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• GP 

• )( 1 
x::. 

• 
Xt 

• x::::; 
GR 
GI'< 
GI, 

• GR 
C,R 

• Xl 

• x-:. 
GR 
GR 
GR 

• GR 

• )(1 

C,R 
GR 

• GR 
GR 
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Xt 
GI:;: 

• GR 
GR 
GF< 

• rn:;: 
GR 

--• EJ 

• 
• 
• 
• 
• 
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60'2 .. N.::oo 353.500 

U/S FACE !::<RIDGE 
C/485.000 

"(J()(l 
.000 
.000 

1' U/S BRIDGE 
9486.000 

.ooo 
59~.600 
581.500 
587.600 
587.700 
592.600 

22.000 
.000 
.000 

44.000 
166.000 
291.000 
341.000 

606.900 354.9(10 

.ooo .ooo 

.000 .000 

.ooo 341.000 

.ouo .ooo 
592.600 19.000 
580.500 69.000 
588.800 191.000 
588.600 316.000 
598.000 37u.ooo 

SECTION TEN/ 100 FEET U/S BRlDGE CJ&A/WS 
g59~_000 

10.000 
604.600 
580.900 
584.200 
594.~00 

17.000 
.uoo 
.000 

~6.000 
151.000 
324.000 

2.000 
.000 

604.600 
579.400 
584.900 
605.000 

SECTION ELEVEN (J&A/WS 1985) 
11::.85.000 

604.200 
590.500 
581.300 
590.700 

~0.000 
.ooo 

52.000 
14:'.000 
224.000 

36.000 
598.700 
590.200 
581.800 
591,700 

SECTION TWELVE CJ~A/WS 19851 
13085.000 

600.000 
591.~00 
569.700 
588.800 
59~-~oo 
603.9UO 

.uoo 

26.000 
.000 

199.000 
:'69.000 
434.000 
524.000 
617.UOO 

.ooo 

194.000 
597.800 
590.600 
57U.100 
591.50U 
592.400 

.ooo 

.000 

166.000 
.000 

2.000 
46.000 

156.000 
::;91.000 

229.000 
31.000 
57.000 

167.000 
228.000 

575.000 
58.000 

204.000 
294.000 
459.000 
529.000 

.000 

.ooo 

• 
PAGE 4 • 

"()(>(> II (H)(J • oo,:i .000 .noo • ()(H) • 
49.000 49.000 49.000 ,. O(H) . 000 .000 • 

.000 185.000 595. o,:io .. ooo .ooo . 000 

• 
1. 000 1. 000 1.000 .ooo .000 . 000 

.000 185.000 595.000 .000 .. 000 • 000 
591.100 24.000 587.600 29.000 58.ll~. 500 34 .. 000 • 581. 100 94.000 582.400 119.000 58'3,. 4(h) 144.000 
588.400 .'.216.000 589.200 241.000 58EI. 400 26-6. 000 
590.100 326.000 590 .. 600 "3,31. 000 591.. 5(HJ 336.000 • 

.000 .ooo .000 • 000 .000 . 000 

1985) • 
99.000 99.000 99.000 .000 .OOl> . 000 

.ooo .000 • 00<.> .000 .000 .000 
592. 700 20 .. 000 58::.200 26.000 581.800 31. 000 • 580.700 71. 000 581. 500 96.000 59-~; .. 500 121 .. t)OO 
587.500 161. 000 594.500 166.000 59:::. 200 23:8.000 

.000 .000 .ooo .ooo .000 .ooo • 
1900.000 1550.000 1800.000 .. 000 .000 .000 • 

597. ::;:oo 36.000 592.800 42.000 591..'200 47.000 
586.800 67.000 581. 600 92 .. 000 ~81.500 117. 000 
582. 9'00 192.000 585.800 214.000 587.800 219.000 • 594.900 22911000 601,100 255.000 60~i. 500 28:'.000 

• 
1700.000 17(H), 000 1700.0CJO • 000 .000 • 000 
596.700 122.000 594.900 194.000 590.200 195.000 
589.100 209.000 584.300 219.000 57~;. 600 :'44.000 • 572.700 319. 000 574.000 344.000 57~>- 700 369.000 
591. 200 484.000 591.700 509.000 591. 90<_> 519.000 
592.700 534.000 59::::;, 100 534.000 596.900 575 .. t)OO • .000 .ooo .ooo • 000 .000 • (JOO 

.ooo a (10() .000 • 000 .000 .000 • 
• 
• 
• 
• 
• 
• 
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-

• SECNO DEPTH CWSEL CR(WS WSE.LI<' EG 
Q QLOB OCH OF(OB ALOB ACI-I - TIME VLOB VCH VROB XNL XNCH - SLOPE. XLOBL XLCH XLOBR ITRIAL IDC 

• *PROF 1 

• CCHV= . -::1,00 CEHV= .500 
•SECNO 1.uoo 

MOUTH OF RIVER/ SECTION ONE MOVED 500 FEET DS 

• 1.00 28.96 580.~6 
4700. u . 4700. 

.00 580.36 580.37 
(>. o. 6167 • 

. 00 .00 .76 .00 .060 • 030 

• .000006 o. o . o. 0 0 

• ~SECI\JO !300. 000 - SE:.L'I !UN UNE:. ( Jt,A/WS i 985 i 
500.00 28.96 580.:::::6 .oo . 00 580. ::,7 

• 4700. t). 4700. o. o .. 6168. 
. 18 .00 .76 . 00 • 060 • (X,~O 

• OOO(h)6 5(h). 500. 500. 0 0 

• 
*SECNO 1980.000 

• SECTION TWO (J~,A/WS 1985) 
1980.00 28.97 580. -:::,.7 .00 . 00 580.38 

/I - ,,-,,.., c, /I "")' ,-, ,-, ,·, ,·, C::□ L .11 ...,. / ._,._,. ,,. •T F •J•.• • ,,. 
'•' a -..JC:JC>-r ■ 

• .70 .00 .80 .oo .060 .030 
• 0<)0005 1480. 1480. 1480. 0 0 

• ?;!;,SECND ::,600. 000 

HV 
AROB 
XNR 
ICONT 

• 0 1 
o. 

.060 
0 

.01 
o. 

.060 
0 

• 0 1 
c, 
·-· . 

. ()60 
0 

HL 
VOL 
WTN 
CORAR 

.00 
o. 

.ooo 
.00 

.oo 
71. 

.ooo 
.00 

.01 
,.,,c:: 
,t;.. F -..J • 

.000 
.00 

□LOSS 

TWA 
ELMIN 
TOPWID 

.00 
o. 

551.40 
380. 19 

• (h) 

4 • 
551.40 
380 .. '.24 

.00 
< L ,o. 

551.40 
286.38 

BANf-'. ELEV 
LEFT/RIGHT 

SSTA 
ENDSf 

582.30 
584.90 

882.75 
1~62.94 

58~. :::o 
584. 91) 

882.71 
1262.95 

584. 10 
c::o,., c::r, 
._JO..::. ■ ~•-• 

595.71 
882. 10 

250 FEET OS BRIDGE/ REPEAT OF SECTION TWO/ WIDTH X .83 / SEDIMENT 

• :::600.00 21. 18 580.38 .00 .oo 580.40 .. 02 • 0 t .01 584.10 
4700. o. 4700. o. o. 4115. o. 461. ~~ 58~.50 ..... w .. 

1. 09 .oo t. 14 .uo • 060 .. o:.:o • 06(> . 000 559.20 494.43 

• ~00001'3 16~0 .. 1620:: 1620: 0 0 (I .oo :237,. 77 r:::2. 19 
. 

• •SECNO 3820. 000 

3495 OVERBANf,.: AREA ASSUMED NON-EFFECT IVE, ELLEA= 591 . 1 0 ELF(EA= 586.40 

• 1 , DS BRIDGE/ USED SECTION ,-OUR MOVED FROM '.250 FEET LIS BRIDGE/ LOWERED 
INVERT TO DEPlH AT BRIDGE 

• :::.s~o. oo 21. 18 580.38 . uo .oo 580.41 • 0:3, .oo .01 57>. (>0 
47,:,0. o .. 4700. o. o. 3338. o. 480. 26. 571 .. 90 

1. 1-:: .00 1.41 • 00 • 060 .030 .060 • O(H) 559 .. 20 389.00 

• ■ l)(l()(>17 .220 .. ~:20. 2~0 .. 0 0 0 ..00 174.00 563.00 

• 
• 

• 
F'AGE = • _, 

• --
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
-• 
• 
• 
• 
• .. .. 
• 



·• 
• 01/10/86 12: 4::.: tJ1 

• SECNO [)EPTH 
0 OLOB 

• TIME VLOB 
SLOPE XLOBL 

• SPEC I AL BFi' I DGE 

• SB x~· 
l. 15 

XfOR 
t. 56 

• *SECNO 3875. 000 
CLASS A LOW FLOW 

CWSEL 
OCH 
VCH 
XLCH 

CDFQ 
~.60 

CRIWS 
QROB 
VROB 
XLOBR 

RDLEN 
.oo 

WSEU EG 
ALOB ACH 
XNL XNCH 
ITRIAL IDC 

BWC 
60.00 

HV 
AROB 
XNR 
ICONT 

BWP 
26 .. 00 

HL 
VOL 
WTN 
CORAR 

BAREA 
::;210.00 

DLOSS 
TWA 
ELMIN 
TOPWID 

ss 
:!.58 

BANk ELEV 
LEFT/RIGHT 

SSTA 
ENVST 

ELCHU 
561. 50 

ELCHD 
561.50 

• -;:,420 BRIDGE. W. S. = 580.31 BRIDGE VELOC!TY=, 3.03 C?\LCULATED CHANNEL AREA=, 1553 .. 

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

EGPRS EGLWC H3 C!WEJR 

.00 580.4'.2 .01 o. 

QLOW BAREA 

47,)0. 3210. 

lRAPEZOID 
AREA 
3211. 

ELLC 

590.80 

'3495 OVERBANr AREA ASSUMED NON-EFFECTIVE,ELLEA= 591.10 ELREA= 586.40 

1 , US BRIDGE/ REPEAT 3820 
::875.00 21. 19 580.39 .oo .00 580. 'f'.2 .03 .01 . 00 

470<). o. 4700. t). o. :: ::; 3 9 • o. 484 • 27 .. 
1.14 • 00 1.41 .00 .000 .030 .000 .ooo 559 .. 20 

• 0(>0017 =~ ..,.., . 55. == ..,.., . 0 0 0 • <),) 174.00 

*SECNO '3925.000 
50 FEET US BRIDGE/ USED SECTION FOUR MOVED 150 FEET DS / LOWER BOT. =· .., 

3<t25. 00 16.98 580.38 .00 .00 580.43 .04 .oo .01 
4700. o. 4700. o. o. 2781. o . 487. '2.7. 

1. 15 .00 1. 69 .oo .060 .030 .060 .000 563.40 
,. 0000"35 50 .. 50 .. 50. 0 (} 0 ,.1)() 188.87 

*SECNO 4075.000 
SECTION FOUR (Jf,A/WS 1985) 

4075.00 16.99 580.39 .. oo .oo 580.43 .04 • 01 .oo 
4700. o. 4700. o. l),. 2781. o. 497. 28. 

1. 18 • 00 1.69 .oo .060 . o::;o .ObO .000 563.40 
.000035 150. 150. 150. 0 0 0 .00 188.87 

*SFCNO 5245 .. 000 
SECTION FIVE (J~,A/WS 1985) 

5:245.00 14.90 580.40 .oo .00 580 .. 59 .19 .09 .o~ 
4700. o. 4700. o .. o. 1346. -0. 552. -;rry ~--

1.27 .00 3.49 .00 .060 .030 .060 .ooo 565.50 
. 000~'.2q lt70. 1170 .. 1170. ~ 0 0 .oo 126.25 -

ELTRD 

586.40 

573.00 
571. 90 

::,89. 00 
563.00 

581. 40 
582.70 

379.63 
568.50 

581.40 
582.70 

379.63 
568.50 

581. 60 
58:.C.90 

349.13 
475.38 
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01/10/86 12=4::,:01 

SECNO OEPrH CWSEL CRIW3 WSEL~· EG 
0 OLDB OCH OROB ALOE< ACH 
fIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !'TRIAL JDC 

•3ECNO 6645.000 
SECTION SlX (J~A/WS 19851 

6645.00 1~.48 580.78 .00 .oo 581. 11 
4700. o. 4700. o. o. 1012. 

1.35 .oo 4.64 .00 . 060 . 030 
.000478 1400 . 1400. 1400. ~ 0 ~ 

•SECNO 7400.000 
lUO FEET DS DAM TAILRACE / REPEAT OF SECTION SIX 

7400.00 12.85 581.15 .00 .00 581.46 
4700. o. 4700 • ·o. o. 1052. 

1.40 .oo 4.47 .oo .060 .030 
.000436 775. 7~~ wwo 700. 2 0 

•SECNO 7760.000 

HV 
AFmB 
XNR 
!CONT 

• 3::: 
o. 

.060 
0 

.31 
c,. 

.060 
0 

HL 
VOL 
WTN 
CORAR 

.45 
590. 
.ooo 

.00 

.34 
608. 
.oou 
.00 

□LOSS BAN~. ELEV 
lWA LEFT/RIGHT 
ELM] N SSTA 
TOPWID ENDST 

.07 590.30 
~~ ..,..., . 586.90 

568.30 111. 67 
104.38 216. (>5 

.01 590.3<! 
37. 586.90 

568.30 109.99 
107.41 ~17.40 

750 F.EET DS SPiLLWhY / FROM CHART SOUl\iDiNGS iREDUCE FLOW BY Alii iHh:U 
POWERHOUSE 

7760.00 5.53 581. 33 .00 .oo 581. 68 .35 • ::!O .02 595 .. 00 
1915. o. 1915. o. o. 403. o. 6l.4 • 38. 600. O(l 

1.42 .oo 4.76 .oo • 060 . 030 .06() .ooo 575.80 :;5.61 
,--.,-, .. ,., .. I:;" ...,. I.,-, "":"I,-, 7,1__,-, • r, ~ ,-,,-, oc:: c:,r11, i ,. ... ,f ' . al.,HJ,L.,;.,l,.J ..>0'-'. ~0'-'. ._,o,_, • L V V . ,_,,_, O,J a 0'-" .L.._J..41'J. 

•fiECNO 8410.000 
100 FEET DS SPILLWAY/ FROM CHART SOUNDINGS 

OA i r-1 i.h.l C: 00 c;o 1 00 .00 .. 00 c;o 1 0'' .03 .14 .10 596.00 '-' ""T -1- ,_, • •.n., .. ., . ...., , '-''-' ,L II '-' I '-1'-I.L. ,.._ 

1915. o. 1915. o. o. 1'39?. o. 628. 41. 600.00 
1. 55 . o,) 1.37 .oo .060 .. 030 .060 .000 576. (H) 91. 79 

.000084 400. 650. 900. 1 0 0 .00 :265.35 357. 15 

• •SECNO 8610. 000 

• 
• 
• 
• 
• 
• 

WATER EL=X5 CARD= 592.940 
100 FEET US SPILLWAY/ 
RATlNG CURVE (ADJUSTED 

8610.00 11.34 592.94 
4700. o. 4700. 

1.57 .00 '3.30 
.. 0(>0424 200 .. 200 .. 

FROM CHART SOUNDINGS/ RESTART W.S. 
TO 1976 FLOOD> 

.00 . 00 593.11 .17 
o. o. 1425. o. 

. ()0 • 060 .030 .060 
200 .. 0 0 0 

FROM DAM 

.05 . 07 596.50 
634. 42 .. 596.00 
.000 581. 60 50.00 

.oo 235.00 285.00 
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• 
• 01/10/86 12:43:01 

• SECNO DEPTH CWISEL CR I WIS WSELf. EG 
D G•LOB QCH OROB ALOE< ACH 

• TIME VLOB VCH VROB XNL XNCH 
SLOPE XL.DBL XLCH XLOBl'i: ITRIAL IDC 

• *Sl::CNO 898':i. (h)O 

SECTION EIGHT 475 FEET U/5 SPILLWAY (Jl~,A/WS 1985) 

• 8985.00 16.56 593.16 .00 .00 593.19 

• 
4700. 

1.65 
.000038 

o .. 
.. uo 

:;75,. 

• "SEC NO 94 '35. 000 

4700. 
1. 27 
'375. 

3470 ENCROACHMENT STATIONS= 

o. 
..00 

37!5. 

.o 

o. 
. 06,) 

2 

:200.0 

3705. 
.030 

0 

TYPE= 

HV 
AROB 
XNR 
ICONT 

.02 
o. 

.u60 
0 

HL 
VOL 
WTN 
COF~AR 

.. 03 
656 .. 
.. 000 

.oo 

1 TARGET" 

• 1 ' D/S LINCOLN ST BRIDGE- USED U/S FACE SOUNDINGS- NORMAL BRIDGE 
94'35.00 12.64 593.14 .00 .00 59::;. '::.7 • 1 '.2 . o:; 

4700. o. 470,,. o. o. 1658. o. 684. 

• 1. 70 .(10 2.84 .. oo .<.>60 .. 0'30 .060 .. 000 
.000206 600. 450. 300. 2 0 0 .oo 

• .,._SECNO 9436. 000 

• ::Z65 DIVIDED FLOW 

• '3'370 NORMAL BRIDGE,NRD= 0 MIN ELTl'i:D= 6<.'5.00 MAX ELLC= 604.00 

• 3470 ENCHOACHMENT STAT IONS= 
D/S FACE BRIDGE CJ~A/WS 

94::'.,6. 00 12.64 593. 14 

• 4700. o. 4700 • 
1. 70 .oo '.2.91 

.00()277 1 • 1. 

• *SE.CNO 9485.000 

• 3:265 DIVIDED FLOW 

• :3470 ENCROACHMENT STATIONS= 
U/S FACE BRIDGE 

• 
• 
• 
• 

9485.00 
4700. 

1. 70 
"(H)0293 

12.65 
o. 

.oo 
49. 

593. 15 
4700. 

'3.04 
49. 

.o 
19135) 

.. oo 
o. 

.00 
l • 

.o 

.00 
o. 

. oo 
4'7. 

'.200 .. 0 TYPE= 1 TARGET,= 

.oo 59::..'2.7 • 13 .oo 
o. 1614. o. 684. 

.060 • o::::o .060 .,000 
0 ,) 0 .00 

185.0 TYPE= 1 TARGET" 

.00 59~3. 29 • 14 • 01 
o. 1548. o. 686. 

.06(> .030 .060 ., OCH) 
0 () () "00 

□LOSS BANk ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

■ l)4 601.90 
45. 601.50 

576.60 16.98 
431. 81 448.79 

199.999 

.05100000.00 
48. 595.00 

580.50 . 00 
200.00 200.00 

199.999 

.00100000.00 
48 . 602.30 

580.50 16.80 
1 79. :::o 200.00 

184.999 

.01100000.00 
48 • 602.30 

580.50 16.76 
164,34 185,00 
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• 
• 01/J0/86 12: 4:1: 01 

• SECNO DEPTH CWSEL 
Q QLOB QCH ... TIME VLOB VCH - SLOPE XLOBL XLCH 

• *SE.CNO 9486. (l(lO 

• :::470 ENCROACHMENT STATIONS= 
1' U/S BRIDGE 

C,,486. 00 1:2. 66 59:::.16 

• 4700. o. 4700 • 
1. 70 .00 2.95 

• 000:21::: 1. 1. 

• *SECNO 9585.oOO 

CRIWS WSEU-'. 
OROB ALOE< 
VROB XI\IL 
XLOBR I1RIAL 

.o 185.0 

.oo .00 
o. o. 

• (l(l • 060 
1. 1 

• ·5495 DVERBAl\lf-. AREA ASSUMED NON-EFFECT I VE, ELLE A= 

EG 
ACH 
XNCH 
lDC 

TYPE= 

593.30 
159"°5. 

. 0'30 
0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

• 14 .00 
o. 686 • 

.060 .000 
0 .00 

604.60 ELREA= 

• SECTION TEN/ 100 FEET U/S BRIDGE (J~,A/WS 1985) 
9585.00 1:::. 78 593.18 .. 00 

4 700. o. 4700. o. 

• i.7i . 00 3 .. 05 .oo 
• (HJ0178 99. 99. '~9. 

• *SECNO 11385. 000 
SEClION ELEVEN tJ~A/WS 1985) 

• 11385.00 12.~1 
'1700. o. 

1. 90 .00 

• • 000149 19<)0. 

593.51 
4700. 
2.66 

1800 • 

.00 
o. 

.00 
1550. 

• 
*SEC NO 1 :::085. 000 

SECTION TWELVE (J&A/WS 19851 

• 
• 
• 
• 
• 
• 
• 

13085.00 
4700 .. 

2.31 
.000021 

24.00 
c) .. 

. oo 
1700 • 

593.70 
4700 .. 

1. 16 
1700. 

.oo 
o .. 

. oo 
1700 • 

.00 593.32 . 14 ■ 0'.2 
o . 1541. o. 689. 

. 060 . 030 .. 060 .000 
1 0 '-' .oo 

. 00 59~ .. 62 • 11 . :29 
o. 1767. o. 758. 

• 060 . 030 .060 .ooo 
0 0 (I .00 

.oo 59~ .• 7 3 .o: .OB 
o .. 4066 .. o. 871. 

:060 . 030 .060 .ooo 
2 0 0 .oo 

□LOSS BAN~ ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

184.999 

.00100000.00 
48. 595.00 

580.50 .oo 
185.00 185.00 

594 .. 50 

.00 604.60 
49. 594.50 

579.40 19.27 
145.78 165.06 

.01 597.30 
55. 594.90 

581.30 41. 04 
187 .. 52 228.57 

.03 594.90 
66. 596 .. 90 

569.70 194.:25 
346.'.27 540.5'.2 
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• 
• Ol/10/86 12: ,~:;: 01 

• 
- *l:E- l:E-****-M )f-* M-***~ **** M-****** ~*******·lf-**********-llf.**** 

• 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MDDIFICAlION - 50,Sl,52,53,54,55~56 
lBM-PC-XT VERSlON APRIL 1985 

- ~ ***-lE *****~-M *****·M **************~*·tE-**********.jj~**** 
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THIS RUN EXECUTED OlllU/86 l.'.~: 51: 38 

• NOTE- A3TERISI· (*) AT LEFT OF CR□s,a-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

• CHEBOYGAN RIVER 

SU~IMARY PR I I\ITOUT 

• SECNO XLCH ELMIN Q CWSEL HV HL □LOSS QCH DEPTH TOPWID 

• l.. ()00 .oo 551.40 4700.00 580. :::::6 .01 . 00 .no 4700.00 28.96 380. 19 

• 500.000 500.CJO 551. 40 4700.00 580 .. 36 . 01 • (H) .oo 4700.00 28.96 380.24 

1980. (>00 1480.00 551 .. 40 47<JO. 00 580 .. -37 .01 .01 .l)O 47()() ■ l)(> 28.97 286.38 

• 3600.000 1620.00 559.~0 4700.00 580. :~s • 0:2 • 01 ,01 4700,00 21. 18 237.77 

• 38.:2(). l)OO 2'.20 .. 00 559 .. :2lJ 4700.00 580.:::::8 . 03 .oo . ,:, 1 4700.(HJ 21. 18 174.00 

3E~75. 000 55.00 559.20 4700. (h) 580.39 . o:: . 01 .00 4700.00 21. 19 174.00 

• 39'.25. o,->o 50.00 563.40 4700.00 580.38 • 04 .00 .01 4700.00 16.98 188.87 

• 4075.000 150 .. 00 56::_':. 40 4700.00 580.39 .04 .01 .oo 4700.00 16.99 188.87 

5245.000 1170.00 565.50 4700.00 580.40 • 19 .09 • 07 4700.<)0 14.90 126.25 

• 6645.0C>O (400. 0(i 568.30 4700.00 580.78 .33 :45 " . 07 4700.00 1 '.2. 48 104.38 

• 7 Lf00. 000 75S.OO 568.30 4700.00 581.15 .31 .34 .01 4700.00 12.85 1(>7.41 

7760.000 360.00 575.80 1915.00 581.33 .35 • '.20 .02 1915.00 c:' IC:'":'" 
._, .. ._J,_. 85.80 

• 8410.000 650.00 576.00 1915.00 581.89 .. 03 • 14 • 10 1915.011) 5.89 265 .. 35 

• * 8610.000 2ou.oo 581.60 4700.00 592 .. 94 • 1 7 .05 . 07 4700.00 11. ::;4 235.00 

8985.000 :.":75 .. 01) '576. 60 4700.00 593.16 . 02 . o::: . 04 4700.00 16.56 431.81 

• 9435~000 450.00 ~,BO. 50 4700.00 593. 14 . 12 .03 .05 4700.00 12.64 200 .. 00 

• 9436.000 l. 00 580.50 471)0. 00 593 ... L4 . 13 .. 00 .oo 4700.00 12.64 179.30 

• 
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(>1/10/86 1~: 4:;= l)l 

SUMMARY OF ERRORS AND SPECIAL NOTES 

• NOTE SECNO= 8610.000 PROFILE= 1 WSEL BASED ON X5 CARD 
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000 ",_ 11 1210£ • i:eg 12)00 "::6 009 • i:ss 000"L9 008"98S 01210"LS 00;3"06£ 0017l "~.:;,;-; 00r; "06£ d8 • 000 "L17 12)0;: " T 6S 000·;:17 008 • ;:';6£ 0012) • 9::;:_ 1210:: "Lb£ 000" T ·: 00L"86S 00121 • 00,: "1709 :>:l!:7 • 000 • 12)17)0 • 0IZIIZI" (100 "12)081 000 "0~~£ T 12112112) "0IZl6 l 000 "6Z:'. 000 •9:::_ 12)00 • 0;: IZ)l/)ll) • S8::: ( l TX 

(S861 SM/~Vif') N31'\-,fl3 NOLl'J:1S • • IZl00" 12)00 " 000 • 000 • 00121 " 000" 001/l • 1 6,;:_ 00IZI "S09 IZl00 "vZ'.: 121k1:'. "176£ c:18 
000 •9,;:_3 1210;:; -~(:::)£ 000 • 991 r](Z)!; "176£ 000" 19T 00~ · ,_s,;: 012)0 • 9S l 006"178£ IZl012l" rs, 0121;: "178£ ~f;J • IZl012l"12.l 00£ ··;;:,s~ 121IZl0 "96 00£" TB£ 000 " TL 00L "08£ 12)1210 "917 0017 "6L£ 01210 • 9·~ 12106 "08£ ),If] • 1210 0 " Vi:: 008. TB£ IZIIZIIZI "92: 00;:; • ·=_sr~ 0 0 0 " 0 ;: 00L •~..:6£ 121IZl0 ":: 01219 • 170°, 00121 " 009"t,i,l9 Z:I~) 

121IZIC~" 121 lil IZI " 0 IZI 12) • 0 0121 • 00 0 " 121 IZI 0 " 12100 " 0 II) 121 " 01210 " 000 "0T ::x • 00IZI" 12100 " 0 IZI 0 " (1)12)0 "66 01210 "66 00 0 " 6 6 0IZl0 "99 f 0121 IZI " ;: IZl012) "L I 00v).£8Sh rx • (S861 SMl\:nr) :J90I~m Sin 1-33=l 01211 I N31- NCl J J ::i:~5 

• 01210 " 00IZI" 000 " 012)0 • 01210 • 000 • 1211210 "0L,: 12101/l "l36S 000 " l 1,:;:_ 009. ;::'.;6S d"J • IZl00 "9•::;_ 00~" 16'; 000 " l [:::: 009 "06£ 000 "9;:•: 00 l "IZl6£ 12100 ·91::· IZIIZl9 "BBS 000. 16:'. IZl0L "L 8£ cl8 
IZl00 "992: 0017"88£ 0IZl0" T 17:'. 00;::"68~ 0IZl0 "91Z IZl017 "88£ 12)00 " T 6 r 00s • ss,;:; 000 "991 IZIIZlq • LB<; U'-J • 01i'l0 "l7t T 12l017 • ::::s,; 1210121 "611 IZl017 ";:'.BS 121 0 0 " 17 6 00 l " r 8£ 0012) "69 00£-08£ 01210·1,1, IZH?.1£ • 18!;"~ <lEI • ,l IZl 0 " 17 ·;:_ 00s•tr8~ 0IZl0 "62: 0IZl9"L8S 000 ·1,z:; 00 l " l 6S 0IZl0"61 009 • :'.6S 12)0 0 • IZHZl9 ";:6~::;; dL] 
l,,Ji7.)IZ) " 00171 " 12101/l " 000 "£6~; 121IZl0 "£81 0012) • 01i'l0 • 00121 " 01210" 00(')" :; X • 000 " 00121 • 000 " 1210 l2l " T 12)00 • I 12100" l 000 • l 17:: IZI 0 0 " 0 0121 " ;: ;: 000 "9F!17h l X • 39GJd8 S/fl ' i: 

• 01710" 00 0 " 000. 00121 "£6!; 00121 • £81 000 " 00121 • 00121 " 12100 " 000 • :;:_x • 000· 00 0 • 000 • 000 "617 000 "617 01210 "617 121 II) 0 • (I) 0 0 " 000 " 000 "~~8 biS l X 
38QTd>3 3:J\7..:! '-3/17 • • 1/Jli'llZI • 0('1121" 0(~0 " (100" 1210(!> " (~1210 " 00b. 1!£::_ 006 "909 Q)0!,; a:::.~•: 00'.: ";:,19 :>:It) 

1/i('!lil "1,17•:_ ll)0•: ";-:-09 0(~0 "171,::::_ 000 "116•:; 12100 " l t,·: 009 -~6!::~ 0017! "<<•: 00~" (6<;; \/1 0 0 " l :-_ ::_ II)(;)',> "06'-; H8 • • 
1, ci9\:ld '71il ';:-,:: '60 '~8/9 r / l 0 

• • 
• • 



• 
• 
• 
• 
• 

0J/lc,/81, 

SECl~O 
[i 

T Il1E 
EiL[if""E 

s-F"ROF 1 

• CCHV" 

09: ::;:..:, 1116 

DEF'TH 
OLOE< 
VLOB 
XLOBL 

• :,0IZI CE:.HV= 
>·SECl~I) 1 • IZl IZI IZI 

Cl,JSE[_ 
C!UI 
VCH 
XLCH 

.500 

CR[WS 
OROB 
VROB 
XL□BR 

W'.3ELI 
{\[_(J8 
XNL 
! rRJ AL 

El3 
ALH 
XNC:H 
JDC 

MOUTH OF RIVEf~ / SECTION ot'1E MOVED 50121 FEET DS 

• 1 • IZIIZI 28. 96 ~80.36 • (ZI IZI 580. 2,6 ~80.-:..7 
~.?~11.J .. IZI. ::. 7~·,0. !1. IZ) • 6167. 

• IZllZI • \,')\I) .61 • (lllZI • 06!~ . enei 

• • 0IZIIZIIZIIZ\'I IZI • IZ) • !I). 0 IZI 

• >- ,:i I:. C N O_ ~5 0 IZI • IZl IZl IZI 
E,ECT I 01\1 01\!E (J~,A/WE: 19B5) 

5IZIIZI. IZIIZI '.28. 96 580.36 • !1 IZI • 00 5812). "3 / 

• ::":7~)0 .. 0. ~.:;750. (I) • 0. 6167. 
,-) .... 

• J- .:, .00 • 6 I • (1)0 .lll60 .0:;0 
• 01ZllZllZJIZI q 500. 500. SIZl!ll • Ii) IZI 

• 
;, ~,E.CNO 1980. IZIIZllil 

• SECTION TWO (J~,A/WS l985) 
1 980. IZl0 28. 97 580. :'.7 • (Z)(l} • 00 58(2'1 .. -;., 7 

-:.75121 .. 0. 3751.Z). (I). (l}. 586~~. 

• .81 • 00 .. o4 • rn21 • 060 • 12) 3(1) 
• IZI 0 0 (ZH/i '3 1480. 1 '~80. 148(21. IZ) 0 

• ,..E,E CNO :,\600. 000 

H'v HL 01_oss 
1~)F{OB VOL TWI', 
XNR WTN ELMIN 
ICIJI\IT CORAf( rDF'WI D 

• IZl 1 .00 .00 
0. 0. 0. 

.060 " !ZI IZ) IZ) 551. 40 
IZI • IZl0 ::,80. 19 

• IZ) 1 • 011) • IZl 0 
0. 71. 4 • 

• 060 • IZ)filfil 551.40 
0 • rnZI ·:;s0. 2'2 

.01 .01 . cm 
0. 275. 16. 

.12160 • 000 551. 40 
0 • 00 .'286.34 

250 fEET DS BRIDGE/ REPEAT OF SECT!OI\I 1WO / WIDTH X .8"3 / SEDIMENT 

• ·.:;,,00. 00 '.21.17 580. "37 • (i)IZ) • 00 580."3B • tll l • IZI 1 • 00 
3750. kl. ::.75v'l. m. IZ) • '1114. 11). 461. ,-\ t=-

----'• 
1. "36 • 0IZI • 9 t • (Z)Ql • 060 • kl,~l • 060 • 000 559.~0 

·• • IZl00IZIIZl8 16'.20 .. 16:!IZI. 16'..:(~. 0 " !ZI IZI • !ZI 121 2-:.1. 70 

• ,_SECl~O "38'.~IZI. 000 

"'.49:C:, OVERB?-\Nf. AREA ASSU~IED I\ION-EFF ECT I VE, E:.LLE~,= 591 • 1 IZI ELREA=, 586.40 

• 1 ' DS BHIDGE / USED SECTION FOUR MOVED FROM 250 FEET US BRIDGE/ LUWERFD 
INVERl TO DEPTH AT BRIDGE 

• ::t1:::v1. lillil 21. 1 7 5BIZl.37 • CZJl1l • 00 580."39 • 0'.2 .00 .00 
:,75121. 0. :::750 .. (Z). 0. :::;::::;7. 121 • 479. ;"6. 

l .'1'.2 • lli0 l • 1 :~ • 00 • 06(~ • 030 • 06IZI .000 559. ::lZl 

• • 00121011 :2~~0 .. :~~0. 22(2). (1) ti] Ill " tll lZI .l 74. 00 

• 
• 

• 
• r'Hbf:. 5 

• F<f'\Nf• IC:LEI/ 
LEF1/RIGHI 

SSTA • EI\IDS r 

• 
• 

58'.2. :;0 • 58'1. 90 
88.2. 7 13 

1 ::'.6:::. 94 • 
• 

58'.".::. 3(21 
58L~ .. 90 • 882.73 

l '.262 .. 95 • 
• 58/L 10 

582 .. 50 
595 .. 7'2 • 88:2. 06 

• 
584. llZI • 58'.2 .. ~0 
494.44 

.. 7:.:2. 1~ • 
• 
• 

57::. 01Zl 
571.90 • 

"389.00 
56 ":.. 0121 • 

• 
• 



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

~11 I 16/8<', 

SECNO 
0 
TIME 
5LOf''E 

0•~, :;:: , IL/6 

DEF'TI-I 
DLCIB 
VL .. CIB 
XLCIBL 

Sl"fC:C I f<L BRIDGE. 

f3B Xf 
1 .. 15 

Xf'.UR 
1. 56 

•SECNO 387~.01Li0 
CLASS A LOW FLOW 

CW~iEL 
ClCH 
~•CH 
XLCH 

COF(;l 
:2.60 

CRIW3 
[lkOB 
VROB 
XL08R 

~WLEN 
.00 

~J5EU 
ALOI:< 
XNL 
[ TFUl',L 

EG 
!-,CH 
XI\ICH 
[l)C 

BWC 
60. !ll0 

HV 
AFWB 
XNR 
l CONl 

BWF' 
26.00 

HL 
VOL 
WTN 
CORAR 

E<AF(EA 
3.2 l lL 00 

DLOSS BANI. ELEV 
TWA LEFT/RIGHT 
ELM IN SSH\ 
TOF'WID ENDST 

ss 
'.2 .. r5s 

ELCHU 
561.50 

ELCHO 
561. 50 

:;470 BRIDG~ W.S.= 580.33 BRIDGE VELCIClTY=, ::'. 41 CALCULAlED CHANNEL AREA=, 1555,. 

CGPf~S 

• 0(l 

L::GL~IC 

580.40 

H 
... 
·-• lJWElR 

• 01 

m .. OW 

0. -.::750 .. 

BAl,Er'a 

-:,:2 l 0. 

TRAF'EZOlD 
AF,'EA 
-.:;~~ j 1 .. 

349~, nVEl'<~<!,NI: ?\RE?\ ASSUMED ~JOl\1-E.FFE.CT I VE, EL LEA= 591 • 10 ELRE:A=--

1 US BRIDGE/ REPEAT 3820 
·.:::87,;. 0IZI :21. 18 s0~1. ::8 . 17\IZI .00 580.40 121•:, • IZI 1 

:::7~0 .. 0. 3750. Ill. Ill • -:;3:;7_ 0. 484. 
1.4::. • 00 l .. 12 • 00 • 000 • 0:',0 . 00 ILi • 01210 

. 00001 'l c:-r-'" ,_,...,. C::-1.-:' 
,..I ,..I • 55 .. 0 0 0 • 00 

.,.__,-,E-CND ;::;9:2,;. 000 

ELLC 

590.80 

586. 40 

.00 
'.27 .. 

