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OL/71u/86 FAGE 1

D345 01

THIS RUN EXECUTED Q1i/i0/86 122 4T 00

OO { AR

EA A R I RN EI I T SESETIL ISR IR TE L ERET T LN N T L L % 5 1 3
HECZ REILEASE DATED MOV 7& UFDATED MAY 1984
ERROR CORR - O1,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
IBM-FC-XT VERSION AFRIL 1985

FHEPEXEHEFHEREHEPERR BRSSP AR EE RN R EEFH KRR

o
T} JOE 12202-01 CHEROYGAN CITY FIS NGYDatum
Ta 100 YEAR FL.O0OD 4700 CFS
o CHEROYGAN RIVER
]

1] ICHECH IO NINY IDIR STRT METRIC HVINS ¢l WSEL FQ

U 4. 0, O L COOO00 W OO O 4700, 580, 340 . OO0
J NFROF IFLOT FRFVS X8ECV XSELH FN ALLDC TEW CHNIM ITRACE

w0 1. 000 . MO0 =000 SO L GO0 aals) . CHOO o OO0 . Q00 « 000

JI VARIAEBLE CODES FOR SUMMARY FRINTOUT

TEL OO0 R SINIg) 452, D00 475,000 1,000 10,000 ii. 000 12,000 14, 000 8. 000
4, Q00 Ealuls . OO0 000 « 0D OO0 L 300 L OO0 L 000 . 00

<9

» & & O

®» & e o 9

ME - 6D QS0 . O30 « 300 - D00 000 » QD » OO0 « QOO » Q0D
MOUTH RIVER / SECTION ONE MOVED S00 FEET DS
X1 1. 9000 40, OO0 871. 000 1280, OO0 « 00 « DO L OO0 slsle] « QOO0 W« G0
GR HEL. GO0 . Q00 582,800 47 . OO0 584 . 200 152, Q00 S34 . 000 263,000 582,800 R&0. 000
GF 582, 800 THF. 000 S582. 200 424,000 581.600 554, 000 582, 200 &P . OO0 582,100 75ié. OO0
GR 580, 300 871.000 581. 400 875. 000 S81. 300 87&. 000 S20. 500 881.000 590, 100 88&. 000
GR 579, H00 871 . 00U 578, H00 896. 000 S6%. 100 ?21, 000 557 . 900 Fadé . OO0 557. BOO R71. 000
GR 7 553,700 F96. 000 551,400 1001, 000 S552.900 10446.000 559735. 400 1071.000 554 . P00 10946, 000
GR 560, 000 1121, 000 5&67.700 1146, 000 S7&. 100 1171.000 577 . 400 1196. 000 574,100 1221, 000
GR S78. 100 1251.000 579,100 1256. 000 579, 700 1261, G600 S81. 400 1264, 000 S8, 100 1267, 000
G 584, 900 1280, 000 586. 400 1376, Q00 585. 800 1472, 000 587, 900 1565, 000 581.100 1627, 000
SECTION ONE (J%A/WS 198%5)
xi SO0, 00 « IO < OO0 o OO SO0, 000 SO0, 000 SO0, OO0 w OO0 o 00 . QOO0
SECTIONM TWO (JE2A/WS 1989)
1 1980, OO 41, 000 SET. OOy 831, 000 1480, 000 1480, Q00 1480, 000 w OO0 . OO0 « D00
GR HB5. 400 L Q00 584 . 200 103,000 584 ., 300 165. 000 58%.800 312,000 583 . 200 188, 000
GR SR . 400 405, 000 584. LOO 429, Q00 584,700 474 . 000 SE4. 100 533, 000 581, 400 585. 000
GR S80. 700 595000 378,400 Gy, 000 5465, 300 &08. 00 G564, 200 &17.000 Shl. 100 520.000
LR 5E5. 800 L 60, 00 554, 400 675, 000 =51, 700 FO5, 000 550 . 100 T OO0 5591 . 400 TG OO
3R 557%. 400 759, 000 555, 400 7899 . 000 564,900 874,000 F67 . 400 845.000 571.800 854, 000
GF 579. 200 B74.000 580, 000 B87%.000 SEO.&00G 884. 000 S81. 4 gage. 0o o582, 300 8T L. 000
E1 5E2. B0 PTG Q0D 580,500 1164.000 582, 700 L2264 D00 587, 600 1347 . 000 5@ . 400 1404, 000
GF S8, 700 1449, 000 587,100 15595, Q00 2B, 400 1 6555, Q00 58T P00 L77%. 000 532, 500 1925000
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Q110734

R

X1
=

X1

15K
GR
GR
GR
&R
GR

5B

1

X
BT
ET
BT

X1
GR
GR
GR
G
GR
GR
GR

GR
GR
GR
5K
GR

X1

LR
E] 38
R
GR

SRLL Q00

25} FEET DS BRIDGE
TAOC ., 0OD

W D0

el

2141, 000

- Q00

559 200

. OO0

/ REFEAT

« OO0
. OO0

1 0SS HRIDGE / USED SECTION
INVERT TO DEFTH AT BRIDGE

T8RO, OO0

100000
D890 700
587 . 600
573,400
S559. 200
586,800
585. 600

1. 150
17 U3

EB75. 00

. OO0

10,000

Q.00
oA, OO0

=88. 000

a0 FEET

A0S, 000

=589 . 00
w87 . 600
ST I 400
064, 400
S6E . 600
S986. 800
586. 600

SECTION FAQUR
4075, 000

T OBECTION F1VE

0245, 000

TSP . L0
S981. 600
obS . B00
581 . 600
oBB. 5]

SECTION BIX
h45. 00

HO0 . A0
520 .. 200
S70. 100
576,600
586 . OO0

w0, OO0

« 300

« OOCG
211,000
84, Q00
999,000
621 . 000
890, 000

s ERIDGE /

T L QO
- OO0
211,000
T84 . G00
454, Q00
SO . OO0
6591 . 000
890, OO0

L D00

o4 . Q00

alely
48, 000
L0 D00
480, 000

TZL.000

D4, 000

W« 200
G7 . 000

D3 O00

[ovra)

e P

209,000
17 200

w89, DO

FERIRIN
5808. 400
385. 800
o975 000
971,900
586. 700
287.100

1.560 2.600
BRIDGE /s REPFPEAT 3820
Nalele) . OO0

» 000 1.000

OO0 W 000

elele o1.100

o877 L 200 . D00

. QOO 21%. 000

USED SECTION FOUR MOVED

B9 L000
288. 400
Lesh. 8u0
S5&68. 000
DL 400
571,900
o986. 700
o87. 100

(JLA/WS 1985)

« QGO0

(JYA/WS 1985)

348,000
B0, 200
275,100
S565. 500
98Z. 700
oi88. 800

(JELAZWS 1985)

Q7 . 000
599. 200
582,700
568. 300
S580. 200
598, 400

. 00

» D00

sinlsl

FOUR MOVED FROM

S67I.. 000

o CHOLO
25. 000
2867 . Q00
B9 . 000
967,000
712,000
F19.000

L 000
» OO
S0, 8OO
. D00
. 000
o970, 000
988. 100

270,000

5. 000
2467000
289 . 000
497 . 000
96T 000
712,000

F12. 000

» QIO

485.000

29 . 000
D56 000
448, Q00
485. 000
704,000

224, 000

5. Q00
107 . Q00
1227 . 000
214,000
3764000

- 00

OF SECTION TWO / WIDTH X

1620, OO0
. 00

250 FEET

_—) 000

- OO
S892. 300
S983.800
571.400
S82. 700
o84 . 200
=88, 500

&, Q00

0D . 000
586, 400

o OO0
153, Q00
SB6. 400

u CO0)

150 FEET DS

S0, OO0
oBY. 00
o873. 800
966 400
963, 300
o82. 700D
5986. 200
S88. 500

150, 000

1170.000
o8%. 600
572,200
S76. 600
o874, 700
28%.400

14C0. GO
979 . 300
w81, 600
ob68. I00
o81. 600
&HO0, 100

alels

-B3 / SEDIMENTY

1670, 000
L OO0

L 00

1620, 000
L OO0

ER1IDGE / LOWERED

220, 000
EeTelel
74,000
308,000
294,000
S70.000
ARSI IS 8}
Q42,000

. 00

. OO0
. D200
L OO0
095, 5300

- Q00
OT 7 2 OCH)

[

o

LA

=1

7/ LOWER
50. 000
74.000

0. 000

394, 000

504,000

270,000

735,000

G4 . 000

117,000
116. Q0G0
EETL Q00
4465, 000
499, 000
801,000

1400, 000

S, 0
198 . 0040
157.006
2192, 000
421 000

220,000

. OO0
o88. 000
581.800
D70, 400
SBS. 100
587 . 500
D88. 800

10,000

oo. 000

w 3
elsle
Q00
712,000
SP0. Q00

BOT. 5°

S0, G00
S88. Q00
581.800
a&65. 400
0565. 400
5B85. 100
087 . 200
=B88. 800

150, OO0

1170.000
o88. 200
S70.300
979 . N0
583,200
590, 100

1400, 000
999 . 400
280, 700
569. 200
28&. 700
600, 500

W 260D

« 330
. SO0

- QOO0
921. 100
1575000
Z77 . 000
40, OO0
3946. 000
B27 . 000
P79 .00

2. 08B0

. 000
. 00
991.100
267 .. 000
=87 . 000
= QOO

« O
153,000
D77 Q00
404, GO0
519,000
S96. Q00
827 . Q00
7. 000

« 00

» OO0
08 ., 000
DT DL GO0
470 . Q00
557 .. 000

DL 00

. QOO0
&4, 000
112,000
1822 . OO0
224,000
TES. 000

. OO0

« O30

« D)

Neluls)
oB6. 400
SRB7. 400
581, 400
S29. 200
S84. 400
987. 700
520,000

S5&1. G000

. D00
OO0
S9B86. 400
S992. 600

» 00

a N

« 2300
=87. 400
=81. 400
=264, 8O0
SH6. 100
286. 400
=87, 200

« OO0

QO

Q00
o87. 000
D67 . 400
S80. a0
=288.500
QO

a

- OO0
999.000
D67, 600
o76.100
o86. 200

. OO0

FAGE

L OO0

00

« R3O0}

alels)

« 0
182, QOO0
AL 000
479, 000
455,000
841.000
1077 . 000

L Q00
a 0O
» OO0
. D00
890, 000
. OO0

.CGO
182,000
TTG . 000
429000
=54, 000
HO5 . 000
861 .000

W OO0

L 000

L0000
271,000
398, 000
475,000
578. 000

« 0

. OO0
84. 0u0
117.000
204, 000
DHL . Q00

e 1)

oy
-



01/10/84 12

X1

X1

-

P

B3R

X1
GF
GR
GR
G
GR
G

X1

-4

GR
GR
GH
GR
GR

X1

I
-

-r

GR
GR
GR
BR
GR
GR
GR
R
GR

100 FEET DS DAM TAILRACE / REFEAT OF

7400, OO0

D)

