1 *•ERROR(SJ*• 

• • 
• • 



• I I 

• • USGS ~TEP-RACK~ATER PROGRAM - VERSION 72.339 ••• PAG~ COUNT= 4,DATE= 3/ 9/76 

• • ••• INPUT (ARD PRINTOUT••• 

• 5 173:> 0 1 ':>820 0 1 5708 5 l 5702 10 1 5697 15 1 5694 • 5 173b 20 1 56A9 25 I 5686 30 I 5nH7 36 l 5698 36 1 5'l20 
5 1737 0 -9 5820 41 I 5A20 41 I ',704 4!3 l 5701 50 1 5,;95 

• 5 173tS 55 1 56Ql 60 I 5702 f>:, L S706 70 I S713 75 1 5723 • 5 1739 77 1 5724 77 1 5A20 0 -9 5A20 
6 174 :i 1 ;2 028 028 

• 3 175V (.) RI~ 4 16 2 3b 1 2 2 2 1 • 5 l76u 0 1 5879 167 I 5A71 356 l 587S 377 l 5/l70 4Cl} l 5870 
5 }761 617 1 58n5 755 1 5A66 884 l :iR6.-3 IO?•+ l SP.75 1239 2 5/J81 

• 5 }762 1 •+27 2 58A5 ]626 ? 5888 \759 ') 5895 1781 2 5895 1896 2 51-190 • ,_ 
5 1763 1997 2 5891 
3 177v R 5 20 5 574 l 1480 2 4 

• 5 l 77':> 135 I 5888 165 l 5A79 213 l 'i874 23S 2 5873 245 2 5873 • 5 J77b ;211 2 5743 277 ? 5723 327 3 5723 327 , 5A98 404 3 5698 
5 1777 •+04 4 5723 654 4 5723 654 '• 5743 671) 5 5754 759 5 5751 

• 5 l 77b H60 5 575', 908 5 5755 983 ,- 5772 10113 5 5778 it 100 5 :,/300 • .) 

6 1781.' l ;2 040 040 l 2 030 030 I 2 03\J 010 I 2 030 030 1 2 070 070 
3 1782 RI 0 20 5 574 11490 L 5 

• 5 \783 135 1 588b ln5 L 5A79 213 l SR74 23~:i 2 5873 245 2 ':,1373 • 5 }784 ;211 2 5743 277 2 5723 327 3 5723 3?7 3 5ti98 404 3 5698 
5 l 78::, •+04 4 57?3 654 4 5723 654 '• ',743 6 7 0 s 5754 759 5 5751 

• 5 1786 H60 5 'i755 908 5 5755 983 ,· 5772 10113 5 5778 lllOO 5 5800 • ., 
6 1788 l ;2 040 040 I c 030 03U l 2 o3o 01n I 2 030 030 l 2 070 070 
3 l79C S 0 28 3 574 12430 l 3 

• 5 l 7 9:3 0 l 5789 4 l 578Q 6 I 5783 B l 5746 31 l 5743 • 5 J79b 60 l 5746 78 l 5745 1 0 I JI 574Q 149 l 5745 205 l 5755 
5 1797 ;~ l 8 I 5756 226 l 5744 269 -, ,. 5743 269 2 57JA 69} 2 5718 

• 5 }791::1 69] 2 5743 707 3 5802 736 3 5AD8 77,1 3 5785 Boo 3 5771 • 5 J7Q9 B34 3 5774 864 3 5784 910 3 5A06 960 3 5A23 11 007 3 5840 
5 1800 1064 3 5852 1068 3 5852 10Q3 3 5853 

• 6 1805 l ,2 070 070 1 2 030 030 l 2 060 060 • 3 ]81U T 0 18 2 574 13080 I 99 
5 l BI':> 0 l 5841 16 l 5841 30 ]I 5832 93 l 5840 148 l 5800 

• 5 l 8 l 6 255 I 5775 321 l 5773 483 l 5752 58<, 2 5741 584 2 5716 • 5 1817 BOB 2 5716 808 2 5741 824 -, 5837 836 2 5853 BAS 2 5851::1 ,. 
5 181B 929 2 5862 966 2 5864 98S -, ,. 5A64 

• 6 l 82:3 I ,! 060 060 I 2 035 035 • 3 183ll U 0 24 3 S75 14260 99 3 
5 183:i 0 1 5886 40 l 5877 54 ]! 5870 58 l 5862 73 l 5863 

• 5 183b 84 l 5861 13 l 1 5739 131 l 5709 248 l 5709 248 2 5739 • 5 1837 ,!7 I 2 5743 327 2 5?40 423 -, 5739 451 2 5747 506 2 5742 ,. 
5 1835 :,66 3 5742 580 3 5750 599 3 5759 623 3 5773 6S7 3 5786 

• 5 1839 692 3 5794 731 3 5800 771 3 5814 806 3 5827 • 6 I 84::i l ,~ 035 035 I 2 055 0!:,5 l 2 060 060 
3 185li V 0 30 3 575 15180 l 3 

• 5 l 85::i 0 l 5901 35 l 5876 59 l 5826 7 f.l I 5772 l O I I 5752 • 5 1856 ]139 l 575] l 7 l l 5740 241 l 5742 26B I 5750 293 l 5746 
5 1857 303 l 5741 318 I 5741 334 l 5749 37~; 1 5740 408 2 5755 

• 5 l 851:! ,, 21 2 5747 430 2 5740 430 -, 5721 54,, 2 5721 544 2 5740 • ,. 
5 1859 ~,61 2 5734 580 2 5743 759 3 5743 77El 3 575 l 793 3 5788 

• • 
• • 



• I I 

• USGS STEP-flACK~ATER PROGRQ~ - VERSION 72.339 *** PAGE COUNT= 5,0ATE= 3/ 9/76 • 
• • *** INPUT CA~D PRINTOUT*** 

• 5 186 () 817 3 5809 b5] 3 5R30 891 3 5R3il 94R 3 5839 ]009 3 5841 • 6 186'> 1 2 080 080 l 2 U50 050 I 2 060 060 
3 ]87ll \~ 0 34 4 575 16030 2 4 • 5 187:> 0 l 5911 41:l I 5916 105 I 5904 ]f,] l ~89] 218 l 5i!87 • 5 1R76 282 I 58Al 324 2 5872 428 2 5731 726 2 5731 739 2 5735 
5 1877 790 2 5742 817 2 5743 867 2 5747 901 2 5748 967 2 5744 

• 5 187d 1019 3 5734- l 019 3 5704 1057 3 5704 1057 4 5734 1061 4 5755 • 5 1879 1067 4 5736 l 074 4 57:,4 1125 4 5741:l l 1 <;6 4 5747 1 21 l 4 5751 
5 1880 1241 4 5752 1289 4 5749 1346 4 5754 ]353 4 57':,4 !363 4 5779 

• 5 1881 1376 4 5786 1387 4 5795 1393 4 Sf\':><> 1401 4 5R63 • 6 l BflS 1 2 060 060 l 2 ORO 080 1 2 OS':, 055 1 2 I 00 100 
~ I n,.., I, ~, 0 , ~ 3 ,- ..... ~ 17010 l 3 " 10"'1U ,., '+Cl :, I ::, 

• 5 1894 -455 1 5890 -424 1 5857 -377 l 5804 -313 l 5754 -238 l 5769 • 5 ]895 -191 I 5744- -75 1 5749 0 1 5736 44 I 5742 73 1 574] 
5 1896 123 1 5749 184 l 5741 248 1 5749 306 1 5 7 53 380 l 5755 

• 5 1897 440 I '5755 504 I 5763 <;62 l 5768 590 I :,766 607 1 5766 • "' 1 AO,.. h 1 M ' C.'? jQ f..A/, I C:7'l0 64b l t;;_ 7"'10 £. 0 ,. ' C.'71, ~ -, -,n ' C "'7 /, ""J - J. '-' , - ~,~ ' JI .J 7 ~~~ 1 Jf.J7 1 Jf.J"7 UC, .. 1 :_.Jf ""f'J ' C."' 1 Jr '+J 

5 I 89':I 784 I 5743 825 2 5732 825 2 5722 R60 2 S722 860 2 5734 

• 5 1900 'lOO 2 '5739 908 3 5776 931 3 S815 956 3 5853 984 3 5860 • 5 1901 1047 3 5874- l 063 3 5860 1076 3 5A70 1121 3 5878 1197 3 5875 
5 1902 1233 3 5882 1268 3 5881 121:lO 3 5975 - 6 190:> l 2 l 00 100 l 2 050 050 l 2 060 060 • • 3 191v YI 0 44 5 575 17300 2 4 
5 l 91 :> 0 l 5889 6] l 5888 I 31 I 5880 178 l 5870 ]96 I 5885 

• 5 1916 256 l 5794 306 I 5770 350 I 5760 376 I 5760 380 I 5761::! • 5 1917 393 I 5765 433 I 5768 497 I 5768 509 l 5771 540 l 5740 
5 191 tl 559 1 c;746 582 2 5756 615 2 5772 650 2 5762 673 2 5755 

• 5 I 9 I-. 698 2 5740 729 3 5739 729 3 5734 779 3 5734 779 3 5739 • 5 1920 785 4 5751 797 4 5760 8)6 4 5860 838 4 5862 848 4 5848 
5 1 921 -891 5 5859 918 5 5865 934 5 5869 948 5 5872 995 5 5870 

• 5 1922 1036 5 5875 JOt,9 5 5878 1115 5 5882 114 7 5 5884 ]]74 5 5886 • 5 1923 1213 5 5880 1228 5 58,74 l 236 5 5879 1259 5 5874 
6 ]93U I 2 060 060 l 2 120 120 l 2 050 050 l 2 080 080 l 2 060 060 

• 3 l94ll Y2 0 14 4 575 17650 2 4 • 5 194':i -180 J 5880 40 l 5755 200 I 5765 300 2 5750 430 3 5735 
s 1946 430 3 5730 480 3 5730 480 3 5735 490 3 5750 500 4 5760 

• 5 1947 510 4 4855 530 4 5860 540 4 5855 840 4 588() • 6 1950 l 2 060 060 I 2 120 120 1 2 050 050 l 2 060 Of>O 
3 1960 ZI RR 2 I 0 2 575 17650 (l 3 0 

• 11 **ERROR(S)*" • 5 196::i 640 l 5882 640 l 5770 657 l 5770 657 l 5882 640 -9 5882 
5 1966 663 2 5882 663 2 5736 724 2 5736 724 2 5887 663 -9 5882 

• 6 1967 I 2 100 100 1 2 040 040 • 3 1990 ZIA 5 14 3 575 17880 l 3 
5 I 99:, -100 I 587:, 0 I 5775 150 I 5775 220 l S785 250 I 5770 

• 5 l 99 6 280 2 '5770 320 2 5743 350 2 5743 3nO 3 5780 430 3 5760 • 5 1997 530 3 5785 S50 3 5845 570 3 5845 620 3 :,875 
6 2000 l 2 060 060 I 2 040 040 1 2 060 060 

• 3 201U Z2 0 32 4 57':i 18100 l 3 • 5 2015 -64 1 5894 0 I 5817 33 I 578/l 93 l 5772 161 I 5779 

• --
• • 



• I I 

• • USGS STEP-BACK~ATER PROGRAM - VERSION 72.339 *** PAGF COUNT= 6,flATE= 3/ 9/76 

• • *** INPUT CARD PRINTOUT*** 

• 5 2016 201 I 5778 26H I 5784 2H4 I 5776 298 I 5759 3 I I I 5768 • 5 2017 338 I 5773 360 2 5770 31i8 2 5743 395 2 5743 410 3 5780 
5 2013 444 3 5771 461 3 5760 473 3 5774 503 3 5764 533 3 5773 

• 5 2 0 I;; 545 3 5776 573 3 5775 597 3 5942 620 3 5841 627 3 5853 • 5 2020 634 3 5850 675 3 5A75 685 3 5'383 720 4 5894 731 4 5898 
5 2021 776 4 5893 835 4 5907 

• 6 202~ I 2 ObO 060 I 2 040 040 I 2 06U 060 I 2 060 060 • 3 2030 AA 0 34 3 578 18960 I 3 
5 203:> 223 I 5910 240 I 5894 256 I 5R73 263 I 5871 284 2 5755 

• 5 2036 331 2 575!:i 331'1 3 5803 354 3 5780 385 3 5779 405 3 5790 • 5 2037 414 3 5801 435 3 5901 4,2 3 5812 461 3 5801 502 3 5801 
5 203tl 553 3 5806 593 3 5811 628 3 5'306 636 3 5801 641 3 5784 

• 5 203-i 645 3 5784 649 3 5793 665 3 5804 683 3 5793 6Q8 3 5804 • 5 2040 719 3 5810 730 3 5807 799 3 5804 872 3 5821 9f,5 3 5861 
5 2041 988 3 58RI 1072 3 5906 1133 3 5910 1203 3 5921 

• 6 2045 I 2 040 040 I 2 035 035 I 2 08U 080 • 3 205u Ml 0 32 3 57ti 19500 I 3 
5 205:, () I 5934 62 I 5911 105 I 5902 I I 9 I 5902 167 I 5878 

• 5 2056 I 8 I I 5870 206 2 5R52 230 2 5760 264 2 5755 2R4 3 5804 • 5 2051 303 3 51:lOd 341 3 5815 389 3 51319 4?.8 3 5818 459 3 5817 
5 2050 494 3 5822 522 3 5830 575 3 51324 623 3 5/\26 700 3 5R27 

• 5 205--1 766 3 5845 796 3 5850 851 "l S849 924 3 5846 938 3 5857 • 5 2060 949 3 5826 9:,5 3 5R26 967 3 5856 9Q6 3 5857 1039 3 5873 
5 2061 1093 3 5907 1133 3 5917 

• 6 206':> I 2 040 040 I 2 035 035 I 2 080 080 • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• .I 
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USGS STEP-RACKWATER PROGRA~ - VERSION 72.339 *** PAGF COUNT= 

PAGF 1 OF EDITING NOTFS FOR: nTTFR CR 

Ei<ROP PRil-<l\RY SECOND 
SECJD SEVERITY VARTA>3LE Nn. ERRO"I ,!-1ESSAGE VA"IIAl'lLE 

E Rf;I l•JARNHIG STATION 7 IS LFS'S T'1A~1 STl\TJDN 
E flf;I vi ARNING STATION 14 IS LES'S THA~• STATION 
E R~I l~ARNING STATION 21 IS Lf,SS THAN STATION 
I RFI ~JAR~1II\IG STATION 9 IS LFSS THAN STATION 
T E'rn ~/ARNING STATION 19 JS Ll:S'S THAI\' STATION 
I RFI \-I ARNING STATION 28 IS Ll:S'S THA~' STATION 
M RFI •I ARl\1 I ~IG STATION 8 IS Ll:SS THAI\I STATION 
M RFI rlARNJ~IG STATION 16 IS Ll:SS THAl\1 STATION 
0 RFI vlARNJ'\JG STATION l 0 IS Ll:SS THAI\I STATION 
0 RFI l·IAPl\1J~IG STATION 20 IS Ll:S'S THAN STATION 
Cl ARI l-lAR~!JI\IG STATIOl\i 1 1 IS LFS'S T'1Al\1 STATION 
n RFI VJ ARNING STATION 23 IS Ll:S'~ T'1AI\' STnTJON 
ZJ RFI vJA'lN!NG STATION 5 15 Ll:5S THAI\• STATION 
Z I RR! lsA>ll\1!NG STATION I 0 IS LFS"i T'1AI\J STl\TION 

7,DATE= 3/ 9/76 • 
• 

VALUE 
NO. ASSUMED • 

6 
13 • 
20 

'l 
18 • 
27 

7 
15 • 

9 
19 
10 • 
22 

4 
9 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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, .ac~!~,!~~"~~~!~,~~, ioc, 

Taylor, Michigan 
F .. t... "- .;_ • ~ 

June 16, 1981 
i1 '-! i O inl:Jl 

- -- ' ~ .:i :.J 

Ms. Suzanne Elms 
Michigan Department of Natural Resources 
Flood Insurance & Flood Plain Delineation Unit 
Water Management Division 
Stevens T. Mason Building 
Lansing, Michigan 48909 

Re: Engineering Contract H-4802 
Saline River Hydraulic Analysis 

Dear Ms. Elms: 

This is in reference to your May 18, 1981 letter and our 
May 29, 1981 telephone conversation regarding the Milan 
Township, Michigan - Flood Insurance Administration Study 
performed by this office. 

As we discussed, the floodway delineation at Cross Section E 
will not be changed. However, the flooodway width at Cross 
Section F has been reduced by about 90 feet based upon 
topographic information provided by your office. This minor 
revision will have no impact upon the hydraulic model; 
therefore, computer runs were not performed. 

Enclosed is a revised flood hazard/flood boundary map which 
delineates the revision mentioned above. In addition, the 
100 and 500-year flood hazard limits have been revised based 
upon your topographic map. 

With these revisions, the hydraulic analysis for the Saline 
River is finalized and we will proceed with the development 
,...4= ,1,,1-,,0 -ci-1 n.n.r=i Tnc.ot1'1"'!ln,-.o C:+-nrhr Tf' vnn h;:n1P anv cruestionS 
\.J.L L-J..Lc;; .a.: .1.\,,1...,'-4 .&.,I..L~U..Z. ..... ,1.,1. ........ .... ~ ......... ..l. ... .... .l. -- ... - ~ _, ---.L -.i--- -------

regarding this project, call me at (313)291-5400. 

WJW:td 
HUD 2028-07 
Enclosure 

Very truly yours, 

WADE, TRIM & ASSOCIATES, INC. 

~~J.~~a~~ 
cc: Mr. Martin Gunn, Federal Emergency Management Agency 

Mr. Norb Schwartz, Federal Emergency Management Agency 

25185 Goddard Road P.O. Box 10 Taylor, Michigan 48180 (313) 291-5400 Wais (800) 482-2864 
A Member of Wade-Trim Environmental Group • Engineers • Surveyors • Planners • Architects • Soils • Testing 
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I INTRODUCTION 

This hydraulic study investigates the existence and 

severity of flood hazards along the Saline River in 

Milan Township, Monroe County, Michigan. Milan 

Township covers an area of approximately 35 square 

miles. The flood plain of the Saline River, located 

within the study reach, is basically undeveloped at 

present with the exception of a few residential 

structures in the flood fringe areas. 
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-, let> 

7901 s11-

DETAILED STUDY OF THE SALINE RIVER 

A detailed hydraulic study was performed for appro

ximately 1.4 miles of the Saline River in Milan Township. 

The study began at the Milan/London Townships corporate 

boundary and ended approximately 2,730 feet upstream 

of the US-23 Bridge within the City of Milan. 

A total of one bridge and eight stream cross sections 

were field surveyed 

in February, 1980. . -
by Wade, Trim & Associates, Inc., 

These cross sections were supplemented 

and U.S.G.S. Quad Maps which consist by field inspection 

of 5-foot contour intervals (Reference 1). Three valley 

cross sections, located within the city of Milan, were 

provided by Williams and Works (Reference 2). 

Cross section locations are shown on Exhibit 1. Table 1 

cross references section designations by showing the 

computer section number which corresponds to each cross 

section letter shown in Exhibit 1. Table 2 lists 

discharges which have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.) for this 

stream. 

A. METHOD OF ANALYSIS 

The HEC-2 backwater computer program was used in 

developing water surface profiles (Reference 3). 

Table 2 presents water surface elevations at 

selected locations for the four storms (10, 50, 

100 and 500-year) analyzed in this report. HEC-2 

printouts including computer cross section plots 

are presented as Exhibit 2. (Exhibit 2 is contained 

in the 11" x 15" folder enclosed with this report.) 

Water surface •profiles resulting from the backwater 

analyses are presented as Exhibit 3. 
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COMPUTER 
X-SECT. NO. 

A o. 

B 610. 

C 2260. 

D 3660. 

E 4785. 

F 6330. 

G 7080. 

H 7180. 

I 7228. 

J 7276. 

K 7324. 

L 7924. 

M 9024. 

N 10054. 

TABLE l 

MILAN TOWNSHIP 

SALINE RIVER 

CROSS REFERENCE INDEX 

WTA 
SURVEY 
SECTION DESCRIPTION 

~- Valley Section - Corporate 
Boundary 

8. Valley Section 

7. Valley Section 

6. Valley Section 

5. Valley Section 

4. Valley .-. - - I .! - --::,ec1:1on 

3. valley Section 

2. D/S Face Northbound US-23 

2. U/S Face Northbound US-23 

2. D/S Face Southbound US-23 

2. U/S Face Southbound US-23 

Valley Section* 

Valley Section* 

Valley Section* 

*Williams & Works Surveyed Cross Sections 

II-2 

Bridge 

Bridge 

Bridge 

Bridge 
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LOCATION 

Milan/London Township 
Corporate Boundary 

U/S Face Southbound 
US-23 Bridge 

TABLE 2 

MILAN TOWNSHIP 

SALINE RIVER 
FLOOD ELEVATIONS AT SELECTED LOCATIONS* 

Frequency 

10-YEAR 50-YEAR 100-YEAR 500 YEAR 

Q= 2,060 cfs/ Q= 3,490 cfs..,../ Q= 4,060 cfs_.---/ Q= 5,190 cfs ,_____,., 

676.10 677.40 677.83 678,54 

682.14 684. 32 685.01 686.47 

*All elevations are based upon National Geodetic Vertical Datum 
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B. 

c. 

VARIABLES AND COEFFICIENTS 

Roughness coefficients (Mannings "n") were estimated 

from field inspections, quad maps, and photographs. 

Typical roughness values for the main channel and 

overbank areas of the Saline River range from 

.045 to .065 and .07 to .15, respectively, for 

all floods. These values are indicative of summer 

month conditions and are consistent with values 

recommended and used in engineering practice 

(Reference 4). Contraction and expansion coeffi

cients were selected as 0.3 and 0.5, respectively, 

at bridge sections and 0.1 and 0.3, respectively, 

for gradual channel transitions. 

HIGH WATER MARKS 

High water marks were obtained for 

flood at the following locations: 

(679.5) and 2) Sherman Road Bridge 

the March, 1979 

1) US-23 Bridge 

(674.2). These 

high water marks, obtained from the Michigan 

Department of Natural Resources, corresponded to 

a discharge of 1,180 cfs (Reference 5). The 

HEC-2 computer model for the Saline River was 

calibrated to match the 1979 flood elevations as 

presented in Table 3. Exhibit 5 presents the 

backup data for this analysis. HEC-2 printouts 

for the 1979 flood are presented as part of Exhibit 2. 
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LOCATION 

Sherman Road 

US-23 

TABLE 3 

MILAN TOWNSHIP 

SALINE RIVER 

1979 FLOOD HIGH WATER MARK* 

CALIBRATION MODEL 

CROSS 
SECTION 

4. 

7228. 

HIGH WATER 
MARK 

674.2 

679.54 

HEC-2 
ELEVATION 

674.18 

679.48 

*All elevations are based upon National Geodetic Vertical Datum 
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D. 

E. 

STARTING CONDITIONS 

Starting water surface elevations at the downstream 

limit of detailed study for the 10, 50, 100 and 

500-year storms were obtained by performance of a 

convergence analysis. This analysis was begun at 

a cross section located approximately 5,200 feet 

downstream from the Milan Township corporate boundary. 

Cross sectional data and bridge data for Sherman 

Road were obtained from a field survey conducted 

by Wade, Trim & Associates, Inc. in February, 1980. 

Three conditions were applied to the start of the 

computer model for this analysis: critical depth, 

normal depth and .5 feet above normal depth. Flows 

corresponding to the 100-year storm were utilized 

for this analysis. Results of this analysis 

(Figure 1) indicated that convergence was achieved 

at the downstream limit of detailed study. The 

friction slope resulting from this analysis, 

located at the Milan Township corporate boundary, 

was utilized for the starting condition for all 

floods analyzed as part of this Flood Insurance 

Study. Computer printouts resulting from this 

analysis are presented in Exhibit 2. 

SPECIAL PROBLEMS 

No special problems were encountered in the analysis 

of the Saline River within Milan Township. 
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F. GENERAL 

Computed water surface elevations were developed 

to an accuracy of 0.5 feet for floods of the 

selected recurrence intervals. 

All elevations are referenced to the U.S. Geological 

Survey (U.S.G.S.) Datum. This datum is equivalent 

to the National Geodetic Vertical Datum (N.G.V.D.). 

The hydraulic analyses for this study were based 

only upon the effects of flow unobstructed by ice 

or debris. The flood elevations are considered 

valid only if hydraulic structures, in general, 

remain unobstructed and do not fail. 
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EXHIBIT 2 

Computer Printouts 

HEC-2 Backwater Analysis With 

Section Plots (See Separate Folderi 
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SALINE RIVER 

MILAN TOWNSHIP 

EXHIBIT 5 

1979 Flood High Water Marks 
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70 f<,et. clear span plat girder. 
, J , •• L . _, , • J I J 

High water upstream of bridge I. 65 feet ~e low steel based upon· . 
debris SO feet upstream a-rid in right overbonk. :: 0

' ! ~ 1 , ~•r , e -_, __ 
Downstream high wat.er is at top of the~ culvei-~_ ll!l~-,t'ai°lroad. in 
mill pond area, 800 feet south o~ ?f?-$.e. _ 1/ - , ( 5 ':'O.'Z.. 

Mill Pond mill race headwall. 
0 

-~ ------ b 'rO I) 
./ 

- Wabash Road crossin11 Saline River below da!ll 

Downstream 80 to 100 feet below bridge~ ba.,1'1 8.2 feet below the low steel. See photo. 
@'OSion shows stager of 

:;:;;:: 6 ~S" I~ {_ 6 
US-23 crossing Saline River South Bo1.ll1d 

Downstream left bank 4.5 feet below low steel,10 feet from abutment. 

North Bound · 

Downstream debris 30 feet from bridge_ opening is 5.45 feet below the 
low steel highway pl2ns note bridge s·eat to be elevation 684. 69 with 
on pier to be·elevation'684.S2. 

Assuming a .3~ plate, the 1979 high water would be elevatio 
(684.69 + 0.1 - 5.45) -- -----

cap 

/ 
I /~r .. , f·V 

~) 

Normal stage1s elevation 672. i-?' -y 
I 
I 
I 
I 
I 

Shennan Road cro . 
ssing Sline River' Section 7 

, London Township 
Upst-ea.a h' h 

,,.. .. -- -

,,espon to elevatio 74 low cord, at the left 
bank~ Thi;gco:::ter mdsark is l.8 fee~~ . the 

... 
River dro d 

ppe 4.8 feet between peak 
nspection stage. 

Hil _ an FIS and Highwater. 
• 

100 year flow at Saline i·s 
4500 cfs. 

Platt Road crossing Sal. . 
City of Milan near west ~;t River between Sections -4 & 

fl Y l irnits. s . .) 35 , York Towns hi 

• 
span ow through abut• ents. . tructure ls twin - SO feet clea~P, 

lJpstre2m 
Ot:tfall. 

s-r._age i.·as '1. 48 
r•'l I.,,, f !;; .. ,. k 

feet below t 
op of headw;:!11 for the sto-,-en r-

'"' sewer EXHIBIT..:) 

H1JD z.oze-o>----= 
Di2-l3 Z./e/ 

SH c l:.7 2.o ,c:. <. 
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• e: 
• USGS STEP-BACKWATER PROGRAM·- VERSION 72.339 ooo PAGE COUNT= l,DATE=lD/ll/74 • 

. 

• ooo INPUT CARD PRINTOUT ooo • -
1 20 PLUM CR FWY KNUTILLA s s 2 99 12 Q . 

• 2 21 57823 57823 57823 57823 57823 • 3 22 J-K 1 14 3 575 4090 1 3 
4 23 1980 1980 1980 1980 1980 • 5 162 0 1 5850 100 1 5850 200 1 5750 450 2 5750 450 2 5724 • 5 163 480 2 5724 4ao 3 5750 700 3 5750 710 3 5800 900 3 5800 
5 164 950 3 5750 1100 3 5750 1200 3 5800 1300 3 5850 • 6 165 1 2 150 150 1 2 034 034 l 2 150·150 • 3 166 K 0 42 3 575 4480 1 3 . 
5 167 -225 l 5850 . 34 l 5800 56 l 5809· 84 l 5797 102 l 5756 • 5 108 i30 1 5757 14'f l 5757 150 2 5748' 150 2 5728 198 2 5728 • 5 169 198 2 5748 200 2 5745 222 3 5780 248 3 5792 285 3 5802 
5 170 324 3 5804 36i 3 5804 411 3 5803 458 3 5787 499 3 5768 

• 5 171 548 3 5759 600 3 5761 656 3 5761 729 3 5762 765 3 5762 • -5 172 839 3 5769 879 3 5768 922 3 5768 968 3 5767 984 3 5770 
5 173 1020 3 5770 1057 3 5772 1095 3 5775 1138 3 5779 1183 3 5785 • 5 174 1222 3 5783 1243 3 5783 1253 3 5768 1382 3 5768 i 400 3 5776 • 5 175 1448 3 5800 1600 3 5850 
6 178 .3 4·200 100 1 2 035 035 1 2 150 150 • 3 180 RR K 2 24 l 575 4480 0 2 0 • M OOERROR(S)OO 
5 183 0 I 5789 0 I 5731 6 I 5729 12 I 5736 12 I 5789 • 5 184 0 -9 5789 15 I 5789 15 I 5734 22 I 5728 29 I 5730 • 5 185 29 l 5789 15 -9 5789 31 I 5789 31 1 5727 38 l 5727 
5 186 45 I 5733 45 I 5789 31 -9 5789 48 l 5789 48 l 574~ 

• 5 187 54 I 5735 60 l 5730 60 l 5789 48 -9 5789 • 6 190 l 2 030 030 -

3 195 Kl 4 25 2 37 l 2 .2 2 l 

• 5 197 0 l 5839 46 l 5839 91 I 5839 123 I 5839 169 I 5839· -5 198 214 I 5841 248 I 5843 289 I 5843 325 I 5845 370 I 5847 -5 199 408 I 5848 446 I 5850 479 i 5850 509 2, , 5850 547 2 5850 

• 5 '200 593. 2 5846 639 2 5845 680 2 5843 728 2 5843 766 2 5843 • 5 201 816 2 5843 872 2 5843 907 2 5843 954 2 5843 ·1000 2 5843 
3 205 L .5 25 5 576 4670 2 4 

• 5 207 -999 I 5850 0 I 5800 .. 16 l 5793 29 l 5762' 38 I 5786 • 5 208 60 I 5763. 88 l 5748 133 2 5748 133 2 5713 138 3 5713 
.5 209 175 4. 5713 183 4 57i3 183 4 5739 186 5 5762 277 5 5768 

• 5 210 329 5 5769 380 5 5767 4i4 5 5763 453 5 5760 508 5· 5750 • 5 211 841 5 ,5750 844 .5 5770 865 5 ·5767 891 5 5800 950 5 5850 
'6 215 1 2 100 100 ' l 2 030 030 · I 2 030 030 I 2 030 030 1 2 100 100 
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USGS STEP-BACKWATER PROGRAM·- VERSION 72.339 ooo PAGE COUNT= 9,DATE=l0/11/74 

===================================-========================================---
WATER-SURFACE PROFILE FOR: PLUM CR FWY 
PAGE I OF I 

KNUTILLA 

=======-======================================================================= 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ 

WS ELEV/ HV / HF / HE 
AREA 

I 
/CONVEYANCE/ ALPHA/ 

EG / V / FN 
LEW 
I 

I 
ACC 

REW 
0100 

=======-============================================-=========================-
J-K AT 

578 • ?3 I 
4090 / 

·o.oa 1 
0 I 1980. / 2397. / 67583. / 1.11 / 168. / 1165. 

1 578.31 1- 0.03 1· 0.061 01so 

·-------------~-----------------------------------------------------------------KAT 4480 / 390 / 1980. / 2075. / 62324 • / 9.00 / 89. / 1419. 
510.s1 1 0.13 1 · o.36 1 o.o3 1 578.69 1 o.95 1 o.3o 1 0.000 oxso 

·--=--------------: _______ : __ BEGIN BRIDGE ANALYSIS----------------------------
RR K AT 4480 / / 1980. / 284. / 29313. / 1.00 I O. I 60. 

578.57 1 0.16 1 1 6.98 1· o.53 1 oaoo 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
0 RG 0 

-------------------------------------------------------------------------------LAT 
578.73 I 

4670 / 
0.05 / 

190 / 1980 • / 
o.o9 1 o.o 

2762. / 139715. / 6.22 / 18. / 881. 
1 510.10 i- 0.12 1 o.o4 1 -0.000 oAso 

-------------------------------------------------------------------------------M = 0.10 1 E = o.05 1 K0 = 2.06 1 
580.33 / 0.02 I 

4173. / 237127. / 5.38 / -65. / 895. 
/ 580.35 ~ 0.47 I 0~03. I 0 AS 0 

============================= END BRIDGE ANALYSIS-----------------------------

END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= !3,DATE=!O/ll/74 

======---====================================================================== 
WATER-SURFACE PROFILE FOR: PLUM CR FWY 
PAGE 1 OF l 

KNUTILLA 

ooo FLOODWAY ANALYSIS ooo 010 VSA FW 
·=======-======================================================================= 
SECiD AT DiSTANCE/ LENGTH/DiSCHARGE/ 

wS ELEV/ HV / HF / HE 
AREA 

I 
/CONVEYANCE/ ALPHA/ 

EG / V / FN 
LEW 
I 

I 
ACC 

REW 
OJDO 

=============================================================================== 
J-K AT 

578.33 I 
4090 / 

0.08 1 
0 / 1980. / 2251. / 67584. / 6.62 / 213. / 1095. 

1 ·578.41 ,· o.88 ,· 0.061 oyso 

-------------------------------------------------------------------------------KAT 4480 / 390 / 1980. / 1914. / 62243. / 8.17 / 137. / 1326. 
578.67 1 0.14 1 · o.36 1 o.o3 1 57a.ao ,.- 1.03 ,- o.3o 1 0.000 oxso 

-------~---------~=------~-- BEGIN BRIDGE ANALYSIS~-~---------~----~-~--------
RR K AT 4480 / / 1980. / 289. I 30032. I 1.00 / O. I 60. 

578.~7 I 0.73 / I 6.86; o. 51 ; 080* 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
ORGO 

-------------------------------------------------------------------------------LAT 
578.84 I 

4670 / 
o.o5 / 

i90 I i980. I 
0.08 1 o.o 

~~~~. I 145765. / 6.i2 I iB. I ~~~. 
/ 578.88 i 0.69 I 0.04 I -~-000 OASO 

-------------------------------------------------------------------------------M = 0.10 / E = o.as I KO= 2.07 I 4224. / 240S01. / S.38 I -76. I 89S. 
580.~8 I 0.02 / 

============================= END 
/ 580.40 j'' 0.47 I 0.03 I OAS 0 

BRIDGE ANALYSIS------------~----------------

END OF THIS PROFILE 
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:. • 
'I r• USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT=· I,DATE=l0/10/74 • 
• ooo INPUT CARD PRINTOUT••• • 

l 20 PLUM CR FWY KNUTILLA 6 5 2 99 12 • 2 21 57550 57550 57550 57550 57550 • 3 150 J I 26 3 574 3700 I 3 
4 23 1980 1980 1980 1980 1980 • SEQUENCE ERROR • 5 152 0 1 5800 20 1 5774 44 1 5758 81 l 5763 120 1 5772 
5 153 175 1 5750 184 2 5748 184 2 5720 238 2 5720 238 3 5748 

• 5 154 244 3 5753 274 3 5748 319 3 5741 335 3 5741 362 3 5748 • 5 155 395 3 5748 445 ~ 5748 494 3 5748 544 ~ 5748 602 3 5748 ~ ~ 

5 156 650 3 5748 710 3 5745 729 3 5745 790 3 5762 821 3 5758 • s 157 847 3 5800 • '6 160 2 3·200 100 1 2 032 032 I 2 200 200 
3 161 J-K o 575 

. -
14 3 4090 l 3 • s 162 0 l ,5850 100 I 5850 200 I 5750 450 2 5750 '+50 2 5724 • 5 163 '+80 2 572'+ 480 3 5750 700 3 5750 710 3 5800 900 3 5800 

' 
5 164 950 3 5750 1100 3 5750 1200 3 5800 1300 3 5850 • 6 165 l 2 150 ISO I 2 034 034 l 2·150 150 • 3 166 K 0 42 3 575 4480 I 3 
s i67 -225 1 5850 34 l 5800 56 l 5809 84 l 5797 102 1 5756 • 5 168 130 l 5757 147 l 5757 J.2Q_2 5748 150 2 5728 }98 2 5728 • 5 169 l 91:1 2 5748 200 2 5745 222 3 5780 248 3 5792 285 3 5802 
5 170 32'+ 3 5804 361 3 580'+ 411 3 5803 458 3 5787 499 3 5768 

• 5 171 5<t8 3 5759 000 3 5761 656 3 5761 729 3 5762 765 3 5762 • 5 172 839 3 5769 879 3 5768 922 3 5768 968 3 5767 984 3 5770 
5 173 1020 3 5770 1057 3 5772 1095 3 5775 1138 3 5779 1183 3 5785 

• ,•5 174 1222 3 5783 1243 3 5783 1253 3 5768 1382 3 5768 1400 3 ,5776 • 5 175 1448 3 5800 1600 3 5850 -
6 178 3 4'200 100 l '2 035 035 l 2 150 150 •• 3 180 RR K 2 ·24 I 575 4480 0 2 0 • M <><>ERROR(S)<><> 
5 183 0 l 5789 ' 0 · l 5731 6 l 5729 12 l 5736 12 l 5789 

• 5 184 0 -9 5789 15 I 5789 15 i 5734 22 1 5728 29 l 5730 • 5 185 29 l 5789 15 -9 5789 31 l 5789 31 l 5727 38 l 5727 
5 !80 45 l 5733 ,45 l 5789 '31 -9 5789 48 I 5,789 48 1 5742 .,. 5 187 54 l 5735 60 I 5730 60 l 5789 48 -9 5789 • 6 190 I 2 030 030 
3 195 Kl 4 ·25 2 31 l 2 2 2 l • 5 197 0 l ' 5839 . 46 .' 1 . 5839 91 l 5839 123 l 5839 169 1 5839 • 5 198 214 l 5841 248 I 5843 289 I 5843 325 I 5845 370 1 5847 

' ,5 199 408 ' l 5848 4-46 1 5850 · 479 •l 5850 509 2 5850 547 2 5850 ·• ·5 ,, 200 593 2 5846 639 2 5845 680 2 5843 728 2 5843 766, 2 5843 • 5 20·1 816 2 5843 872 2 58~3 907 2 5843 954 2 5843 1000 2 5843 
'· 3 205 L ,5 ,25 5 !?7~ 4670 2 4 

• ,5 207 -999 1 ' 5850 0 l 5800 16 1 5793 29 l 5762 38, 1 5786 • 5, 208 60 l 5763 88 ,l 5748 133 2 5748 13,3 2 5713 138 3 57i3 
·5 20·9: 175 4 571,3. !83 ,4 5713 183 ,4 5739 186 5 5762 277 5 5768 

• 5, 210 329 5 5769 380 5 5767 414 5, .5763 45'3 5 5700 508 5 5750 • ·5 211 84 l, . .S 5750· 844 5 5770 865 5, 5767 891 5 '5800 950 5 5850 
6 215 l 2 100 100 l 2 030 030 ·1 2·030 030 l. 2 030 030 l 2 ioo 100 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ° 00 PAGE COUNT= 10,DATE=I0/10/74 

=============================================================================== 
WATER-SURFACE PROFILE FOR: PLUM CR FWY 
PAGE I OF I 

KNUTILLA 

====================================================================-=========-
SECID AT DISTANCE/ LENGTH/DISCHARGE/ 

WS ELEV/ HV / HF / HE 
AREA 

I 
/CONVEYANCE/ ALPHA/ 

EG / V / FN 
LEW 
I 

I 
ACC 

REW 
0100 

=============================================================================--
J AT 

575.50 / 
3700 I 

1.17 I 
0 I 1980. I 

I 
601. / 

576.67 / 
21549. / 6.94 / 162. / 

3.29 1 0.011 
765. 
orso 

-------------------------------------------------------------------------------J-K AT ·4090 / 390 I 1980. I 
1.21 1· ·o.o 

2088. /. 56012. / 7.61 / 172. / 1157. 
0.95 / 0.07 / 0.002 oxso 577.~3. I 0.11 I 1 ·511.94 1 

-------------------------------------------------------------------------------KAT 4480 / 390 / 1980. / 1797. / 54038. / 8.71 / 90. / 1414. 
570.31 1 0.16 1 ·o.51 1· 0.03 1 578.47 1 1.10 1· ·o.34 1 0.000 oxs 0 

-------=--~------=-------=-- BEGIN BRIDGE ANALYSIS=-=-----=--------=-=--------
RR K AT 4480 /. / 1980. / 270. / 27437. / 1.00 / O. / 60. 

578.31 / 0.84 / / 7.33 1· 0.57 I 0 B0° 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
ORGO 

-------------------------------------------------------------------------------LAT 
578.52 / 

4670 / 
0.06 / 

190 I 1980. I 
0.11 I O.O 

2583. / 128361. I 6.41 / 19, / 879. 
/ 578.58 i" 0.11 I 0.05 / -0.000 OASO 

-------------------------------------------------------------------------------M = 0.70 / E = 0.85 /KO= 2.06 / 4130. I 234291. / 5.38 / -56. / 894. 
580.28 / 0.02 / 1 500.30 i o.48 1 0.03 1 oAso . -============================= END BRIDGE ANALYSIS------------~----------------

END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 15,DATE=l0/10/74 

=--=-----=-==-------=====----================================================== 
WATER-SURFACE PROFILE FOR: PLUM CR FWY 
PAGE 1 OF 1 

KNUTILLA 

ooo FLOODWAY ANALYSIS ooo 010 VSA FW 
======-======================================================================== 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ 

WS ELEV/ HV / HF / HE 
AREA 

I 
/CONVEYANCE/.ALPHA/ 

EG / V / FN 
LEW 
I 

I 
ACC 

REW 
OIDO 

=================================================================-========= ·=== 
J AT 

575.60 / 
3700 I 

1.24 / 
0 / 1980. / 

I 
457. / 21539. / 4.24 / 184. / 
576.84 1· 4.34 1· 0.011 

532. 
ois 0 

--------~----------------------------------------------------------------------J-K AT 
577.98 / 

4090 / 
0.11 I 

390 / 1980. / 
1.24 / o.o 

1988. / 
/ 578.08 / 

57184. / 7.03 / 217. / 1091. 
1.00 / 0.07 / 0.002 oxso 

-------------------------------------------------------------------------------
~ AT 4480 / 390 / 1980. / 1690. / 54721. / 8.06 / 135. / 1322. 

578.43 1 0.11 1 o.49 1 o.o3 1 578.61 1 1.11 1· o.34 1 -0.000 oxso 
-------------------------~-- BEGIN BRIDGE ANALYSIS~-~-------------------------
RR K AT 4480 / / 1980. / 277. I 28335. / 1.00 / O. / 60. 

578-~3 / o.80 / / 7.16 / o.55 / 0900 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
ORGO 

-------------------------------------------------------------------------------LAT 
578.65 / 

4670 / 190 / 1980. / 
0.05 / . 0.10 / o.o . . . 

2695. / 135395. / 6.29 / 19. / 880. 
/ 578.71 1· 0.73 1· 0.05 / -0.000 OASO 

-------------------------------------------------------------------------------
~ = 0.10 IE= 0,85 /KO= 2.07 / 4100. 1 237530. 1 5.38 1 -67. 1 895. 
580.33 / 0.02 / 

============================= END 
/ 580.35 i-· 6.47 / 0.03 / OASO 

BRIDGE ~NALYSIS -~--------~--=---=-----------

END OF THIS PROFILE 
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• .-
e USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= l,DATE=l0/10/74 e 

·• """ INPUT CARD PRiNTOUT .,·.,., • 

l 200 PLUM CREEK KNUT!LLA 8 5 2 99 12 
• 2 20? 58033 58Q33 58033 58033 58033 • 

3 204 L I 25 3 576 4670 I 3 
4 206 1980 1980 1980 1980 1980 

·• 5 207 -999 I 5850 0 I 5800 L6 I 5793 29 I 5762 38 I 5786 • 
5 208 60 I 5763 88 I 5748 Ciii) 2 5748 133 2 5713 138 2 5713 
s 209 115 2 s113 103 2 s1i3 l1f3 2 5739 era]) 3 5762 211 3 5768 

• 5 210 3?9 3 5769 380 3 5767 · 414 3 5763 453 3 5760 508 3 5750 • 
S 211 841 3 5750 844 3 5770 865 3 5767 891 3 5800 950 3 5850 
6 215 I 2·100 100 l 2 030 030 I 2 100 100 

9) 3 230 RR L 2 18 l 576 4670 0 2 0 9 
M ""ERROR(SI"" 

5 232 O I 5793 o I 5744 5 I 5738 10 I 5733 15 I 5732 
• 5 233 22 i 5732 2a i 57~6 28 i 5793 0 -9 5793 31 l 5793 • 

5 234 31 I 5749 36 l 5752 41 l 5756 46 l 5758 52 l 5759 
5 235 59 l 5766 59 l 5793 31 -9 5793 

• 6 238 l 2 030 030 • 
3 240 L l 4 21 2 28 l 2 2 2 l 
5 242 0 i 5~45: 46 i 5845 88 i 5845 i33 i 5848 i79 i 5850 

• 5 243 231 l 5850 273 l 5850 320 i 5850 371 l 5850 423 l 5849 • 
5 244 475 l 5849 521 2 5849 572 2 5849 646 2 5849 717 2 5849 
5 245 765 2 5849 804 2 5849 845 2 5849 910 2 5849 963 2 5849 

• 5 24~ lOQQ 2 5~49 . • 
3 250 M 5 64 5 576 4910 2 4 
5 255 -999 l 5860 0 l 5800 64 l 5793 108 l 5787 155 l 5784 

A 5 256 197 l 5779 230 l 5785 261 I 5785 296 l 5775 318 l 5776 A 
- 5 257 348 l 5775 387 l 5779 437 l 5777 478 l 5773 517' l 5770 -

5 258 556 l 5768 591 l · 5769 640 l 5771 '672 l 5770 700 l 5770 
8 5 259 761 l 5772 781 l 5772 803 l §780 851 1 §779 900 l 5773 9 

5 260 937 I 5770 ~84 I 5770 1034 I 5775 1073 I 5781 1108 2 5783 
5 261 11is 2 5741 111'5 2 5725 1123 3 5725 1151 4 5725 ii52 5 5754, 

• 5 262 1197 5 57!:>4 1235 5 5752 1269 5 5754 1316 5 5754 1372 5 5757 • 
5, 263 1414, !:> 5776 1436 5 5787 1455 5 5781 1510 5 57,82 1563 5 5782 
S 264 1601 5 5782 1655 ,5 5780 1717 5' 5778 1767 5 5777 1830 § §780 

• . 5 265 1883 · 5 5774 1923 5 5780 1944 5 5781 1980 5 5785 2036 5 5787 • 
5 266 2113 5 5793 2171 5 5793 2221 5 5793 2267 5 5793 2321, 5 5795 ' 
5 267 2375 5 5802 2408 ,5 5802 2445 5 5800 3500 5 5860 

• 6 210 I ? . Q50' 050 I ~ 04~ 040 I 2. 040 040 I 2 040 040 I 2 065 065 •• 
3 275 NO 22 3 570 5470 l 3 
5 278 :..50 l 5870 0 l - 5820 71 I ,5797 116 . l 5797 159 l '5807 

• 5 279 194 l 5808 238 I 5808 280 i 5808 307 l 5815 320 2 5752 •. 
· 5 ,280 325 :2 5746 325 2 5725 360 2 5725 360 2 5746 364 3 5752' 

5 281 380 ·, 3 5780 391 3 5794 425 ,3 5791 458 3 ,5806 471 3 5806 
..... c:;_ '::,_QJ, ~n7 71 c:;_iln7 ,~nn "l t:;.0.7n r .... 

• 6 285: l 2"'~50J050uui ,2u040J040u,l 2 070 070 • 
3 290 RR' N 2 19 l , 576 54 70 0 3 0 

• ' M ""ERROR ( s I.... • 
·5 292" 0 l '5792 0 l 5761 6 l 5753 12 l 5751 19 l 5747. 

S 293 11 19 l 5792 O -9 5792 · 24 l 5792 24· l 1;74 ~ 36 ! ,573() . ' . ' ,.. . .• ' .• I' •I,, ' ' h ', 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 13,0ATE=I0/10/74 

=============================================================================== 
WATER-SURFACE PROFILE FOR: PLUM CREEK KNUTILLA 
PAGE I OF I . 
==============================================-====-=========================== 
SECID Al DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

*ID* WS EL~V / HV / .HF / HE EG / V / FN 
====================================================================-===-====== 

L AT 
580.33 I 

4670 / 
0.02 I 

0 I 

============================ 
1980. / 4176. / 235225. I 4.97 / -66. / 895. 
· · 1 ·500.3s ~- o.47 1 0.031 ·*IS* 
BEGIN BRIDGE ANALYSIS--~------~-----------------= 

RR L AT 
580.33 / 

4670 /, 
o.00 1 

I 1980. / 264. / 21031. / 1.00 / o. / 59. 
I . t.50 1· 0.04 / *BO* 

NO ROAD OVERFLOW 
*RG* 

·-------------------------------------------------------------------------------MAT 
5So.36 1 

4910 / 
0.00 I 

240 / 1980. / 
O.OJ / O.O 

6297. I 324115 • / J.75 / -59. / 2508. 
1 ·500.36 i o.31 1 o.o4 1 -0.000 *AS* 

M = 0.95 / E = O.J9 / K* = 
583.29 / o.oo / 

3.34 I 15282. / 1089289. / 1.31 / -547. / 3023. 
/ 583.29 ;· 0.13 1· -0.01 I *AS* 

============================= END BRIDGE ANALYSIS---~-----------------------~-
1980. I 2417. / 162041 • / 3.12 / -13. I 914 • NAT 5470 / 560 / 

583.29 1 o.o3 1 o.oi 1 0.02 1 583.32 1 o.a2 1 o.ii 1 0.004 *XS 0 

-------~-----------------~~- BEGIN BRIDGE ANALYSIS-~---------------~-~-----=--
RR N AT 5470 / / 1574. / 256. / 14930 • / J.OO / O• / 67. 

583.29 / 0.59 / ,· 6.15 1· 0.16 / 0 BO* 
I ••' ~ 

-----------~-------------------------------------------------------------------ROAD OVERFLOW ICFSl / LEFT 
' 

~63. I RIGHT 32. i 

0 AT 
583.29 / 

5580 / 
0~08 / 

110 I 1980. / 
0.03 1· 0.04 / 

*RG* 

lb70. I 97962. / 3.67 / -259 • / 649. 
583.38 / ·1.1~ 1· 6.16 / -0.011 *AS 0 

-------------------------------------------------------------------------------M = 0.19 / E = 0.26) K* = '0.32 / 
583.48 / 0.07 / 

1848~ / 106067. / 3.78 / -296. / 692. 
/ 583.55 /" , l~.07 ;" .0.15 / *AS* 

=======-=========-=========== END BRIDGE 'ANALYSIS-~------------------------~--

,, 
: t4 1,• 

11'1 I 
, 

I :11 
• I 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ~~* PAGE COUNT= 18,DATE=!0/10/74 

==============================================================================-
WATER-SURFACE PROFILE FOR: PLUM CREEK KNUTILLA 
PAGE l OF 1 
ooo FLOOOWAY ANALYSIS ooo 010 VSA FW 
=============================================================================== 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

0100 WS ELEV/ HV / HF / HE EG / V / FN 
=============================================================================== 

L AT 
580.43 / 

4670 / 
0.02 I 

0 / 

============================ 
RR L AT 

580.43 I 
4670 / 

!!.88 I 
I 

1980. / 3857. / 235301. / 4.41 / BS./ 843. 
1 580.45 i. o.51 1- 0.031 oiso 

BEGIN BRIDGE ANALYSIS~--~------------------------
1980. I 264. / 21031. I 1.00 I O. I 59.' 

I . 7.50 I- 0.04 I 0 ao0 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
0 RG 0 

-------------------------------------------------------------------------------MAT 
-580.46 / 

4910 I 
o.oo I 

240 / 
o.01 / 

1980. / 
. 0. 0 

6555. I 342399. / l.72 / -76. I 2525. 
1 5B0.46; o.3o 1· ·0.04 1 -0.000 oAso 

-------------------------------------------------------------------------------M = 0.95 1 E = 0.19 / K0 = 3.35 / 15651. / 1125386. / 1.30 I -564. / 3041. 
583.39 / o.oo / / '583.39 / 0.13 1· 0.01 / 0 AS 0 

-------~----------------=---- END BRIDGE ANALYSIS-----------------------------
N AT 5470 / 560 / 1980. / 2009. / 162183. / 2.27 / 41. / 571. 

583.39 1 o.o3 1 0.01 1 0.02 1 583.42 ;- o.99 1 0.11 1 o.oos oxs 0 

--------------~--~-----~-~-- BEGIN BRIDGE ANALYSIS~----------~--~--~----------
RR N AT 5470 / /, 1507. / 256. / 14930. / 1.00 / O. / 67. 

583.39 1 o.54 1 · 1· 5.ea 1 · 0.16 1 <>ao 0 

-------------------------------------------------------------------------------ROAD OVERFLOW CCFSI / LEFT 407. I RIGHT 64. / 
*RGi:!-

·--------------~----------------------------------------------------------------
0 AT 

583.40 / 
5580 / 110 /. 

o.~? ! · o.o3 1 
1980. / , 1766. / 102328. / 3. 73 / -279. / 673. 

o.o3 1' 583.47; 1.12 1- ·0.16 1 .:0.011 °As 0 
- - . ----------------------------------------~--------------------------------------11.• _ n , L " r- - n ""llL " ,.,,,,,., -

~,~ V•!O I~= U•30 I.~~ -

583.53"/ 0.06 I 
- . --------- ----- .--- --------

,, 

n' ~ C: I u. c;::,, , 1900. / 108476. / 3.80 I -307. / 
1.04 / 0.15 / 

'7n.l, 
I V "t' • 

OASO / 583.60 / 
END BRIDGE ANALYSIS ===========================--
END OF THIS PROFILE 
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• • 
• USGS STEP-BACKWATER PROG~AM - VERSION 72.339 °00 PAGE COUNT=· l,DATE=lO/ll/74 • 
• ooo INPUT CARD PRINTOUT ooo • 

I 20 PLUM CR FIIIY KNUTILLA 2 s 2 99 12 

• 2 21 58329 58329 58329 58329 58329 • 3 250 M. I 64 5 576 4910 2 4 
4 251 1980 1980 1980 1980 1980 • 5 255 -999 I 5860 0 I 5800 64 I 5793 108 I 5787 155 I 5784 • 5 256 197 I 5779 230 I 5785 261 I 5785 296 I 5775 318 I 5776 
5 257 348 I 5775 387 I 5779 437 I 5777 478 I 5773 517 I 5770 • 5 258 556 I 5768 597 l 5769 640 I 5771 672 l 5770 700 I 5770 • 5 259 761 I 5772 7Bi I 5772 803 I 5780 851 I 5779 900 I 5773 
5 260 937 I 5770 984 I 5770 1034 I 5775 1073 I 5781 lJJl.,8 2 5783 

• 5 261 1115 2 5741 1115 2 5725 1123 3 5725 U3-l. 4 5725 I I 52 5 5754 • 5 262, 1 I ~7 5 5754 1235. 5 5752 1269 5 5754 1316 5 5754 1372 5 5757 
5 263 1414 5 5776 1436 5 5787 1455 5 5781 1510 5 5782 1563 5 5782, 

• 5 264 1601 5 5782 1655 5 5780 1717 5 5778 1767 5 5777 1830 5 .5780 • 5 265 1883 5 5774 1923 5 5780 1944 5 5781 1980 5 5785 2036 5 5787 
5 266 2113 5 5793 2171 5 5793 2221 5 5793 2267 5 5793 2321 5 5795 

• 5 267 2375 5 5802 2408 5 5802 2445 s 5800 3500 5 5860 • 6 270 I 2 050 050 I ,2 Q4Q Q4Q 1 2 040 040 I 2 040 040 1 2 065 065 . . - - . .. 
3 275 NO 22 3 576 5470 1 3 • 5 278 -50 1 5870 0 I 5820 71 I 5797 116 .1 5797 159 I 5807 • 5 279 194 I 5808 238 I 5808 280 I 5808 307 I 5815 _3.20 2 5752 
5 280 325 2 5746 325 2 5725 360 2 5725 360 2 5746 365> 3 5752 

• 5 281 380 3 5780 391 3 5794 425 3 5791 458 3 5806 47i 3 5806 • 5 282 507 3 5807 1500 3 5870 
6 285 I '2. 050 050 I 2 040 040 I 2 070 070 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ·~~~ PAGE COUNT= 6,DATE=l0/11/74 

=============================================================================== 
WATER-SURFACE PROFILE FOR: PLUM CR FWY 
PAGE l OF 1 

KNUTJLLA 

=======================================-======--=================-==--===--- -
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

~rD~ WS ELEV/ HV / HF / HE EG / V / FN 
===================================-=========================================== 

MAT 
583.29 / 

4910 / 
·o.oo 1 

0 I 1980. / 15298. / 1090901. / 1.31 / -548. / 3023. 
. I 583.29'} 5.13 1· ·o.Ol/ ~1s~ 

-------------------------------------------------------------------------------NAT 
583.29 / 

5470 / 
0.03 I 

56U / 1980. / 2421 • / 162351. / 3.12 / -13 • I 915. 
·0.01 1· 0.02 1.--583.32 ;· o.82 1· b.11 1 0.003 ~xs~ 

-------------------------------------------------------------------------------

,, 
' I 

'' 
'' I , •~ ,l lj 1 

I' , 1' 

'I', 
I,,, ,, 

·,1• 
'' ' ' 

END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 10,DATE=l0/11/74 

==========================================================-==================== 
WATER-SURFACE PROFILE FOR: PLUM CR FWY 
PAGE l OF 1 
ooo FLOODWAY ANALYSIS ooo 010 VSA FW 

KNUTILLA 

==================-============================================================ 
SECIO AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
RElil 

*ID* WS ELEV/ HV / HF / ' HE EG / V / FN 
===================================================================-===========· 

MAT 
S83.39 / 

4910 / 
o.oo / 

0 / 1980. / 12502. / 1090848. / 1.19 / 129. / 2261. 
/ 583.39 i . 0.16 1· 0.01/ '*[S* 

-------------------------------~--~---------~----------------------------------

: 'i i 

NAT 
583.39 / 

ii',., ! 11, 
1 

l• 1'1 '1, 

5470 / 
0.03 1 

'11'.' 

560 / 1980. / 
0.01 / 0.02 / 

2014. / 162412. / 2.21 / 41. / 573. 
5a3.42 i 0.90 1 0.11 1 0.004 oxs* - . 

END OF THIS PROFILE 
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• • 
• USGS STEP-BACKWATER PROGRAM - VERSION 72.339 <><><> PAGE COUNT= l,DATE=I0/10/74 • . -

• <><>o INPUT CARD PRINTOUT<><><> • 

I 308 PLUM CREEK AT MONROE, MI FWY KNUTILLA 7 5 2 99 12 
• 2 ~09 5834~ 58348 58348 58348 58348 • 

3 310 o I 18 3 577 5580 I 3 
4 311 1980" 1980 1980 1980 1980 

• 5 312 -999 I 5850 O I 5820 80 I 5816 109 I 5811 144 I 5796 ., 
5 313 172 I 5786 180 2 5786 190 2 5757 190 2 5735 224 2 5735 

~ - - - ., ~ 
5 314 23.1 3 5764 247 3 5779 251 3 5783 276 3 5795 303 3 5803 

• 5 315 3?6 3 5812 ~52 3 5820 1500 3 5850 • 
6 317 I 2 050 050 I 2 045 045 I 2 100 100 
3 320 BR O 2 ·12 I 577 5580 ·o- 3 0 

• - M <><>ERROR <S> <><> • 
5 323 0 I 5794 0 I 5735 5 I 5734 10 I 5732 15 I 5729 
5 324 20 I 5738 27 I 5752 33 I 5761 37 I 5754 41 I 5757 

• 5 325 ~I I 5794 6 -9 5794 • 
6 328 l 2 035 035 
3 331 0 I 4 - 28 3 22 I 3 I I I I 

.• 5 334 -9g~ I 5880 -~30 I 5850 0 I 5810 59 I 5807 107 I 5804- • 
5 335 156 I 5803 218 I 5801 270 I 5800 327 I 5800 388 I 5800 
5 336 445 1 5807 484 1 5814 500 2 58i8 so7 2 5020 538 2 5820 

• 5 ·337 550 3 5817 573 3 5814 617 3 5807 661 3 5808 702 3 5814 • 
5 338 754 3 5815 786 3 5811 836 3 5811 880 3 5811 934 3 5811 
5 339 1000 3 5810 2100 3 5850 3050 3 5900 

• 3 341 P-5 27 4 580 . 5680 3 4 • 
5 344 -306 I 5900 64 1 5850 1000 l 5820 1043 I 5808 1069 I 5808 
5 345 1093 I 5808 1106 1 5811 1136 I 5812 1,165 I. 5~03 1213 I 5797 

... 5 346 12~~ I 57~4 1264 2 5788 1267 3 5772 1269 3 5761 i269 3 5736 • 
5 347 1308 3 5736 1308 4 5772 1341 4 5780 1385 4 5791 1422, 4 5799 
5 348 1462 4 5808- 1499 4 5809 1534 4 58i3 1563 4 5813 1580 4· 5820 

• 5 349 2708 4 5850 4058 4 5900 • 
6 352 I 2r 040 ·040· 1 2 045 045 · 1 2 045 045 I 2 040 040 
3 355 Q 0--16 3 580 5970 I 3 . 

• 5 358 _-369 I 5900 .:;,6~ I 5850 1000 I ,5820 1947 I 5799 1091 I 5802 • 
5 359 1113 I ,5800 1.131 2 5790 1135 2 5765 1135 2 5740 1165 2 5740 
5 360 1165 2 5765 1169 2 5775 1185 2 5801 1193 3 5820 2193 3 5850 

• 5 36i 3493 3 5900 . . . - ·-
6 364 I 2 040 040 1 2. 045 045 I 2 040 040 
j 367 RO 16 3 582 6530 I 3 

• 5 370 -54 I 5900 .446 I' 5850 1000 I ·5830 1031 1 5828 1083 i 5827 • 
5• 371 1111 1 5826 1131 I 5826 1146 2 5825 1157 2 5778 1157 2 5758 
5· 372 1190 2 5758 1190 2 5778 1194 2 5782 1201 3 5830 2101 3 5850 

• 5 373 3401 3 5900 , • 
·6 376 I 2~045 045 1- 2 045 045 I 2 040 040 
3 379 s O 13 ,3 584 691 O I 3 

. • . 5 382 --540 I 5900 O l 5850 2! l 5843 40 2 5841 60 2 5824 • 
5 383 74 2 5781 74' 2 5776 104 ,2 5776 .104 2 5781 107 2 5792 

,5 384 117 2 5818 130 ,3 5850 2230 3 5900 
• '6· 387 1 2 045 ·g45 1 2 055 055 1 2· 04g ,Q40' • ,. . 

:,e . • 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= l2•DATE=l0/l0/74 

===========================-=================================================--
WATER-SURFACE PROFILE FOR: PLUM CREE~ AT MONROE• Ml FWY 
PAGE l OF l 

KNUTILLA 

=============================================================================--
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

0100 WS ELEV/ HV / HF / HE EG / V / FN 
===================================================-=======================----

0 AT 
583.48 / 

5580 / 
0.06 / 

0 I 1980. / 2159. / 107500. / 4.73 / -493. / 918. 
/ 583.54 i 0.92 I 0.15/ 0150, 

============================ BEGIN BRIDGE ANALYSIS~---------------=-----------
BR OAT 5580 / / 0. I 209. I 15385. / 1.00 / O. / 41. 

583.48 / o.o / . 1· o.o 1· 0.01 I 0900 

·-------------------------------------------------------------------------------ROAD OVERFLOW <CFS) / LEFT 5811. / RIGHT 5698. / 
ORGO 

-------------------------------------------------------------------------------P AT 
583.55 / 

5680 / 100 / 1980. / 
0.01 / . 0.02 / o.o 

3023. I 191176. / 1.86 / 517 • / 2162. 
/ -583.56 1 0.65 1· 0.01 I ~Q.000 OAS 0 

-------------------------------------------------------------------------------M = 0000 / E = 0000 /KO= 0000 / 3023. / 191176. / 1.86 / 517. / 2162. 
583.55 / 0.01 / / 583.56 ;· 6.65 / ·0.01 I OASO 

-----------=----------------- END BRIDGE ANALYSIS-------------=---------------
Q AT 5970 / 290 I 1980. / 1739. I 101337. / 2.11 / 433. / 1724. 

583.59 / 0~04 / 0.06 / 0.02 / 583.63 ;-· 1.14 / 0.15 / -0.000 oxs 0 
. - . , . . 

-------------------------------------------------------------------------------RAT 
583.94 / 

6530 / 
0 .21 / 

560 / 1980. / 
o.43 1 o.08 1 

853. / 
584.14 / 

50722. / 2.49 / 741. / 1622. 
2 0 32 /- 0.29 I -Q.QOl oxso 

-------------------------------------------------------------------------------S AT 
584.87 / 

6910 / 
· 0 • 37 I 

380 / 1980. / 
1.02 1 o.08 1 

415. / 28844. ,/ 1.05 / 
585.25 1· 4.77 1· 0.41 / 

4. / 129. 
0.001 oxso 

-------------------------------------------------------------------------------

',, 
' • <I 

,, ' 

I',' 1, '' 
., ,,, 

' 

END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ••• PAGE COUNT= 

ooo INPUT CARD PR~NTOUT ooo 

PLUM CREEK KNUTILLA 6 2 2 5 12 
58330 58340 

20 
21 

250 
251 
255 
25b 
257 
i5s 
259 
260 
261 
262 
263 
264 
265 
266 
267 
270 
275 
278 
279 
280 
281 
282 
285 
290 

M 1 64 5 576. 
1980 1980 

4910 2 4 

·-999 1 5860 0 1 5800 
197 l 5779 -230 l 5785 
348 l 5775 387 l 5779 
556 l 5768 597 l 5769 
761 l 5772 781 l 5772 
937 l 5770,, 984 · 1 5770 

1115 2 5741 1115 2 5725 
1197 5 5754 1235 5 5752 
1414 5 5776 1436 5 5787 
1601 5 5782 1655 5 5780 
1883 5 5774,1923 5 5780 
2113 5 5793 2171 5 5793 
2375 5 5802 2408 5 5802 

1 2 050 050 1 2 040 040 1 
NO 22 3 576 5470 l 
-50 l 5870 · 0 l 5820 
194 1 5808 238 l 5808 
325 2 5746 325 2 5725 
380 3 5780 391 3 5794 
507 3 5807 1500 3 5870 

1 2 050 050 1 2 040 040 1 
RR N 2 19 1 576 5470 

292 
293 
294 
295 
297 
,300 
302 
303 
304 . 
305 · 

'306 
'310 
312 
313 
314 
315 
317 
311 

312 
, 313, 
31 '+· ,, 
315' 

l 

1 

0 1 5792 
19 1 5792 
43 1 5732 
60 1 5763 

2 038 038 

0 l 
0 -9 

43 1 
l 67 

5761 
5792 
5792 
5772 

Nl 4 24 2 31 . 1 
0 1 5838 57 1 5838 

225 l 5828 265 l 5828 
458 1 5835 500 2 5835 
650 2 5835 702 2 5835 
905 2 5835 936 2 5835 
0 S 19 5 577 5580 l 

-999 1 5870 0 1 5820 
172 1 5786 180 2 5786 
224 3 5735 231 4 5764 
303 5 5803 326 5 5812 
2 050 050 i'' 2 0,50 050 1 
0 0 19 5 ,577 5590 1 

-999 l ,5870 
172 l 5786 
224 ·3 5735 
303 5 5803 

0 l 
180 2 
231 4 
326 ,5 

5820 
5786 
5764 
5812 

64 1 5793 
261 1 5785 
437 l 5777 
640 l 5771 
803 l 5780 

1034 l 5775 
1123 3 5725 
1269 5 5754 
1455 5 5781 
1717 5 5778 
1944 5 5781 
2221 5 5793 
2445 5 5800 

2 040 040 1 
3 

71 
280 
360 
425 

l 
1 
2 
3 

5797 
5808 
5725 
5791 

108 1 5787 
296 1 5775 
478 l 5773 
672 l 5770 
851 l 5779 

1073 l 5781 
1151 4 5725 
1316 5 5754 
1510 5 5782 
1767 5 5777 
1980 5 5785 
2267 5 5793 
3500 5 5860 

2 040 040 l 

116 
307 
360 
458 

1 
l 
2 
3 

5797 
5815 
5746 
5806 

2 070 070 
0 3 0 

M 
6 l 5753 

24 1 5792 
24 -9 5792 
67 · l 5792 

2 
114 
317 
555 
745 
967 
s 

1 
l 
2 
2 
2 

2 
5832 
5828 
5833 
5835 
5834 

80 l 5816 
190 3 5757 
247 5 5779 
352 5 5820 
2 045 045 1 
s 

80 
190 
247 
352 

l 
3 
5 
5 

5816 
5757 
5779 
5820 

2 

12 1 5751 
24 l 5743 
48 1 5792 
48 ~9 5792 

162 1 5827 
372 1 5835 
595 2 5833' 
798 2 5835 

1001 2 5834 

109 l 5811 
190 3 5735 
251 5 5783 

1500 5 5870 
2 l 00 100 1 

109 
, 190 
251 

1500 

1 
3 
5 
5 

5811 
5735 
5783 
5870 

155 1 5784 
318 1 5716 
517 1 577'.0 
700 l 577'.0 
900 l 5773 

1108 2 5783 
1152 5 5754 
1372 5 5757 
1563 5 5782 
1830 5 5780 
2036 5 5787 
2321 5 5795 

2 065 065 

159 1 5807 
320 2 5752 
364 3 5752 
471 3 5806 

19 1 5747 
36 l 5730 
48 1 5730 

1 
198 1 5828 
418 1 5835 
623 2 5833 
857 2 5835 

144 1 5796 
224 3 5735 
276 5 5795 

2 100 100 

144 
224 
276 

1 
3 
5 

5796 
5735 
5795 

' ' •· .,,,, 
• l ' , I ~'' "r ; , i ' 

I, •1 '•1,' • 'I ' ' ,, 
' ,l '" 

I ' t 
I ,,. 
' ' ,111 
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l' ,l 

•" ! ,, 

1,'. 
'1,, ,: 

j '!, .I ni' 'I' it ' .11 
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!,DATE= 9/21/76 

OOERROR(S)<>O 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 12,DATE= 9/21/76 

----========================================================-=======--=--------
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE l OF l 

KNUTILLA 

============================================================-================--
SECID AT DISTANCE/ LENGTH/DISCHARGE/ 

WS ELEV/ HV / HF / HE 
AREA 

I 
/CONVEYANCE/ ALPHA/ 

EG / V / FN 
LEW 
I 

I 
ACC 

REW 
0100 

==============================================================================-
MAT 

5B3.30 / 
4910 / 

0.00 I 
0 I 1980. / 15334. / 1094382. / 1.31 / -549. / 3025. 

/ 583.30 / 0.13 / 0.011 0150 

-------------------------------------------------------------------------------NAT 5470 / 560 / 1980. / 2430. / 163020. / 3.11 / -13. / 917. 
583.30 / 0.03 / O.Ol / 0.02 / 583.33 / 0.81 / 0.11 / 0.003 oxso 

---------------------------- BEGIN BRIDGE ANALYSIS---------~-----------------= 
RR N AT 5470 / / 1575. / 256. / 14930. / 1.00 I O. I 67. 

583.30 / 0.59 / . / 6.15 / 0.16 / OBOO 

-------------------------------------------------------------------------------ROAD OVERFLOW CCFSl / LEF·T 372. I RIGHT 35. I 
ORGO 

-------------------------------------------------------------------------------0 AT 5580 / 
583.31 1 0.00 1 

110 / 1980. / 1684. / 98568. / 3.68 / -262. I 653. 
0.03 I 0.04 I 583.39 / 1.18 / 0.16 / -0.011 °AS 0 

-------------------------------------------------------------------------------M = 0.18 / E = 0.29 /KO= 0.31 / 1857. / 106512. / 3.78 / -298. / 694. 
583.49 1 0.01 1 1 583.56 1 1.01 1 0.15 1 oAso 

,.----------------------------- END BRIDGE ANALYSIS-----------------------------
0 AT 5590 / 10 / 1980. / 1857. / 106512. / 3.78 / -29B. / 694. 

583.49 / 0.07 / O.OO / O.O / 583.56 / 1.07 / 0.15 / -0.004 oxso 
-------------------------------------------------------------------------------

,, ' 
,1'' I 

'I ,j, '1 
I:' 

,'I' ,., ,., 

END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 17,DATE= 9/21/76 

====--=-=======-=-============================================================= 
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE l OF 1 
ooo FLOODWAY ANALYSIS ooo HOR FW 

KNUTILLA 

====-==-========--=======-====================================-================ 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ 

WS ELEV/ HV / HF / HE 
AREA 

I 
/CONVEYANCE/ ALPHA/ 

EG I V / FN 
LEW 
I 

I 
ACC 

REW 
0100 

============================================================-================== 
MAT 

583.40 / 
4910 / 

0 .O 1 / 
0 I 1980. / 3016. / 305530. / 1.32 I 1008. / 1408. 

/ 583.41 / 0.66 / 0.04/ 0150 

-------------------------------------------------------------------------------NAT 5470 / 560 / 1980. / 749 0 / 94970. / 1 0 45 / 307 0 / 407. 
,,, 583.40 1 0.16 1 o.08 1 0.01 1 583.56 1 2.64 1 0.19 1 -0.002 oxso 

---------------------------- BEGIN BRIDGE ANALYSIS---------~------------------
RR N AT 5470 / / 1394. / 256. / 14930. / 1.00 / O. / 67. 

[O 583.40 / 0o46 / / 5o44 / 0.)5 / 08QO 

'0 (, 

-------------------------------------------------------------------------------ROAD OVERFLOW (CFS) / LEFT 470. / RIGHT I IO. I 
ORGO 

-------------------------------------------------------------------------------0 AT 
583.53 / 

5580 / 
0.06 / 

110 I 1980. / 
o.o4 1 o.o 

1900. / 108487. / 3.80 / -307. / 704. 
1 583.60 1 1.04 1 0.15 1 -0.000 oAso 

-------------------------------------------------------------------------------M = 0.10 / E = 0.57 /KO= Ool4 / 1966 0 / 111536. / 3 0 83 / -319. / 719. 
583.60 / 0.06 / / 583.66 / 1.01 / 0.15 / OASO 

----------------------------- END BRIDGE ANALYSIS-----------------------------
0 AT 5590 / 10 / 1980. / 729. I 77082. I 1.53 / 172. I 272. 

583.55 / 0.18 / O.OO / 0.06 / 583.72 / 2.72 / 0.21 / 0.000 oxso 

-------------------------------------------------------------------------------
END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °** PAGE COUNT= 19,DATE=I0/10/74 

====================================================================-========== 
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE, Ml FWY 
PAGE I OF I 

t<NUTJLLA 

tHl-0 ~· non\.JAV AI\IAI VC:.TC:. ,a.,a.,a. n1n VC:.A C"W 
I ._.., ,_....,,...., • r,{ .,...._ I - ... ... -- -- -- V • y W _, ~ T ... 

========================================================================-====== 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

*ID* WS ELtV / HV / HF 1· HE EG / V / FN 
=======-======--=-=======-=======================-============================-

0 AT 5580 / 
583.58 / o.07 / 

n , 
V r 1no.n I 1~1L I ln7C:"31 1 1 .... ~ 1 "")n 1 ""'lln .... 

.1.""7UVe , J.;;J&Oe , .I.UIJ'-1• , 1•':fC: , -CU• , ..JVV• 

1· 583.65 i .. 1.so 1· o.1s1 oJS* 
============================ BEGIN BRIDGE ANALYSIS~--~-------~----------------
BR OAT 5580 / / 0. I 209. / 15385. / 1.00 / O. / 41. 

583.58 1 o~o 1 1· 0 0 0 1· 0.07 I OBO* . . 
·-------------------------------------------------------------------------------ROAD OVERFLOW (CFS> / LEFT 6252. / RIGHT 6252. / 

' . 
*RG* 

-------------------------------------------------------------------------------PAT 
583.65 I 

5680 / 
0.01 I 

100 I 
O.Q2 I 

1980. / 
o.o I 

3202. I 203080. I 1.83 I 484. / 2202. 
583.67 i 0.62 / 0.01 1 =O.ooo itASi!-. -

-------------------------------------------------------------------------------
M = **** / E =****/KO·=****/ 
583.65 / 0.01 / 

3202. I 203080. / 1.83 I 484. / 22020 
I 583.67 J 0.62 / 0.07 / · *AS* 

============================= END BRIDGE ANALYSIS---~-------------=-------==-• 
Q AT 

583.69 / 
E::.070 ~ 
~ _,,, I V , 

0.05 / 
~an ~ 
~ 7V , 

O.Q6 / 
1980. I 

0.02 I 
1101'. I 1n11-:>~ I 1 ~D. I OLn ,1 1~'7"'7 &&7"T•, .aua&,c:•, a.,u, 707•, 1~••• 

583.74 i- 1.66 1· 0.15 / -0.000· *XS* 
' --------------------------------------------------------------------------------RAT 

584.03 / 
6530 / 

0. 22. I 
560 / 1980. / 

o.~3 1 · 0.00 1 
667. / 

584.26 / 
50628. / 1.62 / 998. / 1324. 

2.97 / 0.29 / -0.000 *XS* ' . . -----------------------~-------------------------------------------------------
S• AT 

584.97 / 
6910 / 

0;37 I 
380 / 1980. / 405. / 29224. / 1.00 / 40. / 

i.01 1 0.01 1 585.34 1· 4.aa 1 ,0.41 1 o.~oo 
130. 

OXS* 

-------------------------------------------------------------------------------

' ,, ' 

,i': ·! 
.,! '.' 

I' ·I·,, 1:•' j1 

' 

END OF THIS PROFILE 
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• USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT== 1,DATE==I0/I l/74 • 

• ,ooo INPUT CARD PRINTOUT ooo • 

I 20 PLUM CR FWY KNUTILLA 4 5 2 99 12 
• 2 21 58355 58~55 '58355 5835!5 58355 ., 

3 341 p I 27 4 580 5680 2 4 
4 343 1980 1980 1980 1980 1980 

• 5 344 -306 l 5900 64 l . . !~850 l 000 l 5820 I 043 l 5808 l 069 l 5808 • 
5 345 1093 I 5808 1106 I 5811 1130 I 5812 1165 I 5803 1213 I 5797 
5 346 1243 I 5794 126~ 2 5788 I26~ 3 5772 1269 3 5761 1269 3 5736 

• 5 347 '1308 3 57310 !-~08 4 '5772 1341 ~ 5780 1385 4 5791 ll422 4 5799 • 
5 348 1462 4 5808 1499 4 5809 1534 4 5813 1563 4 5813 1580 4 5820 
5 349 2708 4 5850 4058 4 5900 

• 6 352 I ;2 040 040 l 2 045 045 l 2 045 045 l 2 040 040 • 
3 355 IJ O l 6 3 580 5970 I 3 
5 358 -369 I 5900 -69 l 5856 1000 I 5820 1047 I 5799 1091 I 5802 

• 5 359 111'3 l 5800 ll2.! 2 5790 1135 2 57f?5 1135 2 5740 11165' 2 57~,0 • 
5 360 1165 2 5765 1169 2 5775 1185 2 5801 1193 3 5820 2193, 3 5850 
5 36i 3•~93 3 5901) . . ~ 

• 6 364 I i2 040 04Q l 2 045 04!> l 2 040 040 • 
3 367 H O 16 3 582 6530 l 3 
5 370 ••54 l 5900 446 l !>850 1000 l 5830 1031 I 5828 l083 I 58i;!7 

• 5 371 1111 i 5826 l i31 l 5826 ~ 2 5825 1157 2 5778 ll57 2 57S8 • 
5 372 1190 2 5758 1190 2 5778 1194 2 5782 1201 3 5830 2101 3 58SO 
5 373 3•~01 3 5901) . . ----

• 6 376 l ;~· 045 Q45 l ? Q45 Q4!> l ? 04Q Q40 • 
3 379 SO 13 3 584 6910 I 3 
5 382 -!>40 I 5900 0 l ~i850 21 I 5843 40 2 5841' 60, 2 58214 

• 5 38~ 74 2 578il 74 2 5776 IQ4 2 5776 104 2 578i 107 2 57912 • 
5 384 117 2 5818 130 3 5850 2230 3 5900 
6 387 I ,2-045 045 I 2 055 055 I 2 040 040 . - . --- . 

• • 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 8,0IATE=l0/11/74 

====================================================-========================== 
WATER-SURFACE PROFILE FOR: PLUM CR FWY 
PAGE 1 OF 1 

KNUTILLA 

======-==================================================================-====-
SECID AT DISTANCE/ LENGTH/DISCHARGE/ A.REA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

0100 ws· ELEV / HV / . HF / IHE EG / V / FN 
========================================-====================================== 

P AT 
583.55 / 

5680 / 
0.01 / 

0 I 1980 • / 3025. / 191309. / 1.86 / 516. / 2163. 
1 ·583.56 1 o.65 ,· 0.011 01so 

-------------------------------------------------------------------------------
Q AT 

583.59 / 
5970 / 

0.04 / 
290 / 1980. / 1741. / 101425. / 2.11 / 432. / 1724. 

0.06 ,· 0.02 1 583.64 1 1.14 ,· 0.15 1 -0.000 oxso 

-------------------------------------------------------------------------------R AT 
583.94 / 

6530 / 
0.21 / 

560 / l 980. / 
o.43 1 0.08 1 

853. / 50749. / 2.49 / 741. / 1622. 
584.14 1 2.32 ,· 0.29 1 -0.001 oxs 0 

-------------------------------------------------------------------------------S AT 
58•~.87 I 

6910 / 
·o.37 I 

380 / I 980 • / 
1.02 1 0.08 1 

415. 1 28847. 1 1.05 1 
585.25 ,· 4.77 / 0.41 / 

4 • / 129. 
0.00·1. oxso 

-----------------------------------------~-------------------------------------

,, 
I 

END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 14,DATE=lD/ll/74 

==============================================================================-
WATER-SURFACE PROFILE FOR: PLUM CR FWY 
PAGE I OF l 
ooo FLOODWAY ANALYSIS ooo 010 VSA FW 

KNUTILLA 

==============================================================================-
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CO~VEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

0100 WS ELtV / HV / HF / HE EG / V / FN 
==============================================================================-

PAT 
583.bS / 

5680 / 
·0.02 I 

·o I 1980. / 1884. / 191299. / 1.14/1050. / 1476. 
/ 583.677-- 1.05/. 0.09/ •orso 

-------------------------------------------------------------------------------
Q AT 

583.69 I 
5970 / 

o.05 / 
290 / 1980. / 

, 0.06 /. ·0.02 / 
1197. I 101302. I 1.28 / 968. / 1377. 

583.75} 1.65 ,· 0.15 / -0.000· 'OKSO 

-------------------------------------------------------------------------------A AT 
58•+.03 I 

6530 /, 
0.,!2. I 

560 / 1980. / 
o.43 1 ·0.00 1 

668. l 
584.,~6 / 

50715. / 1.63 / 998. / 1326. 
2.96 ,· 0.29 / -0.000 OKSO . -

-------------------------------------------------------------------------------S AT 
58<+.97 I 

6910 / 
0.37 / 

380 / 1980. / 
1.01 ,- 0 .• 01 1 - . 

405. I 29222. I 1.00 / 40. I 130. 
585.34 ,- 4.89 ,· 0.41 / 0.000 °KS 0 

-------------------------------------------------------------------------------

! 1 1 '1 .. ,, I i'. • 
' ·1 

'" "' 

END OF THIS PROFILE 
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:. • 
• USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= l,OATE= 2/11/75 • 
• *** INPUT CARD PRINTOUT*** • 

I 308 PLUM CREEK AT MONROE, MI KNUTILLA 7 5 2 99 12 

• 2 309 57935 58055 58192 583-.8 58527 • 3 310 0 I 18 3 577 5580 I 3 
4 311 1000 1350 1670 1980 2700 

• 5 312 -999 I 5850 0 I 5820 80 I 5816 109 I 58 I I 144 I 5796 • 5 313 172 I 5786 180 2 5786 190 2 5757 190 2 5735 224 2 5735 
5 314 231 3 5764 247 3 5779 251 3 5783 276 3 5795 303 3 5803 

• 5 315 326 3 5812 352 3 5820 1500 3 5850 • 6 317 I 2 050 050 I 2 045 045 I 2 100 100 
3 320 BR 0 2 12 I 577 5580 0 3 0 

• . M **ERROR(Sl** • 5 323 0 I 5794 0 I 5735 5 I 5734 10 I 5732 15 I 5729 
5 324 20 I 5738 27 I 5752 33 I 5761 37 I 5754 41 I 5757 

• 5 325 41 I 5794 0 -9 5794 • 6 328 I 2 035 035 
3 331 01 4 28 3 22 I 3 I I I I 

• 5 334 -900 I 5880 -430 I 5850 0 I 5810 59 I 5807 107 I 5804 • 5 335 156 I 5803 218 I 5801 270 I 5800 327 I 5800 388 I 5800 
5 336 445 I 5807 484 I 5814 500 2 5818 507 2 5820 538 2 5820 

• 5 337 550 3 5817 573 3 5814 617 3 5807 661 3 5808 702 3 5814 • 5 338 754 3 5815 786 3 581 I 836 3 58 I I 880 3 58 I I 934 3 58 I I 
5 339 1000 3 5810 2100 3 5850 3050 3 5900 

• 3 341 p 5 28 4 580 5680 3 4 • 5 344 -306 I 5900 -260 I 5853 140 I 5836 1000 I 5820 1043 I 5808 
5 345 1069 I 5808 1093 I 5808 1106 I 581 I 1130 I 5812 I 165 I 5803 

• 5 341:> 1213 I 5797 1243 I 5794 1264 2 5788 1267 3 5772 1269 3 5761 • 5 347 1269 3 5736 1308 3 5736 1308 4 5772 1341 4 5780 1385 4 5791 
5 348 1422 4 5799 1462 4 5808 1499 4 5809 1534 4 5813 1563 4 5813 

• 5 349 1580 4 5820 2708 4 5850 4058 4 5900 • 6 352 I 2 040 040 I 2 045 045 I 2 045 045 I 2 040 040 
3 355 fl 0 20 3 580 5970 I 3 

• 5 358 -369 I 5900 -69 I 5850 620 I 5853 850 I 5836 1000 I 5820 • 5 359 1047 I 5799 1091 I 5802 1113 I 5800 I 131 2 5790 1135 2 5765 
5 360 1135 2 5740 1165 2 5740 1165 2 5765 1169 2 5775 1185 2 5801 

• 5 36 I I I 93 3 5820 1230 3 5836 2120 3 5836 2480 3 5853 3493 3 5900 • 6 364 I 2 040 040 I 2 045 045 I 2 040 040 
3 367 R 0 17 3 582 6530 I 3 

• 5 370 -54 I 5900 900 I 5854 1000 I 5830 1031 I 5828 1083 I 5827 • 5 371 I I I I I 5826 1131 I 5826 1146 2 5825 1157 2 5778 1157 2 5758 
5 372 1190 2 5758 1190 2 5778 1194 2 5782 1201 3 5830 1230 3 5854 

• 5. 373 2101 3 5850 3401 3 5900 • 6 376 I 2 045 045 I 2 045 045 I 2 040 040 
3 379 S 0 13 3 584 6910 I 3 

• 5 382 -540 I 5900 0 I 5850 21 I 5843 40 2 5841 60 2 582 .. •· 5 383 74 2 5781 74 2 5776 104 2 5776 104 2 5781 107 2 5792 
5 384 I I 7 2 5818 130 3 5850 2230 3 5900 

• 6 387 I 2 045 045 I 2 055 055 I 2 040 040 • 
' ·• • 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 11,0ATE= 2/11/75 

--==-------===----====----------=============-------=====================-=----
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE• MI KNUTTLLA 
PAGE 1 OF 1 
-=====---=====----====------=-===============-------=---=-==---=====-===--- ---
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW 

/ 
/ REW 

ACC *ID* WS ELEV/ HV / HF / HE / EG / V / FN 
-===-=----====----====------=-===============-------=-----==---==-==--==- -----

OAT 
579.35 / 

5580 / 
0 .21 / 

0 / 1000. / 317. / 24337. / 1.38 / 151. / 273. 
/ 579.56 / 3.15 / 0.30/ *IS* 

=======-=================-== BEGIN BRIDGE ANALYSIS----------------------------
894. I 207. / 22461. / 1.00 I O. / 41. BR OAT 

579.35 / 
5580 / 

o.29 / 
I 

/ 4 0 32 / o.34 / *BO* 

-------------------------------------------------------------------------------
ROAD OVERFLOW (CFS) / LEFT 103. I RIGHT 0. I 

PAT 
579.55 / 

5680 / 
0.16 / 

100 / 1000. I 
0.15 / o.o I 

*qG* 

366. / 28100. I 1.37 / 1228. I 1406. 
579.71 / 2.73 I 0.25 I -0.000 *AS* 

M = 0.78 / E = 0.61 / K* = 2.57 / 536. / 40016. / 1.51 / 1165. / 1440. 
580.29 / 0.08 / / 580.38 / l.87 / 0.18 / *AS* 

----------------------------- END BRIDGE ANALYSIS-----------------------------
Q AT 5970 / 290 / 1000. / 305, / 22374. / 1.24/1033. / 1187. 

580.54 / 0.21 / 0.32 / 0.06 / 580.75 / 3.28 / 0.31 / -0.012 *XS* 

-------------------------------------------------------------------------------R AT 
58 I. 74 I 

6530 / 
0.27 I 

560 / 1000. / 
l.c3 / 0.03 / 

238. I 20395. I 1.00 / 1148. / 1199. 
582.0l / 4.20 I 0.34 / 0.000 <>XS* 

-------------------------------------------------------------------------------SAT 
583.00 / 

6910 / 
0.26 / 

380 / 1000. / 
1.25 / o.o / 

243. / 14956. / 1.00 / 
583.26 / 4.11 / 0.39 / 

END OF THIS PROFILE 

53. / 122. 
0.000 *XS<> 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *"* PAGE COUNT= 13,DATE= 2/llt7S 

===================================================================---======---
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE• MI 
PAGE l OF I 

KNUTILLI\ 

====================================================================-========== 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

<>ID* WS ELEV/ HV / HF / HE EG / V / FN 
====================================================================--=======--

0 A.T 
580.55 / 

5580 / 
0.20 I 

0 I 1350. I 503. I 38021. I 1.76 / 122. / 309. 
/ 580.75 / 2.6A / 0.27/ <>IS* 

=======================-==== BEGIN BRIDGE ANALYSIS--=----=------=----:-:------
565. I 209. / 15385. / 1.00 I O. I 41. BR OAT 

580.55 / 
55AO / 

u .11 / 
I 

I 2 0 70 I 0.20 I <>BO* 

-------------------------------------------------------------------------------
ROAD OVERFLOW {CFS) / LEFT 772. I RIGHT 14. / 

PAT 
580.75 / 

5680 / 
0.10 I 

100 / 1350. / 
0.10 / o.o I 

*RG* ----
668. 1 · soo03. 1 1.52 1 1148. 1 1460. 

580.84 1 2.02 1 0.20 1 ~o.ooo <>AS* 

-------------------------------------------------------------------------------M = 0.48 / E = 1.00 / K* = ].4] / 726. I 51617. I 1.12 I 1039. I 1soo. 
580.91 1 0.09 1 1 591.00 1 1.86 1 o.19 1 oAs 0 

----------------------------- E~D BRTDGE ANALYSIS-----------------------------
Q AT 5970 / 290 / 1350 0 / 409. / 30389. / 1 0 26 / 1018. / 1190. 

581.18 / 0.21 I 0.34 / 0.06 / 581.40 / 3.30 / 0.32 I -0.000 <>XS* 

-------------------------------------------------------------------------------RAT 
582.44 / 

6530 / 
0.37 I 

560 / 1350. I 
1.34 1 o.oa 1 

275. I 25077. I 1.00 I 1146. / 1200. 
582.82 / 4 0 90 / 0.38 / 0.000 <>XS* 

-------------------------------------------------------------------------------SAT 
583.90 / 

6910 / 
0.29 1 

380 / 
1.38 / 

1350. { 
o.o I 

312. / 
584.19 / 

20039. / 1.00 / 42. / 126. 
4.32 1 o.39 1 0.000 ~xs<> 

-----------------------------------------------------------~-------------------

'' ''.l ; I ' ,JI, 
'I 
'' 

END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °•• PAGE COUNT= 15,0ATE= 2/11/75 

====-=---~====-=--=======-===================================================== 
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE, Ml 
PAGE I OF 1 

KNUTILL~ 

======--======================================================================= 
SECIO AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW 

/ 
I REW 

*ID" WS ELEV/ HY / HF / HE / EG / V / FN II CC 
=====----=====--=-=======-~===================-================================ 

0 AT 
581 .92 / 

5580 / 
0.15 1 

0 / 1670. / 827. / 59165. / 2.32 / 16. / 349. 
/ 582.07 I 2.02 I 0.22/ <>IS<> 

============================ BEGIN BqJDGE ANALYSIS----------------------------
BR OAT 5580 / / 0. I 209. / 15385. / 1.00 / O. / 41. 

581.92 / o.o / I o.o I 0.13 / <>BO<> 

-------------------------------------------------------------------------------ROAD OVERFLOW CCFSl / LEFT 3315. / RIGf-1T 1678. / 

P ~.T 5680 / 
5~2.08 / 0.04 / 

100 I 1670. / 
0.0S I 0.0 

"~!G* 

1347. / 95421. / 1.67 / 959. / 1609 • 
/ 582.12 / 1.24 / 0.13 / -0.000 *AS• 

-------------------------------------------------------------------------------~=***"IE = ••• 0 / K* = <><><><> / 1347. / 95421. / 1.67 / 959. / 1609. 
582.08 / 0.04 / / 582.12 / 1.24 / 0.13 / <>AS* 

----------------------------- END BRIDGE ANALYSIS----~------------------------
Q AT 5970 / 290 / 1670. I 599. / 47290. I 1.24 / 9Al • / 1198. 

582.20 / o.15 / o.18 / 0.05 / 582.35 / 2.79 / o.26 / -0.000 <>XS• 

-------------------------------------------------------------------------------RAT 
583.12 / 
-------a-

s AT 
584.53 / 

6530 / 
0.40 / 

--------
6910 I 

o.32 1 

560 / 1670. / 
1.0'5 I 0.13 / 

380 I 1670. I 
1.33 / o.o , 

371. / 31601 • / 1.28 / 995, / 1202, 
583.52 / 4.50 / 0.38 / 0.000 <>XS<> 

374. I 25298. / 1.03 I 
584.85 / 4.47 / 0.39 / 

14 • / 128. 
0.001 <>XS<> 

-------------------------------------------------------------------------------

·, ~ ' I ' i I'' I ' ' 

,. 
•, 

END OF THIS PROFILE 
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USGS STEP-RACKWATER PROGRAM - VERSION 72,339 *~~ PAGE COUNT= 17,0ATE='2/IJ/75 

:=~============================================-=============================--
WATER-SURFACE PROFILE FOR! PLUM CREEK AT MONROE, MI 
PAGE I OF I 

KNUTILLA 

===============================================-===========================-=--
SECID AT DISTANCE/ LENGTH/DISCHARGE/ ARE.ti 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
/ 

ACC 
REW 

*ID~ WS ELEV/ HV / ~F / HE EG / V I FN 
=============================================================================--

0 AT 
583.48 / 

5580 / 
0.06 I 

0 / 1980. / 2159. / 107500. / 4.73 / -493. / 918. 
/ 583.54 / 0.92 / 0.15/ *IS* 

============================ BEGIN BRIDGE ANALYSIS----------------------------
BR OAT 5580 / / 0. I 209. / 15385. / 1.00 / O. / 41. 

583.48 / o.o / I 0.0 I 0.07 / *BO~ 

-------------------------------------------------------------------------------ROAD OVERFLOW !CFS) / LEFT 5811. / RIGHT 5698. / 
~RG* 

-------------------------------------------------------------------------------PAT 
51:!3.55 / 

5680 / 
0. 0 I / 

100 / l'lB0. I 
0.02 I o.o 

32Q5. / 196794. / 2.00 / 167. / 2)63. 
/ 583 0 56 / 0 0 60 / 0.07 / -0.000 *AS* 

~ = *OOO IE= 0000 / K* = 000* I 3295. / 196794. / 2.00 I 167. / 2163. 
583.55 / 0.01 / / 583.56 / 0.60 / 0.07 / *AS* 

----------------------------- ENO BRIDGE ANALYSIS-----------------------------
Q AT 5970 / 290 / 1980. / 1010. / 82145. / 1.37 I 851. / 1230. 

583.58 1 o.oa 1 0.01 1 o.o4 1 583.67 1 1.96 1 0.10 1 0.000 °•s 0 

-------------------------------------------------------------------------------RAT 
584.05 / 

6530 / 
0.27 I 

560 / l980. / 
o.56 1 o.o9 1 

588. / 47467. / 1.53 / 956. / 1214. 
584.32 / 3.37 / 0.31 I 0.000 *XS* 

-------------------------------------------------------------------------------
SAT 

585.04 / 
6910 / 

0.34 / 
380 / l980. / 

1.02 / 0.04 / 
437. / 30726. / 1.07 / -4. / 147. 

585.38 / 4.53 / 0.39 / 0.000 *XS 0 

-------------------------------------------------------------------------------

'1, ,, '· <1 

ENO OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 19,DATE= 2/11/75 

-------=----=-----============================================================= 
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE, MI 
PAGE 1 OF 1 

KNUTILLA 

--------------------===---=-=================================================--
SECIO AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

*ID* WS ELEV/ HV / HF / HE EG / V / FN 
------==----=------======-=-=================================================--

0 AT 
585.27 / 

5580 / 
0.01 / 

0 I 2700. I 5805. / 280288. / 3.76 I -999. / 1500. 
/ 585.28 i 0.47 I 0.06/ *IS* 

============================ BEGIN BRIDGE ANALYSIS----------------------------
BR OAT 5580 / / 0. I 209. / 15385. / 1.00 / O. / 41, 

585.27 / o.o / / 0,0 / 0.04 / *BO* 

-------------------------------------------------------------------------------ROAD OVERFLOW (CFS) / LEFT 8149. / RIGHT 9137. / 
*RG* 

-------------------------------------------------------------------------------PAT 5680 / 100 / 2700. I 7685, / 555388. / 1.34 / -255. / 2783. 
585.28 / o.oo I O.OO / 0,01 / 585.28 / 0,35 / 0.04 / -0.011 *AS* 

-------------------------------------------------------------------------------M = **** / E = **** / K* = **** / 7685. / 555388. / 1.34 / -255. / 2783. 
585.28 / 0.00 / / 585.28 / 0.35 / 0,04 / *AS* 

----------------------------- END ARIDGE ANALYSIS-----------------------------
0 AT 5970 / 290 / 2700. / 3731, / 214039. / 2.15 / -86, / 2476. 

585.28 / 0.02 / 0.02 / 0.01 / 585,30 i 0.12 I 0.09 / -0.011 *XS* 

-------------------------------------------------------------------------------RAT 
585,43 / 

6530 / 
0.16 / 

560 / 2700, / 1219. / 
0.22 I 0.07 I 585,59 / 

85682. / 2.11 / 894. / 2213. 
2.22 I 0.24 / 0.000 *XS* 

-------------------------------------------------------------------------------SAT 
586.02 / 

6910 / 
0,26 I 

380 I 2700. I 
0.64 / 0.05 / 

839. I 50352. / 1.63 / -110. / 559. 
586.28 / 3.22 / 0.33 / -0.000 *XS* 

-------------------------------------------------------------------------------
ENO OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 <><><> PAGE COUNT= 8,DATE= 2/11/75 

=============================================================================-= 
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE• MI 
PAGE l OF 1 

KNUTILLA 

=============================================================================--
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
/ 

ACC 
REW 

OJQ<> WS ELEV/ HV / HF / HE EG / V / FN 
=============================================================================--

P .I\ T 5680 / 
5d3.55 I 0.01 / 

Q AT 
583.59 I --------

R I\ T 
584.05 / 

5970 / 
o.oa / --------

6530 / 
0.27 / 

0 / 1980. / 3296. I 196854. / 1.99 / 167. I 2163. 
/ 583.56 / 0.60 / 0.07/ 015° 

290 / 1980. / 
0.01 / 0.04 / 

-----------------560 / 1980. / 
o.56 / 0.09 / 

1011. / 82161. / 1.37 / 851. / 1230. 
583.67 / 1.96 / 0.18 / 0.000 *XS<> 

---------------------------------------588. / 47477. / 1.53 / 956. / 1214. 
584.32 / 3.37 / 0.31 / 0.000 °xs 0 

-------------------------------------------------------------------------------SAT 
5!:15.04 / 

6910 / 
0.34 / 

380 / 1980. / 
1.02 / 0.04 / 

437. / 30726. / 1.07 / 
585.38 / 4.53 / o.39 / 

-4. / 147. 
0.000 <>XS<> 

-------------------------------------------------------------------------------
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 14,0ATE= 2/11/75 

=======-=================-=-================----=-=====---==---==-==--=-=--- --
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE, MI 
PAGE I OF I 
ooo FLOODWAY ANALYSIS ooo 010 VSA FW 

KNUTILLA 

=============================================================================== 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC 0 1D 0 

=============================================================================== 
PAT 5680 / 0 I 1900. 1 1966. 1 196824. 1 1.1s 1 1011. 1 1410. 

583.65 / Oo02 I / 583.67 / 1.01 / o.08/ ors 0 

-------------------------------------------------------------------------------Q AT 5970 / 290 / 1980. / 809. / 82570. /I.OSI 1031. / 1193. 
583.68 / 0.10 I 0.07 I 0.04 I 583.78 / 2.45 / 0.18 / 0.000 °xs 0 

-------------------------------------------------------------------------------RAT 6530 / 560 / 1980. / 547. / 47459. / 1.34 / 1025. / 1201. 
584.15 1 0.21 1 o.s6 1 o.o9 1 584.43 1 3.62 1 o.31 1 0.000 oxso 

-------------------------------------------------------------------------------SAT 6910 / 380 / 1980. / 420. / 30947. / 1.00 I 40. / 130. 
s0s.13 1 o.35 1 1.01 1 0.04 1 585.48 1 4.71 1 o.38 1 0.001 °~s 0 

-------------------------------------------------------------------------------
END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ••• PAGE COUNT= l ,OATE= 3/26/76 

... ~, 
••• INPUT CARO PRINTOUT••• 

..., l l RIVER RAISIN 10 6 2 5 12 '"l 
2 " 59825 59885 59917 60000 59917 59917 
3 1851 BL AV l 21 3 596 27330 l 3 .., • 1852 10200 l·HOO 16500 22000 16500 16500 ,; 
5 IBS1t 0 I 6020 24 I 6001 50 I 5992 67 I 5996 82 I 5996 
5 1855 114 I 59A2 157 I 5974 203 I 5969 241 I 5975 283 l 5980 .., 5 1856 313 I 5972 354 I 5981 386 I 5989 420 I 5979 '35 2 5979 ,, 
5 1857 442 2 5946 442 2 5905 772 2 5905 772 2 5946 773 3 5969 
5 1858 784 3 6020 

"' 6 1861 l 2 040 040 l 2 032 032 I 2 050 050 ,.., 
3 1864 BM AW 0 21 3 596 27640 I 3 
5 1867 0 l 6020 4 I 6015 34 l 6009 71 I 5988 95 I 5990 ,. s l86t1 119 l 5990 163 I 5978 214 l 5978 242 l 5975 283 I 5975 ") 
5 1869 323 I 5968 375 I 5967 402 I 5973 429 2 5975 432 2 5949 
5 1870 432 2 5909 779 2 5909 779 2 5949 787 3 5969 804 3 5978 .. 5 187l BIS 3 6020 0 
• 1874 I 2 045 045 l 2 032 032 I 2 040 040 
3 1877 BN AX O JO 3 596 28180 I 3 ... s 1880 0 I 6020 ,. I 6001 83 l 598b 140 I 5981 220 I 5991 0 
5 1881 296 I 5988 347 I 59B1 393 I 5984 436 l 5989 473 I 5996 
5 1882 488 I 5997 516 I 5997 558 I 6000 576 I 6000 597 I 5993 .. 5 1883 633 I 5992 650 2 5992 660 2 5981 673 2 5951 673 2 59118 () 
5 1884 1019 2 5908 JOU 2 595) 1023 3 5963 1085 3 5974 l 126 3 5972 .;_( 5 199::, 1170 3 5967 J236 3 5966 1288 3 5969 1312 3 6001 1338 3 6020 ... 6 1881:i I 2 040 040 l Z 032 032 2 200 100 \'0.? 0 
3 1891 BO AY 0 26 3 596 28700 l 3 
5 1894 0 I 6020 38 I 6008 75 l 6004 112 l 5993 I 30 I 6001 .., 5 1895 lSB I 6000 168 2 6010 188 2 5984 197 2 5960 }97 2 59.!0 •:) 
5 1896 543 2 5920 543 2 5960 551 2 5978 SBO 3 5988 622 3 5988 \.\ 
5 1897 678 3 5985 779 3 5985 840 3 S981 884 3 5981 914 3 5974 

'-' 5 1891:l- 927 3 5979 947 3 5979 992 3 5986 1042 3 5994 1077 3 6000 0 
5 189',1 1102 3 6020 
6 1902 I 2 045 045 l 2 034 034 1 2 040 ••• 
3 1905 BP • , 0 28 3 , .. 29200 l 3 u 
5 l90ti 0 l 6020 14 I 6001 JO I 6017 54 l 6007 85 I 6004 
5 1909 99 2 6000 107 2 5970 107 • 5937 418 2 5937 41B 2 5970 

I. 
C• 5 1910 421 2 5979 445 3 6002 499 l 6008 550 3 6008 587 3 6011 .., 

5 1911 625 3 6002 663 3 5980 691 3 5975 739 3 5982 7AO 3 5979 
5 1912 829 3 5987 872 3 5987 928 3 5986 972 3 5981 1020 3 5979 
5 19\3 1011 3 5981 1 IOI 3 6002 1134 3 6020 u 
6 l9lb I 2 045 045 I 2 035 035 2 080 080 
3 1919 BO BA 0 27 3 599 29730 l 3 
5 1922 0 l 6050 18 I 6041 40 I 6023 72 l 6025 87 I 6020 ..) 
5 192'.j 90 2 5971 90 2 5940 385 2 5940 JBS 2 5971 387 2 5980 
5 1924 .,, 3 6001 477 3 6018 526 3 6010 577 3 6005 637 3 6000 J ..., 5 1925 689 3 6001 742 3 6001 790 J 5999 836 3 5994 934 3 5994 u 
5 192b 988 3 5982 1045 3 5980 1105 3 5981 1152 3 6000 119 l 3 6017 
5 1927 1233 3 6035 1268 3 6050 

-· • l93U 2 030 030 I 2 040 040 I 2 080 080 

..., 

' 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ••• PAGE COUNT= 2tDA.TE= 3/26/76 

--, ... INPUT CARD PRINTOUT ••• 
~ J 2000 WRC 0 0 22 3 600 30510 I J C"', '. 5 2005 0 I 6051 75 I 6043 140 2 6005 158 2 5957 176 2 5935 

5 2006 214 2 59.fi.l 228 2 5930 271 2 SCJ36 321 2 5933 365 2 5935 - 5 200? 393 2 593~ .,, 2 5936 428 2 59~6 428 3 5972 439 J 59?9 \\ (:, .,, ~·· 5 2008 515 3 5985 582 3 5983 660 3 5999 1009 3 5999 1063 3 6010 
5 200~ 1083 J 6028 )430 J 6050 

"' 6 20l2 I ' oeo oea I 2 032 032 2 080 080 .. 
3 900 I 0 •• J 598 32020 3 

5-HIUENCE ERROR ,., 5 loo u 0 I 6070 3200 I 6068 3230 I 6068 3294 I 6012 ]]70 I 6000 ri 
5 1001 3405 I 6008 3455 I 5998 3505 2 5998 3515 2 5954 JS]S 2 5943 
5 1002 JS'i-5 2 5940 3555 2 5939 3560 2 59.\J 3560 2 5965 3570 2 5972 .., 5 loOJ 3580 2 5976 JSBS 2 5954 3595 2 59.\2 3605 2 5938 3635 ' 5949 Q 
5 loo 4 3645 2 5942 3655 2 5943 3665 2 5941 3685 2 5945 3695 ' 59,.3 L 
5 100':I 3705 2 5936 3735 2 5935 3745 2 5931 3755 2 5948 3765 2 5941 .., 5 1006 3715 2 59,H 3785 2 5940 3795 2 5940 3815 2 5945 3825 2 5938 0 5 100 7 3835 2 5938 3845 2 5937 3855 2 5939 3865 2 5939 3875 2 5934 
5 1008 3885 3 5946 389~ J 5975 3955 ] 599} 4005 J 5991 4055 3 6000 

f1 5 1009 4120 3 6006 4170 3 6050 4340 ] 6055 (') 
6 1010 I 2 080 080 I 2 032 032 2: 080 080 
3 1090 ' 0 •• J 600 37050 I 3 ... 5 llOO 0 I 6125 aoo I 6150 1390 I 6100 1400 I 6050 1420 I 6100 0 5 1101 2560 I 6100 2730 I 6050 2840 I 6050 3300 I 6054 3350 I 6054 
5 ll02 3450 I 6061 3500 I 6050 3550 I 6042 3600 2 6039 3620 2 5993 .. 5 1103 3630 2 5983 3650 2 5983 3660 2 5982 3680 2 5986 3700 2 5987 0 5 110'- 3710 2 5990 3720 2 s9,n 3730 2 6000 3740 2 6000 3750 2 6001 
5 1105 3110 2 5999 316Q 2 5996 3790 2 5988 3800 2 5985 382Q 2 5998 

\I 5 ll06 3840 2 6001 3850 2 5997 3860 2 6000 3870 2 5992 3BBO 2 5996 0 5 llOl 3890 2 5995 3900 2 5Q9Q 3910 2 5992 3920 2 5990 3930 2 600• 
5 llOB 3938 ] 6047 3950 ] 6064 4020 ] 6107 4220 ] 6138 ,,. 6 1110 I 2 080 080 I 2 032 Q32 2 080 080 0 ] 1190 ] 0 54 ] 602 40610 I 3 
5 1200 0 I 6130 J65Q I 6150 1750 I 6)50 21 80 I 6150 25/t-O I 6)00 ~- 5 1201 2650 I 6050 2680 I 6000 2100 I 6050 3000 I 6048 3035 I 6053 '-' 5 1202 3050 I 6)00 3078 I 6109 3150 I 6092 3200 I 6085 3250 I 6087 
5 1203 3300 2 6070 3330 2 6034 3350 2 6026 3360 2 6032 3380 2 6018 
5 \20/t- 3440 2 6018 345(1 2 6011 3<\.60 2 6019 3470 2 6019 34&0 2 6016 _; 
s 1205 3490 2 6018 3500 2 6018 3510 2 6016 3520 2 6020 3530 2 6031 
s i20b 3540 2 6032 3550 2 6029 3560 2 60i8 3570 ' 6i)i4 3580 2 6QI5 

c., 5 1207 3600 2 6030 3620 2 6028 3630 ' 6020 3640 ' 6031 3650 2 6026 ,.., 
5 120li 3660 ' 6024 3670 2 602.ti, 3680 2 6019 3690 ' 6017 3700 ' 6022 
5 1209 3710 2 6034 37l2 3 6057 3732 J 6070 3743 3 6098 3750 3 6103 

'- 5 121 U 3800 3 6119 3850 3 6118 3900 3 6))9 4100 3 6119 .._. 
6 12 ll 2 080 080 I 2 032 032 I 2 oeo 000 

't fl;}~,.;· L~I: ! ·•( -~· ... ,. :i,. · •·, ,1i: 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ° 0 ~ PAGE COUNT=: 16,0ATE= 3/26/76 

!· 

=======-=======================================-=============================--
WATER-SURFACE PROFILE FOR: RIVER RAISIN 
PAGE I OF I 
=======-=====================================================================--
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC 010° 
=============================================================================== 
BL· AV AT 27330 / 

598.25 / 0.24 I 
0 I 10200. I 2759. / 459836. / I.II / 113. / 776. 

/ 598.49 / 3.70 / 0.25/ 0150 

-------------------------------------------------------------------------------BM AW AT 27640 / 310 / 10200. / 
598.42 / 0.22 / 0.15 / 0 0 0 

2956. / 467662. / 1.17 / 140. I 806. 
1 598.64 1 3.45 1 0.25 1 -0.000 oxso 

-------------------------------------------------------------------------------BN AX AT 28180 / 540 / 10200. / 3318. I 494781. / 1.36 / 8lo / 1301. 
598.67 1 0.20 1 o.24 1 o.o 1 598.87 1 3.01 1 0.23 1 -0.010 oxso 

-----------------------------------------------~-------------------------------BO AY AT 28700 I 520 / 10200. / 2705. I 3~4018. / l.i5 / 184. / 1013. 
598.94 1 0.25 1 o.3o 1 0.03 1 599.20 1 3.11 1 0.29 1 -0.000 oxs0 

-------------------------------------------------------------------------------BP AZ AT 29200 / 
599.44 / 0 0 43 I 

500 / 10200. / 
o.58 1 o.o9 1 

2347. I 244751. / 1.46 / IOOo / 1090. 
599 0 87 / 4 0 35 / 0 0 41 / 0 0 003 oxso 

-------------------------------------------------------------------------------BQ BA AT 29730 I 530 / 10200. / 2586. / 245794. / 1.51 / 88. / 1162. 
600.42 1 o.36 1 o.92 1 o.o 1 600.79 1 3.94 1 o.36 1 -0.000 oxso 

------------------------------------------------1-------------------------------WRC DAT 30510 I 780 / 10200. / 3338. I 411070. / 1.88 / 126. / 1067. 
601.32 1 0.21 1 o.ao I o.o 1 601.59 ~ 3.06 1 0.2a 1 -0.000 oxso 

-------------------------------------------------------------------------------I AT 32020 / 1510 I 10200. I 4012. I 563700. I 1.54 / 3284. / 4137. 
602.11 I 0.16 I 0.68 / O.O / 602.27 / 2 0 54 / 0.21 / 0.000 oxso 

------------------------------------------------~------------------------------2 AT 37050 I 
605.20 I 0.43 I 

5030 I I 0200. I 
3.22 I 0.14 / 

2070. I 288217. / 1.13/1400. I 3942. 
605.63 / 1 4.93 / 0.39 / 0.001 oxso 

I ;-----;;---;~~;~-;--;~;;-;--~~;~~:-;--;~;;:-;--;~;;;;:-;-~:i~-;-;~;~:-;-;;;;:--
608.42 1 0.11· 1 2.95 1 o.o 1 608.58 1 2.46 1 ·0.25· 1 0.001 oxso 

-------------------------------------------------------------------------------
END OF THIS PROFILE 
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. USGS STEP-BACKWATER PROGRAM - VERSION 72.339 "'"'' PAGE COUNT= 17.DATE= 3/26/76 

=======-======================================================================-
WATER-SURFACE PROFILE FOR: RIVER RAISIN 
PAGE l OF l 
=======-======================================================================-
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW 

I 
/ REW 

ACC "ID" WS ELEV/ HV / HF / HE / EG / V / FN 
==============================================================================-
BL AV AT 27330 / 

598.85 / 0.39 / 
0 I 14400. / 3145. / 530394. / 1.18 / 99. / 777. 

/ 599.23 / 4.58 / 0.31/ "15" 

-------------------------------------------------------------------------------BM AW AT 27640 / 
599.10 / 0.34 / 

310 / 14400. / 
0.22 I O.O 

3426. 1 552298. 1 1.25 1 66. 1 001. 
/ 599.44 / 4.20 / 0.30 / -0.012 "XS" 

------------------------------------------------~------------------------------BN AX AT 28180 / 
599.49 / 0.29 / 

540 / 14400. / 4143. / 6p3162. / 1.56 / 54. / 1307. 
0.34 / o.o '/ 599.78 / 3.48 / 0.27 / -0.000 "XS" 

-------------------------------------------------------------------------------BO AY AT 28700 I 520 / 14400. / 3487. / 4~4548. / 1.27 I 94. / 1068. 
599.84 / 0.34 / 0.38 / 0.02 / 600.18 /i 4.13 / 0.32 / -0.000 "XS" 

-------------------------------------------------------------------------------BP AZ AT 29200 I 
600.40 1 o.54 1 

500 / 14400. / 
0.66 / 0.10 / 

' 3128. / 3Bl271. I 1.64 / 12. I 1105. 
600.94 / 4.60 / 0.44 / -0.000 "XS" 

-------------------------------------------------------------------------------BQ BA AT 29730 I 530 / 14400. / 3631. / 343526. / 1.78 / 87. / 1186. 
601.47 / 0.44 / 0.97 / O.O / 601.90 /\ 3.97 / 0.37 / -0.000 "XS" 

-------------------------------------------------------------------------------WRC DAT 30510 / 780 / 14400. / 4388. / ~47371. I 2.09 / 107. / 1079. 
602.42 / 0.35 / 0.86 / O.O / 602.76 ~ 3 0 28 I 0.31 / -0.000 "XS" 

-------------------------------------------------------------------------------1 
l AT 32020 / 1510 / 14400 0 / 5062 0 / 743614 0 / 1 0 66 / 3270. / 4151. 

603.32 I 0.21 / 0.77 / O.O / 603.53 / 2.84 / 0.23 / 0.000 "XS" 
I -------------------------------------------------------------------------------2 AT 37050 I 5030 / 14400. / 3557. / 427357. / 1.88 / 1397. / 3951. 

606.48 / 0.48 / 3.28 I 0.13 / 606.95 1J 4.05 / 0.38 / 0.002 "XS" 

--------------------------------------------------------------------------------3 AT 40670 / 3620 / 14400 0 / 5394 0 / 612932 0 / 1 0 93 / 2549. / 3742. 
609.61 / 0.21 I 2.87 I O.O I 609.82 / 2.67 I 0.27 I 0.002 "XS" 

' -------------------------------------------------------------------------------

,, 
' 

END OF THIS PROFILE 
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USGS· STEP-BACKWATER PROGRAM - VERSION 72.339 <><><> PAGE COUNT= 18, DA TE= 3/26~y 

I ===============================================~====-===================-====--
WATER-SURFACE PROFILE FOR: RIVER RAISIN 
PAGE I OF I 

✓--------------------------------------------------------------------------
-SEC ID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC 0 ID<> 
=============================================================================== 

0 I 16500. / 3364. / 571760. / 1.21 / 92. / 778. BL AV AT 27330 / 
599.17 / 0.45 / / 599.62 / 4.91 / 0.33/ <>IS<>· BB 

-------------------------------------------------------------------------------BM AW AT 27640 / 310 / 16500. / 3704. / 604413. / 1.28 / 59. / 808. 
599.47 1 o.39 1 0.24 1 o.o 1 599.87 1 4.45 1 0.31 1 -0.001 ·0 xs<> Sc 

-------------------------------------------------------------------------------BN AX AT 28180 / 
599.90 1 o.33 1 

540 / 16500. / 
o.36 1 o.o 

4634. / ~68202. / 1.67 / 40. / 1311. ~D 
I 600.23 I 3.56 / 0.29 / -0.000 <>XS<> 

----------------~------------------------------,-------------------------------BO AY AT 28700 / 520 / 16500. / 3909. / 537742. / 1.30 / 79. / 1081. 8E 
600.20-1 o.36 1 o.39 1 0.02 1 600.64 1 4.22 1 o.33 1 -0.000 °xs<> 

-------------------------------------------------------------------------------BP AZ AT 29200-/ 
600.04~1 0.60 1 

500 / 16500. / 
0.67 I 0.12 / 

3537. / 375275. / 1.77 / 
601.44 / 4.66 / 0.45 / 

9. / 1113. 
O.OOI <>XS<> 

-------------------------------------------------------------------------------
\sf 

BQ BA AT_ 29730-/ 530 / 16500. / 4156. / 396201. I 1.87 / 87. I 1197. BG 
601.95 / 0.46 / 0.97 I o.o I 602.41 I, 3.97 / 0.38 / 0.000 <>XS<> 