559 .. ~0 
174. 00 

50 FEET US BRIDGE/ USED SECTION FOUR MOVED 150 FE.Er DS / LOWER BOT. ~' 
,..I 

:-;9 .25. 00 16.97 580. -::.,7 • 00 • 00 580. 40 • 03 • 0 0 • 00 
-:";7~j0 .. 0. :~ 75Q't. 0 • 0 • :C780. 0. 487 • 27. 

t.44 • 00 1 -..-i::-
• ~,..I • 00 • 060 • 0 ::; 0 • 06 0 • 011) 0 563 .. 4~ 

. IZIIZl~11Z1::3 50. 50 .. 50. IZI 0 0 • 00 188.86 

>SECNU 4075.011)0 
SECT l OI\I FOUR (J~,A/WS 1985) 

411)75. 00 16.98 580. '"$8 • IZIIZI • 0 Ill 580. 41 .03 • Ill 0 . 00 
~,750. lil • :: 750 .. (1. 0. '2779. 0 • 497. :28. 
1.47 • 00 1 -r,:: 

■ -•..J • 00 • 060 • 0:;0 • 11)60 • 000 56::::. 40 
• 0011)0;..'..:; 150 .. 150. 150 . 0 0 0 .00 188.85 

*S[HCN[J 5:245. 0(2)0 
SECTJOI\I FIVE: (J~,A/WS 1985) 

5~45.00 14.89 5811). :;9 • 12)12) • 0121 580 .. 51 1~ ■ 0~, .. 05 
'3750 .. 0. '3750. 0. 0. 1 ·.:;45_ 0. ==~ H ... ,..., 

,_J,_J,_,. ~~-

l. ~19 • lillZI ~- 79 .00 .1Zl60 .030 .060 • 0011) 56~J .. 50 
.000146 1170. 11711). 1170. 1 0 0 . 0 0 l.'.26 .. :~:::: 

ELTRD 

586.411) 

573.00 
571.90 

::89. 00 
56::. 00 

58 1 • 40 
582.70 

:;7,;. 64 
568.49 

581. 40 
58~.70 

::79.64 
568. '19 

581. 60 
~18'.2 .. 90 

31\5'. l:; 
475. ·36 

• 
• F'AGE 6 

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



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

0J/16/86 

SECl~O 
(,l 

TIME 
SLOPE 

09:: ::.::~ 06 

DEPTH 
OLOB 
VLOB 
XLOBL 

• SECNO 664!';. 000 
!:,ECTIDN SJ X 

6645.00 1 •-. --...... -·-· 
-::-:750. 12l. 

1.69 .00 
• 1,1111)11)-:": 17 I l~0121. 

l>-SECND 7400.00121 

CWSEL CRIWS WSEU EG 
QLH OROB AL.UH ACH 
VCH VRUB XNL XNCH 
XL.CH Y.LOBF, Jl RH\L IDC 

(J~,A1WS 1985) 
~80 .. 6> .00 .00 580.E35 

'3 750 .. 0. 0. <,>97. 
3.76 • 00 • "160 • 12130 

1411ll2l. 1400. ~ Ill ,_ 

100 FEET U~3 OAM TAIL.RACE / REPEAT OF SECTlON SIX 
7400.00 Lc.57 58121.87 • 12)12) • 00 581. 08 

3750 .. 0. :_':750. 0. 0. i 02::;. 
l .. 75 .00 -:;. 6 7 .00 .060 .11i-.::;0 

• !1100:297 775 .. 755. 700. 2 0 

,._:-:,ECNO 77 60. IZJI/J0 

HV 
AROB 
Xl~R 
ICUNT 

... ), \ . ..:.. ..... 
0. 

• 060 
121 

.. ::21 
IZl • 

.060 
121 

HL_ 
VOL 
WTN 
CURAR 

.29 
590 .. 
• 000 

• Ill 0 

~-.. -·~· 
607. 
• 00121 

• 012) 

(]LOSS BANf. ELEV 
fW1'.\ LEF f /RJGHl 
ELM IN SSTA 
TOF-·W l D ENDST 

.. 05 590 .. ::;0 
-;>'C" 
_ .. .J" 586.91Zl 

568. :.0 112.0:; 
H1::..49 ~15~ 5'.2 

• 012) 590.'30 
::,7 A 586.90 

568 .. -::0 111. 24 
105.16 :C16.4IZI 

750 FEEl DS SPILLWAY / FROM CH(-'IRT SOUNDINGS /REDUCE FLm•J BY AMT THRU 
POWERHOUSE 

77 60. 00 5.29 58L09 
11 30. IZI. 11 :.121. 
1.78 .00 '.2 .. 9~i 

• 00049:::; -::6121. -::6111. 

>-HE Cl\10 s,1 10. 000 
100 FEET DS SPILLWAY/ 

8410.00 ::.. ::1 581.3J 
l 1 :.0. 0. 11 -;;IZ). 

1.98 .IZlill .91 
• 00004::! 41Z10. 650. 

~SECNO 8610.000 
WAlEF< EL=X5 CARD= 591.770 

100 FEET US SPILLWAY/ 
RAT ING CUi~VE (ADJUSTED 

8610.00 
'3750 • 

~,. 00 
• 000541..::.1 

10.17 
ill. 

• 1210 
:::00 • 

591.77 
"3750 .. 

:; ■ :::6 
200. 

• 00 • (i:)11) 581 .. ~: .14 .. 1~ .. ltl2 595.00 
0. (l • 38~ .. 0. 61 :::;_ ::;s. 600.1110 

• 1210 .060 • 121:; IZ) .060 • 000 575.80 '36 .. ~:-:; 
360. 2 0 Ill .00 84.69 120.9:'. 

FROM CHAF<T SOUNDINGS 
• IZl0 • IZIIZi 581 ~ 3:2 • 01 .06 .04 596.00 
0. 0. l::C48. 0. 625. 41. 600.00 

.00 • 060 • 0-::;0 .060 • 0flllll 576.1210 95.48 
900 • 2 IZ) 0 • 0121 ::C6IZI. IZl l :.55.49 

FROM CHART SOUNDINGS/ RESTART W.S. FROM DAM 
TO 1976 FLOOD) 

. 00 .00 591. C/4 • 1 7 • IZ) lf .08 5</6.50 
0. 12). 1150. IZI • 6:::; l. 4"' 596. 012) 

• 00 .060 • 0:.0 • 060 .000 581. 612) 50. 00 
200. 0 IZl 0 .00 :235 .. 00 ::es. 00 

• 
• PAf,E. 7 

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



• 
• 
• 
• 
• 

ltll / 16/B6 

SECl'l□ 
[l 

TIME 
SLCIF'E. 

IZ)9: 3:;:: lil6 

DEPTH 
OLOB 
'/LOB 
XLOI3L 

•SECNU 8985.000 

CWSEL CR1W'3 WSELf E.G 
OCH L'F<UB hLCI!:< !'iCf I 
VCH VROB XNL XNCH 
XL.CH XLCIBF< IIRJAL lDC 

SECTION EIGHl •f75 FEEl UIS SPILLWAY IJ~A/WS 19851 

• {398~~ .. IZHZl 15. ::;,9 591. '?9 .00 .IZ)IZ) 59~.01 
:'.,7~,0. Ii) • -::;750. 0. IZ). :.:::::09. 

~:. lll9 • QHZI 1. 17 .00 .060 .030 

• • 1Zl0QJ0:,8 -:.75 .. ::;75_ ~75. 2 0 

• *SECNCJ ,74·:,5. 011l0 

3470 ENCRCJACHMENl Sl AT 1 ONS=0 .0 :clZIIZI. IZl TYPE= 

HV HL 
/.;F<OB VCJL 
XNR WTN 
lCCINr COF(?\Fi 

. 0:'. .(Z)4 
0. 650. 

• 061ZI • 0 00 
11!1 .00 

1 Tf'..\RGf.T= 

• 1 ' D/S LINCCJLN ST BRIDGE- USED U/S FACE SCIUNDINGS- NORMAL BRIDGE 
c1'1:.::~i.1Zllll 11. 4:8 :',91. 98 • 0121 • IZllll 592 .. 09 • 11 • 0:::: 

:,~/50 .. Ill • 3750. IZl. IZl. 14·::;7. QI • 674. 

• :: • l 4 • 0,0 :::. 61 • IZl0 • 061Zl . 0::m • 06\ZI • 000 
• 1210\Z) 1 81 60121. 450. :, IZ) IZ) " ~ 0 (Z) • 0121 ~ 

• *5ECNCJ 94 36. 000 

• ::~c6'.'i D TV I DED FLOW 

• :,-:; 70 l\!OkMAL BH I DGIE, NF,D= 0 MIN EL TF~D== 605. 00 M?\X f LLC=0 604. 0\ZI 

• 3470 ENCROACHMENT STATIONS• 
D/S FACE BRIDGE (J~?\/WS 

94::::b. 00 11. 48 591.98 

• -=~750:. Ii) • "3750. 
:: • l 4 • 01ill 2.66 

• cm!Zl:::59 l • 1 • -• 
~f\lECND '7485. 000 

• 3.:.:bS D 1 VI DED FLOW 

• 3470 ENCF<O?\CHMENl ST?\TIOJ\15=0 

U/5 FACE BRIDGE 

• 
• 
• 
• 

9'1Bci. 00 
:::7=i0. 
:!.J'I 

• 0\ZM:::'.66 

!1.4''? 
0 • 

• 010 
49. 

591. 99 
'3750. 

:::. 76 
49. 

• (Z) 
1985) 

• IZ) 0 
0. 

• 00 
1. 

• 0 

• 00 
0. 

.00 
49. 

200. 0 TYPE,= l TARGET•• 

• 00 59'.2.09 • 11 • 00 
0 • l 41ZIB. (Z). 674. 

• lil60 • IZl30 • 061ZI • 000 
(Z) 0 QI • 00 

185. 0 TYPE= 1 TARGET= 

• IZl 0 59~ .. 11 .. 12 • IZl 1 
(Z). 1 ·_;,60. 0. 675. 

.060 • 1zi::::0 • 06121 .000 
0 0 Q) .00 

CJLOSS 8,~Nf• El.EV 
TWP, LE-.F T /RI Gf-1"1 
ELMIN SSTA 
TCJF'l~ ID ENDST 

• 0'1 6Q)1.C,'0 
45. 601.50 

576.60 :: : .• 66 
4::'1. 1 c- 4t;f•I. 78 

199.999 

.04100000.00 
48. 595.00 

580.50 
17B. 911 

1.99.999 

:: 1 • IZl6 
2QJ0. 01i1 

• 00 101/l0QJ0. 00 
48. 60.::. ::::0 

580.50 :: 1 • 06 
l 75_. 04 :::IJ0. 00 

1 B•I. 999 

• (Z)01 IZ101Zl•li<'l. 1,)0 
48. 602. ·.~0 

580 .. 50 :~ 1 .. 0-.:: 
160. 121 7 1B5.00 

• 
• f''i\GE 13 

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



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

0 l/ 16/B6 

SECNO 
D 
TIME 
5LOF-·E 

09: -::::: : 17.l6 

Dfl0 TH 
OLOH 
VLOB 
XLOBL 

*SECNO 9481,.IZIIZIIZI 

CWSEL 
OCH 
VCH 
XLCH 

J4 70 ENCFsDACI-IMENT Sf A f IONS= 
1 ' ll/S BRIDGE 

9486.00 il.50 ~:i92. 00 
3750 .. IZ). 375121. 
::. 14 • 00 '.2 • 7 IIJ 

• 000181 1 • 1. 

➔SCCNll 9585.000 

CF(lvJS 
omm 
VROB 
XUJBR 

• 0 

• 00 
0. 

• IZ)IZ) 

l. 

WSELI' EG 
ALOf.< ACcl 
XNL XNCH 
ITRIAL IDC 

185. Ill TYF-'E= 

• 00 59'.2. 11 
0. 1389. 

• v.l60 .030 
0 0 

HV 
AROB 
XNR 
]CONT 

HL 
VOL 
WfN 
CDRAR 

1 TARGET= 

• 11 • 00 
Ill • 675. 

.060 . 000 
12) .00 

-:;495 OVEFWANf AREA ASSUMED NON-EFFECT 1 VE, ELLEA00 604. 60 EL REA=• 

SECTION TEN/ 100 FEET ll/S BRIDGE 
9585,.00: 1'.2. 6l 59:2.01 • 0(1 

3750. 0. 375lll. 0. 
:'. ~ 15 • IZllZI '.2. 7:, .00 

• ~10016:.:' 99. 99. 99 • 

*GECNO 11-::.85.000 
SECTION ELEVEN (J~,A/WS ! 985) 

l 1:::.85. 00 11. lll'.2 59~ .. :.£ 
·:r150 .. l'I. 3750. 

'.2. ::6 • 00 ::. 4:'., 
• 0l'll1l 14o 1 900. 181210 • 

~ SECNCI 1 :,085. 000 
SECTION TWELVE (J~,A/WS 

l ~',085. 00 
3750 .. 
~-82 

.000018 

'.22 .. 79 
0. 

• 00 
1700 • 

59'.2 .. 119 
-.:.750 .. 

1. 0:. 
1700. 

.00 
0 • 

• 00 
1550. 

1985) 
• 00 
.0 • 
• 00 

1700 • 

(,H,A/WS 1985) 
. 00 59'.2 ~ 1 '3 

IZl • 1 ·:, T:, • 
• 060 • 030 

0 IZI 

• 00 59~ .. 41 
0 • 154~ .. 

• 060 .030 
0 121 

• 1Zl!11 ~19'.2 .. 50 
Ill. ::::650 .. 

• (16111 • 11)'30 
~ 121 

. 1:: 
0. 

• 060 
0 

.09 
Ill• 

• 060 
0 

11) ., 

0. 
.06111 

(1) 

. 0.2 
678. 
• 0011) 

• 00 

. ::B 
T39. 
• 000 

. 00 

.07 
840. 
• 001Zl 

• 00 

□LOSS BANf ELEV 
TWA LEFT/RlGHr 
ELM IN SSH\ 
TOPWID E::NDST 

184.999 

.00100000.00 
48. 595. IZ)IZ) 

~80,,50 21. er::. 
16-::..97 185.IZIIZI 

594.50 

.0121 604.60 
48. 594s50 

579.40 :C0. 4-::; 
1,1-:::.80 164. :c·:. 

.01 597.:::;0 
~~ ._, ._, . 594.90 

581,.30 4-.. i:::-• ... 
._." ...J -· 

184.67 :::28. 19 

,r, . ~ 594.90 
65. 596.90 

569. 711) 194.51 
-::.:,5 .. 91 5:::0.42 

I • 
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• • 
• • PROFILE FOR STREAM CH[ BUYGhN F, I \/ER 

• • 
l"'L IHTEO F'll J NTS ( E<Y f-'F(l m, I1 Y > -·E-ENERGY, W-WhTER SURF ACE, 1- I NVE Fff, C-CR l TI C(-1L W. S. , L-·L EF·1 BANf , R-Rl GHT E<ANf , M-LOli<IER E'.NIJ 51 A 

• • 
ELF:l//\TION ~550 .. i=c;-c;- 561Zl. 565. 5 71Zl. i:::- -,c; 580. ~B5 .. 590. 1:395. .J:;J,.J. -.J, ,.J .. 

• SECNO CUMDIS • 
1.00 IZI • [ I . . . . .EM L R • 100. r' ( . . . . . .EM L R . . . • 20IZI. C I . . . . .EM L F, 

:,0IZ) • C ( . . .EM L R 

• 400. C I . . . . .EM L R . . . • 5IZ)IZ). 00 150121. C [ . . . . . .EM L . R 
6IZl[1. [ 1 . . . . . .EM L R • 

• 71Zl0. C I . .EM L R. " . . • 8IZl0. C I . . . .EM L R • 
900. C I . . . . . .EM L R. 

• 1 IZl 0 0 • C 1 . . . . • E ~I L R . . . • l100. C I ., . . . . .E M L R 
L:1/.llZJ. C I . . . .E M L R 

• l :::;00. C I . . . . . .E M L. . . . • 1400. C I . . . . .E M L 
1 :500. C I . . . .E M L. 

• 1600. C I . . . . .E MRL . . . • 1 701Zl. C I . . . .E Ml, L 
1800. C I . . . . . .E MR L 

• 1 C,'IZ)0 • C I . . . . .E RM L • . . . • 1980.00 2000. C ] . . . . . .E RM L 
2 11Zl0 • C I . . . . .E RM L 

• '.2'.200. C I . . . . . .E RM L • . . • 2~~~00. C I . . . . .E RM L 
2400. C 1 . . . .E RM L 

• :'2~30121 • C I . . . . • E Rl•l L . . . • 2600. C I. . . • E RM L 
::'. 700. C JI . . . .E RM L 

• '.:800. C . I . . . . .E RM L. . . . • .29IZl0. C .. I . . . . .E RM L 
:::,000. C . I . . . . . E RM L 

• ::100, . C I . . . . .E Rl1 L . . . . • ::20~. C . 1 . . . . .E RM L 
,-::,00. C . I . . . . .E f1M L 

• :0,400. C . I . . . . .E f;'M L • . • ~.::5@0. C . I . . . . .E RM L 
"3600. 00 -::',600. C . I . . . . • E:. RM L 

• ·::; 71Zl0. C I . . . . R L • E • M . . . • 3800. C . I . . . R L • .E . M 
:::;820. 00 :::;900. C I . . . R L . .E . 1M. 

• :,!:J75. IZl0 4000. C . I . . . R L . .E . 1'1. . . • -y=~~5. 00 Lll lZ)(I) • C . I . . . .EI.. R . M 
LI 0"/5. 00 4:200. C . I . • E L. R . M 

• 4 ::00 • C . 1 . . . .EI.. R . 11 . . • 441Zl0. C . I . . • E L f, . M 
45011). C . I . . . • F. L f, . M 

• 4600. C . . I . . . • E' L R . M • . • LI 700" C I. . .EL 11 . M. 
481nl'). [, . . I. . .EL 1:;: . 1:-i1. 

• • 



• • 
• 1190111. C . . I. . . • E L H . M. . . • 1501,Hll .. [ • . I . . .EL R . 1·1. 

151(J!ZI~ C I . . • E L 1=.: . M • l~'.200. C . . I . . .EL R M . . • 5~45.00 15--:'.,00 M C . . • I . . • E. L R . 1·1 
:5400. C . I . .E L R . . M • !550"1- C . . . I . . • E. LR . 11 . . • 15600. C . . . I . . .E LR. M 
15700. C . . . I . . • E L • M • 15800. C . . . I . • E:. L. . ~1 • . • 1590!.a. C . . . I . . .E R.L . M. 
6000. C . . . I . . • E R L. . .M • ,6100. C . . . I . . • E. R l_ . M . • 6::00. C . . I . . • E • R L . M 

6300. C . . . I . . .WE • f, L . M 

• ,6400. C . I . . .WE F~ L . . M . • ,6500. C . . I . • WE . R IL • . M 
6600. C . . 1 . . . • WE . F( L. • . M • • 6645. 00 ,(:) 700. C . . 1 . . .WE . R • L . M • 6800. L . . . I . . .WE . R .L. . M 
6900. C . . . I . . .WE . R • L . M 

• 7000. C . . . 1 . .WE R • L . M • 71.:10. C . . . I . . . E . R .L . M 
7::00. C . . . I . . . E . R • L . M 

• TJ00. C . . . l . . . E . f, • L . M • 7 400. l10 7400. C . . . I . . E . R • L . M 
750fll. C . . . . I . . E . • R L . 11 

• 7 600. C . . I . . E . L Fi • M . • 7700. C . . . l. . E . L t1 f, 
77 60. 00 7800. C . . . . I . E . . L R 

• 7900. C . . . . . I . E . . L R • 8000. C: . . I . WE . . • L R 
'3100. C . . . . 1 . WE . . .L R 

• 8:200. C . . . . . 1 WE . . • L R • 8300. C . . . . . 1 . E . . . L R 
:84017.l. C . . . . . 1 . E . . . L R 

• 8410.00 :8500. C . . . . . 1 . E. . . . L R • B60IZI. [ . . . I . . E . . L R 
36 H'.l. IZl0 8700. C . . . . . I . . E . RL M 

• ' 8800. [ . . . . . • I . E . RL t-1 • 8900. C . . . . . I . . . E . l~LM 
8985.1/llZI '9000. C: . . . . I . . . E . L 

• .'9100. C: . . .. I . . . E . . L ., 
9:200. C . . . . . I . . . E . R L 
'9 .:;00 • C: . . . . . I . . . E . R M L 

• 9400. C . . . . I . E .R t1 L • 94"35.00 9500. C . . . . . . I . . E R M L 
94 ::6. (1)12) 9600. C . . . • I . E . L 

• 9<185.12)0 9700. C . . • l E . L • 9486.(l)IZ) '9800. C . . . . . • l . . E f( M L 
\r' 1.3B5 .. 00 9<;'1Z10. C . . . . . I. . . E H. L. 

• tl012lliJIZI. C . . . . I. . . E Fl. L • 1,0100. C . . I. . . E F,. L 
1 ,0::00. C . . . . . I. . . E: F~ • L 

• 1 ,0~00. C . . . . . I . E F, • L ., 
l. 10400. C . . . . . I . . E Fl. L 
1 10500. C . . . . 1 . . E R. L 

• l 1061ZllZI. C . . . . 1 . . E F~ • L • L10700. C . . . . I . . WE F,. L 
J 1080\J. C . . . . . • 1 . 1,JE fl • L 

• • 



• • 
• 111191110. C . . . . [ " . Wfc H. L • 11111(,JIII. [ . . . I . . WE f< • L 

J 1 H~III. C . . . . . 1 . Wl:. F~ LM • 112111111. [ . . 1 . WE R U1 • l 1 3111111. C . . . . . 1 . WE R L M 
1 1 ·:.l➔5. 00 1 1400. C . . . 1 . . E R L i'I • 1151110. C . . . • 1 . E f, L M • 1 1600. L . . " I . . l.: F, L M 

J 1 700. C . " " . I. . . r:. . r~ L ~I 

• 118Ql0. C . . . J . E • k L M • 11900. C . . . . I . . " E .R L M 
1 2000. C . . I . . . E .R L M • l :2100. C . . . I . . E .R L M • 1 '.2:!00. C . . I . . . E . L M 
l .2'300. C . . . . I . . . E • L M 

• 1:::'400. C . . . . I., . . . E . L M • 1'.2500. C . . . . [ . . " E .LR M 
12600. C . . . I . . . E • L R M 

• 1:2700. C . . . . I . . E • L R M • 12800. [' . . I . . . E • L R M 
l :2900. C . . . . I . . . E L R M 

• 1 :::: 0 0 0 • (, . . . • 1 . . E L R ~1 • 1 3085. 00 1311110. C . . . I. . . . E L R M 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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JOB 1~202-01 CHEBOYGAN ClfY FIS 
50 YEAR FLOOD 440~ CFS 
CHEBOYGAN RIVER 

ILHECf 

0. 

Nr•RIJF 

2. 000 

lN[l 

-·. 
!f''L01 

.000 

NINV 

0 • 

F'RFVS 

-1 • 000 

IDIR 

0. 

XSECV 

.000 

STRT 

• 00~l000 

Xi:,ECH 

. 000 

MEfRIC 

.00 

FN 

• 0IZIIZI 

HVI N!3 

.0 

ALLDC 

• !~00 

Q 

0 • 

I BW 

• 000 

1HIS RUN EXECUfED 01/16/86 

WSEL 

580. ::::60 

CHNIM 

• 000 

FQ 

.000 

I TRe-\CE 

• IZl00 

• 
• Pf\t3E 10 

• 
0'i': ~4: ~9 • 

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



• 
• 
• 
• 
• 

lll /16/86 

foECNO 
Cl 
Tll1E 
SLOPE 

11-PF<OF '2 

09: ::::2: 06 

DEf-'TH 
[ILOF< 
VLOB 
XLOF<L 

• l:CHV~ • :::,til0 CE.HV= 
,si::om 1 • 001~ 

CWSEL 
OCH 
VCH 
XL.CH 

.500 

CF<IWS 
QF(Ol:J 

VF<UB 
XL.OBR 

WSELI 
(.;LCJB 
XNL 
!TRIAL 

EG 
!\CH 
XNCH 
IDC 

110UTH OF F<IVEF< / SECTION ONE MOVED 51Z10 FEET OS • 1.00 28.96 580.~6 .00 580.36 580.37 
4400. IZI. 4400. 0. 0. 6167 . 

. 00 .00 .71 .00 .060 .030 

• .IZl00005 0. 0. 0. 0 0 

• *SECNO 500. lil0(l 
SEClION ONE (JtA/WS 19851 

~00.00 28.96 580.36 .IZl0 
• 441Z10. 0. 4400. 0 • 

. 19 • 0 0 . 71 • 00 
. l/ll/l01Zllll5 500. 500. 500 .. 

• 
.,._l;FCNO l 980 .. IZIIZl0 

• SECTION rwo (J~,A/WS 1985) 
1980.00 28.97 580.37 .00 

4400. 0. 4400. 0. 
• . 7 4 • 00 . 75 • 00 

.11)00004 1480. 1480. 1480. 

• '- SECNCI ::.61Z11Z1,. IZIIZIIZI 

• IZIIZI 
IZI • 

• 060 
IZI 

. 0IZI 
IZI • 

• IZl6IZI 
0 

580. ::.1 
6168 . 

• 030 
0 

580. ::8 
536-.:'., • 

• 1113121 
IZI 

HV 
ARCI!::< 
XNR 
ICON1 

. 01 
0 • 

• 0a0 
0 

• IZI 1 
IZI. 

. 060 
0 

• 0 1 
IZI. 

• IZl60 
0 

I-IL 
VOi._ 
WTI\I 
COF'AF< 

• 00 
0 • 

. 000 
. 00 

. 00 
71. 

• 0 IZI 0 
• 0121 

• IZI 1 
:275 . 
• 000 

• IZI IZI 

□LOSS BANI.. ELEV 
TWA LEFT/RIGHT 
ELM[I\I SSTA 
TOPWID ENDST 

• 00 582 .. 311) 
0. 584. 911) 

5~j 1 .. 40 882. 7'5 
380. 1 9 l 262. 94 

.00 
4. 

58'.2 .. :::0 
584.90 

551.40 882.7~ 
~80.~~ 1262.95 

• 00 
16. 

551 .. 40 
286.37 

584.10 
58'.2.50 

5q5., 7'::. 
882.11)9 

'.250 FE.ET OS BRIDGE / REF'EAl OF SECTION TWO / llJIDTH X .83 / SEDIMENT 

• 3600.00 '.21.18 580.38 .00 .00 58111.39 .02 .1211 
440121. 121. 4•'11210. IZI. 0. 41 l!'i. 0. ,q61. 

1.16 .00 1.07 .00 .060 .0~0 .12160 .0011) 

• .000011 162IZI. 1620. 162IZI. 0 0 0 .• 00 

• ·~SECNU ::;0:c0. 00121 

. ~49:C, CIVERE!!'il~f: AF<EA ASSUMED NON-EFFECT I VE, ELLE/~=• 591. 10 ELREA= 

• 

" 01ZJ -,~ ~J. 
559 .. 2121 
:2:::;7. 75 

586.40 

1' DS BRlDGE / USED SECTlCIN FCIUR 
lNVERT TCI DEPTH AT BRJDGE 

~ICIVED FPOM 25111 FEE.1 US BRIDGE/ LOWERED 

• 3820.00 21. [7 580.37 .00 
4400. 0. 4400. 0. 

J.'21 .00 1.32 .00 

• .11)00015 =-~~0 .. 220. '.220 .. 

• 
• 

.00 
0. 

• 060 
0 

580.40 
.:,:;:~7 . 

• 121':,IZJ 
111 

.03 
0. 

• 060 
0 

• 0 0 
480 • 
• 000 

• 0121 

• (.1)0 

26. 
5~9.:2121 
174.00 

~:i84. 1121 
58'.2.5'7) 

494.43 
7~'.2. 18 

57 ::;. 0121 
571. 90 

::.89. 121121 
563.1210 

• 
• PAIGE 11 

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

01/16/86 

GECNL1 
D 
TIME 
SLOPE 

11)9: -~.::: 06 

D~PfH 
OLOB 
VLOB 
XLOBL 

flPEC I (4L BR J DGE 

SB Xf 
1 u 15 

Xf· OR 
1.56 

•GECNO 3875.000 
CLASS A LOW FLOW 

-::;4~0 RRIDGE W.S.= 

El,l''RS EGLWC 

.0111 580.41 

CWSEL 
DCH 
VCH 
XLCH 

COFD 
~ .. 60 

CR Il.aJS 
DROB 
VROB 
XLOBR 

RDLEN 
• 00 

wc.1::-1_~ EG 
ALIJE: ACH 
XNL XNCH 
!TRIAL JDC 

BWC 
60.00 

HV 
/-)F(OB 
XNR 
!CONT 

F<WP 
'.::6. 00 

HL 
\'OL 
WTN 
CORAR 

BAREA 
-::;:: 10. IZICZI 

□LOSS BA!~t ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
rOPWID ENDST 

ss 
2 .. 58 

ELCHIJ 
561 .. 50 

ELCHD 
561. 50 

580.3'.:: BRIDGE VELOCITY=, :: • 8-:'.; CALCULATED CHANNEL AREA=, 11-'.:'": ~- ":r ;JJ,_,., 

H7 _, DWF.:IR QLOW BAREA TRAPEZOID ELLC ELnm 
AREA 

• 01 0. 4'1 0121. ::..210 • -:::211. 590. 8121 586.4121 

8 ::;495 OVERBANr, AREA ASSUMED NON--EFFECT I VE 'I ELL EA~~ 591. 1 el ELREf--};e,- ~J8o .. 40 

1 , US BRIDGE/ REPEAT -::;0::111 

• -::':875. 00 '.21.18 580.38 .00 .00 580.41 0-· . _, 

4400. 0. 4400. 121. 0. 3:r::;9 .. 0. . •-.~ r1o1?1 . -~. ..~ ~~~ n\7171 ,.,.. r1on1 
.I. ..... ...:. " 1LJ l[..I .I. ,. _,...:, " l,LIILJ • llJILJ ILJ • ILJ -•ILJ • ILJ ILJILJ 

• . 00001::; == .,,.., . i::::1.::-
JJ. == JJ. 0 0 0 

• • SEC NO 39::5. 000 
r-".1711 LC..LT I IC' L,r:, T 1'\t~L / I IL'LT'\ t:'Ll'T T flld t:'. Ill ID '"'nl JI: r\ i e:/,.. C C'.:"t':'T l"\C:> , 
..JIU r i:;:.~ I WW l:.lf"\ .I, 1-/UC:.. ' u~~u ~c:..1..,1.1.w1"I rwwr. 1-1wvi.:_1-, .1._111U rc:.c:..1 LJW ;' 

-:, 9 '.2 5 .. (Zl(ZJ 16.98 580 .. :':8 • 00 .00 580 .. 42 .04 

• 4400. 0. ,, 400. 0 • 0. '.2781. 0. 
1 ,.....,-.. 

" ...:. -~ .00 1. 58 .IZl(LJ .060 • 0-:'.;IZI .12160 
• 0000:?, 1 50 . 50. 50. 0 0 0 

• 
• SECNO 40'/::i. 000 

• SECTIOl\l FOUR (J~,A/~JS 1985l 
1(075. 00 16.98 580. -:'.;8 • 1210 • IZ!0 5811). 4~ .04 

4400. 0. 4400. @. 0. 2780 .. IZ!. 

• 1 • :26 • 0121 1 .. 58 • 1210 .IZ!60 • 0::.0 • 12160 
• 0000"::,1 150 .. 150. 150 .. 0 0 0 

• M-SE- C!\!O 5:24~ .. 000 
SECTION FIVE (Je,A1WS 1985) 

• ~j:145. (210 14.89 580., :;,9 .00 " 0 0 580.56 .17 
4400. 0. 440(1. 0. 0. J ·.::; 45. 0. 

1. :'.,b • 00 ::. • ::7 . 00 . 0b(ll • 0-::;0 .060 - .. 00(1:20 1 1 J 70. 1170. 1170, ~ !1l 1/l • ~ 

• 

• 01 • 00 
484. '.::.7. 

f"llt"?lrl'I c- I::' r1 rH;1 
., ILHU\l.l J..J7. ,.:..ILJ 

• 0121 \74.00 

LOWER BOT .. 5' 
• 00 

487 . 
• 000 

• 00 

• 01,) 
4f97. 
• 000 

• 00 

• 07 
=~~ 
.J,J-" 

• 000 
.00 

.01 
'.2 7 • 

::i6 3. 40 
188.86 

• 1210 
28 .. 

563. 40 
188.86 

.06 -~ _.,.._. 
56::.,. 50 
1.26.23 

57':0. 00 
57 1 • 90 

..., ..--.n n,n, 
-•07 • llJILJ 

563.00 

'.381 • 40 
582.70 

,379. 6 ·, 
568.50 

581.40 
58'2. 70 

::,79. 6•l 
568.50 

::',81. Ml 
~18'.;..! .. 90 

:'.,49. 1::. 
4 7:.!~ -:.6 

• 
• ,·~1GE l :: 

• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
= 
• 
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01/16/86 

131:::CNO 
(;1 

T!ME 
~,LOPE' 

12)9: -:.:..::: 06 

DEPTH 
DLOE< 
VL.OB 
(UJBL 

*SECNCI 66'1'.'i.11.1~10 
SiELTION SIX 

c,645. (111,1 1 :::. 4.2 
4<llZIIZI. 0 • 

J.44 • 12)(7\ 

,, 0012l'l:24 1 'I IZIIZI. 

.,,S[ Cl~ll "/400. 000 

CWSEI_ 
OCH 
VCH 
XL.CH 

CR lW,, 
!1FW!:< 
VHOB 
XLOl:!R 

(Jf,A/WS 198:.i) 
58(<).7:2 • (Z)I/) 

4400. IZI • 
4. 37 • 1Z112) 

t 40IZI. 1 •100. 

1,1s~:u 
A,LOB 
XNL 
ITRIAL 

.00 
IZ). 

• lt'.1612) 
~ 

EG 
ACH 
Xl\lr:H 
I DC 

~,81 .. @'.2 
1007. 

• ,0 30 
IJ 

100 FEET OS DAM TAILRACE; REPEAT OF SECTION SIX 
741.'.1(2). 00 1:2.76 ::,81 • 06 • 01Z) • IZ)(I) 581 . -:::.::.~ 

/)40(1). 0. 44IZIIZl. IZl. 0. 104'.::. 
1 • L)9 • 0(2) 4 ,-.,-. . ~- • ,~ (2) • 060 • 031Zl 

• 000':,91 775. 755. 70!il. 2 (Z) 

~SC::CNO Ti 6.11. 00111 

HV HL CJL03S 
AROB VOL TW?\ 
Xl~R · 1,~TN EU1IN 
lCONT CORAR TOPWID 

. :;0 • 4el • IZl7 
IZI • 590. 35. 

• IZJ60 • 1/)12)0 568.:00 
(2) • (Z)\1) 10:0.98 

. ~8 • :; 1 • 01 
0. 608 • 37 .. 

• 06.~ • !illZl0 568.30 
0 .00 106.65 

750 FEET DS SPILLWAY/ FROM CHARI !:,OUNDINGS /REDUCE': FLOW E<Y A~IT THF!U 
f'CJWERHOUSE 

77 □0. 1'10 5., L~/~ 581. '.2 11 .00 • 11!0 ~j81. 51 • '::7 • 1 7 • 00 
t65IZI. 0. 1650. (Z). (2) • ::095 .. 0. 614. 38. 

1 c-•-. . ..,_ • (/)11) 4. 17 .00 • 060 • 1030 • 060 .000 575.80 
• 00095~~ :061/J. ::::.6.11. 360. ::.: 121 IZI • (ZIIZ) 85. 40 

-< SE.D~CJ 841 0. 000 
• 100 FEET DS SPILL.WAY / FROM CH!'1Rl SOUNDINGS 

• 
• 
• 
• 
• 
• 
• 
• 

,34 t 0. 0(2) 
1650. 
1.67 

• 000071 

~5 .. 67 
0. 

• (2) 0 
400 • 

~BECNO 8610.000 
WAlER EL=X5 CARD= 

100 FEET US 
RATING cu1:;:v1::: 

B610. 00 10. 97 
4400. 0. 

l • 68 • 1/J(Z) 
• 00121457 :200. 

581. 67 • 0iil • 00 581 • 70 0'? 
165IZI. 0 • "'. 1343. IZI. 

1 • :---.:: .00 • (1.)60 • 0::::;0 • IZl60 
650. 900. 0 0 0 

59'.;~ a ~J7(ll 
SF'] LL WAY I FROM CHA,RT SOUNDINGS I RESlARl W.S. 

(ADJUSTED TO 1976 FLOOD) 
59~.57 • 00 • 0121 ~92 .. 74 • 17 

'IAIZIIZI. (Z)" 0. 1 ::. 38. 0. 
3. '.29 • Ill 0 .060 • 112130 • IZl60 
:!(2)0 • ~00. Ill 0 12) 

• 11 .07 
6'::.7. 41. 
• 000 576.00 

• 1211/J '.26:;. 114 

FFmM DAM 

.05 .07 
6 ,.s. 4.., 

• 01210 581. 60 
• I/JIil :2::: 5 . IZl fZl 

• 
• f'"/.',GE 1 ., _, 

• B/c,Nf ELE:V 
LEFT iRIGfrl 

ss fA • E':NDST 

• 
590. ::,0 • :086. 90 
1 :l 1 • 89 
'..215. 87 • 

• 
590.30 

:586. 90 • Jl0.Lll 
'.2 :l 7. 06 • 

• 
59~.00 

600. 1210 • ::s. 84 
1:~1.24 

• 
• 5'i'6. I/J0 

600. 01/J 
93. 1 l 

-::~56. 55 • 
• 
• 

596.50 
!596 .1210 
'.50. 0121 • 

2135. 0121 

• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 

IZ\l/lt,/86 

3ECNO 
D 
TlME 
S•Ll:lF'E. 

09: ::;:,.: : 06 

DEPTH 
DL08 
~'LOB 
XLOBL 

~SECl~O 8985n000 

Cl1JSEI_ 
D( H 
VCH 
XL.CH 

C..RIWS WSEU EG 
IJ.ROf< ALCJE: ACfl 
VROB XNL XHCH 
XLOBf, ITf,IAL ID[ 

SECfION EJGHT 475 ~EET UIS SPILLWAY (J~AIWS 19851 
898:i.00 J 6. 19 59:~. 79 .00 n00 59~.82 

4•llZ!IZ). 0. 4400. IZ! • IZI. :::;547. 
1. 77 .00 1. ::4 • 121 ILi .060 • 0 3121 

.01£1I,cWl:::8 -:.75. ~:;7~J .. 37~J. 2 0 

• • SECl~!J 94 ::;::, • IZ)IZ)IZ) 

.::4·;0 ENC:RO?',CHl'IEI\IT STATIONS= • 0 '.200. 0 TYPE= 

HV HL 
AF,OB VOL 
XNR WTIN 
JCONT COl":!)R 

.02 • 0::: 
0. 654. 

• 060 .000 
Ill • 12)1/) 

1 T!\RGET 0= 
• 1' ID/S LINC:OL.N sr BIUDGE-- USED U/S FACE SOUNDINGS- NORMAL BRIDGE 

94::;5_ 1<1121 1::~ .. :28 
4400 .. 0. 