. 000

790 FEET DS SPILLWAY /7 FROM

FOWERHDU
7760.000
1915, 000

595, 000

120 FEET DS SFILLWAY /

8410.000
TFE . OO0

100 FEET US SFILLWAY /
URVE (ADJUSTED

RATING C
8410, OO0
4700, OO0

4, D0

S£00. 000
oB1l. 600
S0 . 400

SECTION EIGHT 475

gegs., O00
Hi31 . 900
o86. 600
D77 .00
9B&. 700
585. 400
591.100

1 D/S LINCOLN ST RBRIDGE-

475, 000
L O
9702, 600
081 .500
a87. 600
587 . 700
597,600
nD/ss% FACE
Q406 Q00
« (20D
. D00
&HO4 ., OO
590, 600
581 . OO0
o81.100
S8 40
SB88. 000
609, 1O
&H0B. 100
BP0, 500

SE
4, 000
- QOO
. OO0

4,000
. OO0

15,000
alely]
S921.770
» OO0

0. 000

285000

2. 000

» OO0

8. 000
F8. 000
225,000
Z48.000
4738 . 000

20,000
« Q00
e D00
44,000
166,000

“F1.000
241 .000

BRIDGE
47, 000
a QO
. OO
sinly
19,000
2g9. 50
Q4,000
144, Q0G0
180, 200
240,200
299, 000

LD 000

(JLA/ WS

- 00

» (30

w75.800

. 000
B74. 000

5. 000

. OO0
SO G970
594, D00
H8s6 . SO0
B4 . 000

pelels
a5, 700
585. 000
S0, 700
587 .700
985,500

591,600

GO0

o MO0
SFL. 400
580 . 500
588.800
588. 600
HER.L Q00

» QOHD

00

« QO
a04 , OO0
G921.100
SHOG . HO0
S582.400
S587 . 4600
588, 800
589 . 200
HOB. 100
S5YL . D0

FEET U/S SPILLWAY

192835)

. 000

CHART S0UND INGS

150,000
e OO0
S0, 000

410,000
130, 000

285, 000
« OO0
592,240
. OO0
116, 000
285, 000

4467, OO0
146.000
T 000
22,000

248, 000

IV 000

A4, OO0

USED U/S FACE

41000
- Q00
19.000
57,000
191,000
314.000
70,000

F44, 000
&4, 000
. QOO

Za 200
24, OO0
58. 500
113,000
1446, 000
171. 000
240, 300
HO0, 00

TG . 000

(J%RA /WS

SECTION SIX

770, Q00
/REDUCE
20000

- 300
o75. 800

FROM CHART SOGUNDINGS

400, 000
BTG .00

200, 000

Relale
995,590
996,500
5846. HO0
a00 ., VOO

1985

T75. 000
5975, 100
D577 . OO0
987 . 200
588, 200
581 .600
992,700

HOO ., OO0

« QYO
991. 100
281. 100
a88. 400

890,100

alels

1.000
HOS,. 000

s leln]
&00 ., HO0
587 . 600
LG . GO0
HOR.L. 400
588. 000
588. 400
588. 400
5BE8. 000
52 . 600

700, OO0

FLLOW BY AMT

L0 000
- QOO0
110. 000

Q00 . 000
340,000

200, 000
o D00

. D00
S0, Q0O
175, QOO0
TO0 ., OO0

575, 000
17.G00
TR, 000

148. 000

275, Q00

398, 000

448, Q00

SOUNDINGS— NORMAL EBRIDGE

D00, 000
200, QDO
24, 000
24, 000
N eluie)
I24H. GO0
elsle

1. 900

» OO0
200, 000
. 200
2. 000
59. 800
119, 000
179,000
21&. Q00
abb . OO0
SO0 300
E41, 000

THRU

FROM CHART SOUNDINGS / RESTART W.S. FROM DAM
TO 1978 FLOOD)

755,000

L0, 000

W CHOD
HWVOD , OO0

450 . OO0
400 . 000

200 . 000
W 00
- OO0
584 . &OO
586. 600
« Q00

S75. 000
593,000
S76.600
aB5h. 700
588. 200
w87 . 300
601500

4350 . OO0
oG . Q00
DR7 . 600
282.400
a8 . 200
S90 . HO0

. D00

1,000

« QOO0
395 . QU0
600 . SF00
S84 . 3500
5H1. 000
608. 400
609 . 7300
98T . 200
ag7 .. 700
588. 600
294 . 000

. 000

» 000
» OO0
160,000

- 000
4163, 000

« QOO0

« QOO0

» D00
S0, 000
215,000
M aialsl

Walsle)
27,000
48,000

175,000
298.000
423,000
4575, OO0

« O30

- OO0
29.000
119,000
241,000
E31.000
elsls]

» Q00

- GO0

« 0D
5.700
24,000
5% .800
120, 200
179,000
239.000
291,000
. 000
344,000

- Q00

o O
« D00
Ralsle]

» QOO
- Q00

« OO0
« Q00
- OO0
584,50
58%. H00
» OO0

. 000
588. 400
976,700
287. 200
oS87.700
590. 700

- OO0

elels)
L 000
5984 . 500
S8353. 4040
588. 400
371 .300
- 000

« 000

« OO0

. 300
994 . 900
o81.500
580. 500
o82. 400
L0 . T00
09,100
=88 . 000
o%0. 100G
HOI. 300

FAGE

« QOO0
W Q00
. GO0

. OO0
o 00

. 00

» OO

o OO0
F0. 000
285,000

w Q00

- 000
mé . QOO
75 000

198. 000
AR Q00

4375, 000
» 00

. 000
CHO¢O

T4, 000
144, Q00
2Hb. Q00
226,000

Q00

. QOO0

o OO

« 00
P.700
44,000
&9 . 000
120, 200
180, 700
A9 000
299 . 000
S, 000
44, OO0

® & & & O 6o o o o &6 o & & o o O & o & o o »



t
i

([

GL/10/BE

GR

X1

X1

GR
BR
G
E1N
GR

X1
X
GR
GR
GR
GR

X1
GR
GR
R
GR

X1
GR
GR
&R
GR
GR
GR

B

HO2, T00

Uss FACE
F485. 000

. OO0

122471201

5. 500

BERIDGE
. Q00
« 200

1" U/8 ERIDGE

FA4BS. (OO

alely]
SF2. 600
=81 . 500
OB7. 600
o87. 700
592, 600

SECTION

Q5% ., OO0

10, GO0
604, 600
580 . 900
S84, 200
S94. 200

SECTION

1172385, 000

&, 2000
B20.,.500
081, 500
S0, 70

SECTION

17085, 0G0

HO0, IO
D21, 200
S6% . 700
S88. 800
S0, 200
&0, U0

. D00

2. 00
malelsl

- Q00

44, 000
166,000
w91.000
S41, 000

TEN / 100

17.000

- QOO0

» D00

D6 000
151.000
324,000

&Q6. FU

L D00
. Q00

. OO0

- Q00
592,600
D80 . 00
588. BOO
586 . 500
998. 000

FEET U/S BER1DGE

L0000
R0
&4, 500
579. 400
584, F00

&5, Q00

ELEVEN (J&A/WE 1985)

20,00

« GO0
T2, 000
142,000
aZ24, 000

THELVE (J%A/WS 1985

26,000
L D00
199,000
. 000
4734, Q00
524,000
S17 .00
W DO

D& 000
598.7090
290. 200
5B81.800
991,700

194, Q00
597.800
990,600
D7 100
991,500
S592. 400

» QOO0

« D00

394,900

» QOO0
- D00

T41, 000
elals!
19,000
&F . GO0
191, QOO0
L1660
FT70, 000

1664 Q00
. OO0

2. 000
44. 000
15&6. 000
TP1.000

229.000
1,000
o7 . 000

167,000

228,000

573.000
58, 000
204,000
294,000
457.000
D29.000
- Q00

- QOO0

(JRA/WE

L OO0

49 . OO0
melele

1.000

. QOO
991.100
581. 100
n88. 400
990, 100

L D00
198%)

9. 000

« Q00

SPZ. 700

580,700

oB7. 900

» 0

1900, 000
97 .. 300
08&.800
o8L. 900
994. 900

1 700,000
09&e., 700
59B89. 100
O72.700
o91. 200
oF2.7009

» D100
« D0

L 1000

4G, 000
185, 000

1.000
185. 000
24, Q00
F4 . QOO0
214,000
TR2b6, D00
L D00

FI .00
slels}
20, D00
71000
141,000
e 100

15950, 000
Db 000
&7 . 000
192. 000

229,000

1700, Q00
1232, 000
209,000
19 Q00
484, Q00
D34 . 000
eluls]
alsls

- Q00

49,000
S995. 000

1.000
525. 000
=87. 600
F82. 400
589. 200
TS9P0 . 00

alels)

FF .00
000D
587, 200
G581, 500
594 ., 500
» IO

1800, QOO
S92.800
S81. 600
S85. 800
601, 100

1700, Qud
994 . %00
o84, 300
574,000
391.700
595,100

. OO0
D00

. Q00

QOO0

o O

» 000

- Q00
29.000
119.000
241,000
AL L D00

slels)

- 00

. 000
260000
&, 000
166,000
- 000

- Q00
42,000
F2. 000

214,000
295. 000

. 000
194,000
219,000
T44, 000
S09. 000
554,000

L MO0

. QOO0

« 005

o GO0
< OO0

. OO0
L Q00
o84 . 500
587%. 400
SB8B. 400
591.500
. OO0

000
. 000
581.B00
5835500
995 200
- 200

. OO0
591. 200
581,900
587.800
&0 SO0

. OO0
S0, 200
S75. 600
576.700
S99l .8900
596.900

i elele]

QOO

FAGE

. OO0

- OO0
« GO0

« QOO

= 000

T4, Q00
144, 000
2fb. Q00
D34, 000
. OO0

« GO0

» OO0
31.000
21.000
238, 000
« OO0

L D00

{47, Q00
117,000
219. 000

282. 000

. D00
195, 000
=44, 000
THT. 000
519,000
S575. Q00

- 000

« OO0

4
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O /10/84 12;43:?1 FAGE =
SECND DEFTH CWSEL CRIWS WSEELF EG HY HL oL.0ss BANF, ELEY
A GLOR CCH CROE ALOR ACH AROER VoL TWA LEFT/RIGHT
TIME VLOR VYCH VROER XNL XNCH XNR WTN ELMIN 85TA
SLOFE Xi.OBL X.CH XLOEBR ITRIAL IDC ICONT CORAR TOFPWID ENDST
*FROF 1
CCHY= a Q0 CERHV= « D00

#SJECNO 1.000
MOUTH OF RIVER / SECTION ONE MOVED 500 FEET DS

1,00 ~B.%94 S80.748 - 00 =80. 36 S80. .57 =01 - Q0 . Q0 o582, 50
4700, U. 4700, 0. 0. &£1&7. Q. Q. Q. 584.90

. 00 . OO . 7 pwle] -0 1H0 - Q30 « D& - OO0 351.40 882.75

eiolulnier:) Q. . 0. o O Q - 00 TBO.19 12462.94

ESECNO S00. 000
SECTION ONE {(JRA/WS 1985)

SO0 Q0 28. 26 o80. 256 . O} . 00 580,27 01 el « 30 582. 20
4700, Do 4700, . Q. al4a8. 0. 71i. 4. o984 .90