~~~-~-;;---;;~i;·-;---;;;-;-·-i~~;;:-;--;~;~;:-;--~122~;:-;-2:i~-;---;;~:-;-i;~~:-·-
602 .89...-/ o.39 1 o.a8 1 o.o 1 603.28 1' 3.40 1 o.32 1 0.000 °xs<> 

I ·-------------------------------------------------------------------------------I AT 32020 / 
603.86 / 0.24 / 

1510 / 16500. / 
0.81 / O.O 

5533. / 829901. / 1.70 / 3264. / 4157. 
/ 604.09 / 1 2.98 / ·o.24 / -0.000 <>XS<> 

-------------------------------------------------------------------------------2 AT 37050 / 
607.02 / 0.49 I 

5030 I 16500. / 
3.29 / 0.13 / 

4264. / 5~1648. / 2.09/1396. / 3960. 
607.51 1\ 3.87 1 o.38 1 0.002··.,,xs<> 

------------------------------------------------~------------------------------3 AT 40670 / 
610.10 I 0.24 / 

3620 / 16500. / 
2.83 I o.o 

5954. / 694132. / 1.98 /,2533. / 3747. 
/ 610.34 / 2.77 / 0.27 I 0.001 <>XS<> 

-------------------------------------------------------------------------------
END OF THIS PROFILE 

' 

I 
I 
I 

Ii 

·Ii 
:1 ,, 

I 

:,,."'/' 
I j: 

I 
I\: 

• 
• 
• 
• 
• 
• 
• 

"J . ' '<) -
/ (r-,JI ' 

• 
I I b ' • 
// / 0 • 
/tr~ • .. 
t ,..._ • 

z ti ( t( • 
/ L- • 

• 
• 
• 
• 
• 
• 
'' ., 



• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ,:. 

t 'j,, ,' 

(o '/, yo 

lo:::; ,t/ 'J 

( ,· ,,, ,_, 

t, I I I <j 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 

WATER-SURFACE PROFILE FOR: RIVER RAISIN 
PAGE l OF l 

20,DATE= 3/26/76 

=============================================== I============================---
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC 0 ID 0 

=======-=====================================================================--
AL AV AT 21330 I 

600.00 I 0 .61 / 
0 I 22000. I 3965. / 687768. / 1 0 28 / 

/ 600.61 / 5.55 / 0.37/ 
27. I 780. 

-stIS* 

-------------------------------------------------------------------------------BM AW AT 27640 / 310 / 22000. / 4401. / 744862. / l.J2 / 43. / 811. 
600.39 1 0.51 1 0.29 1 o.o 1 ·600.91 ) 5.oo I o.35 1 -0.001 oxso 

-----------------------------------------------~-------------------------------BN AX AT 28180 / 540 / 22000. I 5952. I 859814. I 1.82 I 19. I 1323. 
600.93 I 0.39 I 0.41 / O.O / 601.31 / 3.70 / 0.30 / -0.000 oxso 

-----------------------------------------------;-------------------------------BO AY AT 28700 / 520 / 22000. / 4996. / 715466. / 1.34 / 21. / 1094. 
601.33 / 0.40 I 0.41 / 0.01 / 601.73 / 4 0 40 / 0.33 / -0.000 oxso 

-------------------------------------------------------------------------------BP AZ AT 29200 / 500 / 22000. / 4665. / ~05429. / 1.95 / 1.·1 1131. 
601.86 / 0.67 / 0.67 / 0.14 / 602.54 lit 4.72 / 0.45 / -0.000 oxso 

-------------------------------------------------------------------------------BQ BA AT 29730 / 530 / 22000. / 5350. / 528137. / 1.95 / 32. / 1221. 
602.98 / 0.51 / 0.96 / O.O / 603.50 / 4.11 / 0.39 I ·-0.001 - oxso 

I -----------------------------------------------~-------------------------------WRC D AT 30510 I 780 / 22000. / 5994. / 7\57499. / 2.41 / 81. / 1262. 
603.94 1 o.51 1 o.94 1 o.o 1 604.44 1

1 

3.67 1 o.35 1 0.002 oxso 
------------------------------------------------------------------------------' I AT 32020 / 1510 / 22000. / 6631. / 10~9157. / 1.79 / 3250. / 4192. 

605.06 / o.31 / 0.93 I o.o / 605.37 It 3.32 I o.26 / -0.000 oxso 
' ------------------------------------------------~------------------------------2 AT 37050 / 5030 / 22000. / 5982. / 703747. / 2.39 / 1393. / 3981. 

608.30 / 0.50 I 3.33 I 0.10 I 608.80 1 3.68 / 0.37 / 0.000 oxso 
-------------------------------------------------------------------------------,, 
3 AT 40670 / 3620 / 22000. I 7412. / 901287. / 2.15/2449. / 3780. 

611.27 / 0.29 / 2. 76 / O.O / 611.56 11; 2.97 / 0.29. / 0.000 oxso 
:I ------------------------------------------------1------------------------------
I 

END OF THIS PROFILf 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 32,DATE= 3/26/76 
I 

================================================l============================== 
WATER-SURFACE PROFILE FOR: RIVER RAISIN 
PAGE 1 OF 1 I 
§~§ FLOODWAY ANALYSIS~** O.l VSA FW 
=======-======================================================================= 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG 1
1 

V / FN / ACC 0100 

' BL AV AT 27330 I 0 / 16500. / 3298. I 576432. / 1.16 / 183. / 773. 
599.27 / 0.45 / / 599. 72 I/ 5 0 00 / 0.33/ 0150 

------------------------------------------------;------------------------------BM AW AT 27640 / 310 / 16500 0 / 3627 0 / 615019 0 / 1 0 21 / 176. / 787. 
599.57 / 0.39 I 0.24 / O.O / 599.96 / 4 0 55 / 0.31 / -0.000 oxso 

-------------------------------------------------------------------------------BN AX AT 28180 / 540 / 16500. / 4430. / 671586. / 1.54 / 119. / 1232. 
599.98 1 o.33 1 o.36 1 o.o 1 600.32 if 3.12 1 0.28 1 -0.000 oxso 

------------------------------------------------r------------------------------00 AY AT 28700 / 520 / 16500. / 3833. I 545179. / 1.23 / 173. / 981. 
600.36 I 0.36 I 0.39 I 0.01 I 600.71 11 4.31 I 0.32 I 0.000 oxs 0 . . . - . . . . I - - . . - - . 

;;-;;-;;---;~;~~-;---;~~-;--;;;~~:-;--;;;;:-;--;;;;;;:-;-;:~;-;---~;:-;-;~;~:--
600.90 I 0.61 / 0.66 / 0.13 / 601.50 1: 4 0 82 / 0.44 / -0.000 oxso 

' ------------------------------------------------i------------------------------
BQ BA AT 29730 / 530 / 16500. / 4088. / 396687. / 1.00 I 90. / 1120. 

~~c~~=;;:-~;;5;~~;-~-;~~:;~-~~5~~:~;-~;;;;::;~-~h,6~;;:~;~;:~~:;~-~;;::;~;;;;:=: 
603.01 / 0.35 / 0.90 / O.O / 603.37 I 3.31 I 0.32 / -0.001 oxso 

------------------------------------------------~------------------------------1 AT 32020 / 1510 / 16500. / 5222. / 834004. / 1.54 / 3323. / 4063. 
603.95 / 0.24 / 0.83 / o.o / 604.19 11 3.16 / 0.23 / -0.000 oxso 

------------------------------------------------i------------------------------
2 AT 37050 / 5030 / 16500. / 4135. / 504217. / 1.96 / 2782. / 3938. 

607.09 / 0.49 / 3.26 / 0.12 I 607.57 / 1 3 0 99 I ~.37 I 0.002 oxso 
------------------------------------------------..------------------------------3 AT 40670 / 

610.16 1 0.24 1 
3620 / 16500. '/ 

2.83 / o.o 
' 5636. / 691443. / 1.83, I 2648. / 3712. 

/ 610.40 /1 2.93 / 0.21 / 0.001 oxso 
-------------------------------------------------------------------------------

''' 
' I 

' ' END OF THiS PROFiL~ 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 

I 
' 

PAGE I OF PROFILE NOTES FOR: RIVER RAISIN 
INITIAL VALUES ARE: Q = 22000. H = 600.pO 

19,DATE= 3/26/76 

SECID,ERROR OR WARNING MESSAGE,INTERMEDIATE RESULTS(IF ANY),ACTION TAKEN 

BP AZ,WS NOT FOUND BETWEEN 
,LO = 6,01.08 HI=· 602.00 

tTRY SMALLER DELTA H 

I ' ' .1,q . 1, 1 '• 
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• • IJSGS STFP-RAC~~ATfR DROGRA~ - VERSIO~ 72.339 *** POGE COU~T= J,l)ATI::= Q/?.3/74 

• • ~:-** INPUT CIRO PPTP•rOUT ooa 

• 1 20 PLIJN CREEi< '<NUTILLO 14 5 2 5 12 • 2 21 57'.1?.0 5737"i 57<+50 57525 57300 
3 22 ( I 12 4 572 -1.l.O 2 4 • 4 23 1000 1350 167() ]980 210n • 5 60' 0 1 5800 41 1 5791 74 I 5778 I I) S-- 2 5761 1()9 2 574'3 
s f, 1 ' 1 (19 2 56'17 13 I) 3 5687 \70 4 5687 189 4 5687 \ R9 4 5748 • s (,2 ' 208 4 5785 22A 4 5800 • 6 65 ] 2 070 070 I 2 1)30 030 I 2 030 030 1 2 030 030 
·3 66 FX f\ () 15 2 572 3.30 I 2 • s 67 0 I 5800 9 1 5748 70 1 5703 I 2 0 1 5709 330 1 5712 • 5 'i8 500 I 57\8 l 20 0 I 5718 1250 1 5725 J47n I 5724 1529 I 5748 
s n9 1535 2 5741;! 1544 2 5770 ]561) 2 5780 1536 2 5784 I 6 I I 2 57B8 

• f, 70 I 2 030 030 I 2 070 070 • 3 71 I) () 17 2 572 530 I 2 
5 75 n 1 5800 9 I 5748 70 1 5703 120 I 570Q 330 I 5712 

• 5 76 500 I 5718 1200 I 5718 ]250 I 5725 1470 J 5724 1529 I 574R • 5 77 !535 2 5748 1544 ?. 5rro ]560 2 5780 1586 2 5784 I 6 J I 2 57'38 
5 78 1638 2 57RR 1655 2 5300 • f, 'l (I l 2 030 030 I 2 071) 070 • , ,15 F (J I I 2 572 860 1 2 
5 QO 0 I 5800 9 1 5748 I 1 0 I 5731 440 I 57]0 163 0 I 57JR • 5 91 1750 1 5704 1860 1 57 I 1 1975 2 57413 2001 2 574R 2027 2 575n • C, 02 21142 2 5753 
f, g5 l 2 028 023 I 2 Ir, 0 100 • 1 100 F 0 )(I 2 572 156 0 1 2 •• ,, 102 0 I 5800 I 4 I 574H IO 0 1 5730 340 I 5 7 I fl ]2"il) I 5 7 I 7 
5 I O 3 I 34 0 I 5703 1420 1 5710 J 5n7 2 574,9 20'i7 2 5748 211)3 2 5750 

• 6 IDS I 2 02R 028 1 2 100 I IJ O • 3 I l 0 G 0 ]9 2 572 2180 I 2 
"i I I 2 0 I 5BOO 44 1 576'3 65 I 5753 I IJ 4 I 574f\ 200 I 570R 

• 5 I J 3 300 I 5723 1120 I 5722 ]310 I ";,726 l 400 l 5733 14QO I 5736 • 5 I 1 4 ]606 I 5748 1745 I 5748 11g5 2 5762 l 872 2 5756 ]973 2 5751 
5 I I 5 2JJ5S 2 5748 2219 2 5748 ?264 2 5751 2290 2 5772 

• 6 120 l 2 02R 026 1 2 JOO 100 • 3 I 2 :i f.j 0 20 2 572 ?.650 1 2 
'-, 127 0 I 5800 I " I 5784 27 1 574-'l 1 I O I 570/l 200 I 5723 

• t' 12A I '15 o I 5722 1140 l 5726 1230 I 5733 I 3 I I) I 5736 ]460 I 5749 • .J 

5 ]'29 ]7g8 I 5748 J852 2 5754 ]892 2 57"i6 1950 2 575/i 20(14 2 576] 
5 130 ?192 2 5761 2260 2 5768 2318 2 577';', 2352 2 5781 23Q] 2 5800 

• 6 132 I 2 028 028 l 2\200 200 • 3 l 35 t 0 27 3 ~,72 \ 3100 I 3 
5 l 3 7 !) l 51:100 l O\ 2 5748 HO 2 573R ISO 2 5736 220 2 5708 

• 5 l ,<\ 2QI) 2 5723 360' 2 5738' 430 2 5738 5 IJ 0 2 57?.8 fl50 2 5 7 28 • 5 J 3'l 921) 2 5733 9qn ,? 5733 1060 2 573A I 711 O 2 573f\ ]744 3 5750 
5 140 1775 3 5750 1810 3 5751 1907 3 5751 2/l55 3 5751 21 (l 7 3 5757 • 5 141 2182 1 5757 2245 3 5757 ?.253 3 576g ?32('. 3 'S76G 2361 3 5769 • 5 I I+ 2 2401 3 57P, I 2425 3 , 5800 
6 14'::- I 2 ·O 70 07 0 I 3 030 040 I 2 20·0 21)() 

·• ·J l ", o .J ll 26 3 574 3700 1 3 • 
• '' • ' ' 

' '' ' 
' 'I I ' ' ,,. I, ' ' I 
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I 69 
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17B 
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[R3 
IFl't 
l d~) 
1~6 
187 
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l q 7 
JQH 
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200 
2? l 
20 ~; 
207 
20F.1 
2n9 
2)(1 

2 I l 
c I ':i 

''· 

U$GS STfP-BACKW~TER PROGRAM - Vf~SION 72.339 *** PAGF COUhlT= 

?. 

3 

0 l 5800 
175 l 57:ill 
244 3 57~;3 
395 .3 574,8 
650 3 574-8 
A47 3 58CIO 

20 
184 
274 
445 
710 

l 
2 
3 
3 
3 

5774 
5748 
5748 
5748 
5745 

3 200 100 I 2 032 032 I 
J-K 0 14 3 575 4090 I 

0 l 5850 100 l 5R50 
480 2. 5724 480 3 5750 
950 3 5750 1100 3 5750 
2 150 150 I 2 034 034 I 
~ 0 42 3 575 4480 I 

-225 I 58~G 34 I 5800 
130 1 5757 147 I 5757 
198 2 5748 200 2 5745 
324 3 5804 361 3 5A04 
548 3 5759 600 3 5761 
839 3 5769 879 3 5768 

1020 3 5770 1057 3 5772 
l?.22 3 5783 1243 3 5783 
1448 3 5800 1600 3 5850 
~ 200 IOQ I 2 035 035 I 

RR~ 2 24 I 575 4480 

0 1 5789 
0 -9 5789 

29 I 5789 
45 l 5733 
54 l 5735 

2 030 030 

0 l 
15 I 
15 -9 

l 
I 

45 
60 

5731 
5789 
5789 
5789 
5730 

Kl 4 25 2 37 1 
l 5839 
l 5843 
l 5850 
2 5S45 
2 5843 
4670 2 

0 I '3839 46 
214 I 5841 248 
408 I 5848 4't6 
593 2 5846 639 
816 2 5843 872 
L 5 25 5 576 

-999 l 585b 
60 I 5763 

175 4 5713 
329 5 , 5769 
841 5 5750 
2 1(11) 100 I 

: 
'1 • I 

0 
88 

l 83 
380 
844 
2 030 

1 5R(I 0 
I 5748 
4 5713 
5 5767 
5 5770 

030 I 

.:i: ,,! ,' ,, 

I 1', 
I I' 
'f :1 ,., I ••I' 

' 

oao J~OUT SARD POJNT0UT *** 

44 l 
184 2 
319 3 
494 3 
729 3 

5758 
5720 
5741 
5748 
5745 

2 200 200 
3 
200 I, 5750 
700 3 5750 

1200 3 5800 
2 150 ]50 
3 

S6 I 5ROQ 
l.5.Q_2_ 5748 
~~-J 5780 
411 3 5803 
656 3 5761 
922 3 576A 

1095 3 5775 
]253 3 5768 

2 150 150 

'l l 
238 
335 
544 
790 

l 
2 
3 
3 
3 

5763 
5720 
5741 
5748 
57t--2 

450 '2 ·--._5750 
710 3 5800 

1300 3 585n 

84 l 5797 
ISO 2 5728 
248 3 5792 
458 3 .. 5787 
729 3 5762 
968 3 5767 

1138 3 5779 
1382 3 5768 

0 2 0 
'4 

6 l 5729 
15 l 5734 
31 I 5799 
31 -9 57S<l 
60 I 5789 

2 
91 

289 
479 
680 
907 
4 

I 
I 
I 
2 
2 

2 
5839 
5843 
seso 
5R43 
5843 

16 I ~793 
133 2 5748 
183 4 5739 
414 5 5763 
865 5 5767 
2 03U 030 l 

,, 
Ii I,:< ;1,j JI' 

2 

12 I 5736 
22 l 572A 
31 I 5727 
48 l 5789 
48 -9 5789 

123 l 5839 
325 l 5845 
509 2 5850 
72A 2 5843 
954 2 5843 

~9 l 5762 
133 2 5713 
IA6 5 5762 
453 5 5760 
891 5 5800 
2 030 030 I 

I ., '' ' 

I 21'.l 
239 
362 
6 '12 
821 

450 
900 

102 
198 
285 
499 
765 
984 

I I 83 
I 4 fl O 

l 
3 
3 
3 
3 

2 
3 

1 
2 
3 
3 
3 
3 
3 
3 

5772 
5748 
574A 
574A 
575B 

5724 
5800 

5756 
572A 
5902 
5768 
5762 
5770 
5785 
5776 

12 l 57A9 
29 l 5730 
38 I 5727 
48 l 5742 

l 
169 I 5~39 
370 l 5847 
547 2 5850 
766 2 5843 

1000 2 5943 

38 ·] 5786 
139 3 5713 
277 5 5768 
508 5 5750 
950 5 5850 
2 100 100 

,' 
' ' 

I I I,,' I; I • I, , , I 

2,l)ATE= Q/23174 

,,., 
'' 
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USGS STEP-RACKWATER PROGQA..., - VERSIO~I 72.339 *** PAGE COUNT= Jfl,')ATE= 9/23/74 

=====--------------------------------------------------------------------- ----
WATFR-SURF~.CE 0 ROFILF FOR: PLIJ'1 CPFE1~ , 
PAGF l OF 1 

i<NUTTLLA 

====-=======-==========================-==-------------------------------- ------
SECTD AT DISTANCE/ LENGTH/OISCYARGE/ AREA /CONVEYANCE/ ALPHA/ LFW / REW 

WS ELEV/ HV / HF / Hf / EG / V / FN / ace 0 10• 
===========================-===========-==--------------------------------------

C AT 230 / 0 I 10QO. / 360. / 45653. / 1.01 I 109. I 189. 
573.20 I 0.12 / 1 573.32 1 2,18 1 o.2s1 •rs• 

-------------------------------------------------------------------------------
EX OAT 330 / 100 I 1ono. I 2327. I 157414. / 1.00 / 2Q. I 1493. 

573.33 / o.oo I 0.01 I o.o I 573.34 / 0.43 / 0.06 I -o.oon *XS* 
-------------------------------------------------------------------------------

0 AT 530 / 200 / 1000. I 23?.7. I 157414. / 1.00 I 29. I 14q3. 
573.33 / 0.00 / 0.01 / O.O / 573.34 / 0.43 / 0.06 I -0.00A •XS* 

-------------------------------------------------------------------------------
E ~T 860 I 330 I 1ono. I 2671. I 182638. / 1.00 I 96. / 1929. 

573.33 1 n.oo 1 0.01 1 o.n 1 573.33 1 o,37 1 o.os 1 -0.012 •xs• 
-------------------------------------------------------------------------------

FAT 15n0 / 700 / 1000. / 2188. / 15742n. I 1.00 I 83. / 1474. 
573.3n I o.oo 1 0.02 1 n.no 1 573.36 1 o,46 1 0.06 1 o.onn *XS* 

-------------------------------------------------------------------------------
G AT 2180 I 620 I 1000. I 1445. / 82822. I 1.00 / 13A. I 1431. 

573.40 / 0.01 I o.o~ I a.no I 573.41 I 0.69 I 0.12 / 0.000 •XS* 
-------------------------------------------------------------------------------

HAT 2650 I 470 I 1000. I ]432. I 847Rl • / 1.00 I 55. I !276. 
573.47 / 0.01 I 0.07 I 0.00 I 573.4~ / 0.70 / 0.11 I 0.001 *XS* 

-------------------------------------------------------------------------------
I BT 3100 / 450 / 1000. / 68?. / 30115. I 1.00 I 136. I 1038. 

573.64 / o.n3 I 0.18 ( 0.01 I 573.67 I 1.47 I 0.28 I 0.006 *XS* 

-------------------------------------------------------------------------------
J AT 3700 I 600 I 1noo. I 214. / 13368, I 1.93 / 183. / 740. 

574.82 1 o.65 1 1.49 1 o.31 1 575.47 1 4.67 1 o.68 1 -0.002 •xs• 
-------------------------------------------------------------------------------

J-K ~T 4090 / 390 / 1000. I 1109. I 24q70. /10.24 I !AS./ ll3~. 
576.51 / 0.13 / 1.17 I O.O I 576.64 / 0.J0 I 0.35 / 0.001 •XS• 

-------------------------------------------------------------------------------
KAT 4480 I 390 / 1000. I 6gl. / 25224. I 5.AI / q5. /' 13~9. 

S77.10 I 0.19 I Q.62 / 0.03 I 577.29 I 1.45 / 0.35 I 0.001, *XS* 
============================ R~GTN B~InGE ANALYSIS============================ 
RR K AT 44RO / / 1000. / 207. / 19011. / 1.00,/ O. / 60. 

577.10 / 0.36 I I 4.82 I 0.43 / •BO* 
-------------------------------------------------------------------------------

NO ROA• OVERFLOW 
•RG* 

' ' -------------------------------------------------------------------------------
L -T 4670 / lqO / 1000 •. I 1595. / 7403n. / 7.30 / 24. I 870. 

577.35 1 o.o4 1 0.10 1 n.o 1 577.40 1 0.63 1 0.16 1 o.on3 •ns• 
-------------------------------------------------------------------------------

, ~ =,0.56 / E = 0.78 I KO= 
577.89 I 0.(13 I ' ,, 

==-=------=======-=====------

,, 
' ' , ., I '' 

•'l'I ;, 

,, I,' j I 
, , I ,: 

1.45 / 2047.·/ ,97191. I 6.95 / 22. / R74. 
1 577.92 ,I o.49 /, 0.12 1. ons• 

ENn BRIDGE •NALYSIS ============================= 

ENn OF THT~ PROFTLE 
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USGS STEP-BACKWATEQ PROGR~~ - VEQSIOM 72.319 *** P~Gf COUNT= 19,nATE= 9/23/74 

=======-====================================--------=-=------------------------
1~6TfR-SUPF~CF PROFILE FOR: PLU~ CREE~ 
P~GF 1 OF 1 

KNUTT LL.~ 

=============================================---===-=-=---==-------------------
SECID AT DISTANCE/ LFNGTH/nISCHARGE/ ~QEA /CONVEYANCE/ ALPHA/ LEW / PEW 

WS FLEV / HV / HF I HE / EG I V / FN I ACC *ID* 
=------------------------------------------------------------------------------

C AT 230 / 0 I 1350. I 404. / 5494e. I 1.02 I 109. / 1~9. 
573.75 / 0.18 I I 573.93 I 3.34 I 0.281 •TS* 

-------------------------------------------------------------------------------EX OAT 330 I 100 I 1350. / 3218. / 267379, I 1.00 I 21. / 15~8. 
573.94 / 0,00 I 0.01 I 0.0 I 573,94 / 0.42 I 0.05 I 0,000 •XS* 

-------------------------------------------------------------------------------
DAT 530 I 200 / 1350, / 3218. / 267379, I 1.00 I 21. I 1508. 

573.94 I 0.00 I 0.01 I 0.0 I S73.94 I 0.42 I 0.05 / -0.005 •~S* 

-------------------------------------------------------------------------------
EAT 860 I 330 I 1350. / 3794. I 321521. 1 1.00 / 60. / 1948. 

573.94 / o.no / 0.01 I o.o I 573.94 / 0.36 I 0.04 / -0.008 *XS* 

-------------------------------------------------------------------------------
F ~T 1560 / 700 / 1350. / 300A.. I 262]91, / 1.00 / 55. / 1487. 

573,94 / 0.00 / 0.02 / o.oo / 573.94 / 0.45 / 0.05 I -0.015 *XS* 

-------------------------------------------------------------------------------GOT 2180 / 620 / 135n, / 2206. I 158901. / 1.00 I 124, / 1525, 
573.96 1 0.01 1 o.o3 1 a.no, 573.97 1 0.61 1 0.09 1 -0.000 *XS* 

-------------------------------------------------------------------------------
HAT 2650 / 470 / 1350. / 2105, / 152929. / 1.00 I 44. / 1363. 

574.00 / 0.01 / 0.04 I o.oo I 574.00 I D.64 / 0,09 / o.ono *XS* 

-------------------------------------------------------------------------------
J AT 3100 I 450 / 1350. / 1301, / 55089, / 1.00 / 59, / 1711, 

574,09 / 0,02 / 0,10 / 0.01 / 574.11 / 1,04 / 0.21 / 0,004 •~S• 
-------------------------------------------------------------------------------

J AT 3700 I 600 / 1350. / 280. / 145q8, / 2.89 / !78. / 745. 
574.94 1. 1.04 1 1.31;, 1 o.51 1 575.98 1 4.81 1 o.85 1 o.on2 *XS* 

------------------------------------------------~------------------------------J-K RT 4090 / 390 / 1350. / 1574. / 3~539. '1 8,76 / 178. / 1143. 
511.15 1 0.10 1 1.26 1 o.o ·1 577.25 1 o.86 1 o.32 1 o.on4 •xs• 

-------------------------------------------------------------------------------
KIT 4480 1· 390 / 1350. / 1146. / 35821, / 7.85 / 93. I 1401. 

~77.63 1 0.11 1 o.s1 1 o.o3 1 577.80 1 1.1s I o.34, -o.oon •xs• 
---------------------------- ',REG TM B"llDGE AMAL YSTS ----------------------------
QR K t.T' 4480 / / 1350. / 235. / 22632. ·1 1.00 / 0, / 6n. 

577,63 / 0,51 / / 5.75 / Q.48 I -~0• 
-------------------------------------------------------------------------------

NO RO~D OVERFLO~ 
*PG* 

-------------------------------------------------------------------------------
LAT 4670 / 190 / 1350. / 2014. / 95391. / 6.98 / 22. / 874. 

S77.85 / 0.05./ 0,10 / O.O / 577,90 / 0.67 / 0.17 I -0,000 a~S* 

-------------------------------------------,------------------------------------
M = 0.63,/ E = 0,Al / K<· = 1.76 / 2807. / 142663. / 6.17 / ,18., / 891. 
578~ 1a 1 0.02 1 · 1 s10.a1 1 0.48 1 o.o3 1 *,,s·,, 

--------~---~---------------- EN~ BPJDGE ANALYSIS-----------------------~-----
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IJSGS STEP-8AC~WATER PROGRAM - VERSION 72.339 °0 • pnGF. cnuNT= 20•[)/ITF.= 9/23/74 

----------------------------------------- ---------- -- -- --- ------- ------------
W!TER-SURF•CE PROFILF FOR: 0 LU~ CR~Ew 
o,G~ l nF I 

KNIJTTLL~ 

----------. ------------------------------------------ ----------------------------
SECID nT DISTANCE/ LENGTH/O!SCHADGE/ AREA /CnNvEYANCf/ ALPHA/ LE~ / REij 

WS ELEV/ HV / HF / HE / FG / V I FN / ACC *TD• 
----========================================--------=--------------------------

C nT 230 / 0 / 1670. / 464. / 68589. / 1.02 / 109. / 189. 
574.50 / 0.21 / I 574.71 / 3.60 / 0.29/ *TS* 

-------------------------------------------------------------------------------
EX D ~T 330 / JOO/ 1670. I 43A4. / 441731. / 1.00 I 10. I 1527. 

574.71 / 0.00 I 0.01 / O.O / 574.71 / 0.38 I 0.04 I -0,000 *KS* 
-------------------------------------------------------------------------------, 

D ~T 530 / 200 / 1670. / 43A4. 1 441731. / 1.00 / JO. I 1527. 
574.71 / 0.00 I o.oo I 0.0 I 574/71 I 0.38 I 0.04 I -0.003 •XS• 

-------------------------------------------------------------------------------
EAT 860 / 330 / 1670. I 5287. / 545435. / 1.00 / J4. / 1972. 

574.71 I o.oo I o.oo I o.o I 574.71 / 0.32 / 0.03 / -o.on5 •XS* 

-------------------------------------------------------------------------------
FAT 15~0 I 700 I 1670. / 4138. I 435719. / I.OD/, JR./ 1505. 

574.71 / 0.00 / O.OJ / o.oo I 574.72 / 0.40 I 0.04 I -0.00R *XS* 

-------------------------------------------------------------------------------
~ AT 2180 I 620 / IA70. / 3291. / 296836. I 1.00 I 106, I 1598. 

574.71 / 0.00 / 0.01 / 0.00 / 574.72 / 0.51 / 0.06 / -0.013 •XS* 
-------------------------------------------------------------------------------

rl AT 2650 / 470 / 167n. / 3087. / 274524. /I.DO/ 29. I 1457. 
574.71 1 o.oo 1 0.02 1 o.oo 1 574.72 1 o.54 1 0.06 1 -0.016 •xs• 

-------------------------------------------------------------------------------
I ~T 1100 I 450 / 1670. / 2396. / 139306. / I.OD/ 14. / 1735. 

574.74 1 0.01 1 ·0.03 1 0.00 1 574,751 0.10 1 n.10 1 -o.oor •~s• 

-------------------------------------------------------------------------------
J AT 3700 / 600 I 1670. I 192, / 12815. / 1.62 / JA4. / 738. 

574.74 1 1.91 1 o.94 1 o.95 1 576.66 1 8.12 1 1.19 1 11.015 •~s• 

-------------------------------------------------------------------------------
J-K AT 4090 / 390 / 1670. / 2217. / 60766. / 7.39 I 170. / 1160. 

57A.OO / 0.07 I 1.40 I 0.0 I 578.07 I 0.75 I Q.06 I 0,011 *•S* 
-------------------------------------------------------------------------------

KAT 44AO / 390 / 1670. / 1794. / 53937. / B.71 / 90. / 1414. 
, 578,3] / 0.12 / o.33 / 0.03 I 578.42 / n,g3 / 0.29 / -0.000 °xs• 

---------------------------- REGIN 8RIDGE ONAl.YSIS ----------------------------
RP K AT 4480 / / 1670. / 270. / 27413, I I.DO I O. I 60. 

, 578.31 / 0.60 / / 6. 19 I 0.48 I *"<O-, 

-------------------------------------------------------------------------------
NO RO~D OVERFLOW 

*Of.,·::O 

-------------------------------------------------------------------------------
LAT 4670 / 190 / 167D. / 2527. / 124957. / 6.46 / 2n. / 87Q. 

S7R.46 1 o.o4 1 o.oe I o.o 1 578.50 1 o.6~ 1 o.o4 1 -0.000 •~s• 
-------------------------------------------------------------------------------

, ~ = 0.68 IE= O.R2 / K* = 1.96 / 
579.6~ / 0.02 / , 

3559. / 194826. / 5,51 ./ 8. / A88. 
I 57'l;67 / 0.47 ! 0.03' I <>,~sa 

----------------------------- ENn BRIDGE ANALY~IS ·---~-;----------~--~-~--~----
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USGS STEP-BAC~WATER DqQGRAM - VERSION 72.339 •** pnGE COUNT= 21,f)ATE= C//?3/711 

PIG~ l OF PPOFtLE NOTES FOR: PLUM CPEE~ ><NUT !LU\ 
J~IITIAL. VALIIES AC/E: Q = 1980. H = 575.25 

SECTD,ERROR no WARNTNG MESSAGE,INTERMEDJATE RESULTS(TF ANYloACTinN TAKEN 

J,WS ~IOT FOUND RETWEEN 

J,~S NOT FOUND RETijEEN 

J,FRD"l FAILUPE 

J,FRDN FnILU'lE 

'" 

I 

I 
''t 

, I' 

I 

,LO= 

,Ln = 

,1~5 = 

,1,15 = 

: · 
,I ""' ,, ' 

57'3.25 _, I ·-

57!5.25 f' I ·-

57:3.A9 FI-J ,: 

573,89 FN ,: 

I ' 
,11 I 

' 

580.00 
,TRY SM~LLEq nELTA H 

';;A0.00 
, HiY 1.0i~EP ELFVATTON 

2.52 
.T~Y HIGHER ELEVATION 

2.49 
•TRY HIGHER ELEV~TTON 
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USGS STEP-BACK~ATER 0 ROGRAM - VERSIO~ 72.339 *** PAGF COUNT= 22.r)ATE= 9/23/74 

' ---------------------------------------~---------~------- ----------------------
WAT~P-SURFOCE PROFILF FOR: 0 LLIM CREE~ ~NUTTLLA 
PAGF l OF l 
=======-========~-=========================---=-=:=======-==----=-==----===~---
SECTD AT DISTANCE/ LFNGTH/OISCYARGE/ IQE/1 /CONVEYA~CE/ AL 0 HA/ LEW / REM 

WS Fi.EV / HI/ / HF / HE / EIG / V / F•\I I /\CC -~10-,-
-------- --~---------- ------- - ---- -------------------- --.- - ---- --- -------------------

CAT 230 / 0 I 1980. / 525. / 82161. / 1.04 / 108. / 191. 
575.25 / 0.23 / / 575.48 / 3.77 I 0.291 *TS* 

EX D aT 330 I 100 I 1980. / 5586. / 658299. / 1.00 / 8. / 1538. 
575.50 / 0.00 / 0.01 / 0.0 / 575.50 / 0.35 I 0.03 I 0.015 *XS* 

----------------------------------------------------------------------------n AT 530 / 200 / 1980. / 5$86. / 658299. / I.on/ B. / ]538. 
575.50 1 o.oo I o.oo I o.o 1 575.50 1 o,35 1 0.03, -o.on2 ••s• 

E BT A60 / 330 / 1980. / 6874. / 834610. / 1.01 / 8. / 2042. 
575.50 / O.OO / 0.00 / O.Q / 575.50 / 0.29 / 0.03 I -0.003 *XS* 

-------------------------------~-----------------------------------------------
FAT ]560 / 700 / 1980. / 5728. / 663465. / 1.14 / 12. / 2103. 

57s.so I o.oo I o.oo, o.no 1 575.5n I o.35 1 0.03 1 -o.on5 •xs• 
----------------------------------------------------------------------------
GIT 2180 / 620 / 1980. / 4799. / 475367. / 1.n8 / 62. / 2269. 

~75.50 1 o.oo 1 0.01 1 o.oo 1 575.so I o.41 1 o.os 1 -o.ooe •xs• 
----------------------------------------------------------------------------

HAT ~650 / 470 / 1980. / 4475. / 432579. / 1.00 I 25. / 1872. 
s75.5o I o.oo 1 0.01 , o.oo 1 515.so I o.44 1 n.os 1 -0.009 •xs• 
----------------------------------------------------------------------------

! IT 3100 / 450 / 1980. I 3842. / 257255. I 1.01 I 9. / 2090. 
575.50 / 0.00 / 0.02 / 0.00 / 575.50 / 0.52 / 0.06 I -0.015 •XS• 

----------------------------------------------------------------------------
J AT 3700 I 600 I 1980. / 381. / 16607. I 4.33 / 172. I 751. 

575.13 1 1~a2 1 o.ss, o.91 1 576.94 1 5.20 1 1.11 1 -0.019 ••s• 
----------------------------------------------------------------------------

J-K AT 4090 / 3QO / 19AO. / 2397. / 6760h. / 7.11 / lh8 • / 1165. 
578.23 I 0.08 I 1.36 / 0.0 / 578.31 / . 0.83 / Q.06 / 0.001 *XS* 

----------------------------------------------------------------------------
KAT 4480 / 390 / 1980. / 2076. / 6234!. / 9.00 I R9. I 1419. 

57~.57 1 0.13 1 o.36 1 0,03 1 s1e.10 1 o.95 1 o.30 1 o.onn •xs• 
---------------------------- BEGTN 8RT0GE ANALYSIS----------------------------
RR K aT 4480 1· I 1980. / 284. / 29317. I I.DO I O. I 60. 

578.57 / 0.76 / / 6 0 98 / 0.53 / •AO• 

----------------
NO Roan OVEqFLOW 

-i:-Q(;,* 

L aT 4670 / 190 / 1980. / 276~. / 139729, I 6.22 I JB. / 8~1. 
576.73 1 o.os 1 0.09 1 n.o 1 57R,7A 1 0.12 1 o.04 1 -0.000 •~s• 

'M ,: 0 • 7 0 / 'E ;= 0 , A 5 / K ,, = 2 • 0 b / 4174. / 237143~ / 5.38 / -6S. / ,R95. 
580.33 I 0.02 I 1 580.35 1 o.47 1 · 0.03 1 · ·· •~s• 

=====,===========,========= ''=='·END ARIDGE ANALYSIS-~-------~------------~--~-~-
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE C0UNT= 23 • 1)ATE= C/123114 

=======-=====================================---=========-===-===-==--==- -----
WATFR-SURFDCF PROFILE FOR: PLU~ CREE< 
P~G" 1 OF I 

KNlJTTLL~ 

=======-======================================--=============-===-==--=-=---- --
SEC]D AT DISTANCE/ LFNGTH/DlSCHAPGE/ AREa /CONVEYANCE/ ALP~A/ LEW / REij 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *ID• 
============================================-----=-====---==---=--=---=-- -----

C AT 230 / 0 I 2700. / 814 • / 147048. / 1.17 I 69. / 205. 
578.00 I 0.20 I I 578.20 I 3.32 I n.23/ *{S* 

EX DAT 330 / 100 / 2700. I 9751. / 1653847. / 1.01 I 3. I 1573. 
57R.20 1 o.oo I o.oo I o.n 1 578.20 1 0.2s 1 0.02 1 -o.oon •xs• 
----------------------------------------------------------------------------n nT 53n 1 200 1 2100. 1 9751. 1 1653847. 1 1.01 1 ,3. 1 1573 • 
578,20 / o.oo / 0,00 I n.o / 578.20 / 0,28 I 0.02 I -0.001 •XS* 

c:- ~T 860 / 330 / 2700. / 12377. / 2181312. / 1.03 / 3. I 2042. 
578.20 / o.oo / o.oo / o.o / 578.20 / 0.22 / 0.(12 I -0.001 •xs 0 

F ,T 1c;,,n I 7nn / ?7nn_ I ll'l>IA. / 17t:;4qq;:,_ / 1-,;:, I ',. I ;:,101. 
< • ..,_ ---' ••• .,- r O _, -, > ~ I .. , V • I .... - '•' , .. V • - • - " ~ ._ W • - .. ~ - " -• W - •- - - ~ W 

578.20 / o.no I o.oo I o.oo I 578.20 / 0.24 / n.02 / -0.001 •XS* 
----------------------------------------------------------------------------

6 AT 2180 I 620 / 2700. / 10811. / 154744n. / 1.23 I 25. / 2290. 
57R.20 / 0.00 / 0.00 / Q.00 I 578.20 / 0.25 / n.02 / -0.002 •XS* 
----------------------------------------------------------------------------
~ AT 2650 / 470 / 2700. / 10395. / 1503292. / 1.19 / 18. I 2354, 

57R.20 I 0.00 I 0.00 I 0.00 I 578.20 / 0,26 / 0.02 I -0.002 *XS* 
----------------------------------------------------------------------------

1 AT 3100 / 450 / 2700. I 10047. / 917105. / 1.33 / 3. / 2402. 
57R.20 / o.oo I o.oo 1 0.00 I 578.20 / o.27 I 0.03 I -0,00? •~s• 

-------------------------------------------------------------------------------
J AT 3700 / 600 / 27,00. / 2595. / 84\;Vi. II 1.92'/ 14. / il36. 

578.11.i / 0.20 / 0.0fi I o.ro /· 578.36 / 1.04 / 0.33, / -0.000 <,XS" 
-----------------------------------------------------------------------------
J-K QT 4090 / 390 / 2700, / 2738, / 8!184, / 6,68 / !63, / 1173, 

578.66 / 0.10 / Q.42 / 0.0 / 578.76 / 0.99 / 0.07 I -0.016 ••S• 

----------------------------------------------------------------------------
KAT 4480 / 390 / 270n. / ?635. / 81797. / B.75 / R7. / 1429. 

519.01 1 0.14 1 o.43, 0.02 1 51ci.21 1 1.02 1 o.31 1 0.001 ••s• 
---========================= BEGTN BRIOGE ANALYSIS===~======================== 
RR K AT 4480 / / 2700. I 30]. I 2.38513. I 1.()0 I O. I 60. 

579,07'/ J.25 / / 8.98 / 0.05 I DQQO 

NQ POAD OVERFLOW 
~1-q G ·~ 

LAT 4670 / 190 / 2700. / 320R. / l6C/BR4. / 5.77 I 16. I BRS. 
579.25 1 0.06 1 0.10 1 n.o 1 57"1.31 1 o.84 1 o.o5 1 -0.000 •ns• 

M = 0~75 If= 0~84 / K* = 2~Jo 1 6JJq. 1 3B5501~··, s.2n 1 -436~ 1 9t7~ 
582,18 / 0. 0 1 / I 5R2.20 I 0.43 I 0.02 I •~S* 

EN0 BRT •GE A~ALY~IS ----------------------------- '' 

EN~ QF T~IS PRQFJL~ 
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• USGS STEP-BACKWATER PROGR

0

AM - VERSION 72.339 <><><> PAGE COUNT= l ,DATE=lO/ 8/74 • 

• <><><> INPUT CARD PRINTOUT <><><> • 

l 200 PLUM CREEK KNUTILLA 8 5 2 5 12 
• 2 202 57789 57t178 57965 58033 58218 • 

3 204 L l 25· 3 576 4670 l 3 
4 206 1000 1350 1670 1980 2700 

• . . 5 207 . .:.999 l 5850 0 l 5800 16 l 5793 29 l 5762 38 l 5786 • 
5 208 60 l ~763 88 l 5748 133 2 5748 133 2 5713 138 2 5713 
5 209 175 2 5713 183 2 5713. l83 2 5739 186 3 5762 277 3 5768 

~ . 
• 5 210 329 3 5769 380 3 5767 414 3 5763 453 3 5760 '508 3 5750 • 

5 211 841 3 5750 844 3 5770 865 3 5767 891 3 5800 950 3 5850 
6 215 l 2-100 100 l 2 030 030 l 2 100 100 

• 3 230 RR L' 2 ·1a··1 576 .4670 o· 2 O • 
M <><>ERROR(S)<><> 

5 232 0 l 5793 0 l 5744 5 l 5738 10 l 5733 15 l 5732 
• 5 233 22 l 5732 28 l 5736 28 l 5793 0 -9 5793 31 l 5793 • 

5 234 31 l 5749 36 l 5752 41 l 5756 46 l 5758 52 l 5759 
5 235 59 l 5766 59 l 5793 3i -9 5793 

• 6 238 l ? ~30 030 • 
3 240 L l 4 21 2 28 l 2 2 2 l 
5 242 0 l 5845 46 l 5845 88 l 5845 133 l 5848 179 1· 5850 

• 5 243 231 l 5850 273 l 5850 320 l 5850 371 l 5850 423 l 5849 • 
5 244 475 l 5849 52i 2 5849 572 2 5849 646 2 5849 717 2 5849 
5 245 765 2 5849 804 2 5849 845 2 5849 910 2 5849 963 2 5849 

• 5 246 !0~0 ? 5849 • 
3 250 M 5 64 5 576 4910 2 4 
5 255 -999 l 5860 0 l 5800 64 l 5793 l 08 · l 5787 155 l ,5784 

• 5 256 197 l 5779 236 l 5785 261 l 5785 296 l 5775 318 l 5776 •· 
5 257 348 l 5775 387 l 5779 437 l 5777 478 l 5773 517 l 5770 
5 258 556 l 5768· 597 l 5769 640 l 5771 672 l 5770 706 l 5770 

• 5 259° 761 l 5772 781 l 5772 803 l 5780 851 l 5779 900 l '5773 .,, f''- • 
5 260 937 l 5770 984 l 5770 1034 l 5775 1073 l 5781 1108 2 5783 ,,~J 
5 261 1115 2 5741 1115 2 5725 1123 3 5725 1151 '4 5725 1152 5 5754 -··,", 

• 5 • 262 1197 5 5754. 1235 5 5752 1?69 5 5754 1316 5 5754 1312 5· 5757 • 
5 263 1414 5 5776 1436 5 5787 1455 5 5781 ,1510 5 5782 1563 5 5782 
5 264• 1601 5 5782 1655 5 5786 1111 5 5778 1767 5 5777 1030 5· 57ao 

• 5 265 1883 5 5774 1923 5 5780 1944 5 5781 1980 5 5785 2036 5 5787 • 
5 266 2113 5 5793 2i11 5 5793 2221 5 5793 2267 5 5793 2321 5 5795 
~ 267 2375 5 -5802 2408 5 5802 2445 5 5~00 3500 5 5860 

·• 6 270 l 2·05~ 050 l ? 04Q 040 ,.i 2 04~ Q4Q i 2 040 040 l 2 065 065 • 
3 275 N O 22 3 576 5470 l . 3 

, 5, 278 •-50 l 5870 O l 5820 71 l 5797 116 l 5797 159 l 5807 
· • 5 279 194 l 5808 238 l 5808 280 i '5808 307 l 5815 . ..3.20_ 2 5752 •. 

5 280 325 2 5746 325 2 5725 360 2 5725 360 2 5746 ...3.6~ 3 5752 
5. 281· 380, 3 5780 391· 3 5794 425 3 5791 458 3 5ao'6 47j 3 5806 

• 5 282 '507 3 5807 1500 3 5870 ,' . • 
' 6 285 l 2 050 050 l 2 040 040 l 2 070 070 

3 .290 RR N 2 19 l 576 -,5470 . ·o- - .3 0 
• M <><>ERROR< SI<><> • 

:·5 292 0 l 5792 0 l 5761 6 l 5753 12 l 5751 19 l 5747 
5 293 1.9 l 5792 .o .. 9 5792 . 24 l 5792 24• l ' 5743 36 l 5730 

' •• • • 
: ' 
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' ' :, • I • j I ' , ,' t , ',,;\, I I , , _' ' I , , , , ,, 
,I/ ,' 1 I• , r 1 ,I" I I 'l 1, 1 ', I•'' ' / , r ' '' , ' ,, 1 

I •• ,, • , ' I I , , I , I , I ' ' 1 ] • ' I I c ! j , , ' .I ' p ' ') , I I , / • ' ,, I, , 

'··,",!1'1,', i,,1!, ',, ,1! , i:,., "i ,1' ,.j,'',1,\, I ,1,' ;,' ·,11 ,1.'11, i ,, ,' i1J,:: r ,i1•\' , ,, , i,,:, i, H••"'' I ,, •" i., 
, , ' I \ ' I , • ' , ,,l , , ' ' 1 '1' 'l ,, 1 ',,' 

, •<"•/' ,i,,. 11: , ',I. , , ,.,11, 1, , ,1 •: 1,.")11/J , 



-• 
•· 
• 
• 
• -., 
• 
• 
• 
• 
• -
• 
• 
• 
• 
• 
• 
• 
• 
·•: ' . 

' •· ;,,• 
•• , .• ,1, .,,,, 

, li'" 
1, ' I \'I 

:,'j ,' I ' 
,, ' ' U "l' I !, ' ,l•: 

i,•1 
',I;,' '' ;1 ', 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ° 00 PAGE COUNT= 11,DATE=lO/ 8/74 

===---====-=================================-======--==================-==-===' 
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE I OF I 

KNUTILLA 

====-=============-==============-=================-============-============== 
SEClD Al DISlANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG I V I FN I ACC 0100 
==================-===================-=======-====~==-================-======= 

LAT 
577.89 I 

4670 I 
. 0. 02 / 

0 I 

--------------------------------------------------------
RR L Af 

577.89 I 
4670 I 

0.45 I 
I 

1000. I 2044. / 95661. / 6.42 I 22. I 874. 
. I .577.91 I 0.<+9 1·· 0.11/ <>ISO 
Orr T.I.I i:,,.... ,.n~r A.1., .. ,- VI"' T"/1'"' ___________ .:_ _______________ _ 

o~ui,~ DKlVU~ ~'~"L'~l~ ---~-----------~---~--------
1000. I 185. / 17862. I 1.00 I O. I 59. 

. I 5.'+l 1· 0.52 I 090° 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
0 RG 0 

-------------------------------------------------------------------------------M AT 
577.93 I 

4910 / 
o.o3 1 

240 / 1000. / 1334. / 50509. / 3.89 / 194. I 1919. 
0.05 1· 0.01 I 577.97 I . 0.1s 1· o.oa I 0.000 OA5° 

-------------------------------------------------------------------------------M = 0.84 IE= 0.25 I K0 = 2.81 I 3690. I 161560. I 2.27 I 68. I 2106. 
579.24 / O.OO I I 579 • 2-} . 0.27 / 6.04 / ' 015° 

============================= END BRIDGE ANALYSIS============================= 
NAT 5470 I 560 / 1000. / 342. I 34558. I 1.31 I 312. I 428. 

· 579.24 / 0.17 I 0.10 I 0.09 I ·579.42 I 2.93 1· ·o.24 I -0.015 oxso 
============================ BEGIN BRIDGE ANALYSIS==========================-~ 
RR N AT 5470 I I 1000. I 256. / 14930. I 1.00 I o.·1 67. 

579.~4 1 0.24 1 1· 3.9o 1· 0.29 1 oBo0 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
ORGO 

---------------------------~---------------------------------------------------0 AT 
579.34 I 

5580 /. 110 I. 1000. I 
0.22 I . 0.13 I 0.02 / 

317. I 25310. / 1.43 I 151 •·/ 273. 
579.57, I ~.16 1· 0.29 / -~.001· OAS0 

·-------------------------------------------------------------------------------M = 0.02 IE= 0 • 28 I KO= 0.02 I, 
579.35./ .0.22 I 

317. I 25359. / 1.44 / 151. / 273. 
I 579.57 I 3.15 1· 0.29 I OASO 

=====-=====-======~====-===== 

, 1:I 
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,, ,· ' 
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END BRIDGE ANALYSIS-~----------~-=------=-------, 

END OF THIS PROFILE 

'i "' '' 
•' ' ,, 

'f' > ',,, I :,J,' 11\, 

, ' 
•j '' 

I; 
'', ,. ' ' ' ,, I 

'li,j'' 
> { 'l I ' 

!• . \1 
' ' ' I,. 

'1',,1•', ,, ti' 

" ' 
,,I), 

"; •,'1 'I 
'I ' '' 

' ' '-''•1 ,,! ,, '' ,I! I 

'' '•',,, 

,. 

\D 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
·• 
• 
• 
• 
• . : 
I, 

• 
' 

•••• 
••• ,J!l• ,!JI" • 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
:e 

•• 
• 
·• 
• 
• 
• 

.... , ,h ," 

',f · ',:" 
• '1 " 

., 
' 1 i I t; >

1 
,, I 1,, 

,I' 

,'',!,; 
,I 

I ' 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 12,0ATE=lO/ 8/74 

=============================================================================== 
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE I OF l 

KNUTILLA 

====================================================================-========== 
SECIO AT OISTANCE/ LENGTH/OISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

<>ID<> WS ELEV/ HV / HF / HE EG / V I FN 
------- ----------------~---------------------- -------------------------------

LAT 
578.78 / 

4670 / 
o.02 I 

0 I 1350. 1 2804. 1 140834. 1 s.10 1 18. 1 881. 
/ 578.80 i 0.48 / 0.111 ors0 

====-======================= BEGIN BRIDGE ANALYSIS~-------:--~----------------
RR L AT 

578.78 / 
4670 / 

0~51 / 
I 1350. I 235. / 25698. / 1.00 / O. / 59. 

1· 5.75 1· 0.49 / 0900 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 

MAT 
578.82 / 

4910 / 
0.01 / 

240 / 1350. / 
o.o3 ,· o.o I 

ORGO 

2843. / 112470. / 2.88 / 99. / 2051. 
578.83 i. o.47 1· 0.01 1 -0.000 °As 0 

-------------------------------------------------------------------------------M = 0.90 / E = 0.~9 / K<> = 3.12 / 6489. / 337712. / l.73 / -72. I 2521. 
580.43 / o.oo / / -580.43} . 0.21 1· 0.02 / <>AS 0 

-------~---------~----------- ENO BRIDGE ANALYSIS=--=-==---:------=-----------
N AT 5470 / 560 / 1350. I 541. / 49122. / 1.91 / 49a / 454. 

sso.4o 1 0.1a 1 0.06 ,· o.o9 1 580.59 1 2.49 1 o.24 1 -0.000 °xs0 

-------------=-----------~-- BEGIN BRIDGE ANALYSIS~---------------------------
RR N AT 5470 / / 1350. / 256. / 14930. / 1.00 / O. / 67. 

sao.4o I o.43 1 · ✓- s.21 1· 0.21 1 <>so 0 

----------------NO ROAD OVERFLOW 
ORGO 

-------------------------------------------------------------------------------0 AT 
sso.so 1 

5580 / 110 / 1350. / 
0.21 / - 0.11 / 0.01 / 

493. / 38352. / 1.79 I 123. / 308 • 
580.70 / 2.74 1· 6.27 / -0~000 <>AS 0 

-----------------------------------------------------------------~-------------M = o.oa / E = 0.49 /KO= 0.11 / 
5ao~s5-, 0.20 1 

503. 1 · 39063. 1 1.ao 1 122. 1 309. 
·/ 580.75 t' 2.68 ✓- 0.27 / - <>AS<> 

============================= END BRIDGE ANALYSIS-----------------------=----= 

ENO OF THIS PROFILE 

,I' , ,:! l 

' ' " l'', 
' ,. ' l l . Jj

0 

,,
1 

, ··, ',, 
',,l 

;: I" 
I' ,'1-. , ·•I. t, 

' ·1 
,I 

I ,,, •" ' ' 
'I 

' ' 
,, 

,,, 

V 
{ 

.,, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
••• 

• ' '' 

• 
• 

. ' . ',· •': 
" I, I'' ,, 
·,, •. . . 

/, . ' 

• ,, 'l\ ~"•"' '. ,, l ,i' ' ",, ' 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
' • ,,, I ,l• 

• I,;' ,,,•: 
,.),,, :•1,,il 

' '' " ' I <J ,,,..J, 

• I ' '' ,,, ,, 
"1 , i 

', l•,, 11 

USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 13,DATE=IO/ 8/74 

====-=---======----======-=-==================================================-
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE I OF I 

KNUTILLA 

=======--====-================================================================= 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

0100 WS ELEV/ HV / HF / HE EG / V I FN 
====----=======----======-=-======================================-=======--=== 

LAT 
579.65 / 

4670 / 
0.02 I 

0 / 

============================ 
1670. 1 3561. 1 19308!. 1 5.09 1 8. 1 888. 

1 579.67 i' o.47 1 0.031 orso 
BEGIN BRIDGE ANALYSIS------------------=---------

RR L Af 
579.65 / 

4670 / 
u.62 1 

I 1670. I 264. / 21031. / 1.00 / 0. / 59. 
1· b.33 1· 0.05 1 0900 

-------------------------------------------------------------------------------NO ROAD OVERFLOW 
ORGO 

-------------------------------------------------------------------------------MAT 
'579.~8 / 

4910 / 
o.oo, / 

240 / 1670. / 
0.02 / . o.o 

4666. / 216354. / 2.04 / 29. / 2335. 
/ 579.68 / 0.36 1· 0.05 / -0.000 OASO 

-------------------------------------------------------------------------------M = 0.93 / E = 0.23 / K0 = 3.26 / 10086. / 617269. / ! 0 45 / -285. / 2746 0 

581.71 / 0.00 / / 581.71 i' 0 0 17 / 0.02 I , "ASO 
---=---~--------------------- END BRIDGE ANALYSIS-~--------~------------------

N AT 5470 / 560 / 1670. / 1151. / 79453. / 3.34 / 10. / 663. 
581.69 / 0.11 / 0.03 / 0.05 / -581.80 1· 1.45 / 0.19 / -u.ooo oxso 

-----------------~-------~-- BEGIN BRIDGE ANALYSIS~-------------=--~----------
RR N AT 5470 / / 1670. / 256. / 14930. / 1.00 / 0. / '67. 

581.69 / 0.66 ·1 1· 6.52 1· o.23. / oBoo - - ' -------------------------------------------------------------------------------NO ROAD OVERFLOW 
ORGO 

-------------------------------------------------------------------------------0 AT 
581.73 / 

5580 /, 
0.16 / 

110 / , 1670. / 
0.01 /- -0.03 I 

768. / 57074. / 2.22 I 54. / 343. 
581.89 1 · 2.1a 1 0.23 1 0.000 oAso 

------------------------------------------------------------------------------~ M = 0.17 / E = 0 0 36 / K0 = 0 0 27 / 
581.92 1 0.1s 1 

828. / 60325. 1 · 2.36 / ' 15'• / 350. 
I 582.07 I 2.02 /,- 0.22 I OASO 

=======-===-================= END BRIDGE ANALYSIS -~-.:.---------=--=----·--------, 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ° 00 PAGE COUNT= 15,0ATE=lO/ 8/74 

============-====================-=============================-=========-===== 
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE l OF l 

• KNUTILLA 

============-=======================================-==========-===-=====-===== 
SECID.AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

0100 WS ELEV/ HV / HF / HE EG / V /. FN 
============-=======-========================================================== 

LAT 
580.33 / 

4670 / 
0.02 / 

0 / 

====-==-===--=============== 
1980. / 4176. / 235225. / 4.97 / -66. / 895. 

1· '580.35 i o.47 1 ·0.031 01s 0· 
BRIDGE ANALYSIS~--------------=------------

RR L AT 
580 .• 33 / 

4670 / 
o.88 1 

I 
BEGIN 
1980. / 264. 1 21031. 1 ff.00'.1 o·:--1 59·-. • 

I .1·.-50 I~ 0. 04 / ·- ·os·oo 

·-------------------------------------------------------------------------------NO ROAD OVERFLOW 
ORGO 

-------------------------------------------------------------------------------MAT 
580.36 / 

4910 /. 
o.oo / 

240 / 1980·. / 
0 • 0 l / .. 0 .·O 

6~97. / 324115. / 1.75 / -59. / 2508. 
1 ·58~.36 i. 0.31 1 ·0.04 1 -0.000 oAso ' . . 

-------------------------------------------------------------------------------,:·M = 0.95 / E = 0.19 J KO = 3.34 / 15282. / 1089289. / 1.31 / -547. / 3023. 
'5a3.29 1 o.oo 1 · - - - · 1 · 583-.29 ; 0.13 1 · 0.01 1 oAso 

============================= END BRIDGE ANALYSIS============================= 
NAT 5470 / 560 / 1980. / 2417. / 162041. / 3.12 / -13. / 914. 

583.29 / 0.03 / 0.01 / 0.02 / 583.32 i 0.82 /- 0.11 / 0.004 oxso 
------------=----~-------~-- BEGIN BRIDGE ANALYSIS--=-------------------------
RR N A! 5470 / / ~ /., 2·56'. / 14930. / !•00 I O. I 67. 

583.29 / 0.59 / / 6.15 / 0.16 / 090° 

·-------------------------------------------------------------------------------ROAD OVERFLOW (CFS> / LEFT 363. / RIGHT 32. I 
,ORGO 

-------------------------------------------------------------------------------0 AT 
583.29 / 

5580 / 
o.08 1 

110 / 1980. / 1670. /· 97962. / 3.67 I -259. / 649. 
0.03 1· o.o4 1 583.38 1 · 1.19 1· 0.16 1 -0.011 oAs 0 - . -------------------------------------------------------------------------------M =: o.19 1 E = 0.26 1 K0 = o.32 1 

5~3.48 / 0.01 / 
1848. '/, ,106067. / 3.78 / -296. / 692. · 

1 583.55 i" 1.01 1· · 0.15 1 oAso 
==-========-======-===-====-= END BRIDGE ANALYSIS-~---------------------=-----
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 17,DATE=IO/ 8/74 

-------=------=--===-=-=============================================-====------
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE I OF I 

KNUTILLA 

=============================-=================-====================--===------
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

*ID* WS ELEV/ HV I HF / HE EG / V / FN 
=======================-=====================================================--

L Al 
582. i8 / 

4670 I 
0.01 I 

0 I 2100. I 6316. I 382569. I 4.82 I -436. I 911. 
I 582.19 / o.43 ,- o.03/ 0 1s0 

============================ BEGIN BRIDGE ANALYSIS~-~--------~---=------------
RR L AT 

582.18 / 
4670 / 

0.92 I 
I 2029. I 264. I 21031. I 1.00 I O. I 59. 

. I 7 0 69 I 0.02 I *80* 

-------------------------------------------------------------------------------ROAD OVERFLOW (CFS> / LEFT 392. I RIGHT 274. / 
0 RG 0 

·-------------------------------------------------------------------------------MAT 
582. !~ I 

4910 / 
0.00 I 

240 I 2700. I 11577. I 745376. I !.40 I -365. I 2630 • 
. O.OI I 0.00 I 582.19 ;- 0.23 I- 0.02 I -0.011 *AS* - ' . . 

-------------------------------------------------------------------------------M = 0.95 IE= 0.13 / K* = 3.34 I 23006. I 1900909. I 1.23 I -876. I 3310. 
585.26 / 0.00 / . / 585.26./ - 0.12 1· 0.01 I 0 AS 0 

-------~-------=-=----------- END BRIDGE ANALYSIS---~---=---=-----=-----------
N Al 5470 / 560 / 2700. / 4577. I 333012. I 2.56 I -33. I 1226. 

585.26 / 0.01 / 0.01 / O.OI / 585.28 / 0.59 1· 0.05 I -0.000 *XS* 
-------~---------~-----~-~-- BEGIN BRIDGE ANALYSIS-----------------~----------
RR N AT 5470 / I O. / 256. I 14930. / 1.00 / O. I 61. 

5B5.26 / o.o / / O.O / 0.07 / *BO* 

-------------------------------------------------------------------------------· ROAD OVERF~OW (CFS) / LEFT 1364. I RIGHT 1182. / · ,, n . . 0 RG 0 _______________________________ 2£!: ___________________________________________ _ 

0 Al 
5B5.27 I 

5580 / 
0~02 I 

110 / 2700. I 
. O.OI I 0.02 I 

" - ' 

4304. I 230724. I 3.66 / -654. I 1103. 
585.29 ✓- 0.63 / ~.07 I -0.011· *AS* 

-------------------------------------------------------------------------------
M = O.O 
505.21·1 

/ E = O.O 
0.02·1 

/ K* = 0.01 I 4304. I 230124. I 3.66 I -654. I 1103. 
/ 585.29 ✓- ·o.63 I' 0.01 I *AS* 

===========-================= END BRIDGE ANALYSIS-=----------~----------------

END OF THIS PROFILE 

., 

., 
,'j , ,, I . " ., . , I, ' ' ' 

',,t ' 
' . ,, . '" ,, 

' , .. ' . ' ; ,I 
,,, ' ... , ,, { 

' 
'II'( II 1 

' ' ' ' ' 

' ,, ,, 
,, 1: I' ',. ',I 1 I' 1' 

'• ' 
. ' 

''' 
' 'I,' '1'' 

' l' 'I 

I 

l, 111 ',•• 

I! 'of I 

~· ' ,. ,. d,' ,I I 

.:i-
• 
• 
• 
• 
• 
• 
• 

?/lSU • 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
-
·•· ,, I 1

1
! 

,,, • 'i . ,, 



• • 
• USGS STEP-BACKWATER PROGRAM - VERSION 72.339 """ PAGE COUNT=, l ,DATE=lO/ 9/74 •. 

• """ INPUT CARD PRINTOUT <><><>· • 

1 308 PLUM CREEK AT MONROE, MI KNUTILLA 7 5 2 5 12 
• 2 309 57935 58055 58192 5834~ 58527 / • 

3 3i0 0 i i8 3 577 5580 i 3 
4 311 1000 1350 1670 1980 2700 

• 5 312 -999 1· 5850 0 1 5820 80 1 5816 109 1 5811 144 1 5796 • 
5 313 172 1 5786 180 2 5786 190 2 5757 190 2 5735 224 2 5735 
5 314 231 3 5764 247 3 5779 251 3 5783 276 3 5795 303 3 5803 

- 5 315 326 3 §812 ~52 3 58?0 15~9- ~ 5850 - i, 
6 317 I 2 050 050 1 2 045 045 I 2 100 100 
3 320 BR O 2 12 1 577 5580 0 . 3 0 

• M '"'ERROR(S)OO • 
5 323 0 1 5794 0 1 5735 5 I 5734 10 I 5732 15 1 5729 
5 32't 20 l 5738 27 l 5752 33 l 5761 37 l 5754 4! l 5757 

• 5 325 ~1 1 5794 0 -9 5794 • 
6 328 I 2 035 035 
3 331 01 4. 28. 3 22 1 3 1 1 1 l 

• 5 334 -900 1 5880 -430 1 5850 ' 0 1 5810 59 1 5807 107 1 5804 • 
5 335 15~ l 5803 218 l 5801 270 l 5800 327 l. 5800 388 l 5800 
5 336 445 1 5807 484 1 58i4 500 2 5818 507 2 5820 538 2 5820 

• 5 337 550 3 5817 573 3 5814 617 3 5807 661 3 5808 702 3 5814 • 
5 338 754 3 5815 786 3 5811 836 3 5811 880 3 5811 934 3 5811 
5 339 1000 3 5810 2ioo 3 5850 3050 3 5900 · 

A 3 341 P 5 27 4 580 .. 5680 3 4 a 
- 5 344 -306 1 5900 64 1 5850 1000 1 5820 1043 1 5808 1069 1 5808 • 

S 345 1093 l 5808 1106 l 5811 1130 1 5812 1165 l 5803 1213 1 5797 
• 5 346 12~3 1 5794 1?64 2 5788 1267 3 5~72 1269 3 5761 !269 3 5736· • 

5 347 1308 3 5736 1308 4 5772 1341 4 5780 1385 4 5791 1422 4, 5799 
5 348 1462 4 5808 1499 4 5809 1534 4 5813 1563 4 5813 i580 4 5820 

• 5 349 2708 4 5850 4058 4 5900 • 
6 352 l 2 040 040 l 2 045 045 ·1 2 045 045 1 2 040 040 
3 355 Q O 16 . 3 580 5970 1 3 . 

• 5 358 -369 1 5900 ;.69 1 5850 1000 1 5820 1047 l 5799 1091 1 5802 • 
5 359 1 i i3. 1 5800 1131 2 5790 l-1-35- 2 5765 1135 ·2 5740 i 165 2 5740 
5. 360 116s 2 5765 1109 2 5775 rra5 2 5ao1 1193 3 5820 2193 3 5850 

• 5 361 . 3493 3 5900 ........-- • 
6 364 1 2 040 040 1 2 045 045 1 2 040 040 
3 367 R o 16 3 582 6530 1 3 

• 5 _370 -54 1 5900 ~46 1 5850 100,0 1 5830 1031 1 5828 108~ 1 5827 A 
- 5 ?71 1111 1 5826 1131 .I 5826_1.,ill 2 5825 1157 2 5778 1157 2 5758 -

5 372 1190 2 5758 '1190 2 5778 1194 2 5782 120J 3 5830 2101 3' 5850 
• 5 373 3401 '3 5900 . . . - • 

6 , 376 1 2-045 045· 1 2 045 045 1 2 040 040 
3 379 S O 13 3 584 6910 1 3 

• ·5 382 -540 i 5900 0 l 5850 2i i 5843 ~ 2 584i 60 2 5824 • 
5 383. 74 ·2 5781 74 . 2 5776 104 2 5776 104 2 5781 107 2 5792 
5. 384 111 2 5818 ~L!.<L 3 5850 2230 3 5900 

• 6 38! 1 2·045 045 I 2 055 055 1 2 040 040 · •. 
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USGS STEP-BACKWATER PROGRAM·- VERSION 72.339 °00 PAGE COUNT= 10,DATE=lO/ 9/74 

PAGE l OF PROFILE NOTES FOR: PLUM CREEK AT MONROE, Ml KNUTILLA 
INITIAL VALUES ARE: Q = 1000. H = 579.35 

SECID,ERROR OR WARNING MESSAGE,INTERMEDIATE RESULTS<IF ANYl,ACTION TAKEN 

P,WS NOT FOUND BETWEEN 
,LO= 580.oo HI = 

P,WS NOT FOUND BETWEEN 
,LO= 580.oo HI = 

P,FRDN FAILURE 
,WS = 574.26 FN = 

R,WS NOT FOUND BETWEEN 
,LO = 582.00 HI = 

R,WS NOT FOUND BETWEEN 
,LO = 582.00 HI = 

S,WS NOT FOUND BETWEEN 
,LO= 584.00 HI= 

S,WS NOT FOUND BETWEEN 
,LO = 584.00 HI= 
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===================================================================-=========== 
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE, MI 
PAGE" l OF l 

KNUTILLA 

======-=====-==-=-==================================-=========================-
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

OIQO wS ELEV/ HV / HF / HE EG / ~ /. FN 
===============--===================================-=======-================== 

0 AT 
579.35 / 

5580 / 
0 .21 / 

0 I 1000. I 317. I 24337. I 1.38 / 151. / 273. 
1 579.56 1· - J.15 1 o.301 -oiso 

======-===================== BEGIN BRIDGE ANALYSIS------=---------------------
BR OAT 5580 / / 894. I 207. I 22461. / 1.00 I o. I 41. 