• 1. Ell • IZl121 
"000209 601/J • 

• ->-SECNO 9"1:::6. 000 

• :.:265 DIVIDED FLOW 

5<:;>'.2. 7Et 

~(400 • 
::::. 78 
45(/L 

• 1210 
ILi • 

• 00 
:.0 Ill • 

• 0121 592.90 1 ,, 
• L 0·· . _, 

0. 1584. Ill • ,680 • 
• 060 • 0:::0 • 060 • 000 

~ 0 121 • 00 

• ,:;::70 NORMAL BRIDGE,NRD=0 0 MIN ELTFW= 605.00 MAK ELLC= 6~)4.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 

::;470 ENCROACHMENT STATIONS= • 0 
D/S F?-)CE BRIDGE (J~,A/WS 19851 

9"136. 00 1'.2.'27 
4400. 0. 

1.81 • IZ!0 
• 0 0 0 :2 7 :c 1. 

►SECNU 9485.IZ!1211Z! 

:::~65 DlVlDEID FLOW 

5,;>::::. 77 
~f400 • 

::::. 84 
1. 

3470 ENCROACHMENT STATIONS= 
U/S FACE BRIDGE 

9485.00 
44(1)12). 

1 • 8~~ 
• 12)012)::'.86 

l'.2 .. '.28 
(1). 

• 00 
4 9. 

59~ .. 78 
4400. 

'.2.96 
49 .. 

• 00 
0 • 

• 00 
L 

• 0 

• 00 
lil. 

• 0121 
49. 

.2 00 • 0 l"YF'E·= 1 TARGET= 

• 00 59::: .. 90 . 13 .00 
0. 1548. 0. ,680. 

.IZl60 • 0::;0 • 060 .000 
0 121 0 .00 

185.0 TYF'E~ 1 T/--\RC,E,,~ 

• ILi@ ~j9'.2. 9'.2 .14 .01 
12). l4El8. IZI • ,68'.2. 

• 12160 • 0:::0 • 060 • IZI IZIIZI 
fl) fl) 0 • 01/l 

• 
• PAGE 14 

• OLDS~, Be\Nf El.EV 
·r WA LE F"T IR 1 GHT 
EL.MIN SSTA • Tm-·w ID ENDST 

• 
• ~)4 601. 9121 • LJ c.~· _,. 601.50 

576.blll ~-.:: .. 14 
42:'.:.•. IZ)'.2 448. 16 • 

• 
1 9,,. 9<;'"1 

• • 1215100000. 00 
4B. 595.00 

580. ~,0 • 0121 • 200. e10 200. 01Li 

• 
• 
• 

199. 9<;>9 • 
• 1210 Hl001Z10. 00 
4El. 602.30 • 580. ~i0 18.~8 

1 Tl. El2 ::'.IZl0. IZl0 

• 
• 

184.999 • 
• 12) 1100000. 01Li 
4El. 60'.~. 31i1 • 

~,80. ~i0 18. :~5 
16:2. fJ5 185. liJIZI • 

• 
• 



• 
• 
• 
e 

• 

0\ 11c/8b 

SECl~CJ 
[) 

TIME 
SLOF'E 

1710.-,,,-l~f"IIL 
ILJ7;; _,..__ • ILJO 

DEPTH 
OLOB 
VLOB 
XLOBL 

*SECI\IO '7436. IZl01Ll 

CWSEL 
OCH 
VCH 
XLCH 

• .:A 70 ENCRO/-\CHMENT SHH IONS= 
1' U/S BRlDGE 

9486.00 1:2 .. ;~9 59:_:- .. 79 

• 4400. 0 .. 441/JIZI. 
1. 8~~ • (/JIZ) 2.89 

.00(l)2t5 1. 1. 

• 
*S[ CNlJ 9585. 000 

• 

CRlWS 
(",lFW8 

VHOl:3 
XLOBR 

• 0 

• 00 
0. 

.00 
1. 

WSEU EG HV HL 
ALOE< !-KH AHOB VUL 
V l\11 v 1~1r't..J 
£\I'll..., Al'H.-,1 I 

Yi'..IC• Id r"'-1 
Al"11" V'tl I I 'I 

ITPl/JL I DC. I CONT CORAR 

1 8:::;. 0 TYPE= 1. ·1 /:\RGET= 

• 00 59~ .. 9'.2 .13 • 0(2) 
0. 15:24. (Z) • 682~ 

• IZI 60 • 0:::l~ .060 .000 
(2) 0 0 • 00 

3495 UVERBANI. AREA /JSSUMED NON-EFFECTIVE,ELLEA= 604.60 ELREA= 

• SECTION TEN/ 100 FEET U/S BRIDGE 
9~i8:-":1., ~(ZI 1·:::..41 59~ .. 81 .00 

L1 'J-IZHZI. (/J • 4400. (/J. 

• 1. a:~ .00 2.96 .00 
• 0001 r:; 99 • 99. 9a , . 

• •S~CNO 11385.000 
SECTION ELEVEN <J&AIWS 1985) 

• 11 385. 00 11 • 84 593. 14 • 00 

• 
4400. IZI. 4400. 

'.2.0~ 
• 0(2)0149 

• 00 
1 91Zll2l • 

'.2 .. 5S-' 
181110. 

Ill • 
• 12)0 

15 150. 

• -:..SE CNlJ 1 :,08~. W00 

• 
• 
• 
• 
• 
= 
• 

SECTION TWELVE IJ~A/WS 19851 
1~085.00 ~~-62 593 .. 3~ .. 00 

l'~4(2j(Zj., 

=~. i:j.4 

• 00(~(1]20 

0. 
• 00 

1700 • 

~+40tli .. 
1. L~ 

1700. 

0. 
• 00 

1700 • 

(J~,A/WS 19851 
• 00 !o92. 94 
0. 1488. 

• 060 • 0:'.,IZI 
0 (Z) 

• 12)0 5 9 ::, . '.2 4 
12). 16'--77. 

.060 .030 
t 0 

• 12)0 59:; .. ::4 
0 .. 39-_:;L~. 

• 060 .030 
2 0 

• 14 
0 • 

.060 
0 

• 1 0 
0 • 

• 060 
0 

.. 0~ 
0. 

.060 
Ill 

0'.2 
686. 
• iil1Z10 

• 01Zl 

.29 
751 .. 
• 00111 

• 12)0 

.07 
86i. 
• IZIIZ\0 

• mj 

• 
• PAGE 15 

• OLOSS [<ANI - ELEV 
H~A LEFT/R[GH1 
~I tvtTI\I CCT/\ 
I. ~I-I I .I. I 'I W..Jln e 
10r'WlD ENDS1 

• 
184. 99'l • 

• 0IZI 1017.JIZl00. 00 
48. 595.00 • 580.50 .00 

185.012) 185.00 • 
• ~}94 .. 50 

• • 00 612)4. 60 
48. 594 .. 50 

579 .. .lj(Z) 19.8'.2 • 1 'Ii>. 97 16~. 80 

• 
• 01 597.30 • 55. 594.90 

581 • :'.,IZI 41.54 
186.91 :~::8. 4~) • 

• 
0··· " ..:, 594.90 

66. ::i9b.90 • 569.70 194.34 
:::4'.2. 05 5.36 .. '38 

• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 

0111,~icl6 IZl9: ~·..:: V16 

~*~**•••*•***•~•* ► ~•~***•**•**•**•~**•~** ➔~*****~•· 
f IEC;~ f(ELEASE D~iTED NOV 7 6 UPDATED MAY 1 98·1 
ERROR CORR - IZl1,IZl~,IZl3,0~,05,06 
MODIFICATION - 50q51q5~q5~,54q~~q56 
1811-F'C-XT VERSION AF'RIL 1985 

• * ~ -k ► -}H+ ~ ~ **-9--31--*~**-J-¥--P **-¥ ***iE **°* t- -¾1--iE **·► *-k- IE- ➔ .« **io- **·M·*-V- ➔ ~ 

• Tl 
r~ 
T3 • ,11 

• 
,J'2 

• 
• 
• 
• 
• 
• 
·• 
• 
• 
• 
• 
• 
• 

JOB l~~IZl2-IZll CHEBOYGAN ClTY FIS 
100 YEAR FLOOD ~700 CFS 
CHEBOYGAN RIVER 

ICHE:.Cf. 

IZI. 

NF'ROF 

3. 000 

JNQ 

4. 

Il'L01 

• IZIIZl0 

NlNV 

0. 

F'Fff VS 

-1.000 

lDIR 

0. 

XSECV 

• 00!/J 

STRT 

• !ll0G!IZHlllZI 

Xe3ECH 

• 000 

METRIC 

.00 

FN 

• V100 

HVIN:; 

• 111 

/'ILL DC 

• 12100 

[1 

IZI • 

IBW 

• 000 

• 
• F'/sl:,E l 6 

• 
THIS RUN EXECUfE:.D 01/l6i86 ~t7: :.~j: -.'.\ '.2 • 

• 
• 
• 
• WSl::L FCl 

580 .. ::6121 • 00 0 • 
CHl\lnl !TRACE • . 000 . 000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•· 

!t)l /lt,/86 

SECl\lfJ 
[_1 

·r H·IE 
SL.OPE 

·>>F'ROf= :, 

l.'CHV~ 

09:: -:::.:;:: : IZ\6 

OEPlH 
OL.OB 
VL.OB 
XL.DBL 

• -:;0iz1 C'EHV== 
.. SECNO 1 • @Zll1l 

CWSEL. 
DLH 
VCH 
XL.CH 

. 500 

CF<lW:3 
OF~OE: 
VRDB 
XL.OBR 

' 

WSEU 
ALOB 
XNL 
J TR H\L. 

EG 
ACH 
XNCH 
IDC 

MOUlH OF RIVER/ SECTION UNE MOVED ~11ll1l FEEcT DB 
1. 11111l '28.96 580 .. -::6 .11l0 5:s0 .. -::,6 580. -:.,7 

4700. 0. 4 712ll1l. 121 • 0. 616/. 
• lillil .00 • 76 .00 • 060 • 11J::.0 

• lill1llill2l1Zl6 II). IZ!. 121 • 12) lil 

~sf,-CNO 511ll1l. 000 
SEcC"f I Ol\l ONE (Ji,A/l>Jt, ll 98~,) 

51Z!~l. 011) '.28. 96 580. -:=,6 • IZ!0 • 11)11! ::'.180,. -:.., 
4 711ll1l. lil. 4700. 0. Ill. 6168. 

• j 8 . 00 .76 • IZl Ill • 060 , 1~-:::.0 
.. 000006 500 .. 5QH2L 5iZHZl .. (1) 0 

*Sl::.CND 1 980. 11ll1ll21 
SECT I Ol\l TWO (,J/!,{~/WS 1l 98~) 

1 9E30. 0121 28.97 581il. -:,7 • 00 • 01il 580 .• .:,8 
4700. 0. 4 700. 0 • 0 • 58i~4. 

• 70 • 0121 • 80 • 0 0 • 060 • 121::.0 
• lil01Z111l05 1480 .. 1480. 1480. 0 0 

-l< SEC NO 2,600. 000 

HV HL 
AF(DB VUL. 
XNR WTN 
ICONT CDR?\R 

.01 .00 
0. 0. 

• 060 .000 
l1l .00 

.01 • 0(1) 
IZ). 71 .. 

,060 • 000 
(1) • 121121 

• 0 j • 111 
0. '275 .. 

• 060 • 11) Ii) IZ) 

0 • Ii) 121 

'.250 FEET DS BRIDGE / REPE?lT OF SECl ION TWO / WIDTH X • 83 / SEO I MEN"f 
:::; 6 (Z) 0 • Ill Ill ~:L.18 5B0.38 • I.') (Z) • 0 0 581il .. 4121 • 0'.2 • 1211 

4 70121. (Z). 'I 700. Ill. (Z). 41 :15. 0. 461 • 
1. 1219 • 00 1. 14 • 00 • 060 • 121·.:.c~ • 060 • 01210 

•. 00011l 1;:; 16'.:.:121 • 16:::0. 16:20. l1l 0 II) . • l1l II) 

□LOSS 

TWA 
ELMIN 
·roic·wro 

• 0111 
(ll • 

551. 40 
-:=,8(1). 19 

.00 
4. 

551 .. il0 
.:::a0. :;::4 

• 011) 
16. 

551.ilel 
'.286. ::8 

• 01 
~~--"'. 

~59 .. ::0 
::37 11 77. 

• >'SCC~lCJ ::.cl:'.IZI. 000 

-:;495 OVERBANf AREA ASSUMED NON-EFFECTIVE,EL.L.EA= 591 • 10 ELRE?\== 586.40 

• 1 ' 03 BRIDGE/ USED SECTION FOUR MOVED FROM '.2511l FEET US BRIDGE/ LOWERED 
INVERT 10 DE.PlH Al BFllDGE 

• :·.s:c11.1. 00 '.21. 18 580. -:::a • l1l l1l • IZI 0 ;)80. 41 • II):::; • 1210 • II) 1 
l[ 700, IZI. 4 7(1)11)., Ill • (2). ;, .. ,::. [3 • 121. 48121. '26. 

1.L'., • Ill 11l 1.41 • 011) • 060 • 1~-:;0 • 06111 • IZI lil 121 559 .. 20 

• .. !210 Ill 0 l 7 ~;~0. :
120 .. ~~~- 0 0 0 • 11)11) 174.00 

• 
• 

• 
• PAGE 17 

• ft/-\l•lf EL.EV 
l.EFT/RJGHT 

SSTA • END5T 

• 
• 

t.iE3'.2. :00 • ~)84. 90 
8E3.:: .. 75 

1 :.:6;~. 94 • 
• 

SB'.2 .. '30 
~i84. ,,0 • 8ff2. 7 1 

l'.2lJ'.2.9::i 

• 
• 5El'l.10 

~:i82. 50 
595.71 • Btl'.2.10 

• 
'.:iB4. 11'1 • ~:is:: .. 50 
494.43 
7::02.19. • 

• 
• 

57:::; .. (llQ) 

'.571 • 9IZI • 
:,El9. IZIIZI 
56 2,. (lie} • 

• 
• 



I 
I 
I 

• 
• 
• 
• 
• 
• 
• 
• 

IZJl / 16/i:16 

'3ECNO 
(.! 

f lME 
S,L OF'E. 

@C/: :::~~ lllt.> 

DEF'TH 
OLDE< 
'JL08 
XLlJBL 

Sl0 'EC I AL BR I DGtc 

~;1, Xf. Xf OR 
1 • 1 ~5 1 .. 56 

•R~CNO ::::875.000 
CLASS A LOW FLOW 

~420 BRIDGE W.S.= 

CWSEL CR l l>J3 WSEU, E!o IN HL OL.ClS3 8ANf E.LE:.V 
001 orm1:< Al.OB ACH ARCJB VOL TWA LEFT'RIGHf 
VCH VR08 Xl'1L XNCH XNI'( ~JTN ELMIN ss f{~ 
XLCH XLlJBF( IH,IAL IDC ICON1 C:ORAR TUF'WID ENDS1 

CUF-Q 
'.2.60 

RDLEN 
• 0ill 

8WC 
60. 00 

580.:::1 BRIDGE VELOCITY=, 

BWF' 
'.26. 0ill 

:3. 0·~ 

BAREA 
:::2112). 00 

ss 
:: .. 58 

ELC.HU 
561. 50 

CALCULATED CHANNEL AREA=, 

ELCHD 
561 .. 5Cc-) 

155-:, .. 

• EGF'l'(S E•CJLWC H3 OWEIR G!LOW BAREA Tf~i'.\F'lcZO ID 
AREA 
·_:;~ 11 .. 

ELLC ELTRD 

• IZ!IZl 58©.4.2 • Ill 1 0 • 4 7012) • :::210. 590.80 586.40 • 
• -~,] 95 OVEFff<Al\lf AREA ASSUMED NON-EFFECTlVE,ELLEA= 591.10 ELREA= 586.40 

1 ' US BRIDGE/ REF'EAT 3820 

• :',875. C10 21. 19 580. :::,9 • IZJ0 .00 580.4'.2 • ff:, • 0 1 .00 573.00 
4700. 0. 4 701Zl. 0 • 0. "3'3-:-;9 a l1J • 484. ~7 .. 57 L '712) 

l • 1 LI • 00 l. 'l l .00 .000 • 0:::;0 • 000 • 000 559 .. :'.0 ::;99. IZJ0 

• • 001.'.1017 55. == ..J.., • 1::.·r.· ..,.., . 0 0 0 • i.'.10 174.00 563.00 

• -> SE' CNO 392'.J. 000 
Sill FEET US BRIDGE/ USED SECTION FOUR MOVED 150 F-EET US/ LOWER BOT. =' ,> 

~9::5.00 16.98 580.38 .00 • 00 580. '13 • 04 • 00 .01 581.40 

• 4 700 • 0. 4700. 0. 0. '.2"781. 0 • 487. :: 7. 582 .. 7v1 
1. 15 • 00 1.69 • IZl0 • 060 • 0:::0 • 060 • 000 56 ·.:::. 4 0 ::;79. 6::: 

• 0000:,5 ~0 .. 50. 50 .. 0 0 121 • 00 188.87 568 .. 50 

• 
•f3ECNll 407'5. 000 

• SECTION FOUR (J~,A/l>JS 1985) 
'107'..,. (<)0 l6.99 5812). :,9 • 00 • 00 ~i80. 4 3 • 04 • 0 1 "12)12) 581. 40 

4 700. 0. 4 700. 0. 0 • 2781. 0 • 497. '.28. 582.712) 

• l. 1 B • 00 1.69 .00 • 060 " 0 ·3 (ZI • 060 • 000 56:::. 40 :::7'1. 6 -:'., 
• IZl00IZl:::ci 150 . 1::50 .. 150 .. 0 0 0 • 12)1.1 188.87 568.50 

• ~ f:\E.C~I\JCl :=_i.'.24 ~J. 000 
Sl::CT 101\1 FI VE \J~,A/WS 1985) 

• ~:" 115. 00 1 4 • 91i1 580. 40 "ltl@ • 0 0 580~59 • 1 9 • l2J 'l • 07 581, 60 
0. Lf 700,, IZI • ill. 1 ":046. 0. t:"t::::"r-J ......,.\ 58r2., 90 q. 700. ._},_J,.__ ~ _,,._ ~ 

1. 27 • IZI 0 :•, • fj.9 • 12)0 • IZl 611) • 0 ::; 0 • 0 I., II) • 000 5!:)::.;~ ~0 .:,49. 1::: 

• ,, illllllZl::' ::'9 1170. 1170. 117(ZI. -, 0 IZI • 00 1 '.26. '.25 4 75. 38 

• 

• ' 

• F'A[,E. HJ 

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



• 
• 01116/86 ,!19: ::::,:::: 06 

• □LOSS BANf ELE'v SECNO DEPTH CWSEL CRIWS WSEU EG HV HL 
D L\LUB 

• TIME VLOB 
SLOF"E. XLOBL 

• *SlcCl"O 664 :'o. 0IZ!IZ! 
SECTION SIX 

• c,645. IZ!IZ! 1 '.2. 48 

• 
4 71Z!IZ!. IZ! • 

1 .. ::,5 
• IZllZ!lM 78 

• 00 
l 40lil • 

• • SECNO 7 41Z!IZI. 000 

• 
• 

1 IZ!0 FEE r D5 
7 41Z!IZ!. IZ!0 1 '.2. 85 

4712JIZ!. 
1.40 

• 00IZ!4::',6 

0. 
• IZ!CZl 

775P 

leSE.c1,10 Tl 60. 011)0 

[lCH Df,01:< /',LOE: r\Cfl 
VCH Vf,OB XNL XNCH 
XLCH XLOBR ITRH\L. IDC 

<Jr,A/WS 1985) 
580.78 • 00 • 00 581 . 11 

4 7 00. 0 • 121. 11/Jl'.c. 
4.64 • 00 .060 • Ill::. 0 

t 400. 1'100. 2 lil 

DAM lAILRACE / REF'EAT OF BECl HJN SIX 
581 .. 1 ~) • 00 • 00 581.46 

L( 700. lil. 0 • 1 C'15'.2. 
4.47 • 1210 • 060 • er:m 
71::-i::.-,_J ._, .. 70 0. '.2 Ill 

(lf!CJ8 VOL 
XNF, \HI\I 
lCONT CDF,1-\R 

. _, -· .45 
0. :590 .. 

• 061Z! .. 000 
IZ! • IZ!0 

• :; 1 • :;4 
IZ! • 608. 

• 060 • 000 
IZI • 00 

• 7~JIZI FE~:T OS Sl·"ILLW/-W / FRO~I CI-IART SOUNDit,G~, /REDUCE FLOW BY nwr 
POWERHOUSE 

/7 □0.00 
,::.~ i.::--.. ~81. 33 • 00 .00 581. 68 -re~ 

" '.20 ..J. ,J -· • _,,J 

• 1915. 0. 1915. 0. 0. 4121 "'• 0. iSl4. 
1.'l'.2 • 0121 4.76 • 00 • 060 • 0::0 • 060 ,. 001Z! 

.lil01:C15 ;'.,60. 360 .. '360. 1 l1l 0 • (/10 

• 
,,.SEC NO 841 IZ!. 000 

• 10121 FEEl" D5 SPILLWAY/ FROM CHARl SOUNDINGS 
El4 1 IZI. IZ!0 5. 89 581. 89 • 0il.l • 00 581. 9:2 • 0.:: • 14 

19.[5. 0. 1915. IZ) • 0. 1:::-,97. IZI • 6:28. 

• 1. 55 .00 1.37 • IZ)IZ) • 060 • 0::0 .060 • 001Zl 
• 01210004 400. 650. 90;0. 1 0 IZI • 00 

• ,..SECl\10 8610. IZl012l 
WnlER EL=X5 CARD= 59'.2. q4,(Z) 

TWA LE.Fl/RCGHT 
ELM [I\I 
TOPWlD 

• 07 
2,5. 

=·68. ::~0 
1 04. -~s 

• 0 l 
37. 

'568. ::,IZ! 
107.41 

THF(LJ 

• 0'.2 
'38. 

~j75a 80 
85. 8(1} 

• 1 IZI 
41. 

576. 00 
.265.:.5 

ss rA 
ENlJS"I 

590.30 
586. ,;,,~ 

11L67 
'.216. IZ!5 

5C/0. ::0 
586. 91li 

t lll9. 99 
'.217.40 

595.00 
600. 00 
::~J. 61 

121.41 

596.00 
600.00 
91. 79 

::,157. 15 

• 100 FEET US SPJLLWAY / FROM CHARl SOUNDINGS/ RESTART W.S. FROl"I DAM 
RATING CUR\/E CADJUf:HED TO J976 FLOOD) 

8610. 01Z! 11 • :;4 ~19'.2. 94 • ,00 • 00 59:'.:.11 • 1 7 . 05 • IZ) 7 596.51l) 

• 4 71Z!(~. 0. 4 71210. 0 • 121. 1425. 0. ,,.,:::-,4. 4:2 a 596.00 
1. 5 7 • 00 3. ·:.0 • ,00 • 060 • 030 • 060 " 0 00 581.60 50. 00 

• 01Z!04:C 4 200. 200. .:::0 0 • 0 0 Q) • 00 :2•,.:;5 a Qj{;;} '.2.85.00 

• 
• 
• 
• 

, . 
• PAGE 19 

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



• 
• 
• 
• 
• 

12lJ. / ll,/81., 

,,ECNO 
0 
fl ME 
SLOF'E 

1/)C/' ::.:: ' 1/)6 

DEPTH 
OL.OB 
VLOB 
XLOBL 

~SECNO 8'185.000 

CWSE.L 
OCH 
VCH 
XLCH 

CFUWS 
Glf~O!:O: 
VROE:! 
XLO[<R 

WSEl.1. 
ALCIB 
XNL 
lrRIAL 

EG 
/.;Cc! 
XNCH 
lDC 

SECTION EIGIIT 475 FE.ET U/S SPILLWAY CJiA/WS 1985) • 8985. 01/l 16.56 59::. 16 .011) .00 593.19 
4 7017J. 0. 4700. 12) • Ill • :::,7W5. 

1.65 • 12112) 1. 2.7 • 00 .. 060 • 11! ::0 • • 0000:::.8 ",:'.;75. 375. -::::7~. 2 IZI 

• J<-SECNlJ 9'l ·.:;5. 000 

·.:A 7121 ENCRD?-)CHMEl~T STA Tl ONS= • 0 :-00.0 TYPE= 

I-IV l~L 
AROE:! VOL 
XNR WTN 
ICOl~T CCIR?\R 

. 0'.2 0·· . _, 

0. o~i6 .. 
• ()J61Z) • IZl 00 

Ill • 00 

1 TARGET= • j , D/S Lil~CIJLN ST BR CDGE- USED UIS FACE SOUNDINGS- l~ORMAL 8RIDGE 
94:05. 012) 1 '.2. 6/J 59<3. 14 .11)0 • 0 0 59::,,. '2.7 1 ,~1 . ~ • 0::. 

4100. 0. 47111111. 111. 0 • 16:ss n 121 • 684. 

• 1. 7111 .00 '.2 .. B4 • 011) • 060 • 1~:.0 • 0611) • 0!Zllll 
• 121 IZI 0 ;~ Ill 6 611)11). 450. 3012) • 

,, 
12) 0 • 012) 

• >cf>E.C:NCI 94 :'.,6. 00121 

• :;·26'::i D[VIDED FLOW 

• :;.:;711) NORM?-)l BF,IDGE, NRD= l2J MIN EL TRD= 605. 00 MAX F.LLC~ 61J4. 00 

• 
• 
• 
• 
• 
• 
• 
• 
• 

J17!ZI ENCROACHMENT STATIONS= • IZI 
D/S FACE BF,lDGE ( J8,A/W5 1985 l 

'?436. 011) 12. 64 593. 1 l~ 

4 700. 0. 4 70!ZI. 
1. 70 • 00 :2 .. 91 

.. QJIZl0:C:: 77 1. t. 

~ SECNO 'i485. 000 

3:;65 DIV[DED FLOW 

3470 ENCROACHMENT STATIONS= 
U/3 rACE BRIDGE 

94 85. 00 
4 700. 

t.70 
• 000:.;9·:-; 

1'.2. 65 
12). 

• llllZ! 
49. 

593. 15 
4-700. 

:':. 04 
49. 

.11)0 
0 • 

• 0!ZI 
l • 

• 0 

• 0!ZI 
0. 

.00 
49. 

:::: 0 0 • 0 TYPE= 1 TARGEr~ 

• 00 5Ci3,. '27 . 1:. • 1210 
0. 1614 • 121. 684. 

• 060 • ,~.30 .060 • 00(2) 
0 0 0 • 00 

185. !ZI 1Yf"E= 1 TARC-iEl = 

.00 54~~,. ::q . 1'[ • 0 1 
!ZI. 1548 .. 121. 686. 

• 060 • ta:.::0 • 06!ZI • 000 
0 121 0 • l1J l2l 

□LOSS BANI, ELEV 
TWA LE.FTl'RIGHl 
ELMIN S3TA 
TOPWID LNDST 

• 0 L[ 60H. 911) 
4•· .., . 61Z11.51Zl 

576.60 1.6. 98 
LJ:01.81 448.79 

199. 99'1 

.05100000.0171 
48. 595.00 

580 .. ~1(l) 

:..:00. 0!ZI 

t99.999 

• 01/l 
:CQl0. 0fZI 

• llllZI J 000Q)IZI. 00 
48. 60'.2. ,iZI 

580.50 1.6. 8171 
1 r-1. 30 ;:~!Ill. 00 

'[84. 999 

• IZI l 101Zl0Qll/J. C10 
4B .. 60~ .. :~0 

580.50 1.6.76 
l 64. "34 1B5.lll0 

., 
• F"AC·)E :;-j:d 

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



• 
• 
• 
e 

• 

Q"!1 I l6/Et6 

Sl:C.CNO 
D 
TIME 
SLOF'E. 

rno--~~rnL =t•~-•=u 

D1::PT 1-t 
DLOB 
VLCH3 
XLOl:<L 

*SECNO 'i'486.i/J00 

CWSEL 
OCH 
VCH 
XLCH 

• :::470 ENCRO?-\CHMEN r Si-Al lONE,= 
1' U/S BRTDGE 

948o.lu0 1'.2. 66 59:::.16 • 4700. ~I. 4700. 
1. 70 • 00 '.2. 95 

• 000:c 1 ::: 1. L • 
*SECNO 9c,G5. 01Z!r1 

• 

CR[WS 
DROE< 
VRDE! 
XLUf<R 

• 0 

• 00 
0. 

• 0 0 
1. 

vJSEU' EG I-I\/ HL 
ALOB ?\C..H {1Rl)I:< VIJL 
XNL X!\!CH XNF~ ~,JTN 
J n;:J AL JDC lCONT CORAR 

185.0 TYF'E= 1 TARGET= 

• 00 59-:2, .. ::.0 • ] i( • 01/l 
0. 1 ~59-: .• 0. 686. 

• ~160 • 0:::0 • 0 60 .000 
1 0 0 • 00 

::;495 OVERBANI. AkEA ASSUMED NON-EFFECTIVE,ELLEA= 61214. 6IZI ELRE~\= 

• SECTION TEN/ 100 FEET U/S BRIDGE 
9585 .. 00 1 :::. 78 59:;_ 18 • 1211/l 

470121. 121 • 4 71210. IZI. 

• 1. 71 .12)0 :; .. 05 .00 
• 001211 78 99 • 99 .. 99. 

• •S~CNO 1]~85.0121121 
SEClION ELEVEN (Jf·A/WS 1985) 

• 1 l :'.,85. 1210 1:2.21 59:; .. '51 • IZ) IZ) 
4 71210. 0 • 4 70IZI. Ill • 

1. 9121 • 12112) :~. 66 .00 

• • 12100149 191210. 18i/JIZI. l 55eJ. 

• *SE.CNO 1 :::IZIB5. IZIIZll2l 

• 
• 
• 
• 
• 
• 
• 

SECTION TWELVE IJ~A/WS 19851 
J312l83.IZll2l ~4.IZIIZl 593.70 .0121 

L't 700 . 
:2. :::.1 

• 12100i/J'.21 

QL 
" 12)0 

1700 .. 

4 7lZHZi .. 
1. 16 

1701/J. 

0. 
• IZI IZI 

1 700 • 

(J~.A/WS 1985) 
.. 00 59-:, .. ::.~ 
0. 1541. 

• 060 • 12l'::,0 
1 0 

• 121 IZI 59:::. 6~ 
121. t 767. 

• 06121 • 1,:i:::c1 
0 1/J 

• 012) 59-:, .. 7-:, 
0 .. L"~066 •. 

• 060 ,,12)30 

"' IZI 

• 14 
Ill • 

.060 
0 

• 11 
121. 

• 1Zl6IZI 
IZI 

12)'• 
iZ). 

.12160 
IZI 

0"' • ~ 
689. 
• 12100 

• 01/l 

• ,'.29 

758. 
• IZ)l2)1Z! 

• 0IZI 

.08 
871. 
• 00121 

.00 

• 
• 1-,1'\o-.1- ,, ' r ~"11..:'C ·- i 

• OLOSB rsANr ELE.ll 
fl~A LEF'f /RIGHT 
ELMIN cert\ ...,,_, • ~1 • -TOF"WID ENDST 

• 
184.999 • 

• 0!l) 1 Q)0000. IZ)IZ) 

48. 595. 0IZI • 580.50 .00 
185. 00 185. 00 • 

• ~,911. 50 

• .00 604.60 
49. 59.l~. 50 

579.40 19.27 • 145.78 165.06 

• 
• 1211 597. 312) • -·~ .., CJ • 594.90 

581 • :::0 41,04 
187.5'2 :~~8. 57 • 

• 
• 121-:::, cH4. 9121 
66~ 596.90 

569.70 194. ~~5 • 
::;46. '.27 5L~JiL 5:_~ 

• 
• 
• 
• 
• 
• 



• 
• 
• 
e 

• 

01/10/~..:6 (219 ii -.:::~ ii k16 

*•~****~ ►*•******~••****~•*~****~**~*~****~*****~* 
HEC2 RELEASE DATED NOV 76 UPDAlED MAY 1984 
ERROR CORR - lill,02,03,04,05,06 
~1001F1CATION - 50q51q52q53q54q55,56 
1!31'1-PC··XT VERSION !'lF'RIL 198::, 

- * ~.;;.-l{ k-* ¾\ ***~ **-lt ~ it ti--~*--·**-« i( -,..►,i( ******~**~-ti ***-k *-1( *➔~ **ii" 

• T 1 
1 2 
T-C• • cl j 

• 
a-:: • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
-• 
• 

JOB 1.2202-01 CHEBOYGAN CtlY FIS 
500 Y~AR FLOOD 5250 CFS 
CHEBOYGAN R[VER 

ICHECf. 

(Z). 

NF'F(OF 

l5.Ql0° 

IND 

',J. 

IF'L.OT 

.000 

NII\IV 

IZ! • 

F'RFVS 

-1.000 

l DIF( 

Ill. 

XSECV 

• 000 

STRT 

• (~l<lillilllll0 

>.SEU-I 

• (Z) Ill Ill 

MET F<l C 

• IZl(Z) 

FN 

• (Z) (Z)(Z) 

HVINS 

• Ill 

ALLDC 

• 0IZliZI 

[l 

ll:<W 

0 • 

. 000 

rHIS F-~UN 

WSEL 

580.360 

CHNIM 

.000 

EXECUrED 

FC! 

• 000 

ITRACE 

• llliZ10 

(11/16/t36 

PP1GE H ,,..., ·-~ 

t19: ::6: 45 

., 
• 
• 
e 

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



• • 
• (/)J / 16/86 l.'.19: 3::.:: 06 F'Al,E ,,, • ., __ , 

• • SECNO DEf''fH C~liSEL CR[WS WSEU 1:13 HV HL DLOSS BANf ELEI/ 
0 QLDl< OCH OFWB ALO[s ACrl ,APCIB VOL TW?\ LEFT /r< l GHT • TIME VL.DB VCH VROB XNL XNCH XN~: WTN ELMIN SSTA • SLOPE XLOE:L XLCH XLOBF( ITRJAL lDC !CONT CORAF( TOP\~ID EMDS"I 

• • ..Pf,DI" 4 

• CCI-IV=• • :'.00 CEHV•: .500 • .. SECNO 1.000 
MOUTH OF RIVER/ SECTION □NE MOVED 500 FE~T DS • l.llJIIJ .28.96 5El:III. "06 • IZl0 5fllll. :06 ::iBlZI .. ~~7 • 1211 • 01/1 .00 58'2. :'.,0 

!:i'."250 .. 0. 5~50. 1n. li'l. 6J67. 121 • 0. IZ) • :C,84. 9121 • 
• 0111 • 01il 9r..M 

• J • l:!10 • 11160 • IZI 31Zl • lil6IZI • IZI IZJIZI '.:151 .. 40 88:2 .. 75 • • IZl1211Zlllllil7 0. IZl • Ill. 0 IZI IZ) • IZl IZI 3fllZI. 1 9 1 ::_:6::_:. ','Lf • 
• •-~;ECNO 5IZIIZI. 000 • SECTIDN ONE. (Jf,A/WS 19Bc,) 

500. 11)11) ::.:s. C/6 5811). "36 • 1/l lZ) .011) !'",BIZI. 37 .01 • IZ) IZ) • IZ)II) 58:::'. .. ::0 • 5'.250. IZI. 51:250., Gel • IZI • 6168. IZI • 7L 4. 584. 91Z) • • 16 • IZl Ill .. 8~ • 1/1111 • 06111 • IZl3111 • 06(/) • 1Zl01il 551. 4(1 BB::. 70 
• 12l01Z1007 500. 501Z). 51illZI • 0 IZ) 0 • • 0111 :.:;00. 25 1'.26~y95 

• • 
• SE:CNO 19812\. IZIIZIIZl 

• SECTION TWO (Ji!,A/WS 198cj) • l C/811). lll0 :'.B. 97 '.5812). ·::, 7 • 1/l Ill • li'l0 580 .. ::9 • 0 1 • 12) 1 • li'lli'l 584. 112) 
'5'.250. Ii). 51'.2~50. IZI. 12). 5865. 0. ,....,=rr.: 

.._, Un 16. 58:2.50 • 6"' • 0 0 . 90 • 1/llil • 121612) • 12).::;IZ) • 1Zl61Zl • IZ)IZ)IZ) 551.40 ~95 .. 71 
• IZl0"1IZIG6 1480. 1 Lf8IZI • 148111. Ii) IZ) 121 .00 '.286 .. 4:,-~ 88'.2 .. 1 :2 • 

• -1< SECNO 360121. 00121 • 
250 rEET DS BRIDGE/ REPEAT OF SECTION TWO/ WIDTH X .83 / SEDlME:.NT 

• 361211Zl. IZ)IZ) ::1,,18 580.38 • IZIIZl • li'llil 581/J. 4.l 0"' .02 • 1211 584. 1 IZI . _, 

5:250. 0. 5:250. (ZI • 0. 4 J 16. IZ). 461. ~= 582.50 ...:.....J. • 
.98 • 00 1 .. 28 • IZIIZl • 060 • 0"~0 • 06121 • 000 559.~~ '194. 4 2 

• .• 000016 1620 • 16212). 16::.:!ll. 0 - . IZI 0 • IZlli'l - ::_::::;7. 81 7::;2. :::; • 
• .,SECNO 3820. 000 • 

34'15 OVFRBANf. AREA ASSUMED NON-EFFET'T IVE, ELLE~!= 591 • 10 ELREA•= 586.40 

• l , DS BRIDGE/ USED SECTION FOUR MOVED FROM 250 FEET US BRIDGE/ LOWERED • 
INVERl 10 DEPTH nT BRlDGE 

• --:;3::.:0. 00 ::1. 18 580.38 • m121 • 1211/J 580. 4:::: .12)4 • 00 • 01 5T:,. IZl0 
~;::50. 12). 5'.250 .. lll. 12). :.-:::.::9" 11. •180. '26 .. 5 71 • 90 • 

1. Ii) 1 • IZ)li) 1. 57 • (1)0 • 06121 .030 • 06111 • 12)012) 559 .. '.20 -:-;3<,>. 1210 

• • 0ra012i::.: 1 2'..:~0. :.!'.::llL 2:i(ZI • Ill Ill 121 • 00 1 7 4. IZ)IZ) 56 3. 1210 • 
• • 
• • 



• 
• 
• 
e 

• 
• 
• 
• 

0l/J6/86 

SECNO 
0 
fH!E 
SLOf'E 

eira;: -::~: 06 

DEPTI, 
QLOB 
VLOE! 
XLO[<L 

SPEC [ (\L BR J nr,E 

SB XI 
l .. 15 

XI :□R 
1. 56 

•S~CNO 3875.000 
CLASS A LOW FLOW 

CWSEL 
OCH 
VCH 
XLCH 

COFO 
2.60 

CRlWS 
OFffJH 
\!ROB 
XLOBf, 

FWLEN 
• 012) 

WSFcLI 
i'\LOB 
XNL 

EG 
l'lCH 
XNCH 

!TRIAL IDC 

BWC 
60. 00 

I-IV 
AROB 
XNf"i 
ICO~ff 

,BWI-' 
26.00 

l,L 
VUl_ 
WTN 
CClRAR 

B1\F<E.A 
321 Ill. 00 

□LOSS BANI ELEV 
TWA LE.FTIRIGHT 
ELMLN 
TOF'l>JID 

ss 
'.2. 58 

SSIA 
ENDST 

ELCHIJ 
561. 50 

ELCHD 
561 .. 50 

'.~<1:..:0 BRIDGE. W.S.= 580.~0 BRlDGE VELOCITY=, ::: .• 39 

BARE!-\ 

CALCULATED CI-I/\NNEL AREA=, 1551 .. 