- 18 - 00 - 76 - 00 . D40 « DT0 » D40 L D00 951.40 a8g82.71

L O00004 SO0, 500, 500, Cl 8] 0 « 0O 280.24 1262.95

#SECMNO 1980. 000
SECTION TWO (JRA/WE 1985)

1980. 00 28.97 o9B0. 37 =00 « 00 580. 58 01 01 ale 584,10
4700, O 4700, 0. Da a864. Q. 275. 16. 582.50

70 L OO0 . 80 - 0 L 060 - 020 . D60 - 000 551.40 595.71

» DOO0O05 1480, 1480, 1480, 0 0 0 . 0 286,738 882.10

#GECND 2600, 000
250 FEET DS ERIDGE / REFPEAT OF SECTION TWO / WIDTH X .83 / SEDIMENT

TH00, 00 21.18 580.38 - 00 - 00 S80. 40 .02 01 OL S584. 10
4700, 0. 4700. 0. 0. 4115. Q. 461. 29. 080,50
1.09 » 00 1.14 - 00 . 060 LOTO - 060 . OO0 559.20 494.47%
«QOO01T 1620, 1620, 1620 o Q 0 - QO 237.77 752.19

*SECNG 3820.000
2495 OVEREAME. AREA ASSUMED NONM-EFFECTIVE,ELLEA= 571.10 ELREA= o84, 40

1" DS BRIDGE s USED SECTION FAQuUR MOVED FROM 250 FEET US BRIDGE / LOWERED
INVERT TGO DEFTH AT BRIDGE

o8I0 00 =1.18 S80. a8 - 00 - 20 580.41 « O3 » O 01 57 XL 00
q700. . 4700, Q. . 334, Ch 480, 26, 571,30

i.13 . 00 1.41 « 20 . 060 - OI0 . D60 » D) 5957 .20 89.00

wialael v 220, w20, 220, 0 & O - 00 174.00 265,00

® ¢ ¢ ¢ ¢ & & & & ¢ & & & & & o O o



Gl /10788 178031 PAGE
BECKND DEPTH CNSEL CRIWE WSELE EG HY HL aLgss 2aNk ELEV
0 oLome OCH EROE ALOR alH ARDOE VoL TwWA LEFT/RIGHT
TIME YO VICH VROR XML XHCH XNR BT ELMIN S8TA
S OFE XL_0ORBL XLCH XL0OBR ITRIAL L ICCNT COR&R TOFKWID ENDST
SPECIAL BRIDGE
SE XK Xt OR COFQO RDLEM EWC BRIF BRAREA 85 el CHU ELCHD
I 1.56 P _th « 00 &0, D0 2600 T210.00 2.58 S&61.50 S561.50
#SECNO 3IB7S. 000
CLASE A LOW FLOW
TazZg BRIDGBE W.S.= =B80,351 BRIDGE VELOCITY=, 8 CALCULATED CHANNEL AREA=, 1355,
EGFRST EGLWC H3 OQURETR GLOwW BARER TRAFEZIQID ELLT ELTRD
ARES
- 130 =80, 42 1] C. 8700, nd s 3211, 590,80 S584.40
495 OVERBANG AREAS ASSUMED NON-EFFECTIVE ,ELLEA= S91.10C ELREA= oBé&. 40
1 US BRIDGE / REFEAT 2820
TB75S.00 21.1% =S80. 37 L D0 el o980, 42 =03 01 . (0 S7IL 00
4704, O, 4700, (8 Q. 23539, 0. 484, 27 571.70
1.14 .00 i.41 - O » DO OO . QOO0 . 3D 599.20 89 .00
. OO01L7 S5 5. b b O L Q - 0 174.00 S63.100
#SELCND 7225, 000
=0 FEET US BRIDGE /7 USED SECTION FOUR MOVED 150 FEET DS /7 LOWER BOT. 57
ERDD. 00 15.98 SO0 E - CHD - 00 580G.473 04 « 0 01 =81. 40
4700, Q. 4700, G, 0. =2781. . 487 . =27 = S582.70
1.15 3 14) 1.56%9 W« OO L0OE0 - O30 e TN e) - Q00 S67T .40 T79.463
L DO00Ts =50, =0, S0, 3] %] O L 0 i88.87 S568.50
#SECND 4075.000
SECTION FOUR {(JRA/WS 1%85)
4075, 00 16.99 580,39 . 0D « 20 580,47 .04 -1 00 581. 40
4700, O, 4700, (5 30 . 27g1. O a 497 . 28. 582. 70
1.18 . 30 1.69 . I} IERTt S O30 « 5O » GO0 563,40 S7P.ETE
- OQOOED 150, 150. 150, 3 0 O - 80 188.87 548. 50
*GFCNO 5245, Q00
SECTION FIVE (J%AFWHS 1985)
S245. 00 14,90 S580. 40 .00 .00 SaBa. 59 .19 L 09 O 581. 60
AFO0, 1, {4700, 0. O, 1344, 2. 552. 2. S82.90
1.27 . 00 3.49 .00 DA < O30 « OG0 « OO0 S65.50 349, 173
L O0aTne 117G, 1170, 1170, o O O » EKD 126.25 475.%8
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01/10/86

SECNO DEFTH
o OLOR
TIME V9ILOR
SLOFE XLOEBL

#3BECNG 6645, 000
SECTION S1X

6645, 00 12.48
4700, O.
1.7%5 P D0

- 10478 1400,

EGECND /400,000
100 FEET DG

7400, Q0 12.85
4700, O
i.40 . 00

« ODOATIS 770

¥SECNO 7760, 000

750 FEET DS
FOWERHOUSE
7760, QU S5.5%
1715, O.
1.42 - 00
ATk ak B-H e A Y
PR L W R R ) I L ou LAF Y

*#*H[ELND 8410, 000
100 FEET DS

241G, o) 3.89
1915. 0,
1.55 i ely]

. 000084 400,

"#SECNDO 8610.000°

WATER EL=XS CARD=
100 FEET US

RATING CURVE

8610, 00 11.54
4700. .
1.597 . Q0

R OO0424 200,

1224001

CuWsEL CRIWS WSELF EG HVY Hi-
cCH OROE ALOE ACH ARCE Vo
VCH VROR XML XNCH XNER WT
XLCH XLOBR ITRIAL Inc ICONT co

(JA/WE 1785)

S80.78 . 0 « OO0 o81.11 P
4700, 0. Q. 1012, 0.
4.64 . Q0 - 060 » O30 L 0G0
1400, 1400, =2 0 O
DAM TAILRACE / REFEAT OF SECTION SIX
=81. 15 0 . 0 =81.46 .5l
4700, 0. Q. 1052, O.
4.47 L 00 . S0 - QO350 - 350
755, 700, = 0 0

S5PILLWAY 7/ FROM CHART SOUNDLINGES /REDUCE FLUOW BY
aB1.37 - Q0 L Q0 081 . &8 -y
1915, 0. Q. A4035, Qa
4.76 o QO - Q&0 w O30 - D&V
ML M ol A Y 4 e’ s
2O . (oo LS 'S bt A

SFILLWAY / FROM CHART SOUNDINGS

lat= 5 I = 1= (418 518 Lot~ I = L (g5
— [ L a s 7 o IR ]

AT L a3 T LA om

1215, O, O 1297, .
1.37 ale - OG0 50 « Q&0
&S50, OO, 1 ) 0

092.940
SFILLWAY /7 FROM CHART SOUNDINGS / RESTART W.S.
(ADJUSTED TO 1976 FLOOD)

S92.94 « QO » Q0 o920 11 - 17
4700, O. LN 14225, O.
e « 20 « D60 « OO « 60
200, SO0, o O 0

I
N
RAR

« 49
390,
W« OO0

L 0

. 54
608,
« QOO

L CHO

-1
&£28.
. OO0

.20

-r

FROM

00
&E4 .
. OO0

2 Q0

aLass
TWA
ELMIN
TOFWID

Q7
35.
568. 70
104,30

01
37
S68. 50
107.41

i

LI

41.
S74.00

VR T
265,35

DAM

-7

~
~n

281.60

235. 00

BANE ELEV
LEFT/RIGHT

85TA
ENDST

390. 320
584.90
111.67

216.05

nF0., 30
986,90
10%.97
=17.40

595. 00
&H00,. 00
TS. 41

4+ v 4 a4
Lawlw¥l

394,00
L0000
?1.79

357.195

096, 50
596. 00
S0, OO0

285. 00
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7
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0l/10/786 12:4%: 01 FRGE 8
HELCNG DEFTH CWSEL CRIWS WSELE EG HY HL. oLass EANE. ELEV
o GLOR QEH ORDE ALOB ACH ARCOE VoL TWaA LEFT/RIGHT
TIME VLOR VEH VROR XML XNCH XNK WTiN ELMIN S58TA
SLOFE XLOBL ALCH XLORR ITRIAL inc ICONT CORAR TOFWID ENDST

#SECNO 8985, 000
SECTION EIGHT 475 FEET U/S SPILLWAY (J&A/WS 1983

8985. 00 16.56 99 %. 18 « 020 - Q0 o935, 19 « D2 - O <04 &601.90
4700, G. 4700, 0. Q. AT0S. Q. 654, 45. 601,50

1.65 - 00 1.27 ale « 060 - D30 " 30 o OO0 S974.860 16.98

« DO0O0E8 Ry 375, 75, Z 0 0 - 00 43x1.81 448.7°9

¥SECNG 2475, 000

SA70 ENCROACHMENT STATIONS= . 0 200,00  TYPE= 1 TARGET= 199.992
1° B/5 LINCOLN ST BRIDGE- USED U/8 FACE SOUNDINGS- NORMAL ERIDGE
F475. 00 12.64 S995.14 00 . Q0 ol A Li2 O 0510000000
4700, On 4700, (N 0. 15548, G, 484, 13. 295.00
1.70 - 00 Z.84 « 00 » Q60 « O30 « QB0 « 000 280.00 » OO0
- 000206 600, 430. 300, < 0 O » Q0 200,00 200,00

*EECNO 2476, Q00

2265 DIVIDED FLOW

WE70 NORMAL BRIDGE,NRD= O MIN ELTRD= 6&U5.00 MAX ELLC= 604,00

5474 ENCROACHMENT STATIONS= ) 200.0  TYFE= 1 TARGET= 199.999
D/S FACE BRIDGE (J%A/WS 19859)
F4L6, 00 12.64 o25.14 » 00 . 20 59527 .13 - 00 L Q100000 . Q0
4700, 0. 4700, e 0. 1614. Q. &84, 48. 602730
1.70 - OO0 2.91 - D0 « Q60 . QO30 L B0 » CHOO) 580.50 1&.80
- QOORTT7 1. 1. L. ) ! 2 0 - 0 179.50 200,00

#HBELCNG 24B5. GO0

Ta6S5 DIVIDED FLOW

2470 ENCROACHMENT STATIOMS= -0 185.0 TYFE= 1 TARGET= i84.999
uUsg FACE BRIDGE
485, 00 12. 65 593,15 . 130 o 10 595,29 .14 01 01100000, 00
4700, Q. 4700, 0. 0. 1548. Q. &HBS. 43, &02, 30
1.70 . QO T 049 L 0 « B0 . O30 . Q60 » QOO 580,50 16.76
« D02 49. 49. 439 . 0 ¥ 0 yle) 144.754 185, 00
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Ol/10/86 122473501

SECNO DEFTH CWSEL
G OLOER QCcH
TIME Vi_OR VYCH
SLOFE XLOBL XLCH

¥SECNO 2486. 000

2470 ENCROACHMENT STATIONS=
1" U/S BRIDGE

Y484, OO b6 o .16
4700, O, 4700,
1.70 . 0 2.99
L0021 1. 1.