579.35 / 0.29 / 1· i 0 32 1· 0.34 I oeoo 

-------------------------------------------------------------------------------ROA~ OVERFLOW !CFS) / LEFT 103. I RIGHT O. I 
ORGO 

-------------------------------------------------------------------------------
P AT 

579.55 / 
5680 / 

0;16 / 
100 / 1000. I 

0.15 1· o.o I 
366 • / 28100. / 1 • 37 / 1228 • / 1406 • 

579.71 1 2.13 1· 0.25 1 -0.000 oAso 

-------------------------------------------------------------------------------M = 0.78 / E = 0.61 /KO= 2.57 / 536. / 40016 • / 1.51 / 1165. / 1440. 
580.29 1 o.08 1 · 1 580.38 1 1.81 1· 6.18 1 °As 0 

----------------------------- END BRIDGE ANALYSIS-~----------~----------------
Q AT 5970 / 290 / 1000. I 305. I 22374. I 1.24/1033. / 1187. 

580.54 / 0.21 / 0.32 / 0.06 I 580.75 / 3.28 / 0.31 I -0.012 °XS 0 - . . 

-------------------------------------------------------------------------------RAT 
581.74 / 

6530 / 
· 0.27 I 

560 / 1000. I 
· 1~23 1 o.o3 1 

238. I 20395. / 1.00 I 1148 • / 1199. 
582.01 / ~.20 1· 0.34 I o.ooo· .oxso 

-------------------------------------------------------------------------------SAT 
583.00 I 

6910 / 
o.26 1 

380 I 1000. I 
. l. 25 / 0. 0 

• C 
I 

243. / 14956. / 1.00 / 
583.26 1·· 4.11 1· 0.39 I 

53. I 122. 
0.000 oxso 

-------------------------------------------------------------------------------
END OF THIS PROFILE 
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================================================-==================-==========-
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE • Ml 
PAGE l ·oF l 

KNUTILLA 

======-==========-===================================================-=======--
SECIO AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

0100 WS ELEV/ HV / HF / HE EG / V / FN 
===================================================-=======================-=== 

0 AT 
580.55 / 

5580 / 
0.20 I 

0 I 1350. / 503 • I 38021 • I 1.76 / 122 • / 309. 
I 580.75 / 2 0 68 1· 0 .. 27/ ' 0150 

=======-=-================== BEGIN BRIDGE ANALYSIS~----------------------------
BR 0 AT 

580.55 / 
5580 / 

0 .11 / 
I 565. I 209 • I 15385. / 1.00 I O• I 41. 

1· 2 0 70 1· 0,.20 I 0900 

-------------------------------------------------------------------------------ROAD OVERFLOW ICFSl / LEFT 172. I RIGHT 14. / 

P AT 
580.75 / 

5680 / 100 / 1350. / 
·0.10 I ··o.lO I O.O I 

ORGO 

668. / 50083. / 1.52 / 1148. / 1460. 
580.84 I 2.02 1· 0 .. 20 I -0.000 OASO 

-------------------------------------------------------------------------------M = 0.48 / E = l • OO /Ko= 1 • 41 / 726 • I 51617. / 1.72 I 1039. / 1500. 
580.91 / 0.09 / I 581 .oo / . i .86 ,- 0 .. 19 / 0 AS 0 

--------------=------------~- END BRIDGE ANA(iSIS ------------~----------------
Q AT 5970 / 290 I 1350. / 409 • I 30389 • I 1 • 26 / 1018 • / 1190. 

581.18 / 0 • 21 / 0.34 I 0.06 I 581.40 / 3.30 1· 0,.32 I -0.000· 0 XS 0 
. . 

-------------------------------------------------------------------------------RAT 
58,~.44 / 

6530 / 
0.37 I 

560 / 1350. / 
1.34 ,- 0.00 1 

275. I 25077 • I 1.00 I 1146 • / 1200. 
582.82 / 4.90 / 0,.38 I 0.000 oxs 0 

--------------------------~----------------------------------------------------SAT 
583.90 / 

6910 / 
. 0 .29 I 

380 / 1350. / 
. l .38 I O. 0 I 

312 • / 20039 • I 1;00 I 42. / 126. 
584.19 1· i+.32 1· 0,.39 I 0.000· oxso 

. -
·-------------------------------------------------------------------------------
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====================================================================-====-====-
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE • MI 
PAGE I OF l 

KNUTILLA 

=============================================================================== 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

OJDO WS EL£V / HV / HF / HE EG / V / FN 
=============================================================================== 

0 AT 
581.92 / 

5580 / 
0. l 5 / 

0 / 1670. / 827. I 59165. / 2.32 / 16 • / 349. 
/ 582.07 / 2.02 / 0.221 0150 

============================ BEGIN BRIDGE ANA(YSIS ~------=--------------------
BR OAT 5580 / / 0. I 209. / 15385. / 1.00 / O. / 41. 

581.92 / o.o / . I O.O 1· ·o.13 / *BO* 

-------------------------------------------------------------------------------ROAD OVERFLOW (CFS) / LEFT 3314. / RIGHT 1678. / 
/(.r'.-,' 1 ORGO 
-.t>"l,/ -------------------------------------------------------------------------------PAT 

582.08 / 
5680 / 

0.04 / 
100 / 1670. / 

0.05 / o.o -
1347. / 96127. / 1.64 / 976. / 1609. 

/ 582 • 12 / 1 • 24 1· 0 • 13 / -0.000 °AS 0 

-------------------------------------------------------------------------------M = 000* / E = 0000 /KO= 0000 / 1347. / 96127. / 1.64 / 976. / 1609. 
582.08 / 0.04 / / 582.12 / 1.24 / 0.13 / 0 AS 0 

-------~--------------------- END BRIDGE ANALYSIS-~-~-------------------------
Q AT 5970 / 290 / 1670 • / 610. / 453jo. / 1 • 40 / 928. / 1260. 

582.20 1 0.16 1 0.19 ,· ·0.06 1 582.36 1 2.?4 1· 0.21 1 -~.ooo oxso 
-------------------------------------------------------------------------------RAT 

583.16 / 
6530 / 

0.39 / 
560 / 1670. / 

1.07 / ·o.12 / 
388. I 
583.55 / 

32083. / 1.36 / 956. / 1273. 
4.31 1· 6.38 I -0.001·· *XS* 

-------------------------------------------------------------------------------SAT 
584.54 / 

6910 / 
0.32 / 

380 I 1670. / 
· 1.30 , ·o.o 

374. / 25368. / 1.03 I 14. / 128. 
1 ·584.~6 1 4.46 1· 6.39 1 0.001 ~XS* 

END OF JHIS PROFILE 
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=======-===================-===========================================-======= 
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE, MI 
PAGE 1 OF 1 

KNUTILLA 

=======-======================================================================= 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/. ALPHA/ LEW 

I 
I 

ACC 
REW 

0100 wS ELEV/ HV I HF / HE EG / V I . FN 
===========================-=================================================== 

0 AT 
583.48 / 

5580 / 
0.06 / 

0 / 1980. / 2159. / 107500. / 4.73 I -493. / 918. 
· 1 ·503.54 1" 0.92 1· 0.151 0150 

=========================-== BEGIN BRIDGE ANALYSIS~---------------------------
BR OAT 5580 / / 0. I 209. / 15385. / 1.00 / O. / 41. 

583.48 / o.o / 1· ~•Q 1· 0.07 / 0900 

-------------------------------------------------------------------------------ROAD OVERFLOW (CFS) / LEFT 5811. / RIGHT 5698. / 
5 !,. ; I 

.---:~ q 
ORGO 

------------------------------------------------------------------------------' PAT 
583.55 / 

5680 / 
0.01 / 

100 / 1980. / 
0.02 1· o.o 

3023. I 191176. / 1.86 / 517. / 2162. 
1 583.56 1 o.65 1· ·0.01 1 -~.ooo oAso 

-------------------------------------------------------------------------------M =- 0000 / E = 0000 / KO = 0000' / 3023. I 191176. / 1.86 / 517. / 2162. 
583.55 1 0.01 1 1 583.56 i- ·o.65 1· 0.01 1 °As 0 

----------------------------- END BRIDGE ANALYSIS-----------------------------
Q AT 5970 / 290 i 1980. / 1739. / 101337. / 2.11 / 433. I 1724. 

583.59 / o.04 / O.Q6 / 0.02 / 583.63 i-. i.14 / 0.15 / -Q.000 oxso 

-------------------------------------------------------------------------------RAT 
583.94 / 

6530 / 
0.21 / 

560 / 1980. / 
-0.43 1 0.00 1 

853. / 50722. I 2.49 / 741. / 1622. 
584.!4 / ?•32 I 6.?9 I -O.QOl oxso• 

-------------------------------------------------------------------------------SAT 
584.87 / 

6910 / 
0.37 I 

380 / 1980. / 
1.02 1· 0.00 1 

415. 1· 28844. 1 1.05 1 
585.25 1· 4. 77 1 · 0.41 / 

4. / 129. 
0.001 · oxso 

-------------------------------------------------------------------------------
ENO OF, THIS PROFILE 
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=======-==============~======================================================== 
WATER-SURFACE PROFILE FOR: PLUM CREEK AT MONROE, MI 
PAGE I OF l 

KNUTILLA 

===-===-==========-============================================================ 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

*ID-~ WS ELtV / HV / HF / HE EG / V / FN 
===================================-================-========================== 

0 AT 
585,.27 / 

5580 /, 
0~01 / 

0 / 2700. I 5805 • / 280288. / 3.76 I -999. / 1500. 
1 585.28 / 0.41·1· 0.061 *IS* 

============================ BEGIN BRIDGE ANALYSIS-----=----------------------
BR OAT 5580 / / 0. I 209. I 15385. / 1.00 / O. / 41. 

:585.~7 / o.o / I . 0 • 0 / . 0" 0 4 / *BO·~ 

-------------------------------------------------------------------------------ROAD OVERFLOW (CFS) / LEFT 8161. / RIGHT 91!55. / . *RG·~ 
, ' ' --------------------------------~----------------------------------------------PAT 

585,.28 / 
5680 / 

o.oo / 
100 / 2100. / 6889. / 498640 •-/ 1.38 / 43. / 2783. 

0.01 1· 0.01 1 50s.20 1 0.39 1· ·o.o4 1 -0.011 *AS4 

-------------------------------------------------------------------------------M = **** / E = **** / K* = ***~ / 6889. / 498640. / 1.38 / 43. / 2783. 
585.28 1 o.oo 1 1 585.28 l o.39 1 0.04 1 *As~ 

----=--~---------~----------- END BRIDGE ANALYSIS-----------~-------=---------
Q AT 5970 / 290 / 2700 0 / 4885 0 / 320756 0 / 1 0 49 / -86. / 2266. 

585.28 / 0.01 / 0.01 / 0.00 / 585.29) 0.55 1· 0.,06 / -0.012 *XS4 

-------------------------------------------------------------------------------RAT 
585,.35 / 

6530 / 
0.03 1 

560 / 2700. / 2804. / 156501. / 2.03 / 411. / 2192. 
0.00 1 0.,01 1 ·505.30 1 o.96 1 o .. 13 1 -0.000· *XS•~ 
~ ,- ' ~ 

-------------------------------------------------------------------------------SAT 
585.60 / 

6910 / 
o.43 1 

380 / 2700., / 604. / 39453. / 1.37 I -65. / 382. 
'o.45 / 0.,20 /' 586.03 / 4 0 47 1· 0.,42 I -0.001 *XS4 

-------------------------------------------------------------------------------

1" 
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END OF THIS PROFILE 
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• USGS STEP-tlACKWATEH PROGRA~ - VERSION 72.339 *** PAGE COUNT= l,DATE= 7/27/16 • 
• ,~ i} .;:- INPUT CARO pqJNTOUT ••• • 
• l 35u PLUM CH£EK ~ONROE TWSP 12 ::, 2 05 12 • ., 

C: 583::,4 58507 ::,8541 58614 58541 ,. 
SEQUENCE ERROR 

• 3 37'1 R I 24 3 564 6910 l 3 • ~. 38U 900 H-00 l 6:0(J 2cOo 1650 .-_, 38c -40U I 5990 -c7o I 58tl8 -240 l ::,888 -160 l 5B74 -70 l :>883 
c· 38.:l u I 5b7b 94 I Sd72 131 l 5872 I :i I l 58"/ c I 71 I 5861 • _, • " 384 222 2 5,14 U C:33 2 57"10 233 £'. ::,7::,6 263 2 5756 c63 2 ::,7/u _, 
" _, 38:o 283 3 5d4 ·r Jc:6 3 5A50 379 J ::>861 439 3 ::,867 467 3 5dSS 
o· 386 4 9 .3 3 5864 ::>38 3 5868 550 3 586,l 625 3 5b91 • _, 

--- . 6 39U I 2 045 045 I 2 040 U40 1 2 04\J 040 
Q!) 40U tlR R(b l I 1 ':, 7b 6910 15 3 

• M '"*ERROR(S)** • c· 41U --s,(J 1 5822 (J I ::,7 63 5 I 5761 l 0 I 5"161 15 I 5760 _, 
0 _, 4 I I 26 I 57$,b 25 I 5758 30 l $757 33 I ::,757 33 l :i82,2 
a· 4 l <' -:i.o -9 5822 • _, • 6 4 I:, I 2 028 02d 
3 SOU RD S 4 7 2 4c I 2 I I l 

• :, 510 -50U I 5tl6u 0 I 5865 159 I 58::',5 247 2 5855 378 2 5853 • " 511 4oll 2 5tl5',l 1000 2 'J8tl0 _, 
3 600 T 5 22 ::, 58b 70dU 2 4 
o· 61v 64 I 590U 64 I 5881 68 I 5852 72 I 51:160 7tl I 587,2 • _, • =· 

b I l 1:12 l 5863 l D<t I 5865 166 I 5872 241 I ::il:!65 307 2 585!'; 

=· 
612 323 3 5766 323 3 :o7S6 35c: 3 S7S6 3':>2 3 5766 3':>6 " 57 71J 

C b I 3 3o3 5 ':>797 414 5 5789 468 C 58cl 50b 5 ::,B48 S10 5 58<ti:l • _, _, • C 614 ::,39 5 5b6•b ::>6 7 5 5873 ~· 
6 6 I:, I 2 100 100 I 2 040 040 l 2 04U 040 I 2 040 040 I C: 080 080 

• 3 601 .Lu 22 5 sab 1090 2 4 • SEQUENCE ERROR 
5, 6JU b4 l 5900 b4 I 58dl 68 I ::,8::>2 72 I 5860 78 I 597;2 

• 5, 6 I l 82 I 5863 104 I 58oS 166 I S872 2<t I I 5865 307 2 585!3 • "' 61<: 323 3 5766 J23 3 5756 352 3 S7S6 352 3 ':>766 356 4 57 7!0 ~· 5, bl.; 363 ':, 5797 41 '> ':, 5789 46b ~I :o8c l 506 5 5848 :>10 ':, 58<>d 

• 5, 614 ::,39 5 51:166 '::>67 5 5813 • 6 6 I:, I C: l u 0 100 l <'. lJ4\J 040 I 2 ll<+U 040 I 2 040 04ll l C: 080 UoO 
3 700 U 0 14 3 57<J 7710 I 3 
5, 710 ·7 l 594•,i 14 I 5941 160 I 5927 ,:: 02 I 5915 277 I 5891~ • • 5, 7 I , 39c 2 51:!7•4 4 I 1 2 5Ab3 4,::8 ., 5776 428 2 5771 452 2 57 71 ,. 
5, ?le 452 2 s-110 4d4 3 5921 509 . ::1 ::,9::,4 519 3 5954 

• t, 7 l :, I 2 u70 U70 I 2 U4U 040 l 2 oao oao •. \ 3 ts O ll V U 19 3 ::>!:Sc 8 7 0 0 I 3 
':,, --810 -20 I 5980 -2U I ::,940 l) l S92tl 41 l 5921 88 l :i9'.:!IO 

' • 5, 81J 157 I 592::, cS2 I 59co 316 I !::,9 ()9 352 l 5b91:l ::S69 1 5893 • ':,, tl I c: 423 I 588::, '>49 2 :o8b6 460 "• SB I 7 4i, 0 2 5;;0·1 481 2 :,il07 ,. 
5, 813 4bl <'. 5cl 1 7 ::iOc 3 ::,9lJ8 532 3 :i9 l l 550 3 5980 

• 6 il2 u l c 0-+0 u40 j c 040 \J40 I 2 080 ObO • 3i 900 W 0 22 _j $1,l::, 94lJO I _j 

5, 9 I iJ -370 I 6000 -.370 I ::,96.3 -14U I ::>921 I l () l !:i910 I.CJ 0 I 59 I 10 

" 911 3 0 ii I 5.:, I J '+20 l .:>922 4 7 u I 5922 715 I 5922 765 .1 :o9.3IO • ~, •• 5, 91c ,1000 1 5',120 1 Lib 9. I 5'-.120 l lc:O I 589.d 116.:: l $874 1197 2 58S9 
:,, 913 1202 2 583,c' IC:0i 2 :>dcO 1227 ., 51:120 12c:1 2 Sb3c 1c4t> 3 5931 ,. 

:• .. 
I ., I,,' . ' '• ' 

'I•• .. ,! ' I ,' ,j 
.,, I, '' ' 11, I • ',, . I: ','), '. . ' I I• '. , .. , , I • I 

,,_,.,,,:: 
'' I 



,-,. • 
• USGS ST~P-~ACKnATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 2,DATE= 7/27/76 • 
• *** INPUT CARu PRINTOUT*** • 
• 5 914 1264 3 :>944 Jc7u 3 60UU • 6 92U I ,: U45 045 l c U40 040 I 2 Odl.l OtlO 

3 IOOu X 0 2c 3 ::,c,:, 93vU I 3 

• 5 IO I J -au I 6UOU -tl 0 I :>9::,2 -b:, l :,9.:Jc 160 I :,921 160 l 5'}00 • 5 1011 46::, I 5913 670 I ::,9 I 7 8'-10 l :,9.:J 0 1000 I 5934 1067 l 5933 
5 JUie 1246 2 5921 lcbJ 2 S83'..-! 1261 2 ::,tl,::, I 2i:ltl 2 ::,825 1288 2 :,833 

• 5 IO J .:J l ctlb 2 5&8b I .:Jc !J 3 5-IU4 1416 3 :,913 J52U 3 :,9.:4 ld60 3 :,902 • 5 IUl-" 2i6S 3 ::,932 icb:, 3 600U 
6 lu20 j i OJ!:, 03:;, I c 040 040 I ,: U60 060 

• 3 120U tlR X 2 l I l :,l:l:, 9tl u 0 0 3 0 • 'I <>-oERROR < S l ** 
5 I 2 l c, 0 I 5907 u I 5tl4:, ::, 1 :,84!:> l 0 1 Stl45 15 I 5832 

• ::, I 21 l 20 I 582:; i:, j ::i8.:JO 30 I ::,!l.:J:3 36 I :,tl42 36 l :,907 • 5 l 2 I'° U -9 $907 
6 l 2 l :, 1 c 030 UJO 

• 3 1.'.lou RO ) 4 7 2 bd I 2 I l 1 • 5 !JIU _,,. 0 U I 5950 u I :>932 114 l :,9J2 21 tl 2 :,931 326 2 5929 
5 I 311 4 7 I 2 S93:, ]::>UO 2 :,950 

• 3 140\J L :, 25 ::, :, l:l:, luuJu i 4 • 7 2000U I) 0 0 0 I 
EXPECTED 5 

OR 6 CARD • • 7 2000ll 0 0 0 0 I 
->•1~0 EDIT** 

·• 8 2000i IJ U O I) 0 • ·->*NO ED 1 T"'' 
9 cUU!c 37'1 rlOR ,: IJ I 307 

**NO EDIT*·~ • • ':I 20Ul Cl 601 HOR Jt.,7 4:, -1 
<><·1~0 EDI T<H> 

• 9 2001, 700 HOR 4 I l 4 71 • **NO EDIT** 
9 20020 800 HOH 424 497 

• **NO EDIT** • 9 20021 900 rlOR l 16 l J<'.41 
<>-·t,O EDIT** 

• 9 2002cc 1000 HOR l <:46 I 4 l 6 • . <>*NO ED IT"'-' 
' 

• • 
• • 
• • ' 

• ' •• 
• • I 
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1 1 

'.I,': I : ,.,: I '. ' ,1 • .. . ,, 
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USGS ST~P-8ACKHATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 17,llA[E= 7/27/76 

---==----=-==----========-=====--==---==---=====---=-=-=-=--===-----------------
WATEH-5U~FACE µROFJLE FOR: PLUM CREEK ~ONROl TWSP 
PAGE l OF I 
-----------------------------------------------------~-----------------------------
SECIO AT ~l~TANCE/ LENGT~ID15CrlARGE/ AREA /CONVEYANCE/ ALPrlA/ LEW / REW 

WS ELEV/ rlV / HF / HE / EG / V I F~ / ACC •JO• 
-------------------------------------------------------~-----------------------------

R Al 6910 / 0 / l40a. / 442. / 53215. / 1.0~ I 196. / 329. 
5o':J.U7 I 0.17 / / 5~5.24 / 3.17 I 0.221 •IS* 

======--=============------- BEGIN BRIDGE ANALYSIS----------------------------
BR k AT 6910 / / 1211 •. / 1~9. / 20957. / 1.00 I O. I 33. 

'::,~'::,.0/ I 0.'::,7 I I 6.07 I U.14 / *80* 

-------------------------------------------------------------------------------ROAO OVERFLOW (CFSI / LEFT '::,7. I RIGHT 136. / 
*KG* 

-------------------------------------------------------------------------------
T Al 70dU / 170 / 1400. / 1064. / 93153. I 2.14 / 6a.; 518. 

5d5.2J I U.06 / o.u7 I u.o I ·seS.32 / 1.32 I 0.14; 0.017 •AS• 
-------------------------------------------------------------------------------

M = U.39 / E = 0.91 I~•= Q.Q2 / 1182. / 105581. / 2.16 / 67. I 526. 
5b~.19 / u.o~ I I '::,85.b4 / 1.18 / ·0.12 / *AS* 

----------------------------- EN0 BRIDGE ANALYSIS-----------------------------
~ Al 7090 / 10 / 1400. / 1182. / 105635. / 2.16 / 67 0 / 526. 

5b'::i.b0 / u.O'::, / 0.00 / U0 0 / 585.84) I.lb/ 0.12 / 0.000 •XS* 

-------------------------------------------------------------------------------
U Al 7710 / 620 / 1400. / 359. I 42335. / 1.00 / 412. I 470. 

se~.97 1 u.24; 0.21 1 o.o~ 1 586.21 1 3.90 1 o.2e 1 -0.000 ·•xs• 

-------------------------------------------------------------------------------
VA( B700 I 990 / 1400. / 238. / 23757. / 1.05 / 433. / 495. 

Sb7.14 I U.56 / 1.93 I 0.16 / '::,88.30 / 5.H7 I 0.4b / U.000 *XS* 
-------------------------------------------------------------------------------

W Al 9400 / 700 / 14UO. / 402. I 31074. I l.3U I 1123. / 1239. 
5H9.62 / u.2~ I 1.~6 t o.o I 589.Bb / 3.48 I o.31 I 0.001 •XS* 

-------------------------------------------------------------------------------
X A[ 9800 / 400 / 1400. / 309. / 25067. I 1.14 / 160 0 / 1887. 

590.40 1 0.36 1 o.b4 1 0.06 1 5911.1& 1 4.53 1 o.43 1 -0.004 ~xs• 

-------------------------------------------------------------------------------

',1 'I ,, 
' "· ,., ., 

,, 

END OF THJS PROFILE 
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0SGS STEP-BACKWATER PROG~AM - V~8SJON 72.339 *** PAGE COUNT= 19,0ATE= 7/27/76 

--------------------- ---- ---~- ------------------------------------------------------
~ATEH-SURFACt ~ROFILE FOR: PLUM CREEK MONROE TWSp 
P II.GE l OF 1 
------------==--------------------=-===-===----====---===-==-=~--===--====-----
SEClO AT DISTANCE/ LE~GTH/OISCH~RbE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

~5 ELtv / HV / HF / HE / EG / V / FN / ACC •IO* 
-------- -----------------=---------===-===----==-----=----=-=----=----===-----

HAT 6910 / U / 1650. / 492. / 5B464. / 1.17 / 188. I 346. 
565.41 1 u.21 1 / 585.62 / 3.36 / 0.24/ *IS• 

====--=--=======--========== ~EGIN BRIDGE ANaLYSIS ----------------------------
8R RAT 6910 / I 1202. I 199. / 20957. / 1.00 / O. I 33. 

565.41 / 0,5b I I 6.03 I O.l~ I •AO* 

-------------------------------------------------------------------------------
ROAO OVERFLOW (CFS) / LEFT 154. / RIGHl 293. / 

*HG* 
-------------------------------------------------------------------------------

f Al 7080 / )70 / 1650. / 1142. / 101430. / 2.1~ / 67. / 523. 
~c:,.62 1 0.01 1 · o.oe I o.o 1 585.69 1 1.45 1 ·o.1s 1 -0.000 *AS* 

-------------------------------------------------------------------------------
M = U.29 / E = I.DO/ K* = 0.72 I 1241. / 111509. / 2.19 / 67. / 530. 
586.0J / O,Oo / / 586.09 I 1.33 / O.J4 / *AS* 

----------------------------- END oR10GE ANALYSIS-----------------------------
T AT 709u I JO/ 1650. / 1242. / JJJS72. / 2.19 / 67. / 530. 

5d6.UJ / 0,06 I D.UO I O.O I 586.09 / 1.33 / D.14 I 0.000 •XS* 

-------------------------------------------------------------------------------
U Al 7710 / 62U / 1650. / 375. / 44999. / I.OD/ 411. / 471. 

Sdb.":, / 0.3d I o.J4 I 0.12 / 586.55 / 4.40 / o.31 / -0.000 •XS* 
-------------------------------------------------------------------------------

V Al 871JO I 990 I I 651!. / c7 2. I 27854. / 1.08 / 426. / 496. 
5~8.i5 I U.6C I 2.1~; J.16 / saa.87 / 6.07 / 0.46; 0.009 *XS* 

' -------------------------------------------------------------------------------
•~ Al 94\JO / 700 / 1b50. / 469. / 44196. / 1.32 I 1112. / 1240. 

590.16 / U.25 / l.~5 I O.O I 590.42 / 3.S2 ;' 0.31 / 0.001 *XS• 

-------------------------------------------------------------------------------
•' II I 

A ,-. > 

590 .l:l9 / 

r'-.1..1111•1 .I 
'7f.)V V , 

U ,31 / 
l,l\f1 / 
"TVV, 

0. f5 I 
1650. / 492. / 3C970. I l.7~ / 160. / 1952. 

0.03 I 591.19 / 3.35 I 0.39 I -0.000 *XS* 
-------------------------------------------------------------------------------

l' ,L 
11' J' <, :,1J;' , ,1· 

ENO OF THIS ?ROFILE 
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USGS STEP-BACKWATEH PROGRAM - V~RSION 72.339 *** PAGE COUNT= 19,0A1E= 7/27/76 

=======-=============-===-=====--============--=============-=========----- ---
WATE~-SURFACE ~ROFILE FOR: PLU~ CREEK MONROE T~Sp 
PAGE l OF l 
-----------===----==-------------======-===~=---=--------------==-==-----------
SEClO Af DISTANCE/ LENGTH/DISCrlARGE/ AREA ;CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

*ID* WS ELEV/ HV / HF / HE / lG / V / FN 
-===-==-=================-=-===--============---=-==========-=-=======-~·------

R Af 69lU / U I 16~0. / 492. / 58464. / 1.17 I ld8. / 346. 
5b~.~l I 0.21 / / 585.62 / 3.36; 0.24/ *IS* 
====--================= ~EGlN BRIUGE A~AL~SIS ----------------------------

8R RAT 6910 / / 1202. I 199. / 20957. / 1.00 / O. / 33. 
585.41 / O.So / / 6.03 I O.I~ I •BO* 

-------------------------
ROAU OVEHFLOw (CFS> / LEF1 !54. / RIGrfl 293. / 

*RG* 

r Al' 7080 / 170 / 1650. / 1142. / 101430, / 2.1~ / 67. / 523. 
585.62 / D.07 / . 0,08 I 0,0 / 585.69 / 1.45 / ·o.15 / -D.000 *AS* 

----------------------------------------------------------------------------
M = U.~Y IE= 1.00 / K* = 0,72 / 1241, / 111509, / 2.19 / 67. / 530. 
586.U3 / U.Oo / / 586.09 / 1,33 / D.J4 / *AS* 

----------------------------- END dRIDGE AN~LYSIS -----------------------------
T Al /090 I 10 / 1650, / 1242. / 111572. / 2.19 I 67. / 530. 

5H6.UJ / 0.06 / u.00 I a.o I 586.09 / 1.33 I 0.14 I 0.000 •XS• 

----------------------------------------------------------------------------
0 Al 7710 / 620 / lb5U. / 375. / 44999. / 1.ou / 411. / 471, 

5do.25 I o.30 I 0.34 / u.12 / 586.5~ / 4.40 / 0.31 / -0.000 *XS* 

V Al 8700 I 990 / 1650. / 272. I 278~4. / 1,08 / 426. / 496. 
588.2~ I D.62 / 2.15 / U.16 / 588.87 / 6.07 I 0.48 / 0.009 *XS* 

\ 

W Al 94UO / 700 / 1650. / 469. / 441~6. / 1,32 / 1112. / 1240. 
590.16 / 0,25 I l.~5 I O.O I 590.42 / 3.~2 1· D.31 / 0,001 *XS• 

----------------------------------------------------------------------------i Al 9HDO / 400 I 165U, / 492. / 32970, / 1.7~ / 160. I 1952. 
590.8~ / 0.31 / 0.75 I 0,03 I 591.19 / 3.35 / 0,39 / -0.000 *XS* 

END OF TrlIS PROFILE 
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USGS STEP-BACKWATER PROGR~M - VERSION 7~.339 ••* PAGE COUNT= 20,UATE= 712717b 

=======--======================--===========-=~-============-=-====-~----------
WATER-SU~fACE PROFILE FOR: PLU~ CREEK MO~ROE TWSP 
PAGE I OF 1 
==============;================--===========-=-=============-=======~--=--==---
SECIU Al UlSTANCE/ LENGTH/0ISCMARGE/ AREA /CONVEYA,~CE/ ALPHA/ LEW / REW 

NS ELEV/ HV / ~F / HE / EG / V I FN / ACC *ID* 
======---=--=~===-=---=-----=------====-===---~-=--==-----------=---- ~ ---------

R Af 6~10 / 0 / 2200, I 637. I 720dO. I 1.41 / 170. / 4dS. 
Sdb,14 / 0.2b / I S86,40 I 3 0 45 / 0.27/ •IS* 

=======--=--==-==-=---=----- BEGIN BRIDGE ANALYSTS============================ 
HR RAT 6910 / / 10d2, / 199. / 209~7. / 1.00 I O. / 33. 

Sdb,14 / 0,4b / / 5,43 / 0,17 / •BO* 

-------------------------
ROAU 0VERFLO~ (CFSI / LEFT 409. I RIGHl b93, / 

*RG* 
-------------------------------------------------------------------------------

T Al 7080 I 170 / 22ou. / 1346, / 121322, / 2.2~ / b6, I ~36. 
Sci6.40 / u.OY / u.u9 / 0.0 / S86.~0 I l,b3 I U.17 I 0.000 •AS* 

----------------------------------------------------------------------------
M = U.U / E = 1.00 I K• = 0,01 I 1347. / 121401. / 2.2~ / 66, / S36, 
586,41 / U,09 / / S86.50 / 1.63 / 0.17 / *AS* 

----------------------------- END BRIDGE ANALYSIS-----------------------------
r Al 7090 / 10 / 2200. / 1347. / 121401, I 2.2s I 66, / 536. 

58b,41 / D.09 / O.OU / 0,0 / 586.50 / ],63 / U,17 / -O.OU4 *XS<> 

-------------------------------------------------------------------------------
U AT 7710 / 620 / 2200. / 407. I 47270. / 1.ou / 403, I 472. 

586.,s 1 0.4~ 1 o.~2 1 0.1a 1 587.20 1 5,401 o.39 1 -0.000 •xs• 
----------------------------------------------------------------------------

v Al 8700 / 990 / 2200. / ~71. I J79d5. / 1.2~ / 369, / 499, 
5d9,~0 I 0,68 / 2,67 / U,11 / ~89,9b / 5.93 I 0,48 / -0,001 °XS• 

-------------------------------------------------------------------------------
W Al 9400 / 700 / 2200, / 694, / 54242, / 2.21 / 42. / 1243, 

59).JO / U.35• / l,b4 / 0,0 / S91,65 / 3.17 / 0,35 / 0,017 *XS* 

----------------------------------------------------------------------------x AT ~8VO / 400 I 2200. / JS50. I 78753. I 2,61 I 160. / 2105. 
592.62, o.oe I o.45, o.o , 592.10, 1.42, 0.22, -0.000 •xs• 

-------------------------------------------------------------------------------

,:·r
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--.......... ·--· -- _..... .. ------
END OF ThIS PROFILE 
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USGS STtP-8ACK~ATER PROGRAM - VERSION 72.339 *** PAGE COU~T= 22,DATE= 7/27/76 

======-==================~=-=---===========-=======-=-=--===---=--=---=------== 
WATEH-SURFACE PROFILE FOR: PL~M CREEK MONROE THSP 
PAGE l OF 1 . 
===============================-=======================--===-=-==-=--==--=------
SECIU Al UlSTANCE/ LENGlrl/DISCHARGE/ ARE~ /CONVEYANCE/ ALPHA/ LEW / REW 

wS ELtV / HV / Hf / HE / EG I V / FN / ACC *ID* 
===============================-===========-================-======--======----

R Al 6910 / 0 / 1650. / 492. / 5b464. / J.17 / 188. / 346. 
585.41 / 0.21 / / 585.62 I 3.36 I 0.24/ *IS* 

-------- ...... ---=------=;::;-=--:· -- HEGIN BRIDGE ANALYSIS----------------------------
120c. I 199. I 20957. / I.DO I O. / 33, BP R Al 6910 / / 

5b~.4l / 0.56 / I b.03 I U.15 / *BO* 
-------------------------
ROAD OVERFLOW ICFSl / LEFT 154. / RIGHT 293. I 

*RG* 

T Al 70b0 / 170 / 16~U. / 1142. / 101430. / 2.15 / 67. I ~23. 
58~.b~ I U.07 I 0.08 I U.O I 585.69} 1.45 / 0.15 / -0.000 *AS* 

----------------------------------------------------------------------------
M = 0.29 / ~ = I.OD/ K• = 0.72 / 1241. / 111509. / 2.19 / 67. / 530. 
5bb.UJ / 0.06 / / 586.09 I 1.33 I 0.14 / GAS* 

----------------------------- ENU BRIDGE ANALYSIS-----------------------------
T Al 709U / 10 / l6jO. / 1242. / 111572. / 2.19 I 67. / 530. 

5b6.U3 / u.06 / u.00 I o.o I Sd6.09 / J,33 / 0.14 / 0.000 •XS* 

----------------------------------------------------------------------------u AJ 1110 1 &20 1 l&Su. 1 375. , 44999. 1 1.uo 1 411. 1 471. 
58b.2S / 0.3U / 0.34 I D.12 / 586.55 / 4.40 / 0.31 / -0.000 *XS* 

-------------------------------------------------------------------------------
V AJ 8700 / 990 / 16~0. / 272. / 27854. / I.OH/ 426. / 496. 

588.2S / 0.62 / 2.15 / 0.16 / 588.87 I 6.07 / 0.48 / 0.009 *XS* 

----------------------------------------------------------------------------w Ar 94UU / 700 / 1650 0 / 469. / 44196. / 1 0 32 / 1112. / 1240. 
590.lb / 0.25 / , l.55 / o.o / 590.42 I 3,52 I 0.31 I u.001 •xs• 

-------------------------------------------------------------------------------

I, i I 

X A'l 
5<;U.d9 / 

9800 I 400 / 1650. / 
u.31 1 0.1s I o.o3 1 

492. / 32970. / 1.75 / 160. / 1952. 
591.19 I 3.35 I 0.39 / -0.000 •KS* 

END OF THIS PQOFILE 
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USGS STEP-RACKWATER PROGR-M - VERSION 72.339 *** PAGE CUUNT= 13,DATE= 7/28/70 

==-=-==--======-===========-==================================================-
WATE~-SURFACE PROFILE FOG: PLUM CREEK ~ONROE TWSP 
PAGE l OF l . 
==---------====---===-=====------============---=======-===----=====-====---=--
SECID AT OISlANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / RE~ 

WS ELEV/ HV / HF / hE / EG / V / FN / ACC •ID* 
==-====--======--==========-===-============================-=================-

T Ill' 7090 / 0 I 900. / 804. / 66471. / 2.09 / 310. / 494. 
5~3.94 / 0.04 / / 583.9d / 1.12 / 0.12/ *IS* 

-------------------------------------------------------------~-----------------
u Al 7710 / 620 / 900. / 258. / 26907. / 1 0 00 / 415. / 466 0 

5b4.l5 / u.1~ / o.~B I 0.01 I Sd4.34 / 3.48 / 0.21 / -0.000 *XS* 

-------------------------------------------------------------------------------
VAT 

586.l':, / 
' 

8700 I 
0.50 / 

99U / 
2.lb / 

900. I 
0.15 / 

159. / 
586.64 / 

13774. / 1.00 / 450. / 491. 
5.65 / o.s1 / -u.011 *XS* 

-------------------------------------------------------------------------------
~ AT 9400 / 700 / 900. / 260. / 22568. / 1.25/1147. / 1237. 

5d8.~j / o.23 / l.b2 / a.a / SBB.47 / 3.46 / 0.32 / o.ou1 *XS* 

-------------------------------------------------------------------------------
X Al 9800 / 400 I 

5B8.9b / U.31 / 0.16 / 
==--=----======---=========-
BR X AT 98UO / I 

588.9b / U.43 / 

900. I 203. I 188~0. / 1.ou I 1251. / 12~4. 
0.04 / 589.c7 / 4.44 / 0.36 / -0.001 ~xsv 

8EG!N BRIO~E ANALYSIS----------------------------
900. 1 112. 1 21060. 1 1.00 1 o. 1 36. 

I S.23 I 0.4c I *BO~ 

-------------------------------------------------------------------------------
NU ROAU OVERFLOW 

*RG~ 

-------------------------------------------------------------------------------L Al lOUIO / 210 / 900. / blJ. / 4dQlJ. / 1.50 / 1193. I 146~. 
5a9.40 I o.o~ I 0.18 / o.o / ~89.45 / 1.47 / 0.16 / 0.000 *AS* 

----------------------------------------------------------------------------
M = 0.~4 IE= 0.86 I K* = 1.49 / 806. / 6blll. / 1.54 I 1180. I 1523. 
590.U~ / 0 • 03 / / 590.0B / 1.12 I 0.12 I *ASv 

----------------------------- END BRIDGE ANALYSIS-----------------------------

END OF THIS PROFILE 

'' ' 
I I l I 'I' 

'I " 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 

' ' 
1·' • 

: " 

I l ' l I j•I ! ' 



• 
• 
• 
• 
• 
• 
• 
• 
·• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
I ·.• 

, ..•. , 
'!"1 "I 

I 

I ... ,. ~-., · ' '' I " 1 
~ii~ 

USGS STE?-BACKWATER PROGRAM - VEASION 72.339 • 0 * PAGE COUNT= 14,0ATE= 7/28/76 

=========================-=-==---==========-----=-=-===------------------------
WATE~-SUHFACE PROFILE FO~: PLUM CHEEK ,40NQOE TWSP 
PAGE l OF l 
===============================--==========~=--======-=====--------------------
SEC!u Al DISTANCE/ LENGT~/DISCHARGE/ ~HEA tCONVEYANCE/ ALPHA/ LEW / RE~ 

WS ELEV/ HV / MF / HE / EG / V / FN / ACC *IO* 
-=============================================-=============-=-==-==--=--------

TAT 7()90 / 0 I 1400. / 1159. / 103272. I 2,16 / 67. / 525. 
5c5.IO I 0.05 / / 585.75 / 1.21 / 0.13/ •IS* 

-------------------------------------------------------------------------------
U AT 7710 / 620 / 1400. / 354. / 41507. / 1,00 / 412. / 470. 

5d5.d9 / 0,24 / 0.2b I 0.10 / sa6.13 / 3.96 / U.i6 / -u.ooo •XS* 
-------------------------------------------------------------------------------

v AT e7uu / 990 / 140u. 1 237. 1 23S33. 1 1.05 / 434. 1 495 • 
5d7./l I o.~7 / 1.99 / 0.16 / 588,2e / 5,92 / 0.48 / 0.001 *XS• 

----------------------------------------------------------------------------w AT 9400 / 700 / 1400. I 40}. / 3701!. / 1.30 I 1123. / 1239. 
se9.61 / 0.2s / 1.~e I o.o 1 ~e9.e6 1 J.49 / u,31 / 0.001 axs~ 

X Al 9bOU / 400 / 
~90.40 / 0.3o / 0.b~ I 

------------=-------=-------
8R X Af 9d00 / / 

590.40 / 0.61 / 

1400. I 309. I 2~042. / 1.13 / 160. / 1886. 
U.06 / S90.76 / 4.54 / 0.43 / -0.004 *XS* 

6EG1N 8RIOGE ANALYSIS----------------------------
1400. 1 224. 1 31295. 1 1.ou I o. 1 36. 

1 6.26 / o.44 / •so• 
-------------------------------------------------------------------------------

NU ROAU OVtRFLOW 

Z AT lUUlO / 210 / 1400. / 
590.90 / U.04 / 0.17 / 0,0 

-~RG* 

1137. / 96250. I 1.58 / 1160. / 1615. 
I S90,9J / 1.23 / 0,13 / 0.003 •AS• 

-------------------------------------------------------------------------------
M .. = U,l2 IE= U,72 /I\*= 2.30 I 2185. I leJ954. / 1,73 / 850. / 1769, 
59c.32 I 0.01 / / 592.33 / 0.64 1 0.06 I •AS• . . ----------------------------- ENO BRIDGE ANALYSIS-----------------------------

ENO OF THIS PROFILE 
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USGS SfEP-RACKWAT£~ PROGRAM - VERSION 72.339 *** PAGE COUNT= l:>•0ATE= 7/2d//6 

- -- - - ----- - . ·- - - - - - . . - .. - .. - - . - . . . . .. . - .. -- ·- - --- ... - .... -- . ----- - ...... - . - -- .. -- - -- - ... - -·· --- --· - -- .. -- -- - .. - - .. --- --
WATEH-SUHFACE PROFILE FO~: PLUM CHEEK MONROE TWSP 
PAGE I 0F 1 -
------------=-------====-----=---==========~=--=============-================= 
SECIU A.I DISlANCE/ LENGTh/DISCMARGE/ AR~A /CONVEYANCE/ ALPhA/ LEW / REW 

WS EL~V I hV / hF / rlE / EG I V / FN / ACC *IO* 
---------------------------------==========-----============-================--

l ;.r 7090 I 0 I 1650. I 1233. I 110742, I 2.ld I 67, I 529. 
:,b6.v0 I 0.06 I / 5d6,0b / 1,34 I 0.14/ *15* 

-------------------------------------------------------------------------------
U AT 7710 I 620 I 1650, I 373. I 44715, / 1,00 I 411. / 471, 

5do.22 I 0,30 I 0,34 I 0,12 I 586,52 / 4,42 / 0.31 I -0,000 *XS* 

-------------------------------------------------------------------------------
VAT 8700 I 990 I 1650. / 271, I 27729, I 1,08 I 427. / 496, 

5d8.c3 I u.62 I 2.17 I 0,16 I ~88.Bb I 6,10 I 0.49 I 0.000 *XS* 

-------------------------------------------------------------------------------
WAT 94UU / 700 / 1650. I 469, I 44162. / 1.32 I 1112, / 1240, 

59U,16 / 0,25 I l.~6 I O.O ·; 590,42 I 3,52 I O,~l I 0,001 *XS* 

---------------------------------~---------------------------------------------
X Ar 9d00 I 400 I 

5YG,88 I U,31 I 0,1~ I 
=======-===================-

lb~U. I 491, / 32939, / 1.75 I 160, I 1952, 
0,03 I :,91,19 I 3,36 I 0.~9 I -U,OUO *XS* 

HEGIN BRIOGE ANALYSIS----------------------------
~R X Af YdUO / / 1641, I 241. I 3~017. I 1.uo / o. / 3b. 

590.d8 I 0,72 I I 6,80 I 0,4b I *80* 

-------------------------------------------------------------------------------
ROAu OVckFLOW (CFS) / L~rT U, I RIGHT 15. / 

*RG* 
-------------------------------------------------------------------------------

Z Al 10010 I 
591,JU I 0.04 I 

' 

210 I 16:>0. I 
O.l:, I o.u 

1380. I 113948. I 1.72 I 975. I 1659, 
I :,91,34 I 1,20 I ·0,13 I 0.000 *AS* 

-------------------------------------------------------------------------------
M = 0,77 IE= U,67 I K* = 2.49 I 
5';13,J_U. I 0.01 I 

E~JO 

3052, I 249416. J l,d5 / 89. I 1854. 
/ 593.11 / 0,54 I 0,05 I *AS* 

BRIDGE-ANAlYSIS ----------------------------~ 

ENO OF THIS PROFILE 

\ , 
, ''. • ~ ' \ I 

' , . 
' I '' , . I I . , 

/ I ' • / ' / 

-~ I 

I
I , , / ;' 

' , ' I ' '1 )•• 

·1· I , ,, · 
' ' " i' 

,,,,1 

I I ,11 , I 

. ' "'" ""' .. ,1,' 

\· 

I'' 
,'I': 

.. , 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 1,,, I],'' ,l',1 



• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
tl .... 

,,, ........ __ 

I 1 ,., ..... 

411 ·1 I ·111{1{,, 

, ' ' 'I• ~1 ...... ~' ' 
1lr I I• 1 • ·.,,,.. 

,, I 

' h 

USGS STEP-BACKWATER PROGPAM - VERSION 72.339 • 0 • PAGE COUNT= 16,DATE= 7/28/76 

=========~=======--======-=-====-======--=-----====-===----------~----=--------
WATER-SURFACE PROFILE Foq: PLUM CREEK MONROE TWSP 
PAGE I OF l 
=======-=--======---=====-=-===-=======--==--=-==--====· --~- --------- -------
SECI0 AT UISTANCE/ LENGTh/OISLHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC 0 I0° 
=================---=====-=====--======-------===---=-=---------------=-- -----

T Af 7090 / 0 / 2200 0 / 1345. / 121256. / 2.25 / 66. / 53b~ 
___ 5bb.40_1 ___ 0.09_1 _________________ 1 __ 5B6.49_; ___ 1.64_1 ___ 0.111 _________ •I!t_ 

U Al 771U /' 620 / 2200. / 407. / 47247. / 1.00 / 403. / 472.\ 
5b6.14 1 0.4~ 1 o.~2 1 0.18 / ~81.20 1 5.41 1 u.39 1 -0.000 •xs• . . -

-------------------------------------------------------------------------------
V Pl 8700 / 990 / 2200 0 / 371. / 37964. / 1.25 / 369. / 499. 

5b9.3D 1 ·o.6B 1 2.b1 1 0.11 1 ·se9.98 1 s.93 1 o.48 1 -0.000 •xs• 
-------------------------------------------------------------------------------

~ Ar 9400 / 70U / 2200. I 693. / 54204. / 2.21 / 42. / 1243. 
591.30 I u.35 / l.b~ I o.o / 591.65 / 3.17 I 0.35 I 0.015 •xs• 
----------------------------------------------------------------------------x AT 9b00 I 400 / ~200 0 / 1549. / 7b704. / 2.61 / 160. / 2105. 
592.02 1 u.oe I o.45 1 o.o 1 592.10 1 1.42 1 0.22 1 o.ooG •xs• 

---------------------------- ~EGIN BRIDGE ANALYSIS-----------------~----------
BR X AT 9600 / / 1626. / 253. I 25959. /I.DOI O. I 36. 

5~2.U2 I ·o.64 I I 6.43 / 0.10 / *BO* 

ROAD O~EHFLOW (CFS) / LEFl 2.72. / RIGHT 291. / 

Z AT 10010 / 
592.14 / 0.03 / 

*RG* 

~10 I 2200. I ~032. I 168409. / 1.74 I 871. / 1750. 
o.ue I o.o 1 592.18 1 1.0~ ,- 6.10 1 -0.000 *AS• 

M = 0.13 / E = 0.72 / K* = 2.3J / 4005. I 311699. / 2.00 / 23. / !971. 
593.63 / 0.01 / / 593.64} 0.55 / 0.05 / *AS* 

----------------------------- END BRIDGE ANALYSIS-----------------------------

,•' 
' ' ,, I, 

END OF THIS PROFILE 
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USGS Sl~P-BACKWATE~ PROGRAM - VERSION 72.339 *** PAGE COUNT= 23,DATE; 7/26/76 

===============---=============-============-===============-=-============:==--
WAlER-SURFACE PROFILE FQQ: PLU~ CPEE~ MO~ROE T~SP 
PAGE l OF 1 
*** FLOOD WAY A1~AL YS l S •<><> HOR F.,1N 

=======-=======-----=========----======-==---=-==--====---==------=-------------
SECIU AT OISTA~CE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

~S ELEV/ HV / HF / HE / EG / V / F~ / ACC •ID* 
====-----==---------===---===----======-==-----==---=-=-------------------=·----

r .AT 7090 / 0 / 1650. I 1063. I 108716. / 1.75 / 307. / 457. 
5eo.UO I u.01 I / 51:So.07 I l.S5 / 0.14/ *IS* 

U Al 7710 / 620 / 1650. / 374. I 44806. / 1.00 I 411 • / 471. 
df 5e6.~3 / u.30 / u.35 / 0.12 / 586.53 / 4.41 / 0.31 / -0.000 •XS* 

Cl 

V Al 8700 / 
SoB.23 / 0.63 / 

990 I 165). / 
~.11 I i.J.16 / 

270. I 27677. I I.OB/ 427. I 496. 
588.85 I 6.11 ,- 0.49 I -0.012 •XS• 

'II AT 9400 / 700 / 16SO. / 405. / 42739. / 1.12/1161. / 1240. 
o•t--- :,';lU. le I 0.2',, / 1-.bl / o.o / -:,90.47 / 4.07 I o.32 / 0.001 ·•XS·> 

---------------------------------------------------------------------------·----
,:. AT 91:SOO / 400 / 1650. / 341. / 30683. I 1.09 / 1248. / 1379. 

,o? 5c;u.c;s / ll.39 / O.d3 / U.05 / 591.35 / 4.a4 I 0.'12 I 0.000 '*XS·> 
---------------------------- 8EGIN B~IDGE ANALYSIS----------------------------
BR X AT 980ll I I 1609. / ~'14. I 35566. / 1.uo / o. / 36. 

59lJ.9~ I 0.68 / / 6.60 / 0.45 I *80° 

---------·----------------------------------------------------------------------
ROAU OV~RFLOW ICFSI / LEF1 O. I RIGH1 26. I 

*RG* 

---------·----------------------------------------------------------------------
Z Al 1001U / 210 / 165IJ. / 14-34. / 122260. / 1.7..:l I 9:,6. / 1675. 

591.4~ / 0.03 / O.l~ I U.O / 591.49 / 1.11 / 0.13 / -D.014 *AS* 

------·----------------------------------------------------------------------
~; U.77 / E = U.66 / K* = 2.so I 3117. I 254310. / 1.86 / a3. / 1859. 

.~Y 5Y3.l4 1 o.01 / / 593.!S / 0.53 I O.OS I •AS* 
----------------------------- ENO BRIDGE ANALYSIS----------------------------~ 
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END OF THIS PROFILE 
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• • 
• USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= !,DATE= 8/11/76 • 
• *** INPUT CARD PRINTOUT*** • 
• 1 j PLUM CREEK 11 5 2 05 12 • 2 2 58930 59095 59183 59310 59191 

3 1400 Z 1 25 5 585 10010 2 4 

• 4 380 900 1400 1650 2200 1650 • c::.i:-n111:·ti.1r• i:- • ono 
...,l~,Y'-''--'' ..... L.. '-l\f\~-"" 

5 141 () -220 I 5956 150 1 5926 180 I 5926 420 l 5932 740 l 5932 ✓ 

5 141 1 l OUO 1 5911 1093 1 5909 1138 1 59 l I 1155 l 5911 1188 1 5897 v • 5 1412 1214 2 5880 1233 3 5873 1245 3 5836 1245 3 5826 1269 3 5826" • 5 1413 1 269 4 5836 1277 4 5953 l 282 4 5865 1355 5 5870 1429 5 5885 / 
5 1414 1448 5 5884 )463 5 5895 ]865 5 5932 2110 5 5942 2160 5 6000 • 6 1420 I 2 040 040 1 2 038 038 I 2 038 038 I 2 040 040 I 2 040 040 • 3 1500 AA 0 19 3 586 10660 I 3 
5 1510 0 1 6000 0 I 5929 29 1 5919 110 l 5920 184 I 5912 v • 5 151 I 242 I 5884 268 2 5878 274 2 5858 274 2 5835 296 2 5835 ✓ • 5 1512 296 2 5858 307 3 5879 362 3 5886 379 3 5893 393 3 5897 ✓ 

5 1513 430 3 5907 455 3 5922 491 3 5922 500 3 6000 • 6 152U I 2 040 040 I 2 038 038 I 2 040 040 • 3 1600 AB 0 23 3 588 I I 31 0 I 3 
5 16lu 0 I 6000 100 I 5943 183 I 5934 259 l 5926 320 l 5912 • • 5 I 6 I l 353 I 5901 382 I 5889 429 I 5883 460 1 5883 477 I 5897 
5 1612 491 2 5893 502 2 5871 502 2 5842 526 2 5842 526 2 5873 
5 1613 535 3 5877 558 3 5879 576 3 5898 600 3 5934 617 3 5936 • 5 1614 638 3 5940 670 3 5954 700 3 6000 • 6 1620 1 2 050 050 I 2 035 035 1 2 040 040 
3 1700 AC 0 30 3 586 1 1810 1 3 -• 5 l 7 1 ll 0 1 6000 81 1 5945 108 l 5932 114 l 5893 125 l 5908 • 5 1 7 I I I 38 1 5909 150 I 5902 166 I 5922 206 1 5927 259 1 5917 
5 1712 287 2 5904 303 2 5858 303 2 5847 321 2 5847 321 2 5858 • 5 1713 330 3 5928 358 3 5946 377 3 5946 420 3 5950 463 3 5953 • 5 1714 495 3 5954 520 3 5955 584 3 5952 622 3 5945 644 3 5949 
5 1715 685 3 5947 691 3 5947 692 3 5957 700 3 5958 700 3 6000 • 6 I 7 2 O I 2 060 060 I 2 040 040 1 2 035 035 • 3 I 8 0 O AO 0 26 3 587 12330 I 3 
5 18 I 0 -75 1 6000 -75 1 5987 -40 1 5958 410 1 5946 430 I 5960 • 5 18 I I 752 1 5951 840 I 5951 lliOO 1 5914 1046 1 5904 1093 1 5906 • 5 i8i2 i i 54 i 5907 il83 2 5898 ii88 2 5860 ii88 2 58SO i213 2 5850 
5 1813 1213 2 5860 1220 3 5903 1251 3 5891 I 279 3 5902 1293 3 5946 • 5 1814 I 320 3 5945 1360 3 5954 1390 3 5950 1420 3 5949 1655 3 5967 • 5 1815 1700 3 6000 
6 1820 I 2 050 050 I 2 040 040 I 2 050 050 - ~ , .-.. n " . ~ ' , ~ ~ -A~ , -. , r- n ' 3 -- .., 1':IVV II I:. l <+C .., :,o I l C'+:>V l -4 19 0 :i 850 1350 1600 2100 1600 
5 I 9 I 0 -40 I 6000 -40 I 5985 I) I 5959 460 1 5961 520 •I 5961 • 5 I 9 I l 1000 I 5936 1050 I 5926 1057 I 5904 1071 I 5917 1089 I 5917 • 5 1912 I IO 0 I 5905 1131 I 5896 1171 I 5895 1197 2 5900 1216 2 5888 
"' \ r., ~J. 1 ':J':J l -. c:.OLn 1".>•~1 -. t;.Ot:.n 1 ':>/, /, ., c;.oc..n 1 ':J /, /, .,, c;.ot...n 1 ?t;.1 "' i::oa":l .., J. 7 J. _, J. C. c.. J. c; JUVU J.C..C. J. C:: JUJV 1 C."f"-t'" '- JV-'V J. C.."'t"'t C:: J[.JVU J.L..JJ. '- .JU 7.J • 5 1914 1292 2 5902 1319 2 5912 132Q 2 5933 1331 3 5954 1344 3 5954 • 5 1915 1379 3 5958 1420 3 5952 1427 3 . 5955 1443 3 5955 1462 3 5971 
5 1916 1480 3 5971 1790 3 5955 1985 3 5957 2170 3 .5962 2310. 3 ~~~i • 5 1917 2400 3 5945 2560 3 5941 2700 3 ,5958 3000 3 5961 3100 3 • 

• • 
• I I ' . .' 
I i, ,,. I •1;,1 ' . '. , I, 1 . . .., I' ! • 1 ' ' I,;• ,. . 

' ' I 
I :1 
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• •• 
• USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 2,DATE= 8/11/76 • 
• *** INPUT CARD PRINTOUT*** • 
• 5 1918 3260 3 5992 3300 3 6000 .,1 6 1920 I 2 050 050 I 2 040 040 I 2 050 050 

3 200U AF 0 23 3 581:l 13360 I 3 

• 5 20IU -l 75 I 6011 -160 I 5995 -150 I 5900 -50 I 5936 0 I 5929 • 5 2011 2 I 5928 55 I 5927 85 I 5912 160 2 5912 161 2 5871 
5 2012 161 2 5861 170 2 5861 170 2 5871 170 2 5943 188 2 5954 

• 5 2013 198 3 5964 217 3 5964 233 3 5951 251 3 5951 288 3 5956 • 5 2014 346 3 5960 500 3 5960 600 3 6020 
6 2020 I 2 050 050 I 2 040 040 I 2 050 050 

• 3 2100 AG I 16 3 589 13930 I 3 
4 2105 850 1350 1600 2100 1600 • 5 2 I I 0 -240 I 601 I -100 I 5944 0 I !:,986 24 I 5962 68 I 5951 

• 5 2 111 157 I 5924 250 2 5912 253 2 5882 253 2 5873 271 2 5873 
5 2112 271 2 5882 282 2 5935 324 3 5967 367 3 5969 435 3 5981 • 5 211 3 450 3 6020 
6 2120 I 2 060 060 l 2 045 045 I 2 050 050 • 3 2200 BR AG 2 13 I 588 13930 30 2 0 • M **ERROR IS)** 
5 221U 0 I 5966 0 I 5901 4 I 5901 6 I 5891 I 0 I 5879 • 5 221 l 14 I 5874 20 l 5873 26 l 5873 32 l 5873 35 l 5874 • 5 2212 37 I 5877 37 I 5966 0 -9 5966 
6 222U I 2 035 035 • 3 2300 RR AH 4 I 0 2 30 I 2 2 2 I • 5 2310 0 I 6017 286 l 6013 554 I 6013 617 I 6014 954 2 6001 
5 2311 l I 82 2 6013 1228 2 6013 1405 2 6020 1566 2 6017 1102 2 6017 • 3 2400 AI 5 20 5 589 14210 I 4 • 5 2410 50 I 6020 50 I 5985 201 I 5984 268 I 5955 343 I 5914 
5 24 ll 424 I 5923 468 2 5912 476 3 5886 476 3 5876 497 3 5876 • 5 2412 497 3 5886 505 4 5909 509 4 5920 515 4 5931 532 5 5967 • 5 2413 555 5 5961 655 5 5955 759 5 5955 842 5 5971 850 5 6020 
6 2420 I 2 070 070 I 2 045 045 I 2 045 045 I 2 045 045 I 2 080 080 • • 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 16,DATE= 8/11/76 

--==-----====-----=======-=====--=============-===============================-
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE I OF l 
-===-==--======================-==============================================-
SEC1D AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *ID* 
------------=-------=-=----------======-=====---============-=-============-=--

Z AT 10010 / 
589.30 / 0.06 / 

0 I 900. I 587. / 46313. I 1.51 / 1194, / 1460. 
I 589.35 I 1,53 I 0,171 *IS~ 

AA AT 10660 / 650 / 900. I 339, I 25051, / 1.51 I 215. I 393, 
589.70 1 0.11 1 o.45 1 0.06 1 589.86 1 2.65 1 0.30 1 0.001 •xs• 

-------------------------------------------------------------------------------A~ AT 11310 / 650 / 900, / 500. / 34452. / 1,65 / 344. / 580, 
590,39 / 0.08 / 0,61 / 0,0 / 590.48 / 1,80 I 0,23 I 0,001 *XS* 

----------------------------------------------------------------------------
AC AT 11810 / 500 / 900. I 199. I 16459. / 1.22 I 111, / 328, 
590.96 1 0.39 1 0.11 1 0.15 1 591.34 1 4.51 1 o.43 1 0.000 ~xs• 

----------------------------------------------.--------------------------------
AD AT 12330 / 520 / 900. I 601. I 39738. / 1.97 / 978. I 1284. 
591.92 I 0.07 I 0,64 I o.o / 591.99 / 1.50 / 0,19 / 0.001 •xs~ 
----------------------------------------------------------------------------
AE AT 12450 / 120 I 850. I 643. / 41859. / 1.21 / 1052. / 1319. 
592.01 / 0.03 I 0.06 I o.o I 592.04 / 1.32 I 0.16 / -0.000 ~xs~ 
----------------------------------------------------------------------------
AF AT 13360 / 910 / 850. / 3n9. / 15446. / 1,65 / -153. / 170. 
592.97 I 0,14 I 1.02 / 0 0 05 / 593.11 I 2.30 I 0.30 I -0.001 •XS* 

AG AT 13930 I 570 I 
594,13 / 0.09 / 1.11 / 

---=-=---=-====-============ 
850, I 441. / 24072. / 1,54 / 100. / 290. 

0,0 / 594.22 / 1.93 / 0.25 I 0,000 •XS* 
BEGIN BRIDGE ANALYSIS----------------------------

BR AG AT 13930 / / 850, I 199. I 27796. I 1.00 I 0, I 37. 
594.13 1 0.2B 1 I 4.27 I 0,30 I *BO* 

----------------
NO ROAD OVERFLOW 

*RG* 

Al AT 14210 I 280 / 850. / 643. I 37950. I l,9o / 289, I 521. 
594.38 / 0.05 / 0.22 / 0,0 I 594,43 / 1,32 I 0.17 / -0.008 *AS* 

-------------------------------------------------------------------------------
M = 0,45 / E = 0,91 I K* = 1.09 I 721. / 43822, / 1,91 I 283. / 523. 
594,71 / 0,04 I I 594.75 / 1,18 I 0.15 / *AS* 

----------------------------- END BRIDGE ~NALYSIS -----------------------------
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *•* PAGE COUNT= l7oDATE= 8/11/76 

---------- ------ -- ---=-=----------======-=====---============-================--
WATER-SuRFACE PROFILE FOR: PLUM CREEK 
PAGE 1 OF 1 
====-=---=====-==========-=-===--============================================--
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *ID* 
-------- ------- -----=-=----------======-===----=============---============-=--

Z AT 10010 / 
590.95 / 0.04 I 

0 I 1400. / 1162. / 97706. / 1.61 / 1070. / 1621. 
/ 590.99 I 1.20 I 0.131 *IS* 

-------------------------------------------------------------------------------
AA AT 10660 / 650 / 1400. / 659. / 53738. / 1.46 / 185. / 438. 
591.16 / 0.10 / 0.24 / 0.03 / 591.26 / 2.13 / 0.22 / 0.000 *XS* 

-------------------------------------------------------------------------------
AB AT 11310 / 650 / 1400. / 804. / 62189. / 1.58 / 304. / 588. 
591.57 / 0.07 / 0.38 I O.O I 591.64 / 1.74 I 0.21 / 0.000 *XS* 

-------------------------------------------------------------------------------
AC AT 11810 / 500 / 1400. / 320. I 25223. / 1.57 I 110. I 329. 
592.00 1 o.47 1 0.62 1 0.20 1 592.47 1 4.38 1 o.45 1 0.000 ~xs• 

-------------~-----------------------------------------------------------------
AO AT 12330 / 520 / 1400. I 960. I 68755. / 1.77 / 931. / 1288. 
593.00 I 0.06 I 0.59 / O.O / 593.06 / 1.46 / 0.17 / 0.003 *XS* 

----------------------------------------------------------------------------
AE AT 12450 / 120 I 1350. / 933. I 71687. / 1.21 /, 1027. I 1320. 
593.06 / 0.04 I 0.05 I 0 0 0 / 593.10 / 1 0 45 / 0.15 / -0.000 *XS• 

-------------------------------------------------------------------------------
AF AT 13360 / 910 / 1350. / 622. / 29761. / 1.28 / -154. / 170. 
593.81 / 0.09 / o.78 I o.o3 I 593.91 / 2.17 / 0.26 / -0.000 *XS* 

-------------------------------------------------------------------------------
AG AT 13930 / 570 / 1350. / 602. / 32454. / 1.44 / -110. I 300. 
594.88 / 0.11 / 1.08 / 0.01 / 594.99 / 2.24 / 0.29 / 0.000 *XS* 

---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
BR AG Al 13930 I I 1350. / 223. / 32949. / 1.00 / O. / 37. 

594.88 / 0.57 I I 6.05 / 0.40 / *BO• 

-------------------------------------------------------------------------------
NO ROAD OVERFLOW 

*RG* 
-------------------------------------------------------------------------------

AI AT 14210 / 280 / 1350. / 845. / 53751. / 1.85 / 273. / 525. 
595.21 / 0.07 / 0.29 / O.O / 595.29 / 1.60 / 0.11 / -0.000 •·•AS* 

-------------------------------------------------------------------------------
M = 0.54 1 E = o.ae I K* = 
595.99 ~ 0.04 / 

=======-===============-=---= 

"I :, i I, 

1.31 I 1125. / 71675. / 1.99 I 257. / 784. 
/ 596.03 / 1.20 I 0.09 I *AS* 

ENO BRIDGE ANALYSIS-----------------------------

END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COUNT= 18,DATE= 8/11/76 

====--=-===---=---=======----==--======--==-----====------=--------------=-----
WA1ER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE 1 OF 1 ,' 
=============-===========-=-===-=======-=====---=====-=--===-===========-====--
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW I REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *ID* 
====--=-===--------======----==--=====~--==-----====------==------=------==----

ZA1v-10010/ 
S91.83 / 0.02 / 

0 I 1650. / 1768. / 145743. / 1.75 / 910. / 1716. 
/ 591.85 / 0.93 / 0.11/ *IS* 

======-=--========--------====-=== ------==-======---======---==============-===== 
AA AT 10660 / 650 / 1650. / 897. / 72703. / 1.63 / 27. / 451. 
591.97 I 0.09 I 0.17 I 0.03 I 592.05 / l.84 / 0.20 / -0.001 *XS* 

AB AT 
592.28 / 

11310 / 
0.06 I 

650 / 
0,.29 I 

1650. / 1018. / 
O.O I 592v34 / 

83303. I 1.57 / 273. / 593. 
!.62 / 0.19 / 0.000 *XS* 

AC AT 11810 / 500 / 1650. / 423. / 31575. / 1.88 / 109. / 330. 
592.61 / 0.44 / 0.52 I 0,19 I 593.05 / 3.90 / 0.42 / 0.000 *XS* 

AD AT 12330 / 520 / 1650. / !152. / 86248. / 1.69 / 908: / 1290. 
593.52 / 0.05 I 0 0 52 I O.O I 593,57 / 1.43 / 0,16 / 0.000 *XS* 

----------------------------------------------------------------------------
AE AT 12450 / 120 / 1600. I 1089. / 87709. I 1.24 / 1001. I 1321. 
593.57 / 0.04 I 0.04 I O.O I 5g3.61 / 1.47 / 0.15 / -0.000 *XS* 

----------------------------------------------------------------------------
AF AT 13360 / 910 / 1600. / 753. I 40068. / 1.15 / -154. / 170. 
594.22 / 0.08 / 0.66 / 0.02 / 594.30 / 2.12 / 0.24 I 0.004 <>XS* 

----------------------------------------------------------------------------
AG AT 13930 / 570 / 1600. I 683. / 36758. / 1.42 / -117. I 304. 
595.19 / 0.12 / 0 0 99 I 0.02 I 5g5,31 / 2.34 I 0.22 I -0.000 *XS* 

---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
BR AG AT 13930 / I 1600. I 233. I 35142. / 1.00 / O. / 37. 

595.19 / 0.73 / / 6.87 / 0.45 / •BO* 

----------------
NO ROAD OVERFLOW 

<>RG"' 

AI AT 14210 / 280 / 1600. I 937. I 60952. / 1.83 / 267. / 762. 
595.55 1 o.oa I o.32 1 o.o 1 595.63 1 1.11 1 0.12 1 -0.000 ·•AS* 

M = o.58 1 E = o.ao 1 ~• = 1.42 1 
(:S9~~ 0.04 I 

1469. / 91120. / 2.17 / 242. I 818. 
1 596.67 1 1.09 1 o.oa 1 •AS* 

-===--=-===-=-=-=========---= END BRIDGE ANALYSIS-----------------------------

'' 'I , I ' 
'ii,•• 

END OF THIS PPOFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PGGE COUNT= lg,DATE= 8/ll/76 

=-----------=-----------=---=----======-======--=-==========================---
W~TER-SURFACE PROFILE FOR: PLUM CREEK 
PGGE I OF 
====----=======================--=============-================================ 
SECIO AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *IO* 
---------- -=--=----=---=-=====--======-=====---=-=======-===--==-=-========---

Z AT 10010 I 
593.10 I 0.01 I 

0 I 2200. I 3056, I 249697. /I.BS/ 88, I 1854, 
/ 593.11 I 0,12 I 0.011 *IS* 

AA AT 10660 I 650 I 2200. I 1472, / 128739, / 1.48 / O. / 492, 
593.18 / 0.05 I 0,10 I 0,02 I 593,23 I 1.49 I 0,15 / -0.000 *XS* 

----------------------------------------------------------------------------
AB AT 11310 / 650 / 2200, / 1415, / 120790, / 1,66 / 185. / 600. 
593.38 I 0,06 I 0,20 I 0,01 I 593.44 / 1,56 / 0.18 I 0.001 *XS* 

----------------------------------------------------------------------------
AC AT 11810 / 500 I 2200, I 656, I 49313, I 1,98 I 99, I 343. 
593.63 I 0.35 I 0,41 / 0.14 / 593.97 I 3,35 I 0.31 I -0.015 *XS* 

----------------------------------------------------------------------------
AD AT 12330 I 520 / 2200. I 1484, / 119050. I 1,58 / 872, I 1292. 
594.35 / 0.05 I 0,43 I O.O I 594,40 / 1.48 / 0,12 / 0.000 *XS* 

----------------------------------------------------------------------------
AE AT 12450 / 120 / 2100. I 1436. / 111877. / I.SI / 848. / 2584. 
594.39 I 0.05 I 0.04 I O.O I 594.44 / 1,46 / 0.16 / -0.000 *XS~ 

----------------------------------------------------------------------------
AF AT 13360 I 910 I 2100. I 1001. I 61316. / 1,01 I -155, I 181. 
594,97 I 0.07 I O.S9 I O.Ol / 595.04 I 2.10 / 0.21 I O,OUI *XS* 

----------------------------------------------------------------------------
AG AT 13930 I 570 I 2100, I 812. I 47392. / 1,37 I -129. I 312, 
595.81 / D.12 / 0.87 / 0.03 / 595.93 I 2.41 I 0.22 I 0.001 *XS* 

---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
BR AG AT 13930 / / 2100, I 253. I 39617. I 1,00 I O. I 37 • 

595.81 1 1.07 i i 8.3i i 0.52 i ii-80* 

NO ROAD OVERFLOW 
*RG* 

AI AT 14210 I 280 I 2100. I 1220. I 76890. I 2.06 i 252, i 794. 
596.18 / 0.09 I 0.34 I O.O I 596.27 / 1,72 / 0.13 / 0,000 *AS* 

----------------------------------------------------------------------------
M = 0.67 IE= 0.57 I K* = 1,70 / 2351. / 152323. I 2.12 / 209. / 844. 
598.07 I 0.03 I I 598.10 / 0,89 I 0.01 I *AS~ 

----------------------------- r-l..lf"'I ,.,,..,,..,...,,..,- A Lo Al ,J,-T,- -----------------------------===~~--===================== ~l~U ONlUU~ AN~LT~i~ ==========~==============~=~-

END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °•• PAGE COUNT= 29,DATE= 8/11/76 

--==--------=-----=-===----------============--=============-=======-========--
WATER-SURFACE PROFILE FOR: PLUM CREE~ 
PAGE 1 OF 1 
••• FLOODWAY ANALYSTS••• HOR FW 
======---================-=-==---============--=============---=====-==--=-----
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG I V / FN / ACC *ID* 
=======-=======================--===========================-================--

2 AT 10010 I 
591.91 I 0.03 I 

0 I 1650. / 1341. / 143426. / 1.21 / 1175. / 1475. 
/ 591.94 / 1.23 I 0.111 •IS* 

-------------------------------------------------------------------------------
AA AT 10660 / 650 / 1650. / 878. / 81619. I 1.28 I 190. I 440. 
592.04 / 0.07 I 0.15 I 0.02 I 592.11 / I.BB/ 0.18 / -0.000 •xs• 
----------------------------------------------------------------------------
AB AT 11310 / 650 / 1650. / 966. / 86093. I 1.37 I 340. I 590. 
592.29 I 0.06 I 0.25 I o.o I 592.35 I 1.11 I 0.18 I -0.010 •xs• 
----------------------------------------------------------------------------
AC AT 11810 / 500 I 1650. / 376. I 30000. I 1.73 I 129. / 329. 
592.59 / 0.52 I 0.53 I 0.23 I 593.11 I 4.39 / 0.45 / 0.000 *XS* 

-------------------------------------------------------------------------------
AD AT 12330 I 520 / 1650. I 979. I 83129. I 1.45 / 1039. I 1289. 
593.61 / 0.06 / 0.57 I O.O I 593.68 / 1 0 68 / 0.17 I -0.000 *XS• 

----------------------------------------------------------------------------
AE AT 12450 / 120 I 1600. I 1041. / 92086. I 1.11 / 1071. / 1321. 
593.68 / 0.04 I 0.04 I o.o I 593.72 I 1.54 / 0.14 / -0.000 •xs• 

-------------------------------------------------------------------------------
AF AT 13360 I 910 I 1600. I 700. I 37308. I 1.17 I -130. I 170. 
594.33 / 0.10 I 0.68 / 0.03 I 594.43 / 2.29 I 0.25 I 0.003 *XS• 

-------------------------------------------------------------------------------
AG AT 13930 / 570 I 1600. / 696. / 40052. I J.31 / 60. I 304. 
595.30 / 0.11 I 0.98 I 0.01 I 595.41 / 2.30 / 0.20 / 0.000 *XS• 

---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
BR AG AT 13930 I I 1600. I 237. I 35931. / 1.00 / O. / 37. 

595.30 1 0.11 1 1 6.76 1 o.44 1 •so• 
-------------------------------------------------------------------------------

NO ROAD OVEPFLOW 
·>RG• 

AI nT 14210 / 280 / 1600. I 962. / 62475. / J.85 / 265. / 765. 
595.62 / O.OB I 0.29 I O.O I 595.70 / 1.66 / 0.12 / 0.000 *AS• 

-------------------------------------------------------------------------------
M = 0.58 IE= 0.80 I K• = 1.43 / 1492. I 92458. / 2.18 I 241. / 820. 
596.67 / 0.04 I I 596.71 I 1.07 I O.OB I •AS* 

----------------------------- ENO BRIDGE ANALYSIS-----------------------------

I, 
I 

END OF THIS PROFILE 
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USGS Sl~P-8AC~1AlER ~ROGMM~ - VERSIO~ 72.339 *** PAGE COUNT=. lU,UATE= 7/29/7D 

--------------------=-=-=-=====--============================================--
W-TEH-SURFACE P~OFILE FQQ: PLUM CHEEK 
Pi\GE I vF 1 
----===-------------=---=-=====--===================================----- -----
SECJU Al UJSTA,•CE/ LENGTM/OISCHA~G~/ AREA /LONVEYANCE/ ALP~A/ LE~ / REW 

WS ELEV/ rlV / 1F / Ht / EG / V / FN / ACC •ru• 
----==----=-------------=----=---============================================--

AI Al 1421\J / 0 I a~u. / b48. I 38328. I l.~b I 288. / ~21. 
594.4U / 0.05 I / 594.45 / 1,31 I 0,17/ *IS* 

-------------------------------------------------------------------------------
AJ Al l486U / o~U / H~u. / 414, / 2b092. / 2,05 / 362, / 9~4. 
S94,o3 / O.lj / U,47 / 0.04 / 594,9D / 2.05 / 0,27 I U,000 •XS* 

-------------------------------------------------------------------------------
ilK AT 15460 / oOO / 850. / 32~. I 23599. / 1.24 / 625. / 767. 
595.~4 / U.13 / u.70 / u.0 / ~95.67 / 2.62 I 0.2a / 0.002 •XS* _________________________ : __ dEGl~ d~IOGE ANAL1$I~ _________________ : _________ _ 

l:lR ~K A.I J-:,460 / / a~o. I 151. / 11095. / J.00 I o. I 32. 
S9s.~. I u.49 / / 5.63 / 0,16 / *8U* 

-------------------------------------------------------------------------------NO ROAU OVERFLOW 
JJ-RG* 

-------------------------------------------------------------------------------
A~ Al l~b]U / !50 I 8~J. / 6bd, / 4U646. / 1.44 / 2206. I 3045. 
59~.I~ I U,04 / U.11 / U.U / ~~5.7d I 1.27 I O.lb I 0,000 •AS* 

-------------------------------------------------------------------------------
M = U,70 I c = u.u4 / ~* = c.u~ / 9~4. / 68051. / l,41 / 2ld7. I 3049. 
590./8 / 0,02 / / 596.7~ / 0.86 I 0.07 I *AS* 

----------------------------- ENO dRIDGE ANALYSIS-----------------------------

END OF TriIS PROFILE 
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USGS STEP-8AC~.1AT~R PROGRAM - VE~SJO~ 7i.339 *** PAGE COUNT= ll•DATE= 7/29/16 

-------=------------===-----=-=--======-=====--=============-================--
•~AlEH-SUNFACt P~O~ILE FOR: PLU~ CHEEK 
PAGE l OF l 
----------===-=---=======-~====--===========================-================== 
SECIU Al DI~lANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ~LPHA/ LEW / REW 

~S EL~V / rlV / Hf / HE / EG / V / FN / ACC *ID* 
--------- ........ -----=-=---=------======-=====--=============-================--

Al A"J 1421 CJ / u / 1300, I b93, I 57712, / 1,83 I 270, / S26, 
595.4U / U.06 / / 595,46 / 1.46 / 0,10/ *IS* 

-------------------------------------------------------------------------------
AJ Al l48bU / 650 / 1300, / 705, / 40791, / 2.7~ I 357, / 1152, 
S9~.8i / u.1~ / U.47 / U,04 / ~95.97 / l,b4 / u.~7 / o.oou *XS* 

-------------------------------------------------------------------------------
AK Al iS4bU / 600 / i30v, / 497, / 3~566, / 1,52 / 97, / 784, 
5~6-~~ I D.16 / 0.10 I 0.01 I 596.68 / 2.61 / o.~9 / u.001 *XS* 

---------------------------- b~GJ~ eqIDGE A~ALYSIS ----------------------------
8R AK Al l54b0 / / 1118, / l~l. / 11095, / 1,00 / 0, / 32, 

5i6,~~ 1 u.es 1 1 7,41 1 0.10 1 •80* 

-------------------------------------------------------------------------------
ROAu OVERFLO~ ICFSI / LEFl 37. I HIGHl 146. / 

*RG<> 
-------------------------------------------------------------------------------

A~, Al 1~61U / l~O / 13DU. / 983, / 61076, I 1.41 / 2187, / 3048, 
5~b,I~ I U,04 / CJ.11 / IJ,O / 596.78 / 1 0 32 / O,lU / -U,OOU *AS* 

-------------------------------------------------------------------------------
M = U.71 / E = 0,10 I K* = Z.U/ / 17S2. / 124752. / l.7J I 2127. / 30~5. 
5~8.~l / u.01 / / 598.53) o.74 I 0.06 I *AS* 

-------=--------------------- END BRIDGE ANAL)SIS -----------------------------

END OF THIS PwOFILE 

'I 

I , !';• ,
1 

, •• ,1 
,, ' ' I I I' I 1 

,., 

""' 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• I I I 

''•I • ,,1 'I 
"j,, 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ,'', 

I 
,, ,{'I 

' I ' ' •'••· I, 

I 

USGS STtP-BACKWATt~ PROGRA~ - Vt~SlO~ 72.339 *** PASE COUNT= J;i,DATE= 7/29/76 

------- ----------==-------------======-====----=---=-=---=--=-=====---- - ,- __ 
w,rEH-SU~FACf PKOFILE Foq: PLUM C~EEK 
PAGE l Of 1 / 

=---~-------- --=- - -------------=== .~~======· ~==================~============ 
SECiu Al • lSTA~CE/ LENGTrl/OlSCHARb~/ AREA ;CONVEYANCE/ ALPHA/ LEW / R~~ 

hS EL~v / HV / ~F / HE / EG I V / FN / ACC *ID• 
-------- ·--===---====-=-=--------============---============-========-=-===-=--

AI Al l•i!O / 0 I lS~u. / !USO./ b8077. / 1.94 / 260. / 777. 
s~~.b~ 1 u.06 1 / ~95.91 / 1.46 / U.IU/ *IS* 

-------------------------------------------------------------------------------
A0 AT l486U / 6~0 / ]~so. / 896. / 50100. I 3.08 I 356. / 1172. 
596.~7 1 u.14 1 o.•6 1 o.o• 1 596.42; 1.73 1 u.21 1 o.oo. •xs• 

-------------------------------------------------------------------------------AK AT l~46U / bUO / IS~U. / bl9. / 44216. / 1.59 / 76. / 794. 
59b.92 / U.16 / O.bS I u.01 I 597.07 / 2.so I o.~9 I u.002 °XS* 

---==~====================== ~EGl~ 9RIOGE A~ALYSIS ============================ 
BR AK Al 1~460 / I 1101. / 151. / 11095. / J.00 I O. I 32. 

59b.92 / U.83 / / 7.29 I 0.10 I •BO* 

ROAU OVEHFLOW (CFS) / LE~T 140. / RIGHT 3Q4. I 
")}·RG* 

-------------------------------------------------------------------------------
A~I Al ISblO / l~U / lS~J. / lllb. I 79507. / 1.39 / 2180. / 3USO. 
597.14 / D• O• I U.10 / 0.0 / 597.!d / 1.39 / 0.10 / -0.000 *AS* 

-------------------------------------------------------------------------------
M = 0.6~ IE= U.17 I K* = l • d6 / ld7S. I 131960. I 1.so / 2120. I 3056. 
598.~1 I 0.02 I I 59d.b9) 0.b3 I 0.06 / *AS* 

----------------------------- END BRIDGE ANALYSIS-----------------------------

ENU OF THIS PROFILE 
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05GS ST~P-~ACK~AT~R PROGR~~ - VERSIO~ 7c.339 *** PAGE C00NT= 13,DATE= 7/29/76 

=======-===================-===--======-===-=---=-===:=-=-=----==-==~-- -------
JATEH-SUHFACE PRDFfL~ FOR: HLU~ LH~EK 
PAGE I OF l 
=======-======:================--======-======--=====~=====----=====--=--------
SECJD Al DlSTA~CE1 LENG1H/0ISCHARGE/ AREA 1C01~VEYA~CE/ ALPHA/ LE~ / REW 

WS ELEV/ HV / HF / rlE / EG / V / FN / ACC •ID• 
=======--=====~-=-=======-=-===--======-====----=-===~===-=--=-=====-==---- _, --

AI Al 142lu / 0 I clOO. / Jo25. / 100659. / 2.21 / 236. / 93c. 
59b.9U / 0.06 / / 596.90 j 1.29 I 0.10/ •IS* 

Av Al 14tl6U / 650 / clUlJ. / ):>21:l. I 70933. I ... 71:l / 15,. / 1193. 
597.26, u.14 1 o ... u I o.D4; 597.40 1 1.37 1 u.26 1 u.ooo •xs• 
----------------------------------------------------------------------------
AK Ar 15460 / 60~ / 21uo. / 1107. / 7103d. I 2.UJ / 30. / 1149. 
597.tJJ / u.11 / u.~3 I o.o I "597.93 I 1.90 / 0.25 / 0.000 •XS* 

---------~------------------ ~EGIN bHIOGE ANALYSIS-------------------------~--
BR AK Al l54t,O / I !Oen./ 15J. / 11095. / 1.00 I o. I 32. 

597.tJJ '/ ~•.71 I I 6.76 / 0.11 I *BO* 

ROAu OVt.RFLO\o1 !CFS) / LEfT 370. I RIGHT 712. I 
*RG* 

AM Al l~blU / ]~U / 2100. / 1442. / 105928. I l,~I / 21S4. / 3U53, 
597.9b / U.US / O.U9 / O.O / :,98.0l I 1.4b / U.11 / -U.000 *AS• 

----------------------------------------------------------------------- --------
M = u.::,1 / E = u.46 / ~* = 1.30 I 2059. I 144181:l. / l.l:l4 / 2109. / 3057. 
598.b':I I u.o3 1 1 598.92 1 1.02 1 u.ua 1 *AS* 

-------------------------~--- E,~O BRIDGE ANALYSIS--------------~--------------

ENO OF THIS PROFILE 

I' 
' I l'.J ' " 'I 'I I, I , , I ,1 I '

1 ,l I I,, 
I 'I ',1 

\.~ -

,.✓ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• I ,, 

, 'I 

~ 



• 
• 
• 
• 
• 
, . 
• 
• 
• 
• ,. 
, . 
• 
• 
• 
• 
• 
• 
·• ,. 
:e 

I ' 

~ : : ., '" 'l ,, ,, 'l 
, . 

I ,j\11,,,:, ' "•'I 

,, 
,, I' 

,. ' 

-~ '( 

,o '-{ 

USGS STEP-BACKWATER PROGRA~ - VERSION 72.339 *** P-GE COUNT= 18,DATE= 7/29/76 

---=--------=---=-=============--======================================--------
WATEM-SUMFACE PROF!LE FQ~: PLUM CkEE• 
~AGE I UF I 
*** FLOOaWAY A~ILYSIS ooo HOR F~ 
----------=-=--------======-==---------=---=====-=-=-=---=-=--=-----=--- ·~·------
SECIU Al UISTANCE/ LENGTH/DlSCrlARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / RE~ 

WS ELEY/ HV / ~F / HE / EG / V / FN / ACC *ID* 
------------=---=========-=====--------=---=====-=-=-------==-=------------ ~--

AI Af 14clU / 
595.b9 / 0.06 / 

0 I 15~0. 1 1014. 1 10001. 1 1.1u 1 276. ; Sc6 • ./ 
/ 595.95 / 1.53 I ·u.101 *IS* 

-------------------------------------------------------------------------------
AJ Al l4b60 / 6~0 / l~~O. I b76. / 41249. / 2.lc I 356. / 55J. 
596.~I / 0.17 / 0.47 / 0.06 / 596.4b / 2.29 / 0.2b / -u.OOO *XS* 

-------------------------------------------------------------------------------
AK AT l~~bU / 600 / 1~~0. / ~64. / 468b5o / 1.2~ I ~90. I 795. 

4-

/ 1 7 

,u~ 596.~b I O.IS I o.o5 / u.o / 597.13 / 2.75 / o.c7 / -0.001 *XS* 

0 

, 
,\: 

---------------------------- ~EGIN 8R1JGE ANALYSIS----------------------------
BR AK Af 154oU / / IO~J. I 151. / 11095. /I.OD/ U. / 32. 

596.9b / 0.81 / / 7.2~ / 0.10 / *80* 

-------------------------------------------------------------------------------
ROAU OVERFLOW ICFSI / LEFT 148. I HIGl-!l Jla. / 

*RG·> 
-------------------------------------------------------------------------------

AM Al 15010 / !SU/ 15~0. / 1133, / 81155. / 1.3• / 218U. / 305U. 
597.ib / u.o~ I u.J9 / u.o I 597.23 / I.J7 I 0.10 I 0.000 *AS* 

-------------------------------------------------------------------------------

"I 1 
I ,, 

j," 

M = u.65 / E = 0.18 / K~ = 1.83 / 
5~8.Db / u.02 / 

1882. I 132431. / 1.80 / 2119. / 3056. 
/ $98.70 / O.b2 / U.06 / *AS* 

END BRIDGE ANALYSIS-----------------------------

ENU OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 1,DATE= 8/27/76 

• • 
ooo INPUT CARD PRINTOUT ooo 

• 1 1 PLUM CREEK 14 5 2 05 12 • 
2 2 59602 59765 59830 59860 59B30 

• 3 2900 AM 1 21 3 590 15610 1 3 • 4 2510 850 1300 1550 2100 1550 
SEQUENCE ERROR 

• 5 2910 2990 1 6000 2990 1 5986 3025 1 5949 3040 l 5945 3063 l 6006 • 5 291 l 307 l 1 5942 3144 2 5943 3153 2 5902 3153 2 5890 3170 2 5890 
5 2912 3170 2 5902 3185 3 5960 3209 3 5963 3232 3 5962 3311 3 59ll 

• 5 2913 3344 3 5987 3423 3 5984 3443 3 5976 3459 3 5976 3492 3 5986 -• 5 2914 3500 3 6000 
6 2920 1 2 060 060 1 2 040 040 1 2 045 045 

• 3 3000 AN 0 15 3 591 16030 1 3 • 5 3010 597 1 6100 597 1 6023 698 1 6006 724 1 5999 776 1 5965 
5 ... IO. • , 806 i 5947 655 2 5946 863 2 

,- ,,..,,. ,, 
863 2 5896 -~· 2 

....... ,..., .,u 11 :>':1UO "" ' :,o.,o 

• 5 3012 881 2 5906 897 3 5962 959 3 5981 990 3 5987 1023 3 6000 • 6 3020 1 2 060 060 l 2 050 050 1 2 060 060 
3 3100 AO 0 26 3 592 16770 1 3 

• 5 31 1 0 3400 1 6050 3458 l 6001 3590 l 6004 3703 l 6007 3799 l 59',6 • "' "':II 1 I 1 -:.ocn . c nL n .....,n..,c • r::ncn ,_n.-:.L . cnL'7 .,_ 1 ,. , . cn'7"':II ,. ":.'I c: • c::.n:7, 
;, .Jill ~o::,u 1 ::J7'CJIO ~.,,c::, ' ::,7::,7 'tUCU ' ::,7ur '+1'+1 1 ;;J"7J.J 'tCl'J ' J"7'f 1 

5 3112 4222 1 5952 4288 1 5960 4386 1 5961 4438 1 5957 4459 2 5965 

• 5 3113 4465 2 5920 4465 2 5917 4489 2 5917 4489 2 5920 4507 3 6000 • 5 3114 4593 3 6022 4705 3 6022 4815 · 3 6009 4831 3 6015 4861 3 6026 
5 3115 4900 3 6050 .. ":l:l?n 1 -:> n"-.n n,:.n 1 ? nc::;.n nt:;,,n I ? n"-.n n,:.n ••• • ~ ... ...... v • ._ V'-'V VVV • &.. VJV V-'V • - ....... ., vvv 

3 3200 BR AO 2 15 1 590 16770 15 3 1 
M OOERROR(S)OO 

• 5 3210 0 1 5979 0 1 5901 3 1 5901 6 1 5901 9 1 5899 •••• 5 3211 12 1 5901 15 1 5903 18 1 5908 21 1 5917 24 1 5923 
5 32!2 27 ! 593! JO ! 5937 33 ! 5935 33 ! 5979 0 -9 5979 

• 6 3220 1 2 030 030 • 3 3300 RD AP 4 14 2 48 1 2 1 1 1 
5 3310 0 1 6050· 0 1 6022 65 1 5973 260 1 5978 338 1 5979 

• 5 3311 432 l 5988 506 2 5995 595 2 6006 686 2 6007 785 2 6009 • 5 3312 874 2 6009 973 2 6016 1078 2 6023 llOO 2 6050 
3 3400 AQ 5 24 4 593 16890 1 3 

• 5 3410 0 1 6050 0 l 6029 65 1 6002 143 1 5998 159 1 5990 • 5 3411 236 1 5982 319 1 5991 394 1 5978 420 1 5986 443 1 5986 
5 3412 .454 1 5963 490 1 5986 519 1 5959 591 1 5962 613 2 5975 - 5 3413 615 2 5960 620 2 5921 620 2 5917 648 2 5917 648 3 5921 -• 5 3414 662 4 6000 701 4 6029 735 4 6029 750 4 6050 •• 
6 3420 1 2 080,080 1 2 050 050 1 2 050 050 l 2 060 060 

• 3 3400 AQ 0 24 4 593 16895 1 3 ·-•· SEQUENCE ERROR 
5 341\J 0 1 6050 0 1 6029 65 l 6002 143 1 5998 159 1 5990 1, 

5 3411 236 1 5982 319 1 5991 ;394 1 5978 420 1 5986 443 1 5986 ' • 5 3412 454 1 5963 490 1 5986 ·519 l 5959 591 1 5962 613 2 59'75 • 5 341,3 615 2 5960 620 2 5921 620 2 5917 648 2 5917 648 3 5921 

• 5 3414 ,662 4 6000 701 4 6029 735 4 6029 750 4 6050 • 6 3420 l 2 080 080 1 2 050 050 1 2 050 050 1 2 060 060 
3 3500 AR 1 28 .3 593 17930 1 3 

• 4 3505 830 1300 1550 2100 1550 • 
I 

' . ' ' I 1', I I 
I I ' I,, • l • 1;' 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 2,DATE= 8/27/76 

• • 
ooo INPUT CARD PRINTOUT ooo 

• 5 3510 -600 1 6050 -600 1 6025 -500 1 6008 -455 1 6012 -315 l 6011 • 
5 3511 -160 1 6005 0 1 5980 23 1 5980 33 1 5961 41 l 5981 

• 5 3512 88 l 5989 118 l 5989 162 1 5981 218 2 5970 241 2 5949 • 5 3513 244 2 5925 244 2 5912 261 2 5912 261 2 5925 273 3 5982 
5 3514 304 3 5998 337 3 6024 350 3 6030 364 3 6030 407 3 6030 

• 5 3515 425 3 6030 453 3 6049 481 3 6057 • 6 3520 l 2 065 065 l 2 040 040 l 2 070 070 
3 3600 AS 0 25 3 593 18270 1 3 

• 5 3610 -600 l 6100 -530 1 6031 -470 1 6008 -260 l 6011 -70 l 6001 • 5 3611 0 l 5992 17 1 5992 30 l 5984 57 1 5993 100 1 5990 ·-
5 3612 156 1 5984 205 2 5968 210 2 5929 210 2 5920 232 2 5920 

• 5 3613 232 2 5929 250 3 5972 285, 3 5978 297 3 5994 307 3 5995 • 5 361<+ 341 ' 6047 6049 700 3 6028 421 3 6040 509 3 620 3 3 6100 
6 3620 l 2 065 065 l 2 045 045 1 2 070 070 

• 3 3700 AT 0 26 3 594 19110 l 3 • 5 3710 -100 l 6100 0 1 6100 85 l 6100 146 l 6004 180 l 5995 
5 3711 206 1 5995 241 l 5974 259 1 5-.74 289 1 5989 332 1 5993 

• 5 3712 376 2 5992 383 2 5935 383 2 5927 401 2 5927 401 2 5935 • 5 37)3 416 3 5989 47) 3 5984 524 3 5967 579 3 5983 609 3 5997 
5 3714 623 3 5988 746 3 6035 808 3 6046 883 3 6050 959 3 6061 

• 5 3715 1000 3 6100 • 6 3720 l 2 045 045 1 2 045 045 l 2 060 060 
3 • 3800 AU 0 26 3 595 19590 1 3 

• 5 3810 -999 1 6100 -999 1 6100 -642 1 6100 -385 1 6000 0 l 5995 • 5 3811 100 l 5991 102 1 5985 125 1 5985 179 1 5992 250 2 5990 
5 3812 256 2 5948 256 2 5941 276 2 5941 276 2 5948 290 3 5993 

• 5 3813 393 3 5987 490 3 5987 603 3 6004 664 3 6015 744 3 6036 • 5 3814 791 3 6042 965 3 6031 985 3 6031 1200 3 6046 1300 3 6051 
5 3815 1300 3 6100 

• 6 3820 l 2 045 045 1 2 050 050 1 2 070 070 ~· 3 3900 AV I 28 3 597 19810 l 3 
4 3905 600 1300 1500 2050 1500 

• 5 3910 -300 1 6017 -200 l 6008 0 l 5989 113 l 5987 171 1 5989 • 5 3911 218 l 5986 252 l 6002 295 l 5995 344 l 5997 312 2 5996 
5 3912 381 2 5964 381 2 5953 399 2 5953 399 2 5964 402 3 5980 

• 5 3913 413 3 6013 418 3 5991 488 3 6003 559 3 6005 662 3 6009 ••• 5 3914 741 3 6010 775 J 6003 782 3 5972 788 J 5972 798 3 6005 
5 3915 885 950 6100 

,, 
3 6021 3 6038 1000 3 

• 6 3920 l 2 060 060 l 2 045 045 1 2 060 060 • 3 4000 AW 0 27 3 599 20710 1 3 
5 4010 -650 l 6022 -500 l 6010 0 1 6004 70 1 6'010 132 1 6020 - 5· 40li 181 1 6007 238 1 6011 264 1 6007 286 1 6032 293 2 6011 -• • 5 4012 303 2 6003 309 2 5982 309 2 '5977 328 2 5977 328 2 5982 
5 4013 340 3 6038 351 3 6015 386 3 6005 459 3 6020 529 3 6034 

• 5 4014 595 3 6048 662 3 6045 727 3 6061 807 3 6063 845· 3 6077 • 5 4015 901 3 6077 950 3 6100 
6 4020 l ·2 070 070 1 2 050 050 l 2 060 060 

• 3 4100 AX 0 20 3 599 214-10 l 3 • 5 4110 -400 l 6050 0 l 6009 121 l 5996 218 l 5989 251 l 5996 
'5 41 ll 263 l 6015 293 l 6036 306 2 6031 319 2 5986 319 2 5986 

• ' • I 
I 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 °00 PAGE COUNT= 20,DATE= 8/27/76 

=============================================================================== 
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE I OF I 
=============================================================================== 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW / 

I ACC 
REW 

0100 WS ELEV/ HV / HF / HE EG / V / FN 
=============================================================================== 

AM AT 15610 / 
596.02 1 0.15 1 

0 I 850. 1 358. 1 24795. 1 1.67 1 3014. 1 3187. 
/ 596.17 / 2.37 / 0.211 0150 

-------------------------------------------------------------------------------AN AT 16030 /. 
596.60 / 0.14 / 

420 / 
o.s1 1 

850. 1 
o.o I 

338. / 21369. / 1.40 / 774. I 910. 
596.74 / 2.52 / 0.26 I 0.001 oxso 

-------------------------------------------------------------------------------AO AT 16770 / 
597.48 / 0.03 I 

740 / 
0.77 I 

============================ 
BR AO AT 16770 I I 

597.48 / 0.26 / 

850. 1 863. 1 32453. 1 2.22 1 3838. 1 4501. 
O.O I 597.52 / 0.98 I 0.12 I 0.007 oxs0 

BEGIN BRIDGE ANALYSIS---------------------------= 
808. 1 198. 1 28126. 1 1.00 1 o. 1 33. 