• E:.GPRS EGLWC He': 

.00 58111. 4-::, .01 

• 
C!WElR OLOW 

fZ! • 5'.250. 3210. 

TRAPEZOID 
AREA 
3211. 

• -::,495 O'./E.RB~\NI·. AF(EA /aS!3U~IED NOI\I-EFF E:C TI VE, ELLEA,a 591 .. 11/J E.LRE.A= 

1 ' US BRIDGE/ REPEAT 3820 

• 3875.00 21. 19 :C,80.39 • 00 .00 58Q'I .14::; • 04 • Ill 1 
~5250 .. 0. ~5250 .. 0. 0. 3c-40. 0. 484. 

l • 02 .00 1. 57 .00 • 000 • 030 .000 .000 

• .000021 55 .. 1:::-,:::-
,J,.I ■ 

~r-
--'--'• 0 0 0 .1210 

• •SE.CNO 392:'.\. 000 

ELLC 

:590. 81/J 

586.40 

• 00 
'.27 .. 

559 .. ~0 
174.00 

50 FEET US Bf;• 1 DGE / USED SE:CT I ON FOUR MOVED i 50 FEET DS / LOWER 80 r. 5; 
':,9'.25 .. 00 16.99 580.:::9 • 00 .00 581Z) • LJ.1 .06 .1210 • 01 

• 5'.250 .. 0. 5.'.."..:50 .. 0. 0. '.278:::. 0. 487. '::.7 .. 
1.03 • IZH21 l. 8'~ • 12}12} .060 • 121 :;0 .060 .000 56'3.40 

• 00121044 50 .. 50 .. 50. 12) 0 0 • 1210 188.8'3 

• 
~sEr::ND 407~5. 00121 

• SECTION FOUR (Jt,A/WS, 1985) 
4075. 121121 16.99 580.39 • 121121 • 0121 58© .. 45 .06 .01 .00 

5:-250. 0. 5250. 0. 0. .:?G~. 0. 497 • :28 .. 

• 1 .. (2)5 • 00 1.89 .00 • 060 • 0·:;111 .060 .000 56-:::. 412J 
• (,)12llilliH 4 150. 150. l Ei(l) • 0 121 121 .li)li) 188.87 

• ._c:.r.:-r'l\.ln i=:'"\Ll.r: 171/i"lfll ,- .. _. ..... ,.._,, ,,,._. ......... -- ',_, .. ...,...,..., 

SECTION FIVE IJ~A/WS 19851 

• 5245.00 14.91 580.41 .00 
5250 ■ 0. 5250. 0n 

IZ)IZ) 580.65 • '.24 • 11 • 09 
121. 1-::,47. 0. c:;-i:;-,-, -·' ..J-.J ...... _. .. _ .. 

1.14 .00 3.90 .00 • 12160 • 03121 • 060 .000 ~J65. 50 

• • [~00'.285 11 70. 11 70. 11 70. '2 0 0 .00 126=: -::0 

• 

ELTRD 

586 .. 40 

57 ::;. 00 
57 l • 90 

389.00 
56-:::. 00 

581.40 
582.70 

379.6-:. 
568.51 

581. 4121 
582.70 

-::,79.63 
568 .. 50 

581. 60 
58:2 .. 90 

'349. 12 
&175=4'."2 

• 
• PP1GE "a 

·- "1 

• 
• -
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• -.. 
• 



• 
• \'.11/16/E-!,6 

• 
171n- -:,-,-,_ r,,1 
K.17;; •-•~-r, \£.JO 

HV HL IJL.OSS BAl~f' ELEV SECNCI 
0 

Dl::F'TH 
L7L OE< 
VLOB 
XLOHL 

CW3EL 
OCH 
~iCH 
XLCH 

CRJWS 
[IRIJB 

WSEU. 
ALOE< 

EG 
ACH ?-)FWE< VOL T\IJ?\ LE:.FT/RlGHJ" 

e 

• 
• 
• 
• 
• 
• 
• 
• 
• 

T l!"!E: 
c,LCIPE 

• Sl::.CNO 6615. 01110 
!c,ECTJ OI~ SIX 

6645.00 1:..:. !)8 
5':.~50 .. 0. 

1 .. 21 • IZI 0 
.. 000'::18'.2 1400. 

*bECNO 7 4011.). 000 

VHOI:! 
XLIJE<R 

(J~{A/i1.JS 1985) 
58121.88 • 00 

5'.250. IZI • 
5 .. J,::; • 00 

1400. 1 41210 • 

XNL Xl\!CH 
I Tl'< 1 AL IDC 

• 1110 ~81. '.28 
0 • 10:2::;. 

• IZl60 • 0-::;0 
~ 0 

100 FEET DS DAM TAILRACE / REPEAT OF SECTION SIX 
7q00. 00 1 :, • 04 581.34 .17.10 • 00 581. 7 l 

5;_•~J0 n 0. ~1~50 .. Ill • IZ). 107::::;. 
1. 26 • 0111 4.90 • 00 • 0612) • 030 

• IZl00c, 1 9 77';:,. 755. 700. 2 0 

*SEC NO 77 61~. 000 

Xl\lR 1i1-rl\.1 r..-1 M f !'-.I 
V'I' I l'< 1-1...1 I J. I 'I 

lLIJNT lORAR TOF'l>Jl D 

• 41 .. 
.. .._J,_1 • 09 

Ill. !)911.l ■ -:.6. 
• 060 • 01Z10 568. :·.0 

0 • 0 Ill 1 05. 1 ,, 

• -:,.7 • 41 .01 
IZ). 617.1"'. -::_,7. 

• 060 • 000 568.30 
0 • IZI !Z) 108. 90 

751'1 FEE1 DS SPlLLWAY / FROM CHART SOUNDINGS /REDUCE FLOW BY AMT THRU 
POWERHOUSE 

7760. QJ12l 5.7~ 581. 5'.2 • 0 0 • 0~1 582 .. 03 . 51 '"'IC"' 
■ ...:.0 • 07 

'.24 05. 0. 2LJ 05. 0. 0. '120. 0. 615. -::;8. 
1. '..::7 • 0 0 ~-'- 7-:::_ • 00 • 06121 • 030 • 060 • 12100 575.80 

• 001685 -::.60. -:.60. -::.:6111. l IZI 0 • 121 IZI 86.76 

->-f-iECl~O 8410. 01110 
• 100 FEET DS SPILLWAY/ FROM CHART SOUNDINGS 

• 
• 
• 
• 
• 
• 
= 
• 

8410.00 6.:::: j 
2405~ IZI • 

1.-::;9 • IZI Ill 
• 111011111114 4111111. 

~SECNO 86 117.1. IZIIZl111 
WAfER EL=X5 CARD= 

10111 FEE1 US 
F,A 1 I NG CUl":VE 

861111.0111 11.99 
S'.::50.. 121. 

1. 40 
• 001,r::. 79. 

• 1/) 1/) 

200 • 

58'.2. ~.;. i .00 . 00 58~:. "35 .04 • i 7 . i4 
~405. 0. !Z). 151~ .. 0. 6~9 .. 41. 

1.59 • 0 0 .06121 • 0::;0 • 060 • 00IZI 576. 00 
650 .. 900. ~ 121 IZ! • !Z) 0 ;c69. ::.t:1 

59:::.590 
SPILLWAY/ FROM CHART SOUNDINGS/ RESTART W.S. FROM D{lM 

CADJUS1ED TO 1976 FLOOD) 
~93.59 • 1110 • 00 59:-,.76 • 17 0"" . .., .07 

5:!'.50 .. 0. 0 • 1::578. 0. 6:::6. 4'.2. 
-~ -.~ ..... • 00 • 060 • 0::;121 .060 • 11)1/)12) 581. 60 -· ■ -' _, 

200. '.201Zl ■ 0 0 0 • 1/)1/) ::: ::5 ■ f21Q) 

cc-~-r /\ 
W.J I rl 

ENDST 

590. -::;0 
586.90 

111 . 2'.2 
216.41 

590. ::::;0 
51-36. 9D 

109. l 6 
218. 07 

595.00 
6121121. 121(~ 
:;5 .. 08 

1:21. 84 

596. 0IZI 
6IZl0. IZl0 
89.!Zll 

::.58 .. ~,:;9 

596n ~J0 
596.00 
50. 0121 

~85.00 

• 
• PhGE '.:5 

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



• 
• 
• 
e 

• 

W!/16/86 

SECNO 
[) 

TIME 
SLOPE 

f7'1C'j .. -~,.~. (lit-. ...,,._,4_ .. ....,,_. 

DEPTH 
QL.08 
1JLOB 
XL.DBL 

►SECNO f3'~8:=,. 0IZIIZI 

CWSEL 
OCH 
VCH 
XL.CH 

. CRIWS 
OROB 
V~OB 
XLOBR 

WSEU 
ALDI:< 
XNL 
ITRlAL 

EG 
ACH 
XMCH 
JDC 

SECTIDN ElGH1 475 FEET UIS SF'ILLW!-1Y (J~,,?i/WS 1985) 
• 8985. 01Zi l 7. :C 1 59:,. 81 

• 
5~50. 0. 5~50 . 

t. '18 
• 0000::.8 

• IZIIZI 
::;75 . 

l --· . _, ..... 
:·,7~i. 

• *SECNO 94 :,5. 000 

:.,170 ENCRIJ!\CHMENT STATIONS= 

• IZl0 
0. 

• 00 
::,75. 

• 0 

• 0IZI 59:L 84 
(21. 3986. 

• 060 • 0"3IZI 
:c IZI 

:200.0 1YPE= 

HV HL 
!\ROB VOL 
X!\!F~ WT!\! 
ICONl" CORAR 

• 0::. (21"' • J 

0. 66(21. 
• 060 • 000 

0 • (211ZJ 

1 1ARGET= 

• 1 • D/S LINCOLN ST BRIDGE- USED UIS FACE SOUNDINGS- NORMAL BRIDGE 
'-,11135. 00 1::;. :C9 597..79 • IZl0 .00 ~93.9~ .13 .0::. 

5~50. 0 • 5'250. 0 • 0 • l "/87. 0. 69(21. 

• 1 c-,., . "'- • 00 :C.94 .00 • 060 • 0"30 • 060 • 000 
• 000:C121:C 600. 450 . "31Z10. :c 0 0 • 1110 

• *SccCNO 94 "36. 1210121 

• "3:::65 DIVIDED FLOW 

• :,:'.,70 NllRM/.JL: BRIDGE,NRD= 0 MIN ELTRD= 61115.00 M!\X ELLC= 604.0111 

• 
• 
• 
• 
• 
• 
• 
• 
• 

3470 ENCROACHMENT S1ATIONS= .0 
' LJ It; I- ALc:. t<H ! Ube:. ( J ~,A/WS i q85) 

94"36.00 1 ::;. :C9 59-::;., 7r? 

5:250. 0. 5~~;0. 
l.. 5:::' • 121 Ill 3.0"3 

. 000'.285 1. l. 

->-SE.CNO 9485. 000 

7.~65 DIVIDED FLOW 

~~70 ENCROACHMENT STATIONS= 
U/S FACE BRIDGE 

9405.0121 13.29 59~.79 
r:::; " . ., i=; ti"l 0. ~J'.250 .. ....,.,,_~..., . 

1. 5:; • 121121 -: . • 1 7 
• 1210121305 49 • 4'7. 

• 00 
Ill. 

• 1210 
1. 

.0 

• 1,)0 

'" ~-
• IZ<0 
49. 

'200.0 TYPE= 1 TARGET= 

.00 593 .. q-=:, • 14 .00 
0. 1,::.1. 0. 690. 

• 06121 • 121::; 121 • 12160 .01210 
0 121 0 • 121IZI 

185.(11 TYPE= 1 T/',l'sGET,= 

• 1210 593. 175 • 16 • 01 

'" 1 /...... 1::.;r.:; r, 692. ~- ... ,._,,_,_,. ~. 
• 060 • 030 • 06121 • 12100 

0 121 0 .00 

DUJSS B/41'11· ELCV 
TWA LfFT/RJGHT 
EL1'1[N CCT/\ 

,._;i ,_, I .--, 

TDF-'WID ENDS1 

• ILl4 601.90 
45,. 601.50 

CS?6.61Z! 16.T:, 
4J3. 17 449.89 

199.999 

• 05100000. 00 
48. 595.00 

580.50 
~00. 00 

199.999 

.00 
'21110. 0121 

• 0010121000. 00 
48. 60~."30 

58121.50 14. 19 
181. 91 :C1210.12111l 

l84.999 

• 0 l 1000011!. IZIIZ! 
ILQ t..OI'""> -rm 
~~- '-'~-- ._ . ..., 

580.50 14. 15 
166.95 185.00 

.I 
• r,A/-.r- '., r 1-JL.JC ._o 

• --
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
e 

• 
• 
• 
• 
• 

ftJJ / lb/86 

'3ECNO 
l! 
TIME 
SLOPE. 

0Ct: :::.~: 06 

DEPTH 
DLOB 
VLOB 
XLOBL 

•SECNO 9<186.IZl0IZI 

CWSE.L 
[lCH 
VCH 
XLCH 

J47IZI fNCROACHMENT SlATIIJNS= 
1 , U/S BRIDGE 

9486. IZ)IZ) 1:.. 31 593.81 
5'2512Ju IZ) • 5~50 .. 

1 • 5:::, • Ill IZl 3. Ill? 
• 000211 1. 1. 

• SE:CNO 9585. 12llZIIZI 

CRJWS WSEU 
DROB ALIJE< 
VF~DB X!\I!_ 
XLOBF( IfRIAL 

.0 185.0 

• IZllZi • IZ)IZ) 

IZ). 121 • 
• 0121 • 12160 

1. 1 

~495 UVERE<ANI AREA ASSUMED NON-EFFE.CTIVE,E.LLE.A~ 

EG I-JV HL 
ACH AF(OH l.'OL 
XNCH XhH~ !/JTN 
!DC ]CONT CO Re)!'\ 

lYPE.= 1 ThRGE. T•0 

59~-~ .. 95 .. 15 • lil IZI 
171 :..'.. 0. 69:::. 

• 0.30 .060 • lil00 
IZI 0 • IZI IZI 

604. 60 ELF(EA= 

• SECTION TEN/ llZIIZI FE.ET U/S BRIDGE IJ~,A/WS 1 c,s5l 

• 
• 
• 
• 

9~8~.(210 14. 4'.:' J9::;. s:· • IZIIZI 
'5'.250 .. IZI • 5'.250 .. IZI • 

1 .. ~4 • IZIIZI -:::. '.21 . 00 
• IZIIZll1l 185 99. 99. 97 • 

•SECNO 11:.85.000 
SECTION E.LEVE.N IJ&A/WS 19851 

1J385.I/JIZI 12.87 
525(2). 11). 

1. 7:: • IZI IZI 
• IZl01Z1151 19IZIIZI. 

594.17 
5'..'"~50. 
2.78 

1800. 

.0111 
IZI • 

.IZIIZI 
1550. 

• • SEC NO 1 308'.:,. IZIIZIIZI 

• 
• 
• 
• 
• 
• 
• 

SEClION TWELVE. IJ&A/WS 19851 
J~085.11llZI 24.68 594.38 .00 

5::50 •-
2. 10 

.. 0000:22 

0. 
• 00 

1 700 • 

_5250. 
1 ,.,,,""'I 

1 70121. 

0. 
• 1210 

1700 • 

• 00 593.98 • 16 . 0::: 
11). 1636. IZ) • 696. 

• 11160 • IZJ:.0 • 060 • 0 011) 
1 0 0 • 01Zi 

• IZIIZI 594.29 1~· .30 
IZI • 1889. IZI • 769. 

• 060 • 030 • 060 • IZllZl 0 
0 0 0 • IZ) 121 

• 00 594. LJ0 • 0:2 .08 
0. £~30 i . 0. 889. 

• 060 • 0 :.111 • 060 • 0 IZI 0 
~ Ill 0 • 00 ~ 

• 
• FAC'.JE ,-,-, 

,_ I 

• OLOSS BANf EL.EV 
TWA LEl-'T/f(I6HT 
r:.-1 M fl\l C::QTf\ ... 
1-,L.. I I ,LI 'I '-' >-' I r, • ·r OF'WlD E:NDST 

• 
184.999 • 

• 11112110121000. 0111 
48. 595.00 • 580. 5(/.1 • 0111 

185.00 185. 0IZI • 
• -59L~. 50 

• • IZi 1 604.60 
Lf9. 594. 5(() 

579. 41il 18.:::IZl • 147 .. .22 165.52 

• 
• 12) 1 597. "30 • 56. 594.90 

581 • :::0 40. 18 
188. 59 228.77 • 

• 
• 0-:::: 5<~4. 90 
66 • 59.6. 90 • 569.70 194. 11 

.:.::5:::. 68 547. 7'l 

• 
• 
• 
• -• 
• 



• • 
• lill/16/06 ~iY, ::::: Ck, F"1'[3E. • '.28 

• • 
• THIS RUN EXECUlED lil1/la1B6 11)';': -:'.-7: 49 • **•***~*********M*~~•**~*****~***~*****•~•*•*****~ 

1-IEC'.2 FlE.U:/aSE DATED NDV 76 UPDATEID M/W 1984 

• ~RROR CORR - 0t,1Z1:,0:.,1Z14,IZl5,IZl6 • MODIFICAlION - 50,51,5~,5~~~4~55~56 
IBl•1 -PC-XT VERSIDN /sPR:IL 1985 

• Ii~ i.. +* ~-¥ ~ il"it--l\ I~ ·It-ii-* ii-*~ ti: ****·11.-¥ **-JI: ******·tE-*"R"i( ****~*~-~~**** • 
• NOTE- ASTERISf (-i.) AT L.EFT OF CROS'3-t,ECTJON NUMBER II\IDICATEc, MESSAGF.: IN SUMMARY OF ERRORS LIST • 
• CHEBOYG"N RI VEFI • 

~iUl11'1(-\RY PRINTOUT 

• • 
SF.:Cl\10 XLCH EL.MIN Q CWSEL HV HL OL.OSS OCH DEF'lH TOF'WID • 1 • 001:~ • 00 551 .. 40 ·:, 7 5 0 • 0 0 580. ::6 • 0 1 • 00 • 00 -::,7:-0(1). 01~ ~8.96 :,80.19 • 

1 • c,11m • (l)(I) 551. L~0 '1400. 00 580.::6 ,01 • IZ)0 .00 4'Hll0. lilC~ 2fJ. 96 38111. 19 • 1 • 001:j .00 551 .. Li 0 4 70(1), 00 580.36 • 01 • 00 • 00 4 700. 01~ :~8. 96 380. 19 
1 • 001~ • 11)0 551. 40 5::~1(2)" 00 '.',BIil. ::,6 • 01 • IZl0 • 00 5'.250 ~ 0C~ ;:·8. 96 380. 1 9 • 

• 500. 0!ZM 500. 00 ~j51 .. 40 3750. 00 580. -.~6 • 0 1 • 00 • 0 0 ~-750. 0C~ '.28. 96 ~J80 .. 2:: 
500. 0mi 500. 00 ~151 .. 40 4 4 0 0 • 0 0 ~80. :;,6 • IZI 1 • 011) • llllZI 44 00. 0C~ '.28. 96 -:':,BIii. :23 • 
51210. 001~ 5 012) • 12)12) ~,s1 .. 40 47012).(Z)(ZJ 580.36 .01 .1210 • (Z)f<l •l700.00 :~s. 96 380.24 • 500. IZIIZICI 500. 00 551 .. 40 5::50 .. 00 580. :'.,6 • 01 • 00 • 00 5'.2S0 .. 12H~ 28.96 380.25 • 

1 980. 011m 14,811). 011) 551.40 3 750. lillil 580. -:. 7 • 01 • Ill 1 • lli 12) :::750. 01~ '.28.97 286. -::;4 

• 1980. 0011 148121. 00 551 .. 40 •l 4 0 0 • 0 !ZJ 580. :::;7 • 0 1 • 01 • 0(11 4400. 1211~ 28.97 286. :,7 
1980. 01,m 148(11.00 !:151 .. 40 4 700. 00 580. ";.7 • 01 • 01 • Ii:) 12) 47012). llllD 28.97 286.-:.8 • 
1 980. 00Gl 1480.01i) 551.40 ~'.2Cilll. 00 580.'37 • 0 1 • 01 • 0 IZJ 5:250 .. 0C~ 28.97 286.4~ • .:;600. 00c, 1620. 00 559 .. 20 3750. 01Zl 580. ·:,7 • 0 1 • 0 1 • 00 ·::750. 0C~ ~'.t. 17 2·:,7. 70 • 
3600. li:l0Gl 16:0.00 ~J59. :."\0 4400. 00 '.·,80. :::;9 . 0'.2 .01 • 00 44(110. 01~ 21. 18 ,...., ..... -, -= 

.._ ~-, I ., / ._1 

• ::600. 012111 16:2(11. 00 55'7. 20. 4 700. 00 580.38 • 0'.2 • 0 1 .!Zll 4700. li:lla 2.l. 18 2'.S7. 77 
"36121121. 00\l 162121. 00 5~9.20 5~50.00 58121. :::'.,8 0"':' 121"' .01 5'.250 .. 0C~ ~~1. 18 237.81 . -· . ~ • 

• ::82121. (Z)IZICI 2;~0. vJ0 559 .. '.20 -=· 750. (1)0 580.37 • 0'.2 • 0 0 • 0 0 -::;750. IZII~ 21. 17 l 7 4 • 00 
~82121. 121!ilCl 220. 00 559.20 4400.00 580. -::,7 0-· • 0 0 • 0e, 4400. 011 21. 17 1 "/4. 00 . -· • 
38~~0. 00C! 2 '.2 0 • 0 0 559.20 4 7 0 0 • 0 0 580.38 .(113 • 00 .(1)1 4 700. 01~ 21. 18 174-.1110 

• ",820. 1210Cl 2::0. 00 559. :·0 5'.250.00 580. ::8 • 0 4 • 00 .(1)1 52::10. 0C~ '..21. 18 174.00 • 
.'..875. 0011 55 .. 00 559.20 -.:;750. 00 ~80.38 . 0:~ • 1211 .00 3750. !Zll~ 21. 18 174. IZl(LI 

• 38 75. 00\l :°J~;. 00 ~59.:20 4 'l 0 0 • 0 0 580. :·.0 0·• • ~11 • 00 44 00. 01~ '.21. 18 l.74.00 . -· 
'3875. 0011 55.00 559.~0 4700.00 580.39 • 0:; • 0 1 • 0(2) 4700. 01~ '.2 L .. 19 174.00 • 
-::,875. 00\l !55.00 559.~0 5'.250.00 580. :;9 • 04 .01 • 00 5~50. V.H~ 21. l 9 l 74. 00 

• :;9:;::5. 00\l 5 IZJ • 0 0 56 : .• 4121 '.7.750.00 580. :.~7 • 0·::; • 00 • 00 ::,750 .12111 16.97 188.86 • 
::;c;,_::~ .• ~10~, 50. 00 56::. 40 4 4 00. 00 580. ::8 • 04 • 1210 • 01 4,,01,:i. 0@ 16.98 J 88. 86 

• -:;9:25. 0flJG~ 5121. 00 56 :::. 40 4 71J0. IZIIZI 580. :::s • 04 , 00 • 01 4 70(1). !Zllo 16.98 188.87 
:,9~~~. 00Ql ~0.00 56::. 40 ~J'25Q'I. 0~ 580. =~9 • 06 • 00 .01 5:~50. VlL~ 1 6. Cf(~ l 88. 88 • 

• • 



• • 
• • 
• T6"T81 6-:!., "'..: l ~~0. 0£;:.';£ IZIIZI " 00. t, l • 6/. "·:.6£ 00 · 0!;~,-; Ill~ • 08'.;i 00 • t 000 • 9:-::. 176 • IZI::. "61. t 179·.:t ~,0 "012!1.17 Ill lZI " 11)0 • ::-- t • t, T "C:.6£ 00 "IZIIZIL 17 0£ ·0sr~ Ill IZI " t 000 "90: 176 

.:S"Lll LZ ";:; l elf.1 "IZl01:r17 IZIIZI" IZI 0 • ·,:_ l • Lt." Z:6:. 0 IZI " 0 0 t, 17 12)£"12)8~ 0 0 " t 01210 "9::.1,6 • 170 "SL t 817"tt 0112! "0SL::. 01/l • 00 • T l • 86" t 6S 00 "0£L·~- 0~"08~ 00" l 000 "9:: 176 • 
IZl 0 • 0 0 ;: .,,;:·::.t ~,0 "12F~G~ •;;(b • ·;::0 • ·= t • bL" "~:_bg 00 "0£Z~ 0£ "1218 1:;; 00 • 12vc;17 12)00 "£:: 1:76 • IZJIZI "li'IIZI;::'; 179 ";: t ~10 " IZI IZI L t, ~0· :20. .: r • trl"::6£ IZI IZl " 0 IZI L 1T Ill!; • 08!;; IZI IZI • IZI S t, IZIIZl0. Sf.:176 • 00 "(l0.: s;: ·;: t el0 "00trt, £0" i:121 " ~l .. 8L"~6£ 0 0 • 00 t, 11 0~"08£ 00 "12)£17 01210 • s::.v6 

• b 6. BL I Btr"tt O.llZI "0£L::. 17 IZI • ·:::IZI. 1 l " 86" t6£ 0 l2l " 0£ L ): 0!;; "08£ ~, 0 • m~ 11 12!00 "('.;0::176 • l T "::.:;:_ 17 t.:·1.t GHZI "0,:;;:;g l, 0 " :: 0. r0· ts ·:::6s 00 "0£Z:£ 09 "9LS 00 "GL·~ 000 "SA68 
ts·t::::11 qg "9l •!Ill" 001. t, 17 0 • :::0 • ~0 . 9l"'.i:.6S 00"00Lt, 1239 "9L!::~ 00 "£1-f" 12!012! "£868 • :0·~:::v· 6T'9t eHll ' 0 0 t, 1, 1,0· ~0" ::0. 6L ·:6£ 121121·• 001:,1,· 09"91.S 12)0 "SL·~- 017.l0"S868 • :c:·t "t2:l7 6~:: . ~.;;. ·~ •l0 "0SL::. 170 • t, 0 • ~0:· 61:., " l 6~; 00 "0<;;LO:" 09"9L£ 00 '<;;L ·~- 00IZl"S868 

• 00 -~::-";:; 66" t t ~~0 "0~2;,:; Ll7.l. £0" Lt " 6£"~6£ 00"0£::£ 09 • ts:;; 12!0 • 00.: 00121 "121 t 98 • • 00"£::-.:L 17i-:. ' t l •liZI "00L.17 L0' £0. L. T • '1:,6 ";36£ 00 ' 012! L 17 IZl9't8S IZI 0 • 0171 ~: 000 • 0 T 98 * 00 "£::.;: L.6 "fl)t el0 • 0(~ 1717 / 0. ~:;;0 .. Lt " l£"~6£ 0 0 " 0 0 1717 09 " t Be~ 00 ·121111;: 0121121 "121 t 98 * • 0~~ "£:.7..~ LT "!Zit .1121" 121£L:: 80" t, IZI • L. l • 'LL" 16£ 1210 "121£L:c 09' 18£ 0 0 ' 00 Z 000 '0 t 98 • • 
El'i:. "69:: t·:. "9 el0 "£017;::'; t, l " Lt " 17 0 " l 'i:. "G8£ 00 "£017;: 00 "9L,;; 00 ·121,;9 12112)171 "121 t 17 A • £:::. -~9;: 68"£ •IIZI. £ l 6 l 0 l • t, l • ::.0 • 68 • t 0,; 00 " £ t 6 T 00 "9LS: 00 "121£9 0171121 • ii'l rt, 8 • 1717 ·::.9;: l9 "S ellZI '0£9 l f.0 ' Tt. Z.121. L9. TBS 00 '0£9 l 1210'91.£ 00 • 0£9 12100 • 0 t t,8 
t 0 "1/19C: l ~:. . S.~ ~10. 0::. ll 1re1 • 9IZI" l0" t ·;::" T 8£ 01il '0:i:. l l 00"9LS; 00"0£9 01Z10"0t1JB • • 9L"98 Z.L .. ~::;; ~l0. £017:: L0" r•-.- • 

~~ 
tr • _, G£. TB£ 0 Ill " £ 0 17 ;: 08.£L~ 0121. 09:-::. 1210121 '12)9 LL 

1218 '£8 ,-r-•r 
.... ..::i ~!;I ~10'£t6l ~t7l- 0Z" r..,,- " ~~ ::;:·~ . T 8£ 12!0 "£ t 6 1 08-~L£ 00 'IZl9::. IZl00 "12!9 LL • 011·~9 1717' -~ Qltll '0£9 l (~121. LI " 1~· -~ tr:3"l8~ 1210 '0S9 t 08.£Lr;; 0121 "09£ 000 '1219 LL • 69"178 6z·s •IIZI "0:-::. Tl C:0 • C, t • i7 t " 60 " t 8£ 1210 •0:-::. t t 08.';L£ 0 0 " 0 9::. 00121 "12J9LL 

• 06 "8121 T 17121 "::. t ~,0 ·0!.;:.:£ l 0 • l 17 " L::. • 17·:·rss 1210 .. 0£:.:£ 0:.;:: "89•7; 0Q1. r~GL 121(:>!0 '012!1:r L • T17"L0t £;8 "~ l •1121 "0IZIL 17 l lZI " 17·:. • l ,-.• £ l . T 8£ 0 0 " 0 0 L 17 0::. "89£, 00-~£L 000 • 0017 L 
£9 "90 t 91.·::t ellZI ' 0 IZI 1717 l 0 ' l::. • s;: .. 90" l8£ 1210 '001717 0L · 89~~ 00"££L 000 '0lllt, L • 9T 't;0 r L£"Z:T. •1121 "0£t.::. 0 0 • ,:- -.- .. ~~ 1z· f8 "08S 00 '0£L'.i:. 0~. "89£ 00"£~L 0012! "00t, L • 
6 t '£0 t 8£".:T •l0 "0C:,:£ 60" r•,-. " -•~ t 17 ' 88 "08':; 00 "(7)~}3£ 0~:. "89£ 00 "121011 T 00111 "£1799 • A::. "170 r 817"c,t •liZI "1210Ll7 1.0· £17 ■ ::: :: . 8L'08£ IZl0 " 0 0 L 17 0::. '89£ 00 • 0 017 l 000 '£1799 • 86'~:121t Gt1 "z;t eliZI "01211717 LIii" 017' 0·- • 

k 2'.:L "08£ 00 "00171, 0~: ·s9G 00 • 0017 t 000 • st,99 
61:r ••:.IZIT ::.:-:. • 2, T •)IZI "0Sf.::. ~Ill" 6~' ,, t., ~., ~M 9 .. 11)8£ 00"0£L::. 0::-~ "89£ 00 "0017 t 000 "£1799 • • 0'..";:. "9C: l t □ "l7I ~,0 .. @~~;:£ 60 " tt. 17:;: ■ t l7 • 08£ 00 "0S~S 0£"!:;9S 00"0Ltt 000 • s1,;::;s 
~~ ·9:.: r 1216 • 17 r ~)(/) • 121121,.17 L0" 60 ' 6 T " ll)17 "08£ 00 "0121Lt• Ill£. £',9£'.~ 00 "0L l T 00121 "£tJC~£ • ,:;::·9;::t t,8" 17! el0 "001717 90" LIZI " L t ' b'c.. 08£ 0 0 • 0 0 17 1, 0£"£9£ 00 • 121, t t 000 ■ i;vt:£ • ::-~;:-- • 9'2. r 68 "17 t •liZI "iZl£L'.:. ~112'J " £0. ;: l . 6'.:.: "08£ 00 "0£L;:. 0£"£9~ 00 • 0L tt l?HZHZl • £ 17 ;:: £ 
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JAN 2 1 1986 

ENGINEERING-WATER 
MANAGEMENT 

A. Introduction 

City of Cheboygan, Michigan FIS 

Cheboygan River 

Study Engineer: JOHNSON & ANDERSON, INC. 

HYDRAULIC ANALYSIS 

This hy~raulic analysis is for the Cheboygan River within the Corporate 

Limits of the City of Cheboygan. The study begins at the mouth of the river 

and terminates approximately 4575 feet upstream of the Cheboygan Dam. Total 

study length is 13,085 feet. 

This analysis is being performed in conjunction with the Cheboygan Flood 

Insurance Study. The modelling was performed by Ole Anderson, P.E. 

B. Available Information 

The primary source of prior information for the Cheboygan River is the 1981 

National Dam Safety Program Inspection Report performed for the MDNR and 

Detroit District of the COE by Mead and Hunt, Inc. That report contained 

initial flood flow estimates, powerhouse, lock and spillway information and 

dam elevation rating curves. 

An additional source of information was the 1977 edition of Nautical Chart 

14886 of the Inland Route, Michigan. That chart provided additional river 

depth information which supplemented field surveyed data. 

During the study, cross section information was obtained for nine valley 

sections, two bridges and one dam. The field survey was performed in 

September 1985 by Westshore Engineering and Surveying, Inc. of Muskegon, MI 

under subcontract to Johnson & Anderson. 



Aerial photography performed by Abrams Aerial Survey in May, 1984 was used 

to provide base mapping from which stream distances were measured. 

The higher water surface of Lake Huron at the 100 year stage superceeded 100 

year riverine flood elevations from the river mouth to the base of the dam, 

therefore, the flood outline to be traced by Abrams in that area is due to 

the higher lake flooding. 

C. Hydrology 

Stream flows were determined by a streamgage analysis performed by Johnson 

Anderson, reviewed and approved by the MDNR in a letter dated 

March 12, 1985. Q10=3750,Q50=4400,Q100=4700,Q500=5250. 

D. Starting Conditions 

The mean annual flood elevation for Lake Huron at Mackinaw City, MI was used 

as the starting elevation for all four flows studied. The arithmetic mean 

of annual peaks from 1915-1983 of 579.41 adjusted by 0.95 feet to Cheboygan 

NGVD yielded 580.36 as a starting water surface. 

The water surface was restarted above the Cheboygan Dam using a hand 

calculated elevation for each flood. The rating curve in the dam safety 

study was suspect, because changes had been made to both the power house and 

spillway since the 1951 Michigan DOC report which was the basis of the dam 

safety study rating curve. Based on data supplied by Phil Leege, the 

engineer at Proctor & Gamble responsible for operation of the power house, 

the turbine race is now rated at 1600 cfs at 13.5' head with each of two 

side races rated at 685 cfs at 13.5' head. 

The spillways were calibrated based on the April 8, 1976 flow of 3700 cfs 

which was measured 1000' upstream of the dam on that date for the Cheboygan 

River Water Quality Station 04-132052. The recorded water surface was 

592.60, all spillway gates were full open as were flow gates through the 

power house. The calculations which are attached, determined a discharge 

coefficient for the spillways. For each recurrence interval flood flow, 



discharge thru the power house was determined from the attached rating 

curve, the balance of the flow was through the spillway gates, and by using 

the the relationship determined in the previous step, the dam pond water 

surface was determined, 

E. Method of Analysis 

The standard HEC-2 program was run on our in house IBM-AT or IBM-XT, The 

State Street drawbridge was modeled using the special bridge routine i.e., 

there were piers and the channel could be easily approximated by a 

trapezoid, The Lincoln Street bridge, however, had a very irregular bottom 

and was modeled using the normal bridge routine, In either case the losses 

are so small that use of either method would not effect the water surface 

measurably, 

A single' roughness factor of 0,030 was used for the channel, and 0,060 was 

used for the overbanks, Overbank roughness is inconsequential as the flow 

is contained in the channel, Channel roughness is impacted by the fact that 

most of the river has been dredged. 

F, Floodway 

The 10 through 500 year floods are contained within the channel, therefore 

no encroached floodway was investigated, the natural floodway at each cross 

section will be the same as the designated floodway. 

G, Assumed Dam Operating Policy 

The Cheboygan Dam is operated by the MDNR, Waterways Division under the 

supervision of Carl Dunster (Phone 616-627-9011) so as to maintain Mullett 

Lake at the following levels: 

April 15 to October 15 

October 15 to January 1 

January 1 to April 15 

593,6 NGVD 

593.1 

592,65 



The pond elevation above the dam will be held lower than the Mullett Lake 

level to account for losses in the river hydraulics, often the pond is held 

at 592,6 to maintain the lake at 593,6, Fine adjustment of flow through the 

dam complex is done by the automatic ring gates in the power house which 

are ~ontrolled through a computer link to a pond level sensor ~nn ~n 

automatic gate controller. When the power house is unable maintain pond 

level because the ring gates are full open, the MDNR is notified and they 

will open as many spillway gates as necessary for the power house to again 

control the pond level, 

During a, flood flow, losses in the river become larger so that it is 

necessary to lower the dam pond further to try maintain the lake at legal 

level. At flows of the 10 year magnitude and beyond, it is necessary to 

allow full flow through the power house and hold all six spillway gates wide 

open in ,order to keep the lake at a reasonable level. 