#*SECNDO 258GS. w00

3495
SECTION TEN / 100 FEET
7585, 00 15.74d o973.18
4700, Q. 4700,
1.71 « 00 3. 05
- 00178 7. 9.

+SECNO 113859, 000

e T Tkl [ gl I el I | ¢ Te N S

—hi Y
Ot F I ELEVYEIN AVJUH/WD

117383.00 2.1 993.91
4700, O {700,
1.90 - 00 2. 66
. D149 1900, 1800,

#BECNO 17085, GO0
SECTION TWELVE (J¥A/WS

13085, 00 24,00 593,70
2700, Q. 4700,
2.7 .00 1.146
« QOGQO021 1700, 1700,

CRIWS
OROE
VROE
XLOEBR

« 00
0.
e
1.

/S BRIDGE

. CHO
Q.
. OO0

29.

[y
~
12}
on

0
o~ -
L,
)

-
P
-
e

[ 3

198%5)
. 00

C’ %
.00
1700,

WSELL,
ALOR
XML
ITRIAL

185.0

ely]
Q.
040
1

OVEREBANE AREA ASSUMED NON-EFFECTIVE,ELLEA=

e
Q.
DD

1

« 030
« D60
0

« Q0
0.
. A0

-

(JLA/WS 1985)

EG HY HL
ACH AROER vaL
XNCH XNR WTHN
1DC ICONT CarAR
TYFE= 1 TARGET=
o993 30 .14 - 038
15973, O, 6H846.
. QT30 « D& « OO0
QO 0 - D
604,60 ELREA=
SRE. T2 .14 . OO0
1541. Q. £89.
. OO0 O&D « 000
O )] . 00
59E. 62 11 .-
1767, . 758,
o D3 » 0G0 « QU
Q g . D
593'13 7 :: L] (:): L t.)B
AQnha, (0 871.
. O30 . 06O alele
Q Q « 00

OLOSS
THA
ELMIN
TOFWID

184.999

BANE ELEV
LEFT/RIGHT

SSTA
ENDST

- GO100000G. OO

48.
S580.90
1895. 00

N aly)
19.
Y.40
3.78

d

= L

-

01
o25.
581,30
187.92

A

b

Sk el

5o9. 70
346,02

995.00
« 030
1895, Q0

604, 60
2974.50
iw., 27

165. 06

597. 730
274,90
41.04

228.57

594. 90
S9&.90

124.25

A0S0

FAGE

=1
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D1/10/86

125475201

LR R R T e R TR L EER YR RN EEE YRR YRR RN L P R R

HECZ RELEASE DATED NOV 7& UFDATED
O1,00,07,04,05,06
50,%1,52,53,54,55,56

ERROR CORR -
MODIFICATION -~

LEM-FC-~-XT VERS1I0N APRIL 1985
L L T Y e T X R R O R R

NOTE~ ASTERISH

CHEBODYGAN RIVER

SUFMARY PRINTOWT

SECND
1. L0

SO0, 000
1980, 000
TH00, 000
BHI0 000
DE75.000
2928 . 0N
4075, 000
S5245. 000
bE&AS, OO0
7400 GO0
F760. 000
G410, 000
B&10, D00
8785, 000
Q435,000

456 . OO0

XLCH
o 80
SO0, 00
148000
162000
0 O
5. 00
50.00
150,00
1170.00
1400, 00
755,00
L0, Q0
&30, OO
200, 00
175 00
450, 00

1.0

0659.20

968. 0

S68. 70

a975.80

97600

9B1.60

576. 60

E'BC’ - 50

L

]

U

380"

i

MAY 1984

47080, O

4700 . 00

4700, OO0

4700, 00

47Q0. G0

QFO0. 00

4700, 00

4700, O0

4700, 00

4700, 00

4700.00

1215.00

1915.00

4700.00

4700.00

4700 ,00

4700, 060

CWSEL

S80.Z4

380. L6

280 . 57

880..58

S580. 38

SB0. 59

580. 38

380. 40

0B0. 78

581.15

o811, 33

281.89%9

a?2.94

S9%. 14

8%95.14

4

S97

« 14

e

HL.

. 00

- OO

£01

« 01

DLOSS

L 0

- 20

W0

01

L1

o 00

.01

THIS RUN EXECUTED @il/10/864

(#) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

QCH
{70000
A4700.00
{70000
4700, 00
4700, Q)
4700, 00
470G, 00
4700 .00
4700, 00
AT0O0, 00
4700, D)
1915.00
1215.00
AT700, O
4700, 00
B700.00

4700 .00

DEFTH
28.726
28.96
28.97
21.18
21.18
21.19
16.98
16.99
14.90

12,48

11.724
16. 56
12.64

12.484

TOFWLD

»80.19

T80, 24

=286.738

257477

174.00

174.00

188.87

188.87

104,73

m

137.41

83.80

P
o
oM
-]
Lo
n

225,00
4731.81
200,00

177,50

FAGE

1

oy
[

10

51:78
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SUMMARY OF ERRORS

01

AND SFECIAL NOTES

NOTE SECNO= 8&61v.000 PROFILE=

1
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740@. 60 12,57 580.87 « B3 - 0@ o81.08 -2 . alll B | 7@, 78
ity 8 a. 758, a. @. 1@a5. a. 87 . w7 S8& . 0
La75 . B0 Sa 7 . 0@ AEH S - 40 . Ben S&8. 58 111.2
. ARAIF7 Tise FA=t=3 706. 2 @ il -2 185,014 216.48
FEECNO 7768, 000
749 FEET DS SFILLKWAY / FRUOM CHART SOUNDINGS /REDUCE FLOW BY AMT THRU
FOWERHOUSE
F76A. 80 5. 29 ogl . e% - 0E il 81,00 - 14 . i o990, B0
11328, a. 112@. 8. . 38, 4. &13. =a. 508, 86
1.78 =80 = F5 . 0@ -36a8 - 076 - Dol - BOG a70. 80 36. 200
Tt 2 A 568, TE@. Z6@. Py @ i) .28 834. &9 128. 92
FYHECNO B41¢. 900
1397 FEET DB SRILLKAY / FROM CHART SCUNDINGS
H414a.a0 i S 581.31 . B3 « 3 581,352 @1 -3b . @4 L76. 88
i17.@. 1% 131758, & . Q. 12249, g. 620 41. LHBE. On
l.78 . B8 «Fl « O3 - Bod - 8728 . U500 . 34U 574,903 P5.44d
~ BRAGEAD 41B8. LHT@. 8. 2 a @ -0 SHB.al S5, 4%
EZECND 83513, 880
WATER EL=X35 CARDs S91.778
1@3 FEET UB SFILLWAY / FROM CHART SBOUNDINGS /7 RESTART W.5. FROM DAM
RATING CURVE {(ADJUSTED 10 19756 FLOOD?
845610.00 iB.17 IR1.77 « 28 . DA o71.94 =17 « B - 3% 576.50
T7Sa,. 2. T7oa. @, @. 1158. @. gy 4.2, 594,08
A ' H =30 e al . @@ . Be8 -850 . Q68 . G206 o811 .48 5@, &
. BRASA5 2Ea. padrst 208 . ] 73] 2 .23 235.80 2835. 48

@ @ & & & o & & & & o & & O 5 > O & & 0 0



+

kil /L& B& @v: 3l @0
SELND DEFTH CW
G OLOE 0c
TIiME YL.OR Ve
Sl OPE LOBL XL

FSECNG 878%. 000

SECTION EIGHT 475 FEE1 U/5 SFILLWAY (JiA/WS 17685)

3785, 0@ 15,7 a9
LA0d. @a. -
e B9 vl
T [Ea Jrd 1Py = W7o,

*SECNO 94755, 000

2470 ENCROACHMENT STATIL
1° D/S LINGCOLN

T4 . DD 11.43 59
7S, @. e
.14 . 0D

. 203181 B0 .

*SECNO 2476, 306

280 DIVIDED FLOW

27 MORMAL BRIDGE , NRD=

7478 ENCROACHMENT STATI
D/% FACE RR1DGE

456, 00 11.48 e
LTS8 @a. o
Z.14 - @A
« BAD 25T 1.

ALRECND 7485, 0@

TLeS DIVIDED FLOW

2470 ENCROACHMENT STATI
Us8 FACE BRIDGE

2485, 00 11.4%9 5o
STGE. @a. =
e td . P

DAAIAHS 49,

sEL CR1IWS
H OROE
H VRORE
CH XLOER

1.99 . DA
75@. @.
1.17 . B2
S7o. w73

ONEG== . @

ST EBRIDGE- USED

1.98 . Ba
75Q. a.
Z.b61 -aa
450. =0l

B MIN ELTRD=

OS5 = @
(JZA/WE 1783
1.983 . @D
7. @a.
2. 66 . @@
1. 1.

ONS== . B
1.9% « A
790, 2.
276 « DA
4%, 47.

WSEL} EG
Al Ok ACH
XML XNCIH

TiRIAL ipc

- By 592.01

&. 1
- D& % i
= @

~ad.0 TYFE=

HY HE-
~AROE VoL
AMNK WTH
1C0NT CORAR

U/S FACE SOUNDINGE—- NORMAL BRIDGE

. 03 n92.09

@. 14727,
. 260 - 038
= @

&B5.00 MAX EILLC=

2.8 TYPRE==

. e o90.07

@. 1468,
- 06A - 2730
%] ]

185.0 TYFE=

-0 ST S

a. 1560,
- D60 P P
1 i)

- 2 « 34
a. &90.
- D5E . AB@
@ . 08

1 TARBET=
« 11 .3
a. &74.
Ryt ol ¥ilu]
174] - @a

&G, A@

L TARGET=
11 - D@
@. &74.
- Bel . BB
4] By ra]vi]

1 TARGET=
- 1322 -1
Q. 5750,
. BeB . DO
@ - @

QLOGSS BaANE  EILEV
TWE LEFT/RIGHT
ELMIN S5TA
TOFWID ENDST

.21 L@1.790

45, 421 .50
S75.60 L0648
471,154 444.78

199.999

@1 1 D0E00. DO

48. wPa. 00
BB . 5@ 2186

178.94 206. 00

199.999
S ralra Qvalealalvilvi P 1]
48. HAD. 70
580. %0 21.06

175,04  200.00

184.799

021 RN, OB

43. HIAL. A
580. 50 1.8
160.@07 185,00

i"GBE

3



WL/16786 @9 Ll @b
SECHNQ DEPTH CWSEL
O OLon CELH
TIME YLOR YCH
SLOFE XLOEL XLCH

#*GEOND 2484, 008

780 ENCROACHMENT STATIONSs
1" U/5 BRIDGE

486, 0@ 11.50 5. Gl
754, a. 754,
.14 - BB 2. 70
- Aaeigl i. 1.