/ 4.08 I 0.29 I 090° 

-------------------------------------------------------------------------------ROAD OVERFLOW (CFS) / LEFT 37. I RIGHT o. I 
ORGO 

-------------------------------------------------------------------------------AQ AT 16890 / 
597.55 / 0.16 / 

120 I 
0 .13 I 

850. I 
0.07 I 

363. / 20130. I 1.93 I 448. / 658. 
597.72 / 2.34 / 0.28 I -0.000 OASO 

-------------------------------------------------------------------------------M = 0.20 / E = 0.43 /KO= 0.33 I 
597.64 1 0.15 1 

379. I 20985. / 1.96 / 448. / 658. 
/ 597.79 / 2.24 / 0.21 I OASO 

============================= END BRIDGE ANALYSIS------------------=--=------= 
850. / 379. I 20985. / 1.96 / 448. / 658. AQ AT 16895 / 

597.64 / 0.15 I 
5 / 
O.Ol I o.o 1 597.79 1 2.24 1 0.21 1 -o.008 oxso 

-------------------------------------------------------------------------------AR AT 17930 I 1035 I 830. I 449. / 28850. / 2.05 / -57. I 286. 
599.00 / 1.85 / 0.23 I -0.000 oxso 598.89 / 0.11 / 1.21 / -o.o / 

-------------------------------------------------------------------------------AS' AT 18270 / 
599.17 I 0.11 I 

340 / 
0.28 I 

830. I 
o.o 

437. / 29161. / 1.94 / 18. / 295. 
/ 599.28 / 1.90 / 0.21 / 0.001 oxs 0 

-------------------------------------------------------------------------------AT AT 19110 I 
599.78 I 0.04 / 

840 / 
o.54 1 

830. I 
o.o I 

754. / '36639. / 2.04 / 169. / 649. 
599.82 / 1.10 / 0.16 I 0.002 oxs0 

-------------------------------------------------------------------------------AU AT 19590 / 
600.09 / 0.04 / 

480 / 
0.30 I 

830. I 
o.o I 

877. I 30007~ I 2.62 I -387. / 582. 
600.12 / 0.95 / 0.18 / 0.004 oxso 

·-------------------------------------------------------------------------------AV AT 19810 I 
600.28 I 0.04 I 

220 I 
0.20 I 

800. 1. 
O.OO I 

740. I 24726. / 2.39 / -146. / 797. 
600.33 / 1.08 I 0.14 / 0.002 oxs0 

-------------------------------------------------------------------------------AW AT 20710 / 
601.59 / 0.04 / 

900 I 
1.30 I 

800. 1 
o.o I 

779. I 17855. / 2.28 I -574. / 439. 
601.63 / 1.03 / 0.16 I 0.001 ,oxs 0 

-------------------------------------------------------------------------------· AX AT 21410 / 
602.34 / 0.01 / 

100 1 800. 1 
0.72 I O.O 

'991. I 34662. / 1.28 I -141. / 448. 
1 602.36 1 0.81 1 0.10 1 •0.002 oxs 0 

-----------------------------------~------------------------------------------~ 
END ·OF THIS P~OFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 22 •DATE=;,; ,ff,121 /76 

=============================================================================== 
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE l OF l 
---~~~~~~~----~~~~---~-~~~~~~~~~~------~-~~~~~~~-~~~~~~~~~-~~~~~~~~~~~~--------

SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 
I 

/CONVEYANCE/ ALPHA/ LEW 
I 

I 
ACC 

REW 
0100 WS ELEV/ HV / HF / HE EG / V / FN 

========================================================================-==-=== 
AM AT 15610 / 
597.65 / 0.09 I 

0 / 1300. / 769. / 53692. / 1.93 / 2999. / 3461. 
I 597.74 / l.69 / 0.20/ 0150 

-------------------------------------------------------------------------------AN AT 16030 / 
597.98 / 0.12 / 

420 / 1300. / 
0.35 / 0.02 / 

570. / 3830B. / 1.52 / 753. / 955. 
598.10 / 2.28 / 0.23 / 0.000 oxso 

-------------------------------------------------------------------------------AO AT 16770 / 740 / 
598.53 / 0.02 / 0.44 / 

t300. / 1566. / 74143. / 1.44· / 3819. / 4504. 
0.0 / 598.54 / 0.83 I 0.09 / 0.001 oxso 

BEGIN BRIDGE ANALYSIS----------------------------============================ 
BR AO AT 16770 / / 469. I 212. / 21534. / 1.00 / o. / 33. 

598.53 / 0.08 / / 2.22 / 0.29 / oBoo 

-------------------------------------------------------------------------------ROAD OVERFLOW ICFSl / LEFT 756. / RIGHT o. / 
ORGO 

-------------------------------------------------------------------------------AQ AT 16890 / 
598.54 / 0.20 / 

120 / 1300. / 
0.09 / 0.11 / 

594. / 29924. / 2.66 / 204. / 659. 
598.73 / 2.19 / 0.29 / -0.011 OAS0 

-------------------------------------------------------------------------------M = o.o / E = 1.00 /KO= 0.01 / 594. / 29930. / 2.66 / 204. / 659. 
598.54 / 0.20 / / 598.73 / 2.19 I 0.29 I OASO 

----------------------------- END BRIDGE ANALYSIS-------------------------=-== 
AQ AT 16895 / 5 / 1300. / 594. / 29930. I 2.66 / 2040 / 659. 
598.54 / 0.20 / 0.01 /, o.o / 598.73 / 2.19 / 0.29 / -0.010 oxs0 

-------------------------------------------------------------------------------AR AT 17930 / 
599.84 / 0.10 / 

1035 / 1300. / 
1.20 / o.o I 

013. 1 48661. 1 2.50 1 -110. 1 304. 
599.94 / 1.60 / 0.22 I 0.002 oxso 

-------------------------------------------------------------------------------AS AT 18270 / 
600.09 / 0.12 / 

340 / 1300. / 
0.26 I 0.01 / 

147. I 44997. / 2.47 I -69. I 313. 
600.20 / 1.74 / 0.22 I -0.004 oxso 

-------------------------------------------------------------------------------AT AT 19110 / 
600.65 / 0.03 / 

840 / 1300. / 
Oo41 I 0.0 

1194. / 66456. / 1.63 / 144. / 671. 
/ 600.68 / 1.09 / 0.14 / 0.001 oxso 

-------------------------------------------------------------------------------AU AT 19590 / 
,600.84 I 0.02 I 

480 / 1300. / 
0.18 / o.o I 

1633. / 
600.86 / 

69197. / I.63 / -407. / 627. 
0.80 1 ·0.11 1 0.001 oxso 

-------------------------------------------------------------------------------AV AT 19810 / 
600.95 / 0.03 / 

220 I 1300. / 
0.12 / 0.01 / 

1281. / 46024. / 2.07 / -2170 I 822. 
600.98 / 1.01 / 0.13 / 0.000 oxso 

-------------------------------------------------------------------------------AW AT 20710 / , 900 / 1300. / 1197. / 31454. / 1.77 I -627. I 460. 
602.01 1 0.03· 1 1.05 1 o.o ✓ 602.04 / 1.09 / 0.16 / 0.011 oxso 

-------------------------------------------------------------------------------AX AT 21410 / 
602.82 / 0.02 I 

700 / 1300. / 
0.79 / o.o 

1266. / 47459. / 1.24 / -187. I 457. 
/ 602.B4 / 1.03 / 0.12 / 0.002 oxso 

-------------------------------------------------------------------------------
I ' 

I ' I! 
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END OF T~IS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 """ PAGE COUNT= 24,DATE= 8/27/76 

=============================================--============-=================== 
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE l OF l 
------------------------------------------------~------------------------------
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

•ID• WS ELEV/ HV / HF / HE I EG / V / FN 
=============================================================================== 

AM AT 15610 / 
59~.30 / 0.07 / 

0 I 1550. / 

' 

1002. / 71371. I 1.93 / 2993. / 3482. 
I 598.37 / 1.55 / 0.18/ •IS• 

-------------------------------------------------------------------------------AN AT 16030 / 
598.57 / 0.12 I 

420 / 1550. / 
0.29 I 0.02 I 

100. I 47956. / 1.57 / 744. / 983. 
598.69 1 2.21 1 0.22 1 -0.000 •xs• 

-------------------------------------------------------------------------------i AO AT 16770 I 140 I 1550. / 1925 • / 100867. / 1.30 / 3809 • I 4505. 
599.0~ 1 0.01 1 o.37 1 o.o 1 599.06 1 0.01 1 0.08 1 0.000 •xs 0 

---------------------------- BEGIN BRIDGE ANALYSIS----------------------------
BR AO AT 16770 / / O. / 212.'7 21534. / 1.00 / O. / 33. 

599.05 1 o.o 1 1 o.o 1 0.28 1 •Bo• 

-------------------------------------------------------------------------------ROAD OVERFLOW (CFS) / LEFT 1344.-,......RIGHT o. I 
0 RG* 

-------------------------------------------------------------------------------AQ AT 16890 / 
599.06 / 0.18 / 

120 / 1550 • / 

o.oa 1 0.11 1 
818. / 37882. / 3.20 / 158. / 660. 

599.23 / 1.89 / 0.28 I -0.011 °AS" 

-------------------------------------------------------------------------------M = O.O IE= 1.00 / K• = 0.01 / 818. / 37882. / 3.20 / 158. / ~60. 
599.06 1 0.18, 1 599.23 1 1.89, ·0.20, •AS• 

----------------------------- END BRIDGE ANALYSIS-----------------------------
AQ AT 16895 / 5 / 1550. / 818 • / 37882 • / 3.20 / 158 • / 660. 
599.06 / 0.18 / 0.01 I O.O I 599.23 / l.69 / 0.26 I -0.009 •XS* 

-------------------------------------------------------------------------------AR AT 17930 / 
600.24 / 0.10 I 

1 035 / 1550 • / 
1.10 / o.o I 

989. / 59654. / 2.51 / -143. / 310. 
600.34 / 1.57 / 0.22 / 0.001 oxso 

-------------------------------------------------------------------------------AS AT 18270 / 
600.49 / 0.12 / 

340 / 1550. / 
0.26 1 0.01 1 

917. / 53563. / 2.66 / -144. / 317. 
600.61 1 1.69 1 0.22 1 0.005 •xs• 

-------------------------------------------------------------------------------AT AT 19110 / 
601.03 / 0.03 I 

840 I 1550. / 
0.45 / o.o 

1399. / 83072. / 1.51 / 142 • / 681. 
/ 601.06 / 1.11 / 0.10 / 0.001 oxso 

-------------------------------------------------------------------------------AU AT 19590 / 
601.20 I 0.01 I 

480 / 1550. / 
0.15 / · o.o 

2007. / 93589. / 1.46 / -416 • / 647. 
/ 601.21 / 0.77 / 0.11 / 0.001 •xs 0 

-------------------------------------------------------------------------------AV AT 19810 / 
601.28 / 0.02 / 

·220 1 1soo. 1 
0.09 I O.Ol I 

1633. I 61913. / 1.87 I -254. / 841. 
60).31 / 0.92 / 0.12 / 0.000 oxs• 

-------------------------------------------------------------------------------AW AT 20710 / 
602.16 / 0.03 / 

-----------------AX AT 21410 / 
602.98 / 0.02 / 

900 /· 1500. / 1357. / 37511. / l.b4 / -645. / 467. 
0.61 I O.OO / 602.19 / 1.11 / 0.15 / 0.011 •XS• 

700 / 1500. / 
o.80, o.o 

1364. / 52239. /· 1.23 /, -203. / 461. 
/ 603.00 / 1.10 / · 0.12 / 0.002 oxs 0 

-------------------------------------------------------------------------------
END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 26,DATE= 8/27/76 

===-========================================================-=-=====--=----=---
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE 1 OF 1 
=============================================================================--
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW 

I 
I 

ACC 
REW 

0100 WS ELEV/ HV / HF / HE EG / V / FN 
============================================================-===============---

AM AT 15610 / 
598.60 / 0.11 / 

0 / 2100. / 1127. / 79587. / 2.01 / 3025. / 3492. 
/ 598.71 / 1.86 / 0.23/ 0150 

-------------------------------------------------------------------------------AN AT 16030 / 
598.99 / 0.17 / 

420 / 2100. / 
0.42 / 0.03 / 

804. / 55922. / 1.58 / 738. / 997. 
599.15 / 2.61 / 0.26 / 0.000 oxso 

-------------------------------------------------------------------------------AO AT 16770 / 740 / 2100. / 2301. / 132316. I 1.21 / 3799. / 4506. 
599.58 1 0.02 1 o.44 1 o.o 1 599.60 1 o.91 1 0.08 1 0.002 oxso 

-------=-------------------- BEGIN BRIDGE ANALYSIS----------------------------
BR AO AT 16770 / / o. / 212. / 21534. / 1.00 / O. / 33. 

599.58 / o.o / / o.o / 0.29 / 0900 

-------------------------------------------------------------------------------ROAD OVERFLOW (CFS> / LEFT 1967. / RIGHT o. / 
ORGO 

~---------------------------------------------------------~--------------------AQ AT 16890 / 
599.59 / 0.17 / 

120 / 2100. / 
o.08 1 0.10 1 

1091. / 51129. / 2.99 / 147. / 661. 
599.76 / 1.92 / 0.29 / -0.011 OAS 0 

-------------------------------------------------------------------------------M = 0.0 / E = lo00 /KO= 0.01 / 1091. / 51129. / 2.99 / 147. I 661. 
599.59 1 0.11 1 1 599.76 1 1.92 1 0.29 1 oAso 

----------------------------- END BRIDGE ANALYSIS-----------------------------
AQ AT 16895 / 5 / 2100. / 1091. / 51129. / 2.99 / 147. / 661. 
599.59 / 0.17 / 0.01 / O.O / 599.76 / 1.92 / 0.29 / -0.009 oxso 

-------------------------------------------------------------------------------AR AT 17930 / 
600.84 / 0.11 / 

1035 / 2100. / 
1.17 / O.O I 

1287. / 76154. / 2.74 / -502. / 317. 
600.96 / 1.63 I 0.23 / 0.019 oxso 

--~----------------------------------------------------------------------------AS AT 18270 / 
601.12 / 0.14 / 

340 / 2100. / 
O. 29 / 0. O I / 

1285. / 67366. / 3.42 / -478. / 324. 
601.26 1 1.63 1 ·0.24 1 0.000 oxso 

-------------------------------------------------------------------------------AT AT 19110 / 
601.71 / 0.03 / 

840 / 2100. / 
0.47 / o.o 

1769. / 116514. / 1.37 / 138. / 699. 
/ 601.74 / 1.19 / 0.09 / 0.001 *XS0 

--------------------------------------------------------------------------------AU AT 19590 / 
601.85 / 0.01 / 

480 / 2100. / 
0.12 / o.o 

2714. I 147105. / 1.30 / -432. I 677. 
/ 601.86 / 0.77 I -0.10 / 0.000 oxso 

-------------------------------------------------------------------------------AV AT 19810 / 
601.91 / 0.02 / 

220 1 2050. 1 2349. 1 101681. 1 1.54 1 -aoo. 1 875. 
0.06 /, o.oo / 601.93 / 0.87 / 0.10 / -0.000 oxs 0 

·-------------------------------------------------------------------------------AW AT 20710 / 
602.56 / 0.03 / 

900 / 
0.65 / 

2050. / 1798. / 57240. / 1.40 / -650. / 487. 
0.01 1 602.59 1 1.14 1 0.1s 1 0.006 oxs0 

--------------------------------------------------------------------------~----AX AT 21410 / 
603.35 / 0.03 / 

700 / 2050. / 
0.19 1 o.oo 1 

1615. / 64741. /· 1.23 / -239~ I 468. 
603.38 / 1.27 /, 6.14 / 0.001 oxs0 

-------------------------------------------------------------------------------
'END OF THIS PROFILE 
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USGS STEP-AACKWATER PROGRAM - VERSION 72.339 ooo PAGE COUNT= 40,DATE= 8/27/76 

-==============-============================================-==============-=== 
WATER-SURFACE PROFILE FOR: PLUM CREEK 
PAGE 1 OF 1 

.ooo FLOODWAY ANALYSIS ooo HOR FW 
=======-======================~=============================-================-= 
SECID AT DISTANCE/ LENGTH/DISCHARGE/ AREA 

I 
/CONVEYANCE/ ALPHA/ LEW / 

I. ACC 
REW 

0100 WS ELEV/ HV / HF / HE EG / V / FN 
~=============================-=========================· ====================== 

AM AT 15610 / 
598.30 / 0.09 / 

0 I 1550. / 831. / 67390. / 1.61 / 3066. / 3316. 
/ 598.39 / 1.86 / 0.201 0150 

-------------------------------------------------------------------------------AN AT 16030 / 
598.59 / 0.12 / 

420 / 1550. / 
0.31 I 0.02 / 

705. I 48372. / 1.57 / 744. / 985. 
598.71 / 2.20 / 0.22 / -0.000 oxs 0 

-------------------------------------------------------------------------------AO AT 
599.13 I 

16770 / 
0.02 I 

740 / 
0.44 / 

1550. / 1494. / 83160. / 1.30 / 4005. / 4505. 

===============-=====-====== 
O.O I 599.iS / 1.04 / 0.10 / 0.000 oxs 0 

BEGIN BRIDGE ANALYSIS---------:------------------
0. I 212. / 21534. / 1.00 I o. I 33. BR AO AT 16770 / / 

599.13 / o.o ·1 I o.o I 0.27 I osoo 

-------------------------------------------------------------------------------ROAD OVERFLOW (CFS} / LEFT 1398. / RIGHT " , u. , 
ORGO 

-------------------------------------------------------------------------------AQ AT 16890 / 
599.14 1 0.16 1 

120 / 1550. / 
0.09 I 0.07 I 

862. / 39760. I 3.20 / 156. / 660. 
599.30 1 1.80 1 0.21 1 -0.011 "As 0 

-----------------------------------====-=====--------------==-------------------M = OoO / E = loOO /Ko= OoOl / 862. / 39760. / 3 0 20 / 156. / 660. 
599.14 / 0.16 / . / 599.30 / 1.80 / o.27 I OA5° 

---------------------=------- END BRIDGE ANALYSIS-----------------------------
AQ AT 16895 / 5 / 1550. / 710. I 40156. / 2.16 / 410. / 660. 
599.14 I Oel6 I O.Ol I o.o I 599.30 I 2.18 I 0.27 I -0.009 °XS 0 

-------------------------------------------------------------------------------AR AT 17930 I 
600.28 / 0.11 / 

1035 / 1550. / 
1.09 / o.o I 

818. / 56646. / 2.06 / 
600.40 / 1.89 / 0.23 / 

10. I 310. 
0.001 ox:so 

-------------------------------------------------------------------------------AS AT 18270 I 
600.53 / 0.11 / 

340 / 1550. / 
0.26 / o.o / 

834. / 54872. / 2.t2 / 17. / 317. 
600.65 / l.B6 / 0.22 / -0.014 oxso 

-------------------------------------------------------------------------------AT AT 19110 / 
601.05 1 o.o3 1 

840 / 1550. / 
o.44 1 o.o 

13B2. / 84527. / lo45 / 170. I 670. 
/ 601.08 / 1.12 / 0.09 / 0.000 oxso 

-------------------------------------------------------------------------------AU AT 19590 / 
601.23 / . 0.02 / 

ft:80 / 1550. / 
' 0.17 I O.O 

1596. / 81019. / 1.42 / -100. / 600. 
1 601.25 1 o.97 1 0.13 1 0.000 oxs 0 

-------------------------------------------------------------------------------AV AT 19810 / 
601.33 1 o.o3 1 

220 1 1500. 1 
0.10 I O.OO I 

1445. / 62112. / 1.64 / -100. I 700. 
601.36 / 1.04 / ·0.12 / 0.000 oxs 0 

-------------------------------------------------------------------------------.AW AT 20710 / 
602.25 / 0.04 / 

900 / 1500. / 1149. / 35638. / 1.52 / -350. / 450. 
0.91 / 0.01 / 602.29 / 1.31 / 0.17 I 0.010 oxso 

-------------------------------------------------------------------------------AX AT 21410 / 
603.07 I 0.02 I 

700 / 1500. / 
o.80 1 o.o 

1419. / 55357. / 1.22 / -212. / 450. 
I 603.09 I 1.06 / 0.12 / 0.002 oxso 

-------------------------------------------------------------------------------

. 1· ··, 
I .. ,, ,, 

END ·OF :TH I 5 1 PROF I LE 
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• • USGS STEP-BACKWATEQ P80GQAM - VERSIOI~ 72.339 *** PAGE COUNT= !,DATE= 9/ 4/76 

• • .,,~s, Jf'vPlJT CrRD PRPHnUT <H>·> 

• 1 409U PLUM CREEK• MO~IROE TWP 14 5 2 05 I 2 • 2 4091 60180 6022'3 60244 60281 60253 •. •+ 

3 4101J AX I 20 3 599 21410 1 3 • 4 4101 800 130() 1500 205•0 1500 • 5 4110 -400 1 6050 0 1 6009 121 1 5996 218 1 5989 251 1 5996 
5 4111 263 1 6010 293 I 6031 306 2 6026 319 2 5981 319 2 5981 • 5 4 I 1 2 320 2 5981 343 2 5981 343 2 5981 3"i7 3 6027 362 3 6028 • 5 4 I 1 3 363 3 601 0 42!5 3 6007 481 3 6035 583 3 6056 600 3 6095 
6 4120 1 2 070 070 l 2 050 050 I 2 07U 070 • 3 4200 BRAY 2 1 0 I 599 21410 0 6037 3 0 • 5 4210 0 1 6037 0 1 5991 5 1 5'182 I 0 1 5981 15 l 5982 
5 421 1 2U I 5979 2!5 1 5978 30 1 5<J86 30 1 6037 -9 1 6037 • 6 4220 1 2 025 025 • 3 4300 RD AY 4 12 2 39 1 2 2 2 1 
5 4310 -500 I 6050 0 1 6036 !58 1 6032 323 I 6034 491 1 6036 • 5 431 1 725 I 6049 731 I 6058 746 2 6058 761 2 6058 812 2 6056 • 5 4312 978 2 6059 1146 2 6064 
3 440U AZ 5 18 5 599 21573 2 4 • 5 4410 -100 I 6100 L2 I 6042 89 I 6024 96 l 6020 126 1 6008 • 5 441 I 144 I 6015 167 I 6018 242 2 5992 300 2 6000 342 2 6005 
5 4412 391 3 6009 3'l7 3 5'186 407 3 5975 417 3 5987 421 4 6010 • 5 4413 422 5 6015 5 0•4 5 6017 622 5 o1fo.J •• 6 442U l 2 080 080 I 2 060 ObO 1 2 035 035 1 2 035 035 1 2 060 060 
3 4400 l\Z 1 18 5 599 21580 2 4 

• 5Ef.lUENCE ERRQP • 4 4405 800 1300 1500 2050 1500 
5 4410 -100 1 6100 L2 1 6042 89 1 6024 96 1 6020 126 1 6008 

• 5 4 4 1 l 144 l 6015 167 1 6018 242 2 5992 300 2 6000 342 2 6005 ,. 
5 4412 391 3 6009 397 3 5986 407 3 5'175 417 3 5987 421 4 6010 
5 4413 422 5 6015 51),4 5 6017 622 5 6063 ,,.,,., 

• 6 442\1 1 2 080 080 I 2 060 060 1 2 035 035 1 2 03!:i 035 I 2 060 060 • 3 450(J 81\ 0 15 4 601 22580 99 g9 
5 4510 -500 1 6100 0 1 6050 74 1 6045 1q2 I 6034 282 2 6032 

• 5 4511 436 2 6017 456 2 6036 470 2 6026 4,90 . 3 6020 482 3 6002 • 5 4512 49 0 3 5997 499 '+ 6010 510 4 6026 638 4 6049 764 4 6093 ,, , .. , 
b 4520 1 2 060 060 1 2 080 080 I 2 035 035 l 2 060 060 

• 3 460 0 BB 0 15 5 602 24120 99 99 • 5 4610 -500 1 6100 0 l 6082 135 l 6048 221 2 6046 248 2 6057 
5 46 l 1 272 3 6038 27!3 3 6015 282 3 6004 295 3 601'+ 298 4 6043 

• 5 4612 367 4 6047 4710 5 6064 620 5 6054 748 5 6(1134 1000 5 '6) 00 • b 4620 1 2 060 060 I 2 080 080 1 2 030 030 l 2 080 080 1 2 035 035 ; ,t, 

3 4 7 0 0 BC 0 16 4 603 25210 99 99 

• 5 4710 -200 1 6100 ID I 6088 2 0 I 60cl5 I 12 l 6087 200 1 .6063 • 5 471 l 280 1 6060 376 2 6060 382 2 6080 396 3 6060 4 (l 6 3 6024 
5 4712 414 3 6017 '+2•~ 3 6025 436 4 6065 516 '+ 6073 550 4 6091 

• 5 <t 7 l 3 750 4 b 100 • 6 4720 1 2 060 060 l 2 ,080 080 1 2 035 035 I 2 035 035 
3 480U BD 0 17 3 603 26340 99 99 

• 5 4811) -200 I 6120 '° 1 6105 26 I 6097, 120 l 6083 140 1 . 6080 I ' ,1,-•1 
5 48 11 197 1 6070 267 I 605.9 307 l 6088 3 I 1 2 6076 326 2 6036 
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4812 
481.3 
482U 
4900 
49 I 0 
49 I I 
491~ 
4913 
4920 
5000 
5001 
5010 
50 I 1 
5012 
5020 
51 0 ll 
5 I I ll 
5 I 1 1 
5112 
5121.J 
520U 
521U 
5211 
521~ 
5213 
5214 
5220 
5300 
5310 
53 I I 
5312 
5313 
5320 
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USGS STEP-BACKWATER PROGRPM - VERSION 72.339 *** PAGE COUNT= 

*** INPUT CARD PRINTOUT*** 

338 2 6023 350 2 6036 359 3 6075 
540 3 6095 705 3 6122 
2 060 060 I 2 030 030 1 2 060 060 

BE O 17 3 604 27120 99 99 
-200 i 6140 0 I 6128 109 

40R I 6065 492 I 6085 499 
S28 2 6045 537 3 6079 669 

1027 3 6127 1200 3 6140 

1 
2 
3 

6 I I 4 
6082 
6087 

2 060 060 I 2 045 045 I 2 060 060 
BF I 14 3 605 28020 99 99 
580 920 1100 1500 1100 
-200 I 6150 0 I 6137 17 1 6130 

161 2 6097 171 2 6045 175 2 6037 
381 3 6097 451 3 6119 506 3 6130 
2 060 060 l 2 04S 045 I 2 06U 060 

368 

272 
506 
765 

85 
183 
7'10 

3 

I 
2 
1 

I 
2 
.3 

6083 

b 1 08 
6044 
6087 

6099 
6041 
6150 

392 3 

325 I 
517 2 
883 3 

155 I 
193 3 

6064 

6()98 
6029 
6126 

6111 
6107 

RR 8G O 13 2 606 28420 99 99 

1 

1 

0 I 6200 380 l 6160 406 
421 I 6066 439 2 6117 452 
d29 2 6156 862 2 6160 1000 
2 050 050 I 2 060 060 

I 
2 
2 

6049 
6092 
6200 

RHO 24 5 606 28670 2 
-200 I 6200 0 1 6168 

637 2 6148 722 2 6118 
848 3 6046 856 3 6054 
935 4 6099 968 4 6106 

1095 4 6143 1129 5 6156 
2 035 035 1 2 080 080 I 

BI O 20 3 607 29670 99 
-200 1 6200 0 I 6162 

708 1 6132 774 I 6136 
1053 2 6110 1061 2 6085 
1087 2 6081 1091 3 6108 

2 035 035 I 2 045 045 I 

',,1 It:,; I, 
I' 

''I 

4 
166 I 6137 
820 2 6088 
862 4 6080 
984 '• 6119 

1228 5 6168 
2 045 045 1 

99 
240 I 6150 
820 1 6130 

1069 2 605il 
1100 3 6113 

2 080 080 

., 
I,, ' ,1,,' 

414 
511 

1 
2 

6044 
6087 

419 I 
721 2 

299 I 6133 470 I 
835 3 6083 840 3 
868 4 6088 894 4 

1017 4 6120 1049 4 
1500 5 6200 

6049 
6130 

6143 
6054 
6096 
6122 

2 080 080 I 2 060 060 

476 
tl60 

1078 
1132 

': 

' I 

I 
I 
2 
3 

6148 
6133 
6052 
6163 

648 
1034 
1084 
1300 

'': f1 1' 

1 
I 
2 
3 

6121 
6108 
6052 
6200 

i' . I' 
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USGS STEP-BACKWATER PROGRA~ - VERSJO~ 72.339 *** PAGE COUNT= 19,DATE= 9/ 4/76 

---=-=---===============:======--===========================-==============----
HATER-SURFACE PROFILF FOP: PLU~ CREEK • MO~ROE TWP 
PAGE 1 OF 1 
---=-=-----====-=========-=-===--======-=====---=========-=--=-==-==-==----- ---
SECTD AT DISTA~CE/ LENGTH/DISCH~MGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *ID* 
---------- --=-=---=====-----==---======-====----=--==-==--=----==-==--=--------

AX AT 21410 / 0 / 800. / 78?. I 25853. / 1.44 / -88. / 447. 
601.80 / 0.02 I / 601.82 / 1.02 / 0.13/ •IS* 

=======-==================== BEGIN BRIDGE ANALYSIS----------------------------
8R AY AT 21410 / / 732. I 109. / 13530. I 1.00 / O. I 30. 

601.80 / 0.70 / I 6.73 I 0.62 / *BO* 
-------------------------------------------------------------------------------

ROaD OVERFLOW (CFSI / LEFT 65. / RIGHT 0. I 
*RG* 

-------------------------------------------------------------------------------
AZ AT 21573 / 163 / 800. I 546. / 22194. / 2.51 / 97. / 510. 
601.95 / o.oB / 0.18 / o.n3 / 602.04 I 1.47 / U.17 I 0.000 *AS* 

-------------------------------------------------------------------------------
M = 0.71 IE= 0.81 / K* = 2.22 / 1262. / 64635, / 2,09 / 41. / 551. 
603.52 / 0.01 / / 603.53 / 0.63 / o.u7 / *AS* 

----------------------------- ~NO ARIDGE ANALYSIS-----------------------------
AZ AT 21580 / 7 / auo. / 1262. / 64635. I 2.09 I 41. / 551. 
603.52 / 0.01 I 0.00 I O.O I 603.53 I 0.63 I 0.07 I -0.001 *XS* 

----------------------------------------------------------------------------
RA AT 22580 / 1000 I 800. / 535. / 17716. / 3.99 / 126. / 589. 
604.02 / o.14 / o.56 / O.Ob I 604.16 / 1.49 / 0.16 / 0.003 •XS* 

-------------------------------------------------------------------------------
88 AT 24120 / 1540 / 800. / 560. / 26512. I 5,10 / 83. / 651. 
606.11 / 0.16 / 2.10 / D.01 / 606.28 / 1.43 / 0.33 / 0.010 *XS* 

-------------------------------------------------------------------------------
BC AT 25210 / 1090 I ~oo. I 425. / 23177. I 2.63 / 164. / 513. 
607.27 I 0.14 / 1.14 / O.O / 607.42 / 1.88 / 0,32 I 0.007 *XS* 

-------------------------------------------------------------------------------
BD IT 26340 / 1130 / 800. I 521. / 32363. I 2,91 / 122. / 4Al. 
6UB.27 / U.11 / 0.96 / O.O I 608.3A I 1.53 / 0.27 / -0.003 *XS* 

-------------------------------------------------------------------------------
BE AT 27120 / 780 / BOO. / 49n. / 21788. I 2.37 I 345. / 774. 
608.99 / 0.10 / 0.71 I 0.0 I 609.09 / 1.63 / 0.26 I 0.003 ~XS* 

-------------------------------------------------------------------------------
P.F AT 2eo20 1 900 1 sao. 1 
610.46 / 0.21 / 1.52 / O.OS / 

219. 1 1~961. 1 1.aa 1 13. 1 40s. 
610.66 / 2.65 ;· 0.31 / -0.001·· *XS* 

-------------------------------------------------------------------------------
RR BG AT 23420 / 400 / 580. / 454. / 21476. / l.5U / 391. / 629. 

611.ll / '0.04 / 0.48 / 0.0 I 611.15 / 1.28 I 0.17 I 0.001 *XS* 

-------------------------------------------------------------------------------
RH nT 28670 / 250 I, 580. / 460. / 22503. / 2.88 / 739. I 976. 
611.27 / u.07 I 0.17 I 0 0 02 I 611.34 / 1.26 / 0.19 I 0.000 °XS* 

-------------------------------------------------------------------------------
er AT 29670 1 : 1000 1 sea. 1 26b. 1 19081. 1 1.39 1 949. 1 110s. 
612.02 I 0.10 j a.1a I 0.02 I 612.12 I 2.18 I 0.22 I -0.018 *XS* 

' ' ' -------------------------------------------------------------------------------
E~D OF THIS PROFILE 
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USGS STEP-BACKWATER PROGQAM - VERSIO~ 72.339 *** PAGE COUNT= 20,0ATE= 9/ 4/76 

===============================-============================-=======-======----
WATER-SURFACE PROFILF FOP: PLUM CP~FK, MONROE TWP 
PAGE l OF I 
=======-=======================--======-======-============----==-==--=--------
SECID AT DISTANCE/ LENGT~/DISCHARGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELE~ / HV / HF / HE / EG / V / FN / ACC •ID• 
===============================-============================-=======-==-===----

AX AT 21410 / 0 / 1300. I 1034. / 36833. / 1.37 I -135. / 457. 
602.28 I 0.03 I / 602.31 / 1,26 I 0,15/ *IS* 

=======-==================== REGIN BRIDGE ANALYSIS----------------------------
BRAY AT 21410 / / 865, I 123. I 16357, / 1.00 / O. / 30. 

n02.28 I 0.77 I I 7,02 I 0,61 / •BO• 

-------------------------
ROAD OVERFLOW ICFSI / LEFT 430. I RIGHT 0 • I 

*RG• 

AZ AT 2J573 / 163 / 1300. / 764. / 33697. / 2.32 / 86. / 524. 
602.47 / 0.10 I 0,22 I 0.04 / 602.57 / 1.70 / 0.19 I 0.000 *AS* 

-------------------------------------------------------------------------------
~ = 0,62 / E = 0.60 I K• = 1,83 / 1446. / 77387. / 2,04 / 26. / 560. 
603.87 I 0.03 I I 603,90 / 0,90 I 0,09 I *AS* 

----------------------------- END 9RIOGE ANALYSIS-----------------------------•z nT 215HO I 7 I 1300. I 1446. / 77387. / 2.04 I 26. I 560. 
603.87 / u.03 / 0.00 I 0.0 / 603.90 / 0,90 / 0.09 I -0.002 *XS* 
----------------------------------------------------------------------------
8A AT 22580 I 1000 I 1300. / 815. / 29212. I 3,30 I 64, / 619. 
604.57 / 0.13 I 0.75 I 0,05 / 604,70 I 1,60 I 0.16 I 0.003 *XS* 

--- ~---------------------------------------------------------------------------
R8 nT 24120 / 1540 / 1300. / 8R7. I 42197, / 4,57 I 60. I 675. 
606.6H / 0.15 I 2,11 I 0.01 I 606.83 I 1,47 I 0.34 I 0,014 *XS* 

----------------------------------------------------------------------------
BC AT ~5210 / 1090 I 1300. I 646. / 36518. / 2,49 I 142. I 527. 
607.88 I 0.16 / , 1.20 I 0,00 I 608.04 / 2.01 I 0,34 I 0.005 •XS* 

-------------------------------------------------------------------------------
80 AT 26340 / 1130 I 1300 0 / 798. / 49189. / 3.19 I 75. / 515. 
608.97 I 0.13 I I.U6 I o.o I 609.10 / 1,63 I 0,29 I 0.002 •xs• 
----------------------------------------------------------------------------
BE AT 27120 I 780 / 1300. I 817. / 38353, I 2.11 I 327. I 796. 
609.72 / o.oa / 0,70 I o.o / 609.80 / 1,59 I ,0.25 / 0.002 •XS* 

-------------------------------------------------------------------------------
BF AT 28020 I 906 I 920. / 421. I 20335. I 2.67 / 59. / 425. 
611.09 I 0.20 I 1,42 I D.06 / 611.29 / 2.18 I ,0.32 I 0.003 •XS* 

-------------------------------------------------------------------------------
RR RG AT 28420 I 400 I 920. I , 622, / 31157. / 1,40 I 390 • I 661. 

bll.77 I 0.05 I 0.53 I O.O I 611.82 / 1.45 I 0.14 / 0.000 *XS* 

----------------------------------------------------------------------------
BHAT 28670 I 250 / Q20. I 637. I 31164. I 3,03 I 111. I 1001. 
611.97 I 0.10 I 0,22 I U.03 I 612.07 I 1.44 / D.23 I 0,000 *XS• 

BI At 29670 I 1000 I 
612.86 1 u.11 1 o.A9 1 

920. I 
, 0.00 I 

~58. I 30517, ) 1.69 / 600, I 1110. 
6L2.96 t 2.01 I 0,22 I 0,003 *XS* 

-------------------------------------------------------------------------------' 

END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VE~SION 72,339 ° 0 • PAGE COLINT= 21,0ATE= 9/ 4/76 

===============================--======-====----=-=-=--==-=------~-------------
WATFR-SURFACE PROFILF FOR: PLUM CREEK, MONROE TNP 
PAGE I OF l / 0 () - yr 
===============================-=============-=============--=-==-==-----------
SECID IT DISTANCE/ LENGTh/DISCHARGE/ AREA /CONVEYINCE/ ALPHA/ LEW / REW 

WS ELEV/ rlV I HF / HE / EG I V I FN / ACC *ID• 
============================-==--======-=-------=-----------=--------------=~--

AX AT 21410 / 0 / 1500. I 1125. / 41050. I 1.35 / -150. I 460. 
602,44 I 0.04 I 1 602,4B 1 1,331 0.1s, •rs• 

.~ ---------~====------======== BEGIN BRIDGE A~ALYSIS ----------------------------
BRAY AT 21410 / / 914. I l2ij. I 17334. / 1.uu / o. / 30. 

602.44 / 0.79 / / 7,15 / 0,61 I *BO* 

-------------------------
ROAD OVEF~FLOW ( CFS l I LEFT 596, / RIGHT 0, I 

-~qG-::-

AZ AT 21573 / 163 / 1500. I 840. / 38010. / 2.27 I, 79, I 528. 
602,64 / ~~!LI 0.24 I 0.04 / 602.75 I 1.79 / 0.20 / 0.000 •AS• 

-------------------------------------------------------------------------------
M = 0.59 / E = 0,47 I K* = 1.68 / 1499. / 81212. / 2,03 I 22. I 562. 
603,97 / 0.03 / / 604.00 I l,00 I 0,10 I *1\S·, ---------------=~~----------- END eRTDGE ANALYSIS-----------------------------
AZ AT 21580 / 7 I lSOO. I 14q9, / 81212. / 2.03 I 22, I 562. 
603.97 I 0.03 I o.on I o.n / 604.00 I 1.00 I 0.10 I -0.003 •XS* 
----------------------------------------------------------------------------
BA AT 22580 I 1000 I 1500. I 916. / 33665. / 3.14 / 38. / 629. 
604,74 / 0,13 / 0.82 / 0.05 / 604,88 / 1.64 / 0.17 / 0.001 •XS* "---~-...... -------------------------------------------------------------------------------. 
BB IT 24120 I 1540 / 1500, / 999. / 48700. / 4.24 I 53. I 682. 
606.86 / U,15 / 2.11 / 0.01 I 607,01 I 1.50 I 0.34 / 0.014 *XS* 

BC ~T 25210 / 1090 / (500. / 120. I 41535. / 2.41 I 135. / 531. 
608,07 I 0 • 16 / 1.21 I 0,01 / 60A.23 I 2.08 I 0.34 / 0.002 •xs• -~· -------------------------------------------------------------------------------
BD AT 26340 / 1130 / 1500, / 899. / 55763. / 3.21 / 60, I 525. 
609.19 / 9•)4 I 1.10 / O.O I f,09.33 / 1.67 / 0.30 I 0.002 ·>XS* 

-------------------------------------------------------------------------------
BE AT 27120 I 780 I 1500. I 923, I 44417. / 2,03 I 317. I 803. 
609.94 / 0,08 / 0.71 I 0,0 I 610,03 I 1·.62 I 0,25 I -0,015 *XS* 

' . ,. :·-.; ~ --------------~----------------------------------------------------------------
BF AT 28020 / 900 / 1100, I 504. / 24146. / 2,64 / 54. / 432. 
611.31 / 0~20 I 1.4~ / 0.06 I 611,51 / 2.18 I 0.33 I 0.006 •XS• 

--· ------------·---------------------------------------------------------------
RR ~G Af 28420 / 400 / 1100. / 690. / 35537. / 1,38 I 389. / 673. 

612.02 I o.os I 0,56 / o.o / 612,07 / 1,59 I 0.15 / 0.000 •x5• .. ' -------------------------------------------------------------------------------
RH AT 28670 / 251) I 1100. I~ ·'12?. • / 3!t47J. / 3.26 / 710. / 1050,, 
612,23 I 0.12 I· 0,25 / 0,03 / 612.35 / , 1,52 I 0.25 / -0,000 ••S• 

I • ,..,-.,,,....,.,.,....,...... ' ------------------ ,-------------------------------------------. ----------------
81 /IT 29670 / 'IOOIJ /' 1100. I 570·. I 37641, / 1~71 / 579. / 1112. 

· 613. l 9 / 0 • I O I O , 9 3 . / n. 0 I • 6 l 3. 2 9 / ' I • 9 3 / 0, 2 2 / 0. 0 0 3 * ;(S" 
_.,__."' I • I -------------------------------------------------------------------------------

END OF THIS P~OFILE 
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USGS STEP-BACK½ATER PROGRAM - VERSfOij 72.339 *** PAGE COUNl= , 2?,0ATE= 9/ 4/76 

======---====-------===========--======-===---===========-=----==-==--=======--
WATfR-SURFACf PROFILF FOR: PLU~ CREEK, MONROE TWP 
PIGE I OF I 
=======-=======================--======-====================-================== 
SECID IT DISTANCE/ LENGTH/OISCHAqGE/ AREA /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC •JD* 
-===----------------=====-=-===--======-===--=-============----==-==--=======--

AX AT 21410 / 0 / 2050. I 135!. / 51~75. / 1.33 / -186. / 467. 
602.8] / 0.05 I 1 602.86 I 1.52 / 0.17/ •IS* 

=======-=======-============ BEGIN BRIDGE ANALYSIS----------------------------
BRAY AT 21410 / / 1025. I 139. / 19653. / 1.00 / O. / 30. 

602.81 / U.85 / / 7.37 / 0.60 / *BO* 
-------------------------
ROID OVERFLOW (CFS) / LEFT 1042. / RIGHT 0 • I 

*RG* 

AZ AT 21573 / 163 / 2050. I 1024. / 49145. / 2.18 / 62. / 538. 
A03.04 I o.14 / o.27 / 0.04 I 603.17 / 2.00 I 0.22 I -0.000 •AS* 

----------------------------------------------------------------------------
~ = 0.51 / E = o.n7 / K* = 1.36 / ]616. / 89723. I 2.00 I 13. I 568. 
604.18 / 0.05 I I 604.23 I 1.27 / 0.13 I •AS* 

----------------------------- END RRIDGE ANALYSIS------------------------~-~--
AZ AT 21580 / 7 / 2050. I Jbl6. / 89723. / 2.00 I 13. I 568. 
~04.18 1 o.n5 1 o.oo I o.n 1 604.23 1 1.21 1 0.13 1 -0.004 •xs• 
----------------------------------------------------------------------------
84 AT 2?580 / 1000 I 20~0. I 1177. / 46170. / 2.77 / -16. I 645. 
605.16 / 0.13 / I.DI I 0.04 I 605.29 / 1.74 / 0.17 / 0.001 •XS* 
----------------------------------------------------------------------------
88 AT 24120 / 1540 / 2050. I 127!. / 66113. / 3.58 / 36. I 700. 
607.28 / 0.14 / 2.12 / 0.01 / 607.43 / 1.61 / 0.35 I 0.011 *XS* 

-------------------------------------------------------------------------------
RC AT 25210 / 1090 / 2050. / 909. / 54556. / 2.33 I 18. I 539. 
608.53 I 0.18 I 1.27 / 0.02 / 608.72 I 2.25 I 0.36 I -0.000 •XS• 

----------------------------------------------------------------------------
BD AT 26340 / 1130 / 2050. I 1170. / 74114. / 3.22 / 25. I 555. 
609.74 1 0.1s 1 1.11 1 o.o 1 609.89 1 1.1s I o.31 1 0.001 •xs• 
----------------------------------------------------------------------------
RE AT 27120 / 760 / 2050. / 1217. / 62362. / 1.86 / 287. / 820. 
610.52 / 0.08 / 0.71 / O.O I 610.60 / 1.68 I , 0.25 / 0.001 *XS* 
----------------------------------------------------------------------------
BF AT 2B02U / 900 / 1500. I 697. / 342b6. / 2.41 / 43. / 448. 
611.eo 1 0.11 1 1.33 1 o.os 1 6JJ.98 1 2.15 1 o.32 1 0.002 •xs• 
----------------------------------------------------------------------------

RR BG AT 28420 / 400 I !SOD./ 830. / 45084. I 1.34 / 388. / 696. 
61?.49 / 0.07 I 0.58 / O.Q I 612.56 / 1.81 I D.17 / 0.000 *XS* 

----------------------------------------------------------------------------
RH AT 28670 / 250 / !500~ / 902. / 44074. / 3.11 / 695. / 1061. 
612.74 1 0.13 1 0.2a I o.o3 1 612.88 1 1.66 1 0.21 1 -0.001 ~,s• 

-------------------------------------------------------------------------------
81 AT, 29670 / 1000 I 1soci. I 833. I 52614. / 1.82 I 543. / Ill~. 
613.74 1 o.09 1 ·0.97 1 o.o 1. •613 .• 84 1 1.80 1 0.22 1 -0.013 -~xs• 

---------------------------------------------------------------·---------------

: ', 
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END OF THIS PROFILE 
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USGS STEP-BACKWATER PROGRAM - VERSION 72.339 *** PAGE COU~T= 35,D/ITE= 9/ 4/76 

===============================--======-=====---=========-=----=--=- -- - ----
WATEP-SURFACE PROFILF FOR: PLllM CREEK• MONROE [WP 
PAGF I OF I , 
*** FLOODWAY ANALYSIS*** HOR FW 
=======-=======================--======-===-----=-=-=--=---------------------=-
SECID AT DISTANCE/ LENGTY/DISCHARGF/ ARE/I /CONVEYANCE/ ALPHA/ LEW / REW 

WS ELEV/ HV / HF / HE / EG / V / FN / ACC *ID* 
=======-=======================--======-=====---===========----==-==--=--=-----

AX AT 21410 '/ 0 / 1500. I !04Q. / 44276. / 1.21 / O. / 462. 
602.53 / 0.04 I I 602.57 I 1.43 I 0.15/ *IS* 

~======-==================== BEGIN·BRIDGE ANILYSIS ----------------------------
BRAY AT 21410 / / 908. I 131. I 17890. / 1.00 I O. I 30. 

602.53 / 0.75 I 1 6.95 1 o.59 1 •ao• 
-------------------
ROAD OVERFLOW (CFS> / LEFT 594. / RIGHT 0. I 

*RG·> 

AZ AT 21573 / 163 / 1500. / 371. I 39807. I 2.26 / 76. / 530. 
·602.71 I 0.10 I 0.21 I 0.03 I 602.81 / 1.72 / 0.19 / 0.000 *AS* 

-----------------------------------------------------------------------------
M = 0.59 IE= 0.47 / K* = J.68 / 149A. / 81164. / 2.03 / 22. I 562. 

•• 603.97 / 0.03 / / 604.00 / 1,00 / 0.10 / •-S• 
----------------------------- ENO BRIDGE ANALYSIS-----------------------------

AZ AT 21580 / 7 / !500. / 1498. / 81165. I 2.q3 I 22. I 562. 
603.97 I 0.03 I 0.00 I O.O I 604.00 / 1.00 / 0.10 / -0.003 •~S* 

-------------------------------------------------------------------------------
BA AT 22580 / 1000 / 1500. I 904. / 34005. / 2.98 / 50. I 600. 

0 604.74 / 0.13 / 0.82 I 0.05 I 604.86 / 1.66 / 0.17 / 0.001 *XS• 
------· ------------------------------------------------------------------------

BB AT 24120 I !540 / 1500. I 875. / 45755. / 4.06 / 100. / 550. 
606.94 / 0.19 / 2.23 I 0.03 I 607.13 I 1.11 I 0.36 I o.oos •xs• 

-------------------------------------------------------------------------------
BC AT 25210 / 1090 / 1500. I 734. / 45213. / 2.15 / 180. / 530. 

2 608.19 / 0.14 / 1.19 / O.O / 608.33 / 2.04 / 0.32 / 0.018 *XS* 

-------------------------------------------------------------------------------
BO AT 26340 / 1130 / 1500. I 830. I 56558. / 2.66 / 150. I 500. 

0 609.19 / 0.13 / 0.99 / O.O / 609.32 / I.Al/ 0.30 / 0.001 •XS* 

----------------------------------------------------------------------------
Bf AT 27120 / 780 / 1500. / 801. / 42617. / 1.77 / '350. / 700. 
609.94 / 0,10 / 0.73 / O.O / 610.04 / 1.87 / 0.2b / -0.0}7 •XS* 

------------------------------------------------------------------------------
RF AT 28020 / 900 / !JOO. / 503. / 24707. / 2.51 / 54. / 404. 

, 611.34 / D.19 / 1.44 I 0.05 I 611.53 / 2.19 / 0.32 / D.005 *XS•· 

----------------------~--------------------------------------------------------
RR BG AT 28420 / 400 / 1100. / 692. / 35702. I 1.38 I 389. / 674. 

rl 612.03 I 0.05 I 0.55 / 0.0 / 612.08 I 1.59 / 0,15 I 0.001 •XS* 

-------------------------------------------------------------------------------
BHAT 28670, I 250 / !JOO. / 7,J7. / 3c,562. / 2.~7 / 7'!0. / 1010. 

,1 612;24 / 0.11·/ 0.24 I 0 0 03 I 612.35 / ! 0 53 / 0.24 / -0,000 *XS• 

-----------------,-------------------------------------------------------------
BI AT 29670 / 1000 / 1100. I 497. / 36435. / 1.46 / 869. '; 1112, 

~ 613.17 I O.l! / 0,93 / 0.00 / 613.29 I 2.21 I 0.23 I 0.003 •~5* 

------------------------------~------------------------------------------------
,, 
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UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY File _____ _ 

WATER RESOURCES DIVISION 

,,. , "<" ,., -
~ Computation of coeff1c1enJs for -~ ~ =~-~--------------------- ------~--------

5'J-'i. 9 2 
f8'f; 'l? 
-----ye 

------ for flood of 

APPROACH SECTION PROPERTIES 

Subsection n 
1486 

n a w.p r ,½ 1.486 2/2 
K= -n- a r 

,)!/ '1 tJ.03f? 3 9. I I /11'/ 1/~ 393 I ?/6 Vo 
J St-9, ~ ' 19 '1 '-17 2. t 2-- 2-0,3?0 . . __ .,.. 

'590 :Z. / 7 '(r 2- rf- '-/ 2'5,Z oo 
570.r- z.Js '((j Z-~, 13 0 

5'"11- z,:,_!, 0 2-', /~ Q 

5"rt. s- 2..? J fl J2,'))0 

57~ 2-f-9 f'2. J'-5; '-/C 0 

s-93 3Z---;' ,y 'I :i:,, tJ S' I -
~<;, y 
Total JC. I n, 

'1/,'f O 0 

CHARACTERISTICS OF CONSTRICTION 
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1) COUNTY: 
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3) WATERCOURSE: ~~ue..v~ s l'Q 

4) DOCW~AENT TYPE: 
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1*************~****~*****•~** • *• **~*******************~ 
* WATEF. SURFACE PF.OFILES * 
* VERSION OF NOVEMBER 1976 * 
* UFDATED MAY 1984 * 
-II lBM-PC-XT 11ERSION 
* F.UN DATE 10/~6/88 THIE 14 ~ .::8: 14 

X X 
X X 
X X 
XXX>:YXX 
X X 
X X 
X X 

lG/:'.'6/88 1 'l: "38: 15 

""** --e-~*.,..********.+*-11 ..... l!-*-J<-*-11- • * ... ""*""" .... * 'f****-14 *****..,*** 
HEC:2 F.ELEi::iSE DATED NOV 76 UFDP,TED MAY 1984 
EFF.OR COPR - 01.IZl~.a:::.04.e5.06 
MODIFICATION - 50,51.5~.53.54.55,56 
IBM-PC-XT VEF:SION AFRIL 1985 

~~********~**~*******k+~*~*k~~**~~**~~** • ~***k**** 
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-
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X 
X 
X X 

xxxxx 

- - " ~ 

XYYXX 

xxxxx 
X X 

X 
xxxxx 

X 
X 
XXXXX)'X 

- - - - -·,· 

*******~***************~********~****** 
* U.S. AF.HY CORPS OF ENGINEERS * 
* THE HYDRDLOGIC ENGINEEF.ING CENTER * 
* 609 SECOND STREET. SUITED * 
* DAVIS. CALIFORNIA 95616 * 
* '916) 440-'.2105 <FTSJ 448-'.2105 * 
*****~ • ~·~*** •*•~·•~**~***-II****~******+ 

f"hGC: 

THIS RUN EXECL:TED lCl/~6/88 14: ::::a: 15 

Tl PDFi.T OF MONROE, 14.8 ACRE PARCEL ON TURNING BASIN, JOB ND. 12810-00 
T2 100 YEAR FLOW (ENCROACHED TD RIVER BANl-,S) 
T3 RIVER Fi.AISIN 

JI ICHECL IND NINV !DIR STRT METRIC HVIt-.1S Q WSEL FQ 

0. 111, 0. 111. • 00001ZHZI .00 . 0 183.IZ!fZI • 573. 100 .0C!IIZI 

,J:2 NF'Fi.OF I FLOT F-RFVS XSECV XSECH FN P1LLDC IBW CHMIM !TRACE 

-1.0tm 1. 0(110 .000 • O~li'I . ~00 .rn;m .000 .C'J.zllZI .0~0 • 0121!7\ 

·,JC .1rm • 1 l'lll' .U-:5 • -::EJCl • 5(.,)0 .om~ .000 • Orll.!) . ~:.~~ .mm 
Sf:.CTIOrJ " M• un-1 OF R.fVC:R RAIS"!:N 

s-1 Afff 1 NG ~%,t::L JS LAtE EBIE f1EAN ELEV. 
)' l .mm 9.000 45.000 6::0.000 .. 000 .000 .00~ .000 .00~ .00121 

) 

.J 

,) 



r 

,; 

( 

-
X3 
Gr. 
GR 

- -
.000 

579. 100 
545.:~e 

-
.000 
.mm 

- -
.01Z10 

57~.600 
54~.400 

-
SECTION B AT D.E. CO. WATEF< INTAkE 

::00•. t.1l01J 11. li.llZlfZI :::5. 000 465. IZl00 
• l<J":;0 • ~H".ol.1 • tJOO :s. ld01J 

~75.~00 .001ll 57~.BIZl0 :::5.000 
5•#-8.Hm -::60.000 5::07.7~1~ 410.~IZIO 
580.0LIIJ 540.IZl~IZI .00~ .!ZIU0 

- -
.000 

:::000.00~ 
.0~M 

560.000 
561.J. 61i:1:J 

• 0m1J 

5::121. lllli:IIZI 
180. 000 

2000.ltll!IO 
405.l<l!Jm 
11~.m!l~ 
46121.;mo 

.IZIL.'JIZI 

-
54'7.7!u0 
i:::--.--. "'"''"" 
,.J/ -· 01.:!ILJ 

~000. 01tHll 
.000 

549.~00 
:::72. a~m 

• 000 

•·-(-.~------............... SECTION~C~-A-TD. E. CD. SUBST1~TION 
6121121.121121121 
5::5.000 

75.0ll'0 
3:!0.1211210 
558.0121121 

c, 

I 

Xl :::600.0~0 1:;.000 85.000 
x:; . "101J • 000 • mm 
GR 576.0~0 .000 575.500 
G~ 564,:::00 170.00121 5'51. '-'.100 
GR 570,000 52121.0121121 57::.s1210 

5::5. 00121 
85.000 
60.1211Z10 

2::0.01210 
5'..25.121121121 

6121121- 00121 
.000 

574.000 
546.61210 
58121-000 

SECTIDM D AT D/S LIMIT OF PORT OF t1DNF.OE PROPERTY AND 
AT U/S LIMlT OF DUrJDEE CEMENT PROPEr.TY 

XI 
XJ 
GR 
GFS 
m~ 

431210.IZl00 
.00121 

576.12100 
557. 6121121 
57::. 800 

13.01Z1~ ~8.000 475.01210 1700.IZlt~IZI 
.000 
.J211210 

145.00121 
475.-000 

.12100 
574. 12Hll~ 
546.400 
575.SO~ 

::a. 000 
-- 10. 000 

245. £11210 
49'-J- 00121 

.00121 
··572.800 

549 .1121121 
576.IZl~IZI 

10/'.:6/98 14::38:15 

Xl 
x
G~ 
GH 
GS 

Xl 
x-:. 
GF· 
GR 
GR 

SECTION E INTERIOFi. OF "'EISS COAL CO. DDCI OPERATION 
51?JC!J0.0~0 1::,.00121 1::;0.,m0 ;i65.01?JIZI 700.12100 

• e00 • 000 • 000 1-:,0. 000 • 000 
576.01?J0 .000 574.000 115.12100 572.6121121 
54• .800 :!40.000 5'16.7CO :-4tl.001~ 548,70\il 
57:.:.0210 565.0312'1 575.400 57:;.llll!IIZI 576.0021 

SECTION F U/S LIM! f OF PORT OF MONfiOE PROPERTY 
5750.121l!l0 11.000 4CI.C?J00 490.121~0 750.000 

. 0m1 • 00121 • • 00 40. 000 • 0m, 
578.i2iD0 
54-7.91210 
578.lll00 

.000 
::7l?l.0!lllll 
51121.12100 

57'::. 90D 
549. ~~11J 

.00121 

4!J.~00 
370.t!OiZl 

.1211210 

56j.60ill 
~01.100 

.000 

170121.000 
475.IZICm 

.. '.:8. 12100 

345.012112) 
6-:.5.C,00 

700,00~ 
565.000 
1 :m. 0~e 
441~".I. ca~ 
6'25.000 

750.000 
49121.000 

/0.12100 
4'21Zl. 000 

.12100 

60121.000 
.000 

57~.8121~ 
547. -:.1210 

.12100 

1700.000 
.1210121 

.. 564 • .:;.00 

563.6~0 
.000 

700.000 
.000 

566.600 
:::i61. 4m~ 

.12100 

750.01210 
.000 

554.91Z.10 
~66.600 

.12100 

SECTION G MONROE EtJ1JIF:DNMENT1~L PROPERTY AND CHANNEL TURNIMG POINT 
Xl 
x~ 
GFS 
Gt; 

'1 
X--· 
GR 

6i;."J00.0~0 
.0l10 

57B.mm 
551.700 

10.000 
.00l1 
.12100 

4t~0. O~lil 

::.0. 121\lll1 
.0~121 

57::!. 800 
566.51b0 

SECTIDM H TURtJING BASIN 
7400. IZl0121 17. 1211210 170. Oei!J 

.000 .000 .000 
576.12100 .00121 574.000 

490.C-1210 
3121.000 
30.1211210 

4~0.!J0~ 

1370.00121 
170.1211.'.IIZI 
150.000 

556.60121 
57:!.800 

1400.000 
.000 

57'.:.800 

'' 

250.IZIIZllll 
490.00!ll 

55.001.) 
490.01J0 

1400.000 
9::0. 01210 
170.12100 

:250.mm 
.000 

549. :,00 
5·;4_ 0,10 

14013. 000 
.000 

560.600 

- -
, _,.,, ,.,.,..,,. o...,,...,. ILJILJlu 

.0tll0 

. • 1J!J 
16!.J. t,::llZ)[J 

46::5. IJQJU 
• IZllllEI 

.12100 

.000 
B5.00'3 

4;:::0.000 
.000 

.000 
• 0(2HJ 

45.00121 
395.01210 

,12100 

.12100 

.c,00 
141J. 01210 
.;,:;(). GOO 

• IZIC?JLI 

.mm 
.1210~ 

1::0. 00121 
4/0.1210IZI 

.000 

.01210 

.1.100 
11121. 0i;."J0 
5Cl0.IJ00 

.000 

.000 
::20. 000 

-
.000 

545. 2~m 
.0i2i(Zi 

.0"10 
• !ZHZ!:J 

5•l7.1C0 
573.U!J~ 

• 2'1Z10 

.1210121 

.00121 
567.600 
556.700 

.000 

.mm 
• 12)1210 

56.:::!. :.:~0 
567.61210 

.01210 

,000 
.000 

555.=.:00 
3~1.0d.J 

.m:HZJ 

• 01210 
.Qll.2121 

519.5Cl~ 
57:2.mm 

.IZl00 

.0!21[l} 

.000 
548. :~10 
576. uwa 

.0Q0 

.000 
549.900 

- -
.000 

• 01[',t,) 

.IJ00 
'.2,~~- IZO~ 
490. lillJ'Ll 

.lil!LJ~ 

.12100 

.121121• 
1'.20. 001!1 
470.000 

.1210121 

.000 
.121121121 

95.01210 
445.000 

.01210 

PAGE 

.000 
,000 

190.000 
:::i41J.iJCO 

.000 

.0~0 
• ldUCI 

1721. !J©G 
490.0IZIC, 

.lll01Zl 

.i;."J0IZI 

.01.10 
.':15.lll~i21 
518. IJml 

.000 

.000 
270.0\ZIO 

-
( 

C 

' 
(", 

C 

L 

( 

1_; 

;:,:i 



- - - - - - - - - - - - - -
0 

GR 
GR 
GR 

548.11210 
549.60121 
560.600 

:::10.000 
870.000 

1370.01210 

548.400 
549.600 
576.000 

470.000 
970.000 

1370.000 

550.'.200 
550.600 

.000 

SECTION I U/S LIMIT OF TURNING BASIN AND P.O.B. OF 
RIVER FF.OMTAGE OF STUDY, PARCEL 

Xl 7980.000 1'.2.000 6'.20.001i:'l 10~0.000 580.0~0 
) ::, • 01.)0 • 0iZll2l . OlWJ o.20. 000 • 000 
GR 577.l('jQt .001.) 576.0C3l'J 80.01i:'l0 576.000 
GR 557.4r!l0 69L2l.0D0 ::.,56.100 790.000 557.500 

570.000 
1070.000 

.000 

5Blil. 000 
llt.120. 000 
::-cJ. 000 
9~•- 000 

~-----GR--57470['H!1--1T157000 ___ 57L7C!i!ZJ0--n~4l?f:-1Z100----.12IIZl0'~----.B00 

) ' 

.. , 

I 

:) 

0 

0 

.) 

J 

) 

,) 

j 

YI 
X-·' 
GR 
GR 
GR 

SECTION J INTEF,IOR OF STUDY FARCEL 
841.)1Zi.D00 14.0B0 550.0~0 910.000 

.0•0 .000 .000 550.000 
577.:.00 .000 576.0CIZI 60.000 
569.801.l 600.t~00 560.600 650.0~0 
:i74.U00 99e:i.l!ll'.10 576.~m1 1030.000 

SECTION 
9100.IZJlllQI 

I, DIS OF MON/c;.OE l•JWTF AND APPROX 
XI 
x::; 
GR 
C,R 
GR 
GR 
C-iR 
EJ 

.mm 
=:,77. l'l~0 
567. 5Cllll 
560. 60('1 
579. CJ00 
57q_ ;:.00 

. CJ(Z)0 

10/26/88 

24. 0C10 
.01210 
.000 

=90.000 
490.000 
750. tlCIO 

11.100.000 
.00© 

SECNO 
D 
TIME 
SLOPE 

DEPTH CWSEL 
OLOB QCH 
VLOB VCH 
XL• BL XLCH 

*PROF 1 

CCHV= .300 CEHV= .5Cl0 
•SECNO .Cl00 

::9C.el00 
.000 

5 7 .S.Cl3© 
~72.800 
~c,0.600 
580.600 
577.600 

• 0Ql0 

CRIWS 
DPO8 
VEOB 
XLOBR 

:',::!B!ZI CROSS SECT I ON .00 EXTENDED 

710.00~ 
'390. 000 

::5.~cm 
:::::0.000 
6::.0.IZIIZIIZI 
BUIZl.000 

105QI. 000 
.000 

WSEU~ EG 
ALOB ACH 
XNL XNCH 
!TRIAL !DC 

• :::121 FEET 

420.000 
.000 

576.01210 
560.600 
578.Cl!llZI 

400 Fl 
7rJ!ll. 000 

.000 
574.(100 
57'3.51210 
570.000 
580.800 
576.'.200 

.000 

HV 

U/S 

ARDB 
_ XNR. 

ICONT 

4'.20.000 
910. 0~0 
160.000 
810,000 

1070.'"'00 

OF STUDY 
700.000 
710.000 
55. 001ll 

::60. 000 
670.000 
850.000 

1100. tl00 
.000 

HL 
VOL 
WTN 
CORAR 

::;470 ENCfiOACHMENT STATIONS= 80.0 5'30.0 TYPE= TARGET= 
SECTION A MOUTH OF RIVER RAISIN 

STAF:TING l>JSEL IS LAI E ERIE MEAM ELEV. 
.00 =7.90 573.10 .1210 57:::..10 573. 16 .06 .00 

18~00. o. 183~0. 0. 0. 9::::.:::. 0. e. 
.00 .00 1.96 .00 .10CI o-•.-. ,._,.., • 100 .000 

.O~G040 0. I~. 0. 0 ~ 0 . 0" 

550.00121 
550.800 

.000 

580.000 
.000 

574.000 
560.600 

.000 

4::!0.000 
.000 

574. 000 
569.800 
578.12llll0 

fAfiCEL 
700.000 

• IZl0fJ 
~7=.Q:J.0 
57::.000 
572.800 
580. 700 
575.600 

.000 

• LOSS BAN~: 

. .., ' 

670.000 
1170.000 

.000 

.000 
.000 

550.000 
950.000 

.000 

.000 

. ll00 
530.000 
860. m10 

ll60:.CJ00 

• 000 
.000 

70:.C:.~2! 
7.90.000 
7HLIZl00 
900.00121 

1150. 000 
-~0121 

ELEV 
lWA LEFT/RIGHT 
ELMIN _ .SSTA .. 
TOPWID ENDST 

45121.000 

• 00100000. 1210 
0. 1000~:21. 121,, 

5-"15.20 EJD. 00 
450. ,rn 5:.0.cm 

- - - -: - ( 
-- --· --- -

r 
549.500 770.000 
558.600 1270. 000 

• 12100 .000 \ 

.CICl0 • 00'21 

.000 .0~11\ 
::::i7::. 800 6:-!li.'l.0• 0 
~7.::.a00 1~:::'.0.000 

.000 -~1(10 

.000 .000 

.000 .mm 
57::". 8IZIIJ 550.000 
57::!.800 910. 01l!IZI 

• 0Cll'I • 0CJ0 

.IZl01ll .121Dlll 

.m~H!l • CJ0CI 
':j67. '50~ lll~-~0~ 
567.6013 440. e:00 
578. ~(Ziel 718.000 
58121. :X~0 950.C00 

.12100 .0~0 
• GCJIZI .m10 

FMGE 3 



·-· ' - - - - - - - - - - - - - - - -
0 

7,•l70 EMCROACHMENT STATIONS~ ::5.0 465.0 TYF'E= TARGET= 440.000 
( - . SECTION 8 AT D.E. co. WATER INTAl-'E 

C ::0lll~. 00 :'.6. 09 57:,. 19 .<1l<1l . "" 57::::. ::6 • e,7 .09 • <1ll 572.80 
13-:.l<l0. ". 187.00. Q). "· 8~30. "· 405. :::1;). lllHmm~. 00 -~ ·"" :::.:20 • e)(Z) .100 .iZJ:';:"j .100 .0CCI 547.10 ::5.e0 ·-J (', • !JO!ll:Jl55 :::~G(J. ~rnlllJ. ::mm. <1l ~ 0 .01..'1 441.1.00 4o5.m!I 

" +SECtJO ::600. 01i)0 
C 

347121 ENCF.'OACHMEMT STATIONS= 85.~ 5:::5.121 TYPE= Tj'l~G_ET= 4!l0. 1210121 ~---~-
SECTION C AT D.E. co. SUBSTATION c, 

::600.0121 26.6:: 57'3. :?:: . "" .00 573. 30 .08 .04 .<1l<1l 5T2.80 0 
18:00. 0. 18:00. Q). <1l. 788:. 0. 517. 26. 100000.Q)Q) 

'. -·- .00 - -- ·"" • 100 • 07,5 • 1 (21(21 .000 546.60 85.00 () 
.12100065 600. 600. 600. Q) 0 0 .Ol0 44IZI, 00 5::5. 00 0 

0 

(' *SECNO 4300.000 
0 

3470 ENCROACHMENT STATIONS= ::B. IZI 475.12l TYPE= TARGET= 447.1210121 
SECTION D AT DIS LIMIT OF PORT OF MONROE PROPERTY ANO 

C AT U/5 LIMIT OF DUMDEE CEMENT PF:OFEF.TY 
4-:;00.0121 ::6.94 573.::.4 .00 .00 57'3. 44 ~-fo • 1:; • 01 572.80 

18-::01;). 0. 18'31lH!J. 0. 0. 7261. 0. 81::. 44. 10000rl,00 
G - .51 .00 - ~~ .00 .HIIZI • 0:::s .100 .000 546.41.J 28.0i.J ..... ....1-

• 00121(2187 1 71210. 1700 • 1700. 1 0 0 .00 447.00 475.00 

'-' 
0 

0 
101:'.:6/BB 14: -:s: 15 P1;GE 4 ,_ 0 

SECNO DEPTH CliJSEL CRIWS WSELI< EG HV HL OL• S3 BANt~ ELEV 
Q DLOB OCH DRDB ALOB ACH AF.OB VOL HJA LEFT/RIGHT () TIME VLOB VCH VhOB XNL XNCH XMR WTN E.U1IN SSTA 
SLrn:•r::: XLOBL >.LCH YL• en 11 F.. IAL ICC ICDNT COF!AR TCJPWID EI\IDSl 

l· 
11-SECNO 500(21. 00~ 

' 3470 E~!CF OACHMEN T STATIONS::: 1 :::0. IZI 565,121 TYPE::: TAFGET::: 4-:'.",5. ~0(21 ( -. 
•::i:=1~TTnM E rr-.1ri=i:.-1n1:, OF fi.E!S5 COAL co. DOC/'-.. nc,c.:c-,,..,,,n..., 

'-'' '-' ""'' ~ ,_,,,. 
5000.~0 :26. 71 57'3.41 ·"" .00 573.49 .08 .05 .01 57:2. SC!! c: 10:::~0. "· 1s-::0•. ., . 0. 81 7::. ". 9::;7. 51. 100000.00 

.60 .00 2. '.:4 .00 .Hm 0-c: • _,...J . 100 .1;mo 546. 70 1 'JIZI. 00 
• 000•57 71.J• . 700. 700. ~ " 0 . "" 4:;5.cr1 56=:i, 00 

( -0 .J 

-Jt-SECNO 5750.000 

347P.l EMCF..OACI-IMENT STATIONS= 4121.~ 490. 0 TYPE= TARGET= 450.000 G 
SECTION F UIS LIMIT OF FORT llF M• t'>lf;OE PROPERTY 

5750.UH!I ~5.56 57"3. 46 . i..,n .00 573.53 .07 .M ·"" 57'.2.8~ 
0 1s:::1Ll0. 0. 1 s::00. ". 0. 8350. "· 1079. 59. 1000'21CJ.00 

.69 • 00 2.19 .00 • 11210 .035 • 100 .000 547.90 40.1210 
• 00012155 750 • 750. 750. " ,_, 0 " .00 45121.1210 490.00 

0 

0 - ...--- ------ . -~ -~- - ---- --- ---· 

' • (11 



,C 
I 

") 

) 

,, 

·.l 

') 

:) 

() 

) 

:J 

Q 

- - - - - -· - - - - -
0 

*SECNO 6iZiiZlli'l.iZl~ili 

· :::470 ENCFiOACHMENT STATIONS= '.':-0. 0 ll90.0 TYPE=' 1 TARGET= 460. 000 1 

SECTION G M• t-Jh• E EN\)IF:Or-JMENTAL PF,OPERTY AND CHANNEL TU~NING FOINT 

0 

" 

6000.00 
1a-.::• r1. 

.?':, 
• C012ll214'.2 

:25.'.29 

:::4 70 ENCF Dt-.CHMENT 
SECTION 

7400.00 
1a::0ei. 

1. 10 
.00m110 

::5.47 

"· .00 
1400. 

.,,_SECNO 798C!J.000 

57:;_.q9 
L8-:',C!H1. 

:2. 00 
'.25t~. 

STAllONS= 
H TUF:NING 

57::;_57 
1e:-:em. 

1.06 
1400. 

::::-470 ENCF-DP,CHMEMT STATlDt-.1S= 
1 

lllll.26/88 14::,B:15 

.1Zl0 .00 57:::.55 
0. 0. 9171. 

.em • H~IZI .0::-:s 
~::.0. 0 

1 ·,0. 0 9:::0.0 TYPE=-
BASIN 

.00 ·""' 573.59 

"· 0. 1 7'.24(J. 

·"" • 1 IZIIZI • f2l:::5 
14C'IO. 1 0 

6::0.121 1121:'IZl.lZI TYPE= 

SECTION I UIS LIMIT OF TUF..NlNG BASIN AND P. • .B. 

0 

" ' 

7980.flllll 

1. 14 
• 0Cl!Zl'.21 4 

17.40 
~ u, 

.0121 
5B0. 

-11-SECNO 84121121. 000 

RI 1.'ER 
':jT':,.50 
••-,,....,. 
.lU-'"-'~• 

::::.45 
580. 

347121 ENCROACHMENT STATIOtJS= 

FROl>JTAGE OF 
.00 
u. 

.1210 
550 . 

550.0 
SECT ION J INTERIOR OF STUDY 

8400.0121 1::::.90 5TL50 
18300. 

1. 16 
.0CH09'.2 

0. 
.0121 

42121. 

10:::00. 
5.88 
4::!0, 

+SECNO 9100. 000 

347121 ENCROACHMENl STATIONS= 

911210. 00 
113:;0~. 

1. 19 

SECTION I-', D/S OF 
1::..6:::: 574.:::::::: 

0. 1 a::rnz1. 
• C,0 

700. 
5.94 
7('J(1. 

CROSS EECTIDN .00 
STF-EAM RIIJEF: RAISIN 

.00 
121. 

. 12l0 
4::::0. 

::.90.0 
MONF.OE WWTP 

.00 
0. 

. "" 700. 

STUDY PAF:CEL 
.1210 573.69 
u, 5300. 

.100 .035 
:c 0 

910.121 TYPE= 
PARCEL 

.1210 574.1214 
0. 3114. 

• 100 .0:,5 
2 121 

710.0 TYPE= 
AND APF'ROX 4ClC'l FT 

·"'" 574.76 
0. :-1210::::. 

.100 .0::-5 
:c " 

.06 . 01 .00 
0. 11 ::9. 61. 

• 100 .C!l~Q'J 548.~Q'J 
0 .00 46121.m~ 

THRGET= 760.000 

• 02 • 03 . "1 
0. 1554. 81. 

. 100 .012'J0 548. 10 
0 • 00 760.00 

TARGET= 

OF 

• 1 9 .02 .1218 
u, 1704 • oo. 

• 100 .12100 556. 10 
0 .00 400.1210 

TARGET= 36121.1211210 

.54 • I 7 . 18 
0. 1744. 9i. 

• 1121121 .000 560.60 

" • 1210 ::::60.00 

1 TARGET= ::::20. 000 
U/8 OF STUDY PARCEL 

• JJ .72 .01 
0. 1794. 98. 

.Hl0 .12100 560.60 
121 ·"" :::::::c.00 

- - - - - - --it 

572.E'IZI 
100012'.i0. 00 

:::0.00 
490.00 

572.80 
100c~00. 00 

170. IZIIZI 
9~0.00 

PAGE 5 

57::'..80 
.1"11LJUl.:Jl.:Jol.:JIU 

6::::0. 00 
10::::0. 0121 

57::::. 80 
1000c,0.00 

550.00 
91121. 0121 

) 

57::::.0121 
10G0CIIZl. 00 

390.00 
710. cm 

J 

•' J 

~) 



0 

0 

'.) 

") 

:, 

0 

.J 

J 

:.> -

lBN-PC-XT VERSION APRIL 1985 
****~***~**************~***********~************** 

NOTE- ASTERim: (*) AT LEFT OF CROSS-SECTION NUMBER INDICAlES MESSAGE IN SUMl'lAPY OF ERRORS LIST 

RIVER FiAISIN 

BUMl1AR't' FRINTDUT TABLE 15~ 

SECNO XLCH ELTf\D ELLC E.Lt1IN Q C1;JSEL CF.I Li-JS EG ""' *S 

.00121 .00 ·''° .m, 545.20 18700.00 57 3. 10 . "" 573.16 .40 

~!Zll'IO. ~IZICI ::000.00 .,m .00, ~47. 10 1 s:;mz1. ei121 573.19 • 00 573.'.26 • JJ 

'.26CIZI. OCIIZJ 61?.ilZJ.~0 • eHJ .m~ 546.60 1O7.IZ0. ~IJ 
.,,._,,_ ,., .... 
..J, -'•-- . "" 57"'3.30 6~ • J 

4".:,~~- ei!ZID 170e!.~IZI .00 .DO 546.40 1 3"'300. 0121 '.JT:,. :;4 . "" 573.44 .E7 

'.::ill~l!I. Cl.'."~ 7L1CI. tt1,1 • ('If~ • OttJ '34-6. :-~ 1 a:-.m,. cm 5T::.41 ·"" ST: .. 4'f .57 

5750.0tll~ 750.0121 ·"" ·"'" 547. 90 183121121.00 57::.46 . 00, 573.53 cc 
• ..J .. , 

60©0.[';1210 ;::50. cm • GJG:l .00 548.~C 18-:',0~. 00 57:;_49 .012> 57:;_ 55 • 4::'. 

74121:J. m:iei 1400. ('1121 ·""' .~m ::,49, 10 10:00.00 57:3. 57 .~m 57::,,59 • 112> 

798k). 00121 580.1210 .,m .mzi 556. 10 1a::m~. 00 573.50 .01!1 573.69 2. 14 

84(1~- 00,;z, 4:::0.00 ·"" . "" 560.60 18::'.",1210. 00 57::;_50 ·"" 574.04 10.92 

9100.000 nm.00 ·""' .flll') 560.60 10:::00. em 574.:::2 .1!10 574.76 9.7~ 

101::6/88 14: ::.s: 15 

F.' IVEF. FiAI 3IN 

SUMMAF:Y FF:! NIDUT TABLE 150 

SECNO D Cl•JSEL DIF~JSF' DIFWSX DJFI II-JS TOPWID YLCH 

. cm0 1s::m?1. 00 57::. 1 fl . 00 • e-;ci ·"" 450.00 ·"'" 
::l'1::m.mm 18:--00.m~ 57: .. 19 ·"" -~9 -~"' 440.Wl7.I ::~130. 00 

.:01210.~JQ) 18.:,0~. ('jlZ) L' ~ -, r1r, .,m . - -· ·""' 440.,2)(?1 6Ci~. 00 ~JI _, • •--

4 :;01J. [')121(1 1 S':,00. LllQI 57"3. '34 ·"'"' • 1:: ·"'"' 447.1210 1700.00 

- - - - - - - - - - - - - -

VCH AHEh .0U 

1. 96 9:;::;:,-:. :'.:7 '.28779. -.:;:: 

'..2.'.:..:121 E,:;:_ 9. 57 ~4671.43 

~ -~ -· ..,,_ 788'.2.98 ::::695.40 

-· .J.-.. 7'.261.44 19586.48 

~- '.24 GJ.7:2. 77 ..:1.1::~6- 1~, 

::.19 835~.:.5 :!46:!121.33 

:::.00 9170.87 ::s:::51 • :-:: 

l.lll6 17::-:.9.91 57::::g:,. 4:! 

3. 45 5:299.86 1::512.10 

5.88 ::114.::5 5538.93 

5.94 :;0a::. 01 5E",65.85 

PAGE 7 

_) 

) 

.) 

_J 

- - - -



1,•1,, ·-

) 

' -· 

- - - - -
5Cll~\i3.C'.1~0 1a-:01m.00 ~7-::. 41 

5750.000 18300.f210 573.46 

~J000. 000 18-::',tJO .. 00 57:::. 4'1 

74GIJ. mm 10:.01:,. 00 57-:-.57 

7980. tll!l0 1 a:::00. 0QJ 57":.. :-jl,_I) 

B41J0. ~ml.:} 18300.l!l0 5TJ.50 

9100. 01210 1s:::00. 00 574.'.22 

10/26/88 14:-:',B:15 

SUMMARY OF EF:RORS AND SF EC I AL NOTES 

•"" ,,....L ,on 
.11<:Ji-•,•• 

- -
• ~0 • 08 

• 111111 .05 

• (ZJ1J .0"3 

• 00 .1118 

·"" -.07 

.0111 .111111 

.00 • 7.:! 

***~~***~***~*•*••*~*****~~***********••*~•******* 
HEC:: Fi.ELEASE DATED MDV 76 UFDATED MAY 1984 
EF.ROF. COF-F. - 01 , 0::, 03. 04. 05. 06 
MODIFICP.TICtl - 51!1,51,5'.2,5:'.:,54,:.:-~i.56 
IBM-FC-Xf VEF'5IOM APRIL 1985 

***************~*•*~«*+******k***~~k**k4********** 

' •'r ,, .. -

- - - - --- - - - -
C 

.00 4;:.~. m!I 7~~.0(il 

.111111 450.ll)0 750.00 

.111111 460.00 :::.:.o. 00 

• 0111 760.00 1421D.00 

.111111 400.00 580.00 C 

• 111111 360.00 42:0. 00 0 
.0111 '320.IZIIZI 70121.00 

0 
PAGE 8 

0 

0 

0 
FAGE 

0 

THIS RUN EX~CUTED 10,2:6/88 14:40::27 (] 

0 

(_'. 

( . . , 

0 

0 



: ,._ -

-1 ~- . 

I 
I 
I 

.. I 
I 
I 
I 

-1 °-

· I 
I 
• 

I 
I 
I 

_:i . -- , - l 
' - - - -- - - --

Natural Floodway 



"'\ 

J 

·, 

- - - - - - - - 11111111 

l***~************~*******•*******+**********~********** 
~ WATER SURFACE FROFILES ~ 
* VERS 1 OM OF t l• VEMBER 197 6 -tt 

~ UPO?HED MAY 1984 * 
* IBM-F·C-XT VEF,SIOM * 
• 1\'LJl'-J DATE Hl.''.26/83 TIMC 

X X xxxxxxx 
X X 
X X 
xxxxxxx 
X X 
X X 
X X 

101::6188 13:5:::::;9 

HEC:2 RELEASE DATED NOV 76 UPDCiTED MA'I 19B4 
EPF,,Qf;, COF.f,: - 01 • 0~ • !Z1::;. 04. !Zl:::i • 06 
MODIFlCATION 51!l. 51, 5'.:. s:;. ::A. 55, =:6 
IBN-FC-X r ~)t:!:RSION f~PrHL 1985 

*~**~***********~**~********~~~***~************~** 

C 
Tl 
Tc 
r:: 

J l 

J: 

NC 

P• F.T OF 1'10Nf:'0E. 1-LB ACRE PAf:,CEL ON TURNING 
1\3\ll YEAR FUJ\.<l - NATUi-::AL FL..OllD\>JAY 
RIVER FAISHl 

IC.HED, INO NINV IDIR STF.T 

o. 0. "'. 0. . 000000 

NFROF IPLOT PRF 1/S :ISECl/ XSECH 

-1. Ll01i'l 1. 001J .mm • 017.11] .mm 

• 100 
SECTION A 

.10~ -~-=-5 -~!Zl(ZJ 

X 
X 
xxvx 
X 
X 
xxxxxxx 

BASIN. JOB 

METRIC 

-~"' 
F>l 

.000 

X l 

MOUTH OF MI 11ER f:.AISIN 
STAF.TINr:::i WSEL IS LA.,E EF.JE 

9.00121 45.['m[j 630.000 
M£AN ELEV • 

• o,m 

- - - - - - 11111111 - -
* u.s. AFi.J1'/ CORPS OF ENG It JEERS 
• TH£ H'{DROLDG IC ENGINE.ER ING CEtllER 
• 6~il SECOND STREET. SUITE D 

* D?1V' IS, CP1LIFDRNIA 95616 
~ \l< lb) 4•l'J·-~1~5 <FTS1 .'-J.ll:3-'2105 

xxxxx xxxxx 
X X X X 
X X 
X xxxxx xxxxx 
X X 
X X X 

xxxxx xxxxxxx 

PAGE 1 

THIS HUN EYECUTED 10/'.::6/83 1 -:':5-:.: --:;9 

NO. 1'.2810-00 

HV!NS Q WSEL FD 

.0 1El3l10 • 57"3. !!ZIil! .om~ 

ALLDC II:ll>J CHNIM !TRACE 

.000 .12100 .000 • 17)00 

.000 .000 

.000 .000 .000 .000 .01210 

* • 
• 
• 
* 

', -( 

C 

(' 

C: 

(. 

r:.,, 

(_ 

(_; 

L 

l) 

(.. 