It is further assumed that there will be no attempt to divert flow through 

the lock' structure as there are no provisions to do so, 
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******+•******•****************·********************~* 
* WATER SURFACE PROFILES * 
* VERB I ON OF NOVEMBER 197 6 * Johnson & Anderson, Inc. 
* UPDATED MAY 1984 * 
* IBM-F'C-XT VERSION * 
* RUN DATE 03/1~/86 TIME 1~:04:~1 * 
**•**~*+➔ *•~~~**+*➔ *++***************+********++¥➔ +++* 

X X xx ... :..xxx 
X X X X 

' y X ' xxxxxxx xxxx ' X X X X 
X X X X 
X X xxxxxxx 

Consulting Engineers 
Dray,ton Plalna. Michigan 

xxxxx 
X X 

X>-XXX 
;( 

,: X 

xxxxx 
X 
X 

X>:XXX 

xxxxx xxxxxxx 

***~*************************•******~** 
* U.S. ARMY CORPS OF ENGINEERS * 
* THE HYDROLDGIC ENGINEERING CENTER * 
* 609 SECOND STREET, SUITED * 
+ DAVIS. CALIFDR~IIA 95616 * 
* (91 □) 440-~105 ~FTS> 446-~105 * 
++~+~++++************~*•*~*****~**+***➔ 

G.~.,_NT ~'P ~IS 
'&LP..C.~ R,"&i 
!llATO~~'- F\...000\>.J~"c' 
\C>. ~o . ,00 . ~oo VEA~ . . 

! 

, ) 

-, 

·1 

') 

) 

J 

:) 

:) 

) 

, ) 

_) 



I 
·1 
') 

I 
I 
·J 

I 
I 
-i 

I 
I 

) 

I 

--., 
I 

-
I 
I ., 

1· 

0"3/1:2/86 1.::::04:22 

****~*************~******~+*********************** 
HEC2 RELEASE DATED l'-IOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02.07,.04. □5.00 

MODIFICATION - 50,51.5.::.5:..54,55,56 
IBM-F'C-XT VEflSIOhl APRIL 1985 

*¥*******~**************~*******+*+++*********~+++ 

FR FREE FORMAT 
C 
Tl JOB 1:.::0::2-0.::: GRANT TVJP. FIS 
TC, .:.0 YEAR FLOOD WITH l,,JINTER POOL ELEVATIOI\I AT ALVERNO FOND 
T::; BLACf R. ABOVE ALVEF.NO 

Jl I CHE Cf IND NINV IDIR STRT ME1RIC 

"· 0. 0. 0. .000000 .00 

J'.2 NPF.OF !PLOT PF.FVS XSECV XSECH FN 

1. 000 .000 -5.000 5.000 '.2.00.000 • 000 

J- VARIABLE CODES FOR SUMMhRY PF-:INTDUT 

:::.:s. (2)(2)0 -:.'8.0-00 4'.2.000 4-:.'",. 00(2) 1.000 Hl.000 

4.000 .000 .000 .000 .000 .000 

NC • 0:::1 • 0:: 1 .0'.26 • 100 • -::00 
JUST US ALVERNO DAM SYNTHETIC DATA 

X1 1.000 4.000 .000 '350.12100 .000 
GR 617. 01210 .000 600.17.100 50. 0121(2) 600.01210 

SECTION TWO 
X1 '3700. 000 2::. 000 54.000 308.00(2) -:;700. 00121 
GR 6'36. 600 .000 632.70121 10. (2)(2)0 618.800 
GR 611. "300 64.01Zl0 t:. 10. 100 6g.000 608.400 

GH 595.':00 114.000 595. !212l0 1 :_";9. (]00 596. '300 

GR 60'.2. "300 ::-:9. e:100 61J5.000 :·64.000 61G.'300 
GF: 617. 400 "3:25, C:112l0 6:28.'300 450.000 .000 

NC .0::;0 .000 . 00121 .12100 .000 

' 
) 

PAGE 

THIS RUN EXECUTE:D 0:./l::'./86 1:2:04:::::. 

) 

') 

H\JHJS D WSEL FD 

.0 :,~50. 610.500 .000 
) 

ALLDC IBW CHNIM !TRACE 

.01210 .000 .000 .000 ') 

11. 000 1::.000 14. 000 8.000 

.000 .000 • 000 .000 
) 

.000 .000 .000 .00121 .000 
.) 

.000 .1211210 • 000 .000 .000 {!I 
-:;00. 0121(2) 617. 000 :350.000 .000 .1211210 

:, 
3700.000 3700. 000 .017.10 .000 .000 

40.000 615. 900 50.000 615.500 54.(2)00 

'/4.0eJ0 606.900 79.00121 60"3. 4012) 89.000 
!04.000 598.200 189.000 6rJ1.41J0 ::14.000 
'.289.000 611. '30121 '.::95. 000 615.91J0 :;t!JB. !u00 

.000 .000 • 00CJ • B0f1 . (2)00 

.000 .000 .000 .000 .(2)00 

• I 

. : 



I 
I ' 

, ) 
0::;11:!/86 1::04:~2 PAGE ~ 

I 
~ 

SECT I ON THFi:EE 
X! 5760,. (2i0IZI ::0. e.100 '.25,000 49::!. IZIIZIIZI '.2:060.000 '.2060. ILJIZHZI '.:'IZIC0. 000 .000 .0012'.1 .000 

I 
GR 618.000 . 000 616.600 10.000 614.500 '.25.000 611.:'.:00 4~5. 000 610.80'1 45.000 
GR 610. 800 ~i0. 000 610.500 55.01210 610.::.0121 60.000 601G, 800 70.000 609.'.200 95.000 
GR 608.80121 1:10.000 608.600 145,000 608. 61li'0 170.0©0 o0t8, 400 195.000 608. :00 '.2::!0, 000 
GR 601.:;00 :!.ll5.01Z10 ~i96. 000 ~70.0~0 595. 40'0 295.1?100 596. :.00 -:.~IZI. 000 5'7'6.500 ':,45. 00121 
GR 599", 100 J'?'IZI. 000 ~:;99_ 41Zl0 :'95,000 600 • .200 4:20. 0121121 6(2!16.-.::00 445.12100 609.800 470.01210 

I GR 611.-:.IZl0 4E:5.G00 c:115.000 49'.::.000 618,400 510.000 62:3. 100 ~:-5. 000 624. BeH~ 545. C'.'l:0121 

.000 .000 .000 .000 .000 
) NC • 0:!1 .0-:::0 • 0'.2:9 . 000 • 00Vl 

SECTION FOUR 

I' XI 84001. 121/lllZI :::"",. 0121121 1'.25.000 -:.::5.000 '.2640. 00© '.2640. ~W'lt21 '.264-0. IZUZ•Ql • IZl(l)Ql .000 .0~0 ) 
GR 619".90121 .000 615.9~0 ::s.m10 615.700 75.000 615.40121 90.IZIIZIIZI 61'..2.5Cm 1:'5.01210 
GR bl 1. '.20121 1 ::5.1211210 b10.l100 141ll. l?J01Zl 608. □00 145.0~0 6016. :::!121121 150.12100 60: .. 900 17~.0011) 
GR 601.:::1210 1El5. 000 600.70121 .:'10.000 600.600 :::35. 000 61Zi5.Hl0 '.27G.IZl00 603.70121 '.285. 0121121 
GR 609.71210 :::c:;• 0 .00121 610.00121 ::04.000 610.600 :::10.121~0 611. :::1210 :::14.12100 61:::.7 □0 :',:::5. C!l00 

II GR 615.mm :;-::g .1210121 619. 10121 ::64.121~121 625.400 :::89.1211210 .01210 .12100 .0'01il • 00121 

NC .03121 .121121121 .0121121 .0121121 .000 .0121121 .1210121 • fil01Zl .000 • 01210 
SECTION FIVE 

II Xi 105401.12100 :'.:::. 00121 75.00121 '.286.01210 214121.IZ!IZl!ZI '.2140.12)00 '.214121.000 • 01210 .01210 .01210: ) GR 621. 5121121 .000 619. 100 10.0~0 616.~00 '.25.000 615.1210121 5"'3. □ 0121 613.900 75.12100 
GR 611. l 1210 E17.[l00 bl~.61210 9:2.000 61®. 100 97,000 0019. 600 10'.2.1211210 6UJ8.100 11::. 00□ 

) GR 606.000 1-:;7. 0121121 61214.41210 16:2. 000 604. 100 187. Olt!IZI 61:::1:0. 80121 :::1:2. 000 60~.8"" :::::7. 0,]0 ) 
GR 606. 7,00 '.2blZl.001ZJ c:,07. 700 265.0©0' 609.700 27121.000 61 l. 100 ::"75.e.121121 616.301Zl 286.000 ,, GR 618:.60121 31Z)B.mJ0 6::"121. 10121 ::15.12100 6'.2:1.600 4 :;0, 000 .000 .01210 .□0□ .000 ·, 
NC • 0::::1 .12100 .1211210 .01210 .000 • 00121 .01210 .000 .000 • 000 

CORPS A-A FROM 1965 F\EPORT 

II Xi 1=700.000 14.000 100.000 :240.01210' .2160.01210 2160.000 2160.01210 .000 .12100 .000 
GR 625,.1210121 • 00121 ti'.20.01210 50.000 614.000 100.000 61::".000 10::. 01210 610.000 1:20.12100 
GR 607.50121 14-0.121121121 t,07. 00121 160.01210 61217.000 180.000 6017. :::00 ::::00. 00121 609.000 ::20.000 

".) GR 610:.12100 2:'.6.1210121 61 '3, 2121121 2:::0.000 613.700 240.000 6'.:::0. 000 '.270.01210 .000 .0.00 :J 

I) NC .01210 .000 .121:::"6 .000 .1211210 • 000 .12100 • 000 .12100 .0(210 
CORPS B-B FROM 1965 F(EPORT 0 Xi 1 :2'8501. IZIIZIIZI ·1 :::. 1210121 1.1210.000 250.0121121 150.12100 150.IZ!IZIIZI 15,0. 000 .121121121 .000 .000 

GR 6201. 000 7'0.000 614.000 100.000 606.500 1~0.000 612llo.800 140.000 608.90121 160.00121 

'I) GR 6-.17.1211210 173.00121 608.:::0121 185.000 607.51210 194.000 610. 100 2::121.1210121 612.'.200 24121. 0-17.10 :, GR 61]:.700 .'.2!50.000 ti.:'0.000 265.01210 .000 • 00121 .1211210 .01210 .01210 .000 

NC .000 .046 .00121 .00121 .00121 • 000 .000 .1210121 ,IZ.IIZIIZI .01210 I _, 
CORFS C-C FflDM 1 q65 F1EF'ORT . 

Xi 13,270,. 000 11.12100 100.000 :::c:-121.000 42121. 000 4'.20. 0(2'.illl 4'.2:0. 000 . □ 1210 .000 • c,00 ,, GR 6:!(iJ.00'0 -:·0.12100 bl::. 000 100.000 609. HllZI 1.20.01.?!0 6C?J9.000 l40.G01Zl 609.000 161(1. □ 00 ) GR 608:.500 l BIZ!. 000 61218.000 :200.000 607. 5C:l0 ::0. 001Zl 61 :. 000 :40.000 614.:00 :26O.0-llt!Zl 
GR 6:Zfll. 00121 '.27121.00121 .121121121 .00121 .0017.1 • 1211210 .000 .000 .000 .000 

' CORPS C-C' FROM 1965 F:EPORT REPEATED ~_) 

1-1 Xi 1 :;701£!1. 01210 .000 .000 .l"J00 4::;0. 000 4::;0.12100 4::0. 000 .121121121 .1211210 • 01]0 

I' 
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I NC .12)12)12) .12)012) • 12)33 .12)12)12) .,000 .12)012) • 0012) • 0,00 • 000 • 000 
"l SECTION SIX 

I 
Xl 138712). 012)0 :Cl2l. 12)012) • 012)12) 16::!.000 170. 012)12) 170.000 1712).(')IZ)IZ) • 012)0 .000 .12)12)12) 
GR 617.700 .0012) 615. ::00 112).!2l<J0 611..4012) 17.000 609.100 2::!. 011ZHZI 60E3.12)00 -:2.7. IZIIZIIZI 
GR 606. 400 ::::!.IZIIZIIZI 604. 312)12) 57.000 60'3., 400 B::!.000 601.7012) 107.12)112)0 61,lE).9012) 1 7-IZI. 000 
GR 610.1210121 1::5.000 611. 400 145.000 61::; .. ]00 16::!.000 614. 4121121 194. 121,0121 61~:i.000 ~07.000 
GR 616. 312)0 ::!45.IZIIZllZI 616.-:.00 ::!60.000 616., 100 :'.95.000 616.500 ::45. 0100 617.100 380.012)12) 

I SECTION SIX MODIFIED FOR SILTATION ACROSS 1/2 OF CHANNEL 
Xl 1 ::9:!0. 000 17. 12)012) . 000 16:2. 000 50.,000 50.IZIIZIIZI 50.000 ,IZIIIZll?/ .12)12)12) .12)12)12) 

) GR 617.700 • 000 615. -.:.00 HJ. 000 61 L 400 17.000 609. 1012) ::~.0-00 60€3.000 27. 000 

I 
GR 606.4012) ::::.000 604. :::00 57.000 6112) .. ~00 8:C.0012) 611. 412)0 145. (Zl1tz11Z1 61::.312)0 16:C. 012)12) 
GR 614.400 194.000 615.012)0 ::!07.000 616 .. :;00 245.000 616. :00 260.000 616. Ha121 295.000 
GR 616.500 ::45.000 617.112)121 ';;812). 00CI .. 0012) .12)012) .12)12)0 • 0'012) .000 • 012)12) 

SECTION SIX-A ALSCJ USGS AUX GAGE 

I Xl 1 ::970. IZ\00 :::;.000 10.000 169. 12JIZ)IZ) 50.,000 50.000 50.000 • 1211210 .012J0 • 0012) 
GR 617.700 .000 615.:::00 112). 000 61 L400 17.12J012J 6112). 4012l :!2.121100 61Z)E3. 9012) 2.7.01210 
GR 

. 
608. 1012) 2-:::.000 605.400 42..000 60::: •. 000 67.000 60::::. :::00 9:::. 0100 60::. 112)0 117. 012)0 

( 
GR 605.:::00 127.000 607.612)0 1:::1.000 610.,200 14'.2. 000 610.900 147.0100 61l.4012) 15:::. ~1210 
GR 61:::.::00 169.12)00 614.400 :::01. 000 615., 0~0 ::14.012)0 616. ·.:::izi0 :::5::.01121121 61t), :;00 267.012)1!) 
GR 616. 100 :::0:::.000 616.500 7-5'.2.. fJ01Z/ 617 .. H:)0 -.:,87. 000 .12)00 • (Jl!ZIIZI .0012) .12)12)12) 

NC . Q'/46 • 0:::1 .12)35 .12)012) .000 .000 .000 • 0112)0 .12)00 .12)12)12) 

I 
CORPS D-D FROM 1965 REPORT 

Xl 1508121.000 1 ::. IZ)IZ)l2J 112)12). 012)12) :::e0.000 11111)., 012J0 11112).12)012) 11 llZJ. 012)0 .0100 • 12J012) .12)12)12) 
GR 615. 000 81.000 612.500 100.0012) 611 .. 700 1'.20.000 61121.800 1412). 0,012) 607. 700 160.12)12)12) 
GR 607.500 1812). 012)121 605.100 :::00. 000 604. 900 :c::0. 12J00 60l;).17.l00 '.240. 0100 61Z)E3. :;12)12J .'.260 .. 000 

( 
GR 614.12ll2l12J :C812J.12)012) 615.000 287.000 .,012J121 .0012l .12Jl2J121 • 0l~IZI • 012Jl2l .IZIIZIIZ) 

NC • 012)0 .12J46 .000 • 12)12)12) • 000 • 12JIZ)0 .12J012J .12)1~12) .12)12112) .12)12)0 
SECT! ON SE VEN 

Xl 15:;90.000 27.000 75.000 :!60.000 :::10.000 310. 12J012) 31l'l. lZ)IZ)0 .12)1~0 • 012)12) .12)12)12) 

I 
GR 6:Cl. 612)12) .12)12)12) 617. 500 :::5. 000 615., 000 37 .12JIZ)l2J 613. 000 75.0100 611 .• 412)0 0:;.12)012) 
GR 610.::::00 88.12)12)0 612)9. 8012) 93.12)12)12) 608. 712)12) 98.0012) 612)8. 312)12) 112)8. 01~12) 607.300 1:::::.000 
GR 607.500 1.58.000 • 612)7.912)12) 183.000 612)8.,12)00 :::00.000 609.200 232. 0100 609.41210 :2::::.w.000 
GR 609.61210 2-42. 000 611.4121121 ::'47 .0121121 614 •. 500 '.260.000 615.:00 291. 01~0 61!":i.'.200 :;~1.000 

I 
GR 615.0012) 4:!2.000 615. 012)12) 472.000 614., 400 522.000 614.500 572. 011210 61L~. -:300 62:2.12100 
GR 616.800 67:!.000 619. 712)12) 697 .12)12)12) • 012)12) .12)12)12) .012)12) • 012)0 .0012) .12)12)12) 

NC • 04'.2 • 0::1 .0'.26 • 0012) .,000 .000 .000 .121100 .012)0 .000 JJ 
SECTION EIGHT WlTH MATCHED ELMIN AT THIS STA W/CDE REPORT 

I Xl 15900.000 '.25.000 '.200.000 376.012)0 510,00B 510.000 510.000 . 0121121 -·. :;00 • 000 
GR 6'.21.900 .000 617. 6012) 50.000 615.800 100.000 615.::ei0 1 :::::: , 01210 61::. 500 ;2012).12)12)12) 
GR 611. 300 :C:C4. 012)0 610.612)12) 2'.29.000 610.00121 ::A. 000 608. 712)0 :::::;9. 012l0 606.:.0121 '.249.000 
GR 60:'..400 '274,000 60:::.500 '.299. 000 604.900 :::'.24.000 612)7. 112)12) :;49. 012)0 601,1. 500 ~61.12)12)12) ., GR 609.812)0 ::;,66. 000 610. 600 371. 000 61 1., :C012) 376.000 614.:!00 400. 01210 61~). :::00 500.00121 

I GR 616. '.cl2)12) M:lill.000 616.500 67:!.000 615. :::00 7012). 12JIZ)0 616.900 8012).12)1~0 617.90B 8:C5.12JIZ)IZ) 

11 
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1· SECT ION EIGHT 
Xl 17:C70. 000 • 000 . 000 .000 1 7.70. 000 1 7.70. 000 17.70. 000 .000 • :;00 .000 

I, NC .000 .000 . 000 . '300 .se0 .000 .000 .000 .000 . 000 
REPEAT OF SECTION EIGHT :C00 FEET DS BRIDGE 

X 1 17704.000 .000 • 00121 • 000 4:;4.00□ 4:;4_000 Ll::4.00121 .000 .000 .000 

I SECTION NINE JUST DS OF NORTH RIVER ROAD BRIDGE 
XI 17904.000 :C0.000 :C0.000 :C61.000 :C00.000 :::1210.000 :::0121.000 .766 • 000 .000 
GR 6:.!6.600 20.000 624.7-0121 21. 0(Z)0 615.84121 46.000 611.:;60 57.0121121 609.550 6'.2.000 

) GR 610. 000 67. 000 609.000 7".2..000 605, L100 8:.!.000 601.10121 J 07. 0121121 b00,600 1 ::;::: • 000 

I 
GR 601. 100 157.000 601. 500 179.000 606.51210 :C04.000 61214.500 '.215.1210121 606.'.2.00 '.2'.20.QIQl0 
GR 608.900 :::'.25.0121121 611. 360 ::::;0.12100 615.500 '.24:::.01210 621.'360 :::55.000 6:::2. 9:,0 :::61. 000 

SB 1.050 1.560 :::.61210 .000 84.000 8.000 2961. 000 :c. 900 61211.500 601. 500 
SECTION NINE JUST US OF NORTH RIVER ROAD BRIDGE 

I Xl 17960. 000 .000 .000 .000 56.000 56.0121121 56.00121 .000 .000 .00121 
X2 .000 .000 1.000 6:::::. 0(?)0 6:C4.000 .000 • 000 • 000 • 000 • 000 
x:::; rn. 000 .000 • 000 .000 .0121121 .000 .00121 6'.25.01210 6:::5.017.10 .000 

") 
REPEAT OF SECTION EIGHT 50 FEET US BRIDGE 

l XI 18010.12100 :!5.000 :C00.000 :;?6. ocm 50.000 50-. 00121 50.GB0 .001,) • 000 .00!1) 
GR 6'.21. 9()0 .000 617.600 50.00121 615.800 111l0. 000 615.:::1210 1 ::!:. • 000 61:::.50121 2012).000 
GR 611. :;00 :::'.24.000 610. 600 '.229.000 610.000 :::A. (Zl00 608.700 '.2-::9.BG0 606. :;00 :'.LI 9. 0B(ZI 

I 
GR 60~.41110 '.274.000 603.500 '.299.000 604.900 ::24.1210121 607. 11210 ::49.000 609.500 ::61. 000 
GR 609.800 :;66.01110 610. 600 :;71. 000 611. :;00 376.000 614.~1110 400.000 615.:.00 500. (Zl00 
GR 616.200 6 □0.000 616.50121 67'2.000 615. :m0 700.000 616.900 800.000 617.900 B'.25.000 

-
NC .0111111 .04:C .000 • 100 • :;00 .000 • 01110 .000 . 000 .000 

SECTION TEN 
Xl 19840.000 '.26. 12100 150.000 370.01210 1B:;0. 000 19:;0. 000 1830.000 • 000 .000 .000 
GR 62121. 70121 .000 616.500 40. 000 615.500 50,000 61'3.800 100. 000 613.200 150.000 
GR 611. ::1110 185.000 610. 700 190.000 610.100 195. 000 609.80[!) :C00.000 61218.800 :C10. 000 

I 
GR 605. :;1110 ::-::5.000 605.:C00 :260.000 604.000 285.000 61213.900 :;10. 000 609,100 -:.-:5.000 
GR 609. 800 350.12100 610.30121 ::.0121.00121 610.900 365.11100 611. :;00 :;70.00111 612. ::00 370.000 
GR 611.800 5'?0,000 61'.2.900 613.01210 61:;.400 68:2.000 615.500 738.000 615.900 750.000 
GR 617.000 870.00111 • 000 • 00111 .000 .000 .000 .000 • 000 .000 

I NC .021 , 000 .000 .000 .000 .000 .000 .000 .000 .000 
SECTION ELEVEN 

_) XI '.21485.000 3-::.000 85.000 '.287. 1210121 1645.000 1645.000 1645.1211210 . 000 . 000 .000 
GR 619.300 .000 618. 800 10. 000 617.800 ::.s.000 616.500 60.11100 615.500 76.000 

I 
GR c14. 800 85.0121121 611. 400 95.000 610.600 100. 000 610.000 105.12100 609.400 110. 11100 
GR 608.700 1:!0.000 60~.600 145.000 601. :;00 170. 12HZl0 599.800 195.000 6(Zl1. 000 :!'.20a 000 
GR 607.El00 '.245.000 610. 100 '.260.000 610.500 .'.265.000 611. 000 '.270.000 611. 300 :!75.000 
GR 61:::.800 287. 000 613.100 449.000 613.900 566.000 614. 000 612.000 614. 400 6:::5. 000 

r GR 614.900 76:::.000 61::.900 785.000 614.:::IZHZI 885.000 613.800 985.000 614.000 1085.000 
GR 615. 700 1140.000 616.100 1185.000 616.600 1285. 000 .000 • 000 .0011! .000 

_, 

I 
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03/12/86 12:04:22 PAGE 6 

SECNO DEPTH C\.-JSEL CRH-JS \!~SEU' EG HV HL □LOSS BANf ELEV 
Q OLDS OCH OROB l~LOB ACH ARIJB VOL TWA LEFT1RIGHT 

I TIME VLOB VCH VROB )(NL XNCH XNF\ WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR ITRIAL !DC ICIONT CORAR TOPll;IID ENDST 

) 

I 
*PROF 

CCI-IV= .100 CEHV= .::;00 J 
*SECNO 1. !2100 

JUST US F-iL\IERND DAM ~3Yt'HHETIC DATA 

I 
1.00 10.50 610.50 • 0C, 610.50 610.51 .01 ·"" .00 617.00 ) 

::::50. 0. ::;50. 0. "· ::c;i49_ 0. "· 0. 617.00 
.00 .00 .8~ .1110 . 0::1 .0:,6 • 0:: 1 . 000 600.00 19. 1~ 

") .0©00UZl 0. 0. □. 0 0 0 .00 ::'."11.76 7~0.88 

I .,._SECMO :;7(2)0. 000 
SECTION TWO 

:;700. 00 15.54 610.54 • 0111 .1110 610.56 .0:: .05 .,00 615.50 

I 
'.2350. 0. '.2'350. 0. 111. :2174. 0. ::1s. :~3. 615.90 ) 

.95 . 00 1.08 .00 • 0:,1 .0:26 • 0:: 1 • 00C?l 595.,00 67. 18 
.000018 :;700. '3700. ::700. " 0 0 .00 22:: .. 24 :_:90, 4:: 

) ) 

I +SECNO 5760.000 
SECTION THREE 1 

5760.00 15. 18 610,58 • 00 .1110 610. 59 • 01 • 0:; .. 00 614.50 
:2::50. 0. 235121. 0. 111. '.29::5. 0. ::;::,e. ·39_ 615.00 

i'-
1.67 .00 .80 .00 • 0::0 . 0::6 . 0'.21 .. 000 595,.40 53.71 

.000015 :2060. :2060. :2060. 1 0 0 ,lll0 4:24. 1216 477.77 

~..) ) 
*SECNO 84t1'0. 000 

I 
SECTION FOUH 

8400.00 10.0::; 610.63 .00 . ""' 610.70 .07 .lll9 .0'.2 612. 50 !) 
:!:::50. 111.· :2350. 0. 0. 1105. 0. 4-61. 156. 613.70 

:2.01 .00 2.13 .00 • 0:21 • 029 .0::0 .. 000 600.60 137.39 

·1 • 00111147 :2640. '.2640. :2640 • l2l 0 0 .00 17~.80 310.18 -:., _, 
+SECNO 10540.000 

SECTION FI 1)1E 

ll 1054©.00 7 ~,~ 611.02 • C'\0 .00 till.11 .12)9 .4~ . 01 61::.90 
:2::s0. 0. ::!-:,5121. 0. o. 975. 0. ,51 '.2. 65. ~16.::0 J 

'.2.:26 .00 '.::, 41 .00 • 0::0 • 0:C9 .0~12) .000 60"'3.80 87.79 
• 000246 '.2140 • '.2140. '.2140. :, 0 0 .0111 186.92 ::!74.7::! 

l ,) 

I, _) 

•· 
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I 
0::;/1~/86 12:04~:::":.' PAGE 7 

SECND DEPTH CWSEL Cf"IWS WSEU EG HV HL CLOSS 3,;N~ ELEV 
Q QLOB DCH QROB ALOB ACfi ARDB VOL TWA LEFi/RlGHT 

I T:iME VLOB VCH './ROB XKL XNCH XNR vrm ELMlN SSTA 

SLOPE XLOBL XLCH XLDBR ITF..IAL IDC ICONT CORAR TOPWlD ENDST 

J 

I 
*SECNO 1~700.000 

CORF"S A-A FROM 1965 REPGR"T 
1:C70lll. 00 4_q3 611.93 .00 .ea 61.2. ::1 .40 1. 1:; .09 614.00 

:::350. ii). 2750. "'. "· 460. "· 547. r:;. 61"3.70 
2. ::7 .00 5. 10 .11)0 • 0::1 .0::9 • e:,::0 • 00'21 007.IZl:zl 10::. 55 

r .00176:: ::::160. ~160. :::'.160. :, 0 " • 00 1.::::4.87 :2.::?8. 4:: ', 

) *SECNO 1~8513.000 
COFff'S B-B f ROM 196;5 RE:f'ORT 

~ 
1::!E50.00 5. 71 61::. :::-1 . ""' .00 61.2.55 .34 . :: 1 'l'll 614.00 

2351ll. "· ~C".50, ". 0. 50'.2.. "· 549, 73. 61::.70 
:,, 38 • 00 it. 6B . """ .0:::.1 • /Zl2.6 .0~0 • 0012'1 61Zi6.50 104.76 

~001184 150. 150. 15/Zl. 2 "' " . "'" 135,34 :240.10 

r ) 

+SECNO 17-~70. !2,00 
--, CORPS C-C F'ROM 1 '=<6~- REPORT 1 

13:'.70.00 5.:23 61:::. 7:, .cm • 012l 613~06 • 0~ ~50 .00 613,00 

11 
:'350. 0. '.2350. 0. 12). 51 ::. 0. 554. 74. 614.20 
:'. 41 .00 4.58 .00 • 0:' 1 .0:'.6 .046 .000 607.50 101. "38 

• 001:,04 420 • 420. 4:20. 2 " 0 .11112) 145.27 '.::'.46.65 

r *SECNO 13700.000 
CORPS C-C FROM 19o5 REPORT REPEATED 

-J 13700.00 5.74 613.24 .00 ·"'"' 61'3.48 .::5 .42 . "'' 61.::.00 ) 
:::50. "'· ::3512). 12). "'. 589. 12). 559. 76. 614.20 

I) ::.44 .49 3.99 ·'"" .. 0:21 .0'.26 .046 .0012) 607.50 97.55 
.00081211 430. 43G. 4:50. "' "' 12) • 00 153.76 251. ::;2 ;J 

r +SECNO 13870.000 :i 
SECTION SIX 

13870.00 11.78 613.48 ·"'"' • 11)12) 61":..56 .08 • 0b .0~ 617.70 

_I :'.::50. ill. :;:;50. 0. 12). 1049. 0. 5~:,. 77, 613.:;0 
:'..46 . "" ~-'.24 .09 • 021 • 12r:::: ,(1146 .000 601.7121 1:-.-;:.7 

IJ 
• 11:1110158 170. 170. 17il • ::: I') 0 • 00 15:;.97 167.~4 

*SECND 1-.:;920.000 

) SECTION SIX MODIFIED FOR SILTnTION ACROSS 1/~ OF CHANNEL ) 

l¼ 

139:,0.00 9.10 613.40 .00 . .,,,, 613.6'.2 --- .02 .04 617.70 
'.2350~ "'· :::~512). Ill. 11). 6~0- Ill. 564. 77. S13. ~<0 

:!.46 .0C :-..n • 14 ~ 0'.21 ~0::::; .046 • 0130 604.::0 1 :;._ 4;:: 

.0~1078 50~ 50. 50. ~ "' 11) . ~"' 151. 41 104. B'.2 

I-' 
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0"'3/12/86 1::: 04: :~2 

5ECND DEPTH CWSEL cr,ILilS WSEU, EG H\I 
0 OLOB OCH OROB ALDB f-lCH AF~OB 
TIME VLOB \ICH VROB XNL >::NCH ,.;t-~R 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

-1>-SECND 1:.970.00121 
SECTION SIX·-A ALSO USGS AUX GAGE 

1-:,970. 00 11.49 61::.59 .11)11) • 11)11) 61-:,.65 .06 
2:::50. "'· ::-:s0. □. "'· 1167. !. 

'.C.47 .012l :.-. 01 . l J . 0::1 . 0:::::: .046 
.000140 50. 50. 50. :, 12) 11) 

-1>-SE_CND 151080. B1210 
CORPS D-D FRQM t t;-65 FiEPDRT 

15080.00 B.9121 617,.80 .012) .00 613.89 .09 
::::::s0. -·. 2::47. 0. 6. 979. 0 • 

2.60 .44 ::.40 .011) . 046 • 0-:,5 • 0::1 
.000335 1110. 1110. 1110. :, 11) 0 

*SECNO 15::90.12100 
SECTION SEVEN 

15390.00 6.61 613.91 .11)11) • 00 614.00 .10 
2351ZJ. ,. :'7.4 7. 11). 8. 947. 0. 

2. 63, • ~7 :C.48 .12)0 • 046 • 0:0:5 .046 
. 00038~: 310 • ::10. :::10. :, 12) 12) 

*SECNO 1!:i900. 000 
SECTION EIGHT WITH t1P1TCHED ELMIN AT THIS, STA W/COE: REPORT 

15900. 0121 11. 93 614.03 .00 .00 614.07 .05 
:i::s0. 1:;. :'"308. :'.9. 48. 1317. 39. 

2. 7;~ .27 1. 75 .76 .042 • 0:::6 .021 
• 00006::i 510. 510. 510. 2 12) 12) 

-1>-SECNO 17'.270.00121 
SECTION EIGHT 

17'.270. 0,~ 11. 7:' 614.12 .00 .00 614.17 .05 
:;:i:::50 .. llZJ. :'316. ~--~- -:57. 1:::90. _, _.. 

::. 9::. .::6 1. 81 .75 .042 • 0::6 • 0:: 1 
• 00fllfZl72 137121 • 1:'.:70. 1370. :, 12) 0 

CCHV= • -::1210 CEHV,= .500 
*SECNO 17704.000 

HEPEAT OF 'SECTION EIGHT :'00 FEET DB BRIDGE 

' 
) 

PAGE 8 

HL OL0!3S BANf ELEV 
VOL TWA LEFT/RIGHT 
Wlt~ ELMIN SSTA 
cm;.:AR TOPl~ID ENDST 

.0:: • 11):, 615."30 ) 
1565. 77. 61 ·.::. -::0 
.000 60::. 11ZI 1:;. 07 

.012) 164. :::: 177.40 ) 

~- .01 61::.50 __ .... 
592. Bl. 614.00 
.000 61214·- 90 90. 1:: 

.00 18?1
• 18 ::79. ::0 

) 

) 
• 11 .12)12) 61:::. 01Zl 

599. s:;. 614. 50 
.1Zl00 607.3121 57.79 -, 

• 00 199. 7:;:: :;::57_ 51 

.12)7 .012) 61:'. 2121 ) 
61 :::. 86. 611. 00 
.000 60:2. 10 147.94 
.00 :'63.47 41 L 41 :) 

=• 
.09 .12)12) 612. 50 

656. 94. 611.3121 
' .000 60:'.2.40 15::!. 90 
. 

.00 '.24 5. 41 ~99.31 

.I 

:, 
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0:;11~/86 12: 04:. ::::::: 

SECNO DEPTH CWSEL CRIWS WSEU EG HV HL 
D DLDB OCH DROB ALDB ACH ARDB VOL 
TIME \.'LOB VCH VRDB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLDBR !TRIAL !DC !CONT CORAR 

177CH.00 11.75 614.15 ·"" ·"" 614.'.20 .(2)5 • 0":; 
:::::s0. 10. ::7,15. ::s. :;9. 1'.285. ·.:.·A. 670. 

:;.00 .26 1.80 .75 • 04'.2 .0:!6 .U~l .000 
. 000071 4-:,4_ 434. 4:;4_ 0 0 "' .00 

10:-SEC~m 17904. 000 
SECTION NINE JUST DS OF NORTH RIVER ROAD BRIDGE 

17904.00 1::.57 
:::;50, 0. 

'3.0-:; .00 
• 000044 ::00. 

SPECIAL BRIDGE 

SB Xf XI-DR 
1.05 j.56 

¥SECND 17960.000 
CLASS A LOVJ FLOW 

614. 17 
.::::::,50. 

1.68 
:::::00. 

CCJFO 
~-~0 

.00 
0. 

.00 
::00. 

ROLEN 
.00 

·"" 614.::1 
0. 

• 042 
0 

BWC 
84.00 

1-:.96. 
.IJ'.26 

0 

BwP 
8.00 

.04 .01 

"· 676. 
• 0:: 1 .000 

0 .00 

BAREA 
'.2961.00 

□LOSS BANI- ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

.00 
%. 

60'.2.40 
'.246. 51 

.00 
97. 

600.60 
144.01 

ss 
::.90 

SSTA 
ENDST 

61::!.50 
611. :::0 

15"3. 04 
399.56 

626.6(1 
6::::. 97. 
4:;_ 07 

187.08 

ELCHU 
001.50 

ELCHD 
601. 5121 

-::.4:::::0 BRIDGE W.S.= 014, 17 BRIDGE VELOCITY=, 1. 65 CALCULATED CHANNEL AREA=. 14'.28. 

EGPRS EGLWC H-

.00 614.'.21 .00 

OWEIR 

111. 

OLOW 

~35111. 

BAREA 

'.2961. 

TRAPEZOID 
AREA 
::::975. 

-:;495 OVERBANt~ AREA ASSUMED NON-EFFECT I VE• ELLEA= 625,00 ELREA== 

SECTION NINE JUST US OF NORTH RIVER ROAD BRIDGE 
17960.1210 1:: .• 57 614.17 

::::::s0. c. :::::50. 
-: .. 04 .00 1. 68 

.00Cl044 ~L 56. OP• 

*SECNO 18010.000 
REPEAT OF SECTION EIGHT 

18010.00 11.77 614.17 
:::::50. 10. ::::::14. 
3.05 .'.26 1.79 

,000070 50. 50. 

.00 
111. 

.m, 
~L 
o□• 

50 FEET 
.1110 
'.26 • 
• 75 
50. 

.00 614.21 
0. 1 7.,97. 

.000 .02:6 
~ 0 

US BRIDGE 
.00 614,2'.2 
40. 1.::90. 

,042: .0:!6 
0 0 

.04 .00 
111. 679. 

.000 .~00 
tJ .C0 

.1215 .00 
34. 679. 

• 121:: 1 .000 
0 .00 

ELLC 

62:::. 1210 

6:25.00 

.0111 
97. 

600.60 
144.04 

·"'"' 97. 
60:2.40 
.::47.45 

ELTRD 

6'.24.0121 

6~6.60 
6'.2'.2. 9-.:; 
4"!,.06 

187. l 0 

61'.2.50 
611. ::0 

152. :::::: 
::99.77 

' 
, ) 

PAGE 9 
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·1 

I 
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Ii 
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;J 

f 
( 
l1 
I) 

-' 

·1 

0-:.11:::/86 

S~CNO 
Q 
TIME 
SLOPE 

12:1214::~2 

DEPTH 
OLOB 
VLOB 
XLOBL 

CCHV= .. 11210 CEHV= 
*SECNO 19!34121.01210 

SECTION TEN 
19840.00 10.40 

.:::50. 
::.4:: 

.000054 

9. 
• ~1 

10::0 • 

*SECNO :21485.1210121 

CliJSEL 
OCH 
VCH 
XLCH 

.'30121 

614.7-121 
'.2079. 

1. 45 
187,0. 