+HELCH] 2585 . 088

LCHIWS
OROR
YROE
XLUOBR

WSELD
AL s
XHL
ITRIAL

185.4

. @8

< &R

SH495 OVERDANE AREA ASLBUMED NON-EFFECT IVE ELLEA

SECTION TEN /7 188 FEET U/S BRIDGE

FLE5. 00 12.61% 292,01
754, a. S750.
PR B - 0@ ST
. HAA1LE 9. 9.,

#GECNTO 11785, 008

- B4
a.
- B0
9.

SECTION ELEVEN (J%A/WS 1285

11Z285.0@ 11.62 o7l .2
7508, a. 3758,
PR - 8@ A

. QRA1 4 15@8@. 18aa.

YGECKRD 17095, 0OD

- 30
@éa.
- 38
1558.

BECTION TWELVE {(J2A/7WE 196850

12085, 88 22.79 el i b
2700, B. . L7568,
.82 - A0 1.8%
< @AEBLH 1783. 17@a.

. G
- 8.
- 20
1786,

-Ba
a.
- 360
@

. 20
a.
. 368

« B2

« 350

-

(ISG/WE 1935

EG Hy HL
ACH! AROR VoL
ANCH ANR WEN
ibc TEONT COoRAR
TYFE= 1 TARGET=
SR I | L1 . B@
1389, a. &75.
7 A D60 - BBG
a @a - 0@
&84 68 ELREA=
292.15 . 2
13575, &, &78.
- @730 - 360 - A5
a a . B
% § .29 -8
13542, &. 759,
. @30 . el a7
& & i
02l.58 I i 87
558, G. 8140.
T - 6D - 20a
@ & i

OLOSBS HANE ELEY
T LEFT/RIGHT
ELMIN 55TA
TOPWID ENDST
184. 9399
LAR120006 . a8
48, 595. 0@
80, 50 2l.an
167.77 1895. 00
24,50
. 0@ 604, &0
a8, 524,50
579, 4@ BLAT
147,86 164,27
.B1 597..0
55. 594.90
581,30 45,57
1B4.47 TeR.19
.z 594,50
_ &S, 594,90
549, 70 194.51
PA T =70, 40

FAGE

Ef

REITHD

.



FROFILE FOR STREAM CHLUREAUYLAN RIVER
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Sedd. 08
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740a. A

776@. 20
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Y4755, 00
a7l&. QD
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258500
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908 .
5400,
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S/0a.
—Baa.
G008,
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&1@a.
LI0f.
& 2Aa.
H4008.
HS30A .
L&A,
& 7a0.,
&80,
LA .
7aaa.
7ivd.
T,
7580,
7400,
Faa,
7 &N .
77900,
7808,
7706.
B0RA.
B1dd.
BIAB.
8360,
B404.
[IS60a.
BLAE.
83708,
ssad.
B3700.
raDn.
Fl1aa.
Foad.
FoLAA.
2400,
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11206,
P11,
11208,
115@a.
1140a.
1130a.
116680,
F170a.
1183,
ii178a.
12800,
1..10a.
12200,
127380,
Lz4Ga,
12520,
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12704,
12800.
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R 16786 A9 22: 06

MR W SN R R h R R W W H I B R R B R R R R
HFC. RELEASE DATED NOV 76 UFDATED MAY 1984
ERROR COFR - 21,82,08%,04,05,04
MODIFICATION - 56,.51,52.97,94,599,546
18M-PC-XT VERSION AFRIL 1785

HERUFRYRERP R E R F AP R AR ER P RARRER T A ERERF PR B PERE AP A

T1 JOR 1:2207-@1 CHEROYGAN CITY FIS
< =@ YEaAR FLOOGD 44000 CFS
T= CHEBOYGAN RIVER
J ICHECE INC NIMY IDIR STRT
@. T @. a. » AAO060
JI NFROF IFLOT FRFVS XSECY XSECH
2. 000 - Bea -1 . A . BAA . 200

METRIC

- @A

FMN

. 10A

HVINS

. (@

ALLDC

. 2@

IEW

. 220G

THIS RUN EXECUTED @1/146/84

WSE L. FC
4380. 2468 . 23R
CHMIM ITRACE
. ABA . 288

F#LEE 16

@7z 34309



W1/16/84 @9: 2086 FAEE il
HECNQ DEFTH CWsEL CRIWS WEEL] EG HV HL aL.05s BANL. ELEY
o CL.OR {CH OROH AL Ok Al AROR VL. TWA LEFT/RIGHT
TIME VLOER VCH VRO XL XCH XMR WTH ELMIN 867TAH
SLOFE \ XLCRL XL.CH XLOBR ITRIAL IDC ICONT CORAR TOFWID ENDET

KPROF 2

COHNV= - 08 CEHV= a1y
x5ECNGO 1, B3
MOUTH OF RIVER 7 SECTION ONE MOVED =060 FEET DS

1.0 il 94 ngd. b - D& 58@. T4 oB8a. 37 a1 - @9 -3 28s. 70
4486, B. 4400. @. Q. ble7. a. @a. @. G4, 90
PRVilh] pviltii 71 - A - D60 - 070 « Be@ - BBd O51.4@ 882.79

. IPERAAS @a. @. 0. @ @ @ . O 3BR.17  1262.74

*SECNO 500, 304
SECTION ONE {(JEA/WS 198%)

«an. on 28.96 S80. S8 o ln} yuln =ga. o7 - @1 - 00 - 20 2Bl 56
4400, @. G430 . Q. Qa. 4168, a. 71. 4. 584.9@
12 . A .71 il -Bed . 020 - A& Sariulr] Sol. 40 gel. 7d

R Faltupritta 11 b oad. SUa. S@0. @ @ @ - 0@ 280,27 1262.95

+GFEND 1980 . 000
SECTION TWO (JEA/WS 1985

1786, 28 28.97 580. L7 . 0@ il 5u8@.08 @l -@1 « 00 oB4.10
4490 . @a. 440@ . Q. Q. 5as7. a. 275 14, 32, 50

.74 - & W 75 ) Iy « @50 B350 . B0 591.48 595,72

- DAa2An4 1480. 1483@. 144d0@. @ @ @ . 2@ 286077 882.a9

xSECND To06. 200 !

=9 FEET D5 BRIDGE / REFEAT OF SECTIOMN TWO /7 WIDTH X .87 / SEDIMENT

25608 . 08 ~1.19 580. 36 - @3 . 04 =80. .0 - 02 .4l . @3J H84.10
4400. @. 44@0. ?. @. 4115, &. 461 . 25 oB2.50
1.14 . 2@ 1.@7 - @@ - 2560 . 020 060 mprilne 559 .20 494,43

. BERe1LL 1620, 1623, 1620, @ i . @ .. 00 237.75 732.18

#SECHMU I873. 308
S4%Y OVERBANE AREA ASSUMED NON-EFFECTIVE ,ELLEA= 291. 1680 ELREA= S86.48

1° DS BRIDGE / USED SECTION FOUR POVED FROM 25@ FEET US BRIDGE / -OWERED
INVERT TO DEFTH AT BERIDGE

2820, ar 23 .17 =BB. =7 - 0@ il oB@. 4@ Vi . 09 - 40 S72.80
4409, @. 4403 . o. 2. IET37. @. 49@. 28, 071.9@

1.721 . 0A P « 00 - 2560 @00 . 060 . 200 S5%7. 204 ~B89.00

- 000015 2la. 220. 22@. Q@ @ 1] il 174.a8@ o4,



Disr16786 A9 T4 FaaGE 1z
LBECNDO PEFIH EWgEl CRIWS L= b Ein HY Hi 0L AOss Balt BELEY
o COLOR LCH OROR ALOE ACH AROR VoL TWA LEFT/RIGHT
TIME VLOE VCH VROR XML XNCH AR BTN ELMIN S98TA
SLOFE XLORL XLCH XLOBR ITRIAL Ipc ICONT CORAR MMFWID ENDST

®» & & o ¢

HEEC AL, BRIDGE

SR Xt Xt OR cCorFg RDLEN - BWC R BEAREA a9 ELCHU ELCHD
1.15 1L.36 2.80 ]t} &@.ua =6. 0@ Z2la.a0 2.398 S61.%0 S61.50

RGECNO 2875, 008
CLLABS A LOW FLOW

473 RRIDGE W.S.:= 580. 30 BRIDGE VELOCITY=, Z.87 CALCLLATED CHANNEL AREA=, 1552,
EGIFRS FEGLWE HZ% OWETIR GI_0W BARERA TRAFPEZOID ELLLE ELLTRD
ARER
- A 580.41 .01 @. 4400. S21a. o211 590.80 S386.419

® ¢ &6 ¢ ¢
® & & ¢ ¢

$ T495 OVEREBANF AREA ASSUMED NON-EFFECTIVE,ELLEA= 591, 18 ELREA= 586, 48 )
I Us ORIDGE / REFEAT T82@
. TEev75.00 21.18 S8, =8 iy ralr] . 20 =B, 41 « @5 .21 . 2@ o7 5. 0a .
4400. a. 4430, @. 2. 139, @. ag4, 27, S571.90
1.00 . 0@ 1.0 . @8 . 2B0 . B0 . B8O LBE®  S59.28  89.08
. LAAAA1LE oD b T R 55 . @ 7] @ il 174.40 osh. 00 .
. *+SECNO TS5, 000 .
50 FEET US BRIDGE / USED SECTION EOUR MOVED 15@ FEET DS / LOWER BOT. S
TRoE.. DG 1&.98 =586. 58 . 00 .00 S80.42 .4 . 2@ @1 SHgl. 40
& 4400, ?. 4400. @. @. ~781. 2. 487, 27, 50, 70 &
- 1.3 ralr) 1.58 « Q@ Y i) « A5 . 360 - A0 b k. 4@ DA O -
. DAAAT 1 5@a. B, =@, @ A « 0@ 188.86 o468, 58
¢ - - - - : - T ®
ASECND 4Q75. 000
. S5eCTIOM FOUR {(JZ:AWS 19850 .
. 4@75.00 16.98 5RO e . 00 .20 581.40 . 04 . DB .08 581.40
4400, Q. 44, @ . @. 2790, 2. 497, 28, =7, 7
. 1.26 « B 1.5 «» D@ « &0 L A0 » D& . 6RO 0965.40 L77. 64 .
. QD001 150. 158, 15@. @ @ ") LB 1839.86  S6H.E0
® $GECNO S045, 600 d
SECTION FIVE (JoA/WS 1985)
@ 5045, 0B 14.89 580, 3% . 00 .0 588,56 17 .87 .B&  BE1.4D ®
. 440@. a. 44949, @. @. 1343, 3. 552, 0. 582, 90 N
1.76 . 00 .07 . 0B . &0 . @70 . D60 L0 565,500 A9, 17
a . QUAnG1 1170. 1170. 1170, - r @ OB 126,23 475, T4 -






D116 7846 Bg: T2 A5
SECMO DEFTH CWSEL ER1WS WSELE EG
Al .0k GLCH ROk AL OR ALH
TiME YIL.OH VEH VOB AR X H
HLOFPE RLORL. XLCH ALOBR ITRIAL IDL

*=5ECNCO 6445, 100
SECTION SIX (J¥A/WE 1780)

&645. B0 12,42 SRy, 72 ilri} N ili] wel . @
4408. @. 44814, @. 3. igg7z.
1.44 . 3@ 4. 57 il » 60 I vipn|

« QA4S 14@@. 1439@. 14@4Q. o @

+GECHNO 7400, ARG

19@ FEET DS DAM TAILRACE s KEFEAT OF SECTLIDN SIX

7440 . a4 12,748 wg1.4948 . 0d -5 381.753
4408 . a. 4420. @, @a. 1042,
1.49 - B3 4,22 « @ P vip=1r] B0

- BOAF 770, 735, 7AA, 2 @

»SECND 7760, 200

HY i
AROER v
XNF IWNT
1CONT o

. ol

@a.