' r - - - - - - .. - - - - -- - - - - .. 
\; 

(1 
X3 .000 .000 .0"'0 8IZI.IZJIZl0 .IZJIMl 530.000 .DIZJIZI • 000 • IZJIZJIZJ .000 
Gf.. 579.10!2! • '100 57'.2.800 45.000 562.:::00 180.000 549.700 

,..,_,,. ,,,,.,,,.,. C"hC" .... r,ir,, --,.n, """'"' - -•t<>, IUl<JIU ...S"t..J, -li"JIU ••-•\I.J, VJIUIU 

0 GR 545.200 430. IZIIZHZI 549. 41ZHZI 480.000 551.500 530.000 57:::.BIZIIZI 630. 000 .000 .00~ 

SECTION B AT D.E. co. WATER lNTAt E ., XI :.'.0(10',. 000 11.IZJ{,)0 ::'5. (ll')t~ •H.5. 000 ~0e!0.(.'101ZJ 200r.i. 000 '.2000,000 . 000 • Oel!Zl .('\17).IZ) 
Gf; 5}~.0012! .mm ~7=. £.00 :2::-.00~ 560.000 11Cl.00IZI ~49.000 16CI. ~00 547. 1'-10 ~60,000 
GIS ~•48. 1fZIQ\ "360. !llll!.Cl 5S7.7\l.llZI 41©.C"IOIZI '5bt.i:.. 6~© 460.0~0 572. 800 465. • 00 ~/'8. 0l?l0 45CL ~00 

-I 01~ ::;3r,_ n~~ ~40.m:m • CJIJ0 .oc.m .000 .0C0 .000 . lle'0 .m~IZI .000 

::: ECT-1 DN-C--AT-O-;-E~ -CO-;--SUBSTAT I ON 

") Y. 1 =600.000 13.000 85.01l10 ~~5.e!IZIO 600.000 6iZJ0.0IZIIZI c,00.000 • iZJ~0 .0t'l0 .000 
GR 576. rnz0 • VJ00 575.5Ll0 60.000 574.000 75.000 57'.2.800 U::::i. Cl0IZI ~67.6~0 1~0. i210IZI 
GR 564. '.21Ziel 171ll. 000 551.000 '.2'.20.0i210 =,46. 60121 :3'.20.000 547. ::.00 LJ:20. 000 ~56. 712'0 470. {')2)0 

:') GR 570. ,,00 520.000 'j"7 :. 8 • 0 5:5.mm 580. 000 :::ss.000 .000 .000 • i&,m • 0kl0 

SECTIOH D AT DIS l. lt1I T OF P• hl CF MCNROE Pfi.OF'EF:TY AND 

C) Ar U/3 LIM fT OF DUNDEE CEMENT PHOF-EF:TY 
X1 4-.::-.m~. 000 1 ·:;_ r'lei~ '.:"..:8. IZIIZlf!l 475.000 1700.IZli21121 170C?l.1211l10 170IZl.000 • Ill~~ .000 .000 
GF~ ~7.::..0i<l0 .IZl00 574. • m!l 10.000 572.000 '.28.000 564.600 45.00i21 ~j6;2. :;(l)(l 95.000 

") RH ~57.t,0(') 145.~i!l!2) ·:'-46.400 :.45. 000 ~49.10121 -:,45. ~1.10 56-:::. 60121 ·_:c;,5. VJOlll ~67.600 4'-!S. C(IJC!I 
(,:;f., 57:::'.. SO[j •+7s.mm '..:.;-~;.mm 490. 0!Zl121 576. IZJVJ0 6:::5. IZ•lli0 .01l.lZI • CIC..0 • "('J[ll .00lJ 

1 

{J 10/:26/8B 1::::5:::::,9 PAGE ~ 

0 SECTICIN E INTEl;lOE OF REISS COAL co. ooc•: OPERATION 
X 1 5000.0D.0 1 : .• 0i,)('J 1 :',0. 00~ 56~,. 01t"'JO 7tl!ZI. 0011:l 700.000 700.000 • '-'!00 .1?100 .000 

0 GF; ::576, 0C!0 ,000 574,DG!Z! 115.000 57:?.8~0 1 ::~. Q(l,0 566.6~0 140.mm 555.5Ull; 19(ZJ.0~0 
GR 548.E:~0 :-4!.?J. 0~0 546.700 340.000 548. 7l?.10 44121. 0l?llll 561.400 490.000 571.000 54~.'t!l~0 
GR 57:!.800 565.000 575.400 573.IZlell?l 576.000 6'.25. Clt!J0 .enm • IZl!ZJCJ .000 .000 

'.) 
SECTION F UIS LIMIT OF FORT OF MONROE PPOPERTY 

Xi 5750.000 ii. 000 40.0flJ0 490.000 750.000 750.000 15rl.0Cm • 000 • 00121 .01210 

0 GR 578.000 .00121 57'.2. 8r10 40.000 563.60121 70.0121121 554. 91210 1:2121. 000 549.51210 170.01210 
GR ::,47.900 '.270. 12100 549.50121 :::7121. 000 '.::i61. 11210 4::121. 01210 566. 600 470.12100 57:2.800 490.000 
GR 578.01Z10 51121.00121 • 001Z) .000 .01210 .0121121 .000 • 1210121 .000 .1210121 

0 SECTION G MONROE ENVIRONMENTAL PPOPEF.TY AND CHANNEL TURNING POINT ,, 
XI 6000.012:121 10. 000 ::;0.000 490.000 ::50.000 ::250.000 :?50.000 .000 .000 • 000 

0 GR 578.000 .12100 57'.2.800 30.12100 556.600 'ej5.000 549.300 110.00121 548.::0121 ::15.fJ00 •' GR 551. 70121 400.000 566.500 450.12100 57:::'..800 49121.01210 574.000 500.01210 576.00121 518.000 " 

0 SECTION H TUF.NING B{~SIN 
Xl 7400.121~0 17.000 17121. 00121 1 ':.70.12100 1400.01210 141210.000 140121.000 .000 .0!30 .000 

_, 
)(3 .r.io0 • kJfl0 • El00 .000 .12100 96121.000 .1210121 , 000 .i;mo • (100 

0 GR 57t..000 • li:Jt~0 574. (j(!l(3 150.0::m 57'.2.800 17121.000 560. 6l!lC3 ~~•- C'.l,ll(ll 549. t11t_·,0 '.27:J. ('1DCJ 
GR ::.48. 10CI :,70. C0CI 543 • ..:icm -11,). mm 550. ~r;,.0 570.~~0 550.012'10 670.UC?JO ~A7.~0IZI 7 ;·c;. IZIDC'.I 
Gh .:,4-.::•. r.i(,IZI E::70. ~12,zi ::,i1 c;- _ !::,l,!/[l '17U. CIIZIL~ :..sr1. 61Ji.::i UZJ:'D. 0()~ ti50. 800 11 7CI. ~IZiet S~,S- o~O 1:n). ccm 

) 
,:;r, :.:icl3.6r!Jli'l 1:''0.0elel ~)---, ,_. G[l(?) l ::;7·iij. tM'lCI .(l,(llJ • 0CC'.I .~CU • IZl'-J~ • eG0 • ~)~]0 

5EC1IOM I U,5 Lil"'lll OF TUF.l'JING OASIN AUD P.O.B. OF 

0 
PIVEF' FEONTHGE OF STUDY F-ARCEL 

- J 

0 _) 

C) ,,..., 



- .. - - - - - - .. -
" 79Bl2l.000 1'2-'IZl~0 6'.:0.000 1121~0.0121121 580.000 581.l.01210 58121. 01.lQI .000 
GF: 577.100 .00:0 576.0Ql0 80.0IZIIZI 576.1210lll :2::0. 000 574.000 550.00121 
GR ~57.40~ 69,'.l. lZIIZIIZI ::i56. Hm 790.000 557.500 90121.12100 56121. 600, 951ll.C.0!.) 
GR 574.000 1115.000 576.000 ~ 14121. IZll!M .000 .0LI0 .m'.l• .000 

SECT I ot J J INTEF.IOF. OF SlUDY PAF..CEL 
Xl s,1rKJ. mm 14. m~lll 55~1. • 0U 910. !ZiC!tu 4::::J.01l10 4.'2!D. 00lll 4.'2£.000 .OOill 
m; 577.:000 .mm 576.IJmJ bill.mm 576.000 ldJ. "OIJ 57•l. <2100 5-:o. ~mill 
Gr,, 569.800 61210.121[10 560.l,0!.J 650.000 560. 6i.:')(~ 8Hl. lJ0lll 569.800 860. 01.10 
GR 574.l.1l~0 '795.1::'.100 576.mm 10::0. 000 578.000 tD7•. mm 573.000 1160. Oml 

SECTION ,_ D/S OF M• MR• E WliJTP AND APPROX 4121121 FT UIS OF STUDY PAF..CEL 

Xl 910121.00121 24.12112)0 39121.000 710.12100 700.12100 7,ZHZI. 000 700.00121 .01210 
X3 .1210121 .000 .000 '390. 000 .00!LI .012)0 .000 .000 
GR 577.0~0 • 01lJQJ 576.000 35.000 574.000 55.000 57:'.!.800 70.000 
GR 567. 500 Z90.000 572.800 32:0.000 573. 500 360.000 572.800 390.000 
GR 560.600 490.01210 560.600 630.000 570.000 670. 000 572.800 710.000 
GR 579.000 750.00!21 580.600 800.000 580.800 850.000 580. 700 900.000 
GR ~79. J:01ZJ 1000.000 577. 6mJ 1~50.000 576.Z00 1100.00121 575.60121 1150.000 
EJ .000 .000 .001() .000 .000 • 000 .000 • 000 

1 
10/~6/88 1'3:5:.::::9 

SECN• DEPTH CWSEL CfiIWS WSELI< EG HV HL • LOSS BAN~, ELEV 
D DLOB OCH C•hOB ALDB ACH ARDB VOL TWA LEFT/RIGHT 
TIME VLOEt VCH \JROB Xl'JL XNCH Xl'JR WTN ELMIN SSfA 
SLOF·E XLOBL XLCH XLOBF ITRlAL I DC ICONT CO~AR TOPWID ENDST 

•PROF 

CCHV= • 300 CEHV= .500 
-11-SECNIJ ,000 
7.:'8ltl CR!J~,S SECTION .nl.'.) El..lE~II 1f:"J) • '30 FEET 

'3470 ENCROACHMENT STATIONS= ao.0 530.121 TYPE= TARGET= 450. 000 
SECTION A MOUTH OF ~l')EF F..AISIN 

STAF;TING l\lSEL rs Lf..~E ERIE MEAM ELEV. 
.00 ~7.90 57'3. 10 .00 57:::;. 10 57'3.16 ,1216 ,011) .0121.1oa0a12"1.(llO 

1s-::1Z10. 0. 1s::::0u. 0, 0, 93::;~. ". 0, "- 1omm0. u0 
.00 • 00 1. 96 ,00 .100 .0-::5 • H'ICZI .lllll!U 545.:.0 Blll.00 

.000040 0, 0, 0, "' 111 " • QI!~ l\-50.0lll 5:,0. rl0 

0 
-11-SECtl• ~mm.1210121 

SECTIOM ·B AT D.E. co. 11-JATER lNTAt'E 
::m.m.0tJ .::~.en 57'3. 1 (T ,00 ,00 57'3.'.26 .07 .09 , 1211 57~.BEI 

t8--::.-0vJ. u. 1a-::00. VL L a::r:.0. "· "t ILJ ..J • ~•. .,,....,.,, ,.,, ... 
~/-,~l'<-1 

·~J .04 ~.'.20 , 04 • 100 • 0::5 • 1!ll~ ,121CM 547,10 ~0.67 
.000055 ~000. ::;(llll)0. ::::000. "' "' " • 0~l 446.16 460.EC 

~ 

•SECtJO 2600.000 
SECTION C AT D.E. co, SUBSTATION 

- -
.000 

572:.800 
57:.. 81210 

.lll00 

• ~llJ(J 
57::!. ,:lili'-'.l 
'::J72:. 60~ 

• [IIJI.) 

.000 

.000 
567.500 
567. 600 
578,:20lo·l 
580.'.20121 

,0.00 
• IZl(J0 

.. , -
.!2100 

62:0. mm 
11Zl2:1Zl. 00121 

.00• 

.D0G 
5~o. mJCJ 
910. 0C:Ji? 

.m.10 

.000 

.00C11 
100.~~0 
440.000 
718,000 
950.000 

,{illZJ0 

.000 

PAGE 3 

- -C 

C 

() 

C 

C, 

C 

G 

(; 

( 

L 

l , 

0 

0 



• - - - ' - - ·- --· - - .. -· - ~ - - - -
- -

() 
2600.00 26.6'.2 57::.:!2 .00 . "" 573.'.30 .08 • 04 .00 57=~- 80 

18'.300. 0 • 1s::00. 0. 1. 799::;_ ". 517. '::.7. 572.B0 

·') . :;-::, . M 2. ::.2 .04 .100 .035 • 112HZI .000 546.6121 81..54 
• 0rll1ZJ065 6~0. 61Z10. 600. 0 0 0 .00 445.36 526.90 

0 
i<-SECNO 4-:;171~.0C'l0 

SECTION D A1 D/S LIMil OF F'• Rl nF MDNROE. FRUF'ERTY AND 
AT U,'S LIMIT OF DUNDEE CEMENT PROPEr:TY 

4:;rn~. cm :.6.94 5 7 -.: •• ::,4 .00 -~0 577.44 • 10 • 1:; • 01 ::;7:::. 80 
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HYDRAULIC ANALYSIS 

Introduction 

This hydraulic analysis is for a portion of the River Raisin in the City of 

Monroe in Monioe County. The study reach begins at the mouth of the River 

Raisin at Lak! Erie and terminates upstream near the Monroe County wastewater 
I treatment plant (downstream of the Interstate 75 highway bridge), a distance of 

approximately 9100 feet. 

This analysis is provided in conjunction with a permit application regarding 

development of a 14,8 acre parcel of the Port of Monroe property. The study 

parcel, preseJtly vacant, is located on the River Raisin west of the turning 

basin as shoJ on the attached map, This hydraulic analysis was performed to 

determine thejexisting River Raisin floodway conditions as well as the potential 

effect on flo~dway conditions as a result of development of the parcel. 
I 

Development will include installation of a sheet piling at the edge of the River 
I 

Raisin and filling portions of the parcel to prevent inundation by the river. 
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Conclusions 

Comparison of the River Raisin water surface profile for the encroached floodway 

with the natural floodway shows a maximum increase of 0.01 feet in the water 
I . surface elevation at the upstream end of the study reach. For the encroached 
I 

profile, the floodway was encroached to the river banks. This was done even 
I though development of the parcel would only cause encroachment to within 5 feet 
I 

of the river bank on the landward side. Thus, the result obtained is 

conservative. 
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Method of Anllysis 

For the purposes of this analysis, we have superimposed the property boundary of 
I 

the study parcel on a 1976 aerial topographic survey of the area (Appendix A). 
I 

As can be seen from this overlay, the property line falls for the most part on 

the land sidd of the 1976 shoreline. Approximately 450 feet of the river 

frontage proJerty line lies 20 feet on the land side of the shoreline; approxi

mately 250 f~et of the river frontage property line lies on, or just landward, 
I 

of the shorel!ine. The shore protection measures of this proposed development 

therefore, 1Je a minimum of five feet landward of the waters edge of the 1976 

photography. 

Rather than attempt to precisely define the location of the proposed shoreline 
I 

for this anal!ysis, we evaluated the impact of this development as if the shore 
I 

_ protection s1stem rose vertically at the 1976 shoreline. Because the 

development will actually lie landward of the shoreline, the conclusions of this 

hydraulic andlyses are conservative. 

I A water surface profile for the River Raisin, from its mouth at Lake Erie to a 
I 

point approximately 9100 feet upstream, was developed through use of the U.S. 
j 

Army Corps of Engineers' HEC-2 Step-backwater Computer Program (Appendix D). A 
I 

profile was determined for the 100-year flood only. Work performed for this 
. I 

study is on the basis of an !GLD datum for all elevations. Direct comparisons 
I of elevations to the Flood Insurance Study may not be possible due to 

differences Jn the datums used. 

A total of 11 cross sections were developed for the portion of the River Raisin 

studied. Thdse sections are listed and described in Table 1 (Appendix C). The 

cross sectioJs developed are typical of the reach where they are located, Cross 

section loca~ions are shown.on the map provided in Appendix A. 

Roughness cojfficients (Manning's "n") for this analysis were estimated by field 

inspection. ]The values used were 0.035 for the river channel and 0.10 for the 

overbank areas. Contraction and expansion coefficients are 0.3 and 0.5, 

respectively. 
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Discussion of Proposed Development 

The site of the proposed development lies on the River Raisin with frontage on 

the turning bfasin of the Federal Navigation Channel, and frontage on the river 

immediately Jpstream of the turning basin. The river upstream of the turning 

basin is also! within Federal Projects limits with a 100 foot channel width and 9 

foot depth (b1elow LWD), but this area has not been maintained. The Federal 

Project deptJ in the turning basin is 18 feet (below LWD). 

- I The proposed development concept includes: (1) construction of a dock on the 

turning basid side of the parcel with dredging to deepen the area adjacent to 
I 

the dock to the project depth of the turning basin; (2) providing shore 

protection allong the River Raisin side of the parcel to protect against water 

and ice erosilon, as well as high water; ( 3) filling the site to approximately 

580.00 (IGLD):, constructing a warehouse for covered storage of cargo, and 

constructing ,hardstand areas for outside storage of cargo. 

I The shore protection measures of the proposed development would provide for a 

sheet pile dolck on the turning basin constructed so that all dock appurtenances 

would ~e justi inside the harb:r/right-of-way/property line. From our analysis, 

this area lids outside of the floodway and has no potential for impacting 
I upstream water surface elevation. The shore protection measures of the proposed 
I 

development would also provide for a combination steel sheet pile and rip rap 

shore protectlion on the river shoreline upstream of the turning basin. This 

shore protectlion system would start a minimum of five feet inside the property 

line. 
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Method of Analysis (Continued) 

The startinJ water surface elevation used is the Lake Erie mean elevation, 573.1 

(IGLD). The! 100-year discharge for the portion of the River Raisin studied was 

determined b~ the Michigan Department of Natural Resources (MDNR) to be 18,300 
I cubic feet per second (cfs) as stated in a letter dated August 24, 1988 

(Appendix E). 

In order to determine the effect development of the study parcel would have on 

floodway con~itions, a water surface profile with the floodway encroached to the 

river banks kas computed as well as a profile for a natural floodway. HEC-2 
I 

input and output for both profiles are provided in Appendix D. 
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RIVER RAISIN 

CROSS SECTIONS 

- - - - - - - -

IDENTIFICATION ;•· tt=' E=C=-=2=S=E=CN=D=---=====· =D=E=SC=R=I=P=T=I=O=N=====--~--===========so=· U=R=C=E=======~-----

Section A 0 

Section ,B 2000 

Section C 2600 

SECTION D 4300 

Section E 5000 

Section F 5750 

Section G 6000 

Section H 7400 

Section I 7980 

Section J 8400 

Section K 9100 

Mouth of River Raisin 

At Detroit Edison Co. Water 
Intake 

At Detroit Edison Co. Sub
station 

At D/S Limit of Port of Monroe 
Property and at U/S Limit of 
Dundee Cement Property 

Interior of Reiss Coal Co. Dock 
Operation 

U/S Limit of Port of Monroe 
Property 

Monroe Environmental Property 
and Channel Turning Point 

Turning Basin 

U/S Limit of Turning Basin and 
P.O.B. of River Frontage of 
Study Parcel 

Interior of Study Parcel 

D/S of Monroe Waste Water Treat
ment Plant and Approximately 
400 Ft. U/S of Study Parcel 

Channel: USA COE Channel Survey, April 1988 
Overbanks: USA COE Topographic Map, 1976 

Channel: USA COE Channel Survey, April 1988 
Overbanks: USA COE Topographic Map, 1976 

Channel: USA COE Channel Survey, April 1988 
Overbanks: USA COE Topographic Map, 1976 

Channel: USA COE Channel Survey, April 1988 
Overbanks: USA COE Topographic Map, 1976 

Channel: USA COE Channel Survey, April 1988 
Overbanks: USA COE Topographic Map, 1976 

Channel: USA COE Channel Survey, April 1988 
Overbanks: USA COE Topographic Map, 1976 

Channel: USA COE Channel Survey, April 1988 
Overbanks: USA COE Topographic Map, 1976 

Channel: USA COE Channel Survey, April 1988 
Overbanks: USA COE Topographic Map, 1976 

Channel: USA COE Channel Survey, April 1988 
Overbanks: USA COE Topographic Map, 1976 

Channel: Flood Insurance Study, 1974 
Overbanks: USA COE Topographic Map, 1976 

Channel: Flood Insurance Study, 1974 
Overbanks: Left - USA COE Topographic Map, 1976 

Right- J&A Field Survey, Sept. 1988 
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NATURAL RESOURCES COMMISSION 

THOMAS J A.NOERSON 
MARLENE J FLUHARTY 
KEARY KAMMER 
0 STEWART MYERS 
DAVID O OLSON 
RAYMOND POUPORE 

STATE OF MICHIGAN 

JAMES J. BLANCHARD, Governor 

DEPARTMENT OF NATURAL RESOURCES 

R1026 

Mr. John Emig 
Johnson & Anderson Associates 
4479 Dixie Hi~hway 
Drayton Plains,"Michigan 48020 

STEVENS T MASON BU1LDING 
BOX~ 

LANSING, Ml 48909 

David F. Hales, Director 

August 24, 1988 

Re: DNR File No. 88-14-417 
Port of Monroe 
Raisin River 
P.C. 349, T7S, R9E 
City of Monr-oe 
Monroe County 

Dear Mr. Emig: 

The 100-year kischar-ge -for the Raisin River at this location has been 
by our Hydrolbgic Studies Unit be 18,300 cubic feet per second (cfs). 
value should be utilized in your backwater calculations. 

estimated 
This 

MAD/cj_r 

Sincerely, 

"t7)a7 t2'"✓n d,.,M/2ar:$f 
Mary Ann Delehanty 0 

Floodplain Control Unit 
Land and Water Management Division 
517-335-3190 

1186 <1"~~~3 
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A. Introduction 

HYDRAULIC ANALYSIS OF RAISIN RIVER -

RAISINVILLE TOWNSHIP, MONROE COUNTY 

The hydraulic .analysis presented for the Raisin River throu9h 

Raisinville Township was obtained from a previous Special Flood Hazard 

Infonnation Report ,prepared by the Corps of Engineers, Detroit District 

in 1976. Initial discussions and correspondence with the Water Manage

ment Division authorized using the hydrology and hydraulic~ of the pre-
. . 

vious report for use in a "direct conversion" to FIS report guidelines 

and. format. Therefore, Williams & Harks obtained the original input and 

output, with 

the input to 

the computer cards from the Corps of Engineers, and 
* -~~----~ _ ............... -:::~,"~ •• .,, .. ....,..,,.,.,.,..;,._ 

generate the final computations approved by the DNR 

re-ran 

in 1976. 

In addition, Williams & Works conducted a field investigation to determine 

if any mqjor changes in the floodplain had taken place since the 1976 

report.• No apparent change~ had taken place since 1976. The 1O-year 

flood profile and 1OO-year flood with an encroachment option were also 

developed for FIS purposes. 

B: Hydraulic Computations: 

The hydraulic computations were made utilizing the November, 1976 (updated 

July, 7979) version of the Corps of Engineers HEC-2 water surface profile 

computer program. 

The flood discharges used in the analysis were selected from the frequency 

curve developed by the Corps of Engineers from the Monroe gage for the 

Special Flood Hazard Information Report as approved by the DNR. The 

discharges are as follows: 



·.a.- -

'-. 
- -

10 year - 10,200 cfs 

50 year - 14,400 cfs 

100 year - 16,500 cfs 

500 year - 22,000 cfs 

The starting water surface utilized for the computations by the Corps 

of Engineers were checked to insure approximate compliance with the 

-City of Mo·nroe FIS upstream elevations on the Raisin River. 

Manning's roughness coefficients, expansion and contraction coefficients, 

- artificial encroachment stations, and bridge hydraulics were not reviewed 
• -

by Williams & Works nor deviated from the original submittal by the 

- Corps of Engineers. 

The deteqninatio_n of the floodway area was made utilizing Method 5 of the 

HEC-2 program. A maximum allowable flood stage increase of 0.10 feet 

above·the computed natural lOO~year flood stage was specified. 

c.: Results 

The computed water surface for the 100, 50 and 500 year flood discharges 

matched the previous submittals by the Corps of Engineers. The 10-year 

· flood stages were also computed utilizing this same model to determine 

insurance rates for the FIS. 

The plotted cross sections are available through DNR files. The 100-year 

flood plain with the 100-year floodway are shown on the enclosed maps 

obtained from the 1976 Corps report. The profiles for the 500, 100, 50 

and 10-year floods are also enclosed. 
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TUE, FEB 1 7, 1 981 , 4: 1 6 PM 

*•~~·t***t~~****•~·~****~~~****~~~~*****~~~******** 
HEC2 PELEASE DATED NOV 76 UPD~TED APRIL 1980 

• ERROR C.ORR - 01, 02, 03, 04 

• 
MODIFICATION - 50,51,52,53,54 

**~~**~**~~~*~~***~**********~~**~**~~**~~**$~*~** 

C 
• T1 ••-- • '"''', _.._,.._.-.r ,.,,...,..,_., •. ,,,,._ . .,_ .._.,._ . ._-.,._._. .._.._., v ._,..,.._._,.,,,,._ . .,_, -.v,_.,., ,_. , ,..,._. , . .,._.._.,. ,~-._..,, Hur,-F I A FLOOD INSURANCE STUDIES H-3'370 WILLIAMS t WOR~S PRS t~UG,1q,:,11 

T2 lJTI, A.-.r- ..... .- ..... ,L,..._ .... .- .............. ..................... L, VILLAGE OF DUNDEE RIVER RAISIN 
T3 RIVER RAISIN -DUNDEE: 10-YEAP FLOOD+ EXISTING CONDITIONS • ,J 1 !CHECK INQ NINI/ IDIR STRT METRIC HVINS Q WSEL FQ 

• 0, 2. 0, 0, ,000000 , 0 0 . 0 O, 646,200 ,000 

J2 NPROF IPLOT PRFVS :>:SECY XSECH FN ALLDC IBW CHNIN I TRACE • 1,000 ,000 -1 , 0 00 .ooo ,000 1 I 3 (IQ ,000 , 000 ,000 .ooo 

• J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

150,000 203,000 18,000 52,000 81,000 ,1)(10 , 000 . 000 , 000 .ooo 
---• NC ,085 ,085 ,035 , 1 00 , 300 ,000 ,000 ,000 .000 

QT 5,000 6700,000 9200,000 10100,000 12500.000 10100,1)00 .ooo ,000 ,000 • MH 5,000 , 1 0 0 176,000 ,065 788,000 , 1 00 1091 .000 .035 1202,500 
MH 1268.000 .000 .ooo ,000 .ooo .000 ,000 • vOO ,000 
ET .ooo .000 .000 .ooo ,000 9,100 .ooo . 0 0 0 53(1.0(10 • 

CROSS SECTIOI~ A • X1 115.970 52.000 1091.000 1202, 500 1040,000 1040, 0 00 1030,000 .000 .ooo 
GR 654.900 .000 651.500 18,000 648.800 48.000 647.400 82,000 64 7. 100 

-• - _4F<:_ ___ 646. 700 ____ 17.:6_._oo_o ______ 64_6 ._oo_o __ _ __ I 92_, 0 DO_ __ 6-46 .. 6 00 -- _ . 2 02_, 0 0 0---- ---646-,-2 0 0-- --- 238,000--- --646,400----
GR 645.400 308.000 645,800 350,000 645,600 388,000 645.000 450,000 644,800 
GR 644.500 556,000 644.000 584,000 642.800 610.000 642,600 642,000 642,800 

• GP 643,200 716,000 644,200 746,000 644,200 788,000 643,400 820,000 643.300 
GP 643.200 896,000 644.600 934,000- 645,400 970.000 646,000 1004, 000 645,60(1 
GR' 645,800 1058,000 645,500 1072,000 E,34, 900 ! 091 . 0 Cl 0 634.400 1092. 000 632,600 • CiP. 632.700 1102.000 632,400 1112,000 632,600 1122,00 0 632.600 1132,000 632,900 
GR ~32.400 1152,000 ~32,400 1162,000 632,5(10 1172,000 632,500 1182,000 633,400 
GR 633,900 1197.000 634.800 1202, 0(10 634,900 1202. 500 643,800 1225.000 643,800 

• GR 645.800 1254.000 654,900 1268,000 , 0 00 .ooo ,000 ,GOO ,000 
MH 5.000 .110 68.000 .065 732,000 . 1 0 0 964,00(• .035 1 068, 0(10 
~lH 1280.000 .ooo .ooo .ooo ,000 .ooo ,000 ,(i0(1 .ooo 

• 
• ,. 

• 
• 

PHGE • 
• 
• 
• 
• 
• 
• 
• 
• 
• ,000 

.ooo 

. 1 1 0 • .000 
1257,000 • 

• ,000 
130.000 

- 272, 000- ------- - - -- --• 506.000 
684.000 
860,000 • 1036,000 

1097.000 
1142.000 • 1192.000 
1240.000 

,000 • ,100 
.ooo 

• 
• 
• 



• 
• 

TUE, FEB 1 7, 1901 , 4: 16 PM • 
• CROSS SECTION B 

' 
:-< 1 116,€,5(1 57,000 964,000 1068,000 690,000 690,000 680,000 • •,1-,d ,000 ,000 ,000 675,000 ,000 . 000 .000 
GR 655,000 , 000 652,'?00 24,000 650,200 50,000 649,300 
GR 648,200 160.000 64"3, 000 194,000 648,900 221.,, Cl 0 0 648,400 • 1:;R 648,200 346,000 648.1100 374,000 647,800 414,000 647,800 
GR 647,600 532,000 647,900 578,000 647,600 616,000 646,600 
GR 645,21)0 732,000 644,000 766,000 643.800 801), 000 642,900 • GR 641,600 904, 000 641,800 9221000 639,400 93,1,000 63:9,200 
GR 634,000 967,000 633.~~0Q 972,!JOO 633.500 977,eoo 63:3 ,500 
GR 633,900 992,000 6 33, ~iOO 997,000 633.?00 1 00:1, 000 633,900 • GR b33,900 1017.000 634,000 1022,000 633.600 1 03;1, 000 632,800 
GR 632.900 1052, 000 632,~lOO 1 057, 000 632,600 1 06:1, 00(1 6313, 200 
GR 642,3(10 1080,000 642.~}00 1116,000 643,400 116•!,000 644,000 • GR 645,400 1260,000 655,000 1280,000 ,000 ,000 , 000 
NH 4,000 ,065 970,000 ,100 1113,500 .035 1192,500 

• CROSS ~,EC TI 01-1 C 

• ;:-;1 117,360 41 , 0 00 111:.;,~;oo 1192,500 720,000 720,000 710,000 
~-{3 , 0 00 , 000 ,(JOO 905,000 .ooo ,000 .ooo 
GR 655,500 .000 650.~!00 12,000 650,600 40,000 651,200 • GR 650.800 214,000 650,600 260,000 650,300 3Hl. 000 649,400 
GR 648,900 496,000 649,1'00 538,000 648,300 58~1. 000 E-46,000 
GR 642,600 708.000 643,(JOO 748,000 E-43 ,200 -806,000 643,000 • GR 643,000 924,000 643.~!00 970,000 643,800 1 006, 000 644,800 
GP. 643,200 1088,000 641 .BOO 1100,000 635,500 111,L500 634,500 
GR 633,500 1125.000 633, ~JOO 1130,000 633, 100 1140,COO 633,lOO 

• GR 632.700 1170,000 632. ,'00 1180,000 63'3,200 110:;,ooo 634,400 
GR 662,400 1231.:501) ,000 ,000 ,000 . , 000 ,000 

• CROSS SECTION 50 FEET DOWNSTREAM OF EMBARKMENT 

•·•-- _;-<;J ___ . ___ 1_17_,600 ______ . __ , ,ooo -- ---- • 0 0 0 --· ---- ·- --- -, 0 0 0-- . -- -3 0 0 , 0 0 0 ... -.300 ,-000 - - - - 290, 000- -
;<3 ,000 , ,o O 0 '()(1(1 1005,000 ,000 , 0 0 0 ---- , 0 0 0 
!l(: ,000 ,1)00 .ooo ,300 , 5(10 , 000 , 000 

• 
CROSS SECTION AT DOWNSTREAM EMBANKMENT 

• X1 117,700 , 1)0 0 , Cl O 0 , 000 50.000 50,_000 50,000 
X3 ,000 .ooo , Cl O 0 1 02 0, 0 00 , 0 0 0 , 0 0 0 , 000 

• 
CROSS SECTION AT DOWNSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE 

• 
• 
• 

,GOO .00(1 
.000 .001(1 

68,000 648.800 
262.000 ~,48, 1 00 
4154, 000 648,000 
660,000 645,800 
842,!JOO 641 ,60(1 
'3 152,000 635,000 
9:82,000 633.?00 

1007,000 633,7'00 
1 042, 0 00 632,800 
1067,000 635,000 
1210,000 644,600 

,000 ,000 
,100 1;!31 ,50:0 

, 0 0 0 ,000 
, 000 ,00,0 

102,000 651, 00(1 
3:34,000 648,60,0 
618,000 644, 0 (110 

846,000 642,40!0 
1 0•42, 000 645,20!0 
1115.000 633I701(1 
11!50,000 633.00IO 
11'30,000 635,50!0 

, 000 , QQIO_ 

•· 0 00- ·-- . - - -, 0 0 ,o - - -
,000 .oo,o 
,000 ,0(10 

, 000 -.30Q. 
,000 ,000 

P>-1GE 2 

,000 
, 0010 

110,0010 
304.0010 
484, 0010 
698.0010 
876,00IO 
964,000 
987,000 

1012,000 
1047.000 
I 068, 00 0 
1240, 000 

,000 
,000 

.000 
, 0 (II 0 

l62, 0010 
440,000 
658,0Qi(l 
876, oo,o 

1076,0(1,(t 
1120,000 
1160,000 
1192,500 

,000 

- - ,-000 --- ---· --
. oo o 
, 00 0 

,000 
,000 

-~ ., 
., 
e1 

e1 

.I 

.I 

.I 
e1 ., 
., 
., 
., 
.I 
.I 
·•I ., 
., 
.I 
.I 
.I .,. 



• 
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TUE, FEB 17., 1981, 4: 16 PM PAGE • 
• NOTE1DIVIDED FLOW DUE TO PIERS (PIERS CODED ON X4 CARDS) 

~{ 1 117,730 50.000 1074,000 1318,000 40,000 40,000 30,0~0 ,000 ,000 ,ODO 
• X2 , 000 , 000 , 000 657,000 664. 000 , 000 , 000 , 000 , 000 , 000 

X4 12,000 641,500 1118,000 658.200 1118,000 658,300 1124,000 641.700 1124,000 641,400 
X4 1166,000 658,400 1166,000 658,400 1173,000 641,200 1173,000 634,300 1286,000 658,500 

• :i4 1286,000 658,500 1293,000 ___ 635,500 f293,00(1 ----,000 ,(100 ,000 ,000 ,000 
GR 664,100 ,000 663,800 112,000 663,400 272,000 663,200 412,000 662,800 520,000 
G~ ~63.000 614,000 663,000 724,000 6~~.400 836;000 663,200 932,000 663,600 998,000 

• GR 662,700 1069,000 657,900 1074,000 644,700 1075,000 644,600 1079,C!OO 643,500 1089,000 
GR 642,200 1099.000 641,300 1109,000 641.400 1119,000 641.900 1129,000 641,600 1139,000 
GR 642,300 1149,000 641,900 115":l,OOO 641.100 1169,000 641.300 1179,000 640,800 1189,000 

• GR 
GP. 
GR 

640,500 1199,000 637,300 1209,0-0~ 635,700 1214,000 -- 634,300 1219,000 634,900 1224,000 
634,100 1229.000 633.400 1234,000 632,300 1239.~00 632,600 1244,000 632,400 1249,000 
632,700 1254.000 632,700 1259,000 633,000 1269,000 633,700 1274,000 633,900 1279,000 

• . GR 634.400 1289.000 635.700 1294,000 646,400 1309,000 651.000 1317,000 658,200 1318,000 
GR 662,700 1322,800 664,400 1404,000 665,000 1508,000 665,400 1584,000 665,800 1658,000 

• 
• 

3 • 
• 
• 
• 
• 
• 
• 

• • CROSS SECTION AT UPSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE 

• tlOTE1DlVlDED FLO\~ DUE TO PIERS ( PIERS CODEC> ON X4 CARDS) 

;< j ii?.740 .ooo .000 ,000 i0,000 10,000 10.000 ,OOCi ,00(1 ,000 
• ~<2 ,000 ,000 ,000 _____ 657.000 664,000 ,000 .000 ,C/00 ,(JOO ,000 

}<4 12.000 641.500 1118,000 658,200 1118,000 658,300 1124,000 641.700 1124,000 641,40(1 
X4 1166.000 658,400 1166,000 658,400 1173,000 641,200 1173.000 634.300 1286,000 658,500 

• X4 1286,000 658,500 1293,000 E,35,500 1293,000 .COO ,000 ,000 ,000 ,000 
... , ...,, ............ ~ '""~ , .... ..,..., r.r,n r.-,.e- • -1 c-:o er..-. "-1 r"I "',tL"'J' ~n~ rifln nnn nt1n NM -:,,UIJU ,11,.1.~ IIJf.;;,,1,,11..iu ,V..J-:J fl..Jf,..JVU ,ft\.• IJQ.J•'-'V'-' •'-'Y•~• ,v..,.., ,..,....,.,_, 

• 
• ,,. 

" ' v-1,..!a 

GR 
-• ___ GR 

GI? 
CiR 

CROSS SECT I Ofi_ AT_ UPSTREAM EME:ANKMEtH 

1 17,770 43,000 1073.000 115? ,500 401000 40.000 30,000 io.oo ;000 ,000 
.ooo ,01)0 ,000 965.000 ,0(10 ,00(1 ,000 ,000 ,000 ,000 

655,700 .ODO 653,800 30,000 653,800 64,000 654,400 108,000 654,000 146,000 
____ 6_54_.Aoo_ _1.96,_oo_o ______ 653.400 ____ 232_.o.oo ______ 553,200._. --·- -260.,0:00 ___ . -652,400_:__ -· 2;?.4,-000--,·----651-,-600-- --·---31-4-,000- ---·- -

650.800 338,000 650,600 384,000 649,600 430,000 649,000 472,000 648,100 500,000 
646,600 536,000 645,600 576,000 642,500 612,000 638,300 622,000 639,000 650,000 

• GR 641,000 690,000 642,200 730,000 643,000 782,000 642,800 834,000 641,800 896,000 
GR 641 .200 944,000 642,000 982,000 643,400 1010,000 642,700 1040,000 635,700 1073,000 
GP. 

• l~R 
GR 

635,400 1075,000 634,300 1080,000 633.000 1085,000 632,700 1090,000 632,300 1100,000 
632,400 1110,000 632,500 1120,000 632.80-0 1130,000 633,100 114(1,(10() 633,400 1150,000 
,s.~5_,_?QO 1157,500 ____ 641,700 1163,0(10 655.000 1200,000 ,000 ,000 ,000 ,000 

• 
• 
• 
• 
e 

--- - -- --.. 
• 
• 

• CROSS SECTION D • 

• 
• (. 

:-< 1 
;-::3 

·NC: 
tlH 
ET 

117.:?,40 
, QOfJ 
• 000 

4,000 
, 000 

.000 
,000 
• 000 
~ 1 05 
, 000 

,000 
,000 
,000 

413,000 
,000 

,000 
900,000 

, l 00 
, 035 
,000 

80,000 
, 0 0 0 
,300 

545.000 
.ooo 

80,(100 
,QOO 
-, Qi) 0 -· 
. 1 05 

9, l 00 

70,000 
,000 
, 0(10 

732,000 
,000 

, (l O 0 
.ooo 
,000 
, 0E,0 
, lJ O 0 

,000 
,000 
,000 

806.000 
52,000 

.ooo 

.000 
,000 
, (l (I 0 

650,000 

• 
•• 
• 



• • 
• • 
• TUE, FEB 17, 1981, 4:16 PM P;.iGE 4 • 
• • CROSS SECTION E 

• X1 118.700 41,00-0 413,000 545,000 870,000 870,000 860,000 ,000 .00() .ooo • GR 655,900 .000 655, 5:00 32,000 649,000 56.000 644,200 90.000 641,800 122.000 
GR 640.61)0 154,000 639.000 176,000 639.600 204,000 644,600 2:10, 000 644,600 266,000 • GR 645,200 326,000 645,000 4 02, 0 00 635.900 413,000 635,800 4114,000 635,600 417,000 • GP 635.300 422,1)00 635.2:00 427,000 635,100 432,000 635,100 4~57, 0 00 634,800 442.000 
GR" 634,900 447,000 635.000 452,000 634,200 457,000 633,900 462,000 634,000 472,000 • GR 633,900 482,000 633,8100 492,000 633,800 502,000 633,SJOO 5·12.000 634,000 522,000 • GR 6"34,400 532,000 634. ;,·oo 542,000 635,900 545,000 643,700 5155, 0 00 645.200 572,000 
C,R 645,400 606,000 644,9100 644,000 643,400 702,000 654,200 732,000 655,500 780,000 • C,R 655,800 806,000 'o,oo ,000 ,000 , 0 00 ,000 ,000 ,000 , 00(1 • HH 4,000 , 1 05 3•32,0,00 , 035 491,500 , l Q-;; 513,000 , 120 10€,0,0(10 .ooo 
ET ,000 .ooo '0100 , 000 ,000 9,100 ,000 ,000 32,001) 515,000 

• • 
CROSS SECTION F • • X1 119,440 36,000 392,0100 491,500 750,000 750,(100 740,000 ,(!OO ,000 ,001) 

GR 655.900 ,00-0 65'0, 5i00 32,000 641, 8(t0 62,000 640,200 1 ;26, 0 0 0 640,000 180,000 

• GR 641,000 238,000 641 ,8100 272.000 644,400 302,000 642,800 3:54,000 644,601) 384,000 • GR 6"35,'300 392,000 634, 7'00 394,000 633,600 399,000 633,300 404,000 633,801) 409,000 
GR 634,100 414,000 635, 5i00 424,000 633,300 434,000 633,200 444,000 633,201) 454,000 

• GP 634,100 464,000 633, 9,00 474,000 634,700 484,000 635,900 4'~1 ,500 648,601) 513,000 • GR 648,200 526,000 649.600 562,000 650,600 620,000 649,800 6(~4.000 650. 600 728:,000 
GI<' 652.000 736,000 652.000 782,000 653,000 844,000 654,200 9;~6, 00 0 6,55, 400 984,000 

• GR 655,900 1 060, 00-0 ,000 ,000 ,000 .ooo ,000 ,001) .000 , 00 0 • NH 6,000 . 120 142,000 . 1 05 286,000 ,035 375,000 , 1 05 3:94 , (IO 10 , 065 
NH 540,000 , 150 11 28, Cl O 0 ,000 ,000 .ooo ,000 , 0-00 , .0 00 , 00 0 

• ET ,000 , IJ O 0 , Cl O 0 ,000 .000 9. 1 00 ,000 ,000 50, OOtD 540,000 • I 

• CROSS SECTION G ., 
X1 120,160 32,Qt)Q: 286,000 375,000 7:?,0,0(10 73(1,{}(H) 720,000 '(,1)0 . 00 0 , 0 o. 0 

--•- _.GR 
___ _656,_21)0 _____ -- , _o o o ______ 6 4_9 ,_o o o ________ 3 o, o o o __ 645,-0(IQ __ -- ----76,00(I -----644-,-1--00------ --142 ,-C•-00 ---- ----644-,2010--- --212-,-00-0- - -- - -- - -- - - ·• -. 

GR 641 .200 238.000 639. ~100 27E,, 000 636.200 286,000 635,300 2:~1 , 000 635,100 296,000 
GR 634,900 3(16,000 634,7'00 316,000 634,900 326.000 634,900 3:36.000 635,000 346,000 

• GR 635,200 356,000 635.~:oo 366,000 636,200 375,000 646,300 3'~4.000 644,400 430,000 
GR 643,'300 492,1)00 648,000 540,001) . 649,200 600,000 650,400 640, c,oo 652, 3(110 692,000 • 
GR 651,200 738,000 651, EIOO 7'3 0. 0 0 0 652,000 864,000 652,600 9156, 000 653,800 1028,0010 

• GP 655,400 1100,000 656,;~oo 1128,000 ,000 ,000 ,000 ,000 ,000 ,000 
rlH 5,000 , 120 50,000 . 1 0.5 189,000 ,035 289,000 , 1 05 3:50, 000 . , 5:o • 
rlH 11 76, 0 0 0 .000 ,000 ,000 ,000 ,000 ,000 , 000 ,000 ,000 

• ET ,000 ,000 ,000 ,000 ,000 9, I 00 ,000 'c,oo 50,000 350, oo,o 41 

• ., 
• • 
• ·--



• • 
• • 

TUE, FEB 1 7, 1 981 , 4: 16 PM PAGE 5 • • 
• CROSS SECTION H • 

X1 120,600 34,000 189,000 289.000 450, 0 (10 450.000 440,000 ,00(! .ooo , 000 • GR 656,700 ,000 650,7(•0 14,000 €-46, 3 00 50,000 644,800 100,(,00 €-44,400 150,000 • GR 643.600 178,000 6-39, 700 184,000 636,700 189.000 636,200 1':10,000 635,700 194,000 
GR 635.600 204,000 635,500 214,000 635,500 244,000 635,400 254,000 635,400 264,000 • GI< 635,500 274.000 635.800 284,000 636.700 289,000 644.800 302.000 648.800 350. 000 • GR 649.400 406.000 649.400 462,000 650,200 526,000 650,500 594.000 650,800 630.000 
GR 650.800 676,000 651,200 728.000 651 . 2 00 804,000 651,800 888.000 653.000 960,000 • GR 654,600 1044,000 655,200 1092,000 656,300 1114,000 656,700 1176.000 ,000 ,000 • ~!(. ,000 , 000 ,(100 .300 ,500 .ooo ,000 .ooo ,000 ,000 
ET ,01)0 , 000 , 000 .ooo ,000 9, I 00 ,000 .ooo 110,00(1 350.000 • NH 5.000 , 12 0 50,000 , I 05 189,000 ,035 289,000 , l 05 350,000 , I 5 0 • NH 1176,000 ,000 .ooo ,000 .000 .000 .000 .ooo ,000 ,000 

• • X1 121 , 08 0 , 000 ,000 ,000 520,000 460,000 490,000 .ooo ,200 ,000 
MC .085 .085 , 04 0 ,000 ,000 .ooo ,000 .ooo .ooo ,000 • • 

CROSS SECTION AT DOWNSTREAM FACE OF M-50 BRIDGE 

• • ROAD PROFILE MODIFIED TO REDUCE COMVEYANCE OVER l<OAD CDUE TO BUILDINGS) 

• ~-{ 1 121,i-$0 45,001) 246.000 426,500 60,000 60,000 50.01)0 ,0(10 .ooo .ooo • X4 18,000 652.300 490,000 652.000 550.000 651,700 570,000 651 , 4 0 0 625,000 651.300 
:~4 655,000 651,200 690.000 651.100 710,000 651,000 760,000 651 , l (t 0 785.000 651,200 • X4 860,000 651 , 2 0 0 870,000 651,400 940,000 652,000 1040,000 653,700 1130,000 654,500 • :i~4 1230.000 654.800 1280.000 655,'400 1340,000 657, 1 00 1420,000 , 0 0 0 .00(1 .ooo 
GP. 664,000 .ooo 662,200 48,000 660,000 110.000 658.400 178,000 656,61)(1 246,000 

• GR 637,600 248,500 637.400 251 , 0 0 0 637,200 256,000 637.100 261 .000 637,000 266,000 • GR 636,700 271,000 636,700 276,000 636,700 286,000 636,500 296,000 636,600 306,000 
GR 636,500 316,000 636,300 326,000 636,400 336,000 636.500 346,001) 636,500 356,000 • GR 637,100 366,000 636,800 376,000 636,500 386,000 636,600 396.000 636.700 406,000 • GI< 637,300 416,000 636,900 426.000 653.600 426.500 653,800 430,000 652,400 472,000 
GR 6'52,200 5"30,000 651,400 602,000 651,400 67(1, 000 651 , 0 00 740.000 651,200 810,000 

---•- -GR 
__ 651 .-200 __ __ 390_,_ooo ____ .65t,8oo. ____ 974_,_ooo_ -----652 ... 200 ·---- .L06o.,_ooo ___ ----E-53.zoo _______ ,_, 06, ooo ______ E,53.7.oo _____ 111s,_ooo __ 

-·· --- ----·----- ·-• 
GR 654,200 1178, 0 0 0 654.600 1266,00(1 655,500 1358,000 657,200 1402, Ct O 0 657,700 1758,00(1 
SB ,900 1 , 500 2.500 .ooo 72.000 5,000 936.000 .ooo 636.800 636,800 

• • 
CROSS SECTION AT UPSTREAM FACE OF M-50 BRIDGE 

• • ;,~ 1 121,190 ,000 ,000 , 00 0 60,000 60,000 60,000 ,000 ,000 , 000 
:<2 ,000 ,000 1 .ooo 650,700 651,000 ,000 ,000 ,000 ,000 .ooo 

• BT 77.000 246.000 656,600 656,600 246,000 656,600 652,100 248,500 656,600 652,100 • BT 251,000 656.500 652,000 256.000 656,<!00 651,900 261 , 0 0 0 656.400 651,900 266,000 
BT 656,300 651,800 271,000 656,200 651,700 276,000 656, I 00 651,600 286.000 655,900 

• BT ,::.51 , 4 0 0 296,000 655,800 651,300 3 06 . 0 0 0 655,600 651,100 316.000 655.400 650,900 • BT 326,000 655.30(1 550,800 336,000 655.100 650,601) 346,000 654,900 650,400 356,000 
BT 654,800 65(t,300 366;000 654.600 650.100 376,000 654, ,ioo 649:900· 386,000 654.300 

• BT 649,800 396,000 654,100 t,4"3, 600 406,000 653.900 649,400 416,000 653.800 649,300 • BT 426,000 653,600 649.100 426,500 653.600 64'3 , J O 0 42sf .. 5(J0 653.600 653.600 430,00(! 

•• - •• 



• ti 

• • 
TUE, FEB 17, 1 9EI 1 , 4: 16 PM PelGE 6 • • 
BT 653,800 653,800 472.000 652,400 652,401) 490,000 652,300 6!52,300 490.00(1 660.000 • BT 660,000 530,000 660,000 660,000 550,000 660, 000 660,000 5!5(1, 000 652,000 652,000 • BT 570,000 651 .700 651. '?00 570.000 660,000 660,000 602,000 660. 000 66(1.000 625.000 
BT 660,000 660,000 E,25. 000 651 . 4 00 651 .40(1 E,55, 0 00 651,300 6!51 . 3 0 0 6,55,000 660.000 • BT 660,000 670,000 €,60.(100 660,000 690,000 660,01)0 66 0, 000 6130,000 6,51 ,200 651,200 • BT 710,000 651. ooo 651,000 710,000 660.000 660,000 740,000 6150.000 660. 0(10 760.000 
BT 660.000 660,000 760.000 651 , 0 0 0 1551,000 785,000 651 , 1 0 0 6!51 , 1 0 0 810,00ID 660,000 • BT 660,000 860,000 660,000 660,000 860,000 651,200 651,200 870. 000 651, 2010 651,200 • BT 890.000 660,000 660,000 940,000 660.000 660,COO 940,000 6:51 . 4 0 0 651 , 4 0 I[) 974,000 
BT 651,800 651 , 800 1040,000 652,000 652,000 1 040, 000 660.000 6150,COO 1060, 0 0 0 660,000 • BT 660,000 1106.000 660,000 660.000 1118.000 660.000 660.000 11:30,000 660.001[1 660,000 • BT 1130,000 653,7'00 553,;,•oo 1178.000 654,200 654,200 1230. 000 6:54, 500 654,500 1230,000 
BT 660,000 660.000 1266.000 660.000 660.000 1280,000 660,000 6150,000 12180,000 654,8010 • BT 654,800 1340,000 655, <100 655.400 1340,000 6150.000 E,E,0,000 13158, 0 00 6,60,000 660. 000 ' • BT 1402.000 660. 000 660,000 1420,000 660,000 660.000 1420,000 6!57, 100 657, 1 (f I[) 1758,000 
BT 657,700 657',700 • 00(1 .ooo ,000 ,000 ,000 .000 ,000 '0010 • HH 4,000 ,095 239,000 ,0'35 409,000 .085 443.000 ,200 17'58,000 . 0010 • ET ,000 .ooo • (I (I 0 .ooo ,000 9.100 .ooo ,000 195,000 442.000 

• • CROSS SECTIOl'l I 

• X1 121,240 47,000 239,(100 409,000 60,000 60.000 60.000 ,COO ,000 ,000 .I 
GR 657.700 .ooo 656,4100 38,000 656,000 88.000 655,800 1 :52. 0 0 0 654,400 1'30.000 
GR 637,700 239.000 637. ~•oo 250,000 637,100 260,000 636.900 270,000 €,36,7010 280.000 • GR 63E,,'300 2'30,000 636,?00 300.000 636. 500 310.000 636.600 3;20, 0 0 0 636,500 330.000 .I 
GR 636,200 340.000 636. :;ioo 350.000 636,200 360.000 636.500 370, c, 00 636.700 380,000 
GR 636.800 390.000 636.5100 400.000 637,7'00 409.000 651,500 443, 000 650, 90,0 498.000 • GR 650,000 586,000 649,o!OO 610,000 649,200 656,000 649,000 6'34,000 649,600 726,000 .I 
GR 650.000 784.000 650,:;ioo 844,000 65? ,200 872,000 651.200 8130,000 651,800 974. oo,o 
GP €-52,200 1060. 000 653.'?00 1106,000 653,7'00 1118,000 654,201) i 1 78, IJOO 654,600 1266,001) • GR 655.500 1358,000 . 657,f:!00 1402,000 657,200 1416.000 657,200 1514,000 6,57, 2010 IE-40,00,o • GR 657,200 1718,000 657,?00 17'58,000 ,000 .000 .ooo , (I 00 , 0010 .ooo 
HC .000 ,000 , Cl O 0 . I O 0 ,300 .000 .ooo , 000 , 0 (110 ,000 • ET ,000 .000 ,(100 ,000 .ooo 9.100 .ooo , Cl 00 1 95, 0 (I I~ 442.(100 • ~II• 4,000 , 095 23':l,CIOO .035 409,000 ~085 443,000 , 200 17'58, OOID ,00'0 

---•-- -- - - - ---- - - -- - - -- - - - --- ---·- --· --- - --- - -- ----- -·- - --- - - - --- - -- -- - -------------------------- --------------------------- --- ---------- -- - - -- - . - -- - - - - - . 
CROSS SECTION DOWHSTREAM OF DAM 

• )< I 121,400 ,000 • (IO (I ,000 200,000 200,000 150. 000 .ooo ,000 , (I I) 0 ., 
ET ,000 ,000 , Cl O 0 .ooo .ooo 9, I 00 ,000 ,000 2:40,00ID 580,(100 
HH 4.000 ,085 268,CIOO , 035 548,0(10 , 085 580,000 .200 1 :::1:9 8 , 0 (11(1 .000 • . ., 

CROSS SECTION AT DAM • • v, 121,440 '33,000 268,010(1 548.000 50,000 50.000 50,000 .ooo ,000 ,000 " . 
~~4 1,000 644,400 268.000 ,000 ,000 , 0 00 ,000 ,000 .000 . 0 (I (1 

• GR 664,500 .000 658,2~00 88 I 000 656,400 116,000 656,300 160,000 655.300 210,000 • GR 654,200 226,000 652,,00 246,000 646,200 252,000 644,400 548,00(1 6,5(1,600 580.000 
GR 651,000 678,000 651, 5i00 700, 000- 651,000 752,000 651,200 8;22, 000 652-;6010 870,000 • GR t:>52,600 910,000 652.2:00 924,000 652,d(l(I 934, c,oo 652.400 96V,OOO 652. 7,:J, 10 1000.000 • Gf? 654,000 1046.000 654.7'00 1084.000 656,200 1130,000 657,400 1168,000 657,000 1192,000 

• -~--- ~- •~ 
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• • 

TUE, FEB 1 7, 1 9~! 1 , 4: 16 PM Pf.lGE 7 • • 
GR 658,500 1242,000 660,o!OO 1268,000 660,200 1286,000 660,600 1316,1100 663,200 1320,000 • 1:'.i.R 66'3,600 1346,000 664,000 1374,000 664,500 1398,000 ,000 ,000 ,000 ,000 .I 
ET .000 .ooo ,000 .000 , 0 00 9,100 , 000 .coo 2:40,000 580,000 
NH 4,000 ,,095 268.000 .035 54:3, 000 ,085 580,000 ,200 1 ::i:~,s, 001) .ooo • • 

CROSS SECTION UPSTREAM OF DAM • • ;< 1 121.500 60.000 268,CIOO 548,000 50,000 50,000 50,000 ,coo , 0 0 0 .ooo 
GR 664.500 ',ooo 658,.!00 88,000 656,400 -116,000 656,300 160,000 655,800 210,000 • GR 654,200 226,000 652,100 246,000 646,200 252,000 644,500 268,000 638,601) 283.000 • Gf.: 638,700 293,000 641 ,2!00 303,000 641,000 -313,000 640,600 3~23, (100 640,0(!() 333,000 
GR 639,500 343,000 640,000 353,0CIO 640 .500 363,000 640,400 3;r3. o oo 640.100 383,000 • GR 639,800 393.000 639 .~iOO 403,000 639.600 413.000 638,500 4!23,000 638,700 433,000 • GR 638,800 443,1000 638,800 453,000 639,200 463,000 638,800 4;('3, 000 6,381 500 483,000 
GI<: 639,21)0 493,000 639.~iOO 5 03, 0 00 641,100 513,000 642,600 5~23, 0 00 6.43,800 533,000 • Gf.: 644,501) 548.000 650.60(1 580,000 651, 0(10 678,000 651,500 71[10,000 651 , 0 0 0 752,000 • GR 651,200 822,000 652.600 870,000 652,600 910,COO 652,200 9;24, 000 652,400 934,()00 
GR 652,400 960,000 652.7'00 1000.000 654,000 1046,000 654,700 1 01~4, 000 656,200 1130.000 • GP. 657,400 1168,11)00 657.000 1 192. Cl O 0 658.500 1242,000 660,200 1268,(!00 660,200 1286,000 • GP 660,600 1316,000 663.~!00 132 0, 0 0 0 663,600 134€,,000 €-64, 000 1374,C•OO 6,64.500 1398.000 
t~H 4,000 , I 1 0 115,000 . 035 275,000 ,065 416,000 .2:00 10!32,000 ,000 • ET , 000 ,000 ,(100 ,000 ,000 9 .1 00 ,000 .ooo 79.000 420,000 • 

• C ROSi:, :::;ECT I Or1 J • 
:~ 1 1.22.;;::40 54, 00 0 115,000 275,000 760,000 760,000 750,00(1 ,000 , 000 , 00(1 

• GP. 664,500 .000 662.{'00 24, 0 0 0 661,000 48,000 653,500 78,000 649,400 94,000 • G.R t,48, 1 0 0 110,1000 644, 5i00 115,000 643,500 116,000 642,500 1:21, 000 640,500 126,000 
C,P. 638,800 131.1~00 '537,8t00 ! 36, 0 0 0 637,500 141. 000 637,300 1:51, 000 637,500 )56,000 

• GR 637,200 166,000 637,5i00 171,000 637,300 17€,, 000 6"37,100 181, C,00 637.500 191,000 • GP. 637,100 1 '36, 0 0 0 636,9100 201,000 631:,,800 206,000 637,000 2·11.000 636,800 216,000 
G~ 636,800 221,1)00 637. 1 00 226,000 637.100 231 , 0 0 0 E-37, 300 2~36, 0 00 6"36,800 241,000 

• GR 637,500 246, 1)00 638,100 251,000 638,800 256,000 641 , 2 00 261,000 642,800 266,000 • GR 643,900 271,000 644,000 273,000 644,500 275,000 647,800 2~3J,000 648,000 350,CtOO 
G~ 648,400 416.00(1 649,600 468,000 651,100 498,000 651,400 540,000 652.000 59<3,000 

• r·R ·c;·, 400 ·- -· • ~ ..... --- - _I:) ... i;. ,_ - . .. 62 0.,.1) 0 0 _. 652.,.0IO(L .. •e--686, 1)00----- ---653-,400-.... -i".-72-,-000 ------E,54,-600-------8'14,-00-0-------655,801)---- -864-,000 -------------~-- --- -•· •-GR 656,300 918,001) 659.2:00 942,000 661 .600 9•3(1,000 6€-4, 500 J 0:32, 000 , 0 0 ll ,(100 
NH 3,000 , ·t 05 3155,0100 , 035 535,500 , 11 0 7315 1 000 .000 .ooo ,000 

• ET ,000 . 0 0 0 , 0 0 0 ,000 ,000 9,100 I (!00 ,000 110,000 54(),(t(l{I • 
• CROSS '3;ECT I OH I'" •. • 

:< 1 122.870 4"3, 1)00 3,;5. 000 535,500 640,000 640,000 630,000 ,000 ,000 ,000 

• GR 664,500 , 000 663.Q!OO 20,0(10 654,900 54,000 649,500 94,000 646,600 148,000 • GR 644,800 180,000 645,000 194,000 645 ,'3(10 23 0, 0 0 0 644,800 264.000 645,40() '302,000 
Gls' 1547,000 354,000 1.:.44,5:00 365,000 644,20(1 367,000 643,800 3;,2,000 643,201) 377.000 

• GF: 642,31)0 382,1)00 €-42.000 387,000 €-41.300 392,000 639, 1 (10 397,000 637,700 402.000 • GR 637,700 412,1)00 637."3'00 417,000 E-37,500 422,000 637,600 4~:?7, 000 637,300 432.00.Q. 
GR 637.500 437,1)01) 637.5,00 442, 0(10 637.400 --447, ooo- 637,400 4~32.000 E,.37-, 500 457.000 

• l~R '537,400 462,000 1:.37, 4 00 477,000 637,500 482,000 637,500 4:37,!JOO 637r?OO 497 000 • GR 637,900 507,000 1:-38,000 512,000 63:3.300 517,000 639,200 5;22.000 640.300 !;:27, 000 . I. • 



• 
• 

TUE, • 
GP • GR 
NH 
ET • 

------• ~< 1 
GR • GR 
GR 
GR • GR 
GR 
GR • GR 
GR 
GR • GR 
~lH 
NH • ET 

• 
X1 

• GR 
GR 
GR • GR 
GR 
GR 

• GR 
GR 
GR 

-•-- GR C.R 
EJ • 

• 
• 
• 
-• • 

FEB 17, 1 981 , 4: 1 6 PM 

641,500 532.,000 644.500 
658,000 606.000 662,700 

3,000 . 1 OS 643,000 
,000 , 0 0 {l ,000 

CROSS SECTIOH L 

123,390 53,000 643,000 
664,50-0 .000 664,100 
653,500 184,000 650,400 
645.000 416,000 644,800 
644,500 643.000 642.200 
639,500 664,000 638,900 
637,500 6:39,000 637,200 
636 , 5 O{l 714.00J) 636,300 
636,300 739.000 637,000 
639.700 764,000 641 , 2 0 0 
644,500 785,000 647,500 
655.000 944,000 661,000 

5,000 ,065 768,000 
1518,000 .000 ,000 

.000 ,000 ,000 

CROSS SECTION M 

124,070 55,000 954.000 
664,60(• ,000 658,600 
651,400 400,000 650,600 
647,100 768,000 646,800 
642,900 959,000 640,300 
637.000 984,000 636,200 
635,600 1009.000 636,000 
637,800 1034.000 638,300 
640,300 1059.000 642,700 
644,300 1084,000 644,600 

__ ,s-4.e_,_o o_o ·- __ 125~ . _o o_o ______ 6_4_;,_,_5_0 o 
663.800 1394.000 664.200 

,000 .000 ,000 

535,500 
634,000 
_ -- --· 035 

,000 

785,000 
36,000 

224,000 
478,000 
644,000 
669,000 
694,000 
719.000 
744,000 
769,000 
819,000 
"376,000 

, 1 05 
,000 
,000 

1085,000 
22,000 

46 0, 0 0 0 
826,000 
964,000 
989,000 

1014,000 
1039,000 
1064,000 
1085,000 

_ .. J.29_4_,_o 0 0 _ 
1430.000 

.000 

649,100 
664.200 
785.000 

.000 

530,000 
663,800 
648,600 
645,600 
640,900 
638,500 
636,9(10 
636,700 
637,100 
642,600 
645.500 
664,600 
954,000 

,000 
,000 

690,000 

547,000 
668,000 

,075 
9.)00 

530,000 
92.000 

262,000 
534,000 
649,000 
67,L 000 
699,000 
724,000 
749.000 
774,000 
84(!,0(10 

1000,000 
,035 
.ooo 

9,100 

690,000 

650,400 
664,600 

1000,000 
.ooo 

52.0,000 
663,400 
64?,::>0(I 
E-47, 300 
640,000 
638,200 
636,600 
636.000 
€,37,100 
643,900 
647,100 

,000 
1085,000 

.000 

.000 

680,000 
655,400 88,000 654,700 
650,100 542,000 648.400 
646,800 878,000 648,900 
639,500 969,000 639.000 
635,700 994.000 635,600 
636,600 1019,000 636,900 
638,800 1044,000 639,000 
641.100 1069,000 641.500 
647,600 1089.000 645,800 

___ 6~9. o oo _____ 1 328. o o o _______ 656 ,Ao o_ 
664.400 1496,COO 663,400 

, 000 , 000 , 000 

558,000 
736,00() 

.ooo 
,COO 

,000 
)32,000 
306,000 
590,000 
654,000 
67'3,C1 00 
704,000 
729,(100 
754,000 
779.000 
874,000 

.000 
, I 05 
.coo . .000 

,000 
196,000 
624,000 
924,600 
974,000 
999,000 

1024,000 
1049,DOO 

E,52, 200 
• (! (: 0 
,jl_(:'._o_ 

250,000 

.ooo 
661,500 
646,400 
648,500 
639,700 
637,600 
636,500 
636,600 
639,000 
644,400 
648.400 

,000 
1328,000 

.ooo 
375.000 

,000 
652,400 
647,800 
c,44,600 
638,100 
635,600 
637,400 
639,500 

),074, 000 642,800 
1124,000 646,200 

. __ , 356 ,_(IO o_ --·- -66 0, 7_0.0 .. 
1508,000 664,600 

, (100 , 000 

P1'4GE 8 

582.000 
, 000 
,J,lQ_Q_ 

910,000 

,000 
154.000 
356,000 
634.000 
659,000 
684,000 
709,000 
734.000 
759,000 
784.000 
908,000 

,000 
,065 
.ooo 

1310,000 

,000 
290.000 
706,000 
954,000 
979,000 

1 0 04, 0 0 0 
1029,000 
1 054. 0 0 Cl 
1079,000 
1194,000 

__ 13,s9 .. ooo _____ _ 
1518,000 

. ooo 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•·· 
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TIJE, FEB 1 7, 1 981 , 4: 1 6 PM • 
SECNO DEPTH CWSEL CRIWS I.JSELK • Q QLOB Of" U none 01 nc -- .,_-,.....,, I ..... , ........ u nL..VL.' 

TIME VLOB VCH VROB ~~~~L 
SLOPE XLOBL XLCH XLOBR ITRJHL • 

*PROF 1 • CCHV= ,100 CEHV= ,300 
1490 NH CARD USED 

• *SECHO 115,970 

EG H'./ 
f.J6,-.U .~,cr,c-
llnl..JIJ Ml' VL.' 

:~NCH )\NR 
IDC ICONT 

i , 

HL 
-1.Jf"'II 
y 1-JL.., 

lJTN 
CORAR 

• 
• 

PAGE 9 • 
OLOSS BAl<K ELEV 

TUA I ~C:T _,,OT.-UT 
I Wr"I LC.I I~ r-.J.\.:ln I • ELMIN SSTA 

TOPlJ l D EN[>ST • 
• 
• 

• 3265 DI\/IDED FLO~! • 

• 
• 

CROSS SECTION A 

11 5, 97 
6700, 

,00 
,000432 

13,80 
860 . 

. 57 
1 04 0, 

1490 NH CARD USED 

646,20 
5706, 

3,82 
1 030, 

• *SECtlO 116,650 

3470 ENCROACHMEIIT STATIONS= 
• CROSS SECTION B 

• 
1 1 6, f::,5 13,91 646,51 • 6700, 743, 5554, 

.os ,73 4, 11 
,000527 690. 680, • 

1490 IIH CARD USED 
• *SECHCt 117,360 

3470 ENCROACHMENT STATIONS• 
---9-- -- ----- -- --CROSS--SECTlOtL--C--- -----

1 1 7, 3,; 1 4, 15 646,85 • 6700, 700 I 591 1 . 
,09 .97 5.51 

.-.. -.. -.. - .• --. r. -:,.--,.,-. -, ,I ,I', 
, ,_, u vv.:;7 ( 0::: IJ t r I IJ • • 

*SECNCt 11 7. 600 • 7A7n c~1~01,o~UM~fJT QTbTTnM~= 
J~ I .... L..l, .... l ....... ~-.... , u , ......... • . .., I~ I ~-..-1--.w-

• 
• 
• 

.oo 
134. 

,64 
1 04 0, 

675. 0 

.oo 
403, 

,63 
690. 

905.0 

.oo 
89, 
,95 

~~n 

i".C.:.V • 

t 005. 0 

646,20 
1501 , 

,099 
0 

1280,0 

.oo 
1 01 2, 

, 129 
1 

646,39 
1495, 

,045 
0 

T'f PE= 

646.73 
1352, 

,045 
(I 

1231,5· TYPE= 

.oo 647,26 
718, 1073, 
. 1 1 0 ,045 

,. 
0 \J 

1-'>"'2'1 C:: TVCC'-
1,i:.....-1 ,..._. J JI 11,...-

, 19 
21 0, 
, 143 

0 

,00 
0' 

,000 
,00 

1 TARGET= 

,22 ,32 
643, 49, 
, 130 ,045 

0 ,00 

,00 634.90 
o. 634,90 

632,40 187,43 
983,32 1254 ,62 

-E,75,000 

, 01 635,00 
12, 635,00 

632,60 675, 00 
587,30 1262.30 

TARGET= -905.000 

,42 .48 ,06 635.50 
93. 89, 20, 635.50 

, 130 ,045 632,70 905,00 
n ,(ii) ........ ...,. ..... .,,. 1208 .96 V .,:;v...:,, -,ii;:. 

1 TARGET= -1 005. coo 

• 
• 
• 
• 
• 
• 
• 

-- •-
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 

TUE, FEB 1 7, I 981 , 4: 16 PM 

'3ECNO DEPTH C.l,JSEL 
Q QLOB QCH 
TIME VLOB \/CH 
SLOPE :>(LOBL XLCH 

-CRHJS WSELK EG 
QROB ALOB HACH 
VROB XNL )<NCH 
XLOBR !TRIAL IDC 

CROSS SECTION 50 FEET DOlJNSTREAM OF EMBARKMErlT • 11 7. 60 14.37 647,07 . 00 ,00 647, 55 
6700. 342, 6262. 96, 376. 1 090. • , 11 , 9 I 5,75 1 , 0 0 , 130 ,045 

,000948 300. 291), 300, 1 (: 

• CCHV= ,J.00 CEHV= .500 
*SECNO 117,700 

• 3470 ENCROACHMENT STATIONS= 1020,0 1231.5 T'fPE= 
CROSS SECTION AT DOWNSTREAM EMBANl<MENT 

• 117,70 14,77 647, 17 .oo .oo 647.61 
6700, 394. 6189. 117, 367, 1122. 

, 1 1 1 , 07 5,52 1 , 1 3 , 11 0 ,045 • .000840 50, 50, so. 2 0 

• "SECNO 117,730 

HI/ HL 
AROB VOL 

lst!R lJTN 
ICONT CORAR 

,48 ,27 
97. 1 0 1 , 

, 130 ,045 
0 ,(10 

1 TARGET= 

,44 ,04 
104, 102, 
. 1 1 0 .045 

0 .oo 

CLOSS 
T\tlA 

ELMIN 
TOPWID 

, 02 
21 I 

632,10 
204,26 

-1020.000 

.01 
°J'-:.0 ~,. 

632,40 
189,85 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

635.50 
635.50 

10 OS. 00 
1209.26 

635. 20 
635,20 

1020. 00 
12 09. 85 

PAGE 1 0 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 3265 DIVIDED FLOl,J • 

3370 NORMAL BRIDGE,HRD= 0 rnH ELTRD= 664, 00 MAX ELLC= 657. 00 • CROSS SECTION AT DOWNSTREAM FACE OF ANH ARBOR RAILROAD BRIDGE 

• NOTE:DIVIDED FLOIJ DUE TO PIERS (PIERS CODED OH )<4 CARDS) 

117,73 15,22 647.52 ,00 . 00 647,71 .19 .03 .07 

--•--- . --- 670_0 •------·-----0 •-- ... 67.°-0., . __________ o, ___________ o, ____ 192.0.. ____ o, ________ 104, ______ 22 .. 
. 11 .oo 3.49 , 00 , 11 0 , 045 , 11 0 .~4!'.i .. 6~2 .:::o 

,(101072 40, 30, 4 0 , 2 0 0 . 0 0 224. 7S 

• *SECHO 117,740 

• 3265 DIVIDED FLOW 

• 
• 
• 
• ; 

657.90 
- --6S8,20 --
1074. 79 
1310.95 

• 
•· 

---• ., 
• 
• 
• 
• .. 



• 
• 

TUE, FEB 1 7, 1 981 , 4: 1 6 PM • 
SECNO DEPTH Cl,ISEL CRil~S WSELK EG HV HL • Q 1:.:-tLOB QCH QROB ALOB HACH AROB VOL - TIME VLOB VCH VROB XNL :~NCH )t!NR l,ITN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR • 

• 3370 NOf?tifAL BRIDGE,NRD= 0 MIN ELTRD= 664,00 ~1AX ELLC= 657.00 

CROSS SECTION AT UPSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE • NOTE1DIVIDED FLOW DUE TO PIERS (PIERS CODED ON X4 CARDS) 

• 11 7, 74 15,23 647, 53 .oo .oo 647.72 
6700. o. 6700. o. 0. 1922, 

. t 1 .oo 3.49 .oo , 11 0 , 045 • ,001523 1 0. 1 0, 1 0, 0 0 

• 1490 NH CARD-USED 
>t<SECNO 117.770 

• 3470 ENCROACHMENT STATIOtlS= 965.0 1200,0 TYPE= 
CROSS SECTION AT UPSTREAM EMBANKMENT 

• 1 1 7, 77 1 5, 16 647,46 .00 .oo 647,84 
6700. 459, 6208, 33. 634. 1212, 

,12 ,72 5, 12 ,69 , 136 ,079 

• . 0 0 041 0 40. 30, 40 . 2 0 

• *SECMO 1 17.840 

3470 ENCROACHMENT STATIONS= 900.0 1200,0 TYPE= 
• CROSS SECTION D 

117,84 15,25 647.55 .00 , 0 0 647,88 

, 19 , 01 
o. 1 04, 

, I t 0 , 045 
0 .oo 

TARGET= 

,38 
48, 

, 143 
0 

,02 
1 06, 
, 045 
.oo 

TARGET= 

.33 .03 
_,.-,.,.. r. -, " .-. c-,-.C' ,., -,~ 4~~~ 4~·~ A- ~~n 

OLOSS BANK ELEV 
T!.~P. LEFT/RIGHT 

ELMIN SSTA 
TOPlJlD ENDST 

.oo 657,90 ,.,..., 
"-"- . 658.20 

632.30 1074.79 
224,78 1310,97 

-965,000 

.09 635,70 
22, 635,70 

632.30 965,00 
214,03 1179,03 

-900,000 

• 01 635.70 
.a\"";:I .,,,:"~C '":Ir,_ ·•·· __ _ _ O ,r_ U U ,_ _ I _L;c:;_._ -- ;;J"';!-;:J IJ •--- - -- . ..,J,.C:_, _________ J.1_1 . .:,-:,_, _____ 1.0::::.L:i', __ _ __ ~-:, , ________ J_ V7_, __ _ ____ ,::.,J,_.a ~---- _0..;)-.J_,_f_V_ 

1 . ., . "- .69 4, 88 .66 , 136 .079 , 143 ,045 632,30 900.00 
,1)00370 :30' 70. 80, 0 0 ,(10 279.26 117'9.26 

• CCHI/= • 1 00 CEHV= .300 
1490 NH CARD USED 

• ,i,SECNO 1 t 8,700 
C_ROSS SECJIJ;t_tf E 

• tl:3,70 14,25 648, 05 ,00 , 00 648, 17 , 12 .27 .02 635,90 
C. ..,. () ii 889, 5550. •.JI '•'Vt 261. 1 61 1 . 1801 I 604. 172. ..,. . ., £35.90 ....;.;:_ . 

. 21 ,55 3, 08 ,43 . 136 .045 . 136 .045 €-33.80 62, 71 

• ,000274 870, 860. 870. .., 
~ (I 0 .oo 652.21 714,92 

• 
• 

• 
• 

PAGE 11 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
--• 
• 
• 
• 
• 
e 

• '' 



• 
• 

TUE, FEB 1;-, 1 981 , 4: 16 PM • 
SECtlO DEPTH CIJSEL • Q G!LOB ,-::.ru - Y:._I l 

TIME VL08 I/CH 
SLOPE :-<LOBL XLCH • 

1490 NH CARD USED • ,~sECtlCt 11':' ,440 

3265 DIVIDED FLOW • CROSS SECTION F 

• 119, 44 15,06 648,26 
6700, 1617, 5003, 

,28 .72 3,54 • ,000345 750, 740, 

• 1490 NH CARD USED 
+<SECNO 120,160 

CROSS SECTION G • 120,16 13,82 648,52 
6700, 951, 5135. • .34 .79 4,30 

,000544 730, 720, 

• 149 0 NH CARD US,ED 
*SECNO 120,600 • CROSS SECTION H 

120,60 13.32 648,72 • 6700, 454, 6102, 
.37 .74 4,65 

,000655 450, 440. --•· 
CCHV• ,300 CEHV• ,500 

• 149 0 tlH CARD USED 
·1<SECNO 1 21 , 08 0 .. -. .,, "Co t-, .Ac::: ~AO ,~,-.::: 

ii.:: I• VO 1 ,:;,, I ""t"•.J Q"'t' ;~. '-'•.J 

• 67 00, 468. 6084. 
.40 ,74 4.59 

, 000629 520, 490, 

• 
• 
• • 

CRIWS WSELI-'. 
none .~, no 
'-'11.._Ul;' rlL..'-'1;." 

VROB XML 
XLOBR ITRIAL 

, 00 .oo 
80, 2259, 
,62 . 136 

750, 2 

,00 , 00 
614, I 21 0, 

,94 , 140 
730 I 2 

, t)O .oo 
1 43, 615, 

,73 r 137 
450, I) 

,..,, 
"" • IJU • IJ '.} 

147, 6'315 . 
. 72 , 137 

460 I 
., 
~ 

• 
• 

P~1GE 12 • 
EG HV HL OLOSS BANK ELEV 
uaru .~~onD U1"'\I Tl.Ir'\ I C'C'T,.,c,TrUT I I,-,,._., I r,1-.,u1..• 'tVL. I \"r,. L.~l l I' J<,. .\~II t e 
XNCH )<tlR l,JTN ELMIN SSTA 
IDC I CONT CORAR TOPMID EHDST • 

• 
• 

648,41 . 15 ,23 , 01 635,90 • 1415, 129, 239, 41 . tS.35, 90 
, 045 , 137 ,045 633,20 39,72 

0 0 .oo 476,35 527,60 • 
• 
• 648,74 ,22 ,31 ,02 636,20 

1195, 653, 296, 50, 636,20 
,045 .095 ,045 634.70 35.54 • 0 0 ,00 530, 37 565, ~J 

• 
• 

649.03 , .31 ,26 103 E,36, 70 
1314, 196, 323. 54, 636,70 • , 045 , 136 ,045 635,40 30 ,23 

0 0 • (I (I 318.77 349,00 -• 
• 

.!:..AO '?C::: ... " -, r, r,n ~-,r. on 
11;:•-r ;• ' ,;;;,,,.J . ~·4· '"'"- I ,M. V QV0-,7V 

1327, 204, 347. 58, 636,90 • .045 . 137 .045 635, 60 29, 14 
0 0 .00 325,49 354,63 

• 
• 
• 
..-



• 
• 

TUE, FEB 17, 1981, 4: 16 PM • .. 
SECHO DEPTH Cl,,lSE.L CRlW3 \,ISELI< EG • Q QLOB tlCH QROB ALOB HACH 
TIME VLOB VCH \/ROB )<~ll XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC • 

*:3ECNCt 12 \ , 130 
• CROSS SECTIOH AT DOWNSTREAM FACE OF M-50 BRIDGE 

HV 
AROB 

XN!? 
IC-01-lT 

HL 
VOL 

WTN 
CORAR 

OLO;;:,S. 
Tl,IA 

ELMI!i 
TOPW1D 

ROAD PROFILE 110DIFIED TO REDUCE CONI/E'l'ANCE OVER ROAD ( DUE TO BUILDINGS) • 
• 
• 
• 
• 
• 

121,13 12,98 
6700. o. 

. 41 .oo 
,000441 60, 

SPECIAL BRIDGE 

SB Xt< :~~:OR 
,90 1 . 50 

*SE"CNC• 1 21 , 190 
CLASS !'.< LOLJ FLOlJ 

649,28 ,00 
6700. 0, 
2,99 , 00 
50, 60, 

COFO RDLEN 
2,50 ,00 

' 0 (I 649,42 , 14 ,03 ,05 
O, 2242. o. 350, 58 . 

, I 1 0 ,052 , 1 1 0 , 045 636,30 
__ 2 0 0 .oo 179.41 

Bt,.1C BlJP BAREA ss 
72,00 5,00 936,00 ,00 

BAHi( ELEV 
LEFT,'RIGHT 

SSTA 
ENDST 

656,60 
653.60 

246,96 
426z37 

ELCHU 
636,80 

3420 BRIDGE W.S.= 649.12 BRIDGE VELOCITY=, 8. 12 CALCULATED CHANNEL AREA•, 

• 
• 
• 

EGPRS EGLl,JC H3 Ql.,,IEIR QpR 

.oo E,49.41 ' 0 \ l) • 6700, 

CROSS SECTION AT UPSTREAM FACE OF M-50 BRIDGE 

121 , 19 12. 99 
t>?OO, 0. 

649,29 
670-0, 

.oo 
o. 

,00 649,43 
o. 2243, 

BAREA 

93E,, 

TR1~PEZOID 
AREA 
93,. 

. 14 , 0 I 
0, 353, 

ELLC 

E,50,-;'0 

,00 
59. 

ELTRD 

65\.00 

656,60 
653.60 

ELCHD 
636,80 

825. 

-• ------=--- _::-;41 ________ ,(IQ __ _ ___ 2 ,_99_ - -
60. 

- --, o o __ ---
60, 

_, l 1.0 _______ , 052 ____ _ _,_LLO _______ , 045. .. 636 .. 30-
179. 41 

246.,_9(; ___ _ 

• 
• 
• 
• 
• 
• 

,1)00440 60. 

i 4°:rn NH CAR[, USED 
·«SEGHO 121 , 240 

3265 DIVIDED FLOW 

CR05S SECTION I 

121 I 24 1 3 • 11 649,31 
6700. 127~ 6455, 

.42 ~64 3. 02 
,ooi:i;:93 60, 60, 

.00 
11 8? 

.65 
60., 

0 0 0 , (IQ 426137 

.oo 1=>49,45 , 14 .02 ,00 637,70 
198, 2137. 183. 356. 59, 637,70 
. 124 ,045 . 1 1 1 ,045 636,20 204.92 

0 0 0 .oo 337,00 ·710,83 

• 
• 

PAGE 13 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
-• ,, 

• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

--•-
• 
• 
• 
• 
• 
• 

TUE, FEB 1?, 1 981 , 4 :: 1 6 PM 

SECNO DEPTH CWSEL CRIWS lJSELK 
Q QL.08 GlCH QROB ALOB 
Tl:ME \/LOB \/CH VROB )<NL 
SL.OPE XLOBL >ILCH XLOBR !TRIAL 

CC.HI/=, , 100 CEH\I= .300 
1490 NH CAPD USED 
·tSECNO 121,400 

3265 DIVIDED FLOW 

CROSS SECTION DOWNSTREAM OF DAM 

1~11,40 13, 16 ~;49. 36 ,00 ' (1 (I 
6700, 127, 6454, I 19, 199. 

,4'3 ,64 3, 01 .63 , 123 
.000289 200, 150, 2:00, 2 

1490 NH CARD USED 
-'"SECrlO 121,440 

CROSS SECTION AT DAM 

1 :n . 44 4,84 649,24 .oo • 0 0 
6700. 1 1 2, 6514, 74, 68, 

,44 1 , 65 4,81 1 , 23 • 1 1 0 
,002643 50, 50, 50. -~ 

~ 

1490 NH CARD USED 
*BE CtlO 1 21 . '5 0 0 

CROSS SECTION UPSTREAM OF DAM 

1;!1.so 11 , 0'5 649.55 , 00 ,00 
6700 I 38, 6633. 29, -,-'~. 

.44 ,52 2.52 ,43 , 124 
, 00030'3 5 (I. 50, 50, 2 

--- - ----- ------- -- ---- --------- ------ ----- - - --- ----

1490 HH CA'RI) USEC> 
*:5ECt1D 122,240 

CROSS SECTION J 

1:~2.24 12,97 i,49. 77 ,00 ,0(1 

6700, 12 1 6538, 150. 34. 
.50 ,34 3.57 ,5\ , \ 43 

, 000474 76 0, 750. 7'60. 2 

., 
• 

PAGE 14 • 
EG H\I HL OLOSS BAHK EL.El/ 
HA:CH AROIB VOL Tl~A LEFT ;'RIGHT • )<NCH Xtm MTN EL.MIN SSH\ 
10,c ICOHT CORAR TOPloJID EHDST • 

• 
• 
• 649.49 . l 4 ,04 , 00 f,37, 70 

2:145 I 188, 365. 60, 637.~ro 
, 045 , 1 1 I ,046 636,20 204.79 • 0 0 .00 340. 78 713,10 

---·------- • 
• 649,59 .35 , 03 ,06 644, 41D 

1356. 60, 367', 61 • 644 ,40 
, 045 , 1 I 0 ,046 644,40 248.91 • (I 0 ,(10 324,08 572 .9!~ - . , ., 

6~f9, 65 , 1 0 ,03 ,03 644, 5•0 
:;~c.31 I 67, 370, 61 . 644, :so .I 

, 045 , 1 I 0 ,046 638.50 248, 5'9 
0 0 ,00 325~91 574,50 

--- ------ --------- ---- --------- --- ----·- - - ~ ---- ------ --------- --· --- -------- --•I 
.I 

649.96 , 19 ,28 .03 644,50 .f 
1830, 294~ 412, 67. 644,!5(1 

,045 ,029 , 04 6 636.30 92,57 
0 0 • 0 0 378:. 76 471 , 3:3 ei 

ei ., 
..... 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

TUE, FEB 17, 1981, 4:16 PM 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
I/LOB 
XLOBL 

1490 NH CARD USED 
>1-SECNO 122,870 

CWSEL 
QCH 
I/CH 
~<LCH 

CROSS SECTION K 

122,87 12.79 650,09 
E-700. 607, 6076, 

.56 .56 3, 16 
,000378 640, 630, 

14?0 NH CARD USED 
+<SECNO 1 23, 39(1 

CROSS SECTION L 

123.39 14,29 650,29 
6700. 873, 5498, 

,61 ,56 3.30 
.000393 530, 520. 

• l 49 0 i~H CARD U!:OtU 
*SECNO 1 24, 07 0 

CRHIS 
QROB 
\/ROB 
XLOBR 

, 00 
17, 
,40 

640. 

, 00 
329. 

,72 
530. 

WSELK 
ALD8 
XNL 
!TRIAL 

,00 
1 092, 

, 136 
2 

,00 
l 560. 

. 137 
2 

EG 
HACH 
XNCH 
JDC 

650, 23 
1921 , 

. 045 
0 

650.43 
1667. 

.045 
0 

HI/ 
AROB 

l<NR 
!CONT 

, 14 
42~ 

, 143 
0 

, I 4 
457. 
. 097 

0 

HL 
VOL 

~JTH 
CORAR 

,27 
45 o. 
.047 
.oo 

,20 
491 , 
, 047 
.oo 

OLOSS 
TMA 

ELMIH 
TOP{.J I[l 

, 0 j 
73, 

637 .. 30 
465.73 

, 0 Ct 
80, 

636,00 
692,04 

BANK ELEV 
LEFT/RIGHT 

SSTA 
EHDST 

644,50 
644.50 
89.64 

555,37 

644,50 
644.50 

226~28 
918.32 

PAGE 15 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

CROSS SECTIO~I M • . . .. - . 124,1)7 14.97 651).57 .oo .oo 650.73 , 17 ,2'51- • IJ 1 644,0!J 

6700, 695. 5513, 492, 1162, 1535, 875. 548. 93. 644,60 
,67 ~60 3~59 ,56 . 1 1 1 ,045 - ,136 ,048 635.60 467.06 • 

. 000467 ~90 . 680, 6'30. I) 0 0 .oo 866.83 1333, 89 

•---------------------------------------------• 

-•-
• 
• 
• 
• 
• 
• 

-- - ----- - --- -- . 
• 
• 
• 
• 
• 
·• 
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• WATER SURFACE PROFILES • 
• VERSION OF NOVEMBER 1976 • 
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C_ 

Ti HUD-FIH FLOOD INSURANCE STUDIES H-39?0 WILLIAMS• WORKS PRS AUG, i980 
• T2 ·nLLAGE OF DUNDEE• RIVER RAiSii~ CALIBRRTIOi,i TEST RUtsi 

Tl RIVER RAISIN -DUNDEE: 25-YEAR FLOOD+ EXISTING CONDITIONS 

• Ji !CHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

o, o, o, 0, ,000000 ,00 ,0 825 0, 646,600 ,000 • J2 NPROF IPLOT PRFI/S XSECI/ XSECH FN AL LDC IBW CHtHM J:TRACE 

• -1,000 ,000 -1 , 0 00 ,001) 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT • 150,000 ,000 ,000 .000 

• NC ,085 ,085 ,,035 , 100 
QT 5,000 6700.000 9200, 1000 10-100.000 
riH 5.000 . 1 00 176,1000 .065 • NH 1268.000 .000 . ,ooo .000 
ET .000 .000 . ,ooo ,000 

• CROSS SECTION A 

• X1 115,970 52.000 1091,1000 1202.500 
GR' 654, 9,10 .000 651 .:500 18.000 
GR 646.700 I 76. 000 646.000 i"32. 000 

--•- ___ L,t(_ 
645_. 400 _____ 308. 000 _ -· 6<}_5, 8_0o_ __ . 3,5_0 ,_00Jl 

GR 644.500 556.000 644.,uoo 584.000 
GR 643.200 716.000 644./200 746,000 • GR· 643 . .200 896,000 644.600 934,000 
G~· 645.800 1058. 000 645. :50(1 1072.000 
G~· 632,700 11 02. 00(1 1532 ,<)00 1112.000 • GP 632,400 1152.000 632.400 1162,000 
~ 153], 90Q ll'z7.00Q !ii3::J:.8QQ j,i:Q2,QQQ 
GR 645,800 1254. 00(1 654.900 1268,000 • ..illi 5,000 . 11 0 68.t)OO . 065 
NH 1280.000 .000 .000 . 000 

• 
• • 

.000 1 .300 . 000 , 000 • 000 . 001D 

,000 .000 

,300 
12500.000 

788.00(1 
.000 
, 0 c,o 

1040.000 
648.800 
646.600 

__ 645.600. 
642.800 
644,200 
645.~00 
634,900 
632 .600 
63.2.500 
63::J:,'l~l!j 

.ooo 
732.000 

. 0 00 

.000 

.ooo 
iOi00.000 

. 100 

.000 
9. 1 00 

1040.000 
48.000 

202.000 
388 ... o o_o . 
610.000 
788.000 
·:no, ooo 

1 0'31. 000 
1122.000 
1172. 0 0 0 
j,i:f!2,2Q~l 

. 000 
• 1 00 
.000 

,000 

.000 

.000 
I 09 i . 0 0 0 

.000 

.000 

1030,000 
647.400 
646.200 
645, .0.0 0 .. 
642.600 
643.400 
646.000 
634 ,,,oo 
632.600 
63.2:.500 
12::l:J,s,1Q 

.000 
964.000 

.000 

.000 , 000 

.000 .000 
, 000 , 0 0 Ct 
. 03::i 1 ;~02. 500 
.000 .000 
.ooo :530. 000 

,00(1 ,000 
82,000 647,100 

238,000 646.400 
.. ___ <15_0_,_0_0(I __ ··- ___ 644_, 800. _ 

642.000 642.800 
8:2(t. 0 00 

1004.00(1 
1092.000 
1132.00CI 
1182.COCI 
1225.QQQ 

. 0(10 

. 03~i 

.000 

643.3Ct0 
15-5!';;, • E. 0 0 
~;32,600 
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633.400 
643,800 

.ooo 
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.000 
'j 1{) 

. 0 0 c, 
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• J1QtL. FEB 1 6 . 1 ·3H l , 3·50 P 

• 
• X1 

)<!3 • GR 
GR 
GR • GR 
GR 
GR • GR 
GR 
GR • GR 
GR 
GP • NH 

• 
~< 1 • >~3 
G~: 
GR • GR 
Gf<' 
GR • G~· 
GR 
C.R • GR 

• 
XI 

-• . ;n 
!::!£ 

• 
• )<! 

~ 

• 
• 
• 
• 

CROSS i~ECTION B 

116,650 57,000 964.000 1068,.000 690,000 
.ooo . 000 .000 675 .. 000 .000 

655.000 .000 652.700 24 .. 000 650.200 
648,200 160,000 649.000 l ·;!4 .. 000 64:3,900 
648,200 346,000 648.100 374,000 647,800 
647.600 532,00Cl 647.'900 578.000 647.600 
645,200 732.000 644,000 766,000 643,800 
641,600 904,000 641 ,:800 922,000 63':l,400 
634,000 967.000 633.'900 972 ,, 000 633.500 
633.900 99:2. 000 633.:500 997.000 633.700 
633,900 i0i7.000 634.iuOO 1022.000 f.33.600 
632,900 i052,000 632.'HrO 1057.000 632.6(10 
642, 3Jj(t 1080.000 642.400 iil6,000 643,400 
645.400 i260.000 655.000 1280,000 .000 

4,000 .065 970,000 , I 00 1113,500 

CROSS SECTION C 

1 17,360 41,000 111'3,:'iOO 1192,500 720.000 
,000 , 000 , 000 '305,000 .000 

655.500 .000 650.!~00 12,000 650,600 
650.800 214. 000 650,E>OO 260,000 650.300 
648,900 496,000 64"3, ·) 00 5'38,000 648.300 
642.600 708.000 643,1000 74!;!,00Q 643 .200 
643,000 924,000 643.200 97 0. 0 0 0 643.800 
643.200 1088.000 641 .800 1100.000 635.500 
633.500 1125.000 633.:300 1130,000 633,')00 
632.700 1170.000 632. ;,oo 1180,000 633.20(1 
662,400 1231,500 .000 .ooo ,0(10 

CR.OSS SECl":I_ON 5 0 FEET DmJMSTREAM OF EMBARl(MENT 

117,600 .000 .ooo .ooo 
--- ,.0.00 -·- , 00.0 ,.000_ ... J .005.,.00.0 ---· 

, 0 jl 0 , 000 .000 ,1QQ 

CROSS SECTION AT DOWNSTREAM EMBANKMENT 

117,700 
.000 

, 0 0 0 
~OOQ 

.000 
...JLQ.r'.! 