3'.265 DIVIDED FLOW 

SECTION ELEVEN 
:21485.00 14.57 614,7,7 

27-50. 12). '.2:265. 
3.79 .00 1.:28 

.12'1000:28 1645. 1645. 

*SECNO :2:::500. 012,0 

CRIWS 
OR□B 

VR□B 
XL□BR 

.00 
:2o 1. 

• 4:2 
10:-0. 

. 00 
85. 
. 18 

1645 • 

:::;::BIZ! CROSS SECTION :2::50121.00 EXTENDED 

-::C470 ENCF:OACHMENT ,HATl □tlS~ 

E>ECTION TWELVE 
:2:::;s1210.0121 16.83 614.43 

2::s0. 167-. :20s2. 
4.39 .:25 1.04 

.121000:2]. :2015. :2015. 

*SEC NO ~~5875, 000 

3'.265 DIV:tDED FLOW 

,0 

. 00 
1 :;4 • 

• :24 
:2015. 

3~80 CF.DBS SECTION '.25875.00 EXTENDED 

'347121 El'-ICHOACHMENT STATIONS= 
!3EC TI ON TH I RTE EN 

=5875.00 19.18 614.48 
:2::s0. 56. :2279. 

5. 0:2 • 11 1 • 1218 
• 0012101'9 2::75. ~"375. 

• 0 

,00 
15 . 
. 15 

'.2375 . 

WSEU< 
ALOB 
XNL 
!TRIAL 

.00 
44, 

• 04 '.: 
~ 

.,)0 
0. 

. 0'.21 
2 

EG 
P1CH 
YNCH 
!DC 

614. -.:;-.:; 
14-:,4, 

.121:::6 
0 

614,40 
1763 • 

. 0~6 
0 

,63 FEET 

l~a-.:;.0 TYPE== 

.00 614,45 
652. 1966 . 
• lll42 .0:'.6 

2 121 

1.18 FEET 

1390.0 TYPE= 

.C!l0 614.49 
5:;3, 211"3. 
• 070 .026 

1 0 

HV 
AF\ClB 
>:NR 
!CONT 

.0~ 
6::B • 
• 042 

" 

.02 
406 . 
• 04'.2 

0 

HL 
VOL 
WTN 
COHAR 

. 11 
75'.2 • 
. ~00 

.00 

.06 
834 • 
• 00121 

. 00 

TARGET= 

.01 
564 • 
• 04::: 

121 

• 05 
959 • 
• 12100 
.00 

TARGET== 

.1212 .05 
100. 1121 • 
• 0-:,0 • 12100 

0 .0121 

□LOSS 
TWA 
ELMIN 
TOPWID 

. 00 
116 • 

60-.:;.90 
6~0.90 

BANI'. ELEV 
LEFT/RIGHT 

SSTA 
Et-.lDST 

61 "3. :::0 
61'.::. '.20 
85,19 

706.09 

.00 614.80 
144. 61:~. 80 

599.80 86,'.26 
869.4'.2 1097.,00 

1'.282.999 

. 00 
188 • 

597.60 
112159.36 

1389.999 

.00 
243. 

595,-.:;0 
947. 18 

61:'. .• 00 
61:~. 80 

18'.2. 54 
1241. 90 

61'.2. 90 
61.2.90 

1"39'.39 
1'.24~:. 09 

' 
) 
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0"3/1::/86 1'.2:04:::::2 

SECM□ DEPTH CWSEL CRIWS 
0 DLOB OCH DROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

*SECNO '.2.80812l. 000 
::2s0 CROSS SECTION :::e0s0. 0(b EXTENDED 

3470 ENCROACHMEIH STATIDNS"'1 
SECTION FOURTEEN 

'.2808121.00 11.1:; 614.5:, 
::::50. 106. ::: □08. 

5.60 .:::~ 1.19 
• 01Zl!Zl0".:-,4 ::205. ::::::::05. 

-l>-SECNO ::::848121. 000 

D00,0 

• 00 
::::-::7. 

• 18 
:::~05 • 

::::::80 CROSS SECTION 28480.00 EXTENDED 

:.470 ENCROACHMENT STATIONS"'- 85121.0 

WSEU EG 
ALOB f~CH 
XNL Xl'JCH 
I TRIAL IDC 

1. 9:::: FEET 

1850,0 TYPE= 

- IJ0 614.55 
5:24. 1681 • 
,12170 • e-::::6 

1 " 

1. 94 FEET 

1850.0 TYF'E= 
USGS GAGE LOCATION - REPEAT OF SEC-fl □l-1 FOURTEEN 

'.28480.012) 11. 14 614.54 .00 • 00 614.56 
'.2"350, 0. :::098, ~~~ ~.J ..... 0. 1 C.85. 
5.70 • 12)12) 1.2~ . 19 .070 .0'.26 

• 000037 400. 400. 400 • 0 0 

*SECNO ::9870.000 
3'.280 CROSS SECTION 29870.00 EXTENDED '.2,79 FEET 

SECTION FIFTEEN - HOUTH OF BLACV LA~E 
'.29870.1210 15.68 614.58 • QJ0 .00 614.59 

2'350. '.26. 19TJ. '350. 2B1Z). '.2185. 
6.19 . 09 .90 . 16 .C'\712) .026 

• 000015 17-90 . 1::.90. 1390. 0 12) 

HV HL 
AROB VOL 
Xl,R WTN 
!CONT CORAR 

TARGET= 

.0:::: 
1 ::::::121 • 

• 070 

" 

.lll!:5 
1::::79 • 

. 000 
• ltJ0 

1 TARGET= 

.0:: • 12) 1 
1-:.:.::. 1·:.09. 

.B70 .000 
0 • 00 

.01 • 03 
214L 1431. 

.070 .000 
0 .00 

□LOSS BAN~ ELEV 
TWA LEFT/RIGHT 
EU1IN 
TOPWID 

-600,000 

·"" 299. 
t.12r.::. '10 

1::50,121121 

-85~.~0~ 

.00 
309. 

607-. 4121 
1000. 00 

.00 
344. 

598,90 
1224.99 

SSTA 
ENDST 

61:::. 4~ 
61::::. 30 

6illCI. 00 
1850.0121 

61'.2.40 
61::. 30 

850.0121 
1850.00 

612.10 
611. 80 

2'35. 01 
1460..00 

-1 
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07./1.'.2/86 12: 1214: ~2 

***********~*+*********~**********r~************~* 
HEC~ RELEASE DATED NDIJ 76 UPDATED MAY 1984 
ERROR CORR - 01.0~.0~.04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBM-PC-XT VERSION APRIL 1985 

****r****~*****~~********************************* 

Tl \.TDB 12:202-0'.2 GRANT iWP. FIS 
T~ 50 YEAR FLOOD i,.,Jl TH FL□ i.iJ THROUGH THE POWERHOUSE (H ALVEF:NO DAM 
T:'.: BLAC\< R. ABOVE AU/ERNO 

JI 

J~ 

ICHECf 

0. 

NPRDF 

2.12'112'10 

nm NINV 

0. 0. 

!PLOT PRFVS 

.000 -5.012'10 

IDIR STRT METRIC HVIN5 

0. .000000 .l1J11J .0 

XSECV XSECH FN ALLDC 

S. 01'.ll(Z'I :200.000 .000 .000 

-i 

'J 
PAGE 12 

·1 

THIS RUN EXECUTED er::::/12/86 1:2:1217:'36 

) 

) 

D 1,.,JSEL FD 

:;000. 6HJ.5G0 .000 

IBW CHNIM ITRi:1CE 

l 
,000 • (]00 ,000 

) 

·, 

) 

:"J) 

::.t 

.) 

-· 
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I 
IZl"3",/ 1 ::186 1:::04:::2 PAGE 1--· 

SECND DEPTH CWSEL CRil,,JS WSEU' EG HV HL □LOSS BANI ELEV 
D DLOB DCH DRDB ALOB ACH AROE< \/OL TWA LEFT /RJGHT 

I TIME VLOB VCH \.'ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL !DC !CONT CDRAR TOPWID ENDST 

'.,) 

I 
*PROF' 2 

' 
CCHV= .100 CEHV= .::00 J 
*SECND 1.000 

JUST US ALVERND DAM SVNTHETIC DATA 

I I. 121121 10.50 610.50 • ll10 61 □ .50 610.s:: . 0:: • 121121 .0121 617.0121 
::000. a. -:.000. a. 121. '.2949. 121 • 121. 0. 017.1210 

• D0 • 121121 L02 .0121 • 0::1 .0::6 . 0::1 .01210 600.00 19. 1~ 
-) • 001ZHJ16 121. 0. 121. 121 121 121 .0121 ::11.76 ·:.:;0. 88 

I *SECNO "'3700.000 .J SECTION TWO 
-:;700.00 15~57 610.57 • 1210 • 121121 610.60 .03 .08 .121121 615.50 

I 
::000. 0. ::000. 0. 0. ::179, 0. ::1s. ~- 615.90 ) --'• 

.75 • 121121 1.38 .121121 • 0:: 1 .0:"6 • 0::1 .00121 595.00 67.09 
.000028 '3700. 770121. "3700. 121 121 121 • 00 :::::L 47 :'90.56 

) ) 

I -11,SECND 5760.000 
SECTION THREE 

576[?).[?)0 15. ::4 610.64 .1210 • 1210 61121. 65 .0:: • 05 .121121 614.50 
-::000. 121. 3000. 121. 121, 2960. 0. 3"'39. ::s. 615.00 

I' 1. 3i • 00 i.01 .00 • ili::0 .ec6 . 0::1 .000 '595. 40 5:1. T::: . j 
• 0000:24 2060. '.2060. ::060. 2 121 a .121121 4'.25.64 478.37 

J 
*SECNO 8400.000 

') 

I> SE:CTION FOUR 
8400.00 10. 11 610,71 • 121121 .121121 61121.83 , 11 .14 .03 61:::. 50 .) 

3000, 121.• :;00121. 121. 121. 1118. 121. 463. 56. 613.70 
1. 59 • 00 :.68 .121121 .12121 .0.'.29 .0:::121 .121121121 61210.6121 111.e6 

r .0002::2 2640. '.2640. '.2:640. 0 121 121 .00 1 r::... 64 -::10. 70 :1 

+SECNO 10540.000 J SECT! ot, FI VE 

t 
10540, 00 7.50 611.30 .00 .IZllZl 611. 4-:, ,l'J • blZl .01 61 :-.• c;'IZJ 

3000. 0. -::0~0. "· 121. 10::s. 0. 516. 65. 616. -.::0 
1. 79 • 0121 :: . 9:: .00 . 0::0 .0::9 . 0::0 .000 603.80 86. 15 

.000:;4:; 2140. 2140. '.2140. 2 121 121 .1210 189.:27 '.275.42 

... . ) 

I~ 
I-' 



I 
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I 
03/1'2/86 12;04;:~2 PAGE 14 

., 
SECNO DEPTH CWSEL CRIWS WSEU E.G H\/ HL □LOSS BAN~ ELEV 
D DLOB DCH ORDB ALOB A,CH AF(OB VOL TWA LEFT/RI13HT 

I TIME VLOB VCH VRDB XNL XNCH x,m WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBF< !TRIAL !DC I [;ONT cm;,:AR TOPWID EN.DST 

I 

I 
*SECNO 1.2700. 000 

conPs A-A FHDM 1965 REPORT 
1'2700.00 5.49 61'2.4t;I .llllll .0121 61::!.98 ,50 1.44 . 1 1 614. 1210 } 

'3121011). 0. -::000. 121. 0. 5:01. a. '.554. T3. 613.70 
1.89 . 00 5.65 .121121 • 0::: 1 .02c;, • 0-:.0 .000 607,00 10:::. '26 

ll .01211829 '.2:160. '2160. '216IZI. :, Ill 12) • iu0 1'26.86 :::29. 1:: 

+SECNO 1'2!350.000 
CIJF.F'S B-8 FROM 1965 REPORT 

Ii 1:::850.00 6.30 61'2.80 .00 .1210 61-:,.::1 .41 --- .01 614.1210 
3000. 0. -:::000. "· e. ~84. "· 556 . 7~. 61:::.70 

1.90 .00 5. 14 .00 • 1.:1:: 1 .0:::6 • 0-:.0 .000 606.50 103. 19 
.001:::34 150. 150. 150, :, 0 Ill .00 140.85 244. 04 

I) _) 

~sECNO 1-::::70.000 
) CORPS C-C FROM 1965 F(EPDRT ) 

13~70.00 5.85 61 ::;. ::;5 .11)11) .00 1::il ::. 7::; • ::;s .51 .00 613.00 

I, '::.000. Ill. 3000. Ill. !. 605. 121. 5o2. 75. 611i.:20 
1 • 9::, .76 4.96 .00 • 0'.21 ,Ql'.26 .046 .000 612)7.50 96 .. 5'.2 -, 

.001206 420. 4:20. 420. :, 0 121 .00 155.74 252 .. 26 

I) *SECNO 13700.000 
CORF'S C-C FROM 1965 F:.:EPORT REPEATED 

) 1 ::700. 001 6.37 61:::.87 ,00 .00 614.16 .30 ,42 • IZl 1 61::: .. 0121 ) 
::000. 4. 2996. a. 4. 686. IZl. 568. 76. 614.:2121 

I_) 1. 95; 1. 16 4.37 • 00 .021 .026 .046 .000 612)7.50 91,,:,s 
• 000824- 430. 4::;0. 430. 0 0 IZl .00 165,75 257.02 ,) 

) -!>-SECNO 1 ~>870. 000 3 

I SECTION SI)( 
1:::0n~. 0!2) 12.44 614. 14 .00 • 0121 614.~5 • 11 .1217 .02 617. 7121 

-::000. 0. 2997. J• Ill. 1148. rn. 57'.2. 77. 613.'30 J 1. q7 .00 :2. 61 • :,7 .021 .0:;-:: ,046 .0012) 61211. 7(2) 12.08 

I/ • ~00'.22c~ 170. 170. 170. 2 0 0 .00 174.45 186.5: 

) 

+SECNO 1 :;9'.20. 1210-0 
SECTION SI::< MODIFIED FOF~ SILTATION ACROSS 11: OF CHANNEL ,J 

I 1 :,9:20. 0(~ 9.75 614.05 .00 .00 614. -.::2 .:7 .02 .05 617.70 
-::000 .. IZl. '.2995. J, 0. 717. B. 5T:,. 77. 61:..::0 

1. 97 .em 4. 18 , OJ .0:1 .i;:r.:;:: ,!Z)l.16 .000 :l04. ::0 1'.2. 25 • 
.001C9Cil S0. 50. 50. :, Ill IZl • 00 171. 55 18"'3. 79 

I 



I 
I ' 
') ) 

I 
03/12/86 12:04::::~:: PAGE 15 

SECNO DEPTH CWSEL CRI V-JS WSEU EG HV' HL □LOSS BANt, ELEV 
0 OLOB DCH QROB ALOB RCH AFWB VOL TWA LEFT/RIGHT 

I Tlt1E VL□B VCH VF:□B XNL XNCH Xf\.lR WTN ELMIN SSTA 
SLOPE XLDBL XLCH XLOBR !TRIAL !DC !CONT CDFrnR TOPWID ENOST 

I 
-ll'-SECl\lO 13~00. 000 

SECT I ON 3 IX ·-A t1LSO IJSGS AUX GAGE 
17-970.00 1::. 17 614, '.27 • 00 .00 b14."36 .09 .0::: • 02 615.::0 ) 

::000. 0. '.2996. •l. 0. 1::74. 14. ~574. 78. 61-:0. ::0 
1.98 .00 ~ ---· _,__, -~6 • 0::: 1 • 0::-.:: .046 .. 000 00:::. 10 11. 85 

I 
.000172 50. 5(1). 50. ~ 0 0 . 00 185. -;.7 197. ;::2 ) 

*SECNO 15080.000 
CORPS D-D Fl,□M 1965 REPOHT 

I 15080. 00 9. 6'.2: 614.5.: • 00 .00 614.63 . 11 .:::7 .01 61'.2. 50 
-.::000. 10. '..::990. 1. 1~ 1108. 1. S05. 82. 014. 00 J. ) 

::. 10 • 61 ::. 70 .54 .046 .0::s • 0::1 ,000 6!.?14.90 84.66 
• 000':;61 1110. 1110. 1110. 2 " 0 .00 198.97 :::s::.6:: 

I ) 

+SECNO 15·:;90, 000 

) 
3~65 DIVIIDED FLOW 

) 

I, SECTION SEVEN ' 157-90. 00 7. :::: 614.6': . 00 .12)0 614.75 . 1~ • 12 • 00 613.00 
3000. 14. 2980. 5. 25. 11Z181. :5. 01 ::. 84. 61.lif.50 

1· ~- 13 .57 ~.76 ·~~ .046 .035 .12146 .00© 607.30 47-.96 ) 
• 000403 ::10 • :: 1 {2J. ::10. ~ " 0 .00 ':48. 14 628.68 

.J 
*SECND 15900.000 

,) 

I) SECl ION EIGHT VJITH MP1TCHED ELM IN AT THIS STA W/COE REPORT 
15900.00 1:2..67 614.77 .12l0 .00 614.83 .06 .07 .01 612., ::.0 ;) 

:,000. ':,4.· '.2895. 71. 94. 1448. 90. 6:29. 88. 61L00 
'.2. 20 .36 2.00 .79 .042 . o.:6 • 0.:1 .000 6121:2. 1121 l:?6 .. 68 

I) .000074 510. 51121. • 510. 2 0 0 .00 7-52.49 479 .. 18 ::, 

*SECNO 1 7 '.270. 000 .., 
SECTION EH:,HT 

Ii 17:2.70.00 1::. 47 6:14.E'7 .00 .M ,614. 94 .06 • 11 .00 61:2. .. 50 
:;000. ~9- '.2911. 60. 80. 141 :.. 7:2.. 679. 99. ol 1. 7-0 ) 
. .: . '39 • :'..6 :2..06 . 84 .042 .0=6 • 0:::'.1 . ~•00 60'.2.40 1-.::.2 .. :a 

.01iHi'l08'.2' 1::?0. 1370. 1 ::;70. ~ 0 0 .00 :'.:'.29.04 461 .• :;3 

I) .) 

., .) 

I-' 
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0"3/12/86 1'.2:04:'.22 

SECNO DEPTH C~JSEL CRH-JS WSEU: EG HV HL 
Q □LbB OCH □ROB ?1LOB ACH AROB VOL 
TIME VLOB VCH VROB /NL XNCH ,<NR //JIN 
SLOPE XLDBL XLCH XLOBR !TRIAL IDC !CONT CDRAR 

CCHV= .300 CEHV= .5121121 
-f<-SECNO 17704.000 

REPEAT OF SECTION EIGHT ~~0 FEET DS BRIDGE 
17704.0121 1~.51 614.91 .00 .00 614,97 .06 .11l4 

~000. ~"'- :91118. 6:. BJ. 1419 . 75. 695. 
'.2.45 ."36 '.2.05 • 83 • 04'.2 • 121~6 • 121'.21 .000 

.1211210080 434. 4"34. 4"34. 0 0 111 .0111 

-!!-SECNO 17904,000 
SECTION NINE JUST DS OF NORTH RIVER ROAD BRIDGE 

17904.IZIIZJ 14. "33 
:-000. "'· 2:.48 . "'"' • 121~0058 ~1210. 

SPECIAL BR[DGE 

SB Xt 
1.05 

X.OR 
1.56 

*SECND 17960.00111 
CLASS A LOW FLOW 

614. 9::; 
::000. 

1. 99 
:111111 • 

CDFO 
'.2. □ 121 

• 1110 
111, 

· "'"' '.20121. 

RDLEN 

·"'" 

·"" 614.99 
111, 

.04'.2 
IZ) 

Bl;JC 
84.121121 

1507. 
.0'.26 

IZ) 

BWP 
8.00 

.06 .OJI 
111, 70~. 

• 0'.21 .000 
IZ) ,111111 

BAF."EA 

:::961.00 

□LOSS 

Ti-JA 
ELMIN 
TOPWID 

.0111 
10~. 

60:2.4121 
::::::.13 

• 00 
104. 

600.60 
147.15 

ss 
~.9111 

BP\Nt ELEV 
LEFI/RIGHT 

SSTA 
END5T 

61::::!. 512) 
611. ~0 

1::;1. '31 
464.4:. 

6~6.60 
o'.2'.2. 97, 
41.63 

188.78 

ELCHU 
61211. 5121 

ELCHO 
601. 50 

34:20 BRIDGE W.S.= 614.92 BRIDGE VELOCITY=, 1.94 CALCULATED CHANNEL AREA=, 1543. 

EGPRS EGLWC H3 OWEIR 

• 00 614.·99 ,11llZI IZ). 

QLOW 

311ll1llZI. 

BAREA TRAPEZOID 
AREA 

::2961 • '.2975. 

:;495 OVERBANV AREA ASSUMED N□N-EFFECTIVE,ELLEA= 6:25.00 ELREA= 

SECTION NINE JUST US OF NORTH RIVER ROAD BRIDGE 
17960.0121 H, :;~, 614.9:; ,12)0 .12'1121 61 'I. q9 

:;1210121. 111. :;1210121. 111. ". 1508. 
'.2. 48 .00 1.99 .00 • 1<1111111 .026 

. 0000$8 56. 56. 56 • 12) IZ) 

+SECND 1B0.10.000 
REF'EAT C1F SECTION EIGHT 50 FEET US BRIDGE 

.1116 
12), 

.00121 
111 

. 00 
704 . 
• 1110111 

.011l 

ELLC 

6'.:2::.00 

6'.25.1210 

.00 
104, 

600.60 
147. 16 

ELTF:D 

6'.24.1210 

o'.26.60 
6:::2..9::; 
41.63 

188.79 

-i 

. ) 
F'AGE 16 
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0:::11::/86 1::: 1Zl4: ::2 

SECNO DEPTH CWSEL CRIWS 
D DLDB DCH DROB 
TlME VLOB VCH VROB 
SLOPE XLOBL XLCH '/LDBR 

18010.IJ0 1'.2..53 614. 9-:; , 00 
-:.000. :.0. '.2906. 6:::. 

2.49 -~6 '.2.04 . a:: 
• 000079 50. 50 . 50. 

CCHV= • HJIJ CEHV= .::00 
*SECMO 19840.l!IIZl0 

SECTION TEN 
l 9840. 00 11. 19 615.09 • 00 

-:.01211z1 •. _, _,. 2513. 455. 
::.86 • ~-1 1.56 ,51 

• 00'1054 1e::0. 1s-:.0. 18'30 • 

+SECND '.2.148=•· 000 
SECTION ELE\/EN 

::1485.00 15. "36 615. 16 • 011l 
:::eirnzi. 0. 27::-::. ":277. 

-::. ::0 • 1:: 1.42 .::6 
• 0000:::1 1645. 1645. 16'15. 

*SECNO ::-::500.000 
:::~80 CROSS SECTION ::.500.00 EXTENDED 

"3470 ENCROACHMENT STATIONS= ·"' SECTION TWELVE 
23500.0-0 17.62 615.22 .00 

:;0QH~. "314.· 2437. 249. 
3.78 .:::0 1. 13 • :;111 

.11Jl1J00'.21 2015. 2015. ::::015. 

-,..SEChlO '.25875. 000 
·.:;:-::80 CROSS SECTION ::5875.00 EXTENDED 

::470 ENCROACHMENT STt'HIONS= .0 
SECTION THIRTEEN 

:25875. 00 19.97 615. ::::7 .11)0 

-:.000. 1:a. LJ,, 
..:..100. "~-

4.37 • 15 1. ::::1 • ::2 
.00e,0::::1 :.::75. ::::::75. ::::::75. 

-i 

) 
PAGE 17 

!,,-JSEU EG HV HL □LOSS BAN~ ELEV 
AL□B ACH AROB ',/QL 1WA LEFT/RIGHT 
XNL vt.1ru 

"'"'-''' XNR i•JTh! ELMIN 8STA 
!TRIAL IDC ICOl'H CORAR TOPWID ENDST 

.00 615.G0 .11J6 .0111 , 00 61::. 50 
84. 14'.2.4. 77. 706. 104. 611."!0 

.04'.2 .0::6 .0::1 ,000 60'.2.40 1"30.59 
l1J l1J l1J .11Jl1J ::::6.14 466.73 

") 

.00 615. 12 .0:- • 1 '.2 .11J0 61::.::0 
104. 1606. 899. 794. 1'.25. 61'.2. ::0 
,042 • (21:26 .04'.2 .000 60'3.90 62. 19 

2 l1J 0 .00 664.76 7'.26.95 

) 

.00 61e!. 18 • 0-:: .07 .00 614.80 ) 
I. 19:::1. 107-:. 900. 157. 61::'..80 

.0:::1 .0::6 • 04:::: .000 599.80 80.43 
::, 0 " . "" 1041.97 11::::2.:::9 

I. 4'.2 FEET 

1::::8::. 0 TYPE= I TARGET= 1::::8::::. 999 
') 

• 0121 615.::::4 .02 .0:5 .00 61::::.00 ., 
1059. 2157. 828. 1063. ::::07. 61::::.80 
.042 .026 .042 .000 597. 60 144.20 

'.2 111 l1J .011J 112:.4:::: 1265.61 ~.l 

1.98 FEET 

1 ·.:;g,0_ 0 TYF'E.= I TARGET= 1"389.999 J 

·"" 615. ::::9 .02 .05 • 00 612. 90 .J 
89:: • 2:96. 4:;::::. 1:::7:::. '.272. 61::!.90 
.070 .0'.26 .030 .01210 595.30 9'.2.87 

I Cl 0 .0111 1::::54_ 14 1:::47.01 , l 
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0-::11::186 1'.:::04::::::: 

SECND DEPTH CWSEL CRIVJS 
Q DLDB CICH OROB 
TIME VLOB VCH VROB 
SLOF'E XL□BL >LCH XLOBF~ 

•SECNO :s0s0.000 
'3'.::80 CROSS SECTION '.::8080,00 EXTEI\IDED 

3470 ENCPOACHMENT STATIONS= 
SECTION FOURTEEN 

'.::8080.00 11.93 615.73 
-::000. 178. ~'385. 

4.94 .~5 1.:::7 
n,n,.-,,...,.-~ 

• l£.llaliJIU_,_, .... ...:1£!=,, 

*SECNO '.::8480.0~~ 

,..,,..,,.,.C" 
..:.....;\L,h.J. 

cr00.0 

.012l 
4:;7, 

. ::3 
....,,...,,..,C" 
.... .<..11.1,.J • 

'3'.::80 CROSS SECTION '.::8480.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 850.0 
USGS GAGE LOCATION - REPEAT OF 

~8460,00 t1.q4 615,7,4 .00 
7-000. 0. '.::530. 470. 
5.04 .00 1.35 -~4 

.0000~8 400. 400. 400. 

*SECNO '.::9870.000 
3280 CROSS SECTION 29870.00 EXTENDED 

WSEU' EG 
ALOB ACH 
mL XNCH 
!TRIAL lDC 

:::.7::: FEET 

1850.0 TYPE= 

.00 615.35 
7:24. 1877. 
.070 .0:::6 

1 0 

::.74 FEET 

1850.0 TYPE= 
5E.CTION FOURTEEN 

.00 615.36 
0. 1881. 

.070 . 0:::6 
0 0 

::".59 FEET 

SECTION FIFTEEN - MOUTH OF BLACf::. LAf E 
::-qs10.cm 16.48 615.38 .012l .12l0 615.40 

30CJIZI. 59. '.239:2 .. 549. 488. ~390. 
5,50 • 12- 1.00 • ::0 .070 .0'.26 

• 000016 1]90. 1390. 1390. 0 0 

-1 

') 
PAGE 18 

HV HL □LOSS Br~Nf ELEV 
AF-09 VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
!CONT CDRAR TOPWID ENDST 

1 TARGET= -600.000 
) 

• 02 . 06 .12ll2l 61:::.Lrn 
1921. 1478. :;-.::;5. 61::.-.:::0 

.070 .000 611:'.1-.:::.40 600.00 
0 /71rll 1 ,.,.ccn, <'.lH71 1850.00 -~~ J....;.,.Jl<J, l<J\U 

.) 

l TARGET= -850.000 
") 

• G:C .01 .00 61::: • .qlZ) 

19-::::::;. 1516 • 346. 61::.-:.0 
.070 .000 603.40 850.00 

11) • 00 1000. 00 1850. 00 

;J 
• 01 .03 .00 61~. 10 

27::;::;. 1666. 383. 611. 80 ,) 
.070 .000 598.90 159.19 

0 .00 1300.81 1460.011) 

:J 

) 

.) 
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03/1'.::/86 1:::::04:::::2 

**➔*~*~*** ►**'**~*~*+*********~****+***~**~**~*~** 
HEC~ RELEASE DATED NOV 76 UPDATED MAY 19E4 
ERROR CORR - 01.0::::, □"'3.04.05.06 
MDOIFI CATI Qt,J 50, 51, 5::::. 5"'3 ~ 54,55 1 56 
IBM-PC-XT VERSION APRIL 1985 

*****************~******************************** 

Ti JOB 12::.0::::-0:::: GRANT TWP. FIS 
TC, 100 YEAR FLOOD VJITH FLOW THROUGH THE Pot•JERHOUSE AT ALVERl-.JO DAM 
r BLACf' R. ABOVE ALVERt,I0 DAM 

Jl ICHEC!-, IND NINV IDIR STRT METRIC HVINS 

0. 0. 0. ". .000012ll2l .00 .0 

JC, NF'ROF !PLOT PRFVS XSECV XSECH FN ALLDC 

3.000 1.000 5.12l00 5.0i2l0 ::::00.00121 .000 ,000 

-i 

PAGE 19 

THIS RUN EXECUTED 03/1::::/86 1::-: IZl8: Sill 

) 

) 

Cl WSEL FD 

:;::50. 611. -:,0121 .000 

IBW CHN!M !TRACE 

,000 .0012l .12l00 
) 

) 

-, 

) 

') 

,) 

:., 

) 

. ) 

, l 
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I 
03/1:!/86 1::": 04: :::2 PAGE 2111 

SECNO DEPTH CWSEL CRIWS WSEU' EG HV HL □LOSS BANt ELEV 
Q DLOB OCH OROB P1LOB ACH ARDB VOL TWA LEFT/RIGHT 

I' -rIME VLDB VCH VROB XNL XNCH XNR WTN ELMIH SSTA 
SLDF'E XLDBL XLCH XLDBH !TRIAL IDC !CONT CORAF~ TOPl.>lID ENDST 

J 
-l(PROF 3 

I CCHV== .100 C~HV= .-::0121 l 
-,.SECNO 1. ~0121 

JUST US HLVERNO DAN 5/NTHETZC DATA 

f 
1.00 11. -::0 611, 30 .0111 611. -:.0 611. :.:.: .0::- . ""' • e,111 617.00 ) 

"3:!5~- 0. -::250. IJ. 0. :-::1211. "'. "'· 0 • ~17.0l1 
.M ,C,]0 1.0:, ·"'' • 0::-1 • 121'.26 • 0'.21 .000 61210,121121 16.76 

J .000015 "'· IZl. Ill. 0 0 " • 00 '316.47 ~77. ;:4 

I) it-SECNO -.::7121121.12100 ,, 
3ECTIQN TWO 

";:,700. 00 16. "36 611.--.::6 .0111 .111111 611. :-.9 .1213 .1117 .00 615.50 

I' 
"3::"5121. "'· 7-:250. 111. 11). :27.6121. 0. ::-::6. ..__,. 615.90 ) 

.75 .0111 1. ':B .00 • 0'.21 ,0'.26 • 0::-1 .000 595.0121 6-::. 87 
• 00012127 ~700. -::700. ~711!0. 111 111 111 • 00 :!"'31.28 '.295. 15 

J J 

I, +SE='.CNO 5760,IZIIZIIZI 
SECTION THREE -, 

5760,IZIC:I 16.03 611.43 .00 • 00 611.44 .02 • IZl'S .00 614.50 
3:50. "'· :;:50, 0. 111. ::::04. "'· '370. :;9. 615.00 

IJ 1. :::: .0111 .98 .111111 • 0::0 ,0'.26 • 0::1 .000 595.40 44.:'.1 
• 012100'.20 :.:'.060. 2060. 2060. ;: Ill 111 .111111 441.0"'3 485.:4 

) 
♦SECN□ 8400.000 

:) 

I) SECTION FOUR 
8400.00 10.89 611.49 .0121 .111111 611. 59 • 1111 • 12 .03 612.50 l} 

3250. 111' 3::!50. 0. 111. 1257. 0. 508. 58. 613. 70 
1. 61 • 121111 ::.58 .12]111 • 0:1 .0::!9 .030 .000 600.60 132.78 

I) .000197 ::!.640. ::!640. 2640. 111 0 111 .111111 182.49 :;~5.27 :, 
*St'.:CND 10':J40. 000 . ) 

SECTI □ hl FIVE 

I 
lt:'.1540. 00 s. 17 611.97 .00 • 0121 61'.2. 10 1"' • 50 • 01 61::.G'IZI 

:::50. 0. ::'.250. "· 0. 1157. 0. 568. 67. 616. ::0 
J 

1.82 • 01u ;: . 81 .(')0 .121::0 .0:'9 .lu3rl .00121 6121,.8121 e::. ::6 
• 01210::!80 2140. , '.2140. '.2140. :, 111 111 • 0111 1G''3. 59 '.276.85 

I .) 

t, • I 

I-' 
,, 
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I 
rzr::112106 1::: 1214: ::2 PAGE 21 

SECNO DEF'TH CWSEL CRIWS ,WSEU EG HV' HL □LOSS BAN~ ELEV 
D DLDB OCH DROB ·ALOB ACH HHOB VOL TWA LEFT/RIGHT 

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMJ[N SSTA 
SLOPE XLDBL XL[H XLOBR !TRIAL !DC ICONT CORAR T□nno ENDST 

J 
*SECNO l'.270121,00121 

I CORPS A-A FROM 1965 REPORT 
1'.27kl-0. 121121 5.9:: 61~.9:: . "" . 00 617..4121 . 48 1.::0 .. 11 614.1210 ) 

-.::::50. "'· ::'250. Cl. 0. 586. 0. 611. -,~ 61::.7121 ,,w. 

1. 9:: ·"'"' 5.55 .00 • 0:::1 .0::9 .0::-.0 . 000 607 .. 00 101.,61 

I 
• 00157:: 2160. 2160. ::160. - 0 0 • (~0 1.::s,. 1214 229.66 ·1 

·, *SECNO 1 ::B~dZI. 000 
CDRPS 8-B FROM 1965 REPORT 

I 1 '.2:850. IZ)IZ) 6. 70 613.::IZI ·"'"' ·"'"' e:,1 : .• 60 .40 • ::IZl • 01 614.00 
::::::5121. 0. -.:;::5121, ~- "'· 041. 0. 61 ':. 76. 61:;,70 J I 

1.94 ·"'"' 5.07 ·"'"' , 0::1 .0~6 .121::0 .(2100 606.5121 10::. 1:: 
• IZICHllZIIZI 150 • 15121. 150. 2 0 0 .00 144.57 ::46.69 

I .l 
+'-SECND 1 ::'.270. 0121121 

) CORPS C-C FROM 1965 F-'EPORT ") 
1::::7121.1210 6. 19 61-:.. 69 .0121 .00 614.07 .38 .46 .121121 61-: .• 121121 

I) 3:25121. ~· ::::4 7. 0. ~ 657. 121. 619. 77. 614.:20 
1.96 1. 15 4.94 .011) • IZl:!1 • 0:!6 ,12146 • 0121121 607.5121 9:::. 11 

.01211101 4::;121. 4:2121. 4:20. :, 121 12) .1210 16:2. 24 :!55.::5 

I} *SECNO 1371210,1210121 
CORPS C-C FROM 1965 Fi:EP□RT REPEATED 

J 1.:::7121121, 00 6.67 614.17 .1210 .1210 cS14. 47 • 3121 .4121 • 1211 613.1210 ') 
::::'.25121. 9. ::,241. 121. 7. 73:2. 121. 6:26. 79. 614•.20 

I> 
1. 99 1.38 4. 4:::: .0121 .021 .026 .12146 .1211210 61217.5121 88.38 

• 1210121795 4:;0. 4:;121. 43121 • 0 0 12) .121121 171.:27 259.65 0 

-, ¥SECND 1::87121,1211210 :• lj SECTION SIX 
1 :;87121. fZHZI 12. 75 614.45 .00 .1210 614.56 • 1 1 .07 -121~ 617.7121 

::::s121. 0. "3'.24::. 7. 0. 119-::. 19. 6-::121. 80. 61 :;. -::0 
:: • IZl 1 . "'" ::.T2 • -:,5 • 0.:21 . 0:::- • 046 • 11)~12) 001. 7121 11. 57. 

I) • 000::;-:,7 17121. 170. 170. ~ 0 12) . 00 1s::.4o 195.00 

) 

*SECNO 1 ::9'.20. 01210 

IJ !:iECTIDt~ SIX MODIFIED FOR SILTATION ACFmss 11:: OF CHhl\ll'~EL ,) 
1 "3920. 01ZI 10.05 614. -::s .00 .00 614.63 .28 .0~ .05 617 .. 70 

3::;50. 0. 3'.27.9. 11. 0. 762. 16. 6::-,1. 812). 61:~.30 
:: • IZI 1 .00 4.'.25 .68 • 1£1'.21 • 0-:.:. .046 .000 o0..;f. -::121 11 .. 70 .l '..) 

.00104.llf 5121. 5C!J. 50. 0 0 .00 1812). 9'.2 19:2 .. 6:: -

I-' ,, 
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~' 

0"3/ 1'.2J86 12::04t22 

SECND 
Q 
TIME 
SLOPE 

DEPTH 
DLOB 
VLOB 
XLOBL 

':l<-SECND J ::970. 000 

CWSEL 
OCH 
VCH 
XLCH 

SECTION SIX-A ALSQ 
13~70.00 12.48 614.58 

:;:250_. 0.. 7,~4:. 
~--0~ .00 :.~45 

.000179 50. 50, 

~SECNO 15060.000 

CRIWS 
GROB 
VROB 
XLDBR 

USGS AUX 
• 00 
s . 

• :;4 
50 • 

CORPS D-D FROM 1965 REPORT 
15080.00 9.9·:, 614.83 .00 

7-256. 14. ~~:.4. ~-
=-13 .07 ~.79 .74 

.0rzn2r::s9 1110. 1110. .1110. 