. Asl

a

-8

a.

Q50

]

Ja3B@ FEET D8 EFILLWAY / FROM CHAR SCOUNDINGS /REDUCE FLOW EBY

FOWERHOUSE

77ol. 00 S 44 S81. 24 .23 -0 wEL. 31
14658. a. 15%5@. @. @. L5,
1.852 rale 4,17 | . A& - B0
- BADISL 6. Shd. e, = o

*SECND d415B. 000
i FEET DS SFILLWAY / FROM CHART SOUNDINGS

23410, 60 G. a7 S581.67 = @A .03 o81.70
l&5d. @. 15650. @a. 4. 13473,
1.67 i %] - - ad - 360 . QG
. ABB71 4AA . &55@. Faa. @ @

#SECNG 8410, 020

WETER EL=XS5 CARD= 9722.07a
1606 FEET US SFILLWAY ¢ FROM CHART SOUNDILINGS 7/
RATING CURVE (ADJUSTED TO 1974 FLOOD)

H410. 08 1. 97 oL, 57 -3 .00 Del.74
440@. @. 44883, g. . 15758,
i.68 - 39 T.0 « 6 et . B30

. QBB457 -Ra. ~aa. =@a. 1) @

i by
@.
. D5A
]

RESTART W.5.

.17
@.

- Bsl
i)

0L.038%
L TWA
N ELMIN
R&R TOFWID
] L7
590. 33,
. AA 568. 70
. @9 107,98
.ol A1
LHAE, 37.
- B30 S T=1e A
- Q@ 136, 65
AT THRLU
.17 « G
51 4. 8.
. B0R 575,80
i) 7] as. 4@
11 AT
S d 41.
- 300 5764. 24
. BB —aT. 44
FrROM DAM
- 5 « A7
s, 47,
- BBE aBl. &0
« B0 nRE.. 00

BARNE
LEFTYRIGHT

S5 TA
ENDST

B9H . a8
DBs. 74
111.8%9
L135.87

90, 30

HEe. 90
11@a.41

217 .88

590,08
A2 . B
-o. 84
121,24

S394. @0
DA . B
FEe 11

THS.D05

596.50
394.00
50.00

285, a0

ELEV



Nl/id.r86 @7 e s
SECHO DEFTH CWsEL LRIWS
Q OLOR CH OROH
T1ME VDR YCH VEOR
CH XLOBR

BLOFE XLORL XL.

f0ECNO 8935, 000
SECTION EIGHT 4

75 FEET U/S5 SFILLWAY (JRA/WS 1985)

89495, 0@ 1. L9 SGYL.TY it
41Q0. O. 4400. 7.
1.77 »aa L.24 - A

« AR08 75, Ry S75.

RSECHO 94775, 328

2470 ENCROACHMENT STATI

17 D75 LINCAOLN ST BRIDGE- LUSED

D405, 80 122,08 a4
44@@ . a. 4
1.81 i r

- BEAES H@A.

+GRONGD 74754. 000

L2065 DIVIDED FLOW

TS7Y NORMAL BRIDGE (MNRD=:

ONS== .8
78 i1t
4308 . @a.
~.78 . 86
450 . @a.

@ MIN ELTRD=

478 ENCROMIHMENT STATIONS= « @
D/5 FACE EBRIDGE (JEA/WS 1985)
F4356.00 12,27 S992.77 « 20
44928, @a. 4400. @.
1.81 vl Z.8B4 . BB
BRal7e 1. 1. i.
FEECNO 2485. 000
AT DIVIDED FLOW
7478 ENCROACHMENT STATIONS= .8
Us5 FACE BRIDGE
F465. 0BG 12,28 9. e - 06
14@a, Q. 4408 . Q.
i.8% . D@ 2.26 il
. ABl845 4%, 49. 49,

Wotit EG
ALOE ACH
XNL XMCH

ITRIAL IDC

il g% .82

a. oA,
- DEd 030
‘ @

J00.8  TYRE=

/8 FACE SOUNDINGS-

i LEZ.50

@. 1584.
- D60 - @0
2 @

605, 6 MAY ELLC=

~00.@ TYFE=

. 0@ L91.90

B. 1548.
. B6Q . 020
7| A

185.0 TYFE=

. 29 O7a. 70

@a. L4883,
< D&D e
2 Qa

HV HLL
AROE V(O
ANR WTIN
TCanT CORAR
B2 L@
@. &54 .,
. 69 . DBB
@ . 20
1 TaRGET:=
NORMAL BRIDGE
.12 LB
a. S8,
A . BAR
@ .32
a4 . 0@
1 TARGET=
13 .20
a. LBa.
.60 .G
5] . 08
1 TARGET=
.14 . @1
D &HBLT.
D60 . A5G
B . DG

0.05% BANE ELEY
TWA LEFT/RIGHT
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44028a. a. 4400.
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- DARL 7 . ?.

+5ECNO 11585, 300
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MODIFICATION — 5@,5%1,.%2,.592,54,95,5946
IBM-FC-XT VERSION AFPRIL 19895
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MOUTH OF RIVER /
28. 94
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SECTION TWO
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D1/14/86 B9 T 06 FaGE
SECMO DEFTH CWSEL CRIWS WSELE EG HY HL. OLOSS BAMNE ELEV
o OLOR OCH QRO AL OR ACH ARDE vaL TWA LEFTRIGHT
M VI.O& VCH VROE AL XMNCH KNMR VTN ELMIN S5 1A
SLOFE ALORL RLCH XLOER ITRIAL IDC ICONT CORAR TOUFWID ENMDST
SHFECTIAL HERIDGE
wie  Xb Xt OR COFR HDLEM BWC EWF BEARER 55 ELCHL ELCHD
1.15 1.56 2. 60 - @1 4H@. 00 . @ T21. a0 .54 S61.5@ 5461058
#HECHD 78735, Dboo
CLASG A LOW FLOW
G470 BRIDGE W.S.= 988,71 BRIDBE VELOCITY=, S.0% CALCULATED CHANMEL AREA=, 1557,
EGFRS ERLWE H CWEIR aLow BAREA TRAFEZOID ELLC ELTRI
AREA
« A3 S8@. 40 La1 @a. 47@9. 210, Jrih B 570.8a 5846. 48
Sa90 OVEREANE AREA ASSUMED NON-EFFECTIVE ,ELLEA= B91.10 ELREA= 58e. 4@
1 US BRIDGE / REFEAT =820
LB759.00 =1.19 =8@. 59 « a3 I Vilvi LEd. 4z .05 a1 . Bl n7%.00
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. @ANAa17 53. 0. 0. a K] ] . 04 174.00 S965L.00
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1.15 yralr 1.6%9 - D@ ety « @@ - B&6D - 300 5&63.40 279,670
- BRARDTS oa. @, o8. @ @ ] . 2@ 188.87 o68. %0
*GECND 4@7'5. 0@
SECTION FOUR (JZA/7WME 1985)
q@A75. 40 146.99 o84, .9 .23 iln| uB@d. 47 .24 .31 ilri] H581. 40
4724, a. 470@. Q. @. 2781, @. 437, 28. 592,789
Loidd 1] 1.869 « @@ . 0460 i . 050 il 6. 40 YA W
L F 1V 194. 15a@. 120. @ @ @A <A 1843.87 5468. 50
FOECND 5245, 9BA
SECTION FIVE (J%A/WE L7285
SoqE. e 14,90 o80. 4@ « 8 il LB@. 59 17 -89 @7 oB1.6R
4700 . @. 4730, @A. . 1746, a. D5l T b & 7]
1.27 - 0@ T 49 - 0 . A& L5 . D60 . G D65, 50 2490173
« BT 117@. 117@. 1171, 2 @ @ -0d 124,205 475, 3
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SECTION SIX
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N - 00
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1 i} &

CHART SOLINDINGS
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1 Q@
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N e i .17
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L
N
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. A
riln

AMT
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el
« 0@

. Q@
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e
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187.41
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. @
=8.
u7h. Bl
gd5. 84

10
41,
576,08

265.705

DAM

. A7
4.
=Bl.460
255.20

BAM
LEFT/RIGHT

S5 TA
ENDST

070, D
5846, 70
111,67
2146.05

2708, JQ
586, A
1@9.99
-17.48

o95. B0
A3 . B0
SGe bl

121.41

w?4. 0@
&R, D@
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Bl7146/86 @e: Tl Bo FabE 28
SECNO DEFTH CWSEL CRIWS WSELL. EG HY Hi gLass BAMNE ELEV
G OL.Ok OCH BROE ALOE fACH ARCE YOL TWA LEFT/RIGH]
T1ME VLOE VCH VROR XML XNCH XNR WTH ELMIN SETA
SLOFE XLOEBL XLCH XLOBR LTRIAL 1D ICONT CarAR TAFWID EMDET

FOECHNO 8985, dve
SECTION EIGHT 475 FEET U/S SFILLWAY (JELAZWS 1285)

8YEES. ad 14,36 S995.16 . @ « 36 S95.19 @2 L85 « 34 a1 . 2@
47 @, A. 47@@a. @. @. S7BL. ra ] oob. 45 . &A1 .50
1.465 . @ 1..27 B D6 i i - Aea . 203 H746.60 16.99

- BAGATE B75. B75. =70, 2 @ @ il 451.81 448,79

»SECND 2475, 300

S470 ENCROACHMENT STATIONE=: .0 QJB@.@ TYRFE= 1 TARGET= 199.9979
§° DAY LIRNECOLN ST BRIDGE- USED U/5 FACE SOUNDINGS - NORMAL BRIDGE
FAL5.06 12,484 o7%. 14 ila .80 Seh. 2 I i D 106260. W
4798, @. 4706 . . @. 1558, a. 584 . 48, G25.06
1.70 « QA 2.84 . 0@ v fo1c] M Fil i) . A& i iltile SB0. 50 . 0@
« AAATIE 58. 45@. 298, 2 a @ w O —~0Q. e 206.00

eGECNG 94754, BDR

269 DIVIDED FLOW

J27@0 MORMAL BRIDEE .NRD= 0 MIN ELTRD= o&&%,00 MAX ELLC= 604.84

3478 ENCROACHMENMT STATIONMS= - @ 2880.8  TYRE= 1 TARGE = V99,999
D/S FACE BRIDGE (J&A/WS 1985
Y4546, AN 12, 64 595414 rln; .00 0e5h. 27 M 0@ 0000060, BO
4786 . @. 47043a. a. a. 15614. a. &H84 . 48. HAL. A
1.7@ . B@ Tl » B .68 . @D - 058 . BAR 280,50 lea.80
« ABAL 7T 1. 1. L. @ @ ] v 179.20 284, ae