. 000 
t 020 ,.M..!1 

300.000 
-·· ·-, 0 00 

.500 

50.000 
,._Q_Q_Q 

690,000 
,000 

50,000 
226,000 
414,000 
616,000 
800, ooc, 
934,000 
977,000 

1002.000 
i032,000 
1062,000 
1164,000 

,000 
,(135 

720,000 
,000 

48,000 
318,000 
582,000 
806,000 

1006.000 
1113,500 
1140.000 
I 185.00 0 

• 0 0 (1 

300,000 
.. - • o_o o 

.ooo 

50.000 
. 000 

CROSS SECTION AT DOWNSTREAM FACE OF ANN ~IRBOR RAILROAD BRIDGE 

p G 2 

680,000 ,000 ,000 , 0ll 0 
.000 , 0 00 .000 ,000 

649,300 68,000 648.800 110.000 
648.400 262,000 648,iOO 304,000 
647.800 454, 000 648.000 484,000 
646.600 660,000 i,45 .800 698.000 
E,42,900 842,000 641,600 876.000 
639.200 9::,2, 0-00 6..$5,000 964,000 
633.500 982,000 633.700 987.000 
633.900 1007. 000 ,;33. 7 00 1012.000 
632 .BOO i042.000 632 .80Cr i 047. 0(10 
633,200 1067,C•OO E;35, 000 i 00::,8 , CriH• 
644,000 1210,000 644,600 1240.000 

.ooo .000 .000 .000 
1192.500 , 100 1 !231 . 5 0 Cr .000 

710,000 .000 .000 .000 
,000 . 000 .ooo .000 

651,200 102.000 651,000 i62.000 
649.400 384, ooc, 648.600 440.000 
646,000 618.01)0 644.000 658.000 
643,000 846.000 642.400 876.000 
E:,44 .800 1042,000 E;45, 200 1076.000 
E,34,500 1115.000 633,700 1120.000 
633.100 1150,000 633.000 ii60.0()0 
634.400 1190,000 635.500 1 1 ·;j2 , 5 0 0 

.000 ,000 .000 ,000 

290,000 ,000 ,000 , O(iO 

-·-···. o.oo .. _____ -·---•-o.o_o __ . --· __ ,.ooo __ ... - __ ,_001) ___ ··-··-- .. ---·--
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MON, FEB 16, 1981, 3:50 P 

HOTE:DIVIDED FLQW DUE TO PIERS (PIERS CODED ON X4 CARDS) 

:s l 1JZ,Z3Q ~QI !l!Hl l !lZ1, !!!!Q l3H:,,!Jn!l 10,QQCI 10, C1QQ 
X2 .000 , 000 ,000 657.000 664.00(1 , Cr 00 
x4 12.000 64i .500 iili;l,(iQf! b58.2QQ iil!:l,QQQ !S58, ;.H!!l 
c~4 1166, 000 658.400 1i66.000 658.400 1 i 73. 0 0 0 64i .200 
~:;4 1286,000 658.50-0 1293.000 635.500 1293,000 .000 
GR 664 , 1 0 1j . 000 663,800 112.ooc, 663.400 2r2.000 
GR 663.UOQ !2]:9:, (!!iii 6~3100!1 z;;-,g; 1 f! fl Q !£~~1!if!(1 tt3fl1L•1iY 
Gic' 662.700 1 069. 000 657.900 1074.000 644.700 i 075. 009 
G;;o 64~.21j1) 1D99.000 G41 .30D ii09.000 641 . 4 0 0 i1E,.OOO 
G~ 642,300 1149.000 641,900 i I 59, 0 0 0 641,iOO 1169,000 
Gj; 640.50Ct i199.1j00 637.300 i 2 09. (IO 0 635,700 i2i4.000 
,:iR 634.1 Otj i229. 000 633,400 1234.000 632.300 12s:,,OOO 
GR 632.700 1254,000 632.70(1 t25·~.ooo 633.000 126·:,. 000 
GR 634,400 i 28·;,. OCIO 635, 70(1 1294.000 646.400 i309.000 
1:".R 662.700 1322.800 664.400 1404.000 665,000 1508.000 

CROSS SECTION AT UPSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE 

NOTE:DIVIDED FLOY DUE TO PIERS (PIERS CODED ON X4 CARDS) 

XI 117,740 . 000 .000 .000 10,000 10,000 
X2 .000 . 000 .000 657.000 664,000 , 000 
~4 12,000 641,500 1118.000 658,200 1118.000 658,300 
~<\ ii66.1JJ,)Jj 658,'lllO 1·t66,llOO 65i::,ql)Jj 1f?3,uuu £4i. 200 
X4 1286,000 658.500 1293.000 635.500 1293.000 .000 
NH 3.000 , 1 05 1073,000 ,035 i 157 .500 . i I 0 

CROSS SECTION AT UPSTREAM EMBANKMENT 

~-< 1 117.770 43,000 1073,000 1157.500 40,0C•O 40,(11)0 
1f3 ,000 • OOfJ .000 965.000 .000 .000 
GR 655.700 ,000 E:.53.800 30.000 653,800 64.000 
GR 654,400 196.000 E:.53.400 232.000 653,200 260.000 

30,!JliO: , IHlO: 
.000 , 0(10 

i l 24, 0 Q 0 !;i4j.700 
1173.000 634.300 

.000 .000 
663.200 4i2.00Ct 
!5~;312YY ~32.YYQ 
644.600 1079.000 
641 .900 ii29.000 
641. 300 ii79.000 
634.300 1219.000 
632.600 1244.000 
633.700 i:274.000 
65i,OOO 1317.000 
665.400 j584.000 

1 0. 0 00 ,000 
.000 .ooo 

1124.000 641.700 
fi?3.J,)(JJj 63'4.30u 

,000 . 0 0 0 
1 163, 0 0 0 ,000 

3(1, 000 ,000 
.000 .000 

65'4. 4 00 10:3.000 
652.400 274.000 -·•- GR·-· --650, 800 __ 338 .•. ooo ______ 65o_,.6oo ______ 384_,_ooo ______ 649 .6.oo ______ .430 ,_(;_oc1 ______ 64,:i ,ooo ____ .-4.7'2. c,_o_o 

GR 646,600 sa,;. ooi:, 645.600 576.000 64.2.500 612.000 638. 3 01j 622,uliO 
GR 641,000 690.000 642, 21),0 730.000 643,0(10 782. 000 642,800 834,000 • C;f; 6'.i: i , 2 0 0 944, 00(1 642.000 982.000 643."00 1010.000 642.700 1040,000 
Ci~: 635.400 1075. 000 G34,300 1080,000 633.000 1085.000 632.7(•0 1090, 0 00 
Gj; 632,400 1110.000 632.500 1120.000 632,800 113(1,000 633, 1 00 1140. OC10 • GR 635.700 1157.500 641. ;,oo 1163,000 655,000 1200.000 .000 .000 

• CROSS_~ECTION 0 

X1 117.840 . 000 .000 .000 80.000 80,000 70.000 ,000 • ?'.3 • 0 0 0 .000 ,000 "300,000 . 0 0 0 .000 ,000 .000 
t:K I fly Q ,QOO IO Q~I . j fl ii I ;.'iOQ I Y Q Ii I ii ii ~I 1 'l Q~I 

.. NH 4. 000 . 1 05 413.000 . 03:> 545,0CtO . 1 05 -732.000 ·, 060 
ET _____ . 000 ,000 .000 ,000 . 0 (1 I) 9, 1 00 ,000 ,(10(1 

• 

,QOQ 
,000 

1 l 2:1 . 0 Q 0 
1286,000 

.000 
662.8(10 
~~Jd;tQO 
6<;3,500 
641 . 60 0 
640.8(10 
634.90(1 
632, 4 0 c, 
633. 900 
658.20(1 
665 ._e_o o 

.000 

.000 
1124.000 
i28£. 000 

.000 

.000 

.ooo 

.000 
654,000 
£5i .600 

___ 648_.J_OO . -
63·:i (J(j(j 

641 , 8 0 0 
6-35,700 
632.300 
633,400 

.ooo 

.000 

.000 
I ,, M ~. 

-8 06, 0 0 0 
52,001) 

p,·~,-...... 

, l:l.!J. 
.000 

641 ,qQO 
658.:500 

. 1iiOO 
5:20.(100 
·;l·;l!'i. '00 

10,39. 000 
i i 39 , Ii) 0 0 
i i 89 , llJ LI 0 
i224.1UOO 
1249.ioc,o 
1279.1000 
1318. ,uuo 
i6S8.1UQO 

. IU O 0 
'1[10(1 

641,400 
658.!500 

. 1[100 

.000 

. 100 Ct 

. 10 0 0 
1 q6. 1(100 
3i4, 1(100 
_5_00 ,_1iiOO 
65ii. ,~vO 
896. 1[) 00 

1073,000 
i100.1uoo 
1150,iiiOO 

. ,r,oo 

. ,ooo 

.000 
Oflf1 

. 000 
t:;150,000 
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• • 
• 1;i.:u88 81:.1,, 1 nm E • 

X1 118,700 41. 000 413,000 545.000 870,000 1370,000 860,000 ,000 ,000 .ooo • GR 6'55,900 . 000 655,500 32.000 649,000 56,000 t;44,200 90.000 641 .800 122.000 • Gt< 640.600 154.000 639.000 176.000 6-59.600 2•04,000 644,600 220.000 644,600 2:66.000 
GR 645,200 326 .. 000 645,000 402,000 635,':iOO 413,000 635.800 414,000 635,600 417,000 • GR 635.30\i 422.000 635,200 427.0(10 635.100 4:32. 000 635, l 00 437,000 634.800 442.000 • GR 634.900 447.000 635.000 452,000 634.200 4:57,000 633,900 462.00(1 634.000 472.000 
GR 633.900 482.000 633.800 492.000 633.800 5 ,02, 0 0 0 E;33,900 512,000 634,000 522.000 • Gi<: 634,400 532. OiHi 634.700 542.000 635,900 545,000 ,!;43,700 555.00(t 645.200 572,000 • Gf.• 645.400 606,000 644.900 644.000 643, 4 (11) 702, c,oo e;s4.2oc, 732. 000 65~=-, 5 0 0 780.000 
,:;R 655.800 8[115.0(10 . 0 0 (1 ,000 , 0 0 [I .ooo • 00(1 • ii O c, ,000 '00(1 • i-1H 'I , 0 00 , I 05 392.000 ,035 4·::ll,500 , l 05 ~;13,000 , 120 1060,000 . ooc, • ET .000 .000 .OOD . 0 0 0 .000 ·:1.·100 .ooo , 0 0 (t 32.000 515.000 

• • CROSS SECTIC1H F 

• X1 1 1 9 .. 44 0 36,000 392.000 491 .500 750,000 7SO,OOO ,'40,000 ,01)0 ,000 .ooo • GP 655,.900 .000 650.500 32.000 641. 800 62,000 640,200 126.000 640.000 180.000 
GP . 641 ,. 000 238.000 641,800 272.000 644,o!iOO 302.000 ~,42, 800 354,0(10 644.6(10 384,000 

• GR 635 .. 900 3'32.000 634.700 394.000 633,600 399.000 ~,33, 300 404.000 633,800 409.000 • GR 634., 100 414.000 635,500 424.000 633,300 4~M, 000 ~ • 33.J00 444,000 633.200 454.000 
GR 634 .. 100 464.000 633.900 474.000 634,?00 4H4,000 ~,35,900 491 , 5 0 Ct ti48. G(t(t 513.000 • GR 648 .. 200 526.000 649.600 56:2,000 650.600 6~!0. 000 649.800 684,000 650,1:,00 728.000 • GR 652" 000 736,000 652.000 782.000 653,001) 844,000 654,200 926,0DO 655.400 984.000 
GP 655,900 1060.000 .ooo . oc,o .ooo .ooo , U 1) I) ,000 ,(i(l(l ,000 

• NH 6,000 , 120 142.000 . 1 t)5 286.000 ,035 ~.?s. ooo , 1 05 394.000 .065 • NH 540,000 , 150 1128.000 ,000 .000 ,000 . 0-0 0 ,000 .000 .ooo 
EI_ . 0 00 . 00.0~ ___ ,_0_00 .000 ,000 

.. 
9. 1 00 , 0 00 ,000 50,000 .. 

540, i,OCt • • . 
CROSS SECTION G • • ~< 1 120.160 32,000 286.000 375,000 730,000 7~10, 000 720.000 ,000 ,000 .000 

GR 656,200 ,000 64'3, 000 30,000 645, O(tO "/'6. 0 O Ct 644,100 142,000 644,200 212,000 
•. _ .. GR ____ 6_41.,.20JL_ .. 238, 000 __ _639 .. ~o_o ____ 276_._000 ··-· __ 6_3_6 ,_2_0_0_. -· _ -. 2t16.000 ______ 6.35.300. ____ 291_.ooo __ 635. 1_00 __ 296.000 

GR 634,'300 306,000 634,700 316,000 634,900 3~?6,000 6,34, 900 336.000 635,000 346-. 000 ------- -- -- - •--GR 635.200 356,000 635,200 366.000 63ii:,,200 375.000 6.46,300 394,000 644,400 430.000 

• GR 643.900 492.000 648.000 540.000 649,200 600,000 6.50.400 640,000 652,300 692,000 • GR 651 .200 738.000 651,800 790,000 652.000 Si',4. 000 652.600 !156.000 653.8[10 1028.000 
GR 655,400 1100.000 656,200 1128.000 .000 , 00 0 . 0 0 0 ,000 . oc,o .000 

• W1 5,000 . 120 so. 000 , l 05 189,000 . 035 2.89.000 , 1 05 35(1, 000 , 150 • tlH i i 7!2 I O !12 , Oi,!O ,QOD ' 0 !i g , 0 0 (1 ' i!Q Q . !!ii~' • ll Q !l ' jJ Q Q . QQ,, 
ET . 000 .000 .000 .000 .000 9,100 ,000 .000 50,000 350.000 

• • 
• • 
• • 
•• • 
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• MOJ:L.. Fi;;!;! 1 fa. 1 9!~ j , ;3: ;;iO f'.i:'.i 

• 
• ~n 

GR • Gi<• 
CR 
GR • GR 
1dE: 
GR • NC: 
ET 
tiH • tfrl 

• '.'.1 
NC: 

CROSS \~1::C T IQH H 

1 2 0 , 6 !}J) 34,000 
656,?0U .000 
643,600 178,000 
635,600 204.000 
635,500 274.000 
649,4(10 406.000 
g;;j0,80!i 9(6,.!1.Q.Q 
654,600 i 044. 000 

,000 . 000 
'(JJjij . 000 

5. 1JOO . i 20 
1176,000 , 000 

121,080 .ooo 
.085 • 085 

189, 10 00 
650.;roo 
639,700 
635.:500 
635,l~OO 
649, ,~oo 
651 .f20(1 
655 .1200 

, 1iiOu 
, 1000 

50.000 
• iiiOO 

• I) 0 0 
.040 

289,0!!Q 
1 4. 0 00 

i84.000 
214.000 
284,000 
462,000 
~ ,;i 1)Q 

1092.000 
,300 
,000 
, l 05 
,01)0 

, 000 
000 

4:;;,,,002 
646,300 
636.700 
635.500 
636.700 
650,200 
i\i;;il ,goc, 
656,300 

• 5(10 
• ii O 0 

j :~9, rj01) 

. ii O 0 

520.000 
.ooo 

CROSS SECTION AT DOWNSTREAM FACE OF M-50 BRIDGE 

45'Q, 000 4<!!!, OQ!! .QQO .OQQ 
s,o. 000 644.80(1 l (1(1, (J(l(i 1544,400 

h:!'•• 000 6::!£. 2 00 1"30, 000 1;35. 7 0 0 
244. 000 6,l5.400 2:54,UOO 635.400 
289. (liJ(I 644.800 3:02. OO(i i5q8,800 
526,000 6~i0.500 5;,34, DO 0 650,800 
80·~, OOQ g~jj,800 B:88, 000 15,53. QOO 

1114.000 6:i6.700 i i 76, 00 (i • 0 0 c, 
,000 .ouo . 00(, • iiiiii 

9. ·1 uO .000 . 0 ii (i ·iiii.iiiiO 
,035 2ti9. 00(1 , 1 UO:i ;35(1,(1(1(1 
. 000 .000 . ooc, .000 

460.0-00 490.000 .000 .200 
.ooo .000 . 00(1 ,OOLI 

• 
• EOAD PHOF I LE MOD IFIED_TCl REDUCE cot,l'•/E'(At~CE OVER RQA_D_'_,: DUE _TQ _J)_U lLD I NGS) 

XI • )<4 
~q 

;<4 • Xq. 
GR 
GR • GP 
GR 
GR • GR 
GR 
GR 

·-·• -- C,R --
SB 

• 
• X.1 

X2 
Br • BT 
BT 
BT • BT 
BT 
BT 

• ...J:iL 

• 

121.130 45. 000 246.000 426,500 
18.000 652.301) 490.000 652.000 

655,000 651,:200 6°:iO.OOO 65i,l00 
860.00li 6::.f ,:200 870.000 6:>t.400 

1230.000 654.:300 1280,000 655,400 
664.000 • OOD 662.~~oo 48,000 
637,600 248.500 637.400 251. 000 
6j6,700 271.000 63,;.,,oo 276.000 
6'36.500 316. 000 636.300 326,000 
637.100 366.000 636. ~JOO 376. 000 
637,300 416,000 636. ~j O 0 426. OOii 
652,200 530.001) 65l. ~j00 602.uOO 
651,200 890,000 65i.Ei00 974. 000 
654, 2 oo._ - 1.178 •. uoo ... _ .654. 60o _ ... 1266 .•. 0.00 _ .. 

,900 J • !500 2,!:)00 I jjj)Ji, 

60,000 
550,000 
7i0.QOO 
940.000 

1340,000 
660,000 
637,200 
636,700 
636,400 
636.500 
~~3.600 
651 .400 
652. 2(Jij_ 

.. 655 .500 
72.000 

CROSS SECTION AT UPSTREAM FACE OF M-50 BRIDGE 

121,190 .ooo • (10(1 . oc,o 60,000 
.000 . 000 1 • 000 650,100 6:il. ooo 

77.000 246.000 656.600 656.600 246.000 
251,000 656, !500 652.000 256.000 656.400 
656.300 651,BOO 271. (100 656,200 651,700 
651,400 296.000 655.BOO 651. 300 306. 000 
326,uOO 655.:rno 550.EIOO 136.000 655. 1 (10 
654,800 f,5fJ,:3oO 366.000 i:,54.6QO 65[1. ·100 
649,800 '396.000 654.100 649.600 406. 000 

~26. 0 0 0 653,,;oo 649.100 426.500 653. 6(1(1 

60. 000 ~i_Q_._000 • 000, . 000 
£51 .700 570.000 651.400 625.000 
_65'i.OOO ?if,0,000 651.1001 7B5.00_Q_ 
652.000 1040,000 653,700 1130.000 
£57,100 1420,000 ,DOD .000 
110,000 658.400 178,000 656,600 
256.000 637.100 261,000 637.000 
286,000 636.500 296,1)00 636,600 
33E;, 000 6.:J:6,5u0 346. (11)0: ,;36,_50Q 
386.000 636,600 396,000 636.700 
421i_. 500_ 6::i3. l:l_Q__Q__ 43_9_, iiOO_ 652. 400 
670.000 651 .000 740.000 651 .200 

1 061)_. f/0 0 65i3 ._7 0 0 I l 06, 00 01__ ___ ,;53.;, 0 Q 
_ .1.35::3,.000 ________ 6::ii"... •. 20_0 _____ j~ __ Q2_._0_0_Q ________ _i;;:;7_, ?_OQ 

~.ooo 936.ogo .ooo ;'36,sQo 

60,000 60,000 • (11)0 .ODO 
,QOO I O !iO I Q 0(! I !iO Q 

65e;,600 65;2, 1 00 248.500 656,600 
651.900 26,1. 000 6'56,400 651. 900 
271',. 000 65;6,"100 651 .600 ~/86. 0 0 0 
65:;,600 6St.100 316,000 1:)55,400 
650,600 346.000 6'54. 900 ~,5 (1. 4 0 0 
37€1. 000 65,:1,.400 649.900 "18~.0ij(I 
653.900 649. 4 00 416.000·- t,53.80[1 
649. 1 00 426.500 6'53,600_ i:,53,60(_1 _ 

=: 

I 01; 
150.000 
194.0C,0 
264.000 
350,000 
630,000 
·~60.00ii 

• U 1j LI 
,(l(i(i 

35ii,ii0ii 
• ; ~) (I 

.000 

• 0 ()0 
• 0 0 ii 

.000 
651. 300 
651.2(iC! 
654,50[1 

.ooo 
246.000 
266,000 
306.0iiO 
356, CtiiO 
406.000 
472.000 
810.000 

i1i8.000 
175B.000 
636.800 

,000 
I !i !L\i. 

652.!0(1 
266. 000 
655.900 
65(1,900 
356,0(10 
6:;i4. 3 1;!.9. 
649.300 
43Q.. (1(1(1 

•• 
•• 

•• 

•• 
41• 

41• 

41• ., 
., 
., 
., 
., 
., 
., 
., 
., 
., 
., 
., 
.. . , 
t1· 
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• • BT 653,800 653,800 472,000 652,400 652.400 490,000 652,300 652,300 490,000 660,(1(1(1 
BT 660.000 530,000 660.000 660,000 550.000 660.000 660,000 550,000 652,000 652. 0 c,o • BT 570,000 651. 700 651. 700 570.000 660,000 660.000 602.000 660,000 660,000 625.000 • BT 660,000 660.000 625.000 651 .4QO 651 .400 655.000 651 . 300 651 .300 655,000 660. (11)0 
BT 660,000 670.000 660,000 660.000 6·;,o,ooo 660,000 660,000 690,000 6:;i, 200 6::d,200 • BT 710.000 651. 000 651,000 710,000 660.000 660.000 740,000 660,000 660.000 760,0C•O • BT 660.000 660.000 760.000 651 . 0 0 0 651,000 ,85.000 651.100 651,100 810,000 660.000 
BT 660,000 860,000 660.000 660.000 860.000 651 .200 651.200 870,000 651 .200 651. 200 • BT 890,0DO 660.000 660.000 940,000 660.000 660.000 94iJ,000 651,400 65 f , 40 0 '974. 000 • BT 651,800 651,800 1040.000 652,000 652,000 1040,000 660.000 660,000 1060.000 660,000 
BT 660,000 1106.000 660,000 660.000 1118,000 660.000 660.000 ii30,000 660,000 660,000 • BT 1130,000 653.700 653,700 1178.000 654,200 654.200 1230,000 654,500 654,500 1230,000 • BT 660,000 660.000 1266.000 660.000 660,000 1280,000 660.000 660, 1)00 1280.000 604,800 
BT 654.800 1340,000 655.400 655.400 i34o.c,oo 660.000 660.000 1358,CJOO 660.000 660,000 • BT 1402,000 660.000 660.000 1420.000 660.000 660. 0 00 1420,000 657.iOO 657.100 1758,(1(10 • BT 657,700 657,700 .000 .ooo ,000 .OllO ,000 , 000 ,000 . 000 
NH 4,000 .095 239,000 .035 4 (19 , 0 0 0 .085 443.000 .200 1758,000 ,000 • ET . ooo ,000 ,000 .000 ,000 9. 1 00 .000 ,000 195,000 442,000 • 

• CROSS SECTION I • 
X1 121,240 47,000 239,000 4 09. 0 00 60,000 60,000 60,000 .ooo ,000 ,000 • GR 657,700 .000 656,400 38.000 656.000 88,000 655.800 152.000 654,400 190,000 • GI< 637,700 239.000 637,500 250,000 637.100 260,000 636.900 270,000 636. ?00 280,000 
GR 636.900 290.000 636.700 300,000 636.500 310,000 636,600 320,01)0 636.500 330, ooc, • GR 636.200 340.000 636.200 350,000 6~6.200 360.000 636.500 370.000 636,700 380,000 • GR 636,800 390. 000 636.900 400.000 637,700 409.000 651 , 500 443,000 650,900 4":18,000 
GR 650.000 586,000 649.200 610.000 64':1,200 656.000 649. 000 694. 000 649,600 726,000 • GR 650.000 784,000 650.200 844,000 651. 200 872.000 651.200 890,0CtO 651 , 8 0 0 974.000 • GR 652,200 1060.000 653.700 1106.000 653.700 1118,000 654,200 1178.•JOO 654.600 1266,000 
GR 655,500 1358.000 657.200 1402,000 657.200 1416.000 657,200 1514,000 657.200 1640,000 • GR 657,200 1718.000 657,700 1758.000 .ooo .000 ,000 , {IO 0 .0(10 . 000 • NC ,00() , 000 .ooo 'f !l!l • 3t10 .QOO ,000 , ()00 '1)(10 , I) (10 
ET ,000 .000 .ooo .000 , 0 00 9.100 .000 .000 195,000 442,000 • NH 4.000 .095 239.000 .035 '1Q9 ,_Q_QO .085 443_._o o o . 200 1758.000 .000 • 

--•· - .... ·- __ .... CROSS _SECT_ION DOMNSIREAl'L 0£ .DAl'L. _______ --- ----- - ------- -- - ----- -- -- ---- ., ~ - - - - --- - - -- - -- -- __.._..._ ---------- --- - - -- - -· --· .. ----- ----· -· --- ··--- . •-· --. 
X1 121,400 .ooo .ooo ,000 200.000 200.000 150,000 .000 .ooo ,000 • ET ,000 , 000 , 0 00 .000 . 0 00 "3. 1 00 .ooo .000 240,000 580,000 • NH 4.000 ,OS5 268.000 ,035 548,000 .085 580.000 .200 1398.000 ,000 

• • 
• ;...: l 121,440 33.000 268.000 548.000 50,(100 50,000 50,(100 . c, 00 ,0(10 .ooo • g4 1 .ooo 644.400 268.000 .000 . 000 , 000 .000 ,000 .000 • 0 CtO 

GR 664.500 ,000 658.200 88,000 656,400 116,00(1 656,300 160.000 655.8(10 210,000 • GR 654,200 226,000 652, 1 00 246.000 646,200 252.000 644 .400 548.000 650.600 580,000 • G~: 651.000 678.000 651 .500 700.000 651,000 752,00(1 651,200 822.000 652,600 870,000 
G~· 652,60(1 910.000 652,200 924,000 652,400 934.000 652,400 960,(100 652,700 10(10,000 • GR 654,000 l 046. 000 654.700 l OS4, 0 00 656.200 113 0, 00 0 657,400 1168.000 657.000 11 92. 0 0 0 • 

---------• ., 



• • 
• • PsC.E ,:: 

• • GR 658,500 1242.000 660.200 1268.000 660 .200 1286.000 660.600 1316.000 663.200 1320.000 
GR 663.60u i346.oou 664.000 1374,000 664,500 i398.000 . 00 0 ,uoo ,000 .000 • ET . uOoi .000 .000 ,000 .000 9, i 00 .000 .000 240.000 580.000 • tuj ~-- 00,j __ __ ,_095 268.000 .035 548.000 .085 580.000 -~00 i 3·J8. 000 . 0 0(1 

• • CROSS SECTION UPSTREAM OF DAM 

• X1 121,500 60.0uO 268.000 548.000 50.000 50.000 50.000 ,C,00 .000 .000 • 1iR 664.50u .000 65~.gOQ at!1YYQ ~51;i,40Q ljl;i,!iOQ 656,300 160.000 655.800 210.000 
GR 654.200 226.000 652. i OU 246.000 646.200 252.000 644,jOQ 268.UOO 638.600 283.000 • r}R 638.700 293.000 641,200 303.000 64i, 000 3i3.000 640 .600 323.000 640.000 '333.000 • Cif;' 639.500 343.000 640,000 353,000 640.500 363.000 640,400 373.UUO 640.iOO 383.000 
GR 639.8ijO 393.000 639.500 403.000 639.600 4i3.000 638.500 423,(.,00 638.700 4'33.000 • CiR 638.800 443.000 638.800 453.000 63·:1.200 463.000 638.800 473.000 638,500 483.000 • GR 639.200 493.000 639.500 503.000 64i,i00 5j3,00i! 642.600 5.?3 . u O 0 t>:i~,;;iQO 533.f,OO 
CiR 644.500 548.000 650.600 580.000 651. 000 678.000 651 ,joo --;,00.000 65 1 , 0 0 0 ;52.000 • GP 65i ,200 822,000 652.600 870.000 652,600 ·:11 0, 000 652.200 924.000 652,400 934,000 • GR 652,400 960.000 652.700 i000.000 654,000 i046,000 654.700 i084.000 656.200 ii30.000 
GF': 657.400 ii68.000 657,000 i 1 92. 0 0 0 658.500 i:242.000 660.200 i:268.UOO 660. 200 1286.000 

• C;R 660.600 13i6.000 663.200 1320.000 663.600 1346.000 664.000 13;4,000 664.500 13°:18.000 • Ni-t 4 .. oo 0 . 1 1 0 ii5,000 .035 275. r,oo .065 416.000 .200 i 032.000 .000 
ET .000 ,000 ,000 .000 . uoo 9, i 00 .000 .000 7·:1.000 420.000 

• • 
CROSS SECTION J • • ~< 1 122.240 54,000 115.000 275.000 760,000 760,000 750.000 ,C,00 .000 .000 

GR 664.500 .ooo 662,700 24,000 661.000 48.000 653.500 78,000 649.400 94,000 

• GP 648,100 110,000 644,500 115,000 643.500 116.000 642,500 121,000 640,500 126,000 • G:R 638.800 131,000 637.800 i36.000 637,500 141.000 637,300 151.•)00 637,500 156,000 
GR 637.200 166.000 637,500 171.000 637.300 176.000 637.100 181,000 637.500 l91. 000 

• GR 637,100 196.000 636.900 201. 000 636.800 206.000 637.000 211.000 636.800 216.000 • GR 636,800 221 . 0 0 0 637.100 226.000 637.·JOO 231. 000 637.300 236,000 636,800 24i, 000 
GR 637,500 246.oon 638.100 251. 000 638.€•00 256.000 641 , 200 26i,OOO 642,800 266.000 

• GR 643.900 271.000 644.000 273,000 644.500 275.000 647.800 281 , 00 0 648.000 350.000 • l~R 64::l, 400 416.000 649.600 468,000 65i.100 4'38.000 6jl,400 540,000 6::.2. 000 598.00U 
Gt< 652.400 620,000 652.000 686.000 653.400 772,000 654,600 814.000 655,800 864,000 

- • ---Gt.: - -6~,6 ,-3 Ou 9.l-8 ,-00 0. ----659-•. 2 0 Q_. 942 .. o oo _______ 66.J ,_,; oo. ____ .990 ... o oo __ _ 664.,.500 --- 1-032.000 ···- --- _,_(l(t_Q ___ - ---- _,J}_O_O - ·-· - -- ------- - - . • HH 3. 000 . l 05 365.000 .035 53;;;.;iOQ • j j 0 736.000 ,000 .000 .000 
ET .ooo ,000 ,000 ,000 .000 ·3,100 .000 .000 ii0,000 540.000 

• • 
CROSS SECTIOH K • • ~~ 1 122,870 49.000 365,QQO 2;::2, :i !ll'l ~1 QI !l !l ~I 121!!, QQ!l 12J,1,!JQQ ' !l Q Q , lH! !l ,QQ!l 

GR 664,500 .000 663,000 20,000 654,'300 54.000 649.500 94.000 646.600 148.000 

• GR 644.800 180.000 645.000 194,000 645.900 230,000 644.800 264.000 645.400 302,000 • (iR 647.0uO 354.000 644.500 365,000 644,200 367.000 643.800 372.000 643.200 377.000 
GP. 642,300 382.000 642.000 387.000 E:.41 .300 392.000 639.100 397.000 637,700 402.000 

• GR 637.700 412.000 637.300 417,000 637.500 422,000 637.600 427. c,oo 637.300 432,000 • GR 637.500 437,000 637,500 442.000 637,400 447.000 637.400 452,000 637.500 457,(tQ(I 

• Gf; 637.400 462;000 637.400 ·477.000 637,500 482.000 637.500 487.000 637.700 497.000 
GR 637.900 507.000 638.000 512.000 638,300 517.000 639.200 522,000 640. 300 527.000 • 

• •· 



• 
• MON, FEB 16, 1981 , 3:50 PM 

• G~: 641,500 532.000 644.500 535,500 
GR 658,000 606.000 662.700 634.000 • tiH 3,000 . 1 05 643.000 .035 
ET ,000 . 000 .000 . 000 

• CROSS SECTION L 

• X1 123,390 53,000 643.000 785,000 
GR 664,500 . 000 664.100 36.000 
Gts: 653.500 184.000 650,400 0224.000 • GR 645.000 416.000 644,800 478.000 
GR 644.500 643.000 642,200 644.000 
GR 639.500 664.000 638.900 669.000 • GR 6.s?,500 689,000 637.200 694.000 
GR 636.500 714,000 636.300 719,000 
GR 636.300 739.000 637.000 744.000 • GR 639,700 764.000 64! .200 769.000 
GR 644.500 78::>. 000 647.500 819.000 
GR 655.000 9q4,000 661. 000 "376,000 • NH 5.000 . 065 768.000 I 1 05 
t~H 1518.000 . 000 .000 .000 
ET .000 . 000 .000 ,000 • 

CROSS SECTION M • Kl 124.070 55.000 954.000 1085,000 
GR 664.600 .000 658.600 22,000 

• GF: 651.400 400,000 650.600 460,000 
GR 647.100 768.000 646.800 826,000 
GR 642.900 959,000 640.300 964.000 • GR 617.000 984.000 636.200 989.000 
GR 635.600 I00·:1.000 6_~6_,Q_O(I 1014.000 
GR 617.800 1034,000 638.300 1039.000 

• GR 640.300 1059.000 ~-4_2,_700 1064.00Q 
GP. 644.300 1084.000 644,600 1085.000 
GP. 648.000 1254.000 647.500 1294.000 

--•- - GR - - -663. 800-------1394-,-000 - - ---664-. 200-------1430. 000 -
_L! .000 ,000 .000 .000 

• 
• 
• 
• 
• 
• 

649. 100 
b64,200 
785.000 

.OOQ 

530,000 
663,800 
648.600 
645.600 
640,900 
638.500 
636.900 
636.700 
637. 1 0(1 
642.600 
645.50(1 
61:-4.600 
954.000 

.ooo 
,000 

690.000 
655.400 
650.100 
646,800 
639.500 
635,;'00 

547.000 
668.000 

.075 
9.100 

530.000 
92:.000 

262.(100 
534,000 
649.00(1 
674.000 
699.000 
724.000 
749.000 
774.000 
840.000 

ICt00.000 
.035 
.000 

9. l 00 

69 0. OO_Q_ 
88.000 

542.000 
878.000 
969.0-00 
994.000 

636.600 l019,000 
638,800 1044.000 
64_1,!00 1069.000 
647.600 1089.000 
649.001) 1328.000 

---664-.400 -----1-496-.-000---
. ooo .ooo 

650.400 
664.600 

1000,000 
.000 

520.000 
663.400 
647.200 
647.300 
640.000 
638.200 
636.600 
636,000 
637.100 
643.900 
647.100 

,000 
1085.000 

.000 

. 000 

680.000 
654.700 
648.400 
648.900 
639.000 
635.600 

558.0110 
736.000 

. 000 

. 0 00 

.000 
132.000 
306.000 
590,000 
654.000 
679.000 
704.000 
729.000 
754.000 
779,000 
874.000 

. 0 0 0 

. 1 05 

.000 

.000 

.000 
196.000 
624.000 
924.000 
974.000 
999.000 

PAGE 

652,200 582.000 
.000 ,000 
.000 .ooo 

250,000 910,000 

,000 ,000 
661 .500 154.000 
646. 4 0(1 356,000 
648.500 634.000 
639.700 659,000 
637.600 684,000 
636.500 709,000 
636.600 734.000 
639.000 759.000 
644.400 784.000 
648.4(10 908,000 

,000 . (100 
1328.000 . 065 

,000 .ooo 
375.000 i310.000 

.ooo ,000 
652.400 2·:10. c,oo 
647.800 706.000 
644.600 954.000 
638.100 979,000 
635.600 1004.000 

636,900 1024.000 637.400 1029.000 
639,000 1049.000 639.500 1054.000 
641.500 1074.0li_0 ___ 64i,8_0_9 ___ 107':<,000 
645.800 1124.000 646,200 1194.000 
656.400 1356.000 660.700 1368.000 

8 

---663,400 -------1-508.-000---- ---664.-600- ---1518,-000----- ------
.000 ,000 .000 .000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

-- -- - -- - - " . 
• 
• 
• 
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• 
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• 
• 
• 
• 
• 

SECNO 
Q 
TI r1t:. 
Sb,OP!;; 

>tPROF 1 

DEPTH 
QLOB 
VLOB 
Xb,Oi;!L 

• CCHV= , 1 0 0 CEHV= 
i 49 0 NH CA Rf} i..i_SED 
*"3ECNO i I 5, ·;,7 0 

C\JSEL 
QCH 
VCH 
XLi;;H 

, 300 

• CROSS SECTION H 

1 1 5, 97 14,20 646.60 • 8250. i280, 6798. 
,00 ' 12:t 4.~2 

,000556 1 040. 1 O..s O • • 
1490 NH CARD USED 

• *SECNO 1 i 6,650 

3470 ENCROACHMENT STATIONS= 
• CROSS SECTION B 

116.65 14.39 646,99 • 8250. i 00 r, 6682 . 
. 05 ,88 4,77 

.000676 690. 680. • 
1490 NH CARD USED 

• *SEC NO 1 i 7. 36 0 

3470 ENCROACHMENT STATIONS= 
• CROSS SECTION C 

CRIWS 
QROB 
VROB 
l:si.QEifi; 

' 01) 
i 7:2, 

'i'.5 
i 040. 

675.0 

,OD 
561 , 

,76 
6':l O. 

905, 0 

117, 36 14.72 647,42 .00 

WSELK EG 
ALOB HACH 
~t~L XNCH 
I IE; Ifli. H1i:: 

646,60 646,85 
i 85 I , 1540, 

I YS!'i . fl~~ 
0 0 

1280.0 T\'PE= 

. 00 647.28 
1150, i 4 0 I , 

. 128 ,045 
0 0 

1231 ,5 T\'PE= 

HV 
AROB 

),:NR 
l~YMT 

.2~ 
231 . 
• i 43 

0 

HL 
VOL 

WTN 
r.11aaE 

. 01) 
o. 

.000 
.oo 

1 TARGET= 

,29 .42 
736. 54. 
. 130 . 045 

0 .00 

TARGET= 

.oo 647,97 .55 . 61 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 

EUHN SSTA 
IQP!Hi1 Et:li!;;;I 

. 00 634,90 
0, 634. ·:10 

632,~Q i7~.29 
i 076. 95 1255,23 

-675.01)0 

. 01 635.00 
i 3. 635.00 

632.60 675.00 
::>88.29 1263.29 

-905,C•OO 

.08 635.50 -•-- -- -- -8250,- - ---- 997-,- -- 7t39. -- ------i-14,-- ---- 838-, --- 1 1-1-9. - - - - i 03-.- -- -- -98-, -- ------- 21 ,- -- ----635, 5 0 -- -- - --- -- - - -
. 045 632. 7Q -- ------ 905, 0() 

• 
• 
• 
• 
• • 

. 08 __ J ,_19 6. 38 i • 11 . i I O • 045 . I 3 0 
,001129 720. 710. 720, 1 0 0 .oo 304.79 1209,79 

>1<_$ECNO 117, 6(10 

3470 ENCROACHMENT STAIIONS= 1005,Q 1231 ,5 IYPE= I8B!aEI= -!1H!5' !!Q!! 
CROSS SECTION 50 FEET DOWNSTREAM OF EMBARKMENT 

117,60 14,99 
8250. 491 . 

,09 1 . i 1 
.ii_Oi215 3 0 (r, 

647,69 
7634, 
6.70 
290. 

. 00 
126 . 
1 • 1 7 
3_(10. 

. oo 
443 . 
, 130 
___Q 

643.34 
1 139, 

.045 
___Q 

.65 .34 .03 635.50 
1 013. I I I. 22. 635.50 
. 130 .045 63:2,70 IO 05. 00 
__ O ___ ,00 2 05. 1 7 j210,!7 

.-.,-

. ,.-
,1 

q • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

------------ --- ------- -- -- . 
• 
• 
• 
• 
• 
•· 



• 
• MON. FEB 1 ~;. I 98 J , 3, 5 0 PM 

• SE,CNO DEPTH CI.JSEL CRIWS WSELK EG H'./ HL 
Q QL08 CiCH QR08 AL08 HACH AROl9 VOL • TIME VLOB \/CH \/ROB XNL !>(NCH XNR lJTN 
SLOPE !~LOBL ~(LCH XL08R ITRIAL IDC !CONT CORAR 

• -

CCHIJ=, , :3 00 CEHI/= ,500 
-1<SEC~i0 117. 700 • 3470 ENCROACHMENT STATIONS= 1020,0 1231 , 5 TYPE= 1 TARGET= 

CROSS SECTION AT DOWNSTREAM EMBAN~MENT • 117,70 15,43 
~S:25 0. 556. • ' j ii i . 30 

.001073 50. 

• *SEOlO 1 17,730 

3265 DIVIDED FLOW • 

647.83 ,00 .00 
7542. i53. 429. 
6.42 1 . 32 , i I 0 
50, 50. 2 

648.41 • 159 
1 i 74. i i 16, 

.045 , 1 1 0 
0 0 

3370.NORMAL BRIDGE,NRD= 0 HIN ELTRD= 664,00 MAX ELLC= 657.00 • 

.06 
l i 3, 
,045 

• 00 

CROSS SECTION AT DOWNSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE 

• NOTE:DIVIDED FLOW DUE TO PIERS CPIERS CODED ON X4 CARDS) 

11 7, 73 16, 0 I 642,31 . 00 .oo 648.55 .:24 .04 • El250, o. 8250, 0. 0. 2099. 0 . 1 1 4. 
. 1 0 ,00 3.93 .oo , 1 I 0 .045 • I I 0 , 045 

.001267 40. 30, 40. 2 0 o, . 00 • *SECMO 117,740 

• 1265 DIVIDED FLO!J 

.e.··--~ (I 

CLOSS BANK EL.El/ 
TW1~ LEFT/RIGHT 

ELM Ii~ SSH! 
TOPbJID ENDST 

-1020.000 

,02 635.20 
:22. 635.~!0 

632 .40 1020.0Ci 
i•:l'O,_tiji_. i210,80 

. 1 0 657,90 
:23, 658. ~~o 

632,30 1 074, 7::;1 
227'. 02 1 312. 3::;1 

-• - 337 0 NORMAL BR l-DGE ,-t!R[>=-- 0 M I-M--EbTRD=---664-, 0 0- MAX- EllC,. - -657-, 0 0 - -- - - - -- ---·- -- - - - -- ·--·- - - --- -·--· - - - --·--- - - - --- - -- - · · - --- -- - -- -- -- - -

CROSS SECTION AT UPSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE • NOTE1DIVIDED FLOW DUE TO PIERS (PIERS CODED ON X4 CARDS> 

• 11 7, 74 16.03 E,48. 33 ,00 .oo 648,57 .:24 ,02 • 0 0 657.90 
f~25 0, o. 8250, 0. o. 2102, o. f 1 5. :23. 658.~!0 

, 1 0 .00 3.~3 ,00 . I 1 0 .045 • 1 1 0 .045 632.30 1 074, 7::! 

• ,001832 I O, 1_0__,_ LO,___ _ .. o. 0 0 .oo 227.05 1312 .3~i 

• 
• 
·• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ,_ 
• . ) 



• 
• 
• 
• 
• 
• 

i"IQ.l::!.,_ FEB 16, 191:)1, 3: 50 PM 

SIECt~O DEPTH 
f! QLOB 
TIME './LOB 
SJi,,QPt; :,sl., 0 fi!.. 

1490 NH CARD USED 
•SECNO 117,770 

CWSEL 
1JCH 
'•ICH 
~~L~tl 

3470 ENCROACHMENT STATIONS= 

CRJ:WS WSELK 
QROB ALOB 
'./ROB Xt!L 
ls!.(H:lii: II!i:Il:1!.. 

S165, 0 1200.0 
CROSS SECTION AT UPSTREAM EMBANKMENT • 117,77 15,92 648,22 .oo .00 

:8250. 6~t3, 7584. 43. 7i7. • , 1 0 .87 5,"34 s•:; . - , 136 
,000'516 40, 30, 40, 2 

• «SECINO 1 1 7 . 84 0 

3470 ENCROACHMENT STATIONS- s,oo, 0 1200.0 • CROSS SECTIOH D 

1 1 7 , 84 16, 05 .,48, 35 .00 , 00 • :3250, 9-:~ "7 
' ' ' 

7232, 41 • I 1 7·:1 , 
. I 1 ,83 5,62 .77 , 136 

.000456 t:~ 0 . 70, 80 . 2 • CCHV,= . IO O CE:HV= .300 
1490 N~ CARD USED • ,i·SECi·~O i 18.70 0 

CROSS iiECT IOI~ E 

• 118.70 15. 19 lS48, 99 .00 .oo 
:2,25 0. 1245. 6603. 4i02. I 942. 

. 19 .64 3.43 .53 , 136 • , 0 0 0311 8:7'0. 860. Ei?O. 2 

1490 NH CARD USED 
--• - ot-SECl-lO -1-1-9 .440----- ---

.(::RO$$ !:iE_C TI OH F 

EC, HV HL 
Ht1CH AROB VOL 
XNCH ~:HR LJTN 
H1C H;:QtlI CQElsli: 

T'tPE= 1 TARGET= 

6Gf8, 73 .50 .03 
127b. 52. 1 1 6. 

.079 , 143 .045 
0 0 ,00 

TYPE= 1 TARGET= 

648.79 .43 ,03 
1287, 53. i 20. 

,079 • 143 , 04::, 
0 I) .oo 

6<19.13 • 15 ,32 
1925, 764. . 1:;i!i. 

~045 , i 36 , 045 
0 . __ Ji_ - .oo 

OLOSS BANK El-EV 
T\JA LEFT/RIGHT 

ELM It! SST1~ 
TQP!.i!H.! t;t~C!P 

-965.000 

, 13 635, 70 
23 . 635.70 

632.30 965.00 
216,15 1181,1:5 

-900,000 

,02 635.7!0 
23. 635.'70 

6'32~..:SO 900.00 
281 . 5 i 1181,51 

.03 635.90 
33. 635,90 

633.80 56. 09 
661 , 4-3 __ ]1Z_,_5::;: 

, i 

e1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1i':i,44 ,,02 ,,49.22 .00 ,00 6Gl9,40 .18 ,26 ,01 635.90 • 16 .oo ,00 6Gl9,40 • 18 ,26 • (J j 635.90 
~?.25 0, 2l6i5, 5975, 1 1 I , 2600. 1 511 . 174, 268. 43. 635,i90 

,26 ,83 3.95 .64 • 136 • 045 .137 .045 633.2(1 36.40 
• 000395 7 _ --- '~i(I. 740, '?50. 2 0 0 .oo 515.95 552,315 • 750 . 2 0 0 .oo 515.95 552,315 

• ------------------------------------------------------- .I 
• • 
•-------------------------------------. . - . 



• 
• 
• 
• 
• 

MON, FEB 16, 1981, 3;50 PM 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE_ !~LOBL XLCH 

1490 NH CARD USED 
"'$ECNO i 2!i. 160 

• CRO:;s SECT ION G 

120.16 14,82 649.52 • 8250. i 301 , 6013. 
'"3 j .89 4.68 

.00(1587 730, 720, • 1490 ~H CARD USED 
,+.SECl~O i20,600 • ------------ CROSS SECTION H 

120.60 14,32 649,72 • 8250, b86. 7338. 
.34 . as 5. 19 

,000739 450, 441), • 
CC.HV= ,300 CEHV= . 500 • 1490 NH CHRD USED 
•t=~t;;!.:;l::J b! r ~ i I !:l~ Q 

1 21 . 08 14.50 650,10 • 8250, 705. 7307. 
.37 .87 5.10 

.000705 520. 490 . • *SECIW 121.130 

CRlWS lJSELK EG 
QROB ALOB HACH 
'./ROB :U!NL XNCH 
XLOBR ITRIHL IDC 

.oo . 00 649,77 
936. 1465. 1284, 
i • 08 , i 4 i . 045 

___ "(30. 2 0 

,00 • 00 650, 1 0 
226 . 780, 1415, 

,72 . i 37 . 045 
450, 1 0 

.oo . 00 650 ,45 
238, 808. 1432. 

.68 . 137 , 045 
460, 2 0 

CROSS SECTION AT DOWNSTREAM FACE OF M-50 BRIDGE • 

HV HL OLOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 

Xi~R WTH ELMIN SSTA 
!CONT CDRAR TOPWID Et4DST 

,25 .34 . 02 636,20 
868. 333 . 52. 636.20 
. 094 . 045 .634.70 27.84 

0 ,00 582.75 6 i O ,59 

.37 .29 . 04 636,70 
316. 365 . 57. 636.70 
. 138 .045 635.40 21 . 93 

0 .oo 466.50 488,43 

.36 .35 • 00 636,90 
350. 394. .63. .636.90 
. 139 . 045 635.60 20 ,58 

0 .oo 481 . 05 5 01 , 63 

ROAD PROFILE MODIFIED TO REDUCE CONVEYANCE OVER ROAD (DUE TO BUILDINGS> 

-- . --
• 
• 
• 
• 
• 
•• 

-1 21-, -1-'3- -~- - 1 4-,--06 -
><25 0. 0, 

,'37 .00 
, 0 0 0515 6 0, 

-650.36-
8250, 
3.39 

50, 

-- .. - .,,o O -
jL 

.00 
60, 

-, -0 0---- -65 0-,-54-
o, 2436. 

. 1 1 0 ,052 
2 (I 

-- -- --. 1-8---- - --,-03 --- ,-05-- 656-,-60 
il • 39Z, 63, 653.6!! 

, 1 1 0 .045 636.30 246.82 
0 . 1)_0 179.58_ 426.40 

• 
• PAGE t 2 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

- --------- . . ~• 
• 
• 
• 
• 
• 
• I 



• 
• 
• 
• 
• 
• 
• 
• 

110N, FEB 16. 19B1 

Sl~CtlO DEPTH 
Q OLOB 
TIME '•'LOB 
Sl=QE'.l;; Xi.QE)L 

'3PE_C_JAL BR IOGE 

S!L__;~K )~KOR 
, '30 I , 50 

*SECNO 121 .190 
CLASS H LO~ FLOW 

.3.. c:; ,._ ..... 

CWSEL 
l~CH 
VCH 
:~bC!:I 

COFQ 
2.50 

CRIWS 
QROB 
'./ROB 
~b,Hil!i: 

ROLEN 
'(10 

WSELK EG 
RLOB H~lCH 
Xt~L )i~ICH 
II!i:XE:l!. lf:)C 

~ 
72600 

HV 
i:!ROB 

iiNR 
I !.: 1:m I 

l2..!l!E'. 
5, (•0 

HL 
VOL 

lJTN 
~Yaee 

BARES 
"936, 00 

• LOSS 
TWA 

ELMIN 
IQE'.!Ht> 

ss 
, 00 

BAHK ELEV 
LEFT/RIGHT 

SSTi~ 
Et:JL> ~~ 

Ei.C!:ILI 
636, 8(1 

3420 BRIDGE W.S.• 650,15 BRIDGE VELOCITY•J 9.23 CEI_LC:UUlTED CHANNEL AREA• , 

• EGPB_S EGLI,~ H3 QWEIR l~PR 

.!__Q_O 65(! _ _._!:i_!:i_ ._Qi (i, 8250_, • 
CROSS SECTION AT UPSTREAM FACE OF M-50 BRIDGE • 1:21. 19 14, 07 

t:1250, o. • ,37 .00 
• 0 iO 051 3 ~- 0' 

• 149 0 NH CARC, USED 
*SECNO 121 .240 

• 3265 [>IV I OED FLOI.J 

1550,37 
8250. 
3.38 

60. 

CROSS SECTIO~ I 

.oo .00 6~)0 I 55 
o. o. ~~437, 

• 00 ,liO , 052 
60. 0 0 

BARER 

~~-3_6 __ ! 

TRAPEZOID 

, 18 
0 • 

• 1 I 0 

ii 

AREA 
931._ 

• 0 I 
400, 
, 045 

.QQ 

ELLC ELTRD 

650.70 651 , 00 

,00 656,610 
63, 653 .t5 0 

636,30 246 ,8;2 
iZ2,:;ii;i :iifl I :i I 

ELCHO 
636.80 

894. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

•--------------------------------------------. 

--• ----

1:21 ,24 
8250, 

14,20 
172. 

--- ---, 38- ---- --- -, 73 ·--
.000332 _f;)O. 

• CCH\/,= , 1 00 CEHV= 
1490 ~~ CARD USED 
-1<8ECi·~O i2i,40-U 

• J_265 DIV I OED FJ,J:l_j,J_ 

•550,40 .00 
7898. 181. 
--3.40- -·-·---·•,43-

60. 60 I 

,300 

.oo 6~i0.58 ,17 ,02 .oo 637.70 
237, ~!322, 41 9, 4 04, 64, 637, l 0 

----,-123---- ----,045------ ·-,-129 -----------.-045--- -636,20---20-1.-7:3-------
Q Q .ii , 00 54 i ·-iii 849. b~~ 

• CROSS SECT IOI~ DOl,!NSTREAl'I CIF DAM 

• 
• 
• 

. -· - -- ··- --· -- -- .. ---- -- -·. . 
• 
• ., 
•• 
• 
·-' 



• 
• 
• 
• 
• 
• 

MON, FEB 16. 19BLL. 

'3ECNO 
Q 

TIME 
;a.LOPE 

l :;:: 1 , 4 0 

~~-~;i_O. 
.39 

• .0 1j G328 

DEPTH 
QLOS; 
: ... •LUE1 
XLOE,L 

14, 2:::i 
i 7'2, 

.72 
j:: Cl Q_,_ 

• 1490 NH CARD USED 
-l<SECr-iO i 21 , 44 0 

CI.JSEL 
!KH 
VCH 
i~ 

6::10, 4::1 
7894, 

3,39 
i 5 u. 

CROSS SECTl_QH AI DAM • 

CRIWS 
QRU!8 
VROIB 
.X..i..Q~ 

.oo 
i 84. 

,42 
~~00. 

WSELK 
ALOB 
Xt~L 
ITRI At. 

.oo 
239. 
. 123 

2 

EG; 
HA,CH 
xtiiCii 
ll•C 

6:li0,63 
2,331 , 

,045 
0 

HV 
AROB 

xr4R 
.Ii;J;i,iiI 

, 17 
437. 
. i 30 

0 

HL 
VOL 

wn-1 
CQRAR 

' o:. 
415, 
,046 
,00 

OLOSS BANK ELEV 
TiM1 l- ~:ET/RIJ._HT 

ELM IN BSTA 
TOPWID ENDsr· 

,00 
66. 

636.20 
548,_§~ 

" 

637,710 
637. ;~o 

201 ,5B 
851._l 4 

,21,44 5,97 650,37 ,00 ,00 6~;0,71 ,34 ,03 ,05 644.4!0 
!~250, 149. 7988, 113, 90, 1671. 92. 418. 67. 644.40 • ___ ,40 _ i ,66 4.78 j._23 _,!_ii) _____ , _ _Q_-1_1:> ,U0 .046 644,4Ct 247.71> 

.0>01981 ~,o. 50. 50. 2 o o .oo 331,03 578.7!;, 

• 1490 NH CARD usgD 
•SECNO 121,500 

• CROSS SECTION UPSTREAM OF DAM 

• 
• 

1~21,50 
~:i:25 lj. 

,40 
• 0 (1 0'31 6 

12, 15 
~i8. 
~ 61 
~~ (I I 

1490 NH CARD 0SED 
• •SECl-iO 1 22,240 

1,50, 65 
8142. 
2,77 
so. 

CROSS____;,IECT I ON J 

• 1 :22, 24 
~::250. 

,46 

14.07 
.-,"? .:::.1 • 
,44 

f,50, 87 
7873, 
3.92 

.00 
50. 
,50 
50, 

,00 
~150, 

,67 
--• ----- -· -,-0 uj 05 06 -- ---· t'E; 0 ,-- -· 75 I),-------- 76 0, 

• I 49 0 riH CARD USED 
·«SECl-10 122,870 

CROSS SECTION K 

• 
• 
• 
• 
·• 

?2 il~Z 
:3250, 

' !" 1 
000396 

l J, 20:: •S~ l 1 2~ 
•3;;~6. 7292, 

,66 3.45 
640, 630. 

,QO 
32, 
.44 

E;40, 

,00 
95. 

_,__J_g~ 
2 

,00 
61 , 

, 143 

6~i0, 77 
~!938. 
_, 04_~ 

0 

15~;1,10 
~!007, 

,045 
-- - ·--- -2---- ----·- -- Q __ _ 

,QQ g~i1 .;:;~ 
I 408, ~n 13. 

, 136 .045 
2 0 

• 12 
99. 

,_LU 
0 

,03 
421 
, 046 

,00 

.02 
67. 

638.50 
344.33 

644.50 
644.50 

247. 4:S 
591 • 8 I 

,23 ,30 ,03 644.50 
522. 470. 74. 644.150 
.095 .046 636.80 88.27 

- ·-· -----0---------.00------405 .• .07-. __ -493,34 . 

.. l !'i! ais ' QI 644,::i 
71 , 515, 80. 644,:50 

.143 .047 637,30 81, 27 
0 , 00 487,65 568, 9:2 

::,fU:i..E 

., 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ., 
., 
.., __ 

., 

., 

., 

.I 

.I 
ll> 



• 
• 
• 
• 
• 

',ECHO 
Q 

TIMc 
SL.OPE 

DEPTH CWSEL 
(!L08 QCH 
VLOB \/CH 
xl08L XLCH 

1490 NH CARD USED 
*SECNO J :23 .39_Q_ 

• CROSS SECTiOii L 

123,39 15.44 651 , 44 • 8250, i 3:2:2. 6407, 
,56 .64 3.50 

, 0 O 039 0 530, 520. • 1 49 0 tlH CARD USED 
~sECNO 124.070 • CR09S SECTION M 

• 
• 
• 
• 
• 
• 

- •----
• 
• 
• 
• 
• • 

124,07 
:3250, 

.63, 
,000438 

1 6, 1 I 651 , 71 
1254. 6242, 

,70 3.70 
690, 6SO, 

CRIWS WSELK 
QR08 Al08 
'./ROB Xr~l 
XLOBR I IEI !:lb 

.oo .00 
520, 205i . 

,85 , i 36 
530, j 

.oo .00 
754, i779. 

'6'5 , i 07 
690, 0 

EG HV 
HACH AP.OB 
Xr-iCH g;-IR 

'IDC I "Q~lI 

651 , 59 , 15 
i 83i , 6i5. 

, 045 097 
0 0 

651,88 . 16 
1686, 1 1 64, 

, 045 , i 36 
0 0 

HL OLOSS 
VOL TWA 

WT,~ tLMir~ 
"QP.!:!El TOP!\! H.! 

, 21 , 0 0 
564. 87. 
, 047 636,00 

.00 _ 714,15 

,28 ,00 
636. 1 01 , 
,U!i~ !;i35,!;j,, 

.00 972.37 

BANK ELEV 
LEFTi'RiGHT 

SSTA 
Ei:!t>ST 

644.50 
1544.50 

2i0.47 
924, 63 

644.60 
644,60 

365.88 
1338.25 

=: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

- --------- - --- --- --- -- ------ . 
• 
• 
• 
• 
• 
·--
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1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

4)DOCUMENTTYPE: _5()=--'f:,.,--"·-· __ _ 



• 
• 

TUE, FEB 1 7, 1 9B 1, 4: I 6 PM • 
• ~*****~~***~~k*~~****~~**~~**~******************** 

HEC2 RELEASE DATED NOV 76 UPDATED APRIL 1980 
• ERROR CORR - 01,02,03,04 

MODIFICATION - 50,51,52,53,54 
~*~****~****~~~*W*~*~**~*~**~~******************~* • 
Tl HUD-FIA FLOOD INSURANCE STUDIES H-3970 WILLIAMS & WORKS 

• T2 VILLAGE OF DUNDEE RII/ER RAISHI 
PRS AUG.,1980 

T3 RIVER RAI~,Hl -DUNDEE: 50-YEAR FLOOD+ EXISTING CONDITIONS 

• ,J 1 ICHECK HlQ NIN¥ IDIR STRT METRIC HI/ 1 NS Q 

o. 3, O, o. , 000000 , 00 ' 0 • J2 NPROF IPLOT PRFVS XSECV XSECH Ft4 ALLDC IBW 

• 2.000 ,000 -I, 000 ,000 , 000 l,3[11) .000 

• 
• 
• 
• 
• 

--•-----
• 
• 
• 
• 
• 
• 

• 
• 

PAGE 16 • 
• 
• 
• 
• 

l,JSEL FQ • 
o. 647,300 .000 • CHNIM !TRACE 

,000 .ooo .ooo • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•·~ 



• 
• 

TUE, FEB I?, 1981, 4:16 PM • 
• 
• 
• 

5EUlO 
Q 

TIME 
SLOPE 

*PROF 2 

DEPTH 
QLOB 
VLOE: 
XLOBL 

CIJSEL 
QCH 
VCH 
XLCH 

CCHV= ,100 CEHV= ,300 
1490 NH CARD USED 

• ~-SECtW 115,970 
CROSS SECTION A 

• 
• 

11 5, 97 
9200, 

,(10 
, 0 0 0517 

14,90 
1875, 

,75 
1 040, 

• 1490 NH CARD USE[, 
MSECNO 116,650 

647,30 
7121 , 

4.40 
1 030, 

• 3470 EtKROACHMENT STATIONS= 
CROSS SECTION B 

• 1 16, 65 15, OE, 
9200. 1262, 

,05 , 94 • ,000670 6•:;.o. 

• 149 0 NH CARD USED 
*SECNO 117,360 

647,66 
7217, 
4,90 
680, 

• 3470 ENCP014CHMEtH STATIONS= 
CROSS SECTION C 

CRJl,JS 
QROB 
I/ROB 
XLOBR 

,00 
204, 

,76 
1 04 0, 

675.0 

,00 
72\ , 

,83 
690. 

905,0 

WSELK 
AL08 
XNL 
ITRIAL 

i:',47,30 
2513, 

,098 
0 

1280.0 

, (1 (1 

1345, 
, 12? 

0 

EG 
HACH 
:~NCH 
JDC 

647.53 
1618, 

, 045 
(I 

TYPE= 

647,95 
1472. 

, 045 
0 

1231 , 5 T'T'PE= 

HI/ 
AP.OB 

XNF-· 
ICO~lT 

,23 
268, 
, 143 

0 

HL 
VOL 

MTN 
CORAR 

,00 
0, 

,000 
,00 

1 TARGET= 

.30 ,40 
868, 64, 
, 130 ,045 

0 .00 

TARt;;ET-

OLOSS BAHK ELEV 
TWA LEFT/RIGHT 

EL MIN SSTA 
TOPWID ENDST 

,00 E-34, 90 
0 , 634,90 

632,40 98, 00 
\ 1 58, 31 1256.31 

-675.000 

,02 E,35, O(t 

1 4 , 635,00 
632,60 675,00 
589,70 1264.70 

-905,000 

•- - ---1-1.;"., 36 - .. 15.,.37 .. --648.,.07'..-- --- -,-00 ----··•--• 00 .648,66_ .. ---- _,.59 ...... ----62--- __ ,_(19 ___ .635,50._ 
9200, 1273, 7793. 333, 974. 1 170, 1 1 5. 112, 2 1 ~ 635,50 

. 08 1 , 31 6.66 1 , 16 , 11 0 .045 , 130 . 045 632,70 905,01) • ,001159 72(1, 71 0, 720, I 0 0 , 00 305,73 121 0, 73 

• ·«·3ECNO 117. 60 0 

3470 ENCROACHMENT STATIONS• 1005,0 1231 ,5 TYPE• TARGET= -1005,000 
• CROSS SECTIOM 50 FEET DOlJNSTREAM OF EMBARKMENT 

1\7,1;0. 15,€.3 6413.33 .oo ,00 649.0'5 .71 ,35 ,04 635,50 • 9200 I 628, 8424, 148. 514, 1 \ 9 1 , 120 I 126. 23, 635,50 
,09 1.22 7,07 I , 24 . l 3 0 ,045 , 130 .045 632.70 1 o os. o o· 

,001277 300, 290; 300. 0. 0 0 .. , (10 201:,, 12 1211-.12 • 
• 

PAGE I? 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

' . 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 

TUE, FEB 1 7, 1 981 , 4: 1,_; PM 

SECNO DEPTH CWSEL 
Gl QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHV= ,300 CEHV= • 5 0 Cl 
*SECNO 117,70(1 

CRIWS ldSELK EG HI/ HL 
QROB ALOB HACH AROB \IOL 
VRDB )<NL :~NCH }<NR WTN 
XLOBR !TRIAL IDC ICONT CORAR 

3470 ENCROACHMENT STATIONS= 1020,0 
• CROSS SECT ION AT DOl,JNSTREAM 

1231 , 5 TYPE= I TARGET= 
EMBA~lKMEtH 

• 117,70 1 6, 07 64B,47 ,00 
92001 695. 8326, 179. 

I 00 649, 13 ,65 ,06 
489, 1225. 128, 128, 

• 
, 1 0 1 . 42 .6,80 1 , 41 

. 001134 50, 50, 50, 
, 1 1 0 ,045 , 1 1 0 ,045 

2 0 0 .oo 
-i~SECNO 1 1 7 , 7'3 0 

• 3265 DII/IDED FLOW 

• 3370 NORMHL BRIDGE,NRD= 0 MIN ELTRC,= 664,00 MAX ELLC= 657,00 

• CROSS SECTION AT DObJNSTREAM F1'1CE: OF HNN ARBOR RAILROAD BRIDGE 

NOTE:DIVIDED FLOW DUE TO PIERS <PIERS CODED ON X4 CARDS) 

• 11 7 I 73 16,73 649, 03 ,00 ,00 649,28 ,26 ,04 
9200. o. 9200. o. 0. 2261 I O, 130, 

. 1 0 .oo 4, 07 .oo . 1 1 0 .045 , 1 I 0 ,045 • ,001282 40, 30. 40. 2 (I 0 ,(10 

--1<SECNO 117,740 • 3265 DIVIDED FLOW 

P>iGE 1 8 

OLOSS BANI< ELEV 
TWA LEFT/RIGHT 

ELMIN SSTA 
TOPt,IID ENDST 

-1020,0-00 

,02 f.:,35 ,20 
23, 635,20 

632,40 1020,00 
191 . 75 1 21 1 , 75 

. 12 657,90 
2"" ~. 658,20 

6'32.30 1 074. 67 
229,06 1313.57 

. ·•· -- - ---- -- -- --- - ---- --- ----- - ---··--- --
'337 0 tiOJ<•MAL BRIDGE, _tl_R[l= _ ____l)____f'l_l M EL TR.D= 664. 0 0 MA)'. ELLC= 657, O O 

- -- ----- -- --- --- --- --- -------- - --- --- --- --- - -- _ _,_____ --- - ------- --- - - ------ -

•• 
• 
• 
• 
• 
• 

11 7, 74 
'3200, 

. 1 0 
.0018::lt 

CROSS SECTIOH AT UPSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE 

HOTE:DI\/IDED FLOW DUE TO PIERS (PIERS CODED ON X4 CARDS) 

16,74 649,04 .00 .oo 649.30 .26 
0, 9200, 0. o. 2264, o. 

,00 4,06 .00 . 1 1 0 , 045 , 1 1 0 
1 0, 1 0, t O . 0 0 0 

,02 ,00 657.90 
130, ,,-~.,. 658 ,20 
,045 632, 30 1074.67 
.oo 229, J)•3 1313.59 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

-·• 
• 
• 
• 
• 
• 
·-
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• 

TUE, FEB 1 7, 1981, 4: 16 PM •• 
SECNO DEPTH GWSEL CRIWS ~ISELK • Q GJLOB •~CH QROB ALOB 
TIME VLOB VCH VROB XNL 
SLOPE XLOBL XLCH XLOBR ITRIAL • 

1490 NH GARD USED • -.sECIW 1 I 7,770 

3470 ENCROAGHMENT STATIONS= 965.0 1200.0 • CROSS SECTION AT UPSTREAM EMBANKMENT 

• 
• 
• 
• 
• 
• 
• 
• 

--•-. 

117,77 16.62 648,92 
9200, 750, 8401 , 

, 1 0 ,95 6,29 
,000545 40, 30, 

·«SEGNO 11 7,840 

3470 ENCROAGHMENT STATIONS-
CROSS SECT I Otl D 

11 7, 84 16,77 649,07 
9200. 1172, 7980. 

, 1 0 ,90 5,92 
,000476 80, 70, 

CCHV= , 1 00 GEHi/= ,300 
1490 NH CARD USED 
>tSEGNO 118,700 

CROSS SECTION E 

118,70 15,95 649,75 
9200, 1515, 

,19 .68 
. 000309 870, 

1-49 0 -lm--CARD USED ----
. .,SECNO 11 9, 44 O 

7169, 
3.54 
860, 

• 3265 [lI\/IDED FLOlJ 

CROSS SECTION F 

,00 ,(10 
49, 791 , 
,88 , 136 
40, 2 

900.0 1200,0 

,00 , 0 0 
47, 1302, 
.83 , 136 
80, 2 

,00 ,00 
516, 2214, 

,58 , 137 
870, 2 

• 
• 

-------------

PAGE 19 • 
EG HI/ HL OLOSS Bi'lNl< ELEV 
HACH HROB VOL Tl,JA LEFT/RIGHT • :~NCH )\MR l\!TN ELMIN 5STA 
IDC ICOHT C:ORAR TOPlJ l D ENDST • 

• 
T'fPE= 1 TARGET= -965.000 • 

649,48 ,56 ,03 , 15 635.70 
1335. 56. 132. 24, 635,70 • .079 , 143 ,045 632,"30 965,00 

0 0 ,00 218, 07 1 1 83, 07 • 
T'fPE= ' TARGET= -900,000 • 

649,54 ,47 , 04 ,03 635.70 • 1348, 57, 136. 24, 635,70 
,079 , 143 .045 632,30 900.00 

0 0 , 00 283,50 1183,50 • 
• 
• 649,90 , 1 5 ,33 , 03 635.90 

2(125, 896. 214. '33. 635.90 
,045 , 137 ,045 633. 8(1 53.24 • 0 0 .00 666.39 719.63 

-• 
• . ---- . 

650, 1 7 , 19 , 01 635.90 1 1 '3 , 44 16,78 
·320 0, 2547, 

• ,25 . 8':l 
. 00039'3 75(1, 

• 
• 
• 

649.98 
6511 , 
4, I 0 
740. 

.00 
1 41 , 

, 61 
750 I 

.oo 
2870. 

, 136 
2 

1586. 
,045 

0 

232. 
.138 

0 

.26 
298. 
,045 
.oo 

44, 635.90 
633.20 33,78 • 575. 02 6'.34,03 

• 
• 
• 



• I I 

• • 
Tl.IE, FEB 1 7. 1 981 , 4: 16 PM PAGE 20 • • 

SECIW DEPTH Cl~SEL CR.TWS l,ISELk' EG HI/ HL OLOSS BANK ELEV • Q QLOB QCH QROB ALOB HACH AROB VOL TWA LEFT/RIGHT • TIME VLOB VCH './ROB XNL :~MCH ;<HR WTH ELMIN SSTA 
':.LOPE :<LOBL XLCH XLOBR !TRIAL lDC ICOHT CORAR TOPl,l l D ENDST • • 

1490 NH CARD USED • "-SECNO 120.160 • CROSS SEC:TION G 
-- ---- -

• 1·;;,o, 16 15.58 650, 28 .oo ,00 650,53 .25 ,34 ,02 636,20 • -- - --

9200. 1549, 6462, 1189, 1662- 1351 , 1 (157, 371 , 54, 636.20 
, 31 ,93 4,78 1 I t 2 , 1 41 , 045 ,095 ,045 634,70 24,67 • , 000571 730, 720. 730, 2 0 0 • OJJ 611 . 29 tS:?,5, 96 • 

1490 HH CARD USED • :+SECNO 120,600 • CRO'SS SECTIOH H 

• 120. 6 0 15, 07 650. 4? , Oll .oo 650,86 .39 ,29 ,04 636,7() • 9200. 859, 8023, '317, 906, 1489, 49ll, 407, 60. 636,70 
,33 .95 5,39 .65 . 137 , 045 , 144 ,045 635,40 15,90 

• ,000746 450, 440. 450, 2 0 0 ,00 570 I 79 586,69 • 
• CCHV= .300 CEHV= , 500 • 1490 NH CARD USED 

*SECNO 121.080 

• 121 , 08 15,24 650,84 .oo '0() 651 , 22 ~38 
_, 

1 .!>'C• , () 0 636,30 • 9200, 881 , 7983, 337, 936, 1506, 545, 440. 67, 636.90 
,36 .94 5,30 .62 , 137 ,045 , 145 ,045 635,60 14,45 

• ,000710 520, 490, 460, 2 0 0 .oo 596,95 611.40 • 
*SECl~O 121. 130 • • 3265 DIVIDED FLOW 

·-•-· . 
. . - .. - --CROSS .e3ECT I ON - /'.ff .. DOWHSJ"REAM.SACE .. OE M:-:-50 .. BRIDGE _____ ... __________ . ____________ ------···· ____ _ - ---~----···----- - ------· .• 

ROAD PROFILE MODIFIED TO REDUCE CONVEYANCE OVER ROAD <DUE TO BUILDINGS> 

• 121.13 14,81 651 , 11 ,00 ,00 651 . 31 .20 ,03 , 05 656.60 

., 
9200, 0, 9200, o. I), 2570, 6, 444, 6?. 653,60 

• ,36 ,l)I) 3,58 , 06 . 11 0 ,052 , 11 0 ,045 636 r 30 246.72 
,000540 60, 50, 60, 2 - 0 0 ,00 259,84 ?87.86 • 

• • 
• • 

, . 

•---------------------------------- • 
' • •·--



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

TUE, FEB 17, 1981, 4:16 PM 

SECNO DEPTH Cf.JSEL CRiloS t.lSELI< EG HV HL OLOSS BANK ELEV 
Q QLOB QCH GROB ALOB HACH AROB 1/0L TlslA LEFT/RIGHT 
TIME \/LOB \/CH \/ROB XNL XNCH XNI? hlTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I1RIAL JDC ICONT CORAR TOP~JHl ENDST 

SPECIAL B~IDG-E 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU 
.90 1 , so 2,50 .oo 72,00 '5, 0 0 936,00 , 00 636,80 

,i.SECNO 1 21 . 19 0 

3265 DIVIDED FLOW 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR SAP.EA TRAPEZOID ELLC ELTRD 

653,36 651 ,32 , 01 912. 8311, 936. 

CROSS SECTION AT UPSTREAM FACE OF M-50 BRIDGE 

121.19 16.50 652,80 ,00 .oo 652,95 • 1 5 
9200. o. 8959. 241, 0. 2874, 763. 

,37 • 0 0 3. 12 ,32 , 11 0 ,052 • 11 0 
.000361 60, 60, 60. 2 0 2 

1490 NH CARD USED 
,tSECND 121,240 

CROSS SECTION I 

121 . 24 
92(10, 

16,63 
225. 

652.83 .00 .oo 652.97 .14 
8526. 449. 336. 2734. 1694, 

AREA 
931 . 650. 70 651.00 

I ,64 .oo 656.6(1 
448, 68. 653.60 
.045 636,30 246.50 
.oo 798.42 1 078.42 

,02 ,00 63?.70 
454, 69. 637,70 

ELCHO 
636,80 

•---------- - -,38--------- -, 67 -3,12------- --,26- ___ ,_123 ________ ,_0~_5 _____ ,_t8Z 
60. 60, 0 0 0 

__ ,_OA5 ____ 61_6 ,_20 ____ 1_~4_,_6_1 ____________ _ 
.oo 884,64 1079.25 

• 
• 
• 
• 
• 
• 

, (100225 60. 

CCHV= .100 CEHV= .JOO 
1490 NH CARO USED 
"'SECHO 121,400 

CR.PSS S!;,CT I OH DOW~ISTREAM Qf:_C,AM 

121,40 16 .66 652.86 .oo 
9200. 225. 8520. 455. 

,39 .67 3, 11 ,26 
,(100222 200. 150. 200, 

• 00 653.00 , 14 .03 , 00 E,37, 70 
338, 2742. 1723~ 472, 73, 637.70 
, 123 . 045 • 188 , 046 636,20 194,49 

I 0 0 .oo 886,09 1 080, 58 
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• 
• 

TUE, FEB 1 :', l 981, 4: 16 PM • 
SECNO DEPTH CWSEL CRIWS ltlSELK • 0 QLOB QCH QROB ALOB 
TIME VLOB VCH VROB )<NL 
SLOPE :~LOBL XLCH :~LOBR ITRIAL -• 

1490 NH CARD USED • ·<•SEC NO 1 2 t , 44 0 
CROSS SECTION AT DAM 

• 121 , 44 8.44 652,84 , 0 0 .00 
9200, 185, 8714, 301 . 145, 

,39 1, 27 3,69 .43 , 1 1 0 • ,000742 50, 50, 50, . ., 
~ 

1490 IIH CARD USED • *SECNO l 21 , 5 0 0 
CROSS SECTION UPSTREAM OF DAM - 1 -:-, .. c; r, 1 d d '? - l ~ l I <.J 'J ' ""T • -. ' 

9200, 87, 
.40 .59 • ,000196 50, 

• 1490 NH CARD USED 
·~SECNO 1 22. 24 0 

c_c::;_,:,. Y"? 
--••JIC..' ;1 

8947. 
2,49 

50, 

CROSS SECTION J • 
• 
• 

122,24 16, ::::o 
92(10, 62, 

,46 ,48 
,000329 760. 

1490 NH CARD USED 
•SECNO 122,870 

65~, 1 0 
8345, 
3,53 
750, 

--•-- .::-: .. -:--::--: ___ CROSS--SEC.T-ION -K-

122,87 16.04 653,34 

• 9200, 1345, 7783, 
,53 ,66 3, 15 

,1)00267 640, 630. • 
1490 NH CARD USED 

• ,t<SECNO 1 23. 39 0 

• 

"r, r,n 
• 'V ••• ,vv 

!66, 149, 
.22 , 123 
50, .-, 

~ 

,0(1 ,00 
792, 130, 

.61 , 143 
760 I 2 

--- - --- --- --

.00 ,00 
72, 2026. 
.43 , 136 

€.40. 2 

PAGE 22 

EG H'I HL OLOSS BANK ELEV 
HACH AROB VOL Tl,IA LEFT/RIGHT 
XNCH )\MR 11.ITt• ELMJN SSTA 
JDC ICONT CORAR TOPlHD ENDST 

653,04 ,20 ,02 , 02 644,40 
2362. 699, 477 I 74, €,44 ,40 

,045 , 1 6€, , 046 644.40 238.98 
0 0 ,00 765,88 1004, 86 

'-C::'7 r,-, Ml "., , .. ~.A.A ic:::o. 
._. --· •.J ' ••• t • ~.J ,/ ,v~ , Vt '-' "T"T • -..JV 

3589. 759, 482, 75, 644.50 
.045 . 170 , 046 638.50 237.70 

0 0 .oo 771 . 92 1009, 62 

653,28 . 18 , 19 ' Q;;? 644,50 
2364. 1296, 553, 87. 644,50 

,045 , I 08 ,046 636,80 79.55 
0 0 .oo 67'4, 1::l 753.69 

----- -- --- ------- ----------- - --- --- --- --- - --- -----

653,47 17 ' ~ . 1 9 , 00 644.50 
2475, 1156' 615, 96. 644,50 

,045 , 143 , 047 637,30 65,57 
0 I) .oo 521 , 14 586, 71 

•-----------------------------------

• 

I I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• -~ 
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T JJE , FEB 1 7, 1 98-1 I 4: 16 PM 

- ·--------

PAGE ,.,., 
~ -· • ----- -- • 

SEC140 DEPTH ClJSEL CRl~IS 1,JSELK EG H\/ HL OLOSS BAHK ELEV - fJ I.II Ct.Q l':'1(""1-,f. f.'tDnA i11 nc UOt""U ~.1cno VOL Tl,1t'. I C'C'T...-'CTrt..fT • - .......... ..,, .... --~--· .. .............. L.' n1...•-•1J lln"9•1J ni--,,.,.•a..• I \\'n t-1...1 If" .... ,I, \,;U It -TIME \/LOB \/CH \/ROB }(HL Xl4CH l<IIR IJTH ELMIH SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST • ------- • 

CROSS SECTION L • • 123,39 17,50 653,50 ,00 , 00 653,61 , 1 1 , 1 4 .oo 644,50 
':1200, 1870, 6563. 767, 2963, 2122, 912, 679, 1 04, 644.50 • ,59 , E,3 3, 09 .84 , 136 .045 ,097 ,047 636,00 184, 07 • , 000251 530, 520, 530, 0 0 0 .oo 751 . 72 935.79 

• 1490 NH CARD USED • ,i<SECIW 124, 07 (I 
CROSS SECTIOH M • • 124,07 18, 08 653,68 .00 .oo 653.78 , 1 0 1 .,. . ' ,00 644,60 

9200, 2136. 6034, 1 030, 3091 , 1944, 1669, 779. 1 18, 644.60 • ,67 ,69 3, 1 0 ,62 , 1 03 , 045 , 135 , 04:3 635.60 237.87 • , 000255 690, 680. 690, 0 0 0 ,00 I 1 07, 82 1345,69 

• • 
• • 
• • 
• • 
• • 
-• -- -· -· - -------------------- ------- - ---- ------ -- ------ ----~--------- ------------· ---- ----- ------ ---- ---- ---- -· -- ----- • 
• • 
• • 
• • 
• • -., • 
• • 
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TUE, FEB 1?, 1 981, 4: 1 6 PM • 
• ~**~~***~**~******~~**~*~********=~*~*****•~~~***** 