•SECNO 15:390.000 

,;::65 DIVIDED FLOW 

SECTION SEVEN 
1::.r:.90.00 7.64 614.94 

3:250. 
2.16 

.000::91 
,6":3 

:; 10. 

*SECNO 15~00,000 

3'.:65 DIVIDED FLOW 

::;:.00. 
;::. 81 
310. 

• 11)0 
'27 • 
• -;7 

::10. 

WSEU 
ALOB 
XNL 
!TRIAL 

GADE 
• 00 

111. 
• 0:21 

;; 

.00 
::'.1. 

.046 
2 

. 00 
:;6. 

,IM6 
2 

EG 
ACH 
XNCH 
IDC 

614.67 
17:::, • 

• 0--.:::: 
Q 

614~95 
1164 • 

• 0-:.5 
0 

615.07 
11::9 • 

• 0"35 
0 

HV 
r~ROB 
XNR 
!CONT 

.09 
:24. 

• 046 
0 

• 1 :! 

. 0::1 
0 

• 1'.2. 
7-::;. 

,046 
0 

SECTION EIGHT WITH MATCHED ELMIN AT THIS STA W/COE REF'□RT 
159~~-00 12.98 615.08 .00 .00 615.15 .06 

3::50. 48. 3099. 102. 119. 150::. 1~7. 
~-~3 ~41 :::.06 .81 ~@42 .026 .021 

.000075 5!0. 510. 510. 2 0 0 

.W-SECNO 1 7:270. 12100 
SE:CTID1'1 EIGHT 

17:70.00 1~.79 615.19 
:::50. 41.:L :::.124. 
:. 41 

,. 0121008:'.. 
• '39 

1370 • 
:.. 1 '3 

1:.:70, 

• 00 
06, 
.. e:; 

1::70 • 

. 00 
10::: • 
• 04::: 

~ 

615.:.6 
1468 • 

• 0::6 
0 

.07 
H:l~ .. 
• 0::1 

0 

HL 
VOL 
WTN 
CORAR 

• 0:2 
6:-:~. 
.IZJ00 

.(lll) 

.:::::7 
665. 
, 11)013 

• liltil 

• 12 
67J • 
• 000 
.00 

.07 
691 . 
• 000 

,CH!l 

.11 
745 • 
• 12)11)0 

,00 

OLOSS BANI ELEv 
TWA LEFT/RIGHT 
ELMlN SSTA 
TOPWro ENDST 

• 0:: 
Bl<l. 

61ZC. 10 
193.49 

. llll 
85. 

604.90 
:'.03.51 

.00 
87. 

607. ';30 
:99. 94 

.01 
92. 

1,0::. 10 
400.:.::0 

,00 
1'"4. 

60'.:.40 
~66. J7 

615.:11) 
61::.10 
11. :-,0 

::!04.79 

61'.:.50 
614.12!0 
s::. ;:9 

'.:;85.81 

61::.00 
614,50 
::;9.05 

6::4.90 

612.20 
611.00 

116.01 
705. 15 

61::.s0 
611. :;0 

1~::;. 7.,7 
489.74 

-, 
, ) 
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0-::11:::106 12:04:'.22 

SECNO DEPTH CWSEL 
D DLDB QCH 
TIME VLOE< VCH 
SLOPE XLDBL XLCH 

CCHV= ."300 CEHV= .500 
"SECND 1771114,000 

CRIWS WSELI-
OROB ALDB 
VRDE< XNL 
XLOBR l"fRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNF' 
!CONT 

HL 
VOL 
WTN 
CDRAR 

REPEAT OF SECTION EIGHT 2(ZJ0 FEET DS BRIDGE 
:t.7704.00 1:::. 8'.2 

::::::s0. 4:2. 
2.47 .39 

.000081 4-:'.",4, 

it-~i:::.Lfllu l /Y04. idi10 
SECTION NINE 

17904.00 14.64 
::::50. 0. 

:::.50 .00 
• 00006::: :::00. 

~F-•~r: 1 AL fiR T DGE 

SB n-
1.05 

Xt DR 
1. 56 

~SECND 17960.000 
CLASS A LOW FLOW 

615.'.2::! .00 .00 615.:::::9 
31:?0. 88. 106. 1474. 

::: • 1::: . s:: • 042 .0::6 
434. 4 :-.4, 0 " 

JUST DS OF NORTH RIVER ROAD BRIDGE 
615.:::4 

::,:::'.50. 
'.2.09 
:00. 

COFD 
'.2.60 

.00 
11), 

.00 
'.200. 

ROLEN 
.00 

.00 615."31 
0. 

.04~ 
11) 

8,/C 
84-~0 

1554. 
.0:26 

0 

B~iP 
8.00 

.07 .04 
107. 761. 
• f2121 .000 

" .00 

.07 .01 
0. 769. 

• 121'.21 • 0(210 
11) .00 

f.'AF'EA 
2961.00 

OLOSS BANt' ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

.00 
108. 

oG:2.4121 
::,70. 71 

.00 
109. 

::J00.60 
148.43 

ss 
'.2.90 

61:::.50 
611. 30 

1::::.17 
49::.ss 

6:::6.60 
6:2'.2.9:. 
41. (214 

189.48 

ELCHU 
601. 50 

ELCHD 
601. 50 

-:;4:::0 B~IDGE W.S.= 615.'.24 BRIDGE VELOCITY=, 2.04 CALCULATED CHANNEL AREA=, 1591. 

EGPRS EGL WC H3 OWE IR 

,00 615:'31 • 011) 

OLOW 

"'· 3:250. 

BAREA TRAPEZOID 
AREA 

'.2961. '.2975. 

:;495 DVERBAtiU AREA ASSUMED NON-E:FFECTIVE,ELLEA= 6c5.0C, ELREA-

SECTION NINE JUST US OF NORTH RI 1/ER ROAD BRIDGE 
17960.00 14.64 615.:::4 .011) .ma 6l 5. -::1 .07 .00 

"3'.250. Cl. 3:::!5!21. 0. 0. 1554. "· 7' l • 
'.2. 51 ,11)0 '.2.09 • 00 .000 .B:6 .000 • 000 

• 000062 56. 56. 56. 0 Cl m .00 

,..SECNO 16□ 1 ili. 000 
REPEAT OF SECTION EIGHT 50 FEET US BRlDGE 

E'.LLC 

62:::.00 

6::5.00 

.00 
109. 

611)0,611) 
148.44 

E::LiRD 

624.00 

6::'6.l,0 
6'.2'.2. 9:; 
41.04 

189.48 

PAGE ~-> 
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1213/1::/86 1::: 04: :~2 

SECNO DEPTH CWSEL CRH-JS 
D DLOB OCH DROB 
TlME 1JLOB VCH VRDB 
SLOPE XLOBL XLCH XLDBR 

18010.121121 1.:?.85 615. '.25 . 00 
325121. 43. 7-117. 90. 

2.51 .40 :-. 11 .82 
.000081 50. 50. 512). 

CCHV= .100 CEHV= .:;121121 
*SECNO 19840.000 

SECTION TEN 
19840.00 11. 50 615.4121 .00 

::2s121. 46. ::664. 54121. 
::.es . 34 1.59 ··-.J, 

• 00005'2 18-.::121. 18'30. 18-::121. 

*SECNO '.21485.0121121 
SECTION ELEVEN 

:: 1485. 12llZI 15.67 615.47 • 00 
::;::s121. 1. 2865. '".:94. 

_. ...... • . 19 1. 44 • ;:-9 
• 0000::1. 1645. 1645. 1645. 

-lt'-SECND ::~~500. 000 
3::80 CROBS SECTION 2::50121.00 EXT~NDED 

7-47121 ENCFWACHMENT !STAT I □NS= .0 
EECTION TWIELVE 

2:::51210.012) 17.94 615.54 .l!l0 
::::s0. ::87 •·· 2562. ::01. 

::;. 61i21 . 31 1.15 ."32 
• 121121121121:: 1 .2015. .::015 • 2015 • 

*SECNO '.25875.00~ 
::;;:-90 CROSS SECTION! .25875.00 EXTENDED 

::;470 EMC.ROACHMENT STATIONS= . " SECTION THIRTEEN 
::5875. 1Z10 '.20. :'.El 615.58 .00 

::.::5!ZI. 177. 2917. 156. 
4.:8 p . , 1.'.2"3 . ::6 

• 01Z1kJ0:: 1 ::::75, ::"375. ::::75. 

.-,I , 

PAGE 24 

', 

11-JSEL\-' EG HV' HL □LOSS BA\IH ELEV 
ALDB h.CH AF.:OB VOL TWA LEFT/RI(3HT 
XNL XNCH XI\IR WTM ELMIN SSTA 
ITRIAL IDC !CONT COF~AR TOPWID EN:osT 

• 00 615.31 . 07 .00 .00 612. 50 
107. 1479. 110. 77'3. 109. 611. :-;0 
.12142 .0::6 .021 .000 60:-. 4m 121. '.25 

0 0 0 -~0 :;7::.s0 495.05 
) 

) 

.012) 615.43 .03 . 1:: .00 61::.:-121 
1 ::;::. 1675 . 1013. 867. 1:: 1. 61~'.. '.20 
.04:: .026 .042 .00121 603.90 s::.se 

:, 0 0 .00 68::.51 7::;5. :;9 

) 

• 00 615. 51Z'l . 0:; .06 .12)0 614 .. 80 _,. 1985. 1339. 984. 164. 61'.2..8121 
) 

• lll:21 • 0:26 • 04.:" .000 599.80 76.::6 
:, 0 "' .00 1056.::5 11:::2,61 -, 

1.75 FEET 
) 

128::. 121 TYPE~ 1 TARGET= 128::. 999 
:J 

·"'" 615. 5!:i .02 .05 ·"'"' 61'.2.00 
1 ::::6. 22::5. 94::. 1163. ::!15. 612.8121 

'} 

.12142 .IZ'l26 .042 .000 597.60 1::s:. 41 
I 121 "' • 00 1146.95 127-Si. 37 :, 

::.::-9 FEET 

139121.0 TYPE= I TARGET= 1:::89.999 
) 

·"'"' 615.60 .121:: • C,5 .00 61:~.9121 
11215'.2. '.2368. 60~. 1-.::9:::. ::s::. ol2.90 

,) 
.l'll70 .0::6 .121-:.121 .000 595.30 77. 91 

I 0 0 ·"'" 1'".:00.96 17,713.87 
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03/12/86 12:04:'.::2 

SECNO DEPTH CWSEL CRIWS 
D DLOB DCH DROB 
TIME VLOB VCH VROB 
SLOPE ).LOBL XLCH XLOBR 

*SECNO '.::8080.000 
3::80 CROSS SECTION '.::8080.00 EXTENDED 

:'470 ENCROACHMENT STATIONS.:. 
SECTION FOURTEEN 

'.::8080.00 12.:::4 615.64 
-:::::s0. 

4,97 
• 0000-:.:: 

'.::IJ9 • 
• '.26 

::::1215. 

*SECND '.28480.000 

'.2518. 
1. '.29 

::::05. 

612JIZJ.IZJ 

.012l ~-._,i~.,, 

• '.24 
'.::~05. 

"3'.280 CROSS SECTION '.28480.00 EXTENDED 

347121 ENCHOACHMENT STATIONS= 850.0 

t,iSEU EG 
ALOB ACH 
XNL XNCH 
!TRIAL !DC 

"3.04 FEET 

1850.0 

.00 
00:: • 
• 1!170 

1 

TYPE= 

615.66 
1 '?54 • 

• 0:26 
Ill 

::, • 05 FEET 

1850.0 TYPE= 
USGS GAGE LOCATION - REPEAT OF SECTION FOUFaEEN 

:!84EH2L 00 1:.,:s 615,65 .012! ,12!0 015.aB 
3:250. IZJ. '.2684. 566. 0. 1958. 

5.06 .IZJIZJ 1. :;7 .26 .070 • 0'.'6 
.0000::7 401Zl. 400. 400. 0 12) 

*SECNO '.29870.ltl00 
3~80 CROSS SECTION '.29870.00 EXTENDED :;.90 FEET 

SECTION FIFTEEN - MOUTH OF BLAD~ LA• E 
:!9870.00 16. Bill 615.70 '. 00 .00 615.71 

:J'.250. 79. '.2539. 6:;'.2. 588. 2471. 
5.52 .13 1. 03 • ::'.1 .070 .0'.26 

,01210016 1390. 1390. L ::;90. IZl IZl 

~i 

F'AGE -~ -J 

HV HL DL08S BAM, ELE\.1 
AROB VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
!CONT cor~AR TOPWID ENDST 

) 

1 TARGET= -,00.000 
) 

~::: .06 .00 61'.2.40 
2158. 1619. "347 • 612.::0 

• 070 .000 60-:,. 40 600.00 

"' .12l0 1'.250.00 1850.00 

1 TARGET"" -850.000 
) 

• ~:! .01 ·"'' gl'.2.40 
:::170. 1660. ::57. 61:2.30 

.07121 .01210 6121::.40 850.00 ) 
0 .00 1000.IZleJ 1850.1210 

) 

.ell .03 .00 612.10 
'.2966. 1822. 394. 611. 80 ;) 

.070 .01Zl0 598. 90 1:24.42 

"' • 11)12) 1335.59 1460.00 

:1 

.J 
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03/12/86 1:2.: 04: '.22 

*******************+**************~***~**·~******* 
HEC:2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01. 0'.2.. rzr:., 04, 05, 06 
MODIFICATION - 50,51.5::.,53,54,55,56 
1BM-PC-XT VERSION AFRIL 1985 

•*********~****~*********~**********~************* 

Tl JOB 12'.::.1212-02 GRANT TWP. FIS 
T'.:'. 500 YE;iR FLOOD WITH FLOW THROUGH PO\'JERHOUSE AT ALVERNO DAM 
T3 BLhCr' R. ABOVE AL 1/ERND 

J1 ICHECl- IMO NINV IDIR STRT l1ETRIC 

0. 0. 0. 0. .000000 .00 

J2 NPROF IPLOT PRFVS X5ECV XSECH FN 

15.01210 .1210121 -5.12100 5.000 ::.0121.000 .000 

THIS f\UN EXECUTED 07,/1::./86 

HVINS D WSEL FD 

.0 ::850. 61::.650 • 000 

ALLDC IBW CHNIM !TRACE 

.000 .mm .000 .000 

PAGE 26 
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0'3/1'.2/86 12:04:::2 F·AGE 27 

SECNO DEPTH CWSEL CRIWS ~iJSEU' EG H'I HL OL□EiS BANt ELEV 
D DL□B DCH ORDB PiLOB ACH AROB VOL TWA LEFT/RIGHT 

I TIME VLDB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLDBL f.LCH XLDBF: 1TRIAL !DC !CONT CORAR TOPl,,.,llD ENDST 

) 
*PROF 4 

I CCHV= • 100 CEHV= .300 ) 
+SECNO 1 • 011Z10 

JUST US ALVEF:NO DAM ~3YNTHET!C DATA 

I 
1. 00 1:::. 65 61::.65 .00 ,61 ·.:;. 65 61':,.66 .01 .00 • 011! 617. 00 -, 

7,850. 0. :::B51Zl. Ill. 0. :::961. "· 0. o. 617. IZl!ll 
.11)11) • 012) .97 .00 . 021 .IZ!'.26 • 0'.21 . 000 6(21(?),, 00 9.85 

) . 000011 0. 0. Ill. 0 Ill Ill ,11!0 ::::0 .. '.29 ':.40.15 

I -tt-SECNO -:'.:,712)0. 000 
SECTION TWO 

7.711!11!.12)11) 18.69 613.69 .00 .00 613. 7':!. • 0:; .05 .. 012) 615.50 

I 
"3850. ". "3850. Ill. Ill. '.2914. Ill. :~92. :24. 615.90 ) 

.78 .00 1. :::: .00 • fZl'.21 .0'.26 .0~1 ., (u00 5G'5 .. 00 58.-:.1 
• 00l'JIZl20 ::700. ':700. -:,700. 0 0 0 .12)0 :.:4:;,. 44 '301. 75 

') ..., 

I -11-SECNO 5760.IZl00 
SECTION THREE 

5760.00 18.34 61::,74 .00 ·"" 613.75 • 01 .03 .00 614.50 
7.850. Ill. 7.850:. 0. "· 4344. 12). 464 • -41. 615.00 

-
1.42 .llllll .89 .00 • 0-:0 .0::6 . 0'.21 .. lll1Zi0 595.40 '.29. 79 _) 

• 000012 2060. :::060. ~060. 1 0 0 .00 459.82 489.61 

+SECNO 84(:'.10. IZl00 
!) ., SECTION FOUIR 

B400.00 13. 17 61-::.77 .llllll .00 61-:;. 85 .08 .11)7 .0~ 612.50 I,) 
3850. 5.· 3845. - 0. 10. 1700. Ill. ,647. 61. 613.70 

1.75 • 56 2.26 • Ill 1 • 0::-1 !0::9 .030 .000 600.60 109.59 

I 
• 000114 2640. ~640. :2640. I 0 0 .lo~ 210.2~ ::;:;::s. 02 J 

+'-SECNO 10:540. IZIC!/0 
J SECT!DN FIVE 

I 
10540.00 10. '.24 614.04 .00 .00 614.1":: .09 .'.28 .00 61:..90 

:.850. 0. ::0s0. G. 0. 1571. 0. 7::'8. 7'::.. 616.::0 ,) 
1.99 • 11 ::.::.45 .00 • IZGIZI .029 .0~,0 .000 603.80 7'.2. 18 

.000155 ~ 141ZJ. =140. '.2140. 2 0 0 ·"" 2G9.l1!5 '.281. :::: 

-J ,> 

I ~I 

1· 
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0::::112/86 1::: 04: '.22 PAGE :,0 

SECMO DEPTH Cl,,JSEL CRIWS WSEU' EG HV HL OLOSS BAN~' ELEV 
D OLOB OCH DRDB HLOB ACH AFi:OB VOL T\.oJA LEFl/RIGHT 

I TIME VLOB VCH VROB XNL XNCH XNR i,.,JTN EL MIN SSTA 
SLOPE XLDBL XLCH XLOBR !TRIAL JDC I Cot-.JT CORAR TOF'i-.JID ENIDST 

) 
..-sECNO 1::700.000 

I CORPS H-A FROM 1965 REPORT 
1:2700.00 7.5:: 614. 5:: .011) .012) 614.88 • :,6 .66 .08 614. 00 ) 

"385121. 1 " ::848. 1. 1 " a0::. -· 787. 131. 61:.70 
:, " 1:, .85 4.79 .79 • 0::1 • 0'.29 .0-::0 .000 607 ,(Z)0 95.67 

' 
• 000870 '.2160. ::160 . '.2160. :, " 0 .00 148. :::; 24-:;,90 ) 

*SECNO 1'.21350. 000 
CIDRPS B-B FROM 1965 REPORT 

I) 1'.2850.00 8. 18 614,6B .12)11) .00 614.99 .31 . 11 .00 61'-l. 00 
3850. 1. ~848. 1. 1. 8~0- 1. 789. 81. 61::.?e 
2. 13 .84 4.47 . 7:: • 0::1 .0:'6 .0-::0 .000 606.50 96.61 

.000608 150. 150. 15121. 2 0 0 .00 155. 7'.2. '.25'.2.33 

f ) 

*BECNO 1::::10.000 

) CORPS C-C FROM 1965 F:EPDRT ) 
1::::?0.00 7.45 614.95 .00 .00 615.:25 .31 • :26 .00 61-:.. 00 ,,) :;950. :;4. :-016. 0. 19. 858. (3. 798. 83. 014,_ :m 

-::.. 15 1.77 4.45 "7,9 • 0-::.1 .0'.26 .046 .000 607.50 80. 5'.2 
• 000652 4'.20. 42121 • 4'.2121. :, 0 0 .00 1801. 77 '.261. '.29 

i) +-SECNO 13,700. 01210 
CORPS C-C FROM 1965 HEPORT REPEATED 

,) 13700.01211 7.74 615.24 • 00 .00 ,615.51 .:27 .26 .11)0 61::.0121 ) 
::850. 44. "3805. 0. .'.25. 904. 1. 807. 85. 61L!-.20 

I) -:::.. 1Et 1.77 4. '.21 .44 • 0:1 .0:26 .046 .000 607.50 77 ., 61 
• 00054-:; 4-::;0. 430. 4"30. 2 0 0 .00 lB~t. 18 261. 79 ;) 

'l 
+-SECND 1 :;970. 000 ::, 

SECTION SIX 
1 ::s70. 0121 13.76 615.46 .00 .00 615.58 , 1:, .06 . 01 617 .. 7121 

3850. 0. ::s11. "39. B. 1"347. 64. 811, 86. 61'.J;.:-0 
2.'.2C:l .00 :.s:: . 60 • 021 . 0::-: .046 .000 60ll. 70 9,. ::4 

I· 
• 01210::::2:; 170. 170. 170. :, 0 0 .00 :21L117.1 :2'.20,.47" 

,, 

*BECNO 1 :~9:20. 000 

. ) ~3ECTION SIX MODIFIED FOR SIL TAT ION ACROSS 1/'::. OF CHANNEL 

·~ 1 "':,9.'.20. 0(21 11.08 615. -.::s .00 .00 615. b4 .:::6 .02 .04 617.70 
3850 .. 0. :,784. 66. 0. 918. 60. 81 ~- 86. 61·:.. :-,121 

-::..2c21 .00 4. 1.'.2 1.09 • 0:21 .o:::: • 0•l6 .000 60,q. '30 9.65 
.000782 50. 50. 5121. 2 0 0 .01ZJ '.21Zl!3. 54 :.:1s. 19 

1· 
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0::/1'.2/86 12: 04: 2::: 

SECNO DEPTH CWSEL CfHWS WSEU EG HV 
0 OL0:8 OCH DFmB ALOE ACH AROB 
TIME VLDB VCH VROB XNL XNCH XNR 
SLOPE ).LOBL XLCH XLOBR !TRIAL !DC !CONT 

~SECNO 1397~.000 
SECTION SIX-A ALSO USGS AUX GAGE 

1:::970. 00 13.47 615.57 .00 .00 615.67 . 10 
::;850. 0. "3811. 39. 0. 1480. 71. 

:::.:::1 . ::C4 .:2.57 .54 • 0:::1 • 0::-:: .046 
.012101.72 50. 5e!. 50. ::: 0 " 

➔SECND 15081!1.000 
:::::s0 CROSS SECTION 15080.00 EXTEMDED . 81 FEET 

CORPS D-D FROM 1965 REPORT 
15080.00 10.91 615.81 .00 .00 615.9"3 • 12 

::850. :;5. 380:::. 13. :;9. 17.40. 9. 
2.::2 .89 :::.84 1.-::s .046 .0:::5 • 0:: 1 

• 000"310 1110. 1110. 111121. 2 0 0 

-;-SECNO 15390.000 
SECTION SEVEN 

l 5_::;9121. IZIIZI 8.b= 615.9:: .00 . 00 616.03 • !12) 

:::850. 63. -:,5::;4_ ~~--'-'-'• 75. 1 "3::!IZI. 4::::::. 
2.35 .84 2.68 .60 .IZl46 .IZl35 .046 

.000:292 310. -::10. :::10. ::: 0 0 

*SECNO 159IZl~.IZIIZIIZI 

3:265 DIVIDED FLOW 

SECTION EIGHT WITH MATCHED ELMIN AT THIS STA W/COE REPORT 
15900.00 13.93 616.03 .00 .00 616.09 .06 

:::850. 106. 3464. '.28IZI. 214. 1670. "35IZI. 
2.42 .50 :C.07 .80 .042 .026 , 021 

.000066 510. 510. 510. 2 0 0 

..i-SECNO 17:270.0□0 

".3265 DIVIDED FLOl.>J 

SECTION EIGHT 
1/'.2/0.00 1 ::. 7'.:: 616. 1::: .00 .00 616.19 .~, 

"3850. 95. :;::;519. :::-::6. 191. 16"3::::. :285. 
:::. 61 .50 :::. 15 .83 .04:2 .026 • 0::-1 

.000074 1-:::?0. 1 :-70. 1"370. ::: IZ) 0 

. ) 

) 
PAGE 29 

HL □LOSS BANt ELEV 
VOL TWA LEFT/RIGHT 
11-JTN ELMIN SSTA 
crn:::AR TOPWID ENDST 

.02 • 02 615.30 
814. 86. 61:::. 30 
.012)0 602. 10 8.87 

.0111 :::~1. 86 :::::0. T:: -, 

~~ --~ . 01 61:::.50 
ss:::. 91. 614.00 
.000 604.90 81.00 ) 

.1110 :'.206.1210 :::87. 00 

) 

.09 • 00 613. 00 I 
86"3. 94. 614.50 
.IZIIZl0 61Z17. -:0 "32.56 

.00 621.c;i2 654 .. 48 

') 

:) 

.06 .00 612. :::0 
887. 102. 61 l. lZl0 :) 
,000 61212. 10 85.:22 
.00 6"35.03 764.50 

) 

,) ,n nn 61'.:.50 .. ~ -~~ 

955. 1 :::1. ol 1. "30 
.000 60:2.40 91.01 l 

.00 571. '.20 751.48 
,. 
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1213/1:/86 1:::04:::: 

SECNO DEPTH CWSEL CRIWS WSEU EG 
D n1 nn nrw nr:,no l".I no ArLI ._ . ._u~ ........ ,, !.,"P,UL' ML..UL• ...,._,., 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC 

CCHV= • 300 CEHV= .500 
~SECNO 17704,000 

3165 DIVIDED FLOW 

REPEAT OF SECTION EIGHT 
17704.00 13.76 616.16 

::!00 FEET OS eRIDGE 
.00 .00 616. :::= 

'3850. 97. 351::. :::4::. 194 • 1D78. 
::.67 .50 '.2.14 . s::: .04.2 . 0::6 

.00007'3 4~4. 434. 4-.::;4, 0 0 

HV HL 
Af"~OB VOL 
iNR WTN 
ICO\\IT CORAR 

.07 . 03 
:::94_ 976. 
• 0:::.1 .000 

111 .00 

~SECNO 17904.000 
SECTION NINE 

17904.00 10.56 
JUST DS OF NORTH RIVER ROAD BRIDGE 

::850. 
::.69 

, 000067 

SPECIAL BRIDGE 

SB X~, 
1.05 

0. 
• (:)0 

::00 • 

Xf OF~ 
1.56 

*SECND 17960.000 
CLASS A LOW FLOW 

616,16 
::850. 

::. ::7 
::1210. 

COFQ 
'.:'..60 

,0111 
0. 

.1110 
:::00. 

RDLEN 
.00 

.00 610.::4 
111. 

• 04'.2 
0 

BWC 
84.00 

l 693. 
• 0'.26 

111 

B!.>JP 
8.00 

,0S .01 
111. 985. 

.0::1 .000 
111 .00 

i:rc.~s=c.i. 

2961.00 

□LOSS BAJ\U ELEV 
TWA LEf-T /F~ I GHT 
ELMIN 
TOF"WID 

.00 
1 :26. 

60:::..40 
578. IZI:: 

.01 
1::9. 

600.6121 
15::.0:: 

ss 
:::.90 

SSTA 
ENDST 

61:::.50 
611. 30 
90.16 

753. :,8 

6:26.60 
6'.:!::!. 97, 
39. 17 

191. 19 

ELCHU 
601. 50 

ELCHD 
601. 50 

'34'.20 BRIDGE W.S.= 616.15 BRIDGE VELOCITY=, 2.:::2 CALCULATED CHANNEL AREA=, 1736. 

EGPRS EGL WC H3 OWEIR 

.00 616.25 .1111 0. 

OLOW 

'3850, 

BAREA TRAPEZDtD 
AREA 

2961. :::975. 

:;495 OVERBANf AREA ASSUMED NON-EFFECTIVE.ELLEA= 6:::5. 00 ELf;.'EA= 

SECTION NINE JUST US OF NORTH RIVER ROAD BRIDGE 
17960.00 15.57 616,17 ,1110 .0111 616. ::s 

3850. 0. '385rzt. 111. 111. 169'3. 
2.70 .00 :.:::7 .00 .000 .0:6 

• 01Z11il068 56. 56. 56. 0 0 

.1118 
111. 

• 000 
111 

. 01 
987 . 
. 000 
.00 

ELLC 

6:23.0121 

6.::-5.C/0 

·""' 1 ::s. 
600.60 
15:::.02 

ELTRD 

624.00 

6.26.6121 
62:!.9'3 
:,9. 17 

191.19 

' 
') 
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0"3/12/86 

SECNO 
D 
TIME 
SLOPE 

1~: 04: :2:2 

DEPTH CWSEL 
QLOB DCH 
VLOB VCH 
XLDBL XLCH 

:if.SEChJO 1812110. 01ZH:I 

7.'.265 DIVIDED FLOW 

CRIWS 
DROB 
VROB 
XLDBR 

WSEU' 
ALOB 
XNL 
!TRIAL 

E:G 
ACH 
)(NCH 
lDC 

REPEAT OF SECTION EIGHT 50 FEET US BRIDGE: 
18010.00 13.79 616.19 .00 .00 616.'.26 

3850. 99. ::50::. '.::•l5. 198. 16115. 
:!.71 .50 :2.1-:: .8'.2 .'2l42 .IZl'.26 

.000071 50. 50. 50. ::: 0 

CCHV= .100 CEHV= .::00 
~SECNO 19840.00~ 

SECTION TEN 
19840.00 1:::.4::. 616.-:,:: 

::950. 95. '.2969. 
3,09 .41 1.~8 

.000044 1e::0. 1s-::0. 

*SECNO '.21485,000 
SECTION ELEl.1EN 

'.21485.00 16.59 616.39 
:::850. 6. ::u21:::. 
3.46 ,35 1. 4::. 

• 000027 1645 • 1645. 

➔SECND :::::500.000 

• 00 
786 • 

.57 
18"30. 

.00 
74121 • 

. :A 
1645. 

::::::e0 CR□s:s SECTION ::::::s00. 00 EXTENDED 

3470 ENCFWACHMENT STATIONS= .0 
SiECTION TWELVE 

2::500. 01ZI 18.85 616.45 .00 
::B50. 595. 2.770. 485. 

4.0B . :;4 I. 1::: • ~-0 
• 00001El :::015. 2015. 2015 • 

➔ 5ECNO 2:)875. 12100 
3:280 CR□[;S SECT ION :::5875. 00 EXTENDED 

.00 
2:::s. 
.0.l\'.2 

I 

.00 
18. 

• 0:::1 
2 

616.36 
1879, 

.026 
0 

616.42 
'.:.171. 

.0~6 
0 

'.2.66 FEET 

1283.0 TYPE= 

.00 616,46 
1757. ::2455. 

.042 .0::26 
I 0 

::. :::121 FEET 

H\I 
AFiOB 
XNR 
1 c: □Nl" 

.06 
305 • 
• 0:::1 

0 

.Cll3 
1 :;70 • 

• 042 
0 

• c~i::. 
~154. 

.042 
0 

HL 
VOL. 
WTN 
COF\AR 

• 00 
17'89 • 
• 000 
.00 

.10 
1107 . 

• IZlllllZI 
.00 

.06 
1 ::!55. 

.000 
.00 

I TARGET-

.01 . 04 
159:::. 1.49G. 

.04'.2 .000 
0 .00 

□LOSS 
TWA 
ELMIN 
TOPWID 

BANf ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

• 00 
1~9 • 

60::2.40 
586.6::2 

• 00 
157 • 

Mr: .. q0 
754.6'.2 

.00 
19::C. 

599.80 
1181. 75 

1::!82.999 

.00 
::60. 

597.60 
1687.76 

61::2. 50 
611.:;(2') 
89. 10 

755.77 

61::.:::0 
612.~0 
41.75 

79D. :;7 

614.80 
61::.00 
61.,72 

1'.243 .. 47 

612 .. 00 
61'.2..8121 
8-'l. 2'1 

177:::.cm 

1 

) 
F'AGE :; 1 
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0:::11:::/86 1::!:04::22 

SECNO DEPTH Cl,,JSEL CRIWS WSEU EG 
0 DLDB OCH Do'OB ALOH ACH 
TIME VLOB VCH 1/ROB XNL Xl~CH 
SLOPE XLDBL XLCH XLOBR ITRH:iL !DC 

::;470 ENCROACHMENT STATIONS= .0 1 -::9IZl.0 TYPE= 
SECTION THIRTEEN 

'.25875.00 :::1. 19 616.49 . 00 .00 616.51 
-::ss0. '.296. -:'.'144. !1,11. 1 s::2. '.2576. 

4.71 • I 9 1. 2'.2 • 31 .070 • 0:::6 
.00012119 2-::75. :::-,:;75_ ::::;75_ I 0 

*SECNO ::!8080,0~0 
-::::s0 CROSS SECTION 28080.0121 EXTEhlDED "3.9"3 FEET 

"3470 ENCROACHMENT STATIONS= 600.0 1850. 0 TYPE= 
SECTION FOURTEEN 

'.28080.00 13.14 616.54 • 00 . 00 616.56 
-:.850. :!91. '.2795. 764. 1026. :2174. 
~ -~ ..J. _._ . :e 1. :29 • .'.27 .070 .026 

• 00002B :!.'.205 • 2:205. :'.:205. 0 0 

*SECNO :!B480.000 
:::'.2B0 CROSS SECTION .'.2B4B0.0121 EXTENDED :::.95 FEET 

7470 ENCROACHMENT STATIONS= 850.0 1B50.0 TYPE= 
USGS GAGE LOCATION - REPEAT OF SECTION FOURTEEN 

'.28480.00 1::.15 616.55 .00 .00 616.57 
:;ss0. 0. :::01 :-. 87,7. 0. :179. 

5.4'.2 • 00 1. :::0 .29 .070 .0.'.26 
• 1210121121::3 4012) •• 400 • 400. 0 0 

..-sECNO '.29870.000 
:::280 CROSS SECTION :29B70,1210 EXTENDED 4.79 FEET 

SECTION FIFTEEN - MOUTH OF BLAD I_A!- E 
::!9870.00 17.69 616.59 • 0121 .00 616.60 

:::s5ll. 147. '.2849. B54. 9:26. 2699. 
5.8B • 16 1. 06 • :24 . 1217121 • 0'.26 

.000015 1-.::90. 1::90_ 1 :::90. 0 l2l 

") 

. ) 
PAGE ::.:2 

HV HL □LOSS BAN!-' ELEV 
ARDB VOL Tl,JA LEFT/RIGHT 
XNR WTN EU1IN SSTA 

""" !CONT CORAR TDPWID ENDST 

I TARGET= 1:;89.999 

• 0::: .04 .00 61:2.9121 
1-:: 1-::. 1796 • -:,5:;_ 61'.2.90 

• 0::0 • 0B0 ::-,95. ::;0 4121.:::0 ') 
l2l .00 1741.80 178:::. □0 

) 

I TARGET= -600. 000 

.02 .05 .00 t 1 '.2. •10 J 
:2s-::2. :□86. 429. 61:.-::0 

.070 .0l10 6(13.40 600.00 ) 
0 .00 1:250.00 1B50.1210 

I 

I TARGET= -850.000 

• 0:2 • 01 .0121 612.40 
'J 

:2846. :1-:.6. 439. 61:2.:::0 
.070 .000 603.40 B50.00 ,) 

0 .00 101210.00 1B50.121121 

:-, 

• 01 .0::: .00 61::'.. 10 
:::627. _ _._. __ 47B. 611. 80 

) .070 .000 59B.90 44. :::s 
0 .00 1415.62 1460.00 

.J 
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IJ 
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_) 

:::848(!1. 000 400.00 60::.40 7000.00 615. :.4 • 0::: . 0 1 .00 :::s:::9. 88 11.94 1000. 12H2J I) :::8480. 012'10 400.00 60:-.40 ::::50.00 615. 6'.5 .02 .01 .00 :::t.84.17 1::!. :::s 10n0.00 
::'.8'l80. 0012> 4C!l0.IZl0 60::.4121 2,250.00 616.55 • 0::: .01 .00 ::.01 :: .• ::;3 1 ::. 15 1000.00 

) ::9870.0\ZlG 1"390,00 598.90 '2-::.50. IZl0 614.58 .01 • IZl"3 .00 197::-,.46 15. 68 1:''.24.99 ' .'.::9870.000 1390.00 598,90 ::000.00 615.::8 . 01 .03 .00 ::::9i. 80 i6.4B 1~00,Eli 
,, 

.) 29870.000 1';90.00 598.90 :::::s0.00 615.70 .01 .G'3 .00 :::s::;9. ::;3 16. 80 1:'."35,59 
'.29870,000 1'".:.90.00 598.90 ::850.00 616. =•9 . 01 .03 .00 :!849. 13 17.69 1415,6:! 
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C 
Tl JOB 
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GRANT TWP. FIS 
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"'· "'· "'· ~- .000000 

J:: NF'ROF IPLOT PRFVS XSECV >..BECH 

-1.1211210 .121121121 -1. 000 .0121121 .12100 

J" VARIABLE CODES FOR SUMMARY PRINTOUT 

110. 0121121 ::121121.12100 .000 .00121 .12100 

NC .B21 • 0::1 .12126 • 100 
JUST US AU,JERNO DAM SYNTHETIC DATA 

X 1 1. 000 4.000 • 000 350.1210121 

X3 10.12100 .0121121 .0012) .000 

GR 617.01210 .000 61210.01210 5121.121121121 

SECTION Tl.>tO 
XI ::;700.00121 ::::. 0121121 54.00121 ::121s. 12100 

k3• 1121. 121121121 .01210 .1211210 .121121121 

GR 6"36.6121121 .000 63:'.::. 71210 1121. 121121121 

GR 611. 300 64.0121121 610. 1ei0 69.000 

GR 595. "'300 114. 0012) 595.01Zl0 1:::9.121121121 
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GR □ 17.•100 -:::5. 12100 6:'.::B. -:::00 45121.00121 
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SECTION THREE 
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x::: UZI. 00121 ,C!l1210 .000 .1210121 

GR 618.000 .0121121 616. 60121 10.1210121 

GR 610. 81..10 ~50. 0CJ0 o10.S!J0 55.000 

GR 606.800 1::0. C!l00 608.61210 14S. 0121121 
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') 
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, l 
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03/12/86 11:30:41 PAGE 4 

I 
Xl 17904.000 ~0-000 ::0.000 ::61. 000 .:00.000 ::::00.000 ::00. 0f2lf21 .766 .000 .G00 

I\ v- 10. 000 171n171 .000 .000 ,000 .000 nlfMJI 6:20. C00 6:20.000 .©00 I,_, • l,C/IUII.J • IUIUII.J 

GR 626.600 ::0.mm 6::4. ::00 21.IZIIZIIZI 615.840 46.000 611,360 :::::i?.000 609.550 62.000 
GR 6111). 11)11)11) 67.000 609,BIZIIZI 7::.000 605.400 s::.000 601.100 107.000 600.600 1::::.BIZIIZI 

~l GR 601. 100 157.IZIIZIIZI 601. 500 179.IZIQIIZI 606.500 ::04.01£10 604.500 ::15. 000 606.::.00 ::::0.000 
GR 608.900 ::::5. B01Zl 611.7,6121 ::::0. 000 615.500 ::4::.000 6:: 1. ::;60 ::55. IZIIZIIZI 6::::. 9::;0 ::61.000 

I SB 1.050 1. 560 ::. 600 .IZIIZIIZI 84.000 8.0011) ::961. IZIOIZI ::.900 601.500 601. 500 ) 
Xl 1796'll. 00fJ .000 .000 .000 56.000 56.IZIIZIIZI 56.IZIIZIIZI .000 .IZIIZIIZI .000 
C .IZl!ZllZI .000 1. EIIZl0 6::::;. 000 ~::4.000 • (!'HZJIZI .mm .000 .000 • l7l01Zl 

1· x:; 10,000 .000 -~00 .01Z!E! ,000 ,000 .000 6:5.000 625,000 .0~0 

,1 18010.000 '.25.000 ::00.000 400.000 50.000 50.000 50.000 .000 .000 .000 

·1 ,::; 10.00\ll .011)11) .000 .mm .011)0 .000 • 01l10 6:'.0.000 6:'.:\ll. 00\ll .000 
GR 6::1.900 .e00 617.600 50.000 615.800 100.000 615.'.200 1'.2'3.000 61:2.500 ::.00.~00 

•· 
GR 611.7-00 '.2::04.000 010.600 ::::9. 000 610.000 ~:;ii. 0IZIC?l 608.700 ::::;s'. 000 606.300 249.000 
GR 60:'.:.41li0 '.274.000 60:::.500 ~99.000 604.900 :::::4. 000 607. 100 349.000 609.500 -.:::61. 000 
GR 609.8C?l0 -:,66. 000 610.600 371. 000 611.::00 :::76.000 614.'.200 400.00\ll e:,15.::00 500.00el 
GR 610.::00 600.mm 616.500 67:!.000 615.-:□ 0 700.000 616.900 800.000 617.900 9::s.000 

·~' ' :~ 
. 