¥KSECNDO 9485, ada

306% DIVIDED FLOW

247 EMCROACHMENT STATICONG= - @ 185.@ TYFE= 1 TARGE = 184.9%99
U/5 FACE BRIDGE
2485, 0@ 12.65 597,10 . 0@ vl ST A - 14 81 A1 12000, 006
4790, B. 47a0. @a. A 1=48. @. &84, 43. HAL. 5D
1.78 - 0@ Ta 4 ralti| . Bel I -Ben . a0 B0 . o0 1&.76
. BB 49. 49 . 45, @ @ - 33 i1o4.74 185. 20
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W1/71&786 @B?: 72248
SECNO DT H CWSEL CRIWG MSELY EG HY HL oLOs5s Bait  ELEV
£ aLOR CGLCH DR ALCER ALH AROR YL THWA LEFT/RIGHT
TIME YLOR VCH VROR XML AMCH XMR WTH ELMIN 88TH
SLOFLE XLkl XLCH KLOER FTRIAL inc 1CONT CORAR TOFWLD ENDET
#SEONG 7486, 1280
T470 ENCROACHMENT &A1 10NES== -0 185.@8 TYFE= 1 TARGET= 184.99%
17 U/5 BRIDGE
F4B0. KB 10,46 SR.14 « D1 I rilFi| T « 34 . QA LAN1an6aan .,
4700 . . 4700 . @. @. 15975, @3. &84. 43. =259, 08
1.7@ » A 2.F0 » 00 . &0 « D78 D& . PG S8H. 5@A . 0D
AA@1LT i. 1. 1. i @ & . A 18%5.908 18%. 08
#SECNO 2525, ORA
T4 OVEREANE, ARES ASSUMED MOM-EFFECTIVE .ELLEA= &@d . 68 ELREA= e L ]
SECTION TEM / 100 FEET U/S BRIDGE (JxXA/WS 1985
OB, AG 1.7 os. 18 ]t} v T A 14 . AL vl &4 . 6@
4700, d. 4704 . a. a. l=41. @. &89 . 49. 574,54
1.71 « @ gy ) V%] . Bsd . B7A « &0 . @a@ D79.4@ 19.27
- 02@a178 9. 9. 99. 1 @ @ .8 145,78 145.Q@64

+SECNG 11 2B5. 000
SECTI0ON ELEVEN (JE&AZWS 1985)

11385.00@ 12,21 5951 - Q@ « OB P06 =11 . 31 Y. A
17@2a. @. 47@Q. @. @. 1767, Qa. 728. 03, 594.9@
1.90 « 08 P -7, - B0 . BsB - @70 - 260 . BAR oHl .0 41.04

. 02A1 49 1°06G. 18064a. 155a. @ h] @ . 0a 187.52 a228.57

*BECNO 12885 .200
SECTION TWELVE (J&A/WS 19800

13085, 00 24.00 595,70 - A0 - 0@ De95. 75 i . @AY @7 S74.90
4786, . G. 47843. - a. . d. 4dash.. @. @71i. .. b 596.78

— il 1.1& . a0 . A6E A . 0&0 . DB nbty. 70 194,15

< ARAAC1 17@2a. 170A. 17384, 2 @ a -Ad 44627 S4@.52
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. T @. &. « QA9
J2 NFROF IFLOT FRFYS EOELY 3SECH
15,289 . 32a -1.2@0 « @A . 003

METRLC

«12a
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. DAGE

HVINS

.2

alLLDC

. 203
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il e
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50U, el
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@l /16784 B9: 7 06
GECND DEF TH CUSEL CRIWS WSEL £ HY HL- 0LOSS
0 OL 0K CCH CROE ALOEH ACH AROE VoL TUWA
TIME VLOE VCH VROE XL XMCH XINF: WTN ELMIN
SLOFE XL OEL XLCH XLOEF ITRTAL  1DC [CONT CORAR TOPWID

REROF 4

CCHY= .08 CEHV= . 500

#E5ECHNDO 1.000 .
MOUTH OF RIVER / SECTION ONME MOVED S@8 FEET DS

l.8@ 28.726& S, Ta . B0 bart 7 =58@.757 - a1 . A0 30
pepatid] i 8 @a. NPT Fi 9. @. H167. @. @. 3.

. D@ - 2@ < B5 .23 . 350 L2338 « 369 . 24 531, 4@
marilnlnlnlhrg . @. iA. 7 @ @ . @@ “8e. 19

=SECND S29. 860U
SECTICON ONE (J&:A/WS 1985

So0. 00 ~8.946 gt =1 Y . 39 - B0 wB@. 7 «.@1 i) . B0
oana. @. 5294, . @. 514643, a. 71. 4.

. l& - - B - A0 Q50 @78 B&E il S51. 40

- Q0ana7 SQa. Sl . oad. @a @ @ Rl -80. 25

¥CECHNO 1980.000
SECTION TWO (JLA/7WS 1985

1780. 00 28,97 it =17 . @2a . 28 =80, =9 .1 @1 . 0@
el @. Sa5a. @. @. 9845, . DTS l&.
b - A0 . 78 . 20 - B350 . B33 . o2 « D28 501,40

. AIAAs 148@. 1428@. 1480@. @ @ Fi ] 286.450

#SECNO 54600. 020
256G FEET DS BRIDGE /7 REFPEAT (OF SECTION TWO / WIDTH X .87 / SEDIMENT

S&EGA, 80 21.18 58@. 78 . (20 - 20 288,41 AL . a2 - A1
Dod. B. So5@, @a. @. 41 6. ©. 461, =5
.78 riln] 1.328 il . @60 -0Za . a0 . 28R S57..20

.. BRG] & 1626, . 1620, 1620, . 2 .. @ 1] - 171 S N - B |

=SECNO 820 . 00
w495 OVEREBANE AREA ASSUMED NON--EFFECTIVE,ELLEA= 571.10 ELREA== o640

17 DS BRIDGE / USED SECTION FOUR MOVED FROM 250 FEET US BRIDGE / LOWERED
IMNVERT TO DEFTH AT ERIDGE

TRI0.00 Z1.18 SE0. 38 - a0 vl a8l 40 .04 . 8 - @1
SoEa. a. oo, . a. S3I9. @. 48@. Th.
1.@1 « A 1.57 - A - BE0 - 078 » Be@ - 03 5h7. o0
OEeEl 22, A i 2242, @ a @ =A@ 174.00

HAN
LEFT/RLGHT

S5TA
EMDET

o82. .8

o84.90
832.759
126294

282. 706

4584.590
BEI.70
12562.93

=84.10
S82. 509
595,71

gei. 1

584. 10
582, 50
494,472

bl B T d
Syt e W e

o7, 08
571.70@
B9. 00
567.00
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@r/1&/86 a9 T s FOGE
SECHNO DEFTH CWSEL CR1IWS WS EG HY Hi.. 089 2ANE ELEY
c OLOE CCH CHek ALOE ACH AROE VUL TWA LEFT/RIGHT
T1ME YLOn YiOH ViR ANL XNESH KRR WN ELMIN SSTA
SLOCE XLOBL ALCH XLOBRK ITRIAL Ipc [COMT CORAR TOFMID ENDST
SFECIAL ERIDGE y
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RE C EIVED City of Cheboygan, Michigan FIS

JAN 21 1986 Cheboygan River

, Study Engineer: JOHNSON & ANDERSON, INC.
ENGINEERING-WATER

MANACEMENT

HYDRAULIC ANALYSIS

Introduction

This hydraulic analysis is for the Cheboygan River within the Corporate
Limits of the City of Chehoygan. 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.

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 dams The field survey was performed in
September 1985 by Westshore Engineering and Surveying, Inc. of Muskegon, MI

rn Ao e rhAanne
Ulniger
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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.

Hydrology
f
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.
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 Chebovgan
NGVD yielded 580.36 as a starting water surface.

The watér surface was restarted above the Cheboygan Dam using a hand
caleulated 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
spillwa& gince 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 1s now rated at 1600 cfs at 13.5'" head with each of two

gide races rated at 685 cfs at 13.5' head.

The splllways 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 determlined from the attached rating
curve, the balance of the flow was through the spillway gates, and by using
the the relationship determlined 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 plers and the channel could be easlily approximated by a
trapezoid. The Lincoln Street bridge, however, had a very irregular bottom
and was modeled using the normal bridge routine. 1In elther 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. Floodwaz

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

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

G. Assumed Dam Operating_Poligg

The Cheboygan Dam 1s operated by the MDNR, Waterways Division under the
supervision of Carl Dunster (Phone 616-627-9011) so as to malntain Mullett

Lake at the followlng levels:

April 15 to October 15 593.6 NGVD
October 15 to Jamuary 1 593.1
January 1 to April 15 592,65



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 controlled through a computer link to a pond level sensor and an
automatlc gate controller. When the power house is unable malntain pond
level because the ring gates are full open, the MDNR is notified and they

wlll open as many splllway gates as necessary for the power house to agaln

control the pond level.

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

necessar& to lower the dam pond further to try malntaln the lake at legal

level. At flows of the 10 year magnitude and beyond, 1t 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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&06. 480 T2, 080 &B4. 700 57 .002 &E73. 400 el.uka
610.000 135.000 &11.400 145. 000 615,300 162,900
616.200 4%, oA bLid. TBR 2460. 068 &16. 100 2Z95.000
SECTION S5IX MODIFIER FOR SILTATION ACRODSS 1/2 OF CHANNEL
172920. 0002 17.00a ayulcir) 152,000 50. 202 20. 200
&17.708 . 0@0 £15..00 10.a00 611.408 17.980
L5, 400 QG v, 1] &04. 200 57.008 610. 200 BL. 000
&14.400 194.008 &415. 000 Q7. 0020 &146. 700 245.000
b146.500 45, 00G &617.100 -B8D. 000 nlnln] . Qo0
SECTION SIX-A ALSO USGS ALY GAGE
17970. 000 22.000 10.800 145,000 50. 000 e, e
&H17.760 » @A 415, S80 10. 000 &11.40@ 17.0800
&0B8. 100 32,000 405, 400 2. 000 &07. PRB &7 . 20006
&25. 100 127.900 &LB7 . 6080 177.200 610. 200 142,060
617,700 1&£92.008 &14.400 ZB1. 002 610, 00a 214,000
614.120 Tean.oee bH146. 500 T52.000 &17.100 >87.0e0
244 L1 B80S . BBA . P28 . 006
CORFS D-D FROM 1945 REFORT
15380, 000 12,080 100. 006 280. BB 1110.000 1110.000
4615.000 8l.000 512.3500 106.208 611.708 12@.200
aE7.50p 180. 000 605. 100 200, Qa2 604. 280 S0P 0ce
614.200 ~50.000 4£135.000 287.00@ « Q0B . 000
. 006 @46 v ]r . b2a - B3 . b@a
SECTION SEVEN
15090. 204 27.000 75.02D 2460. 0@ Sle. oo T10.000
&C21.5600 . 029 417.50@ 25. boa 615,02 =7 .000
&10. 500 BB. BB 607 .800 ?2. 0Ba &28.7008 8.22A
&7 .50D 158. 0209 -« 407 .700 185.00@ &@8. 22090 L08. 000
&@%. 600 242,200 611.400 <47 .068 614.500 26(. 0B0
615.000 422.00@ 615. 000 472 .0200 514,408 S22.000
&16.500 &72. 000 419,700 &97.000 . OO . 020
-@42 @21 024 » R20 . Q0@ . Gea
SECTION EIGHT WITH MATCHED ELMIN AT THIS STA W/LCDE REFDRT
S700. 000 n5.0en 20E. 006 T74.008 310, 2ok 510.000
&21.560 . @Ed &£17.600 S50. 000 &15. BEO 1@0. 208
&l1.70a 224.000 518, 6080 229.0060 &£10. 200 234,000
&P 4B =274.000 605.500 29%. 000 &04. 200 24,008
407 . 200 ThH4H. 600 510. 600 371.000 411,700 3746.000
414,200 0. 00 &£16.500 &772. 2D &15. Z0R 700. 008