HEC2 RELEASE DATED HOV 76 UPDATED APRIL !980 
• ERROR CORR - 01,02,03,04 

• 
MODIFICATION - 50,51,52,53,54 

~~~~*****~***~***~~•***~*•*~*~*****~***~**~**~**** 

Tl HUr•-FI~ FLOOD HISURANCE STUDIES H-3970 WILLIAMS & WORhS PRS AUG,1980 
• T2 

• 
• 
• 
• 
• 
• 
• 
• 

--•---
• 
• 
• 
• 
• • 

T3 

.J 1 

J2 

VILLAGE OF DUNDEE RIVER RAISIN 
RIVER RAISIN -DUNDEE: 100-YEAR 

I CHECK HlQ NHIV IDIR 

o. 4, o. o. 

NPROF IPLOT PRFVS XSEC'~ 

3,000 ,000 -1, 000 .000 
• 

FLOOD+ EXISTING CONDITIONS 

STRT METRIC HVIHS Q 

.000000 , 0 0 . 0 

XSECH FN AL LDC IBLJ 

.00(1 1 , 300 .000 

• 
• 

PAGE 24 • 
• 
• 
• 
• 

l,JSEL FQ • 
o. 647,600 ,01)0 • CHNIM ITRACE 

.0(1(1 • 0 00 .ooo • 
• 
• 
• 
• 
• 

--- ----------- ------- - - - . 
• 
• 
• 
• 
• 
·-



• 
• 

TUE, FEB 17, 1981, 4:16 PM • 
SECtW DEPTH CW3EL • Q QLOB QCH 
TIME I/LOB VCH 
SLOPE XLOBL XLCH • 

*PROF 3 • CCHV= ,100 CEHV= ,300 
1490 NH CARD USED 

• ·•SECtW 1 I 5,970 
CROSS SECTION A 

• 11 5, 97 15.20 
iOiOO, 2267. 

,00 ,81 • , 000551 1 040, 

8 149 0 tilH CARD USED 
*SECNO 1115, 650 

.647,60 
7604, 

4,61 
l 03 (I, 

• 3470 ENCROACHMENT STATIONS= 
CROSS SECTION 8 

• 11 6, 65 15.38 
10100, 1455, 

,04 1 , 01 

• ,000727 690, 

• 1490 t~H CARD USED 
.,,sECNO 117,360 

647,98 
7:~06. 

'5, 1 9 
680, 

• 3470 ENCROACHMENT STATIONS= 
CROSS SECTION r 

CRIMS 
QROB 
VROB 
XLOBR 

.oo 
229. 

,81 
1 04 0 , 

675,0 

.oo 
839. 

,90 
690, 

9 05 , 0 

1,ISELK EG HI/ HL OLOSS BANI< ELEV 
ALOB HACH AROB './OL TWA LEFT/RIGHT 
XML XHCH XNR WTN ELMlN '3STA 
!TRIAL IDC !CONT CORAR TOPI~ ID ENDST 

647,60 647,85 .25 .oo , 0(1 634,90 
2815. i 65 i , 284~ o. (i ' 634.90 

.098 , 045 , 143 ,000 632 .. 4(1 77, 14 
0 (I 0 .oo 1179,63 1256,77 

1280,0 TYPE= 1 TARGET= -675.000 

,00 648,30 ,33 ,43 .02 635,00 
1438, 1505, ""'" .I'~! C.. I 68, 14, 635,00 

, , 27 ,045 • 1 30 ,045 632.60 675,00 
0 0 0 ,00 590, 37 1265,37 

1231 , 5 T'iPE= TARGET= -905,000 

-•·- ... 1L7.36 .... 15 .. 22. _ 648 .• 42. ____ .. ,00 .. ·--· ... ,00 .649:, 07 .... ·-·- ... 65 .... - ......... 62. .. - ......... 1.0 ..... - 635., 50 ... 
1011)0, 1489. 8461, 150, 1 046, 1 1 '38, 121 I 1 1 9, 2 1 , 635.50 

. 0:3 1 , 42 7, 07 I ,24 , 11 0 , 04'5 I' 30 ,045 632,70 905, 00 

• ,001264 720, 710, 720, I (I 0 ,(10 306,24 1 211 , 24 

• ,,·SECNO 117,600 

3470 ENCROACHMENT STATIONS= 1005,0 1231 ,5 TYPE= TARGET= -1005.000 
• CROSS SECTION 50 FEET DOWNSTREAM OF EMBARKMENT 

117.60 16,00 648,70 ,00 .oo 649.50 .81 ,39 ,05 635.50 

• 10100, 7'37, 9195. )6?, 554. 1220, 126, 134, 2"3. 635.50 
,09 1 . 33 7,54 f , 32 , ! 30 , (145 .130 ,045 632,70 1005,00 

, 001404 300, 290, 3 00, 1 0 0 .oo 206~65 1211,65 

• 
• 

• 
• 

PAGE 25 • 
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• 
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• 
• 

TUE, FEB 1 7, 1 981 , 4: 1 6 PM • 
:,ECNO DEPTH ClJSEL CRil,IS lJSELf( EG HV HL • I] G!LOB QCH QROB ALOB HACH Al?OB VOL 
TIME VLOB VCH \/ROB )~NL XNCH XNR tHI~ 
SLOPE :~LOBL XLCH )<LOBR !TRIAL lDC !CONT CORAR • ---

CC-HI/= .300 CEHV= ,500 • -.SECNO 117,700 

3470 ENCROACHMEllT STATIONS= 1020,0 1 231 , 5 T'f PE= 1 TARGET= 
• CROSS SECTION AT DOlmSTREAM 

• 
• 

117,70 16.46 
10100, 

. 0~ 
.001246 

*SECNO 117.730 

809, 
1 , 54 
50. 

• 3265 DIVIDE[> FLOl.,t 

648,86 
9088. 

7_,24 
50, 

.01) 
203, 
1 • 50 
50, 

EMBANl<MENT 

. 00 64'3. 59 ,74 
525, 1255, 1 35. 
, 1 1 0 .045 . 11 0 .., 0 0 ~ 

• 3370 NORMAL BRIDGE,NRD= 0 MIN ELTRD= 664,00 MAX ELLC= 657,00 

.07 
136, 
.045 
.oo 

CROSS SECTION AT DOWNSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE • NOTE:DIVIDED FLOW DUE TO PIERS CPIERS CODED ON X4 CARDS) 

• 1 1 7, 73 17, 18 649.48 . 0 (I ,00 649.77 ,28 .04 
10100, (I, 10100. -0 • o. 2367, 0. 137, 

, 09 .oo 4,27 .oo , 1 1 0 ,045 , 1 1 0 ,045 

• .001362 40. 30. 40, 2 - 0 0 .oo 

*SECNO 117,740 

• 3265 DIVIDED FLOW 

--• 3370 NORMAL BRIDGE,NRD= 0 MIN ELTRD= 664,00 MAX ELLC= 657,00 

• CROSS SECTION AT UPSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE 

NOTE1DIVIDED FLOW DUE TO PIEl?S (PIERS CODED ON X4 CARDS> 

• 

OLOSS BANK ELEI/ 
TIJA LEFT/RIGHT 

ELMIN SSTA 
TOPldlti ENDST 

-1020.000 

0"' . ~ 635,20 
23, 635,20 

632.40 1 020. 00 
192 .30 1212,30 

, 1 4 657,90 
24, 658,20 

632,30 1074,64 
230.38. 1314.37 

117.74 17,20 649,50 ,00 ., 00 649,78 ,28 . 02 • (I (I 657,90 

• 
• 
• 
• 

10100. 
.09 

, 002017 

o. 10100. 0, 
, 00 4,26 .oo 
1 0. 1 0, 1 0, 

o. 2370. o. 138. 24. 658.20 
, 1 1 0 ,045 , 11 0 .045 632,30 1074,64 

(I 0 0 .oo 230.41 1314,39 
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TUE, FEB 1 7, 1 981, 4: 1 6 PM • 
SECNO DEPTH CWSEL CRil/S 1,JSELK EG • I] &!LOB QCH QROB ALOB HACH 
TIME \/LOB VCH I/ROB XNL :;,NCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC • 

1490 NH CARD USED • *SECNO 117,770 

3470 ENCROACHMENT STATIONS= 965,0 1200,0 TYPE= 
• CROSS SECTION AT UPSTREAM EMBANl<MENT 

11 7, 77 17,06 649,36 • 10100, 859, 9185, 
, 09 1 , 02 6,69 

.000594 40, 30, 

• *-SECNO 1 17,840 

• 3470 ENCROACHMENT STATIONS= 
CROSS SECTION D 

• 117, 84 17,23 649,53 
10100, 1343, 8704. 

, 1 0 ,97 6,28 • ,000515 80, 70. 

CCHV= . 1 00 CEH\I= ,300 

• 1490 NH CARD USED 
*SECNO 118,7.00 

CROSS SECTION E 

• 118.70 16,48 650,28 
10100. 1754, 7731, 

• ,18 .73 3,69 
, 000321 870, 860, 

---•- L490 .. NH CARD_ USED··- _____ . 
_±$EC.NO 119,440 

• 3265 DIVIDED FLOIJ 

CROSS SECTION F 

• 
• 
• 
• 
• 

119, 44 
10100, 

.24 
, 0 0 04 1 6 

17.32 
2890, 

.94 
750, 

650.52 
7033, 
4,29 
740, 

.oo .oo 
55. 839. 
.94 , 137 
40, 2 

900,0 1200,0 

.oo .oo 
53, !383, 
,89 , 136 
80, 2 

,00 . 00 
E-16, 240€,, 

,62 , 136 
870, 2 

,(10 , 0 (I 
177, 3064, 

,55 , 136 
750, 2 

64'3, 99 
1372, 

,079 
0 

T'1'PE= 

650,06 
1387, 

,079 
0 

650,44 
2095, 

.045 
0 

65(1, 73 
1640, 

I 045 
0 

HV HL 
1'.!ROB VOL. 

)stlR MTN 
IC ONT CORAR 

TARGET= 

,€,3 

59. 
, 143 

0 

.03 
140. 
,045 

• 0 0 

1 TARGET= 

,53 
60, 

, 143 
0 

, 16 
989. 
, 137 

0 

,20 
324, 
, 140 

0 

.04 
144, 
,045 
.oo 

~35 
227, 
,045 

,00 

,27 
317, 
.045 

,00 

OLOSS BAllK ELEV 
Tl,.lA LEFT/RIGHT 

EL.MIN ·SSTA 
TOPt,JID ENDST 

-965,1)00 

,18 635.70 
24, 635. 70 

632,30 965,00 
219,30 1184,30 

-900,000 

,03 
24, 

632.30 
284,79 

, 04 
34, 

633,80 
669,84 

, 01 
45, 

633.20 
681.21 

t-35.70 
635. 70 

900,00 
1184,79 

635,90 
635.90 
51 , 27 

721. 11 

635,90 
635,90 
31 , 87 

723,75 

• 
• 
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TUE, FEB 17, 1981, 4: 16 PM 

SECNO DEPTH CWSEL CRHJS ulSELK EG H'I HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB H1~CH AROB VOL n,tA LEFT/RIGHT 
TIME VLOB VCH VROB ~~t~L, XNCH l<NF.: Witi EU1!N SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC IC.OMT CORAR TOPWID EtWST 

1490 NH CARD USED 
*SECl'iO 120. 160 

C.ROSS SECTION G 

1~20,16 16,13 650. 83 .oo ,00 6~51 . 1 0 ,26 , :35 • 02 636, 20 
1,0100. 177 0 I 6914, 1416, 1808. 1401 , 1206. 396. 56. 636,20 

,30 ,98 4,94 1 ,17 , 1 41 , 045 ,096 , 04'5 634.70 22,36 
.000581 730, 720, 73 (I, .-, 0 0 ,00 629,47 651 , 84 ~ 

1490 NH CARD USED 
.i,SECMO 120,600 

CROSS SECTION H 

1:20.60 15,62 651 , 02 .oo , 0 0 6!51,44 ,,42 ,29 .05 636,70 
10100, 1016. 8664. 420, 1 002. 1544, 6~~3 1 435. 63, 636,70 

,32 1 , 0 1 '5, 61 .61 , 137 , 045 , 1149 • 045 635,40 13.26 
I 0!00771 450, 440, 450, 2 0 0 ,00 690, 96 704,22 

CCHV•= .300 CEHV= ,500 
1490 NH CARD USED 
·«SECl~O 1 21 • 08 0 

1,21, 08 15,81 651 • 41 ,(10 ,00 6!51 .81 .. 40 .37 , 01 636.90 
10100, 1 040, 8610, 450. 1035. 1563, 766, 472. 71 , 636,90 

,35 1 , 0 0 5.51 ,59 • 1 37 , 045 , 1151 .045 635,60 12,81 
,000730 520, 490, 460, 2 0 0 ,(10 792.46 805.28 

*SECMO 121,130 

3265 DIVIDED FLOW 

__ CROSS_ SECTIOH AL D.OWMSJ.REAM .. F8CE. OF: .. M-:-5.0 .. BRIDGE ... ________ . ______ . __ -· _____ _ 

ROAD PROFILE MODIFIED TO REDUCE CONVEYANCE OVER ROAD (DUE TO BUILDINGS) 

1.21,13 15,38 651 .68 .oo ,00 6!51 ,90 ,,22 .03 , 06 656.60 
1 0100. o. 1 0 067. 33, O, :2673, 166. 476, 72, 653.60 

.35 ,0(1 3.77 .20 , 1 I 0 .052 • II 1 0 • 045 €,36.30 246,65 
.000572 6_Q_._ -- !:>JI__._ 60, . ., 

~ (I 0 .00 571 , 64 ':163.88 
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• 
• 

TUE, FEB 17, 1981, 4: 16 PM • 
SECt~O DEPTH CWSEL CRHJS IJSELK EG 

e Q ~'.::!LClB QCH QROB ALOB HACH 
TIME I/LOB VCH '•/ROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR I1 RI AL IDC • 

• SPECIAL BRitiGE 

SB ~a ... XKOR COFQ RDLEN ewe • .90 1 , 5 0 2.50 ' 0 0 72, 0(1 

i<SECNO 1 21 , 190 • 3265 DIVIDED FLOIJ 

• PRESSURE AND IJEIR FLOW 

• EGP8S EGLI.JC H3 Q(JE IR •~PR 

654,39 65 t , 91 , 0 I 1646, 846'5, 

• 
CROSS SECTION AT UPSTREAM F~CE OF M-50 BRIDGE • 121,19 i 7 I 13 

10100, o. 

• ,36 .00 
.000369 60, 

• 1490 ilH CARD USE[> 
·•SECNO i 2i, 24 0 

653.43 
9633, 

3.22 
60 I 

CROSS SECTION I 

,00 ,(1(1 653.59 
467. 0. 2•.188, 

,40 , 1 1 0 .052 
60. 2 0 

• 
• 

PAGE 29 • 
HV HL OLOSS BANK ELEV 

AROB VOL THA LEFT/RIGHT e 
~<NR WTN ELMitl SSTA 
ICONT CORAR TOPlHD EN(1ST • 

• 
BWP BAREA ss ELCHU ELCHD 

5, 0 0 936.00 , 00 636.80 636,8(1 • 
• 
• 

BAREA TR1'1PEZO ID ELLC ELTRD • AREA 
936, 931 , 650, 70 651 , 00 • 

• , 15 1 , 69 • 0 0 ti56. 60 
1165. 481 , 73. 653 .60 

, 11 0 ,045 636 ,30 246,42 • -~ 
~ ,(10 836,82 1 097, 78 

• 
• --;-::-,-:--,-~;-:;-;cc-=-s-=---=----=--=--c==--=--c---=--~~--c~~~,---------------• 1 21 , 24 

10100, 
17.25 
255, 

653.45 
9252. 

.oo 
592, 

.oo 653.60 
2842, 

, 15 637.70 ,02 
487, 

,0(1 

74, 364, 2124. 637.70 --•- ___ , 
_, .., .... ..., r-, .r ,-,.-., &. .-,-, r, A .r , .-,--, r. ., ~ _,. -,_,,, ,.,, r, , r,r'.j -,,,,,. .a. 

. - -,-...!ob-~ - -,f-U -- . ___ . .:,,_,::;c, ---- , i:!;(:'i _____ ____ ,_ f ie::.:i -- _ .. --·-L•Lto _____ -- --· L J , .. ---- _ ,.U't..;:l -- _ o..:io., ,C::IJ --- _ l -:,c:__, i' 0 --- -- __ -- - -- -- -- --- -- --- __ - ---- ___ -- ---- --- _ _ _ _ _ __ -- • 

,000233 60, 6 0. 60, 

• CCHV= , 1 00 CEHV= , 3 0 0 
1490 NH CARD USED 

• ·•SECHO 1~!1,400 

121.40 
illirJli 
I •~• I ',.t •J , 

-,o 
'vv • . ooo;;-!30 

= 
• 

CROSS SECTION DOWNSTREAM OF DAM 

1 7 .29 653.49 .oo 
-::;ii:;:(;_ ,__._.._. . 

.70 
200, 

9246; 
3.25 
150, 

59"3. 
,28 

200, 

0 0 0 .oo 905.89 1098,65 

• 
• 

.00 653.64 .15 .04 .oo 637,70 • 366. 2849, 2151 i 508, 78, 63?;70 
, 123 .045 , 197 ,046 636,20 192.64 

l (I 0 .oo 90,.21 1099.85 • 
• 
• 



• 
• 

TUE, FEB 1 7. 1 981 , 4 :: 16 PM • 
'3ECNO C•EPTH CWSEL CRilJS • Q QLOB QCH QROB 
TIME VLOB \/CH \/ROB 
SLOPE XLOBL !<LCH XLOBR • 

1490 NH CARD USED • *-SECt-10 I 21 , 44 0 
CROSS SECTION AT DAM 

• 1 ;, 1 , 44 9.07 653.47 ,00 
10100, 208, 9475. 416. 

,38 1 , 26 3,73 ,42 • ,000690 50 I 50, 50, 

1490 NH CARD USED • -r-SECMO 121. 500 
CROSS SECTIOll UPSTREAM OF DAM 

• 
• 
• 
• 
• 
• 

--·• 
• 
• 

1:11, 50 1 5. 1 0 fi53 ,£,0 
10100. 1 02, 9760, 

,39 ,60 2,59 
.000199 50. 50, 

1490 NH CARD USED 
,sSECNO 122,240 

CROSS SECTION ,1 

1;12.24 16,93 
10100, 79. 

,45 .52 
.000334 760 I 

1490 NH CARD USED 
•SECNO 122,870 

653,7'3 
9019, 
3.66 
751), 

__ ··-·· CIROSS __ SECT.IOIL .. K 

1~?2,87 16,67 653,97 
10100, 1564, 8443 • 

. 51 , 71 3,27 
.000272 640, 63 (I, 

1490 NH CARD USED 
• ,t"3Ecrrn 1 23 • 39 o 

• 
• • 

,00 
2:38, 

,22 
50. 

.oo 
1 c, 02, 

,62 
7'60, 

.00 
93, 
,47 

640, 

lJSELI< EG; 
ALOB Hfl1CI-I 
)<NL :<NCH 
!TRIAL IO•C 

.oo 65:3 ,67 
166, 2:540, 
, 1 1 0 , 045 

2 0 

.oo 65i3, 7(1 
169. ::i:765. 
, 123 , 046 

2 0 

,00 61513, 92 
153, 2:465, 
, 143 , 045 

2 0 

, 0 0 65,4, I I 
221?, 2:583, 

, 136 ,045 
2 0 

HI/ 
AROB 

:-<Nfi• 
ICONT 

,20 
995, 
, 1 :8 I 

0 

,10 
1056. 

, 1 84 
0 

I 1 ., 
1 6 (1·8, 

, 113 
0 

, 14 
20 0. 
, 1 43 

0 

1-!IL OLOSS 
VOL TWA 

bHt~ ELMIN 
C:ORRR TOPlflD 

.02 .02 
514, ?9, 
,046 644,4(1 

,00 794,35 

.02 , 01 
519. 80. 
,046 638,50 

,00 800,17 

, 19 ,03 
598, 93, 
, 04€, 636,80 
.oo 706.53 

• 1 9 , 00 
666, 1 02, 
,047 637,30 
.oo 528.46 

BANK El.EV 
LEFT/RIGHT 

SST~l 
EN[>ST 

644.40 
644,40 

232, 9'f 
1 027, 2~1 

E,44. 50 
644,150 

231 , 711 
1031,Sf:~ 

644,50 
644.~50 
77, 0? 

783,60 

644.50 
644 .150 
60 .s;, 

589 , 3,! 
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TUE, FEB 1 7, 1 981 , 4: 1 6 PM 

SECNO DEPTH CWSEL 
Cl QLOB QCH 
TIME I/LOB \/CH 
SLOPE XLOBL XLCH 

CROSS SECTION L 

123,39 18, 1 4 654, 14 
1 01 0 Q, 2167, 7038, 

.57 ,67 3, 18 
, 000251 530, 520. 

1490 NH CARD USED 
-+<,ECNO 124. 070 

CROSS SECTION M 

124.07 18,72 654.32 
10100, 2585. 6338. 

,66 ,73 3. 12 
.000244 690, 680. 

CRHlS 
QROB 
VROB 
XLOBR 

,00 
895. 

,89 
530, 

,00 
1178, 

.64 
690, 

ldSELK 
A),,-08 
~<~~L 
!TRIAL 

, 0 0 
3256, 

, 136 
0 

.oo 
3560. 

. 1 02 
0 

EG 
HACH 
Xt~CH 
!DC 

654,25 
2212, 

, 045 
0 

654,42 
2028, 

. 045 
0 

HI/ 
AROB 

XNfi'. 
!CONT 

, 1 1 
1010, 

,097 
0 

, 1 0 
1838. 

, 135 
0 

HL 
VOL 

l,JTN 
CORf~R 

, 1 4 
735, 
.047 

. oo 

, 17 
844, 
.048 

,(10 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 

ELM IN SSTA 
TOPWlD ENDST 

,00 
1 1 0, 

636.00 
757,64 

.oo 
125. 

635.60 
1136.55 

644,50 
644.50 

1 81 , 63 
939,27 

644,60 
644.60 

211 I 58 
1 348, 13 
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• • _ill=-" j, ::.: •::.;:: F 

• • 
• ~~~4~WV~~~~*~~* • f$~~**~~~~**~**•*~~~~**•**~*~**~*~ • HET? Ei'Fi Ee·;F f)AIEO NOV 76 11pr,aIED APRIi i':!80 

ERROR CORP. -• • ~~·~~**~~~~~**~~~·~~~~**~•**~~~***•*~*~~*~****~~** 

• • 
• T1 HU~-FIR FLOOD INSURANCE STUDIES H-3970 WILLIAMS I WOR~S PRS 

T::-• \tTi i Ar-:.~ f 
,~UG .. 1'380 • T3 ~~IvER PRISit~ -C>llrii)EE: 100-YEAR FLOOD+ FLOODWAY CONDITIONS 

• J 1 I CHECI< INQ NI t!V IDIR STRT METRIC HI/INS Q lJSEL FQ • 
0. 6, 0' o . ,(1000(10 , (I 0 ' (I 0, 647.600 ,00(1 • • J2 NPROF !PLOT PRF'./S :i-~SECV XSECH FN ALLDC IBW CHHIM !TRACE 

• -1.000 .000 -1, 000 ,000 , I) (10 1, 3(10 .ooo • 0 I) (I ,000 ,000 • 
• J3 VAPIABLE CODES FOR SUMMARY PRINTOUT • 150,000 . ooo ,000 ,000 ,000 ,000 .000 .ooo .ooo ,000 

• tiC. ,0135 ,085 .035 , l 00 .300 .000 .000 ,000 .000 ,000 • G1I 5 IIC1fl t-znn 11nn •~ .-, fl fl fl fl ii ifliflfl flflfl 1 ?snn nnn j Ill (\fl 11flfl fl I) 0 f1 no fl Cl I) fl O LI 

• rH1 5,001) ~ 1 0 0 176.000 .065 
t~c:i 1=-•68 (lfrfl fl fl fl ii (I fl -1LDJ1 

78:3,000 . l O 0 f09f,000 ,035 1202,500 . 1 1 0 
nnn 0 fl fl no fl flfl(! ii fl fl fl fl II • ET .000 , 000 .000 .000 000 9.100 , 000 ,000 530,000 i:Z:57. 001) 

• • .-,0,-1~-=: 

• :--~ l 115 cszo 52 Ql)Q ! 09 l I) I) 0 J20?,50il 1 040 ono l Ct40 non 1 ,no nnn ,'100 fl no l)flf! • G~· 654,900 ,000 651,500 18.000 648,800 48.000 647,400 82.000 6'¼7,100 130,000 

-•- ·---······-·- ···- . ,~e 646,:Z:Ofl ]26,0flfl h!i6,f1CI!) t·• ?,Q(lfl 
GR .. _ .. 645.4.CtO -··· 308 .. 000 ...... 645.800 ....... 350.000 

646.6fll) ?Q2,00fl 6~6.?frQ ?38,ftCtQ 64!=,, 4il(I ~;7?,0Dfl 
645-,600-- ---· 388 ,-0.00-- ... - -645,-000- -- --45(1-,-000 --------644,-800---· 50,.;., 000-- ·-

C, E· 64~ 5(!fl 556 (lfl fl 1!1~::i i)fl(l Cj8S: 000 6=i;.• fl(I(! 1::ii 1J oc,n 6::&·:.- 6flll 6gt2 OOll 1:i.:1:.i i31Jfl 68::i flfl(I 

• GF~ 643,200 716.000 644.200 746,000 
f,E· 69:~ -:.-no 8·~6 ii Cl Cl t=dL6....00 93,1 il O 0 

644.200 788.000 643. ,;oo 820,000 643.300 860,000 
645 4(Jfl 9?fl. (!Qfl 154;:, ono jftQ4 ft(j(t h~:=i, 6fifl 1036,QilO • GF: 645,800 1058,000 645.500 1072.000 634,900 1 0'3'1. 000 ,;34,,;oo 1092,000 632,600 1097,000 

• I~ Fi' i;7i::• 7110 j j (!·::•, (!(!fl 632 gnn 111?0011 

GR 1;32.400 1152,000 632.400 1162,000 
632,60(1 l ! 2? fl 00 63?,6flQ 1132,0(1(1 6<2 900 Jle\2,0CHl 
632.500 1172.000 632.500 1182,000 633,400 1192.000 • I- jj;: b13 9ilfl j l 9 '7 fl I) fl 63~ ec,n i ;Jn•-· ooo t53t! •3(10 j "2(1'2 '11)0 6l&~ 811(1 j :,:>-5 Ct(l(t t:ii::13 ann J .-.,t:ln CtOfl 

• GR 645.800 1254.000 654.900 1268,000 
ti~ =, fl flf! l 1 n 68 flflll 065 

,0(10 .ooo .000 .ooo ,000 .000 
232 (!(1(1 j fl (I ·:t6J (lflfl fl3~ j(l68 OOfl l fl 0 • llH i280.000 , 000 .000 ,000 .000 .000 ,000 ,001) ,000 ,000 

• • 
• • 
·• • 
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:~'3 • i-, ts· 
GP 
r~ t:;· • GP 
r~ e· 
Gt;• • flh' 
GR 
r~13· • GP 
[,P 
G~: • tli::i 

• 
• ~n 

V 1 
,:,p 
1-1E' • GP 
C1E· 
GR • ,-,e 
G.R 
r;g • GR 

• 
___;_;j_ --•- "-- r'i~;!, 

-bl.C 

• 
• : ~ 1 

'v"7 • 

• 
• 
• • 

,::, i .~,'.:, .\ "":> • MC' ;-,w1 

116 6Cji1 "12 fl ii ii ·:tba f!Oil i f1!:;8 l)flfJ 69fl Oilfl 
,000 • 0 0 0 ,000 675,000 , 0 0 Ct 

fj;::;i:.j (1fifl no i1 65~ ?flfl ·)J (Jl)il 1:)-=jfi ;)fl(t 

648.200 160.000 E,49,000 1 ':l4, c,oo 648,900 
b!:18 2nn -:;:g15 i1fl(I l::148 j ii fl 7a7~ (1(lfl 15g7 800 
b..J.7. 600 532,000 647.900 578.000 647.600 
645 ::-,nn J3·::• flflf1 t:!¼S flflfl '26b C10n f:!:2.1' 8(1f1 

t,41 ,E:.00 904.000 64 i . 8 00 922,000 639,400 
6"34,nno 91:!2,flflil b31 9flit 9-z;, (1flfl 631 5(1(1 
63"3,900 ·;.92~000 6'"33.500 997.000 633.700 
633, -~on ]Q]{,flf!I! 63,½ (10ft j fl:>•:;, flflfl 6-;:3,6jtfl 
6'32,900 i052.000 632.900 105,.000 632.600 
6::t=-· 3f!fl Jfli3:fl n fl 11 6S:•::, Sflil jjjf;. flf1f1 f:.:as snn 
645.400 j260.000 655.iJOO 1;;::80. 00(1 .000 
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GP 644,300 1084,000 644,600 647.600 i 089. 000 645,800 1124.000 646,200 1194,000 1124.000 646,200 

_..!ili 

- •- - -GR -
01J fl 6~6, '~ fp) 648,000 )254,0QO 647,500 1299,QPQ 64"l,00Q 1328 

-663,800----1;394-,·000---·--6b4,200- ----1430,-000---·- ·664,400· - - -+496·-.-000--- ·----66'3,•~00· · ·--1508,000···-··- - 664·;-6·00- -·-151Eh000· --- · 
E..,J_ ._Jj_J1Jj, i.u1i! D.iu1 .fulJ1 D.iu1 .t1.ii.i.t ii..fui ii..fui .fulJ1 D.iu1 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

-- -- --- --- - . - - . 
• 
• 
• 
• 
• 

'e--· 



• • 
• • I l l:i j Ci·=· 

• • SECt10 DEPTH CWSEL CR!WS 1,JSELK EG HV HL OLOSS BANK ELEV 

• G! m.Q!:l ~11;:;fj (.H~QB l::li..QE; !:lBCl:l 
T It1E '•·LOB VCH '·/ROB XtlL :,<tKH 

88:Q B 'tQi.. Il,JB !..EEI/RH,l:lT 
~<r--lR l,l T!-t ELMIM 8:3:TH • Si f 1E'.E ::ii PSI ':.;'j i-·1:1 ~1 nsB II!i:If:ll H1r, Irnl::iI r·•aee ri-1e1i1 ID EHOSI 

• • ;oPF:OF 1 

• C.CHV= .1 00 CEHV= ,300 • .'! ,::, f1 ~.iL.i 1-•,.~L•t:;r j 1:=.i=fJ 

• +·3ECNO 1 i 5. 970 • 3470 ENCROACHMEtlT STATIONS= 530.0 1257.0 T)'PE= 1 TARGET= 727,000 

• • J]Cj:3-;:" l Cj ':I (I 6!:I:? en 00 (I 0 6=12 89 "9 no oa 63.1 :30 
10iOO. 1868, 7 9•;, 1 • I 1) Q , -~u ,i' 8,i, 

241. 20b5, l 651 , 284. 0. o. 634.90 
I J~5 • 1 Q 1 I C!::i~ , l 43 ,fl(!!) 63;·, 40 530, Oil • 00060;3 1 040. 1 030. i 040. 0 0 0 . 00 726.77 1256.77 

• • -::in NH r 
s-:;EC:NO 1 t 6. 650 • • 3470 EtlCROACHMENT STATIONS= 675.0 1280,0 T'f PE= 1 TAP.GET= -675.000 

• • Ii 6 f:5 j Cj Q3 bS:8 03 flJ) fl II 6Q:8 3Cj 3,:::, d5 (lj b ~Cj (ti) 

10100. 1464. 7792. • fl Cj i fl i 'i 1 6 
844. 1450. 15 0':I , 940, 62. 1 0 . 635.00 

9 fl i27 r,,:i 5 j ;,; 0 i}gCj 63? !=-fl • 0007'1:3 690. 680. 690. 0 (I 0 . 00 590.45 1265.45 

• • i 4'• 0 NI· 
s- :;ECi~O 117.360 • • 3470 ENCROACHMENT STATIONS= 905.0 1231 .5 TYPE= THRGET= -905, 000 

--•-·· • l 1" 36 1 c; 76 648 46 00 00 E1S:'3 ! l 65 66 i.Jl. 63c; c;o 

• 10100 . 1498, 8452. 
.-• .-. <II ,4 --~ "7 ;,_... <II --~-::i " ( I\ r.,.,._,.,_ ___ .,_J_.:,_.u_ ___ ....J'-""c..l..--C,,.:=....,~---''!..'.l,-l.,"'-l.lL--------------------------------

15 0, 1054. 12 0 Cl. 1 ,. -.. 1 1 4, .:..:.. . 
·'"' t "7 r, r,_..i c:: 

18. 635.50 • .001251 720, ?20. 2 0 0 .oo 306.29 1211.2·:1 

• • 
• 14?0 FtJfRnHf'HMFMT STATION~,= 1005,0 l 2::ll ,c; I'/PE= IARGFI- -) 0 05, 0 0 (I • 
• • 
• • 
• •• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

i,iFf1 • FFR i 8 i 98 

·3ECt,O DEPTH CWSEL CR.l l,JS ~ISELK EG. 
n n1 DE: 1'.~f,f:i F!E:(ltB 81 nB cl;;LL.H 
TIME VLOB VCH VROtB Xt-lL ;<MCH 
,:., f1i=•f ·:ti ne·· ~l! f·i:j '"li f11BEt: I I~ I ~I I c·,c 

CROSS SECTION 50 FEET DOWNSTREAM OF EMBARKMENT 

11i 7, 60 
ii.iu1 

,09 
n n, \•.:. n 

16. 04 
2..4.3 
1 , 33 
lOJl.. 

648.74 
91 -:i it 

7.51 
L'.tit 

rrHv,, ,3QO l'E •1- ~ o 
>+·SECtW 117,700 

3470 ENCROACHMENT STHTIONS= 

,00 
168 
1, 32 
3: .-.. -. 

10120, 0 

.00 
=:::;s 
. I 3 0 

1 231 . 5 
CROSS SFCTTON AT DOl,INSTRFAM FM89NKM~' 

!I 7 -;' 0 16 49 
10100. :31 4, 

, ,- .. 
Oi)1235 5;0 I 

·+· S£.C.N1l 

fi!:i8 s-=i 
9082. 

-:, '.'.'•·:::-

50. 

00 
2:03. 

'10 
50. 

D..O 
529. 

.L1 . 

2 

6.:1,'3. 54 
·;•:::-:;: 
. 045 

T','PE= 

.6..fl~9 61! 
1258. 

~ ;:;; 

0 

HV 
.9.R.O.B. 

;<r-lR 
I.C..J:J.UI: 

.80 
12.~ 
, 130 

HL 
lffi.l 

WTN 
i''ORQR 

,38 
·:'• -

.045 

TARGET= 

73 oz 
136. 130. 

l fl 0~5 
0 .00 

OLOSS B>'INK ELEV 
IJ,IA I EEI-'R TC' 

ELM IN SSTF\ 
IJ:l.ei,J..Ul. E.i,ID.<=: 

.05 E:,35. 50 
•::, fl 6 3=; :;:;_ .-. 

i:,32,70 1005,00 
2..fJ.6. 7 (J 1? I l :z r 

--1 020, 000 

02 6~5 20 
20. 635.20 

~32 40 jO~fi 00 
192.35 1212.35 

~j;_ 

"'l'J' ,t, :2 
t.£.~. 
,,, ,:, 

.I 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • 3265 DIYIQFO El 0 . ----------------------------------------------• 
3370 NORMAL BRIDGE,NRD= 0 MIN ELTRD= 664,00 MAX ELLC= 657,00 . 

• CR0'3S SECTIOtJ RT DOl,JMSTREAM F1:iCE OF MHJ ~1RBOR RAILROAD BRIDGE • 
NOTE:~IVIDED FLOW DUE TO PIERS (PIEPS CODED ON X4 CARDS> . ----------------------------------------------• 

1 ii 7, 73 17.22 649.52 .00 .00 641'3 , :3 (I .28 ,04 • 1 4 657.•31) 

- •-- ·, I O fl fl , II fl 1 0 0 , 0, 0 •;,375, 0, )32 20 658 2 
___ .. -. 09-- ---· - ·,·OO------- --4, 25--··- ----· ·, 00 --- ---.-t 1 o-- - ·-; 045 -·- -- -.-1 I 0 • ---~ 045· - -6-32·;30--1 074 ;63- ---- .. ---· --· · · - ------ ·- ... ~----
. •.•-,13.:;r, g ~l; .-_, ™ 48 j"?j4 4". 

• • 
3265 DlVIDED FLOI• • • 

• • 
• • ., • 
• -~ 



• 
• I: t: l::i l i::l J :n:n :S ::i;l:j E·1~· 

• SEctlO DEPTH cw·,EL CRIWS l~SELK EG H'•,•' HL OLOSS Bl'HlK ELE'./ 

• f:'i C1L ns QC~ riaris Bins l:lflCl:l 
TIME i,/L08 •,/CH VROB ~:NL :,1rlCH 

i:iaoe: YflL Ih1B L EEic'R I GHI 
:<r• R WH,i ELMiH SSTA 

·~1 :-:E·~ ':<i ni:q '-.ti r i:! t...tj nBE· iJ't;i:i91 IClC' Ir Ci bi I r ilE'E'.lE'. IflP!,fl r, ENClSI 

• 
• 3370 NORMAL BRIDGE.NRD- O MIN ELTRD= 664.00 MAX ELLC- 657.00 

rRQ'3$ '3E1~rrr1N AI IIP'3IREAM ESCE OE AtJN ARBPR PAIi ROAD BRIDGE 

• t~OTF: f1 IVIDFD Fl Gisi fJIIF TO PIE&'S. ( PIERS f"OC1EO O~~ }{;4 r:~P.[)~;) 

• l l Z , 7!:l :17,?4 ,c,49,54 . no no i".!l,9,82 • ;:>A ,J)2 ,11[1 6!'i7,90 
10100. o. 10100. o. o. 2378. 0, 133. 20, 658,20 

fl•3 fill ~ :-•5 fl Ct j J n (1::15 i i (l 0~5 15°!:-:'' "3 
002000 • 1 0. 1 0 . 1 0, 0 0 0 .00 23 0. 51 1314.45 

• 117.770 

• 3470 ENCROACHMENT STATIONS= 965,0 1200.0 T'(PE= TARGET= -965,000 
r:RilS:3 SECTION AT llP:=,JaEAM ENBflH!(MENT 

• i:1?,72 lZ,O·:l 6g9,3S, ' Q iJ ,flO 650,02 
1U100. :~62. 9183. 55. 843. 1375. 

63 ,03 , 18 635 zo 
59. 134. 20. 635.70 

i fl j er::• 6 68 :3~ l36 !17•:, i a-.: ngs 67a·;, 7 1) :365 ii (1 

000590 4 0. • 30. 40, 2 0 0 .00 2i9.40 1184,40 

• ~470 FNCRl)ACHMFtJT STATIONS= 900 0 ti:">00 0 I'tPE.., r,aRGET=- -9 an o o o 
CROSS SECTION D • 117,84 17.27 649.57 .oo .oo 650, 09 .53 .04 • 0:3 635.70 

!OlOQ, 1342, 6700, 53, 1389, !390, 60, !39. ~ 

--• -------· --.-1-0- -·- -- .-9·7 - - - 6. 26 -· --,89- -- -·--.-1·'36---- ----.-079 ·-- -·--.-14-3--- -·· - c04s--- -6'32.,-30 ----9-00-.-00--
•':"· 

• ,- f'·H\.'- 1 0 0 CEHII= 
1490 NH CARD USED 

• 
• 
• 
• 
• 

3J 7 Q FtJCRl19CHMFNT SIRITONSs 
CROSS SECTION E 

~-- ·"".• ·-:-,:~ 

52.....0. 650 Q TVPF= IAR1-:.Fr~ 5ei9 000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



•-------------------------------------• 

• • B i9 j •::i ::i , ""1, . .,=: C.•' r:.•l~t~•C' '! ) 

-----------------------------------------• SECNO DEPTH Cl,JSEL CRIWS WSELK EG HV HL OLOSS BAHi< £LEV 

--·--· --··· 1...'tJ;'"·l-,i ~tl-J~• i,tT .. J l='lh1T5'J ·~•~T6 • 
Cl (Ji 08 f;i 1-; t::I 1:-11!?1JB 91 flB !:j9f'·J,j ,'tOt"'J.O I.JIii Tl.IA § t:'~T .,DT,-.UT 

TIME './LOB \/CH VR08 XNL !-<MCH ...... ......... .... .......... ,. ........ ' ,---.. 
S: f!E·E ':ii C18i Vj r-!::I =-<i nee I Te I E;ti T i1:-· 7 ,-. Oi-.J I t-·11Rt~P Ti1PMIC> Fr,tr,sr 

-----------------------------• 
11:3.70 16.51 65 0, 31 .00 .oo 650.48 1 .-. • 0 .35 .04 635.90 

. ····- --- . _ f1d.::; i '.<t. it.:.i.;::; r-:.<< :=.:ii =;-::-, 1i1i • 
in1nn j :3 Cl2 z91 ·a 37,3 :_"'JQ j Cj ? O•;fO ,:. r,.1. .-. i ·=> ')Q ,:;:_ '?t: •:Ji .-, 

1:3 .75 3.77 .63 . 137 . 0 . ·--- --- .-.-.-,- :=:'7f1 .;:.i::.,-, 

• '"2. 

·+·'3ECNO i 19.440 

• 14 7 0 EtlCROACHMENT STAT I OMS= 

• 11~,,3,i l:Z 36 6~n. ;)6 
10100. 2905. 7047. 

;:,~ .~~ =I: I ;i"~ • . 0 0 04 1 5 750. 740 . 

• "'SECHO 120,160 

• 34 7 0 EtlC ROHCHMEtH STAT I Dt-l~,= 

• 12Q,J6 liS,17 65Q,8Z 
10100. 1762. 6'365. 

I i;":2 1 . Q !i 1,26 • .000585 730, 720, 

• 1 4C, fl NI-! 1:APf, I !sFr, 

"'SECt-lO 120.600 

-•- 3470· EMCROHCHMEtH STA-T-IOt-18= 

• 
• 
• 
• 
• • 

l?I! bt) 
1u100. 

1:32 
. 000-;-72 

15,66 t:i5I , f16 
966. 8706. 
j ' Q5 5 , i:.3 
450 . 440. 

. . . ..,._. ........... ._..,...., .. .,...,. ...,. ...... vv 

.;:.--, i1 ·--=· 
,-, ... ~-, 1·, =:-:, ·=- ti.-. i::. =: 

• 
32,0 515,0 T't PE= I TARGET= 483.000 • 

rin (I (I 6~0. 76 2 Cl ?8 Cl 1 f.:.3Cj ':i 0 • i48. 3078. i644. 183. 304. 3';.I. 635.90 
, 8 l , i ~b , r,95 , l 3:Z ,09"> 633 ;;-, fl 32,0fl 

750, ,; 0 0 .00 483.00 515.00 ~ • 
• 

50.0 540,0 TYPE= 1 TARGET= 4'30.000 • 
• fl() ,QQ 65 l , l 1 ,2Z 135 . n~· 636,;?Q • 1373. 1755. 14 04. ·1 034, 379. 4 -, ' . 636.2'0 

I , 33 , 111 , 1H6 I 0'2i" . 0~'5 f.31, ,ZQ 50, !l!l 
710. .-, 

~ (I 0 .00 490.00 540.00 • 
• 

·· · ·5 0 ·, O· · ·- -1 1 7 6 ·,-O -- -T'l'PE=· -- · ·--·1 ··- ·TARGE-T = -·- · - -5 0- ;· O Otl· · · -- - · --·--· -·- - · ·- - -- · -- - --- · -· - · - · - -- · ·· -· -- - ·-· -·- -- -·- ·· -· · ---· -• 

fLD. 
428, 

.....6..1 
450. 

00 
•_:, 16. 
' l 31:l 

2 

6Cj1, 48 93 
1548. 699. 

I (I~~ I j ~9 
0 0 

3 fl 05 6~6 71'.} • 417. 53. 636.70 
' (1,3:;; 635,'30 :'iQ,QO 
.00 659. i 6 709. 16 • 

• 
• 
• 
·--

,, 



• 
• 
• 
• 
• 

SECtlO 
r, 
TIME 
·;;r n::-E 

CCt-iV= 

,:;.,--

[,EPTH 
n1 i-,a 
'..·'LOB 
':..."j 118i 

.300 CEH\/= 

• _.,SECr,0121.080 

CWSEL 
!:} f.i:i 
VCH 
1:t I r· f:i 

.500 

3470 ENCROACHMENT STATIONS= • L,·j,1)8 l5,8Z 651 I~? 
10100. 662. 8"367. 

,31 ] ' 1 ;:• :5,23 • .000790 520, 490. 

• =t:qFf'tJf; 

• :l -. lli 

CRIWS 
neoB 
vi:::oB 
v1 nee 

1 I O • 0 
I (IQ 

471 . 
,6j 

460. 

W'3ELK EG 
aL.Q8 
Xt~L 
ITP i At 

1176.0 
'f!Q 

591 . 
, I 36 

2 

Ha.CH 
Xt~CH 
I.u.C-

T'/PE= 
!SS I , ,,;:;1 

1564. 
.O~:=i 

0 

CROSS SECTION AT' DOIJNSTREAM FACE OE M-50 BRIDGE 

H\/ HL OLOSS 
i;JROB '!i!Oi Tl•IB 

Xt• ~: WTN ELM Iti 
I f•flt:tI r-nwia:e TnE:Iii i i2 

I TARGET= -110.000 
,15 I 3f: , O l 

7,4. 451 . 60. 
' j ==j] . f! 9: c:; !S:35. !5(1 

0 .00 697 .. 35 

• E!CJAC< PRCJEII E MfluIFIED TO REDllf':E ,~QN',JE'(Al·ffE QVER ROAD ,; NIE TO B\lll DIMG'3) 

L?l,13 15,4:? • 10100. 0. 
"i"'"• I) fl 

0 0 056 i ·.so. • 
• '3PECIAL BRIDGE 

• '38 Xk .- . 

-- •~--- ~(S~~""Nft 
·;:, 

• 
• EGF'RS 

654.4!3 • 

~(k.OR 
L..5il 

--- -

EGLWC 

652,00 

!E,51 , z, 
i0057. 

3,74 
50. 

COFQ 
2.......5.f! 

--- -- --

H3 

• (! 1 

....0.0. 
43. 

2.1 
60. 

RDLEN 
fu1 

QWEIR 

1?i6, 

,.J10 

0. 
Li..li 

2 

65 l , 98 
2688. 

052 
0 

BWC 
7;:• 0 0 

ClF'R 

8396, 

CROSS '3EfIION AT l!P':>TREAM EAfE OF M-50 BRlDGF • 
• 
• 

BWP 
r......0..0. 

..2.2 
200. 

i..i..l1 
0 

. -- ----- -

...Jl.3. 
455~ 

.ti.4..5 
.oo 

BAREA 
'3:36 00 

8AREl'l TRAPEZOID 

'336, 931 , 

,.JlZ 

6 i . 
b3Ei 30 
585,41 

BS 
Jlil 

-----

El.LC 

650, 70 

BANI< ELE\I 
l EEI<'.RlGl:II 

SSTA 
Et~r~•3I 

;:.36 , ::Hl 
636.·,oo 

llii,00 
807.35 

656,60 
653, 6 0 

246 64 
·,o71 .16 

ELCHU 
6~f..80 

ELTRD 

65 t , 0 0 

ELCHD 
6:'<6 8(J 

-- -- -

• 
• < 

• 
• 
• 
• 
• 
• 
• 
• 
• 
-• 
• 
• 
• 

---- -- - - - - - -• 
• 
• 
• 
• 
• 
• ' . ' 



• 
• 
• 
• 
• 
• 
• 

:- i ,-, ,; ,··· 

'3ECNO DEPTH 
(l r!I DB 
Trt1E 'slLOB 
·31 1-1E·E r~I flBi 

121.19 17, Vi• 
j(iji)Q, fl. 

.35 ,00 
.-_ .-.. -. -.- , 

,,_SECt~O 121 , 24 0 

CWSEL 
nr:i:i 
VCH 
":ti C-1::l 

653,49 
':!6 l 3 

3.21 .. 

• 

• 3470 ErlCRIJACHMENT "3THTIOrlS= 
.-,c.,-~.::. ,::. ·= ;::-,-..... .,. .-.,' 

• l ;;"· l , 24 17,31 657-,51 
10100, 262. 92·? i 

• .36 I 7;::- 3 I ;:'>6 
000232 60. 60 

• V= 
1490 NH CARD USED 
-~c-c-,-•f..11-, " :; 

CRIWS IJSELI< 
L~ene Ql flR 
VROB :<NL 
vi nBe I J:bi: I &ai 

,00 :oo 
;1,82 1) 

.40 , l 1 0 
-

195,0 850, 0 

(IQ (I fl 
546. 366. 

-,-, . ,.,. , I ;::,:,i 
6 (I' 1 

• 
• r-· 

• EG HV HL OLOSS BANK ELEV 
t:jQ:f' H 9e:ni:: \lfll Ihl~~ I EEiiil: I Gt,!! 
:>:NCH )<N"° WTN ELMitl SSTA • l nc· I:- OtJ:C r·oee~ TOPMI il FrJDST 

• 653.64 , 15 1 , 66 ,00 656.60 
·:-,,3 S!8 l :;fl°J '16D 15;, 6"'13 6ft 

oc::---, , 1 i 0 .045 636,30 246.41 • .J.:.. • .-. 

• 
T'\'PE= 1 TARGET= 6'55.000 • 

6:=i.::, 6h ,15 . fl:, on 632 2 (1 • 2851. i,733, 466, 63. 637.70 
. 04~ i 91 ,045 636,20 j95,()0 

(I 0 .00 655.00 850,00 • 
• . . - ---- . 

• 
• 
• 

-·•·· 
• 
• 
• 
• 
• 
• 

-.;470 EtJC RtJA!""HMENT STAI IONS= 195 Q 

121,40 
jQjQQ. 

.37 
1 ft fl ri.:• 1Cj 

CROSS SECTION DOWNSTREAM OF 

17,34 
~=-155 I 

,72 
20fi 

653,54 
93ZZ, 

3.28 
l ~ Ii 

, 00 
~ 

.36 
.2JlJ1 

220 0 I"-~eE-
DAM 

00 653.70 
7.67. ;?1355. 
. 123 .045 

2 (I 

l I82GEI:= 5?'1 !JOO 

• • 1 6 ,04 .oo 637,70 
1222, 489:, 65, 637,70 

, )76 ,046 b36.20 195.0(1 • f) nn 52"'1 11 fl :Z?f1 il(I 

~'3ECHO 121,440 • 

·347' 0 ·Er1CROHCHMEH1···S1AT I OHS=- -·- · 24 O-. 0 -- ·--- --78 0 ,·O ·· · ·TYf'E= ------- 1· · TARC.ET= - · ---- 54-{J-, 0 0 O·-· 

l ~· 1 44 
1 u 1 00 , 

..3..8. 
,000684 

,, 

.9......12 
21 0, 
L.2..8. 
50, 

653 -=j.? 01) 
•;,52•;,. 361 . 
LZ3. :i2 

5 0. 50. 

00 65'1 Z3 '.>0 02 01 
164. 2555. 698. 4:3·3. 6b, 
, i l 0 • r,45 I 168 Ji46 1:,44,4(1 

2 0 I) . 00 540.00 

• 
b4g 40 • 644.40 
,:;.4 0 f)fl 

780. 00 • 
• 
• 
• -~ 



• 
• 
• 
• 
• 
• 
• 

hl.ErL. EEB l 8 1 9i'<1 

SEct40 DEPTH 
i;, GlLQE3 
TIME VLOB 
·=·.! nE·i= '"21 OBI 

149D NH CARD USED 
*:iFf·tiQ , .r::, 

:"<•45 PM 

CWSEL CRll WS 
Gl r 1:1 17/ElOB 
\•'CH ·,iROB 
h'i r-1~ ~I CIBD 

3.:1.Z.O.. FNCROAf'HMEtJT STATIONS= :?40 0 
CROSS SECTION UPSTREAM OF DAM 

1,ISELf' EG 
Bl nB Ha1~1:l 
:<NL :-:riCH 
IIE?:IEtl I iif• 

za: 0 0 T.Y..E.F' = 

121.50 15,,15 653.65 .00 ,010 6:53,76 

H\/ HL 
BElQIB 1iOi 

:,i, ~- WTti 
rr·n~iI roe@e 

TARGET 

. 1 0 .02 

OLIJISS 
Tl1;IB 

ELi'iIN 
If!Eihl l D 

.5..4.Jl....JlJl.11 

, 01 

BANI~ ELEV 
I EEILEl I G 

SSTA 
Et.:ffl~ 

£,44. 50 

• 
• 
• 
• 
• 
• 
• 

• 0100, iiY3, 9794, ~;,03, 167' ".5780, 7G'~6...... ~'.:!~1 .;z, 6d<l:, 5..0. • . 38 .. 62 2. 59 , 28 • 12:3 . 045 
.-. 0 ill ·:as ;=; (' 

• 1 .;-; 0 NH CARC, I ISF 
~-SE CHO 1 ,;-i2, 24 0 

=. 'i 

• 34 7 0 ENCROACHMEtH STAT IONS= 
,-. RftC· '3 ,::-c i• .... .... -. 

• ::,s, ?~ 16 98 
10100. B 1 , 

• , 1jOU341 
,53 

7~; 0. 

• 1490 NH fARD IJSE 
*·SECNO l 22,870 

657. ZS: 
9156. 

3,Zfl1 
750, 

• 34 70 ENCROACHMENT STAT IONS= 

• 
--•-

-'"'• :, 87 
10100. 

. - ,-. --- •='. -~ .;::-

1.£_2.3. 

l 5;10 , 
Z3. 

·,·000277· · ...... 640·.--

• 1490 tJH CARC1 IISF 
•· SECIIW 1 23. 39 0 

65.1. 03: 
8566 . 

.3........3..ll! 
-- -6-3 (r~ 

• 347 0 ErlCROf-lCHMEIH STATIONS= 

• 
• 
• 
• 

,;•·5 3-::i 
iOiOO. 

000253 

,--ens-; -==·,..·-

i 8 ·::-o 6Cj4 lO: 
2"11i8. 7ii2 

69 3 20 
s:so. 520. 

C: 

79.0 

B62, 
il.Jl2 
?60, 

42:0, 0 T'l'PE= 

11n t5c5"3 '32 
i 55i. ;24 73, 
...i.,j.:"< , (1,;15 

2 Cl 

111 0, 0 5~-0, 0 TYPE= 

u1 
1 4, 2 07':lr, 
37 t 3:£ 

--- -·-64·0·, --· ---- - --··2 -

.6.!54 1 7 
~2592, 

MS. 
- -- -- o-

~!50,0 91 0, 0 7r't PE= 

17 fl OIO 6'~4 3 l 
f~70. 'JO?B:, ~~221 

93 11:6 , r,gi::; 
~,30, 0 0 

, 1 7-0 ,046 63E:.50 24-0, 00 
5.!i.1:1 0 fl ,au u 

1 TARGET= 341. 000 

l':! j"" 03 644 5 
841 , 564. 74, 644,50 
, n:=:5 , 046 63ti=i I :3 ti Z9.0D. 

0 .oo 341 , 0 0 420.00 

1 TA!i:GET= 430,000 

15 i9. Ji..O. 644 Cj 

623, 80. 644,50 3:9. 
1.A3. Jl4.Z 637,<0 110,0 

• 
• 
• 
• 
• 
• 
• 

. - ---···•·o - - -·;-(1(1··-- 4-3(f;(IQ·---54-(l;-(IQ·· ----- -------------- --- --- · . -- ·-· .. ·-····-··-· ··-•• 

TAPGET= 

1 j 1£i 
938. 6,,90, 
...Jl197 1147 

0 .00 

6£, 0, 0 0 0 

I) 0 
87. 

6:-.!r=I, fl o 
660. 00 

644 5 
644.50 

;:>5(!,1] 

'310,00 

• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

q __ , ·:.a J :S g I ~Cl 

SECNO DEPTH CWSEL 
j':'t flj 08 Qf'l:I 
TIME VLOB VCH 
Sl flE'E ~I (!Bi l(I fl:t 

1490 N~ CARD USED 

3470 FNCRl18CHMFNI STATIONS~ 

1 24. 1)7 

1 01 on 
.64 

.~1•jA ,--

CROSS SECTION M 

18.78 
:~!"',Aj 

.76 
.w .9. .~. 

654, 3:3 
.6.4.5..0. 

3. i 7 

--• ----- --- --------- ---

• 
• 
• 
• 

n 

CR IldS lJSEU~ 
!)ROB 91 OB 
VROB ><:NL 
J:Cl flBli: I:Z:t2I~I 

'.7.75 (1 j "'7 ! 0 0 

00 . 00 
j 1 fl9 33-~•5 

.b5 . l 02 
g_ -~-

EG HI,) HL 
l:!B1-·!:! ER08 1.101 

!~NCH ~:tlF: WTN 
IDC' Ii OUJ: f·o&:,~fi:: 

I'teE- j IsE•f.;EI-

654. 4":f . 1 0 . 17 
2036 j 6·3~ z·:1,;;1 

.045 . l 37 . 048 

OLOSS BAMK ELEV 
IM~ i i::-t=I..-'DIGl=II 

ELMIN SSTA 
:cr1eu I Cl EblU·=·I 

•335 Clf10 

• 00 644.£.0 
Ci•~ 6::14 6JJ 

635.60 375.00 

~. ·'· .-.,-

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

-- -. 
• 
• 
• 
• 

•-------------------------- • 
• • 
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I 1) COUNTY: 
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I 

2) STUDY NAME: 

3) WATERCOURSE: 

, 4) DOCUMENT TYPE: ___ ofJ==-+"''j \;;___· _· ---
i 
I 

.1 



• 
• 

TIJE, FEB 1?, 1981, 4:16 PM • 
• N***~***~****~***~****~~***~~~*~******•~•~*~••**~* 

HEC2 RELEASE ~ATED NOV 76 UPDATED APRIL 1980 
• ERROR CORR - 01,02,03,04 

MODIFICATION - 50,51,52,53,54 
~*~~**~******~~~~**********************~*~******~~ • 
Tl HUD-FIA FLOOD INSURANCE STUDIES H-3970 WILLIAMS & WORKS PRS AUG,1980 

• T2 VILLAGE OF DUNDEE RIVER RAISIN 
T3 RIVER RAISIN -DUNDEE: 500-YEAR FLOOD+ EXISTING CONDITIONS 

• J1 ]CHECK 

• 
• 
• 
• 
• 
• 
• 

-• 
• 
• 
• 
• 
• 
• 

o. 

J2 MPROF 

15,000 

IHQ HHI\/ 

5. o. 

!PLOT PRFVS 

,000 -1, 000 

IDIR STRT METRIC HVIHS 

o. .000000 , 00 .o 

XSECV XSECH FN ALLDC 

,000 .000 1 • 300 , 00(1 

Q 

I BlJ 

• 
• 

PHGE 32 • 
• 
• 
• 
• 

lJSEL FQ • 
O, 648,500 , 000 • CHHIM ITRACE 

, 0 00 ,000 ,00(1 • 
• 
• 
• 
• 
• 

-- - ·- ----~- -- ~ •·· . 
• 
• 
• 
• 
• 
--



• 
• 

TUE, FEB 1 7, 1 981 , 4: 1 6 PM 

• 
• 
• 
• 

SECtW 
Q 

TIME 
SLOPE 

·•PROF 4 

DEPTH 
(lLOB 
VLOB 
XLOBL 

CCHV= ,100 CEHV= 
1490 NH CARD USED 

• *SECtlO 115,970 

ClJSEL 
(ICH 
VCH 
XLCH 

• 3 0 Cl 

CROSS SECTION A 

• 
• 

115. 97 
12500. 

.oo 
.000588 

1 6 , 1 0 
3536. 

,95 
1 040, 

• 1490 NH Cf4RD USED 
.. SECNO 116,650 

648,50 
8665. 

4,95 
1 03 0, 

• 3470 ENCROACHMENT STATIONS= 
CROSS SECTION B 

• 1 l 6, 65 -7~29 648.89 
12500, 2031, 9 . ., ... -. 

,c.. f ( • 

.04 1 • 1 9 5,80 • .000837 690, 680, 

• 1490 NH CARD USED 
•aECNO 117.3_6~0~_ 

• 3470 ENCROACHMEtlT STATIOHS= 
CROSS SECTION C 

CRJWS 
QROB 
VROB 
XLOBR 

, 00 
:29•3 . 

.89 
1 040, 

675.0 

.oo 
1 192, 

I , 07 
690, 

9(15, 0 

_ -•-- ____ .U.7. 3_6 ____ _ 
125 00, 

_J_6_,_6 7 ___ 64~. 37_ _ _ ____ .. o_o __ _ 
2127. 10176. 197, 

,07 1.71 8.00 1.41 
• ,001494 72(1. 71 o. 720, 

• >t<SECNO 117,600 

WSELK 
ALOB 
XNL 
ITRHlL 

648.~~o 
373::~. 

, 0~18 
0 

1280.0 

,00 
1 7 o~~, 

, 1 ~?6 
1 

EG 
HACH 
:e,N('H 
IDC 

648,77 
1751 , 

,045 
(I 

TVPE= 

649,28 
16 01 , 

,045 
0 

1231 ,5 T'fPE= 

. -• .0 (I __ . 6 5 0 , 1 9 
124:L 

• 1 11 1 
2 

1272. 
,045 

(I 

3470 EHCROACHMEHT STATIONS• 1005,0 1231,5 TYPE• 
• CROSS SECTIOH 50 FEET DOWNSTRE~M OF EMBARKMENT 

117.60 16,97 649,67 .oo .oo 650.72 

• 12500. 1 064. 11213, :223 ~ 659, 1296. 
.08 1 ,'61 8 ,6!:i I .53 , 130 , 045 

. 0017 05 3 00, 290, ;;oo. 2 0 

• 
• , .. 

HV 
Af?OB 

l~NR 
ICotff 

~-• ,:.1' 

334, 
, 143 

0 

HL 
VOL 

lJHl 
CORAR 

.oo 
0, 

,(100 
,00 

1 TARGET= 

.39 .48 
1 1 1 4, 81 , 

, 130 , 045 
0 .oo 

TARGET= 

__ _ ._82 __ 
139. 
. 130 

0 

_._,_78 
139, 
.045 
.oo 

TARGET= 

1 , 05 ,46 
146. 155. 
, 130 , 045 

0 .oo 

OLOBS BANK ELEV 
TWA LEFT/RIGHT 

ELM IN SSTA 
TOPWID ENDST 

.oo 634.90 
0, 634.90 

€,3:2 .40 55,29 
120;2.87 1258.15 

-€,75.000 

.04 635.00 
14, 635,00 

63:2, 60 675, 00 
59:2. 28 1267,28 

-905, 0 00 

_ --• j_3_ ~- _ 635 ,.50 -- --- _ 
22. 635,50 

632,70 905.00 
307,61 1212,61 

-1005.000 

~07 635.50 
23, 635,50 

63;2, 70 1005,00 
2018. 05 1 21 3 , 05 

• 
• 

PHGE 33 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

·--- - ----- ------ -- --- --•• 

• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 

TUE, FEB 17, 1981, 4:16 PM 

SECNO DEPTH ClJSEL 
I) QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHVc: ,300 CEHV= .500 
*SEC-NO 117.700 

CRHIS lJSELK EG HV HL 
QROB ALOB HACH AROB VOL 
VROB ){NL :~t!CH Xt!R lHN 
)<LOBR !TRIAL JDC !CONT CORAR 

3470 ENCROACHMENT STATIONS= 1 02 0, 0 1 231 , 5 T'l'PE= 1 TARGET= • CROSS SECT ION AT D01,JMSTREAM EMBA_IJKtlEIH 

117,70 17,48 649,88 .oo , 00 650, 83 ,95 .08 • 1250 0, 1148, 11 082 I 270, 620. 1336, 156. 157, 
, 08 1 , 85 8,30 1 . 73 , 1 1 0 ,045 , 1 1 0 , 045 

, 001506 50, 50. 50, 2 0 0 .oo • -~SECNO 117,730 

• 3265 DIVIDED FLOI.J 

• 3301 HV CHANGE'[l MORE THAN HVINS 

• 3370 NORMAL BRIDGE,NRD= 0 MIN EL TRD= 6E-4. 00 MAX ELLC= 657. 00 

CROSS SECTION AT DOWNSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE 

• NOTE1DIVIDED FLOW DUE TO PIERS <PIERS CODED ON X4 CARDS> 

• 11 7. 73 18,41 650.71 ,00 .00 651 , 06 ,34· .05 
12500. o. 12500, (I • o. 2653, o. )59, 

, 08 .oo 4,71 ,00 , l 1 0 , 045 , l 1 0 .045 

• .001528 40, 30 I 40, 2 0 0 ,(10 

---•-- : .. *SECNO-- 1--1-7 .. :'40 ... ----· _ 

• 
• 

PAGE 34 • 
OLOSS BANK ELEV 

Tl.JA LEFT/RIGHT • ELMIN SSTA 
TOPl,J lt> ENDST • 

• • 
-1020.000 • 

.03 635,20 
24, 635,20 • 632,40 1020.00 

193,78 1 213, 78 • 
• 
• 
• 
• 

. 18 o:,57.90 • 24, 658,20 
632,30 1074,54 
233,91 1316,51 • 

. ·- ... ----· ..• 
• 3265 DIVIDED FLOW • 

• 
• 
• 
• 
• 

3370 NORMAL BRIDGE,NRD= 0 MIN ELTRD= 664,00 MAX ELLC= 657,00 • CROSS SECTION AT UPSTREAM FACE OF ANN ARBOR RAILROAD BRIDGE 

NOTE1DIVIDED FLOW DUE TO PIERS <PIERS CODED ON X4 CARDS) • 
• 
• . -, 



• 
• 

TUE, FEB 17, 1981, 4:16 Pl1 • 
SECNO DEPTH C\JSEL CRIWS ~ISELI< EG • Q QLOB QCH t}ROB ALOB HACH 
TIME VLOB VCH './ROB ~<NL :a~CH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC • 
11 7. 74 18.43 650, 73 .oo , 00 651 , 08 • 12500, o. 1250 0. o. o. 26'55. 

.08 .oo 4.71 .00 , 1 1 0 ,045 
.002312 1 0. 1 0, 1 0, 0 0 • 1490 NH CARD USED 

*SECNO 117,770 • 3470 ENCROACHMENT STATIONS= 965,0 1200.0 TYPE= 
CROSS SECTION AT UPSTREAM EMBAtlKMENT • 11 7. 77 18.23 650.53 

12500. 1 1 74, 1 1 255. • .09 1 , 22 7,65 
, 000707 40. 30. 

• >1<8ECtlO 1 17,840 

• 3470 ENCRO,~CHMETH-STATIONS= 
CROSS SECTION D 

• 
• 

11 7, 84 
12500 . 

. 09 
,000599 

18,47 
1829. 

1 , 1 5 
80, 

650,77 
1 0602, 

7, 1 1 
70. 

CCHV= ,100 CEHV= .300 
• 14•:;,o NH CARD U'.;ED 

*SECNO 118.700 
CROSS SECTION E -• -·· - -------- --- ------ -- - -· - -

118.70 17.89 
12500, 2434. 

• . 16 .83 
0 0 034 0 870. 

• 1 49 O t~H CARD USE[) 
*SECNO 119,440 

• 
• 
• 
• 

651 .69 
9160, 
4, 02 
860, 

.oo . 00 651 . 35 
72, 966. 1471. 

1 , 1 0 , 136 ,07'9 
40. .., 

~ 0 

900,0 1200.0 T'f PE= 

.oo , 00 651, 44 
68, 1598. 1492, 

1 , 03 , 136 .079 
80. ,., (I ~ 

---- -----. - . -------·---- -- ---- - --
.oo .oo 651 I 37 

907, 2919, 2281. 
,73 . 136 , 045 

870, 2 0 

• 
• 

PAGE 35 • 
HV HL OLOSS BANK ELEI/ 

AROB VOL ThJA LEFTrRIGHT • Xtl~: WTN ELMlt-1 SSTA 
ICmlT CORAR TOPlJl D ENDST • 

,34 , 02 ,00 657,90 
0. 160. 24. 658.20 • • f 1 0 ,045 632,30 1074.54 

0 .oo 233,94 1316.53 • 
• TAf?GET= -965.000 

• .82 .04 .24 635,70 
65. J62, 24. 635.70 

. 143 .045 632,30 965,00 • 0 .oo 222, 57 1 1 87, 57 

• 
1 TARGET= -900.000 • 

.67 ,05 ,05 635,70 • 66, 166, 24. 635,70 
, 143 ,045 632, 30 900.00 

0 .oo 288,25 1188,25 • 
• 

- --- ---- --------------- -------------- ------- ---·---· ·--·•-- ·- ·-· -·· - ·- - -- ..... ·-·-. ---- -·- .. . 
, 19 .38 ,05 635.90 

1240, 262, 34, 635,90 
, 136 .045 633,80 46. 08 • 0 ,00 678, '33 725,02 

• 
• 
• 
• . , 



• 
• 
• 
• -
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
·•·-
• 

TUE, FEB 17, 1 981 , 4: 16 PM 

SECtrn DEPTH CWSEL 
0 n1 nc, r,,-u 

•.,-;a..."-' 1-" ~._ ,-l 

TIME VLOB VCH 
SLOPE :~LOBL XLCH 

CROSS SECT I ot~ F 

11 9. 44 18,74 651 , 94 
12500, 3827. 8322. 

,22 1 , 07 4,-67 
.000443 750, 740, 

1490 NH CARD USED 
,~sECNO 120,160 

3265 DIVIDED FLOW 

CROSS SECTION G 

120,16 17,57 652,27 
12500. 2379, 8029. 

,28 1 , 09 5.25 
.000585 730, 720. 

1490 l!H CARD USED 
-~SECNO 120.600 

CROSS SECTION H 

120~60 17, 04 
12500, 1454, 

,30 1 , 1 6 
.000792 450, 

CCHV= ,300 CEHV= 
1490 NH CARD USED 

.;tiSECt,iO -i21-,.080--
121, 08 17,25 
12500. 1478, 

, 33 1 , 14 
,000748 520, 

652,44 
1 01 77, 

6, 03 
440, 

.500 

652,85 
10093, 

5,91 
490, 

• •SECNO 1 21 . 130 

• 
• 
• • 

CRHIS 
nDnD •~t,..,vu 

'./ROB 
XLOBR 

,00 
351 . 

,53 
750. 

' (l 0 
2092, 

I , 21 
730, 

.oo 
868. 

,58 
450, 

,00 
929. 

,57 
460. 

1,JSELK 
,.._, nc 
ML..l..•O 

XNL 
ITRIAL 

, 0 (t 
3581, 

, I 36 
2 

.oo 
21 91 . 

. 142 
2 

, 00 
1255. 

, 138 -~ 
~ 

• (10 

1292. 
, t 38 

2 

EG HV HL 
L.! ..... r"U ,'\Cn~ uni 17N._.n Ml,;.~r:;• 't "-'I.. 

:~NCH )~NR t,JTN 
IDC I COIIT COP.AR 

652, 1 7 ,23 ,29 
1 781 , 664, 369. 

, 045 , 145 ,045 
0 0 .oo 

652,55 ,28 ,37 
1529, 1730. 464. 

.046 ,099 ,045 
0 0 .00 

t.52.91 ,46 .30 
1686. 1494, 515, 

,045 I 163 , 045 
0 ,, ,00 

653,29 ,44 ,38 
1707, 1,;27, 566, 

, 046 , 164 .045 
0 0 ,00 

OLOSS 
TU,,._ 
I WI"! 

ELt1 IN 
TOPWID 

. 01 
46, 

633,20 
712,20 

, 02 
59. 

634,70 
887,30 

.05 
69. 

635,40 
916,75 

, 0 I 
79. 

635.60 
929,64 

BANK ELEV 
I ~C'T 1•0Tl""LJT 
1.. i;;.i-- t r r, ,1. 1.::1n 1 

SSTA 
ENDST 

635.90 
635,90 
23,46 

735.66 

636,20 
636.2(1 
16,37 

905, 64 

636.70 
636,70 
9,93 

9:Zf_,_68 

636,9(1 
636,90 

9,45 
939.09 

• 
• 

P>'IC,E 36 • 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

--- ·----··- -• 
• 
• 
• 
• 
• ·-



• 
• 
• 
• 
• 

TUE, FEB 17, 198!, 4: 16 PM 

SECt~O DEPTH ClJSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CRH,lS l<ISELK 
CTROB ALOB 
\/ROB XNL 
XLOBR I1RIAL 

EG HV HL OLOSS BANI< ELEV 
HACH AROB VOL Tl.JA LEFT/RIGHT 
XHCH XNR WTN ELMIN SSTA 
IDC ICOHT CORAR TOP!JH> ENOST 

• 3265 DIVIDED FLOl,I 

• 
• 
• 
• 
• 
• 
• 
• 
• 

-• --

• 

CROSS SECTION AT DOWNSTREAM FACE OF M-50 BRIDGE 

ROAD PROFILE MODIFIED TO REDUCE CONVEYANCE OVER ROAD <DUE TO BUILDIHGS) 

121,13 
125 00, 

,33 
,000612 

16.83 
0, 

. oo 
60, 

SPECIAL BRIDGE 

SB :-.;K XKO.R 
.90 1 . 50 

*SEC.NO 12i .190 

653. 13 
12 046. 

4, 11 
50. 

COFQ 
2.50 

PRESSURE ANCi WEIR FLOW 

EGPRS EGL!,JC H3 

657.29 653.40 , 01 

,00 
454, 

.47 
60, 

RvLEN 
.oo 

QWEIR 

4172. 

.oo 653,38 
o. 2934. 

, 1 I 0 ~ 052 
2 0 

Bl,IC 
72.00 

QPR 

8395. 

.25 .03 , 06 656.60 
970. 571. eo. 653.60 
• 1 1 0 ,045 636,30 246,46 

0 .oo 818,52 1 088. 56 

B\tlP BAREA ss E"LCHU 
5,00 936,00 .oo 636.80 

BAREA TRAPEZOIO ELLG ELTRD 
AREA 

936, 93!. 650. 70 651.00 

CROSS SECTION AT UPSTREAM FACE OF M-50 BRIDGE 

121. 19 
--125 o o.~ -

, 34 
. 000388 

18.54 654.84 
-----0. ---- U-252. - --

• O O 3 ,47 
60, 60, 

1490 NH CARD USED 
,iiSECNO 121 , 240 

.oo .oo 655.00 ,17 1.62 , 00 656.60 
-1-24.8-.. - - . ·- . o •. ·- 3241 ·• ---·-· 2222 •-- -- .578. __ --8L. ____ 653,60 

,_56 • 11 0 . 052 ,JJJ)_ ,045 636,30 246.23 
60. 2 0 2 .oo 1037~33 1283~57 

• CROSS SECTION I 

• 
• 
• 
• 

1 21 • 24 
125 0 0, 

,34 
. 00025:3 

18,65 
343. 

.79 
E, (I • 

654.85 .00 .00 
1 11 34, 1023, 434. 

3,62 ,32 . 123 
60. 60 . I 

655.03 , 18 . 02 , 0 1 637.70 
3079, 3209. 586, 83. 637. 70 

,045 , 21 1 , 045 636,20 177.60 
0 0 .oo 1114,67 1 292. 27 

ELCKD 
636.80 

PAGE 37 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

- -- - .. --···. ·-·--·--·-·--- ..• 
• 
• 
• 
• 
• 
• 



• 
• 

TUE, FEB 1 7, • 1 981 , 4: 16 PM 

SECNO DEPTH CWSEL CRHIS l<ISEU( EG HY HL OLOSS BAl·lK ELEV • Q QLOB QCH QROB ALOB HACH AROB VOL Tl,tA LEFT/RIGHT 
TIME VLOB VCH \/ROB lmL XNCH l!NR tdTN ELM It~ SSTA 
SLOPE XLOBL • XLCH XLOBR !TRIAL IDC ICOHT CORAR TOPWID ENDST 

CC-H\I= ,100 C-EHV= .31)1) • 1490 NH CARD USED 
*SEC NO 121. 400 

CROSS SECTION DOWHSTREAM OF DAM • 121,40 18,69 654,99 .oo • () 0 655,07 . 18 . 04 I O 0 63?.70 
12500, 344, 11124, 10321 437. '3086, 3246i 614, 88i 637,70 • :36 ,79 3. 60 ,32 , 123 ,045 , 211 ,046 636,20 176.46 

,000255 200. 150. 200, 1 0 0 ,00 1120, 07 1296,53 

• 1490 NH C~RD USED 
*SECNO 121,440 • C-ROSS SECTION AT DAM 

121, 44 1 0, 48 654,88 .00 ,00 655, 1 0 ,22 ,02 , 01 644,40 • 12500, 278, 1 1461 , 761 , 225, 2935, 1714, 620, 89. 644,40 
,36 1 , 24 3 ,90 ,44 , 1 1 0 ,045 ,202 ,046 644 ,,4 0 219, 18 

,000623 50, 5 (I. 50, 2 0 0 .00 870, 4 0 1089,58 • 
1490 NH CARD USED • *SECNO 121 .500 

CROSS SECTION UPSTREAM OF DAM 

• 121 ,5(1 16,51 655, 01 , 00 , 00 655. 13 ,12 ,02 , 01 644,5(1 
12500, 148, 11887, 465. 230, 4158. t779. 627, 90, 644,50 

.37 ,64 2,86 ,26 , 123 ,045 ,203 , 046 638,50 217,94 • . 0 0 021 2 50, 50, 50, 2 0 0 ,(10 875,43 1 093 I 37 --

-•- - 1490 NH--CARD-USEu---- ------- --- ---------
*SECNO 122,240 

. ---- -------·------ -- -- ---- --- ------------------- ····-- --- ---- ·-- --·- -· ---- ------- ------- --- -

CROSS SECTION J 

• 
• 

PAGE 38 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

- -- - - - --- -- -- - " - --- " -- - - . . --· -- -·--- . 122.~4 
12500. 

18,34 
129, 

655, 14 
1077(1, 

. oo 
1601 . 

,00 655.36 ,22 ,20 ~ 03 644,!;)ll 

• 
• 
• 
• • 

.42 
,000356 

• 61 
760, 

1490 NH CARD USED 

4,00 
750, 

,68 
760, 

21 1 , 
, 143 

2 

2691. 
, 045 

0 -------

2361, ?25, 1 04, 644,50 
, 124 , 046 £36,BO 71 , 43 

0 .00 765, 16 8;?:6,59 • 
• 
• ., 
• 
·-
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TUE, FEB 17. 1981, 4: 16 PM 

SECtlO 
Q 
TIME 
5LOPE 

DEPTH 
QLnB 
I/LOB 
XCuBL 

~SECNO 122,870 

Cl,JSEL 
QCH 
VCH 
XLCH 

• CROSS SECT I ON I<' 

• 
• 

122.87 
!2500, 

.48 
, 000294 

18. 1 0 
2157. 

. 81 
640 . 

1490 NH CARD USED 
• ;,;.SECNO 123. 390 

€,55, 40 
1 0188, 

3.60 
63(l, 

CROSS SECTION L 

• 
• 

123.39 
12500. 

.54 
. 0(10259 

19.59 
2960, 

,75 
530, 

• 1490 i4H CAR[, USED 
,~SECNO 124,070 

655,59 
8295, 

3.43 
520, 

CROSS SECTION M • 
• 
--

124,07 
12500, 

,63 
.000229 

20, 19 
3812, 

,80 
690, 

655,79 
7133, 
3.21 
680, 

Cl? I!JS 
QROB 
VROB 
XLOBR 

, 00 
155. 

. 55 
640 . 

. oo 
1245 . 

f , (! t 
530. 

,00 
1555, 

,70 
690. 

1,JSELK 
ALOB 
XNL 
ITRIAL 

,00 
2659. 

• 136 
2 

.00 
3928, 

-t"77 
t I-' J 

1. 

,(10 
4744. 

, 1 00 
0 

EG 
HACH 
:~NCH 
JDC 

655,57 
2826. 

,045 
0 

655,71 
2418. 

~ 045 
0 

655.88 
2219, 

, 045 
0 

HI/ 
AROB 

~~HR 
!CONT 

,17 
281 . 
, 143 

0 

. 12 
1239 . 

no-,. 
, V J'" I 

0 

, 1 0 
"")'>.., ,. 

c..,i::.c..b' 

, 135 
0 

HL 
1/0L 

~JTN 
CORAR 

OLOSS 
TWA 

ELMIN 
TOPbJID 

,2(1 •' 00 
806. 114, 
.047 637,30 
.oo 543,34 

, 1 4 
886, 

"".,. . ,.,-, ,-
,00 

, 17 
I 019, 

.048 
.oo 

,00 
122. 

L-:ilf:.. nn 
0.J"O~ V\.' 

770.89 

,00 
138, 

635,6(< 
1273z47 

-•··---··-· --···-- --------···· --- ... -·- ·- ·--- - -·---·----·-··· ····-·-··- -····-·- ·- ----- ----------

• 
• 
• 
• 
• 
• 

BAHK ELEI/ 
LEFT/RIGHT 

SSTA 
ENfiST 

644,Sll 
644.50 
51, 90 

595.24 

644,50 
644,50 

176.20 
947,09 

644.60 
644,60 
80,18 

1353,65 
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• • l·tON, FEB 16, 1981 ;3:50 PM PAGE lb 

• • 
• * 'fl•t"-+::-t~ * +:,t:-.t•* +- :tl"fl******'fl*****i,fl***"'fl:*****~fl.f':**** 'fl'fc*,f(:f!:t:•f.:-fl :ti • HECQ RELEASE (:iATEL> NQV 76 UF-L>AT,_ .. 

~KHUM CORR - Oi,02~03~04 
• MOC>IFICRTIO;i - 50,51,52,~53,54 • +~~'fl~~~~~**~**************~****~**~**~******••*~*~ 

• • NOTE-- A_3_TEP,_I SK ( *) AT _LEFT OF CROSS-SECT I ON N_LJMBER I MDI CATES J'JESSAGE I_ti SLIM MAR~' OF ERRORS_ LI ST 

• • F:IVER RAISIN -DLIHDEE 

• SUMMARY PRINTOUT TABLE 150 • 
• SECHO XLCH EILTRD ELLC ELMIN a CWSEL CRl ~JS EG tOKcoS ~ir'CH AREA . 01 K • 
• 115,970 1030,00 .00 . 00 632,40 82!:,0, Oil 646,60 .oo 646.85 5,56 4,42 3621 ,51 34·:19, 58 • 

116,650 680,00 ,00 ,00 632,60 8250,0IJ 646,99 ,00 647,28 6.76 4.77 3288:. 06 3l7:c;:,5E, • • 117.360 710.00 .00 ,00 632.70 8250,01) 647,42 .00 647,97 11 , 29 6.38 2059,57 2454.81 

• 117.600 290,00 ,00 ,00 632.70 8250,00 647, 6"3 ,00 648.34 1 2, 15 6.70 1690!,08 2."366, 71 • 
117,700 50,00 .oo .oo 632,40 8250, 01D 647.83 .00 648. 41 10,73 6.42 171f!i. 04 2518.2;' • • 117,730 30.00 664.00 657.00 632,30 8250.0ID 648.31 ,00 648,55 12.67 3.'33 209':i', 20 2317,66 

• 117,740 10.00 664.00 657,00 632.30 8250,00 648.33 .00 648.57 18,32 3,93 2101.59 1927.43 • 
117,770 30,00 ,00 .00 632,30 8250, 010 648,22 .oo 648.73 5, 16 5.94 204~~.31 3633. 4(:: • • 11 7 . 84 0 70,00 ,00 . 0 0 632,30 8250, 010 648.35 ,00 648,79 4.56 5,62 2515', 45 3865,33 

-• --- - ---1 1-8 , 7 0 0 - 86 0-. 0 0 - --- -- - -, 00 - ----- -- ,-00 --- -633, 80-- - -8250 ,-o,o - 648 •. 99 - --- -- .00 _____ 649.,13. __ 3., 1 L. ___ , 3_, .43 ___ 46_3_0, ?_?_ !4679. 78 ____ --• 
119,440 740,00 .00 ,00 633,20 8250,00 649,22 .00 649,40 3.95 3,95 428~). 09 4151 ,21 • • 120,160 7'20.00 .oo .00 634,70 8250, 00 649,52 .oo 649,77 5,87 4, 68' 3616, 13 3404,35 

• 120,600 440.00 .oo .00 635.40 8250, 00 649,72 ,00 650.10 7,39 5. 19 2510,88 3035,3:2 • 
121.080 490,00 ,00 .00 635.60 8250. 00 65 0, 1 0 .oo 650,45 7.05 5, 1 0 2589,04 3107,62 • --- • 121. 130 50.00 .oo .oo 636,30 8250,00 650,36 .00 65(1, 54 5, 15 3,39 243!1. 59 36~:7. 04 

• 121,191) 60,(10 651, 00 •550,70 636,30 82.50,00 650,37 .00 650. 55 5, 13 3.38 243i'. 31 3641,09 • 
121.240 60.00 .00 ,00 636,20 8250,00 650,40 ,(1(1 650,58 3,.32 3,40 2'37B, 21 4525,88 • • 

• . ; 
,, 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

-•-------
• 
• 
• 
• 
• • 

SECNO 

1~1 ,4Q_O_ 

1~'.1 .440 

121 .500 

122,240 

122.870 

123.390 

124,070 

XLCH ELTRD ELLC ELi'lIN Q 

150. O_O_ .00 .oo 636,20 8250.00 

50,00 .oo .oo 644.40 8250, 00 

50.00 ,00 ,00 638.50 8250.00 

750,00 ,00 ,00 636.80 8250,00 

630,00 .00 ,00 637,30 82.50. 00 

520.00 .oo ,00 636.00 8250,00 

§f:!0.00____ ._00 -- ,00 635.60 8250. 00 

CWSEL CRlWS EG 1 QK,~S 

650.45 .00 650. 63 3,-2.8 

650. 37 .00 650.71 19.81 

650. 65 .00 650, 77 3. 16 

650.87 .00 651 , 1 0 5, 06 

65i.22 .oo 651. 38 3.96 

651 , 44 .00 651 , 59 3,90 

651 , 71 .oo 651 , 88 4.38 

\/CH AP.EA 

3.39 3007.10 

4.78 i852,27 

2.77 3132.26 

3, '32 2589,69 

3.45 3592.73 

3.50 4497,59 

3.70 4629,53 

. on: 

4557.18 

j853,65 

4638.61 

3668.92 

4i44.40 

4175,?6 

3942,75 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

-• 
• 
• 
• 
• 
• 
•· 



• eir 

• i'!ON, FEB 16. 1 981 , 3,50 PM PAGE 18 • 
• • RIVER RHISIN -DUNDEE 

• SUMMAR't PRINTOUT TABLE 150 • 
• '3ECtiO Q ClJSEL DI FlJSP DI FlJSX ·DlFlt.WS TOPt.!H> XLCH • 

115.'3(0 8250.00 646.60 .00 .00 .oo 1076.95 1030.0(1 • • 116.650 8250,00 646,99 .oo .39 .00 588,29 680,00 

• 117,.360 8250.00 647,42 .oo .43 .oo 304.79 710,00 • 
117,600 8250.00 647. 6'3 .oo .27 .oo 2 05, 17 290.00 • • 117,700 3250,00 647.83 .oo .13 . 00 190,80 50,00 

• 1 1 7, 73 0 3250.00 648.31 .oo .49 .oo 227.02 30.00 • 
117,740 8250.00 648.33 .oo o·~ . ~ .00 227.05 1 0, 00 • • _117,7;'0 8250, 00 648.22 .oo - • I 1 .00 216.15 30.00 

• 117,840 8250, 00 648.35 . 00 . 13 .00 281 . 51 70.00 • 
118.700 8250.00 648. •39 .00 .63 .oo 661 .43 860.00 • • 119.440 8250 I 0-0 649.22 . 00 .24 .oo 515.95 740.00 

• 120.160 8250.00 649.52 .00 .29 .00 582.75 720.00 • 
1;!0,600 8250.00 649,72 .oo .21 .00 466.50 440. 0(1 • • 121.080 8250.00 650.10 . 00 .37 .oo 481 . 05 4·30.00 

• 121.131) 8250.00 650. 36 .oo .27 .00 179.58 50.00 • 
121.190 8250.00 650, 3,7 .00 . 01 .00 179, 58 60,00 • --·--------- -- ---- -- ----- ------ ·- - . --- - --- - - - --- ------ - - . ----- - - --- -------- --- ------ -- - - ---------- ---- ---------·· - - -- - -- -- - - ... ---
121 .240 8250.00 650.40 .00 , 03 .01) 541 . 51 60.00 

- -- ---- ' . 
• 121.400 8250. 00 650, 45 .oo . 05 .00 548.46 150.00 • 

121.440 8250, 00 650. 37 .00 -.09 .00 331 . 03 50.00 • 121.500 8250.00 650. 65 .00 .28 .00 344.33 50.00 • 
• 1;;::2.240 8250.00 650, 87 .oo ,22 ,(10 41)5. 07 7511_,00 • 

122,870 8250. 00 651 . 22 .oo ,35 .00 4_87 .65 630.00 • 123,390 8250, oo 651 , 44 ,00 ,22 ,00 714, 15 520.00 • 
• 124.070 8250,00 651 , 71 .00 .27 .00 972.37 680.00 • 
• . ) 
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• • 
• • l.!l..El!... FEB 1 S 1 9iS 1 • :i:. • 

• • 
• ~M~*~*~*~*~t~$~~~~~~~~~~*~****~~~**~*~*****M~M**~* • HEf.? REf FHSF 1r~artr1 tiOV 76 iiPDA1 TFC-1 APRIi j •:;.•=·---

• ERROR CORR - 01,02,03,04 
r1D.DiEIC-ATff1N - Sli .. ==• =:-:; =:, "' • ~*~~~*~$~*~~~*~~~*******~~*~**~***~*~**1*~••*~*~~* 

• • ll.O..I.E.- ASTF6•I SK 11
• * ·1 AT 1 EFT OF f R'OS'3-'3EC'T i ON t-JJIMBFR I tJCd CATE-=, Mt:'"=i'3AGF TN "3PtH1ARY OF !::"RROF 

• • F:!VER Rf.lISIM -DUt-lflEE 

• SUMMAR'( PRINTOUT TABLE 150 • 
• 'SEC NO )SI..Ctl EI..I!s!:1 EI..I..C EL~ll t:l fl C~l$EI CE:H!S E;__G_ 1.Jl..K.'!'..S. '•iCtl eeEe , n 1 ~~ • 
• 1 i 5,970 1030,00 , 0 0 .00 63::i, 4 o 10100.00 647.60 ' (I (I 6•17. 89 6, 08 4.84 ~f000. 86 4 0·35. 1 0 • 
• 116,651) 680,CIO .00 ,00 630!. 60 10100.00 648,03 .oo 648.35 7', 18 5. 16 ~•898, 70 3;'6:3, 66 • 117.'360 710.CIO . oo, .00 63~~, 70 10100.00 648.46 .oo 649,11 I 2: , 51 7. 04 ,;:~375, 8'3 2855."30 

• 117.600 290.00 .oo .oo 63~~. 70 10100.00 648.74 .oo 649.54 13:, '30 7.51 1 ':i 08, 25 2708.71 • 
117.700 • 50.00 .00 .oo 63.~.40 10·100.00 648,89 .00 649.63 12:, 35 • 7.22 1 "322. 84 2874. 18 

117,730 30. o,o 664.00 657.00 63,t. 30 10100.00 64'~. 52 ,00 649,80 13,50 4.25 ~:375,14 274"3, .2·:t 

• 117.740 1 0, (IQ 664,00 657,00 63,'.. 30 10i00.00 649.54 .oo 6•19, 82 20,(10 4.25 ~!377. 68 2258.bb • 
117.770 30. c,o ,00 .00 1:-3~~. '3 0 10100.00 649,39 • 0 I) 6~)0,02 5,. 90 6,68 ~~27t,, 50 .. 115·~, 36 • • 117.840 70,CIO ,00 .oo 630!, 30 10100,00 649,57 .00 6~)0, 09 5, , 11 6,26 ~~838, 29 4468,97 

-•------· .. 118 ,-700 - .. 860-.-0IO -· - - - - -,-OQ. - ---- - - .-00------632,-,80 --1-01 00 ,-00- ----650 ,-31 ·, 00-------6~\0, 48 ·- 3~.-35·- - 3 ,-77- --~H 1-7 .. , 7-6 -55-1-8.-•iB-- -·-- -· •• 
.00 6~i0. 7£ 119.440 740,010 ,00 .oo 6321, 20 10100,00 650.56 • 4. 15 4, 2"3 4('305.19 4959,53 • 120,160 ;-20.0,0 ,00 ,00 634.70 10100,00 650.87 .oo 6~i1 .14 5, ,85 4,9b 4,192. :33 417b,;'2 

• 120.600 440.0IO .oo .00 63~), 40 10100.00 651 . 06 .oo 6:i1.48 7.72 5,6'3 ~:162.'38 3635,91 
., 

I 

• 121.080 490.0tO .00 .00 63!5. 60 10100.00 651 . 42 ,00 6~i1 . 88 7,90 5.73 :;;:929. 59 35,34. 37 

•! 
121,130 50, o,o ,00 ,00 63fi, 30 10·100.00 651 . 77 .oo 6~i 1 • '38 5,, 61 3,74 .;::888. 55 4265,91 : 

• i.21.190 60, 0 0 651 . 0 0 650,;'0 631:,, 30 10100.00 653. 4':l .00 l:,~i3. 64 3, I 64 3 . .21 4~:00.62 5294. 1 (:. • 
·. 00 6~)3, 66 ·121 .240 6 rr. o o ,00 ... .00 63fi.20 10·100,00· 653.51 • 2:·.·:::2 ?,,26 4';'4 9 , 76 6629,05 • 

• . ,~ 
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TUE, FEB 1 7, 1 981 , 4: 16 PM 

* {1,t-!ic* ,t--+:*~1'11_::'~****************•fc******'" ,t,'f-.,f•***** t::t: ,t..t::f:$:fc 

HEC2 RELEASE DATED NOV 76 UPDATED APRIL 1980 
ERROR CORR_ - 01, 02, 03, 04 
MODIFICATION - 50,51,52,53,54 

. fc~****$*******~1i1******~*~~*~~•*1'11****~~~~***~***~ .... * 

NOTE- ASTERISK r•) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST • ' 
RIVER RAISIN -DUNC•EE • SUMMARY PRINTOUT TABLE 150 

• SECtlO :1,LCH ELTRD ELLC ELMIN Q CWSEL CRIIJS EG 1 OK*B VCH 

• 115.970 1030,00 ,00 .oo 632,40 6700,00 646.20 . 00 646.39 4,32 -:: 0 "'J 
-.J' •~.:.. 

115.970 1 030, 00 .oo .oo f.32,4{l 9200,0~ 647. :?:O .00 647,53 5, 1 7 4,40 • 115,970 1030.00 .oo .oo 632.40 10100.1)0 647.60 , 00 647,85 5,51 4,61 
115,'370 1030.00 .oo .oo 632. 4 0 125 0 0, 0 0 648,50 .oo 648,77 5,88 4.95 

• 116.650 680.00 .oo .oo 632,60 6700.00 646.51 .oo 646,73 5t27 4. 1 1 
I 116.650 680,00 .00 ,00 632.60 9200.00 647.66 .oo 647,95 6.70 4.90 

116. 6.5 0 68 0, 0 0 , 00 .oo 632,60 10100.00 647.98 .oo 648,30 7,27 5, 1 <;i • 116.650 680, 00 .oo .oo 632,60 12500.00 648,89 . 0 0 649,28 8.37 5,80 

117.360 710.00 ,00 .oo 632,70 6700,00 646,85 .oo 647,26 8.89 5.51 • 117,.360 710,00 .oo ,00 632,70 9200.00 648, 07 .oo 648,66 11 ,59 6,66 
117,360 710,00 , 00 ,00 632,70 10100.00 648,42 .oo 649,07 12,64 7, 07 
117,360 710.00 , 00 .oo f,32, 70 • 12500.00 649.37 ,00 650. 19 14.94 8,00 

117,600 29 0. 0 0 .00 .oo 6'32.70 6700,00 647. 07 .oo 647.55 9.48 5,75 
117.600 290,00 .oo .oo 632,70 9200.00 648.33 .oo 649,05 12.77 7, 07 

-•-- _ --- __ JJ_(' ._600 __ .. 29_0, 0 o_ - .. 0.0 --- - .. 0 0 .. 632. 70 -- .1 0:1 0.0 .. oo ---- -648 ,-70 ... - .oo --- 649.50--- --14-,04-• -- ---7-,54 
117,600 290.00 .oo .oo 632,7'0 12~;00.00 649,67 .00 650.72 17.05 8.65 

• 117,701) 50,00 . 00 .00 632.40 6700.01) 64 7. 1 7 , 00 647.61 :3. 40 5,52 
117,700 50,00 . 00 .oo 632.40 9200,00 648.47 .oo 649, 13 11 , 34 6,80 
117,700 50,00 .00 .oo 632.40 10100.00 648.86 .oo 649.59 12,46 7,24 • 117,700 50.00 ,00 .oo 632,40 12500.00 649,98 .oo 65(1. 83 15. 06 8, 3(1 

117,730 30.00 664.00 657.00 632.30 6700.01) 647,52 .oo 647.71 10,72 3.49 • 117 I 73 0 30.00 664,00 657.00 632,30 92 0 0. 0 0 649,03 .oo 649.28 12,82 4.07 
117.730 30.00 664.00 657.00 £32,30 10100.00 649.48 • (10 649.77 13.62 4,2? 
117,730 30. 00 664.00 657,00 632,30 • 12500,00 650,71 .oo 651 . 06 15,28 4,7l 

117,740 1 0. 00 664,00 657, (t0 f.32,30 6?00,0.0 647,53 .oo 647.72 15.23 3, 4·3 

• 117·.740 1 0, 00 664,00 657, (1(1 632.30 9200,00 649, 04 ' 0-0 649.30 1 e·. e 1 4. 06 
117. 74 0 1 0, 0 0 664,00 657.00 632,30 10100,00 649.50 ,00 649.78 20. 17 4,26 
117,740 10,1)0 664,00 E.57, 00 E-32, 30 12500,00 650,73 .oo 651 ,08 23 I 12 4,71 

• 

• 
• 

PAGE 40 • 
• 
• 
• 
• 
• 
• AREA , 01 K 

• '3205.33 3223,92 
4398.83 4045,74 
47'50 ,88 4303,57 • 5823.00 5157,03 

3005.98 2918,0"3 • 3684,73 3553, 05 
3875,38 3744 83 
4417,89 4320, 37 • 
1884,44 2246,72 
2258.04 2702.50 • 2365, 13 284 1 , 1 7 
2655,08 3233.52 

• 1562.36 2176,56 
1824.42 2574,81 

---139':f, 79-- 2i595r07--
•• • 

21(10,77 3027,48 

1593.11 2311 ,43 
1842,27 27'3), 74 • 
1915.34 2860.80 
2112,35 322 t I 03 • 
1920,01 2046,12 
2261 ,47 2569.62 
2'367',14 2736.56 • 
2t,52, 78 '3198, 1? 

1'322.04 1716,,54 • 
2263,91 2121 ,21 
2'369.69 2248,96 
2655.47 2599,41 • 

•·-



• • 
• • 

TUE, FEB 1 7, 19B1 _. 4; 1 6 PMI PAGE 41 • • 
SECrlO XLCH ELTRD ELLC ELMIN Q Cl<ISEL CR:HJS EG 1 OK*S VCH A~!EA . 0111< • • 

117,770 30,00 .00 .00 632.,30 6700,010 647,4-6 , 00 647,84 4, 1 0 5. 12 18514,37 3306, '91 • 117,770 30,00 .00 .oo 632 ., 30 9200.010 648,92 , 00 649,48 5.45 6,29 2182,43 3941 ,70 • 11 7, 77 O 30,00 ,00 .oo 632,,3(1 10100.0,0 649,36 ,00 649,99 5,94 6.69 2269,55 41 43. 11 
117,770 30,00 ,00 .oo 632 ,, 30 I 2500. 01-0 650, 53 ,00 651 • 35 7.07 7.65 2502, 11 4 7 0 1 , ~55 • - • 117,840 70, 00 ,00 .oo 632 .. 30 6700,010 ,::,47. 55 .oo 647,88 3.'?0 4,88 2306,23 34:33, 43 
117,840 70.00 .oo ,00 632,30 92 00, o,o 649.07 .oo 649.54 4~76 5,92 27Cl7. 11 4215,'99 • 117,840 70. 00 ,00 .oo 632 ., 30 10100.0IO 649.53 .oo 650, 06 5, 15 6.28 282'.9, 27 445 t , ·37 • 1 I 7. 84 0 70.00 ,0(1 .oo 632 .. 30 12500.0IO 650.77 .oo 651 , 44 5, ':•9 7. 1 1 315i6.03 5107,'91 

-• 118,700 860,00 ,00 .oo 633,80 6700,0IO 648.05 .oo 648. 17 2,74 3. 08 4016,49 4048,72 • 118.700 860,00 ,00 .oo 633.80 9200. 0,(1 649.75 .00 649.90 3, 09 3,54 51;::5,55 5231,'?1 
118,700 860.00 ,00 .oo 633.80 10100,0IO 650, 28 ,00 650.44 3, ~~ 1 3.69 54511, 16 5637.44 

• 118.700 860.00 ,00 .oo 633,,80 12500, 010 651 , 69 ,00 651 • 87 3, <(0 4, 02 154::;:9, 35 6783,:38 • 
119,440 740,00 .00 ,00 633 .. 20 6700,0IO 648,26 , , 00 648,41 3, ~15 3,54 38 C•4. 14 3609.71 

• 119,440 i'40. 00 . 00 ,QI) 633 .. 20 9200,00 649.98 ,00 650, 17 3.99 4 , 1 I) 468'9, 11 4E,06, '32 • 119,440 740,00 .oo .00 6331120 10100.00 650,52 ,00 650, 73 4, 16 4.29 5028,44 494"3, 72 
119,440 740,00 ,00 .oo 633,.20 12500,00 651 , 94 ,00 652, 17 4.43 4,67 60.216, 39 5941.08 

• • 120,160 720.00 ,00 .oo 634 .. 70 6i'OO,OO 648,52 ,00 648.74 5, ~14 4,"30 30'5i7, 16 2872,05 
120.160 i'20.00 ,00 ,00 634,,70 9200.00 650, 28 .00 650.53 5, ,, 1 4,78 407'0,54 3848,43 • 120,161) 72(1,00 .oo .oo 634,,70 10100,0IO 650. 83 • 0 (I 651 , 1 0 5,81 4.94 441 4. 19 4191,'32 • 120.160 72 0. 00 ,00 .00 634 .. 70 12500, 010 652,27 ,00 652.55 s.a5 5.25 5449,95 5168 I 

152 

• 1.20.600 440.00 .oo .oo 635 'I 40 6700.00 648.72 .oo 649,03 6. ~)5 4.65 21:2~4.40 2618.70 • 1.20 ,600 440,00 ,00 ,00 635,,40 9200, 1)11) 650,47 , 00, 650, 86 7,46 5,39 2884,09 3:369, 05 
1.20.600 440,00 .oo .oo 635,.40 10100.010 651 , 02 .oo 65 I , 44 7.71 5,61 322:8. 73 3638, ,2'3 

• 120,600 440,00 .oo .oo 635 .. 40 12500.1)1(1 652.44 .oo 652.91 7, ~12 6, 03 44~:5. 66 4442. ·32 • 
121.080 490,00 ,00 ,01) 635 .. 60 6700.00 649, 05 ,00 649.35 6. ,!9 4.59 216,7, 03 2670,:34 

• 1 21 . 08 0 49 0, 0 0 ,00 .oo 635 .. 60 9200,0(1 650, 84 ,00 651 , 22 7, 1 0 5.30 298:7. 8 Ct 3453.69 • 121.080 490,00 ,00 .oo 635 .. 60 10100.00 651 • 41 .00 651 , 81 7. ~10 5,51 3364,56 3737. ,23 
121.080 49 0. 0 0 .oo .oo 635 .. 60 125 0 0, 0 0 652,85 .oo 653,29 7, ~18 5,91 462:6, 64 4571, 48 

--. -- - - - ------ - --- - - -- --- -- . - ·------- - - -- - - ---- -- - --- -- - ---- - - - - -- - - - - - -- - ·-- - ·--- - ------ -- - ---- ·--- -- ----- -- -·-- - - -- - --- .. - - --· - - --------- - • 121.130 50,00 ,00 .oo 636 .. 30 6700,00 649,28 ,00 649,42 4, ~11 2.99 224 I , 85 3190.•41 
121.130 50. 00 , I) (I .oo 636 .. 30 9200,00 651 • 11 .oo 651 • 31 5, ~(0 3.58 257'5. 95 3959. 16 

• 121.130 50,00 .oo .00 636 .. 30 10100.00 651 • 68 .oo 6'51,90 5 ~'? . ' - 7 "?"? 
.J , I t 2s~:s. 96 4223, :31 • 121.130 50. 00 .oo .oo 636 .. 30 125 00, 0 0 653. 13 .oo 653.38 6, 12 4, 1 1 39Cl3, 89 5054.46 

• 121.190 60,00 651. 0(1 650, 70 636 .. 30 6700.00 649,29 • 00 -- 649.43 4,40 2,99 224,3 I 12 '31 93, ;28 • 121.190 60,00 651, 00 650. 70 636 .. 30 9200,00 652,8(1 • 0 0 652,95 3.61 3, 12 36J:6, 70 4844. !55 
121.190 60. 00 651 • 0 0 65 0. 7 0 636 .. 30 10100.00 653.43 .oo 653.59 3.69 '7 "')'") 

,.;,I ,c.c.. 415;2, 94 5255 ,;22 

• 121.190 60,00 651. 00 650, 70 636 ,, 30 12500.00 654,84 .oo 655.00 3.~18 3,47 5462.77 6343.61 • 
121.240 60, 00 .oo .00 63€, I' 20 6700,00 649, 31 .oo 649.45 2, ~•3 3,02 2517,88 391€,,73 

• 1 21 . 24 0 60,00 .oo .oo 636,20 92 00, 0 0 652,83 .oo 652,97 2, ~'.5 3. I 2 4764,40 6138.::::9 • 1 ;;~1, 240 60.00 .00 .oo 636.20 10100.00 653.45 .00 653.60 2.?-3 
.., .., , 
..,., 'c.O 532,',0, 74 6-623. ·12 

121 . 24 0 ·60,00 .oo .oo 636.20 12500.00 654,85 .oo -655. 03 -2.ss 3,62 E-7212, 69 77E!6,42 

• • 
• • 
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TUE, FEB 1 7, 

SECNO 

121,400 
121,400 
121,400 
121,400 

121,440 
121,440 
121,440 
121,440 

121,500 
121,500 
121,500 
121.500 

122,240 
122,240 
122,240 
122.240 

122,870 
122,870 
122,870 
122.870 

123.390 
123,390 
123,391) 
123,390 

124,070 
124,070 
124, 07 0 
124,070 

1 9B 1 , 4: 16 PM 

XLCH ELTRD ELLC ELMIN Q 

150.00 . 0 0 .oo 636,20 6700.00 
150,00 ,(10 .oo 636,20 9200,00 
150,00 .00 .oo 636,20 10100.00 
150.00 .00 .00 636.20 1 25 0 0 , 0 0 

50,00 ,01) ,00 644,40 6700,00 
50,00 .oo ,00 644, 40 9200, 00 
50.00 ,00 ,00 644,40 10100.00 
50,00 ,00 ,00 644,40 12500,00 

~50.00 ,00 .oo €,38 ,50 6700,00 
50,00 ,00 , 00 €,38.50 9200,00 
50,00 ,00 ,00 638,50 10100,00 
50.00 .oo .oo 638,50 12500,00 

750, 00 .oo .oo 636,80 6700,00 
750, 00 .oo ,00 636,80 9200,00 
750.00 .oo ,00 636.80 10100,00 
750.00 .oo .oo 636,80 12500,00 

630.00 .00 .oo 637.30 6700,01) 
630,00 .oo .00 637.30 9200,00 
630,00 ,00 .oo 637,30 10100.00 
630,00 .00 .oo 637,30 12500,00 

52 0. 00 .oo .00 636,00 6700,00 
520, 00 .oo .oo 636,00 9200.00 
520.00 ,00 .oo 636,00 10100.00 
520,00 .oo .oo 636,00 12500,00 

680, 00 .oo , 00 635,60 6700.00 
680.00 ,00 ,00 635,60 9200,00 
680, 0 0 ,00 , 00 635,60 10100,00 
680,00 .oo .oo 635,60 12500,00 

CIJSEL CRHJS EG 1 OK*S 

649,36 .oo 649,49 2,89 
652,86 .oo 653,00 2.22 
653.49 .oo 653.64 2,30 
65.J,89 ,00 655, 07 2,55 

~49,24 .oo 649,59 26.43 
652,84 , 00 653,04 7,42 
653,47 .oo 653,67 6,90 
654.88 .oo 655. I 0 6,23 

649,55 ,00 649,65 3, 03 
652,97 ,00 653, 07 I , 96 
653,60 , 00 653.70 t ,99 
655, 01 , 00 655. 13 2, 12 

649,77 .oo 649,96 4,74 
653 I 1 0 , 00 653.28 3,29 
653,73 .00 653.92 3.34 
655, 1 4 ,00 655,36 3.56 

650,09 .oo 650, 23 3,78 
653,34 .oo 653.47 2,67 
653.97 ,oo 654,11 2,72 
655.40 . 0 0 655,57 "2, 94 

650, 29 .oo 650.43 3,93 
653,50 .oo 653.61 2, 51 
654, 14 ,00 654,25 2, 51 
655,59 .oo 655.?1 2,5'3 

650 ,57 .oo 650, 73 4,67 
653.68 .oo 653.78 2,55 
654,32 .oo 654,42 2,44 
655.79 , 00 655, 88 . 2,29 

PAGE 4 .-, 
<. 

VCH AREA , 01 K 

3.01 2532,30 3939,56 
3, I I 
'3.25 
3,60 

4,81 
3, 6'3 
3,73 
3,90 

2,52 
2,49 
2,59 
2.86 

48 02 , 77 61 71 r 28 
5366,25 6653,91 
6769.27 7823,

0

47 

1<183,86 1303,34 
32 06 , 45 337€,, 41 
3701, 05 3846,24 
4873,44 5007,75 