NC .000 .04'.2 .0ZJ0 .100 • -:.00 .000 .C'l00 • 000 .000 .000 
X1 19840.11)11)0 '.:::6.000 150.000 :-70.000 1830.l110IZI 1830.000 1a-.::0. 000 • 000 .000 .000 
x- .000 .000 . l1100 15121. 000 .000 5G0.000 .000 .000 • 000 .000 ) _, 

GR 6'.2C?J.700 .00121 b16. 51210 40.C'JCJ0 615.500 50.000 613.800 100.000 61::.::00 150.000 

I· 
GR 011.:;00 185.000 610.700 190.000 610.100 195.000 609.800 ::00.000 608.800 ::10.000 
GR 605.:::00 :::::5.000 605.'.200 '.260.01210 604.000 ::as. 000 60:::.900 :::10.000 609.10~ :::-.::5.000 
GR 609.811)11) 750.{')00 610. :,011) 360.000 610. 900 ::65.000 611. :00 :70.000 61::!. :!00 :n,.000 
GR 011.800 550.000 61'.2.900 613.000 013.4121121 682. 000 615.500 T:::8. 000 615.900 750.000 

( 
GR 617.000 870.000 .000 .000 .000 .000 .000 .000 .000 .000 J 

NC .021 .000 .000 .000 .000 ,000 .000 .000 .000 .000 
Xl 21485.000 :::;.000 85.000 '.287.000 1645.000 1645.000 1645.01lJ0 .000 .000 .000 !) 
X'3 .000 .000 .000 85.00121 .11)011) 763.000 .000 .011)0 • 000 .000 

I 
GR 619.::00 .000 618.800 10.000 617.800 ::5.000 616.501lJ 60.li'l00 615.500 76.000 
GR 614.800 85.000 611.400 95.000 610. 600 100.000 610.000 105.000 609.400 110.000 ;1 
GR 608.700 1-::0. 000 60::.600 145.000 601.:::00 170.000 599.800 195.000 601. 000 :::20.000 
GR 607.800 245.000 610. 100 260.000 610.500 :::65.000 611. 000 270.000 611. ::00 275. 000 

_;;) GR 612.800 287.(2100 61::. 100 449.000 613.900 566.000 614.000 612.000 614.400 6::.5.000 :., 

I.J 
GR 614. 900 76~.000 61 '.::". 9iZi0 785.000 014.300 885.000 61'3.800 985.000 6i4.iZiiZi0 1085.000 
GR 615.700 1140.000 616.100 1185. 000 616.600 1'.2B5.000 .000 .000 • 000 .000 

MC .04'.2 .000 .000 .000 .000 .001J .000 .000 ,(2100 .000 
Xl ::::500.000 :::9.01Zl0 679.000 9'.20.00!21 '.2015.000 :::015.000 :::015.000 .000 .000 , 0012) •. : ,: • ('..100 .01Zl0 .000 384.000 .000 1::8-.::. 000 615.800 .000 .0'1~ .000 ) 
GR 6:0.::-00 .000 617.100 5-: .• 000 614.400 184. 000 614.200 208.000 614.000 :::8LJ.000 
GR 61'.2. ::00 519.000 611. 700 537.000 61:!.000 679.000 611.400 709.000 610.800 719.000 

' GR 618. 100 7:!4.000 610.100 7--.:::4.000 608.400 759.000 60::.:::00 784.000 597.600 809.000 ' 

( Gt>' 598.900 g~L',. 000 ,_r,.- c-n,n, 859.000 608.000 □□ J'l r.,n,n, L 1 rf\ r.,n,n, □C:l □ n,n,n, L 1 nt C:r11r11 □o~ ,,.,.,.,,. , .. 
p-.:,_,. -''""'"" o□ -r • '""''·"" O.L\IJo\UV,U □□ <..J. "-'"'"" wiu • ..,,..,,,., ~ f -• • \UU\U 

GR 610.900 898.000 611. 400 90'.:,.00C:l 612.800 9~0.00(?) 61::.400 1111 • IZ'C?l0 61:!. 10C'.l 117:2.000 
GF: 615.800 1'.28:;. C100 61-:":.50!.J 15'.25.000 615.400 1641.000 61:.80121 177'.2:. 000 .000 .000 

- I 
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000"017 00~•919 000· 
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0'3/1:::/86 11:30:41 

SECNO DEPTH CWSEL CRHJS t,,JSEU 

0 OLOB OCH ORDB ALOB 
TIME VLOB VCH VROB XNL 
SLOPE XLDBL XLCH XLOBR !TRIAL 

¥PROF 

CCHV= .l00 CEHV= • 300 
¥SECNO 1.000 

7,495 OVERBAJ\U AREA ASSUMED hl □M-EFFECTI VE. ELLE A= 

JUST US ALVERNO DAM SYNTHETIC DATA 
1.00 11 , :.0 61 L :::0 .00 611.:00 

::::::s0. 0. -:::::50. 0. o. 
• 00 .em 1. 02 .1Zl0 . 0:-1 

• 0G0015 0 • "· 0. 0 

-ttSECNO 7-700.000 

3495 OVEnBANi, AREA ASSUMED NON-EFFECTIVE, ELL EA= 

SECTION TWO 
:::70!21.00 16. -:,6 611.:',6 .011) .00 

::;:,50, 0. "'3'.250. IZ). 0. 
.75 .00 1.:::0 .00 • 0:::1 

• 0000:27 "'3700 . :::700. "'3700. 0 

*SECNO 5760.00121 

"3495 OVERBANI-.. AREA ASSUMED NON-EFFECTIVE,ELLEA= 

SECTION THREE 
5760.00 16.03 611.43 ,00 • 00 

-:::::50. 0. -:::::50. 0. 0. 
1. :,3 ,00 .98 . 01Z) .0:;0 

.0000:::0 2060. C,060. 2060. 2 

*SECNO 8400.000 

3495 OVERDAMI hREh ASSUMED N□N-EFFECTIVE,ELLEA= 

SECTION FOUR 
840~.00 10.89 611.49 

-:::::50. 0. :.:::50. 
1,6l .00 2.58 

.00~197 :::640. '.2640. 

' 

• 00 
IZl. 

.00 
'.2640 • 

.00 
0. 

• 0::: 1 
0 

EG 
ACH 
XNCH 
!DC 

HV 
ARDB 
XNR 
lCONT 

HL 
VOL 
WTN 
CORAR 

□LOSS BANI ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TDPWID ENDST 

6'.20.IZIIZI ELREA= 6'.20.00 

611.:,2 .0::: 
-:::::01. 0. 

.0:::6 • 0::: 1 
0 0 

6:'0.00 ELREA= 

611. "'39 .0-:: 
'.2360. 0. 

.0:::6 . 0:::1 
0 0 

6:20.00 ELREA= 

611.44 • 02 
"'3"'304. IZ), 

• 0:26 ~ • 0:, I 
0 0 

6:20.00 ELF.EA= 

611. 59 
1:::57 • 

• 0:::9 
0 

• 10 
0. 

.030 
0 

.00 .00 
(2). 0. 

.000 600.00 
.00 "'316. 47 

6::0. 00 

,12)7 .012) 
:::-::6. L,-

.000 595.00 
.00 :::.1.20 

6:::0.00 

.05 
"370 • 
• 01Z)0 
.00 

• 1:, 
508 • 
• 17100 

,00 

,11)0 
::;9, 

595.40 
441.03 

6:::0.00 

• 0::; 
58. 

600. 60 
10:::. 49 

617. 00 
617.00 
16,76 

-:;:.-::. '.24 

615. 50 
615.90 
6"'3. 87 

295. 15 

614.50 
615.00 
44.::l 

485.24 

61:::. 50 
613.70 

13:::. 78 
-::1::i. :::7 

·, 

-1 
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03/12/86 11: ::;121: 41 

SECNO DEPTH CWSEL CRIWS WSEU 
Cl DLDB OCH OF:OB ALOB 
TIME VLOB VCH VROB XNL 
SLOPE XLDBL XLCH XLOBR !TRIAL 

*SECND UJ540. IZIIZl0 

-:;495 OVEFi:BANf AREA ASSUMED NON-EFFECT IVE, ELLEA= 

~iECTIOh.l FIVE 
10540. 01lt 8. 17 611. 97 .00 .00 

3:50. 0. :;:50. "· 0. 
1. s:i .00 :,. 81 .00 • 0-:.0 

• BIZl0:::'.81Zl '2140. 2140. '.:14121. :, 

-11-SECNO 1:~71210.12100 

3495 OVEFrnANf AREA ASSUMED NDN-EFFECTIVE,ELLEA= 

12700.IZIB 5.9:2 61::.9:: .00 .00 
:.::[;~. 0. -::::50. "· 0. 

1 , 9:; .00 5.55 .00 • c,:,1 
• 00157:; :::160. '.2160. '.2160. ~ 

*SEC!~□ 1:~850. 000 

::495 DVEHBANf AREA ASSUMED NON-EFFECTIVl::.£LLEA= 

1'.2850. 0!ZI 6.70 61 "3. 20 .00 .00 
~:::50,. 0. ::::s0. 0. 0. 

1. 9•~ .00 5.07 .00 • 0:::1 
• 001HHZI 150. 150 • 150. 2 

*SECNO 1·::~70. 000 

'3495 DVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 

1 :-'.270. liml 6. 19 61'3.69 .00 .00 
:;:::50. 0. :,:::50. □. 0. 

1. 96 .00 4.94 .00 • 121:::1 
. 0011Cl3 4'.20, 4:20. 4::0 . :, 

*SECNO 1::700,000 

IEG 
1~CH 
YNCH 
!DC 

HV 
ARDB 
XNR 
I CONT 

HL 
VOL 
WTN 
CDRAR 

□LOSS BANf' ELEV 
Tt.>JA LEFT/RIGHT 
EU1IN SSTA 
TOPWID ENDST 

6'.2121.00 ELREA= 6::0.1210 

61:!. 1121 .1: .50 • 01 612",,.90 
1157. 0. 508. 67. 616.3121 

.0::9 • 0-::0 .000 6~7-.80 8'.:. .. C,6 
0 0 .00 197..59 276 .. 35 

6::121. 12)0 EL REA= 6::0.00 

613.4121 .48 1. ::0 . 11 61.ll. 00 
586. 0. 611. 75. 61·c. 70 
.0~9 .0-::0 • (ZHZJ0 607.00 101.61 

0 0 .00 1:::s.04 ~:,9.66 

6~0. ~~12) ELREA= 620-.00 

613.60 .40 .'.20 .01 614.00 
641. 0. 613. 76. 613.70 
.0:!6 .0::0 .000 606.50 102. 12: 

0 0 .00 144.57 246.69 

6:::0. C~0 ELREA= 620.00 

614.1217 • '38 .46 .00 61"3.00 
657. 0. 619. 77. 614.:::0 
.026 .v146 ■ Qlf21f21 607.50 Hm.00 

0 11\ .00 1.:co::: -•c-
.;J;J, _,;__i 

~,,.,.~ -= 
~J;J. _,;__i 

-, 
. ) 
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0::112186 11:3121:41 

SECND DEPTH CWSEL CRIWS WSEU-

D DLOB OCH DRDB ALDB 
Til1E VLOFI VCH VRDB XNL 
SLOPE XLDBL XLCH XLDBR !TRIAL 

::;495 DVERBAN~ AREA ASSUMED NON-EFFECTIVE,ELLEA= 

13700. IZIIZI 6.67 614.17 ·"'"' · "'"' 
:::'.250. "'· ::2s0. "'· 0. 

1.c;,9 .00 4.44 • 00 • 0:::1 
• 000799 4:::0. 4::0. 43121. 0 

-ll-SECNO 1 ::87121. 00121 

3495 OVERBANI-' AREA ASSUMED NDN-EFFECTIVE,ELLEA= 

1::870.00 1:.".75 614.45 .12l0 .00 

::::.-50. 0. :::.-50. "'· 0. 

:.-. 01 -~ID :.- • 7'.2 ·"'"' • 021 
• IZIIZl~:."'38 170. 17121. 170. ::: 

w-SECNO 1:::9:20. 00121 

:;495 OVERBANt' AREA ASSUMED NDN-EFFECTIVE,ELLEA= 

1:::9::0.00 10.05 614.'.::5 .00 .00 

"3250. 121. ::.::s0. 121. 0. 
'.2. 1211 .00 4.:26 .00 • 0:: 1 

• 001051 50. 5121. 50 • 2 

*SEC!IIO 13970.000 

3495 DVERBANt~ AREA ASSUMED NDN-EFFECTIVE,ELLEA= 

1:::970.00 12.48 614.58 • 0121 .1210 

"3.::::50. 0. ::::5121. 0. 121. 

::. 0:: .1210 ::.46 .0121 • 0::1 

.000180 50. 50. 50. ::: 

*SECI\IO 15080.000 

7,495 OVEEB?~Nf~ AREA ASSUMED NON-EFFECTIVE. ELLEA= 

EG HV HL □LOSS BAN~' ELEV 

ACH AROB VOL TWA LEFT/RIGHT 
XNCH XNR WTN EU1IN 
JDC IC□ t-.JT CDRAR TDPVJI D 

6:20.1210 ELREA= 

614.48 • :: 1 
7"3'.2. "'· .0'.26 • 046 

l2l 0 

6'.::~.IZIIZI ELREA= 

614.56 . 12 
119:,. "'· . er:::: .12146 

121 121 

620.00 ELREA= 

614.63 .28 
76'.::.. 121. 
.1213"3 .046 

121 IZ) 

6:."IZI.IZIIZI 

.40 • 12l 1 
6:26. 79. 
.000 61217.50 

.012} 159.65 

6'.20.0121 

.07 
6"::",IZI. 
.000 

·""' 

.02 
6:::1. 
.000 
.00 

. 0:: 
79. 

601. 70 
150.47 

6:20. 00 

.05 
80. 

604.:::0 
150. :::0 

6:20.00 ELREA= 620.0121 

614.67 .09 ,02 .0:: 
1 :::2::. "'· 6'37. 80. 

.0:::3 .046 • (£)00 60:2. llZI 
0 IZ) .00 157.70 

6:20.00 ELREA= 6:20. 0121 

SSTA 
ENDST 

617.00 
614. :.-0 

10~.00 
259.65 

617.70 
613.:::0 
11 • 5:; 

16::!. 00 

617. 7121 
61:::. 'J0 
11. 7121 

16'.2. 00 

615. "3121 
613.'3~ 
11.:-0 

169.0121 
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0-.::11~/86 11:'"!,IZl:41 

SECND DEPTH CWSEL CR IV-JS l,,JSEU 

D OLOB OCH OF:O8 ALOB 
TIME VLOB VCH VROB XNL 
SLOPE XLDBL XLCH XLDBH !TRIAL 

15080.00 9.9"'3', 614. s-.:: .1210 . 11)0 
-.:;250. 0. ::::50. 0. 0. 

~- 1 ~ .0121 '2.. 79 .011) .046 
• IZl!Zi1Zl7,6:2. 11 llZI. 1110 • 111121. ~ 

,jo-SECt'-10 157-90. IZIIZl □ 

3495 OVERBAhH AREA ASSUMED NDN-EFFECTIVE,ELLEA= 

15::,90, 00 7,65 614.95 .0121 .011) 
::~5121, 0, :..:50. 0. 0. 

::. 16 .00 ::.ss .0121 .046 

• IZlel041Zr:. ::: 1 IZl • -::10. ::10. ~ 

*SECNO 15900.000 

~495 OVERBANt AREA ASSUMED NON-EFFECTIVE.ELLEA= 

15900. 00 1::!. 99 615. 10 ,00 .00 
-:.::s0. 0. J'.250. 121, "· :! • '.2:3 .00 ::.07 .00 .042 

• 000085 510. 510. 510. ~ 

-1t-SECNO 17::70. 000 

3495 OVERBANI AREA ASSUMED NON-EFFECTIVE.ELLEA= 

17'.270. 00 1'.2. 81- 615.::1 .00 .00 
::;250, 0. :;::50. "· "· -:: • ll-0 .00 2. 12 .00 .042 

.0121009:: 1 :,70. j~.70. 17,70. 2 

CCHV= .::00 CEHV= ,500 
~ SlECNO l 77~4. 000 

3495 D\lERBhN!- AREA ?-1SSUMED I-ION-EFFECT I VE. ELLEA"" 

17704,00 1::.85 615. ::'5 .00 .00 

::.::s~. 0. -:,::50. 0. 0. 

'.2.46 .00 :: • 11 .00 .04'.2 

• IZl000Q1 434. 4-.:;4, 4:;4_ 0 

EG HV HL □LOSS BANt ELEV 
ACH AROB VOL TWA LE:FT /RIGHT 
XNCH YNR VJTN ELMIN 
roe !CONT CORAR TOPWID 

614.95 . 1~ 
1165. 0. 

.0"35 • 0:::1 
0 0 

6'.:.:Qi, 00 ELREf'.:l= 

615,07 • 1-.:: 
11 "39. 0. 

.0"'35 .046 
121 0 

6:2~.0~ ELREA= 

615. 16 . 07 
1568. ,1. 

.0'.26 .IZl'.21 
0 0 

6::0.00 ELREA= 

615.28 .07 
15:;::. 0. 

.0'.26 • 0:: 1 
0 0 

6::0.00 ELREA= 

615.-::: .07 
1540. 0. 

.0'.26 . 0:: 1 
0 0 

.::7 • 01 
□64. 84. 
.000 604.90 

.00 180. IZIIZI 

6'.20.00 

.12 .00 
67:::. 85. 
• 0rnz1 607.:::IZI 
.00 185.00 

6:"0. 00 

.08 
688 • 
• 000 

,00 

.01 
88. 

60'.2. 10 
::00.00 

6::0.00 

• 12 .00 
7~7. 94. 
.000 60::!.40 
.00 200.00 

6'.20.00 

.04 .00 
75'.:'. %. 
.000 602.40 
.00 ::00.00 

SSTA 
ENDST 

61'.2.50 
614.00 

100. IZIB 
280.1210 

61-::. 0121 
614.50 
75.!ZIIZI 

'.260.00 

61'.2. :::::0 
61:_';.90 

:::00.00 
40Cl. 00 

61'.2. 50 
614.20 

200. 00 
4~0.00 

61'.2.50 
614. '.20 

::00.00 
40121.00 

J 
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0-:::112186 11:312!:~1 

SECNO DEPTH CWSEL 
D QLOB OCH 
TIME VLDB VCH 
SL□F·E XLDBL XLCH 

•SECNO 17904.IZJIZJIZ) 

CRIWS L'JSEU' 
QROB ALOB 
VRDB XNL 
XLDBR I TRIAL 

EG 
ACH 
XNCH 
roe 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
fJTN 
C:ORHR 

"3495 OVERBANf' AREA ASSUMED NON-EFFECTI.VE,ELLEA= 6:!0.00 ELREA= 

17904.00 14.67 
:,:5121. "' 2.49 .IZJIZJ 

• e.11210061 :00. 

SPECIAL BRIDGE 

SB XV XI DR 
1. 05 i. 56 

*SECNO 17960.000 
CLASS A LOW FLOW 

615.'.2.7 
"3'.2.5e'J. 

'.2..09 
'.2.e'l0. 

COFO 
:::.60 

.111111 
111. 

.111111 
::1210 • 

RDLEt-.1 
,00 

.00 615.::04 
0. 

. 04:' 

" 

BWC 
84.00 

1558. 
• IZI:?.~ 

IZI 

E!WP 
8.Qi0 

.1117 ,01 
IZJ. 759. 

• 0'.2.1 .000 
IZ) .0111 

BAF-EA 
...,r,,. ,.,.,.,. 
-IOJ..ILJ\D 

GLOSS BAN•' ELEV 
TWA LEFT/RIGHT 
ELMihl SSTA 
TOPWlD ENDST 

6:'0.00 

,11112) 

97, 
600.60 
148.57 

ss 
~ M 
.<...71<.> 

6'.26.60 
6.:?::'..'1~ 
40.9E 

189.55 

ELCHU 
601.51Zl 

ELCHO 
Ln, < r:::n, 
□UI • UIU 

34:0 BRIDGE W.S.= 615.:? BRIDGE VELOCITY=. ~.04 

BAREA 

ChLCULATED CHANNEL AREA=, 1596. 

EGPRS EGL WC H::: OWEIR OLDW 

,!Zl!Zl 615.34 • 0!Zl 0. 3250. 2.961. 

TRAPEZOID 
AF~EA 
~975, 

3495 OVERBANI< AREA ASSUMED NON-EFFECTIVE,ELLEA= .6::5.00 ELREA= 

17960.00 14. 68 615.::8 .111111 .0111 615.34 .1117 ,11112) 
:,::50. 111.• 3250. 111. 111, 1559. 111. 761. 

:::.512) • 012) 2.08 .111111 .000 • 0~6 • 000 .000 
• 0012'!061 56 • • 56. 56. 0 12) 111• .111111 

+-SECNO 18010.000 

:.",495 D\!ERBANf AREA ASSUl'"IED NOl'-1-EFFECT I\JE, ELL EA= 6~0.00 ELREA= 

U:1010. 0121 1::.BB 615.'.2.8 .00 .00 615.'35 . 07 .00 
::::~50. 0, 32512), "· IZ), 1545. 0, 76-:,. 

::. 5e,. .0121 2. 1121 .12Hll .04'.2 .121~6 • 021 .000 
.000090 50. ~~ 

~~- 50. 0 0 0 .0~ 

ELLC ELTRD 

62".:",00 624.00 

6::5.00 

.0111 626.60 
97 • 62:::'..93 

600.60 40.98 
148,58 189.56 

6:.'.Ql. 00 

·"" 61:::!. 5121 
97, 614.::'.0 

60'.2.40 ::0121. 00 
:00.0~ "100.00 
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07,/12/86 11:':.0:41 

5ECNO DEPTH CWSEL CRIWS 
D OLDB OCH OROB 
TIME VLDB VCH VROB 
SLOPE XLDBL XLCH XLDBR 

CCHV= .10121 CEHV= .::00 
1t<SECNO 19840.000 

3470 ENCROACHMENT STATIONS= 150.0 
19840.00 11.54 615.44 ·"'" -:,::50. "'· '.2867. ::a::. 

::.s-:. .00 1.70 .62 
.000060 1a::0. 1 a::0. 1s::0. 

*SECND '.214□5.000 

::470 ENCF:OriCHMENT STATIDhlS= 85.121 
'.21485.00 15. 7:2 615.52 .C,IZl 

:;::50. "'· '::.967. 28"3. 
3. 16 . 00 1. 49 . 3:; 

. 0000:::: 1645. 1645 •. j645 • 

-ll-SECND :::500.000 
::::s0 CROSS SECTION ::::500,00 EXTEMDED 

'::"47121 ENCROACHMENT STATIONS= ::s4.0 
::::500.1210 17,q9 615.59 • 00 

3:250. :;~5. 2604. ::11. 
:: • 7::: .36 1. 16 . -·-

• 000021 2015. '.2015. ::::015 • 

-Jo-SECND '.25875.01210 
::::s0 CROSS SECTION :::5875,00 EXTENDED 

347121 ENCF: □~CHMENT STATIONS= 
'.25875.00 :::0.34 615.64 

::::::50. 
4.::0 

.000c,:::1 

'.257. 
. :.0 

2375 . 

*SECNO '.28080,000 

:'.'Tl7l9. 
1. :::: 

:::::75, 

::50. 0 

·"'"' 94 . 
. 04 

::::7e:;. 

t,JSEU EG 
ALDB ACH 
XNL XNCH 
!TRIAL !DC 

550.0 TYPE= 

·"'" 615. ~18 

"'· 1685. 
.04'.2 .0:!6 

:: " 

76".::.0 TYF'E= 
.00 615.56 

IZl. 1996. 
.0'.21 .0::6 

:: 0 

1.79 FEET 

1283.IZI TYPE= 
. 00 615.61 

9:;4. :::::4 7 • 
,04:::: .0::6 

2 0 

:::.:5 FEET 

940.0 TYF'E= 
.00 615.66 

858. ::-::a::. 
• lo4:: • 0'.26 

l 0 

HV HL 
1:iR □B VOL 
XNR W"fN 
rc□NT CORAR 

1 TARGET= 
.C,4 • 1-:; 

6'20. 844. 
.042 • 0(10 

11) .00 

1 TARGET= 
• i;J:; .C,7 

869. 941. 
.04::: .0~121 

0 .m, 

TARGET= 
• 121::: • 05 

959. 1103 . 
• CH'.2: .000 

121 .012) 

1 TARGET= 
,C?I::: .05 

19:::. 1::10. 
• ~:: 1 .0210 

l2l .12l0 

□LOSS BAhH ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

•1-00. 000 
.00 

110. 
603.9(1 
400.00 

678.000 
.00 

1 :.0 • 
599.80 
678,'-HZI 

899.000 
• 00 

166 • 
597.60 
892.79 

690.00121 
• 11)~ 

.2G9. 
595. ·:;0 
690.00 

SSTA 
ENDST 

01::.::0 
61'2. :.:0 

150.00 
550.00 

614.80 
61::.80 
85.00 

76-::.00 

61::.00 
61'.2.80 

:s4.00 
1:276.79 

61:::. 90 
612:.90 

'.250.00 
S 40. 01ll 

. ) 
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03/12/86 11:::lllo41 

SECND DEPTH CWSEL CF:IWS ,, OLOB DCH DROB 
TIME VLOB VCH VROB 
SLOPE XLDBL XLCH XLDBR 

:::-00 CROSS SECTION :sas0.00 EXTENDED 

7-47~ ENCFiOACHMEt-..lT STATIONS= 600.0 
• 0!Z! 

769 • 
:28080.Q'HZ! 

-.:;:::50_ 
5.02 

• ©000:'4 

1~. :0 
3©6 • 

. :7 
:''.205. 

*SECNO :'84 8G. 000 
~:-80 CROSS SECTION 

::470 ENCROACHMEN1 
::8480.00 1:'. "3G 

"3:2'50. 0. 
5. 1:; .00 

.0000::.:::9 400. 

-l>-SECNO '.29870.000 
~'.280 CROSS SECTION 

'.2987121.00 16.84 
::::250. 118. 
5.68 .20 

• 000012. 1390. 

615.70 
:::1 75. 

1. 11 
2:'05. 

-" 
2'.205. 

~8481Zl.0IZI EXTENDED 

STATIONS= 850.0 
615,70 .121121 

:;2:;9:;. 857. 
1. '.21 . 39 
40!ll - 400. 

'.29870.00 EXTENDED 

615.74 .0121 
'.2208. 9'.24. 

.89 .·.H 
1:::90. 1 :;9121 . 

WSEU' 
ALDB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

::.09 FEET 

185G.0 TYPE= 
.00 

e16 . 
• 1214:C 

:; • 11 

1850.0 
. □ 121 

0 • 
.04'.2 

0 

615.71 
196B • 

. 026 
121 

FEET 

TYPE= 
615. T2 

197'.2. 
• 0:26 

121 

■-:..94 FEET 

.00 615.75 
602.. '.2481. 
• 04'.2 .(71'.26 

0 0 

HV 
AF(OB 
XNR 
!CONT 

HL 
VOL 
1.1-JlN 
CORAR 

TARGET= 
.01 .!Z!5 

:-.:-em. 15:--.:; • 
. 04:2 .000 

121 .00 

1 TARGE::T= 
0" .1211 

'.2:21.1. 1565. 
.04'.2 .000 

0 .00 

• 01 .0'.2 
'.2996. 1728. 

.042. .000 
12) .00 

..., 

PAGE 12 

□LOSS BANV ELEV 
Tl.>JA LEFT /RIGHI 
ELM IN SSTA 
TOPWID ENDST 

_) 

-600.(:100 
,) 

.0Q'l 61"2.40 
_::59_ 61.:". ::0 1 

w0::.40 600.00 
1:'50.00 1850.fZl0 

-ss0.mm 
.1210 o! '.2. 40 

') 

269. 612.30 
61ZC. 40 850.00 ..., 

1000.00 1850.00 

' 
.00 612. 10 

_) 

::06. 611. 80 
598.90 119. 86 

1::40. 14 1460. 00 
0 

0 

0 

.. ) 
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03/12/96 11:"30:41 

SECNO CWSEL 

17904.000 615. ':27 

17960.000 615.28 

18010.IZIIZIIZI c,15. ::a 

19940.IZIIZIIZI 615.44 

'.21485.000 615.5'.2 

::::s00.00121 615.59 

,:-597~,. IZIIZHZI 615.64 

'.29080. 000 615.70 

'.28480. 000 615. 70 

.29870.000 615.74 

DIF!- WS EG TOPWID DLOB 

.00 615. ::;4 149.57 .00 

.00 615.34 148.58 .00 

.00 615. ::;5 :::!00.00 .00 

.00 615.48 400.IZIIZI .00 
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Johnson & Anderson, Inc. 
Consulting Engineers 

4479 D1x1e Highway 
Drayton Plains, M1ch1gan 48020 
Telephone (3~ 3) 334-9901 

March 14, 1986 

Mr. Bruce E. Menerey, P.E. 
Technical Programs 
Engineering-Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, MI 48909 

Re: Grant Township, MI Flood Insurance Study, River Hydraulics 

Dear Mr. Menerey: 

Enclosed for your review is the hydraulic analysis of the Black River from 
Alverno Dam to Black Lake. This submittal consists of the following 
materials: 

-Write up and explanation of the procedures used 
-HEC-2 multiple profile run of the 10,50,100, and 500 year floods 
-HEC-2 floodway run for the 100 year flood 
-HEC-2 printer plotted X-Sections 
-1 "= 800' scale photo base work raap 
-Dam spillway and powerhouse rating curves 

If you have any questions or comments, please do not hesitate to contact 
me. 

Very truly yours, 

JOHNSON & ANDERSON, INC. 

~~ 
Ole Anderson, P.E. 
Project Engineer 

OA:kb 

Enclosure 

cc: Norbert Schwartz, FEMA, Chicago 

File 1112202-02 
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A. Introduction 

Study Engineer: JOHNSON & ANDERSON, INC. 

Date: March 14, 1986 

HYDRAULIC ANALYSIS 

This hydraulic analysis is for the Black River within Grant Township, 

Cheboygan County, Michigan. The study begins at Alverno Dam and terminates 

upstream at Black Lake. The total length of river studied is 29,870 feet. 

This analysis was performed in conjunction with the Grant Township Flood 

Insurance Study. The modeling was performed by Ole Anderson, P.E. and 

Karen Ridgway, P.E. 

B. AVAILABLE INFORMATION 

A flood control report was prepared in 1965 by the U.S. Army Corps of 

Engineers which stunied a section of Black River between Alverno Dam and 

Black Lake known as Smiths Rapids. The report contained a river profile, 

several cross-sections, horing logs, information on Alverno Dam, and a plan 

for improvement of the Black River channel in the area of Smiths Rapids. 

The report also contained information on flood flow frequencies but this 

information was not used since it has been updated more recently. Four (4) 

cross-sections from the Corps of Engineers report were used to supplement 

the field surveyed data. 

Another source of information was the 1981 National Dam Safety Inspection 

Report for Alverno Dam. This report contained a plan of and cross-section 

through the dam embankment, and a cross-section through the dam powerhouse. 

Rating curves for the dam spillway and tailwater also were given in this 

report. The current Alverno Dam owner and operator, Mr. Rick Byer, (Black 

River Power Co.) was contacted in regard to the current operation of the 

powerhouse. He supplied rating curves for the powerhouse which were used to 

estimate flow through the powerhouse under various operating conditions. 



Cross-sectional information was obtained for fifteen (15) river/valley 

sections and one bridge. The Alverno Dam spillway and powerhouse also were 

surveyed. The field survey was performed in October 1985 by Westshore 

Engineering and Surveying, Inc. of Muskegon, Michigan under subcontract to 

Johnson & Anderson, Inc. 

c. Hydrology 

Stream flows were determined by a streamgage analysis performed by Johnson & 

Anderson, reviewed and approved by the MDNR in a letter dated March 12,1985. 

Q10=235o, Q50=3ooo, Q100=3250, Q500=385o. 

D. Starting Conditions 

The starting conditions for the 10, 50, 100 and 500 year floods at Alverno 

Pond were determined from information on powerhouse operating policy and the 

spillway rating curve given on Figure 1 and both described in later 

paragraphs. 

E. Method of Analysis 

The standard HEC-2 program was run on our in house IBM-AT or IBM-XT. The 

North River Road Bridge was modeled using the special bridge routine i.e., 

there were piers and the channel could be easily approximated by a 

trapezoid. A normal bridge routine also was tried but the losses were 

slightly higher with the special bridge routine. The losses at the bridge 

are so small (about 0.02 feet) that use of either method would not effect 

the water surface measurably. 

Roughness coefficients were calibrated for most of the river studied based 

on a flood in April of 1971. Water surface elevations were known at the two 

USGS gages (SECNO 13970 and SECNO 28480) along the Black River and flow in 

the river was measured simultaneously by the U.S. Geological Survey. 

Roughness coefficients were estimated for the remainder of the river studied 

by matching descriptions and roughness coefficients of the calibrated and 

uncalibrated sections of the river. 

-2-



A rating curve for the Alverno Dam spillway was developed assuming the 

tainter gate opening was ten (10) feet (wine open). The spillway consists 

of a 20 foot wide concrete channel with a sill over which the tainter gate 

is located. When open channel flow conditions prevail through the spillway 

(the flow does not touch or isn't backed up by the tainter gate), flow will 

be critical on the sill and will jump up to subcritical upstream of the 

sill. Open channel flow conditions were modeled with HEC-2 and are shown on 

Figure 1. 

Flow through the spillway under orifice conditions also is shown on Figure 

1. The orifice conditions for the tainter gate fully open were taken from 

the 1965 Corps of Engineers report and give a coefficient of discharge of 

ahout 0.62 for the tainter gate. With the tainter gate full open, orifice 

conditions would prevail for flow rates greater than 3200 cfs. But, at flow 

rates through the spillway greater than 3260 cfs. flow would be over the top 

of the embankment. 

The relationship on Figure 1 does not include any flow through the 

powerhouse. When there is flow through the powerhouse, the powerhouse flow 

would be subtracted from the total river flow to determine how much flow the 

spillway must pass. 

F, Floodway 

During flood stage, the Black River is generally contained within its banks 

down stream of the bridge (SECNO 17960). As a check, all sections up to 

18010 were encroached at the bank stations, with a resulting . . 
lll.c:U'l,...1.lUUIII Wd.Lt:L 

surface increase of only 0,03 foot compared to the naturally encroached 

model. Above the bridge, the river does begin escaping the banks until at 

the river mouth into Black Lake the flood plain is over a half mile wide. 

Although the cross sections are not across the entire flood plain, at this 

point thick swamp will limit conveyence. Total losses in that 1,2 mile 

section of the river are on the order of 0.14 feet, indicating the modeled 

flood plain has adequate capacity to carry flows. Flood plain encroachments 



were made upstream of the bridge using encroachment stations on the X3 card 

after running encroachment methods 1.4 and 1.5 for guidance. The maximum 

increase in water surface was 0.06 feet at SECNO 25875 and 28080. At the 

confluence with Rlack Lake, the increase was 0.04 feet. It was decided to 

not target a 0.1 foot increase because the increase would be reflected along 

the entire Black Lake shoreline. 

G. Assumed Dam Operating Policy 

All flows studied through the 500 year flood flow can be passed by the 

spillway and powerhouse at the Alverno Dam without overtopping the dam 

itself. As it is certainly in the interest of the Rlack River Power Company 

to preserve the integrity of the dam, the basic operating assumption is that 

during major periods of flooding the spillway tainter gate will be full open 

and full flow will be maintained through the powerhouse. This policy has 

been confirmed in telephone conversations with the darn operator. Although 

the dam is not manned at all times the slow time of rise in lake levels and 

subsequent river flows allow adequate response time to adjust the spillway 

gate for maximum flow prior to excessive flows. It was assumed that for the 

10 year flood, the pond level would be kept at the legal winter level of 

610.5, as a lower pond level at the dam would not effect the levels 

measurably above Smith's Rapids. 

-4-
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