2770.95 3847,.29 
44'36, 01 6570-61 
4990,42 7161,97 
6167.44 8588,63 

3,57 2158,29 3078,54 
3.53 
3,66 
4.00 

3790,27 5073,04 
4226,21 5524,78• 
5262.79 6626,24 

3,16 3054,92 3444,63 
3.15 4666,75 5632,82 
3.27 
3,60 

3 ,30 

4999.71 6122,12 
5765, 49 7_2_95, 77 

3684,30 3379,44 
3.09 5997,54 5810.62 
3 ~ 1 8 
3,43 

3.59 
3, 1 0 
3, 12 
3,21 

6478,49 6377,87 
?585,25 7766,48 

3571 ,46 3100,50 
6704, 16 5764.21 
7426,07 6466.20 
9 I 89, 63 8263, 11 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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TUE, FEB 1 7, 1 931 , 4 : 16 PM 

RIVER RAISIN -DUNl)EE 

SUMMARY PRINTOUT TABLE 150 

SECNO 

115,970 
115,970 
115,970 

Q 

6700,00 
9200, OID 

10100,013 
115,970 12500,0ID 

116,650 6700,00 
116,650 9200,00 
!1_6,650 10100, 00 
116,650 12500.00 

117,360 6700,00 
117,360 9200,00 
117,360 10100,00 
117.360 12500,00 

117.600 6700,00 
117,600 9200,00 
117,600 10100,00 
117.600 12500,00 

117,700 6700,00 
117,700 9200,00 
117,700 10100,00 
117,700 12500.00 

117,730 
117,730 
117,730 
117,730 

6700,0li 
9200,00 

10100,00 
1250 0, 0 () 

CWSEL 

646,20 
647,30 
647,60 
648,50 

646,51 
647,66 
647.98 
648,39 

646,35 
648, 07 
648,42 
649.37 

647,07 
648,33 
648,70 
649,67 

647, 17 
648,47 
648,86 
649,88 

1$_4-7, 52 
649,03 
649,48 
6 150,71 

-•· ···-
__ u l,.7~4o. ___ 6.1 .. 00 ,_oo .. _ 6,47 ,_53 __ 

• 
• 
• 
• 
• ,. 

117,740 9200,00 649,04 
117,740 10100,00 649.50 
117.740 12500,00 650.73 

117,770 6700.00 
117,770 9200,00 
1_11'__,770 10101).0(! 
117,770 12500,00 

117,840 6700,00 
117,840 9200,00 
117,840 10100.00 
117,840 12500,00 

647.46 
648,92 
§-'49.36 
6!50.53 

647,55 
649, 07 
6 149 .53 
6!50 I 77 

DIFl~SP 

,00 
"I. I 0 

,30 
,90 

,00 
·1 , 15 

.32 

. 91 

,00 
·1 ,22 

.35 
,95 

,00 
11 ,26 

.36 

.98 

,00 
11 '31 

,38 
·1, 02 

. oo 
11, 50 

,46 
,r .23 

·- - ··-· - ' 0 (I. 
11 , 51 

,46 
11 ,23 

,00 
11 .45 
_,4.4 

11 , 1 7 

,00 
11 .52 

,46 
1:_, 24 

• 
• 

PAGE •P' -· • 
• 
• DI Ft,)SX I) I F~:t.1•; TO Pl~ ID :~L'CH 

' 0 (I ,00 '3183. 32 1030,00 • , 00 , ocr I I 58, 31 1030, 00 
,00 ,00 1179,63 1030,00 
' 0 (I ,00 12:02, 87 1030,00 • 
, 31 , 0 0 :587,30 680,00 
,36 ,00 ::ms. 10 680,00 • .38 ,00 5,90,37 680, 00 
.39 .oo 5i92, 28 68 0, 0 0 

• ,34 ,00 3:03, 96 710,00 
, 41 ,00 3:os. 73 710,00 
,44 ,00 ::i:06, 24 710,00 • ,48 ,00 3:07 ,61 710,00 

,22 ,00 2:04, 26 290 l 00 • ,27 ,00 2: 06, 12 2·~0, 00 
,28 ,00 2:06,65 290,00 
,30 ,00 2:08, 05 29 0, 0 0 • 
, 1 0 ,00 189,85 50, 00 
,14 ,00 191 , 75 50, 00 • , 16 ,00 192,30 50, 00 
,20 ,00 193,78 50, 00 

• .35 ,1)(1 2:24, 75 30, 00 
.55 ,00 2:29, 06- 30, 00 
,63 ,00 2:30 I 38 30,00 • ,84 ,00 233,91 JO, 00 

_ -- , 01 _ _, 0 Q ______ 224, ZS ... --· -1 0, 00 - -- • ,02 ,00 229,09 1 0, 0 0 
,02 ,00 230,41 1 0, 0 0 
,02 .0(1 2:33. 94 1 0, 00 • 

- I 07 '0 I) 2.14,03 30, 00 
- , 13 • 01) .2'18, 07 30,00 • - , 15 ,00 2'.19, 30 30, 00 
-,20 ,00 222,57 30,00 

• ,09 ,00 279 I 2t, 70, 00 
, 15 ,00 2:83,50 70,00 
, 18 ,00 2·94 I 79 70, 00 • .24 .oo 288,25 7 0, 00 

• 
• 



• • 
• • 

TUE, FEB 1 7 1 "381 ., 4: 1 E, PM ' ' • PAGE 44 • 
SECNO Q CWSEL DIFW'3P DI Fl.SSX DI FKl.SS TOPWID XLCH • • 118,700 6700.00 648, 05 .oo . 50 ,DO 652,21 860.00 

118,700 9200.00 649.75 1 I 7 0 .68 .oo 666.39 860, 00 • 118,700 10100.00 650.28 ,53 -~ • f ,_, .00 669.84 860, 00 • 118.700 12500. 0 0 651,651 1 , 41 . 91 .OD 678.~3 860.00 

• 119,440 6700,00 648,26 .oo , 21 .oo 476,35 740, 00 • 119,440 9200,00 649,98 1 , 72 ,23 ,!JO 575, 02 740,00 
119,440 10100.00 650, 52 ,54 ,24 .oo 681 , 21 740,00 • 119,440 12500,00 651 , 94 1 , 42 ,26 ,00 712,20 740,,00 • 
120.160 6700.00 648.52 .oo .., -. ~., ,00 530, 37 720,00 • 120,160 9200,00 650,28 1 I 76 I 3 (t .oo 61 1 , 29 720100 • 120,160 10100.00 650,83 ,55 ,31 .oo €.29,47 720,00 
121),160 12500.00 652,27 1 , 44 ,.j,.:, ,(10 887,30 720,(10 • • 120.600 6700,00 648,72 ,00 ,20 .oo 318,77 440,00 
120,600 9200.00 650,47 1 , 74 ,19 ,(10 570, 79 440, 00 • 120,600 10100.00 651 , 02 ,55 , 18 ,00 690, 96 440,00 • 120,600 12500.00 652,44 1 , 43 1 7 

' ' .oo 916,75 44 0, 0 0 

• 121,080 6700,00 649, 05 ,00 -, ., . ._,._, ,00 325,49 490,00 • 121.080 9200,00 650.84 l , 8 0 ,38 .oo 596.95 490.00 
121.080 10100.00 651 , 41 .56 ,39 .00 792,46 490.00 

• 121. 08 0 12500,00 652,85 1 . 44 , 41 .oo 929,64 490,00 • 
121,130 11:,700,00 649.28 .oo ,23 .oo 179,41 50, 00 

• 121.130 9200,00 651. 1 1 1 I 83 ..,.,, ,00 259.84 50,00 -~· • 121.130 10100,00 651 , 68 .57 ,27 .oo 57 t , 64 50, 00 
121,130 12500.00 653, 13 1 , 45 ,28 .00 818,52 50,00 

• • 121,190 6700.00 649.29 ,00 , 0 1 .oo 179,41 60, 00 
121,190 9200.00 652.80 3,51 1 . 69 .00 798,42 60, 00 

• 121. 190 10100.00 653.43 .63 1 . 75 • tJ 0 836,82 60,00 • 121.190 12500,00 654.84 1 , 4 0 1 , 7 0 .oo \037,33 60.00 

--• - -
__ 1-21 ,_24_0 ___ 67'.00_,_oo ______ 6A9_,31 -- ------ ._o_o ____ -- __ ,_02 __ --- __ ,_0_0 _______ 337_,_QQ ________ 60._QO_ ---- _ - - --· . - - ------------ • 121 .240 9200,00 652.83 3.51 .03 .oo 884.64 60.00 

121,240 10100,00 653,45 ,63 ,02 .00 905.89 60. 00 

• 1·21, 240 12500,(10 654.85 1 , 39 • (I 1 .oo 1114,67 60.00 • 
121,400 6700,00 649,36 , 00 .05 , 00 340, 78 150.00 

• 121,400 9200,00 652,86 3.50 . (14 .oo 886, 09 )50,00 
121,400 10100,00 653.49 .63 , 04 .oo 907, 21 )50.00 • 
121,400 12500,00 654.89 1 , 4 0 , 04 .oo 1 120, 07 150.00 

• 121.440 6700,00 649.24 .oo - , 12 .oo 324,08 50.00 • 
121.440 9200,00 652,84 3,€,0 - , 02 ,00 765.88 50, 00 

• 121.440 10100.00 653,47 ,63 - , 02 ,(10 794,35 50.00 
121,440 12500.00 654.8.8 1 • 41 - '(I 1 ,{10 870.40 5 (l_._(l_Q_ • 

• • 
• ·-



• • 
• • 

TUE, FEB 1 7, 1 981 , 4: 1 6 PM PAGE 45 • • 
SECNO Q Cl,ISEL DIFIJSP DIFIJS)~ DI FKl,JS TOPI.HD XLCH • • 121.500 6700,00 649.55 ,00 ,31 ,00 325.91 50 I 00 

121,500 9200.00 652,97 3,42 , 1 3 , 00 771 , 92 50, 00 • 121,500 10100.00 653,60 .63 , 13 ,00 8 00, 17 50,00 • 121,500 12500,00 655, 01 1 , 4 0 , 12 , 00 875,43 50,00 

• 122.240 6700,00 649,77 ,00 ,21 .oo 378,76 750,00 • 122,240 '3200,00 653, I 0 3,34 , 13 .00 6 74, 13 750,00 
122.240 10100,00 653,73 ,63 , 1 3 .00 706,53 750,00 • 122.240 12500,00 655, 14 1 , 41 , 1 4 ,00 765. 16 750.00 • 
122.870 6700,00 650,09 ,00 ,32 .oo 465,73 630,00 • 122.870 9200,00 653,34 3,25 ,24 ,00 521 , 1 4 630,00 • 122,870 10100,00 653,97 ,63 .24 . 0 0 528.46 630,00 
122.870 12500,00 655,40 1 , 43 ,26 .oo 543.34 630,00 • • 123,390 6700,00 650 ,29 ,00 ,20 .oo 692,04 520,CO 
123.390 9200,00 653.50 3,21 . I 6 .oo 751 . 72 520,00 • 1.23,390 10100,00 654, 14 ,64 . 17 .oo 757.64 520,00 • 123,390 12500,00 655,59 1 , 45 , 19 .oo 770,89 520,00 

• 124.070 6700,01) 650, 57 .oo ,27 .oo 866,83 680,00 • 124,070 92.00,00 653,68 3, 1 1 , 18 ,00 1107,82 680,00 
124,070 10100,00 654,32 ,64 , 18 ,00 1136.55 680.00 • 124.070 12500,00 655,79 1 , 46 ,20 ,00 1273.47 680,00 • 

• • 
• • 
• • 

--• .. • 
• • 
• • 
• • 
• • 
• • 
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TIJE, FEB 17, 1981, 4: 16 Pl'! 

FLOOD INSURANCE ZONE DATA FOR RIYER RAISIN -DUNDEE 

FLOOD HAZARD FACTOR FOR ENTIRE REACH USING SECTIONS 

SECTION CUMULATIVE 
NUMBER DISTANCE 

115,970 
1 16,650 
4 4 "":I '"!I-'" I'\ 
I J ( , ..:,o, U 

117,E,OO 
117,700 
1 17,730 
1 17,740 
1 I 7,770 
117.840 
118.700 
1 1 '3,440 
120.160 
120.600 
121.080 
121.130 
121.190 
121,240 
1 '") 1 .A 1"11 i"I 
I ,:;. I , '"1' V V 

121 .440 
121,500 
122,240 
122,870 
1 ·J7 "7Qf', 
I ,=..v I.._,_,..., 

124,070 

0. 
680, . -..- .... 

I ..!•":.'IU, 

1680, 
1730, 
1760. 
177 0. 
1800, 
1870, 
2730, 
3470, 
4190, 
A_,. "":II .-i, 

~,;).~ IJ ~ 

5121), 
5170, 
5230. 
529(1, 
5440. 
5490, 
5'54 0. 
6290, 
6920. 
7440, 
8120, 

ELEVATION DIFFERENCE 
BETWEEN BASE FLOOD AND 

1 I) 

-1, 40 
-1. 47 
-1 .57 
-1. 63 
-1, 69 
-1. 96 
-1. 97 
-1 .89 
-1 . 98 
-2.23 
-2.26 
-2.31 
-2.29 
-2,'36 
-2.40 
-4, 14 
-4, 14 
_,A <I~ -.., . ,.~ 
-4,23 
-4.05 
-3.97 
-3.88 
-3,85 
-3.76 

-~ 
~ 

-,30 
-,32 
-,35 
-,36 
-,38 
-.46 
-,46 
-,44 
-,46 
-.51 
-,54 
-,55 
-,55 
-,56 
-.57 
-,63 
-.63 
- r_-;, 
- 1 C••.Jo 

-,63 
-,63 
-.63 
-,63 
- ".,, '~•-,, 
-,64 

(I, 2 

. 90 

. 91 
,95 
.98 

1 , 02 
I , 23 
I, 23 
I .17 
I , 24 
1 , 41 
1 , 42 
1 , 44 
i , 43 
1 , 44 
1 , 45 
1 , 40 
1 .;;:9 . , ~ 
I , "T V 

1 , 41 
1 , 40 
I , 41 
I • 43 
t AC: 
I • "T..., 

I, 46 

WEIGHTED AVG FOR REACH -2,69 -,53 I . 31 

--•-- ·-·-·-- --- --··--------- --·- -- ----- -------·------ ·--------- --·-·---·--· ---·-•·--·---------------·------··---·--------·-----
FHF FOR THE REACH= 02~WITH 43,1 PERCENT OF THE REACH WITHIN 1 .O FEET 
ZONE FOR THE REACH= A 5 

• 
• 

CONTINIJOUB FLOOD HAZARD FACTORS BY EVEN INCREMENTS 

• 
ItK TOTAL AVG ELEVATION DATA t,JTD. PERCENT 

• tw. LENGTH 1 I) 1 DIFF . AVG, FHF !JI THIN 

o. SEC, \15,970 

• 1 1 0 0, 646,22 647~63 -1 , 41 -1 . 41 015 1 00. 
2 200. 646.27 647.68 -1 .-it -I . 41 015 1 0 0. 
3 300, 646.31 647,74 -1 , 43 -I , 42 015 1 0 0 , • 

• 
• 

PAGE 47 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
-...• 
• 
• 
• ~ 

• 
• . , 



• 
• 

TUE, FEB 17, 1981 , 4: 1 €, PM • 
4 400. 646,36 647,79 -1 . 43 -1 . 42 015 I 00. • 5 500, 646,40 647.85 -1 , 45 -1 , 43 015 I 00. 
b 600. 646,45 647,9(1 -1. ~5 -1 , :13 015 1 00, 

680. SEC, I I 6,650 • 7 700. 646.49 647,96 -I, 47 -1 . 44 015 1 0 0. 
8 800. 646.54 648, 02 -1 . 48 -1 . 44 015 1 0 0. 
9 900. 646.59 648,08 -1 ,4':l -1 . 45 015 1 00. • I 0 1000. 646.64 648. 14 -1 . 50 -1 , 45 015 1·0 0. 

1 1 1 1 0 0. 646,68 648,21 -1 . 53 -1.46 015 100. 
12 1200, 646,73 648.27 -1 ,54 -1.47 015 1 00, • 13 1300, 646,78 648,33 -1 , 55 -1 , 47 015 1 00, 

1390, SEC, 1 17,360 
1 4 1400, 646,83 648,39 -1 , 56 -1 . 48 015 1 0 0, • 15 1500, 646.89 648,48 -1 . 59 -1 , 49 015 100, 
16 1601). 646.97 648,57 -1 , 60 -1 . 49 015 100, 

1b80, SEC, 117,600 • 17 1700, 647,06 648,69 -1, 63 -I , 50 015 100, 
1 730, SEC, 117,700 
1760, SEC, 117,730 

• 1770. SEC. 117.740 
1 8 1800, 647,29 649,06 -1 . 77 -t, 52 015 1 00, 

1800, ,::,Ee, 117,770 

• 1870, SEC, 117,840 
~===================================================================== 

ELEVATION DIFFERENCE 
• 8ETl.<1EEN BASE FLOOD AND 

• 
10 2 0.2 

IJE1GHTED AVG FOR REACH -1 ,52 -,33 ,94 

FHF FOR REACH 1 = 015 WITH 100, PERCENT OF THE REACH WITHIN ,5 FEET 
ZONE FOR THE ~EACH= A 3 

• ====================================================================== 

19 1900, 647,52 649.46 -1 .94 -1 .94 020 1 00. 

• 20 2000. 647,60 649.60 -2,00 -I . 97 02(1 1 00, 
21 2100, 647,66 649,69 -2,03 -I . 99 020 1 00, 
22 2200, 647,72 649.78 -2.06 -2,01 020 1 0 0 , 

_______ 2_3 ___ --- _23_00_. ___ 647._, (7. ___ 64_9 ._86 __ .-.2 .• _09 ___________ :::2 ._02 _____ 020 ______ .too_, __ ------
24 2400, 647,83 649,95 -2, 12 -2,04 02 0 1 00 .. 
25 2500. 647,89 650,04 -2. 15 -2. 06 020 1 00, 

• 26 2600. 647,95 650, 12 -2 .17 -2, 07 02 Cl 1 00, 
. ., .., 2700, 648, 01 650. 21 -2.20 -2.08 020 1 00, ~· 

2730, SEC, 118,700 

• 28 2800, 648, 05 650 ,28 -2,23 -2, 1 0 020 1 0 0 , 
29 2900, 648.09 650 ,32 -2.23 -2, 11 020 1 0 o. 
30 3000, 648, 11 650, 35 -2,24 -2 .12 020 IO O, 

• 31 31 00, 648, 14 650. 38 -2,24 -2, 13 020 I O O. 
32 3200. 648. 17 650, 42 -2.25 -2, 14 020 IO O, 
33 3300, 648,20 650, 45 -2,25 -2, 1 S 020 IO O, 

• 34 3400, 648.23 650, 48 -2.25 -2. 15 020 100. 
'347'0, SEC, 119,440 

· 35 '3500, 648,26 650. 52 -2,26 ·-2, t6 020 l 00, • 36 '3600. 648.29 650, 56 -2,27 -2. 17 020 I 00. 
37 3700, 648,33 65 0, 6 0 -2,27 -2 r 17 020 I O O , 

-• 

• 
• 
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Tfl~ .-,-,-,, •-, .. ,.._,..... ~ • ~ --• 
1'-'t:., r-c.c If_. J'::1~1, 4116 t"'M PHGE 4'3 • 
38 3800, 648,36 650 .64 -2,28 -2, 18 020 1 00, • 39 3900, 648,40 650 .69 -2,29 -2, 18 020 1 00, • 4 (! ,1. nni'I 648.43 .t:'.C.-. -,~ ..... '"'!tr. -2. i 9 020 

. 
1 GO. ""T .... ._. ... , • 0.Jl.1 1 1-..:I -.::: ,..:,v 

41 4100, 648,47 650, 77 -2.30 -2, 19 (120 1 00, • 4190, SEC, 120,160 • 42 4200, 648,50 650,82 -2,32 -2,20 020 1 0 0, 
43 4300, 648,55 650, 86 -2.31 -2,20 020 1 00, 

e 44 4400. 648,59 &_c;r·1 on -~ "71 _'") '") 1 i\ '"l r, 1 "~ 
•J .... ·-· ~ ..,. .... ,:,. , ·-·, --~ ,,, vc:.v J V t.1 • -• 45 4500, 648,64 650, 94 -2,30 -2.21 020 1 00, 

46 4601), 648,69 650, 98 -2,29 -2·. 21 020 1 00, • 4630. SEC, 120,600 • 47 4700. 648,74 651 , 04 -2,30 -2,22 020 1 00, > 

48 4800, 648,80 651.11 -2 .31 -2,22 020 1 00, • 49 4'300. 648.87 651 , 1 9 -2,32 -2.22 020· 1 00, • 50 5000, 648,94 651, 27 -2,33 -2,23 020 1 00, 
51 5100. 649,00 651, 35 -2.35 -2.23 020 1 00, • 5120. SEC, I 21 , 08 0 • 5170. SEC. 121,130 
5~, . ~ 5200, 649. 16 651 , 97 -2,81 -2,25 025 1 0 0, 

• 5230, SEC. 121,190 • 5290. SEC, 121.240 
---~~-===--=--===-===-============================-======-============= • ELEVATION DIFFERENCE • _. 

BETWEEN BASE FLOOD RND 
10 2 0,2 • NEIGHTED AVG FOR REACH -2,25 -,53 1, 40 • 

FHF FOR REACH 2 = 025 WITH 100, PERCENT OF THE REACH WITHIN 1,0 FEET 
• ZONE FOR THE REACH= A 5 • ====================================================================== 

• 53 5'300, 649,30 653.01 -3. 71 -'3,71 [135 1 00. • 54 5400, 649,33 653,47 -4, 14 -3.92 (140 1 00, 
5440, SEC, 121,400 

• 55 
5490, SEC., 121,440 
5500, 649,32 653,49 -4, 17 -4, 0 I (140 1 (IO' • 
5540, SEC, 121,500 

---•-- 56-
-5600,----649.,.44. __ 653 .. 55-- ___ -,,4, 1.1 ----- ------"=-4_,_03 -- .04.0 ----------- 1_00_, ______ --- ----- -- ----- -------- . 

57 5700, 649.58 653,62 -4, 04 -4,03 0 4 (I 1 00, 
5,3 5800, 649,61 653,64 -4. 03 -4.03 040 1 0 0, 

• 59 
60 

5900. 649,64 653,65 -4, 01 -4,03 04(1 1 0 Cl, 
6 00 0. 649,67 653,67 -4.00 -4, 03 040 1 00, • 

61 61 00. 649,70 653,69 -3.99 -4.02 040 100, 

• 62 6200. 649.73 653,7j -3.98 -4. 02 04(1 i 00, 
6290. SEC, t22,240 • 

61 6300, 649,76 653,73 -3,97 -4, 01 040 1 0 Cl , 

• 64 
65 

6400, 649,80 653,75 -3,95 -4, 01 040 1 00, 
6500, 649.85 653.79 -3.94 -4.00 040 I 00, • 

.•, .,,.,, .,,.. _,. r, r. ~-"~ or, L:C"':' O"':' -- ., 0'"7 .. nn r. .of ,r, •n~ 
or:,v v , "C•""t ::i' • ::i' 1.J o-...•..,;,, o..:, -.J ' ;,.;:,, -~, v:a..1 V""tl,.t 'vu. 

• 67 
158 

6700, 649.95 653.87 -3 ,':42 -3 ,'39 04 0 ' 0 (I ' 
6800. 650,00 653.91 -3. 91 -3,99 04 0 1 00. • 

159 6900. 650,05 653-. 95 -'3.90 -3.98- ·040 1 00, 

• ~n 
' c• 

69;;-~o, SEC, 1 22, :37 0 
-, ..-,nn ~ c; n , n &.~'7 00 _-z o,=, -7 00 r,A n . "~ 
1" 1..11.J V, U•-' I.JI I Y V•.J--• • .,,;.;., •J ' ._.,_. -,.;;,, . _.,.,~ \. • .., \,f I V V , • 

• •· 



• 
• 

TUE, FEB 17, 1981, 4: 1,; PM • 
7 1 7100. 650. 14 654,01 • 72 7200, 65 0, 1 8 654,05 
?3 7300, 650.22 654,08 
74 7400, 650,26 654, 1 1 • 7440, 
., C, ,· _, ?500. 650,30 654, 1 4 
7'6 7600. 650,34 654, 1 7 • 77 7700. 650 • .:J8 6::a412U 
78 7800. 650,42 654,22 
79 7901). 650.46 654.25 • 80 8 00 0, 650.50 654,28 
81 81 00. 650,54 654,30 

0 t ..,_ i"\ 
~• IC:.,_,• 

-3,87 
-3,87 

3,86 
-3.85 

-3,84 
-3,83 
-3,>32 

3,80 
-3,79 
-3,78 
-3,76 

-3,97 
-3,97 
-3.96_ 

040 
040 
040 

-3, '36 040 
SEC, 

-3,95 040 
-3.95 040 
-3.94 
-3 .·:J4 
-3.93 
-3.92 
-3.92 

.- r- r. 
;:-CL•, 

04(1 
040 
04 0 
040 
040 

1 00, 
1 00. 
1 00. 
100. 

t23.390 
I 00. 
100, 
i 00. 
1_I) (I • 

100, 
! 00, 
I 00. 

1 24,070 
• ====================================================================== 

ELEVATION DIFFERENCE 
BETWEEN BASE FLOOD AND 

• 10 2 0,2 

• 
• 
• 
• 
• 
• 

WEIGHTED AVG FOR REACH _ .. Q-"') 
-.J. ✓ t.. 

- ..:-:o -, v~ 
.. .,....., 
j '""f-.,/' 

FHF FOR REACH 3 = 040 WITH 100, PERCENT OF THE REACH WITHIN 1 .O FEET 
ZONE _ _FOR THE_R_l;_ACH = A 8 
====================================================================== 

---•----- ------
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I INTRODUCTION 

This report summarizes the hydraulic analyses undertaken 

to support detailed studies of approximately 1 1/2 miles 

of the Bancroft Noles Drain, 1 mile of the Laudenschlager 

Drain, and 4 1/2 miles of the Huron River in the 

Village of South Rockwood, Michigan. No approximate 

study was conducted within the community. Bill Weaver 

served as Project Manager for this study. 

The Village of South Rockwood is located in the north

east section of Monroe County and is approximately 

twenty-five miles south of Detroit. The Village 

·covers approximately 2.4 square miles and is comprised 

· of rural and residential areas. 

I-1 
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· II BANCROFT NOLES DRAIN (DETAILED) 

Detailed studies of the Bancroft Noles Drain were 

performed from its confluence with Huron River to 

the corporate boundary of South Rockwood and Berlin 

Township. A total of 9 valley sections and 17 culverts 

and bridges were field surveyed by Wade, Trim & 

Associates, Inc., in February, 1980. Field cross 

section data were supplemented by U.S.G.S. quadrangle 

maps of the study area which consist of 5-foot contour 

intervals (References 1 and 2). 

Cross section locations are shown on Exhibit l . 

Table 1 cross references section designations by showing 

the computer section number which corresponds to each 

cross section letter shown in Exhibit 1. Table 2 

lists discharges which have been approved by the 

Michigan Department of Natural Resources (M.D.N.R.) for 

the Bancroft Noles Drain. 

A. METHOD OF ANALYSIS 

The HEC-2 backwater computer program was utilized 

in the development of water surface profiles 

(Reference 3). Table 3 pre>,s,mt,s w;it-e>r ,surf;ace> 

elevations at selected locations for the four 

storms (10, 50, 100 and 500-year) analyzed in 

this report. HEC-2 printouts including computer 

cross sections plots are presented as Exhibit 2. 

(Exhibit 2 is contained in the 11" x 15" folder 

enclosed with this report). Water surface 

profiles resulting from the backwater analyses 

are presented as Exhibit 3. 

II-1 
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TABLE 1' 

I I 
CROSS REFERENCE INDEX 

BANCROFT NOLES\DRAIN 

I 
I 

SOUTH ROCKWOOD VILLAGE, MICHIGAN 
l 

I 
I CROSS SECTION WTA SECTION : COMPUTER 

• DESIGNATION NO. NO. DESCRIPTION 

I -A 23 100 Valley Section 

B 24 . 970 Valley Section 

I C 40 1,470 D/S Face s. Huron River Dr 

D 40 1,510 U/S Face s. Huron River Dr 
-

I E 25 1,910 Valley Section 

F 26 2,020 D/S Face Dixie Hwy. 

I G 26 2,062 U/S Face Dixie Hwy. 

H 27 2,112 D/S Face Penn Central R.R. 

I 
I 28 2,135 U/S Face Penn Central R.R. 

• J 29 2,275 D/S Face r-75 N. Bound 
Off Ramp 

I K 29 2,397 U/S Face I-75 N. Bound 
Off Ramp 

L 30 2,757 D/S Face I-75 

.I M 31 2,923 U/S Face I-75 

N 32 <.<1< n/!': -,--- -, - Face I-75 s. Bound 

I 
Ramps 

0 32 3,488 U/S Face I-75 s. Bound 
Ramps 

-1 p 33-A 3,558 D/S Face Carleton-Rockwooc 
Road 

I Q 33-A 3,610 U/S Face Carleton-Rockwoot 

• Road 

R 34-B 4,031 D/S Face D'way Culvert 

I - s 34-B 4,045 U/S Face D'way Culvert 

1' 34-A 4,346 D/S Face D'way Culvert 

I u 34-A 4,370 U/S Face D'way Culvert 

V 34 4,640 D/S Face Brandon Road 

I w 35 4,691 U/S Face Brandon Road 

X 36 5,511 Valley Section 

I 
y 37-A 6,091 D/S Face D'way Culvert 

z 37-A 6,116 U/S Face D'way Culvert 

I -- II-2 



I 
I TABLE 1 

CROSS REFERENCE INDEX 

I BANCROFT NOLES DRAIN 

SOUTH ROCKWOOD VILLAGE, MICHIGAN 

I (Continued) 

I 
CROSS SECTION WTA SECTION COMPUTER 

DESIGNATION NO. NO. DESCRIPTION 

I -
AA 37-B 6,206 D/S Face D'way Culvert 

AB 37-B 6,222 U/S Face D'way Culvert 

• AC 37-C 6,352 D/S Face D'way Culvert 

I AD 37-C 6,377 U/S Face D'way Culvert 

I 
AE 37-D 6,695 D/S Face D'way Culvert 

AF 37-D 6,735 U/S Face D'way Culvert 

AG 37-E 6,864 D/S Face D'way Culvert 

I. AH 37-E 6,888 U/S Face D'way Culvert 

AI 37-F 7,014 D/S Face D'way Culvert 

I ' Culvert AJ 37-F 7,038 U/S Face D'way 

AK. 38 7,808 Valley Section 

I AL 38-A 7,908 D/S Face D'way Culvert 

AM 38-A 7,944 U/S Face D'way Culvert 

I 
AN 39 8,614 Valley Section 

-
I 
I 
I 
1· 

-I. -

I II-3 
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TABLE 2 

FLOOD FLOW FREQUENCY DATA 

BANCROFT NOLES DRAIN 

SOUTH ROCKWOOD VILLAGE, MICHIGAN 

FREQUENCY 

10 YEAR 50 YEAR 100 YEAR 
LOCATION CFS CFS CFS 

Confluence with Huron River 125 220 290 
to Carleton-Rockwood Road 

Upstream of Carleton- 110 205 270 
Rockwood Road to Corporate 
Boundary 

II-4 

500 YEAR 
CFS 

445 

420 
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TABLE 3 

FLOOD ELEVATIONS* 

BANCROFT NOLES DRAIN 

SOUTH ROCKWOOD VILLAGE, MICHIGAN 

LOCATION 

Upstream of Penn Central 
Railroad 

Upstream of I-75 Expressway 

Upstream of Carleton
Rockwood Road 

Upstream of Brandon Road 

10 YEAR 

580.3 

580.3 

580.3 

584.1 

FREQUENCY 

50 YEAR 100 YEAR 

583.0 584 ._1 

584.5 585.9 

585. 0 586.8 

585.6 586.8 

500 YEAR 

586.3 

588.2 
' 

589.9 

589.9 

*All elevations are based upon National Geodetic Vertical Datum 
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B. 

c. 

D. 

VARIABLES AND COEFFICIENTS 

Roughness coefficients (Mannings "n"), were 

estimated from field inspection, quadrangle 

maps, and photographs. Typical roughness values 

for the main channel and overbank areas of the 

Bancroft Noles Drain range from .02 to .04 and 

.08 to .10, respectively, for all floods. 

These values are indicative of summer month 

conditions and are consistent with values 

recommended and used in engineering practice 

(Reference 4). Contraction and expansion 

coefficients were selected as 0.3 and 0.5, 

respectively, at bridge sections, and 0.1 and 0.3, 

respectively, for gradual channel transitions. 

Bridge notes and sketches along with loss 

coefficient computations are included in Exhibit 4. 

HIGH WATER MARKS 

There are no documented high water marks for the 

Bancroft Noles Drain·. 

STARTING CONDITIONS 

The mean annual flood elevation of the Huron River 

(Reference·5), located at its confluence with 

Bancroft Noles Drain, was utilized for the 

starting water surface elevation for the 10, 

50, 100 and 500-year floods. As shown in Figure 1, 
the mean annual flood discharge of the Huron River, 

located at its confluence with Bancroft Noles Drain, 

is approximately 3,800 cfs which corresponds to 

a frequency of 2.33 years. This results in a mean 

annual flood elevation of 577.65, as illustrated 

in Figure 2. 
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I', 11 - _, . 
.--. - ·-- .. - ·- - - 1-1<.,c:: SEMl~LOGARITHMIC•J C'l"CLES )( 70 DIVISIONS 

ilt;;; KEl,IFFEL&ESSERCO "IADEl~lJS~ ' 
• I ·- -, -··- -46• 5506 -··- ... ..,.,_ ·-- ' , ._. h.l W ' ' ~ u, O'I' ...._. CD ' ..0 0 ' ~ ' .,_. N W .i,,.. (.Tl 0'1 ...... 00 I.O r.;'.) 'C:) ,, <:) C:::,, r <:!) I f \ ' I 

..... 1 I'\) G., c.,.J .::,. U1 a, ...... co "'° 0 ' C) (:) C' 0 0 0 C ~ ,'0 ,a IC) 1C) ~ I ' I 1, ! 
> ~ • v,j t t t I I 1 , \ ' ! l ) II + ! I I ,I I I l I < t I I J • , 
·-~ • ' ,, ' t • •'. '' 'J 

l I lo ·i J-L! 11 I /'': ! 1·1' I: /111I I' II -··-1--1-IJ::Z>.c: l t)iC. ,•,:.f, '"11 .. s·· 'J, :SI ---j· --·-·--}- . .. l !f 111,111;111'1i Hf, ttjll~1'1!'; 
·1-· •o r·r:J··/j, :1·1 ;· i·' ·1· I i ---·-- t" ... 1 I r' t ,.,_.,II '·I . ··--------·,·- ·- .... '! ' 1,+11,. i/1·1,.,·;, •;: ' ' .1-1- ... _, .. I r1-· ·1 ·I ----··'-l---1··• I' 1111 i. -·· ------- -· . [J ....... l ............... 1,, · · · 1·11·· ·''11 ·1'

11 ·1·' 1.. ·--·····1--· • •· 1 I -·--··----···-·• /ll,lb.1c1u
1
·
1
1 11·!. 1

1./J·"' -~--!-•.•---! I µ._!J._!...,1 _ .. • tfti:.'.. 111• If 111, .. !.!l 

- ·1· !..tl_'·j+ ·iii· i'i:1:·1 1 
J ! /I I ,'--'-··- ·-·- I+ \ 11 . - - ~-- ·•· . . !11'i1:l lj :~!Jlllii·iillli· 

. I - • "T T 1·. •. ·- . I ,J .l.l I- - • - - - . !1• . . -~ -,_ . . . . . I! .I ' I i 1 •. /--· _, 
·'·'-! .. -1,--,..-,·-;m·· i ,r11'·-i'1 I 'i·:l _ _: __ -I-••·+· .. .t' I . .. , ___ ,., __ ...... t\11 \lj1''l1lH· H/ffi rr·,·ll.1 IT-~ ·- 1

--- • - • • 1 I .. I ' ,· · Ir· r · · · - · · · - - - ,_ r - 1• • • • • • I !:l.w · 1n ,I -· ..._ ''I! 1 • t, I I•, ( , I \ It 1 I l ll If I l '!' ,,ti 

. ~ .. . ,.,\_ ·1-!.J-'· f1'1: , 'I: ii I ii i - ·-•-· -- .J_~. - .. - . . I . . - - - . i llJ II' 1 ·1. ·ti I flu" ;l,l w r111 
0 --•·· .... I . • r.-;.,, 11 l . -;- - • • . • lllil/11111--•-~ • I !ti II . I il· lLj ...... 1 

,UIJ1 ll , 1 I ll I J, .. -·ixw-- ~·· .,. i,.,~ 11 . 1-1------··'----·- . _,_ .. 1 .I ,. + .l .. 111, ... -11: !_~l~<:>-r•i-1:I- l,l:J/· 11 1.1 --,--'--· ·---···· 11.. --------- rl.il,il·•+lfriti:r1i:'lii 
-i-, -,- ±llo I , I'", I' r 1 ' " , j: l 111 ~ J 'l m: !Ii' 11 • • '1 • '. : _____ ,.._.1 r !'' ,ii lJ 1:, I ------- --- •• ,.. ..• - • • \ , .... , \I ,,•rrq .. , 

........ _. __ I.I .. )II ' ' 1. "' - .-.... .......... . -,-~---,-,. ,-. -·· I ·11,-I. .. I .. 1,, .... 1!, 

. , L1J.1 .. J1·!i11l1j! II ._111··11 --·f--··•-·---1·-·· - f ----·--·t-- .. .. ,1,1: 1•1•i!li1'1,11·:·1:u,· .. ,,,I., 111" I _______ ,_ I .. ·1· . .. - 1------·· .. 1/ •·' · 1 ,I·-·' ·I· -
1 1 ! , 1 7 , , ,,, t i , 1, 

---1- f- f- -i- - - - - "I , " h, ! • " ' 

11111l1111 n ~11ttt1111rnml =·:m1+111i1 
.1.--,.., ·!- -1i-g'·1'+ ! ljJ ':111111 I 11': 11fi 1•·m 111·11- -<-/-lS~T/-+ tt . I l' .. mm1· 1 _,_ ,_ ,_ --~ . . --·1 1·1 -;i· Ii H·i1' 1111 Hi .!! •::' --1.V:,!... ·•··1·1i.l1. II I· ,---•---· -~·· ... . r I •1·~1•·'11.,/ ... jl/••• 1 ! I I I I 'I ' I I I I f,lj I 'I I,, -·1 (?11-- -·- --1· ·1 I .,\.,I . I I I ~·1 . .... ----- e--r1·- ll I ·1·l lri-; ·,ntl, H· 

I '""'"' l I ( 1 I 11 \ I I I I 1• I : ., i ', Ji' ·1 ·~- --1+ 11·r1 ... , 1 • 1 ··· ·' -r · ·~:· · ·- •-- 1•' ·1 •• r· ·'·· ~l~,l I l •
1 

!, , I I I I l 11 II 11 11, !,',111 jljf~' ~ * I ' '. '' ' l '' I I 11' I ' I ' II " I/' I ' I ' .!.. ),, ·O - . - . +! .. I I 11, ·1 I ±i J - - ./_ - . 1'- - .L . - 4 I ·11 . - -e- ~. '1 1·1/1 !,ii :l±f+ iji t[r ll. '··: 
i""'" l<::) ____ _, ___ /ll, - --- • i - -i-l----- · '"'h+f--f1t•""··~·,··· 

! ~,·1· ·--····j·ll· 1 Ii l:l't 1l t I -=I:. ____ -:j--·1-· ·1· I! L. I .l I I ->------r . ... I j 1llit1rn· ! W' h~111l111 
·" • - ·---· ' '•<' ' .. J _=t_L --- J.. - ! -1------rl• • . . II 1l·T ·rl ... Jil, 'I' •'\O"\ l I 11 ITf '\' I Jl 1 1 I I 011> 11 11 

- . -, I j ' I ' ·- ,, -~-'' ' I .l ~ ' ,, G I I II I I I ' '/ . 1 rti t •- . - -•· . - . -I' .. t t . . • - - _.1_ -· - - + -. -:1 . - 1 l i - - - " t I r IJ i .u u .,_ .. ,r -,-.,.•+·1--l __ j :. ·--1 ,In.·. -:--,-····-·-· Tj... ~l ----- l--,.,- . 1' l·i//1i1'lll-!lfl11! .. _1: :,. / 'I . . - ., . I 'I I ' I ' ':ti' - -- . ,_ - +. --. . . I. - - - j - _,_ ,. .. . I' ' I ·I .j.l.j.j ·+t, L, -t· 
r..-.1.._.,1/ :l:.'1'·,,.:,;;.,I , -·l··-!._., __ - I , !H 'Jltfl-------t--r··~- .. 1i)!'1•:,1,1l1·•·!r'·•,r,., .. , .. ~~-~~ , • l, 1 1 ...... ~.1.!I I , l I , , Ii 111\t I 1; 1 ,IJ ,, , f1,, 

ITT!~- '·j· -1·111 jl:1:'i ii!ljl,. ~IJll_i__, ___ 1 .. 1·-i-··· ·- 'I //'--•->--1•-l·r· - ···!· Ill '1l11'i\i"'~'li;,.i'·;' lt)·ei ·-·· . I '· 11 I ... , ----····-·-· .. ------- •... - I I I ..• , I'" ... I 
_l\0: ... ~ ---1 1 

I ·: "I ; iL11 l-1-' 1111 I .. -... . . I .. J1 1s1 ,_->- ---1•-1·· .. ···/ I l n 1,1 ;fl·:": IL',. 
·•'-'1-- ·---··i\· I,,, ' , . .I ij -- -----i- -·-- I - 1-~-i----1-1-rr- - -1- 1 q, , .... 1.11 •• 1,j•,,1, 

l'-1 :l Jr-1' ,, ·.~ 1' ~·;,, r1' 1 ,,,~1'1·~j I j± . I . "1 ' 1•1:~1i'h', ul' :11-!..1 irrl,j' .. , • 1 1 ________ 1., ..!: -- .1,, 1,+ - t-,,.•1 r,......i- ------ ----- - ----;..., -rr-· . - -
1 

1 - , .... ,i1
1

.1
1 . l~-~L~,., 1 .,, !, ;.;,;,1!/... ,_. ____ I ______ -- l --r -;---- -s---- -- . 

11 
• 1{!1 l- '1...'-1,.:.;,: 11 

. ' -'.;:.: .L,.j.t I ·1 ; i: I: ! :1:I \~l,li . l Ii;::: i,Ji;-....- ·1-1- +·-. -- -. . ,l!lll!II 11 I llHlill_ - .. - - +'r- .. ".. ' ' 11 :.:, ·1 I ·II· 11\i .I: q., I .··I-',+·•-· · ·11\··"i ~--t I·•,, 'r... •f./l-·-,-·-·-·--- ·· ' I· llll!IIJ_ .. ____ -·~·-· 1 ·· · 11 ·11·11··1•-1 1,• 
•• , I '' I'' ,I I I !. I I \ I' ' I I , ,,I I •I ' ' 

~ tit 'I ,, 11\d"t'• II /I! '11~- II~ 11 I ',,. ·,tl I I 11 11·1i '1 1 
.,,., I Jj"''l•·· c:, . - . . 1 ,, -- ... -------- --· --- - ' _._,. ____ ;...._ - - - + •• '-'11- .... ,,, : f? =-:,.I· ,.,

1 
~,1! i: 11 l.1j~1 

11 
1 J ',l,'. ' 1

1• :--·+ ·I-· · · ··~1-- .1 • r · 1 1 --- ---· ,.- J .. \i,l .I, r, ,! ,!ii 1·-• 1-·:i :i ,~·Ii--
• _ _l. lt .. "I 1.1. ' ll tl ·1 .,It_-+ ---- ·- .... I I I I F- --,-,--. . . i·1~ 'I. 1·1 --- . ..j.l. '1··1 , .. '1· ·-"' . ' .. : 1·1· 'I I i,.:,11,1\11,1 ... ·1--·1· . . . 1 · II • 1111111-- ___ , __ I... . ""': '1' JJ:11, -11 ,.:.'1 \I':." l I ~-:"'I,.., Ii l t \1 ~ i I- I ' I 7 •! ' I\ :1, 111 I' 

.......... • "-1- - 7°' - -· 7" Pt' 
1 

' ' ... ,..._ ~ ~- - i I t, l I I I \ ' ' I 1 ·t- ' I I I \t I 
1 ... 1' .. 1""•'·1 I,.\ .. ,,-.• ······I .. 1'1. -i-1 - ----·,--····, 1 •. 1.~l,<1>1., .. 1 .. I•· 

._, . . . , 1 I,,, .I 1 .. ,I 1 C)' , m ... -1- ___ .L. _ • 'I \•· .. II . I 
1 

- - 1. - ••... - , ,, • 1 ....... ,!'X' 1 , • ·1 · 'I'' :-;:- '"Ir-.,:, :i,: 1,1 1 ,,,-.,, .. \ 1 !. =1~"1111::-< - ·r' · · :11'•, .. 1;1 I -1··-·•:. ··•··•··,1·~·1 .. 1 1 1 111· •·,.1'111,i::--.._i.t,1 · .. 11, 

r- -~ - ' 'l'"' ' "~: :1·11'1 I '''1,'.!'1 Ill,,,:~')----.• ' I :, 1·'' 1''j ' '1 'lj=l I: :/Lil 11' I:, j ,, ,:: .,,1· ,•'1' 1111 "',11 '1 I:· ,c, wi !~l !I :,II !'~,111 1t l-.~ '" - -- f '' 1! ... __ ,_, ·r·-1- ,-. - 'j 1 j\•t .1 J •·11 

(:) -..; 't: : •I ,1t;l1 J, . l•'ltl-..t , I:.. -~ . ·, I 11' ·! . ', . Ii --.- -:-i ·: jTj· \· H j· t, hit! JI Ir,, II! l"~r ·1 j J.1 I .. 
• i • \11~1·· .... 1 ·1 , :' ,., , b~ I·,.= I 11 ' ·1 "::' ! 111111 ·-:1' i ,-, I ·1. ;111, 11,:11: n,1; !1r 1 i1,l: . -·:,,I ' .. 1I·:;;" ,,,._,....,,' .~~ . -··' 'I .,. ·"1' ' I , __ '1·: ·1: - I·, .••. "·,· . ' · 1 1· 
1 __ o_ : ..... -· 1'.,..1 •1...~ _. 'F :-u1 r::~ , '•~ Lw.. .._ _i_ ... _ ..!.~Ilg • 1µi1,... - ....... -i-• .J 1.. 
·- 1 ' 11 1! I , 'I ' 1 l, f I ' liJ1, 'I H I I I ' 1,, I ,1 • j 

, , •• , 

1 1 11,. ,:1 1~.ri, .. 1;t,ri, I , I , .1 1 ·I,. ,1 .. 1, / .. 1. I• 1 .. 1 1 1 .. , ...... , ............. r .... ····r·-r-
, :~11$,, '\'1•n!s1 ·1~•,~:-..:1A1·1·ll1•::,.•+ ;Ii 'I ,11,1. I.I.,,,,.,; ··:ri;,11/,., 1 '11,!·,; :l-'1·lll1j•\:'!l!i!,ft.,i:[u1·P! 1i.-r-•··' 
L ' ' ' " . . . . ·-· .... , . I.. ,1.;::,.. . , .. . I . I , ,11,,, ... ,· 1i'11 •.. ,,, .. , . I I ' ' •. ·-· . 111 ......... 1 •• , ....... l'r •··:1" . ' . ' •,··.,-,· . ' 'I I ' •• I . I I I ' ' • ' I ' ' ' " ' ' 'I I I ' ' I ,, ! ' 1

• ' • • '. • ,, ' i 11 ! I+ ' 'I ' ' t ,I - : - i i • 'I + I ' " ' 'II I 11 11 •/ i ' I • ' ' ' + I ' ~ l ··1~ .... . 1"' ~ .... ..... .... t• -, I • , ' 1 
1
1 I I'! ...._ , 1 ' I , I I ', 1 , , , I , , II I 

' 
I 



I. 

r 
I 
I 

0 

12 
I 
I 

I 
le 
I 

a a( .~, 
1· 

st 

- ·- 1 ...... 

J.:·· t-· ::c-

---f--"· 
t----- -- -----=:.=_,r;_. 

____ , ___ ----
,· ·ai: =-:: , :,= 

.. 1:•--
·-,. I 
-- --' I ·-
-- .l -- - · 

--· ····! 
1~--

__ :-

.. : I : : 
I 

. !. 
- ··! 

-: .. - ·- -~± 
- -!-r--_::-,-:-

.. ' 

-i- -~-=--:.... f--. 
-t--- t~I--

- r- '+ -- --

.: 
-------- ------ -- -~-· - r -

. _··-1 .... 
- .: .. -=!=· 

··-- L:: ::.-: ·--- ---- ------- -- ' 

-- z_: ---'-

-+-

1--
: :·• 

:.~5 -~ 1~-- ~~:~ ?fE? 
·:: ---=- -::·:_ .:..-: :=:+-_ ~ ~-~j :_~: \.:_· ~~ 

--+•-· 

1 ·-
:- ;- ---

l •·•• 

~~-:~ ·=:= --:-:r=~= 
~-:- r.~ ::. :· ~ 

.r.~ - ..1~-lr 

-A 
:rH

•-: .:;-J-~7 -
:;-f--r- --

--- i:::· 
' .. .. , 

'' -~1· ~.:;E~~ - -1r--, - ..:.+ -::. I - •-

l• 
~. 

-/ t-- -~--- -

:r~-
--;,, ' ::::r=: 

L --:::.-. ~~ - .::::t2·;_ -

-- .,- --
)... .. --. -

+" 

-.- TC~--= ;j =-:-!~.:-_ 
-7:_::. 

I"'•· 
t··-

. : 

~ -,- ,1~ ?ii :M:'.: ,z in_g,, 
"e,· M~Yl,ri.f=. 

' .. 
.xit ~ ··:i:~·:=-

~-r 

:_:_:_ :::..: . ~ ---- l ::::: --·. :- .. -~ 

____ 1..:·:. - . -,-....... 1-.·- . .. . ' ... ::.:.:. :::: : . .: ·1 · --

:'·./·;-:: :::- ... , ···- .. ~: 
---- : .. 

t ·-
---- t -
:-.:-::.: 

· n '7 · I· . ·. ·' • ·· · I · · ·-- 'J · · · · ··· ·· · · · · · · · ··-· I··· · · · · / -.:v.l:riC'H, l<Ci.F: 1.iC'=<!,: :, :;::.:_"::, ,=:: ::: ,--=·1.:=: ,--:,,·:,: 



,-
1 
I 
I 
I 
i 
I 
I-_ 

I 
I 
I 
I 
I 
I 
I 
I 

E. SPECIAL PROBLEMS 

1. Divided Flow 

A divided flow situation will occur between the 

H ' d ft 1 . d't/i .) · uron River an Bancro No es Drain ru~ng maJor 

floods. This diversion of flow is loc\r-led near 

Riverside Cemetary as shown on Figure 3. The 

peak flows associated with the diversion from 

the Huron River, and peak flows associated with 

floods within the Bancroft Noles drainage basin, 

will occur at different times due to the different 

basin characteristics of the two streams. Therefore, 

two flow conditions were analyzed to determine 

the worst flood conditions for the Bancroft 

Noles Drain: 

a. 

b. 

Flood elevations were developed for flow 

quantities associated with the 10, 50, 100 

and 500-year floods within the Bancroft 

Noles basin. No diversion from the Huron, 

River was considered. 

Flood elevations were developed for·flow 

quantities associated with the diversion 

from the Huron River. A mean annual flood 

event (20 cfs) on the Bancroft Noles basin 

was assumed to occur at the same time as 

the diversion of flow from the Huron River. 

Diverted flow from the Huron River was quantified 

for the 10, 50, 100 and 500-year floods, from 

stage/discharge 

Exhibit 5. The 

rating curves as presented in 

HEC-2 backwater 

was utilized in the development 

computer 

of these 

program 

curves. 

The rating curves were started at Cross Section A, 

II-7 
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located at the confluence of the two streams and 

starting elevations were the 10, 50, 100 and 

500-year elevations from Cross Section H.on the 

Huron River. Table 4 lists the results of this 

analysis. 

The diversion would have negligible effect upon 

flood elevations of the Huron River. The diverted 

flows are relatively small when compared with the 

flood discharges in the river (less than 3%). 

However, the flood elevations in the downstream 

reach of the Bancroft Noles Drain would be raised 

by the diversion for the 50, 100 and 500-year 

floods. For the 10-year flood, there is no flow 

diversion from the Huron River; however, backwater 

elevations of the Huron River would raise the 

flood elevations in the downstream reach of the 

drain. Bancroft Noles Drain flood elevations, 

produced by the diversion analysis, were utilized 

in the delineation of flood hazard areas and the 

development of stream profiles where these 

elevations exceeded localized flood elevations. 

2. First Driveway Culvert U/S of Carleton -
Rockwood Road 

The ~pP~i~l RritigP Rnnt-inP w~~ init-ir1lly ~pf-_ np 

for the first driveway culvert located approximately 

420 feet upstream of Carleton - Rockwood Road. 

However, the structure converted to low flow for 

the 10-year flood and there was high tail water 

submergence for the 100 and 500-year floods. 

Therefore, the normal Bridge Routine was utilized 

for the 10, 100 and 500-year floods. However, 

II-8 
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TABLE 4 

FLOOD FLOW FREQUENCY DATA 

HURON RIVER FLOW DIVERSION TO NOLES DRAIN 

LOCATION 

Flow Diversion at Section R 
(near Riverside Cemetary) 

10 Year 
(CFS) 

0 

II-9 

FREQUENCY/DISCHARGE 

50 Year 
(CFS) 

165 

100 Year 
(CFS) 

240 

500 Year 
(CFS) 

340 
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the Normal Bridge Routine did not give accurate 

results for the SO-year flood. Therefore, as 

presented in Exhibit 6, hand computations were 

performed for pressure and weir flow to determine 

the upstream elevation for the SO-year flood. 

This elevation was incorporated into the computer 

model by use of an XS card. 

F. GENERAL 

All elevations are referenced to the U.S. Geological 

Survey (U.S.G.S.) Datum. This datum is equivalent 

to the National Geodetic Vertical Datum (N.G.V.D.). 

_The hydraulic analyses for this study were based 

upon the effects of flow unobstructed by ice or 

debris. The flood elevations are considered 

valid only if hydraulic structures, in general, 

remain unobstructed and do not fail. 
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III LAUDENSCHLAGER DRAIN (DETAILED) 

Detailed studies of the Laudenschlager Drain were 

performed from the corporate boundary at Haggerman Road 

to the corporate boundary near the Penn Central 

Railroad. A total of 7 valley sections and 11 culverts 

and bridges at Laudenschlager Drain and 3 valley 

sections and 4 culverts at Chapman Drain were field 

surveyed by Wade, Trim & Associates, Inc., in 

February, 1980. Field cross section data were 

supplemented by the U.S.G.S. quadrangle maps of the 

study area which consist of 5-foot contour intervals 

(References 1 and 2). 

Cross section locations are shown on Exhibit 1. 

Table 5 cross references section designations by 

showing the computer section number which corresponds 

to each cross section letter shown in Exhibit 1. 

A. REVISED HYDROLOGY 

Table 6 lists flowrates which were approved by 

the Michigan Department of Natural Resources 

(M.D.N.R.) for the Laudenschlager Drain (Reference 3). 

A preliminary HEC-2 run for the drain revealed 

a severe backwater condition upstream of the Penn 

Central Railroad which would result in significant 

storage during floods. This storage would reduce 

the flow rates downstream of the railroad significantly. 

Therefore, a revision was required in the Hydrologic 

Model of the Laudenschlager Drain. 
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SOUTH 

CROSS SECTION 
DESIGNATION 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

TABLE 5 

CROSS REFERENCE INDEX 

LAUDENSCHLAGER DRAIN 

ROCKWOOD VILLAGE, MICHIGAN 

WTA SECTION COMPUTER 
NO. NO. DESCRIPTION 

1-A 0.0 Valley Section 

1 0.9 D/S Face Haggerman Road 

1 1.0 U/S Face Haggerman Road 

2-A 1.8 D/S Face D'way Culvert 

2-A 2.0 U/S Face D'way Culvert 

3 2.8 D/S Face D'way Culvert 

3 3.0 U/S Face D'way Culvert 

3-B 3.8 D/S Face D'way Culvert 

3-B 4.0 U/S Face D'way Culvert 

3-C 4.8 D/S Face D'way Culvert 

3-C 5.0 U/S Face D'way Culvert 

4 5.9 D/S Face D.&T.S.L. R.R. 

4 6.0 U/S Face D.&T.S.L. R.R. 

4-A 6.9 D/S Face Penn Central R.R. 

4-A 7.0 U/S Face Penn Central R.R. 
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TABLE 6 

FLOOD FLOW FREQUENCY DATA 

LAUDENSCHLAGER DRAIN 

SOUTH ROCKWOOD VILLAGE, MICHIGAN 

FREQUENCY 

LOCATION 

D/S Corporate Boundary 
to U/S Corporate-Boundary 

_ Flow rates approved by DNR 

10 YEAR 
CFS 

130 

Revised flow rates 
pl}-;;,J.,t,Z'• .,-.7, ss 55 

j!f~ i.4 

dJJ«_ ,1_ J, e, 

III-3 

50 YEAR 
CFS 

230 

75 

({,O 

100 YEAR 
CFS 

295 

85 

✓, (,, 

500 YEAR 
CFS 

435 

120 

5,9 
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The following procedure was adopted to revise the 

Hydrology of the Laudenschlager Drain: 

1. An inflow hydrograph was developed for 

both the Laudenschlager and Chapman Drains, 

located upstream of the Penn Central Railroad. 

During major floods, both of these basins will 

act as one because severe restrictions at the 

railroad will cause an interactive storage area 

in which flow will be diverted from one basin 

to the other, dependent upon the relative capacity 

of each railroad culvert. Sheets 1 through 10 

of Exhibit 7 present the various parameters 

which were utilized in the TR-20 hydrologic 

computer program. 

2. Stage/discharge rating curves were developed 

for the railroad culverts on each stream. These 

curves (Exhibit 7, Sheet 11), were developed by use 

of the HEC-2 computer backwater program. Starting 

conditions for the HEC-2 rating curves were 

determined from preliminary convergence runs 

which were developed for each stream. All 

computer runs associated with these analyses 

are presented in Exhibit 2. 

3. Stage/storage curves were developed for the 

area located upstream of the Penn Central Railroad, 

which will act as a reservoir during major floods 

(Exhibit 7, Sheets 12, 13 and 14). 

4. The TR-20 hydrologic computer model (Reference 4), 

"RESVOR" (reservoir routing) routine was utilized 

to calculate the impact of storage upon the outflow 
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hydrograph, located at the outlet from the 

railroad culverts. This outflow hydrograph was 

distributed between the Laudenschlager and Chapman 

Drains based upon the culvert rating curves 
referenced in 2 above. 

-5. The TR-20 computer model was then expanded 

to develop peak flow rates for Laudenschlager 

Drain between the corporate boundary at Haggerman 

Road and the Penn Central Railroad. 

-Revised flow rates for the 10, 50, 100 and 500-year 

storms are presented in Table 6. Computer print

outs associated with this analysis are presented 

in Exhibit 2. 

METHOD OF ANALYSIS 

The HEC-2 backwater computer program (Reference 5), was 

utilized in the development of water surface 

profiles. Table 7 presents water surface elevations 

at selected locations for the 10, 50, 100 and 

500-year floods. HEC-2 printouts including 

computer cross section plots are enclosed 

separately as Exhibit 2. Water surface profiles 

resulting from the backwater analysis are 

presented as Exhibit 8. 

VARIABLES AND COEFFICIENTS 

Roughness coefficients (Mannings "n") were 

estimated from field inspections, quadrangle maps, 

and photographs. Typical roughness values for 

the main channel and overbank areas of the 

Laudenschlager Drain are .035 and .OB, respectively, 

for all floods. These values are indicative 

of summer month conditons and are consistent 
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LOCATION 

Upstream 

Upstream 
Railroad 

Upstream 
Railroad 

TABLE 7 

FLOOD ELEVATIONS* 

LAUDENSCHLAGER DRAIN 

SOUTH ROCKWOOD VILLAGE, MICHIGAN 

FREQUENCY 

10 YEAR 50 YEAR 100 YEAR 

of Haggerman Road 579.7 580.3 580.5 

of D.&T.S.L. 582.3 583.l 584.4 

of Penn Central 583.5 585.0 585.7 

500 YEAR 

581.4 

586.2 

588.5 

*All elevations are based upon National Geodetic Vertical Datum 
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D. 

E. 

with values recommended and used in engineering 

practice (Reference 6). Contraction and expansion 

coefficients were selected as 0.3 and 0.5, 

respectively, at bridge sections and 0.1 and 

0.3, respectively, for gradual channel transitions. 

Bridge notes and sketches along with loss coefficient 

computations are included in Exhibit 9. 

HIGH WATER MARKS 

There are no documented high water marks for 

the Laudenschlager Drain. 

STARTING CONDITIONS 

The starting water surface elevations for the 

Laudenschlager Drain were obtained by the 

performance of a convergence analysis, located 

downstream of the detailed study limit, for a 

length of approximately 3,450 feet. The following 

water surface elevations were utilized at the 

beginning of the convergence run: critical 

depth, normal depth, and approximately one foot 

higher than normal depth. 

Results of this analysis indicated that convergence 

was achieved (Exhibit 10); therefore, the 

resulting energy slope at the start of the 

ih=:i,t-_n i l p_i) ~t-nily 1 i mi f-_ wn~ nt-i 1 i 7.Pil f'nr thP l O; 

SO, 100 and 500-year floods. HEC-2 printouts 

for the convergence analysis are included in 

Exhibit 2. 
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F. GENERAL 

All elevations are referenced to the U.S. Geological 

Survey (U.S._G.S.) Datum. This datum is equivalent 

to the National Geodetic Vertical Datum (N.G.V.D.). 

The hydraulic analyses for this study were based 

upon the effects of flow unobstructed by ice or 

debris. The flood elevations are considered 

valid only if hydraulic structures, in general, 

remain unobstructed and do not fail. 
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IV HURON RIVER (DETAILED) 

The Huron River was studied by detailed methods in 

the Rockwood and Flat Rock Flood Insurance Studies 

(References 7 and 8). The Village of South Rockwood, 

located on the south side of the_ Huron River, has a 

common corporate boundary along the Huron River with 

each of these two communities. Therefore, the flood 

elevations and delineations developed in these Flood 

Insurance Studies were utilized in the development of 

the Floodway and Flood Hazard limits for the Huron River 

in the Village of South Rockwood (Exhibit 1). Water 

surface profiles were reproduced from the aforementioned 

studies and are presented as Exhibit 11. 

--/-! s 
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Field Cross Section Locations and 

100-Year Flood Plain - Floodway Map 
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Computer Printouts 

(See Separate Folder) 
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EXHIBIT 3 

Water Surface Profiles, Bancroft Noles Drain 



VILLAGE OF SOUTH ROCKWOOD, MICHIGAN 

EXHIBIT 4 

: .. - Notes and Sketches, Bancroft Noles Drain 
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- kt O ~ i/' nr,~e has no 1i1fer,uediale piers 

kp: tJ,os - //" b-/d_Je /24.S /f)fEIIJJed/ale /Jiers 

bt> 1/1 Cofl/C1<£ rt: CVLIIERT 
24 FT LONq 

.;) XkOC'" I t • 33 ~ · 2 tJ- ~ o · 0 :: I· S-2-
'3 corq Ccc(.fi'ciu .l Ci. d;::,d·-013c :. 3. {) ' ~fC-..c.. n1a,-.u 

,J. J<Ql.C~j , Lln~t/, cf wc,r ==- o. o (D .f rec& e,.l{ BTcar(k) I 
•~-, ?w~ > l:,.,v~o1_,'. _:0;(!{ ~1 .:t -~idqe, ~p;·n,1-q (ir,C. pier~): 4 · 0 I ' -' 

· · · ·- ., ,· ,! ;; .l '.! ' , ( -:;•T,, ,, r_,161 : • J_____ he.Id d<Ji c. 

· I•· ..,.,.,._•"-1;-·_ J_,-,ci~e upe,11n:3 inc. pie..r5 :a l'f. 6 
· 8 :SS =- side _slope, .. 
._- ' (J-..or;zontal pe.r I verft'eol u...ri,'t) 

. ~ ttCJ./1.L=.[/tvation o~ Channel invert U(S side~ 5f2.· 2-
. . _ lo 1'{ ~uol -lo minirnu.n1 elevation in P,Yel/,'w.s x-s::e,1.) I .f LC.1-i D O lJ~vo+i on cl ch~n:-,el i r,·{e.r{ D/5 . s,de ' . ~ ?. • :.2-

. -· . . ·u I I I n '\ <'!0 v;-t,oa ,n trtV1[iJ< - ::;c:c . 
c..ve;tCl~ Ri- 4, / /I. , BY ./)l?C-1' •~"4". 
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FORM 2~ o ~;,1~~ .. ~ ~~ IOC. 
(llll 291 &400 WORK SHEET 

25185 GOODARD ROAD 

TAYLOR, MICHIGAN 48180 

Br,d.9e Local/of) : DR.1UGW/JV Gu1-vt.-r"'r '3? O s7J:J. 
Bric/ a c /_o :55~ '::J - SB C-it t1 66qo ro 

"•"•"•"c-1 

I ..I h'73S" 

1. XI<.. {Pier· 511,..,/•t' focf{;c1:·,;C.) 1./Ec-K, I XKOK!.(Loss Coc((i'c:'en-<.)-·l.o -rZ/c, &K=k.-r-,.k.-"-.,.-tp_, ftlorJU..al 

Nhere J:1 , fr.1ct,or, /oz C'ocf /iclf1 ti 

I 
I 

I 
I 
I 
I 
I 
I 

kc., enfrance. lo~~ coet/,c/e.11t 
_ kp, /o~s lra111 1"rJfern1edi"o-lc piers 

D,{scripf io,i of &✓-cje. : 
_ · _ 4 = .1.9. I n~ L .// R:/a for En3_lish tLnj.s 

-- llrea :: . I Ber :-___ WI!_=- !'1 ,b 
R-:. %~ 10/1~,S- R~" Ju\'"2- ,1_" v/0 

_ h H:'CYJ,po5il e) • 
Kf· :i.9.I .( (O,ouJ.:t" t.JO /1C)12. = .~b 

..<c,, 0,'L 

kf = 0 //' !Jr,~e has no 1iJfer,uecliale piers 

kp= &, OS' ,/' b-/d_Je /;d.S Jo-Jetl)/erl/o-le /Jie rs 

fr= f6r-T1... 
. fJ.1.. 

,....,....-----~ S E:>'1,0 
1----------l 5870 '2, 

60 I JJ C.O 1.JC,ii:.I.. 71:. 
Cu:..,h:!t?. T 

-z.,1-1 r-· r Lo v (, 

L-....---,------'5G3. 7 1-.):. /Cf,b ,-,1... 
/6 /J,.oN& . f' =- / 5, 7 r,"i 

/!tc-2 
man~/ 

.;; Xl(OC." /t ,b=> -t- ,1..- ..- ;: /,8£ 
I .3. Cb("(~ Cc!:[-Fi·c., Li .l c-f . d::::,d·-..'l1 3 C '- 3 o O , I-IK-.c. n7a,._W1f 

,j_. 1<~L£/J , L6n~+I ,_ c~. wc,r_ =- _ 0, (o if ;-a-d 6:!{ T3Tcar<k) 

I ;·, ~l\~' l:_-0.~~'.'' .. :~J,O~lrl ct~~,dqe, ~rn~rj (,rl. P,iC(S): 61 () I. : 

. ,,,.,, i-.1·1 , ( _,::;;,Tf"[JJ_TJ....,J l - 0. -he.Id. dcno 
I ;\.,,.,_,....,.;: l.r,d9e u[X'''"1:J inc.. pie.rs::. __ ,_C..:...·•---

8 SS =- side slope., .. o . 

I. · O,orizontal per I verl/eo/ '-'...n,'t) 
9. £ LCI-ILJ. = [/ivation o~ channel invert U/S side.=- 5 8'3.,, ') 

l _ - _ (o i{ q,ua/ -lo minirn1J.rr, elevation in previ'cus x-scc.t\ -, I 10, fLCHD = [/£Vo+ion c,f channel in~e.ri D/s 5,cte = _i;p,,-,, 1 

,... . ' . .,,,,,~t . . . - · U r\ - ' I ' < - ...-~C • -1· ."' S.v&Jt: Cl l=-;c-:-----'----f-=-:-::-:-----1 SMEET NO ~:..~,. No pl/0~~~0) S1o1tfl• 

- r .· '~· [, . ., .. - ·: ._ ) ;~: _, .: ... r;~ , - ~ 2!}_0 ,.~ _L 1 
., ,-_ • ~-~,~I • C} 
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FORM 25 0 ~~,1~~ .. ~ ~~ loc. 25185 GODDARD ROAD 

I 
(Jill 291 &400 WORK SHEET TAYLOR, MICHIGAN 48180 

. /3r/dge Locaf/011 : D12.wi;tVA\I Cut.\1(,2..r 3)F( . SFAo . RarUaNC• 

I
. Brlcl3c. ,L..osse..~ - SB C,11,,f ?014 ro 

. . 7038 

. 1. CXK ( Pie, 5/J,)/ ,( Cocfl)c:1:·1 ;(,) o, o J.IEC--c 
I XKO!i:.(Lo5:,·Coc{(,'c/eni)-·l.o r.Z/4, &k=k[1-k"·1-kp /J'lanaal 
:- . where 1:1 , Ir.id/or, /o.s::; C'oclfiae, ;t 
I ke,, enfrance. /05~ Cotff/c/e.11t 

C - •• kp, /0~5 fro,o 1rJfern1edtolc piers 

I Description of &,°dJ..c. : 
I:;= :J9. I nz l r R. t'h for En3lish kn,l.s 

llreo -= .l'f,b ,,. /CJ,(,, Wp=-16.,7 
I ,e.. 3/"Y-> /ct,b/15.') R~ ~ . I, 3'-/ ~; 

n ICCY>!f>C:;ile) ~ . 
-1 
I 
I 
I-
I 
I 

_Kf = :J.9, J .,c { ,D 2r;-)~ x LI-/ /I, 3J.J 

Kf = 0 ,1 or,cf_ge. has no 1i1ferrued;ale piers 

kp= (),OS' /f br/doe /Jd.S ioler1J_1ed/a-fe /Jiers /ltc-z. 
J - mant4:I/ 

.60/}-J Ca,ucr2.c1{i CuLVtic.T 

-2.LJ f T LojJ~ 

d X/< () f O / t Q I:> 3 -1' 0 1 20 t- 0 0 Q .: / r, 5 L 
13. corq Co(fFi'c.1u .l c-.f. cl::,d·.01~{: ~ .3. 0 . 1-JK-..c. ())0,11.(Q.I 

,j, f<DUIJ : L6n5# I c.f weir =- ~TO,D (o if ra0. D-+{ BTcar(k) 
I?·, ?w~ . /:{,.~o,_, I : ~J'.·a, ~ l ct ~b;idqe, ?J:Y;'n, 'J (irl. pie(~) : ~ l./ I I I - : 

· '.• " "., .. : j~ :1 'I '·, ( J-:;,T(cl (Tlul i O -dJ- tic.Id cla;a 
' . . 

I ' ,_;,::.-:'...l;o /_,-,cije 0pc1)1113 inc.. pier::,::. --1d,: /v..(, 

8 SS =- side slope " 1¥' · .
1
- -· U)orizonta.l per I verfic,a/ lt..n,'/;) 

: 9. ELCJlu.: [1€.va+ion <?~ Channel invert U/5 side,=- 6c;93c1 I 
:~ -:• .. · (o if q,ua/ -/o ,-,,;nirnu.rr, elevation in P.rev,'rus X-scc.t) lo. tLC'.HD, [/£Vo+ion c,[ channel ir.~eri D/s -S,cte. 0 .§,93., I 

. . 'U •I"\• t I • '. <:: - --~c . 

. ·• I ~".:--'-~'---+~---lSHEET NO 8~~., • No pl/0~~~0 t $1,11fta 

_ 1__~-~~:..:..:..:.__:..:...:.....:..::..... __ .:....:...:..:.i__.::./.!..~L------1.==-=o=• z_o fl /J p • 2) ? I • ~ 7 
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VILLAGE OF SOUTH ROCKWOOD, MICHIGAN 

EXHIBIT 5 

Diversion Analyses, Bancroft Noles Drain 
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VILLAGE OF SOUTH ROCKWOOD, MICHIGAN 

EXHIBIT 6 

First D'way Culvert U/S of Carleton - Rockwood Road 

Computations for SO-Year Flood 
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VILLAGE OF SOUTH ROCKWOOD, MICHIGAN 

EXHIBIT 8 

Water Surface Profiles, Laudenschlager Drain 
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VILLAGl~ OF SOUTH ROCKWOOD, MICHIGAN 

EXHIBIT 9 

Bridge Notes and Sketches, Laudenschlager Drain 
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I· .- Brt'd_ge .Local/on : Du.wei.ul)'I Cut-ut;~T ,3 B (.?aj.,3-?-, .o'r"'"H"ca . . 
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- . Brlcl3e ,l..o:sse.~ - SB C-11t1 . 7 

·,. XK. { Pie,· 5J,,.,,. ,(· rhcftc,:•,;(.) (),O 
1- -- XK0/2 { Loss Coef{ic/eni) -· I. o t- Zic , & k =Kr,.~ ·1-kp 

where l::.t, lr.1c1✓or, /oz C'oclf/cle1;t 
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Ke, enfrance /0.5.:; c0c/"f/c/e.11t 
kp, /o.ss /'ra111 1°/Jtern1edtalc piers 

f:>escripf ion of &i°dJ..c _: 
· -- Kf = .29. In~ l ~ R. -1.13 for En.3/ish ttnil.5 

llrea : . =- 18,6 Wp=-16 1 
_ £ .. %p I, lb .R~ = J, z.1 .,!_ = Z1... 

_ IJ lcoo11xx:;ile) a 

K[: ;J.9, _/ .( { {.j,Q?, J4 X ?.: l,_ /J, 7.,. I .: 6., 7.,, 
~, prwJra,vc, Pfl0/..1/ Flt.<.. L• 5) 

JIEC-,2 
hlor )ll..d I 
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I Kt; 0 1_f hr,~e has no 1i1fer1Jtediafe piers 

I ·" ~: ~,OS ,.., b-lclae /Jds illlEl'll/ed/a-fe /Jiers ~c-2 
,, ,,.q J maaaei/ 

· 60 COA.JCR.~1£ (..o:a :,1;; ,27 

I . 6.5 FT or .F11.1. 
D ,L) -
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-.!..1- :. ~::,. . J __! = o, o52. //1 : ,os?.. {!½6) -= I 10 

Q 5 ~ A2., 
,;l·X/<OC,- /t o'Z-1 . -t- 1.5"" ,t- 010 = /,;7/ .3. cor(~ Co[[fi'c.iu.t C't. d:::,ch013c:. 3,0 . J..lfC.-Z n1c:1,-..w 
,i. f<DLC IJ -, Lln~-H I cf wc,r =- 0. (o ;.( rad D-l{ BT G3rcl-.,) 

I?·,?\'{?, /Jc~or:1.:ld;ct,~1 ~t~~idqe.~~·1111-q(il'l.?icrs): 'lo/ I 
· ' '. ·. :,,,,/ ,~~('I ', c --::-TrU(.Tt,~1 ! • .J Q.o -h(/d da-Jo 

l· .' ~,-.•-'-';; l..,.,d~e upc•) 1113 inc.. pie..r:-:, :::. 18. G 
~ .55 " s1.'de slope.. c O o 

· _ - {f..oriiontal pe.r I verflcol uriil:) 
t,ELCHl.l.=tl€vation of channel invert U/5 side~ .57t, .. 3 

---1-- _ {o if q,ua/ -lo minirnu.rn e.Je.vation it1 P,tev!cus ~ - sec.¼.) f· tLCHD: lilVotion cl chanr,el irj\/eri D/5 S,cte = 7G.,3 
· ~ '0 i 1 'n · t, · '· .:: - 5cc . 

~ - ~V8JlC1 lau.dt!,v,se{At:u!.&: !>~c.lu~ BY kl!. 8~~_,•""o,!/oi~~oi 5.,,t1. :.I . / OATE/i'/,r,; HUJ;•':'.o:J,l•r)? 
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25185 GODDARD ROAD 

TAYLOR, MICHIGAN 48180 

~r/d9e .Locaf/o,i :D1::1rzo1r cTotcOO s,..bfl-6 ,j,,_,e ~.T2. 

• Br!cl_Jc .L..o5sc.~ - SB C-i1.:-/ 
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I. X-K. {Plc, Sl,.,/•l' {hr/f;::1:•,;t_) OaO 
I ··xK0/2 (Los~ Cocf{;c/erd)_-·l.o t-2.k 1 &k=k[1-K,·1-kp 

· Nhere 1:.,, /i-/chon ms:: t'«/f/cle1 ,t 
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ke,, ~nfrance. lo:;::; coefft"c/e./1t 
· _ -- kp, lo.ss tro/o //Jlern1edt'6-lc piers 
fxscripf iol) of &icfJ_c : 

~ = ~0.1 nz Lr R 1-s for En3.lish un✓-1.s 
llrea ·= . =- IOa J Wp=- 12.. 

. R-:. %1° ,8 '-I R¼ = . o ') 9 .1. = LJS-
n U'ootpo5tie) a 

k[ = :i.9, / .( ( ,ozo )~ " t-J§ 

Kc, - ,SO 
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8 ss " side slope " o°' 
1

.- , · U'>orizontal per I verfieol ll.,riit) 
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-1 _-. -· .FORM 2~0 ~;111~ .. ~ ~~ loc. 25185 GODDARD ROAD 

I 
-· (3131 291 &400 WORK SHEET TAYLOR, MICHIGAN 48180 

Br,d3e Locaf/011: CoJ.Jrtriit. R.,ll., 'e'Yl")llt!~b..,,._f_f<.R. ~-•---~ .. 
• - Br:/c/qc .L..oss~~ - SB C,11t-/ 
I - -- ..,, 
- I. Xk. (P,e, 51,,,1·,t' (lorfl/c1:·1tt.) Oo 
-1 _ ~KO!i!. (Lo5~ Cocf(,-c/eni)--1.o t- Z/4 , £k=k[1-k1.·1-kp 

__ · . where J:1 , /i--.id/on /o.s::; C'ocf hci'e1 ;t 
I ke., enfrance. lo:;;.'.:: c0cf{/c/e..✓1t 

_ _ kp, /0::,5 fro1n iritern1edtu-lc pie.rs 

I-- fx__scripi:ion of &,doc, : 
~= ~9.I nz L7R.,;~ 

: · llrea = G.,, C, 1-} -- £ .. %p /,OC, 
- 1 _ IJ lcon11 YJ$/_ le) • I _! Kr C ;J.9, I !( { rf:07.. )~ X 5 b 

-

, / l:l'l 
I I ' ..J 

I-_ 

.- - _kt,-_ 0 ii l:Jr,d_Je has no 1i1ferr](ediafe piers 

/.l[C-,2, 
/J'Jor Jll..d I 

1 
I 
I 

kp; tJ,OS" /t orkJ.3e has lrr/e1!)Jerl/a-le /Jiers !lt;;fnt0I 

- ;i Xkoc ~ 1 t .s 8 -t- ,s- +- o, o = 2, oa 
•· .3. cor Q. Coc.ff-i'.c..iu .t -c-f. d;::,d·,a1 ~ C =- 3, 0 ' 1-lfC·,2_ ()1c3cil.<D 

11. l<C:LCfJ ' Lln~/i 1_ cf wc,r_ =- ' 0. (o Ii ra0 C>{{ BTcar(k) r I 5. 51\(, /_;c/--!01,1 _!.tJ1dd1 d br,dqe op:1111-0 (irl. pirr£.): 3., '-- I 
, - I ._-,, • ' I '. r L I '' J a r I _j J I l 

- · C ' 1 : ,,:,, ';:.:,,, '·, ( ~-':'-Tf'LJ (_ T\[,} \ 0 ---"--- I 17(_ CA Clcrj 6 

-... ·_.___: .. -~;- /__,--,dlje upc,11115 inc.. P..ier:-:. ::. _·.,_1,,_,0=e.._ __ 
8 ss "' side slope. -= o_ 'I _ (horizontal per I vertteo.l fkni~) 

. 9. tLCJ-lLt: [/tvation o~ channel ,·nvert lJ./5 side,~ ,5 79, 6 
1 · · _.. · (o i( q,ua/ -/o minirn<un elevation in P,rev,'cus X-!:iec.L) , I 10. tLCHD O £/£\lotion of channel ·ir,~e.r-1. D/5 S,cte' ~'> 9, _ 

1· - fr. ( _ , , ' • _, __ , _ _L - - ' - ._._ - .- • -- - J - u n · 1,r r · .:: - ~cc . 
, 

0 
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VILLAGE OF SOUTH ROCKWOOD, MICHIGAN 

EXHIBIT 10 

Convergence APalysis, Laudenschlager Drain 
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VILLAGE OF SOUTH ROCKWOOD, MICHIGAN 

EXHIBIT 11 

Water Surface Profiles, Huron River 
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FLOOD INSURANCE STUDY HYDRAULIC REPORT 

PROJECT: HUD-FIA-H-~705 Whiteford TWp. FIS, Monroe County, Michigan 

CONSULTING FIRM: McNamee, Porter and Seeley/Smith, Hinchman 
and Grylls 

WATERCOURSE: North Ten Mile Creek 

STUDY LIMITS: Michigan Ohio State Line (downstream limit) to US 23 
(upstrean1 limit) 

DATE OF AERIAL SURVEY: 

DATE OF LAND SURVEY: 4/10/79 - 4/11/79 
McNamee, Porter and Seeley field crew 

SOURCE OF FLOWS: Discharges were computed by MP&S/SH&G 
and approved by MDNR on 3/20/79 

TOP-OGRAPHIC INFORMATION: USGS topographic maps;56ontours. 1"=1000' 

METHOD OF ANALYSIS: HEC-2 water surface profile computer program 

VARIABLES AND COEFFICIENTS: Channel "n" .050-.052 
Overbank "n" .065 
n values thru bridqes .03 
Contraction Coeffi~ients .1-.4 
Expansion Coefficients .3-1.0 

Bridge loss coefficients were chosen per References 
1 and 2. 

PHOTOGRAPHS: Enclosed for your review,please return. 

CROSS-SECTIONS: See Table 1 for cross-section description. 
Cross-section plots enclosed. 

BRIDGE SKETCHES: Enclosed for your review. 

REFERENCES: 

1. 

2 • 

3. 

4 . 

"Hec..:2 Water Surface Profiles", Users Manual, U.S. Army 
Corps of Engineers, Feb. 1972. 
"Application of the Hec-2 Bridge Routines", U.S. Army Corps 
of Engineers, June 1974. 
"Roughness Characteristics of Natural Channels", Barnes, 
Harry H. Jr., Geological Survey Water Supply Paper 1849. 

"Floodwc1y Det·ermination using computer Program Hec-2", 
Bonner, Vernon R,, U.S. Army Corps of Engineers Hee 
Training Document 5, May 1974. 
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starting Conditions 

Starting elevations of floods at the downstream end 
of North Ten Mile Creek were based on the City of Sylvania 
Flood Insurance Study. Since the flows used for the two 
studies were different, a rating curve was developed from 
the Sylvania FIS and was used for the Whiteford starting 
elevations. The rating curve and computations are included. 

High_Water Marks 

During July of 1975 or 1976, storm event, we were in
formed by a resident, that the water level reached approxi
mately 2 feet below his driveway bridge (Section G). There 
is no record of discharge for this particular event. The 
observed high water level is about l' below the computed 
10-year flood elevation. 

Designated Floodway 

Encroachment method 4 in the HEC-2 program was used to 
determine encroachment stations based on the allowable sur
charge of- 0.1 ft. At field -surveyed sections the designated 
floodway was established using the computer determined encroach
ment stations. Between field surveyed sections, the available 
topographic information was used to complete the floodway 
delineation. · 

computer Outputs 

Enclosed are computer outputs for (i) 100 year natural 
and 100-year designated floodway, (ii) 10, 50 and 500 year 
flood profiles, (iii) sensitivity analysis. 
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SECTION. DISCHARGE 
SECTION DISCHARGE 

4 •· 9 90 · l 7 8 Cl. ·o 0 
4.990 1050.00 
1.-·;9 90---r5 3 o ;o o-· -
4.990 2380.00 

5 .010 l 780.00 
-------5·;010· -- ·--105•1·;· o O · 

5 .010 1530.00 
-----5-;-o l"O -·2 38 0; 0 0 

---5-.020- -·1780.00 
5.020 lO'i0.00 

----- ·,.020-·--r530.oo 
5 .020 2380 .oo 

5.500 1780.00 
-----5~-5 00 -- 1. 05 0. 0 0 --

5. 500 1530.00 
----·---- -5-.500----- ·23Ao·;oo · 

·,;58'.)"' t78o;oo 
'5 • 5 80 l 050 .00 

--------- 5;-5 sr:i··- - 1. 530. oo 
5 .580 2380.00 

5. 59'.) 1780.00 ----- 5 ,;590 . - 1"050 .oo 
'i. 5 90 1530.00 

CWSEL 
CWSEL 
656.90 
655.53 

"656~-4 7 
657.77 

656.95 
"655.57 

65 6. 52 
657.87 

656.96 
655.58 
656. 53-. 
658.00 

657.81 
656.10 
657. 26 

· 659.09 

. 65 7.-H3 
656.33 
657. 2 7 
658.60 

657.84 
"656.34 

651.;~9 

TQ EG • TOPWID ""STENCL STENCR ... I\SE[K 11 . ·o ·-# ... D rlSELK CWSEL . 

656.90 
655.53 

368.31 657.62 · 42.;90· ·-·----o.·oo· -a.co o;co - ·· 0.-00 .. o.oo·-- 0.-00 

.. 656~-4 7 · 
657.77 

249.77 655.95 42.95 o.oo __ o.oo o.oo o.oo o.oo o.oo 
·32c;.-90 · -6-s-1.·09 -- ----•·42·;·97 --·---o-;oo ·o~·oo·------o-;oo-- - ··o·;oo--- --··o·•-oo----- ·· o~·,oo---- · ·-----------
304. l~ 65€.78 43.43 o.oo o.oo o.oo o.oo o.oo o.oo 

656.95 374.10 657.66 42.98 0.00 0.00 0.00 0.00 O.OO O.GO 
655.57 · 253.67 r,55.93--- --42·.95· ---· ·o-;oo·- --·-··o.-oo ·-- .. o.;oc·-- · -0.-00 o.oo - o.,oo 
656.'i2 335.79 657.13 42.97 o.oo o.oo o.oo o.oo o.oo o.oo 
657. 87 - 304.-1 3- --- 6 5s·;•s7-· ·44-;.·08 ·----- o;·oo··---· ·o·;oo· ----o-;-oo- ---·-o;;-oo·------ ·o ~ o o·-• ...... ·o.; co ·· - -- -- ·-- ----· 

· 656. 96 
6 55 .5 8 
656. 53 
658.00 

224.45 -- 657. 67 - --- 42,99- o.oo·-----0.00-·---- -o-.oo- - •·o.-oo · · ·q.oo· 
o.oo 
·o. oo
o .oo 

152.29 655.99 42.95 o.oo o.oo o.oo o.oo 
201.59 ·--657.13 --···42.;9r·-· --·o.oo··· -·-o;;oo···-- -0-.-00·· · · --0.-00 · 
286.47 658.92 44.86 o.oo o.oo a.co o.oo 

657.81 426.76 
656.10 ... · 24"0.09 
657.26 359.54 
659;09 604.82 

657."83 138.·00· · 
656.33 'l6.08 
657.27 122.32 
b58.60 163.26 

657.84 2 3 O. l 3 
656.;34 160.45 
657.29 204.29 

658.02 98.31 o.oo o.oo o.oo o.oo 
656-.·25-- ·06·.00---•-·o;;.-oo---o-;-oo·-···----o;oo -----· -o;oo -
657.45 94.31 ___ 0.oo o.oo o.oo o.oo 

·659. 32 · - 101. 65 o; oo -----·-·o.·oo ··-·--o·;oo·· -- o.oo · 

o.oo 
o;oo 
o.oo 
0~00 

65 9·; 57 --- -24·;9q- --o·;oo· o-;oo-- - ---· o-;oo·----o-;oo-- --- o·. oo 
657.33 24.94 o.oo o.oo o.oo o.oo o.oo 

"658. 79 · · 24;9T---· -o-.-oo·····- -o-;oo-- · --o.oo -·-· · o.;oo· · o.oo 
661.09 29.93 o.oo o.oo o.oo o.oo o.oo 

659.58 24.99 o.oo o.oo o.oo o.oo 
657; 33 · · --2,..---9~, --·o;oo----- ·o;-oo·- ---o.oo · - ----o;oo·-
658.80 24.97 o.oo o.oo o.oo o.oo 

o.oo 
·--o ;oo· 

···o.-oo · 
o.oo 
o~cc· 
o.oo 

0.100 
··o-;·oo 

o. 1co 
· ·o·. oo 

·· ·-- 0;1a o· · - ·--
o. o o 
0.1•0 
0.1•0 
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• -- - - --5 • 5 90 2380.00 658.62 658.f,2 l 76. 7 5 ·6·61.41- · ·3·0-;·01- -- --0;100·-----0:·oo----·- ·o-;-oo ... --·--o-;oo ·· 
o.oo 
o.oo ... 

0. ID0 
---·o.oo·· 

C. tJO 
·o. 00 ...... "•·· 6.010 · l7Bo.oo ··658.:?3 .. 650.23· · 176~75 - 659.19-···-25~32--- -·o-;·00-----0.00 -·· o;·oo-·----- o.oo· -- · 0.-00·· ··-· -o.·co .... ·-·- ·· ------

6.010 1050.00 656.•'>8 656.48 166.25 657.42 24.q4 0.00 0.00 0.00 0.00 0.00 O.OO 
• ·· --. ··---- 6-.-·o 10·-···1530:00-~·1,5 r.· 1,6 -- ···65T;s·6·- --216-:•9·1 --·--6 50;-95 .. ----2"4-:. 99·-·--·o-:-oo---·--o;-00" ·-·~o-;oo-·-·--o. ·O"o - ----o;·oo ·-··--c:·uo-·- --- --~----

6 .o 10 2380.00 658.91 658.91 176.75 661.10 33.83 o.oo · o.oo o.oo b.oo · o.oo. o.oo. ~ ---- .,.....- .... -------'- - - - ., ·: .... -· -- ... - .. .,... -·,· ... ·, .. --~ . - ., .. .,..., ··-~·--- ,_ ___ -- --~- .,., . -- .. ~--·,·-· ____ .......,.. _____ __,_~_ ... __ ...,; ___ _.. __ ....,..... ------ ""'-:-·•-·---................................. _ .. _.___ •---~ --·,--., -- ··----- ------~-u 

• 6.400 1780.00 658.31 658.31 152.72 659.82 26.33 'o.oo o.oo o.oo o.oo , o.oo o.oo. i " 

A.4oo· 1oso.oo · 656; 1,o 656.50' · ·100.62 --651;44· ·--24;-94• .. -·o•;oo------·o:·oo•--- --0--.00- ·--···o;oo--··-- · o~oo·-· o •-oo--··---- --·----·-.-·-
6.40ci 1530.00 657~57 657.57 130.30 658.96 24.98 o.oo o.oo o.co o.oo o.oo o.oo, 

• -::-·-·-·-- -5-;400- .... 2 380 ~·oo- -- · ·61,·1; ,,. 2·---•""6•61 ~-42 ,._ ·2 93. 73· -- '6'62 .;5"4--·· -LtT~·oo--Q";oo--o·~oo· --o :·oo·•----o;·oo-- --·o:•c·o -----o:-(JO·--· ______ ,, ______ _ 

• • • •• 

-- .. ~ 

6 • 5 00 , I 7 8 0 • 0 O 
6.500 1050.00 

· • · · · .,, • 5 oo .. · .: r 53 o. o o 
6.500 2380.00 ·-~----___ ...,....,..... .. ~---- -- ~-..... ~- ... 

' ' ' 

660.24· • 568;75 ,._6.60;41 ·- 130;;.·03-·----o-;-,oo---c-;-co•··· -o-:oo··--·~·o;·oo •·- o.oo·•·•-·--o-;oo - ·, ------ .... __ 
, , I I • ' , ,' ,. 

657.77 276.42 657.95. 96.42 .0.100,. o.oo o.oo o.oo.· .o.oo· o.oo 
6(,0;,14 
657.77 
6~9. 3 9- ·-·659. 39 · 454.-14 ... ""6S9;s1 ·-"'T1B" ... 4T- --~·o;oo'"'·----·--o;·oo ... --~--o·~-oo--·• .. -·-o;oo ............. o.·oo· ·,· ·"·o.oo- ·-----:-·- .... ,. ___ ., 

662.·133 662.93 '· 1c23.62. 662. 96 · .·.163.28 o.',co b.oo · o.oo o.oo o.oo· o.oo 
••--••~W -• •••-• •-,- ..... ••••r .... ,7'•- <•••+- •---- ....... -1.. .. ,~-•-••--·•-____.,.......--,..-------............... __ ........._... ... -~-......-~--.......... ..........__..., ____ ....,, .. - .. ----•-•---- .... ,,--......,,.~-•-,.-4_ ......... , ..•. ._ ..... 

1,.520 11so.oo 660.51· 660.51 445.16 660.17 111.49 o.oo o.oo a.co o.oo o.oo O. (JO 
--~ .. 6.520·· 0 ·1050.00 658.,il '658."21" 210.35 658.47' ..... ·s6-;;·oq· --•o:1~0·--:-~·0;90"·-·-·o:·00-- ---"·o~·oo"--'·•·--o~·oo'" Q"-;,·c,o .. • ........ ,. .. ~ .. 

• . , 
• . , 
• 

•• 6.520 15:10.00 659.72 ,,659.72 ,352.08 659.98 106.60 o.oo, o.oo,-:r.f<,o.oo ·o.oo o.oo 
, , ,. , ... ,, ............ "'b~~ s·20--: .. •. 2 3 Bo: o o· -~ ., "6'f;'2'~·,1 'r f,62·.- cir· ·-0 11;"0 o ."'6·6·3. r 5 ....... , 1 s 0·;·95'":-·'·--- ... o;;·oo ·:·· .... , .• o. bo:!i:~;.io~~-• o o. oo 'o • oo 
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