. 200

170,000
605, 106
&b1.722
514,400
61465006

S8. 00D
4L09. 160
&11. 400
6146.200

. 000

S0. PO
&1@. 420
602,700
410,932
&146. 202

. @oo

. 200

1110, 200
510,800
&0&. D0

.00

il

C10.000
613,080
608, 700D
&0%.200
615,200
414,500

. DO

. D20

S19.000
615,208
408,700
607, 1808
614,200
614, 700D

. @B

. 220
2,908
107.000
194. 00
T4%. 080

. 2Bm
~L.200
145. 000
260.000
. DD

.20
22,9000
. 2na
147. 020
257,220

]

- DB

. DAY
149. 090
240. 800

.22a

- D22

. 020
75.000
1068. 220
232,089
291.020
572.000
. 220G

2800

. @A
27,000
279.02e
47,020
420 .20
BO@. ALA

-BDD

. 0RO
LHDE3. B0
&0E. 0@
415,000
417.10Q

. PEa
L@ . DO
41T, T8
&14. 100

s

i ealr.]]
&B8. 700
402, 100
411,400
416, 500

. 20a

i)

. 00
407 .70
&DE. 2@k

Myl

- 022

. 020
511.409
607 . 306
409 . 409
&15.200
&14.700

. DR@

. B0

-. 200
610,500
&L . 700
&0%. 500
415, 700
&17.200

FAGE

. 20D

. 002
L7.000
176, Q08
287.000
“eEh. oo

. 200
=7.000
142, D02
295.09@
. 208

. oo
27 .002
117.080
152, 0o
&7 .00
.22@

. 020

. 020
160,200

249, 000D

.03
. 0@

. bod

. 000
155, 600
o37.000
302000
22. 000
. boe

. 200

- DA

I00.008

249.ban

Té6l.000

500.000
B8.5. 008

—
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B>/12/846 12:@4: 22

¥1

NC

X1

]

SECTION EIGHT

17270.002 . DG . 200 . 000 12370.000
-0 . 020 . BAB . 3B0 508
REFEAT OF SECTION EIGHT 208 FEET DS BRIDGE
17704.0002 . 000B ] . DDA 474 . pag
SECTION NINE JUST DS OF NORTH RIVER ROAD BRIDGE
17904, 200 20.0008 0. 0008 =2461.000 200,000
&26.600 20.080 &.24..00 21.000 615.840
410.000 &7 . 000 L7 . 000 72,000 &05. 400
601.1066 157.008 &@01.500 179.200 604 . 500
608,700 225. b0 611.3460 230,000 4H15.500
1.@50 1.560 2.6020 . @20 84.0008
SECTIDN NINE JUST US OF NORTH RIVER ROAD ERRIDGE
17960. 0060 . BOB . 003 . 003 H6. 00O
- 2oe 02 1.000 <. boa &24.000
10. 3822 . OB . bb@ yulne] . 00B
REFEAT OF SECTION EIGHT S@ FEET US BRIDGE
18010. 020 5. 000 6. oe 276,008 SR.00a
621.900 . BO0 617.4600 50.000 &£15.800
611.702 224,209 4610, 602 229. oo 4£10.000
402, 408 274.000 HB73. 500 299.000 &04.200a
609 .800 Toes. 00D 610. 4600 71,000 611.200
616..200 5008. 280 416,530 &72.0080 4H15. 300
- 280 D42 . OO - 100 . 200
SECTION TEN
159840. 200 26,008 150. 000 I78.000 1870. 008
&20.700 .0 616.500 40.060 615.500
611,508 185.080 6£1B.700 19@. 961 610.106
L0500 o50. 000 &5, 208 -o@. 2008 624. 200
&9 . 800 I50b. 060 4£1@.380 62, 0B 610,700
611.8008 550,800 612.700 &173.000 417.400
617.0080 B70.00D myriluln] v ra]e] . QR0
021 - 000 el . 200 pyvilrile}
SECTION ELEVEN
21485, 000 T2.000 BS. 20D 287.000 146445. 0BO
612.300 . 000G 4£18.890 10.000 &£17.800
£14.800 B5.000 611.400 25.0200 &10. 600
&@8. 700 120. 020 601, 600 145. 002 601,00
&7 . ElBB A5, 200 610,108 260. 2000 61@. 500
412.800 287.0080 4175.1080 449 . 0600 615,900
414,900 767,200 612,700 78%. 000 614,500
615.700 1140.060 &16. 120 1185. 0200 614. 46008

1270.000

. 2@

454. 060

200.e06
44.200

~.b2a
204 . 280
242,000

5.000

54. 000
. 200
« 000

o@. 00D
162.000
274.000
224 .000
I74H.000
780 . 000

.20e

1B-8. 0012
S0.000
195. B1A
28%5. 00
pe-t=g % [
4B, P0G

. 0@

080

1645.000
5. 080
i0@. B0
172,000
245. 000
9466 . 008
885. 000
1285.000

1370.000

. 200

434 . 000

T00. 000
611.260@
&01. 100
c04.508
&21.7260

2961.080

S6. 008
. 000
. 006

50. 000
615.200
6&08. 700
&@7.100
614,260
6146.700

-G

1830. 202
617=.80@
407 . BEO
603. 700
611.700
615.500

. 02

000

1645. 0006
616,500
4610. 000
S99.800
611.000
614.000
613,800

.o

iyl

. 202

. 206

. 7hb
57.008
107.000
215.000
250. 060

Z.90@

. 000
. 000
4&25. 000

. DBy
127. 00
259.0600
249,030
4B0. 000
80Q. 000

.00

. 0O
102. 020
00. 080
~10.00a
Z70.000
738.000

1]

L]

. OB
40. 800
105. 080
195. 080
270.000
4H12.000
?85.000
.00

- 200

. @00

. @00a

. b0
609 .550
400, 402
£@4. 200
&R, 270

401.50060

. 002
» 000
GeS . BaP

.02
&12.500
6H06. 20O
&B07. 500
615,200
&17.200

. 200

.00
61350200
&@08. BOR
&0%., 100
4iZ2. 200
&£15.700

. oo

. O

el
&615.50@
&@9. 402
601 .000
&511.508
414,400
414.000

. 000

FAGE

. 2@

. 002

. A2

yilra]ri]
&2.000
122,000
oo0. 886
261.000

&@1.508

@00
. 2@
. 002

. 202
L083.008
24%. 000
461,000
500.000
825.000

. 020

. DEd
150. 002
210.000
oo, 000
370.000
750.000

. 000

003

. 000
76.008
110. 006
200.900
L275.260
&75. 028
1pe5. 6O
- Daa

4
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Bx/12/84 12e@4: 22
NG 042 la]v) .0Te
SECTION TWELVE
A1l I2CE00.000 9. 200 679.@00
3 . 300 . 0B Al ]
GR 420, 200 . 000 617,108
GR 412,209 519.000 611.700
GR 610,100 724,000 41@. 100
GR 598.9008 874.000 687,50
GR &1@. 200 g8v8. 209 611.4Q00
GR H15. 3683 1287, 000 $17.508
NE g .BCa Mulain]
SECTION THIRTEEN
A1 QUEE7ES.0DR Z1.008 590.000
A mynlrl) . 0Ba . OB
GR 4lE. 108 MRoluln] 61&6.500
GR 614,100 1596. 608 617,000
&R 412,100 617 . 0082 6@7. 250
GR 594.500 707.000 4@%. ean
GR &07.500 778000 487,200
&R 414,600 1020. 088 614,100
GR 413,200 178C. baR . baB
NC L2000 @70 . 008
SECTION FOURTEEM
X1 280BD.z0d B.080 BE0. 000
X3 . 028 . 0BE . e
GR &20. 108 . BB 617.708
&R 61,500 T75.004a 412.400
GR 410,380 674.0080 60%. 728
GR &R0s.4008 284. 000 &09. 260
GR &£10. 402 1B74. 0@ 61B.20@
SR 412,400 1427.008 612,808
USGE GAGE LOCATION — REFEAT
X1 2B4B0.0090 . . 200 . 90a
XX .0Re . 000 . QB8
SECTIONM FIFTEEN -
Xi 29870.000 24.000 4468, 006
GR 417,200 . 900 6lb, 100
GR 41D, B0@ 4¢7.. DBD £1i0. 500
GR LH04. 700 555. 000 &80, 500
GR £09.200 £74. 020D &G, 500
ER &11.600 BB8. 000 &l1.708
EJ . BO0O . 000 - 200

. 00D

0. a0@
. 000

9. 00D
537.000
754,000
557. 000
7. 000
1525. 002

. @og

Blb.BDRD
. 000
40 . 0Ad
405. 020
&20. 080
I, 040
BBT. 000
1191.200
. 0@

v}

10946. 002
HB0. 00R

oo, @0a
B859. 00@
g8s. 000
1pn11. 000
1081. 002
1&70. 000

. 008

2015.008

. 00@
&t4, 400
412,000
6@B8. 460
&08.289
&12.8008
&15.400

il

2T75.000

. 00@
al15. 200
612,900
&UB. 400
407. 500
&11.400
614,280

ylalu)

. 0@

2005, 000
Q0@
616,700
611,428
&05. 200
408. 708
&£11.4@8
6lZ. 6008

GF SECTION FOURTEEN

- 008
B50. 0@

MBUTH OF BLALCH LAtE

717.00D0
90. 000
488. 0201
578.050Q
679 .20
1@71.G660
. 2@

400. a0
Ayulnla

1320, 20D
&615.200
&10. 108
%95. 960
609 . 900
s11.7@@

. DDA

-0ea

2015, ook
1285800
124,000
679. 000
759.000
284 . 060
?Z0.000
1464 1.000

. DPO

2075000
1790. 080
0. 008
570. 000
432, 000
757.3000
817,008
15@7.000
. 000D

. Q0@

2205. 000
.0a
75.000
84l.0c0
?11.00@
1035, OO
i@Bs. 2D
1250. 600

400. 220
. 200

1390. 200
180.206
497. 0082
685,020
&84, A0
1144.000

- 0An

. @2@

2915, 000
&15.900
a4, 200
611,400
&02, 200
4£10. 000
o1, 400
4177, 3980

ol

2775.000
&146.000
615,008
611,406
o78,.700
&7 .90@
612,900
615,708

. 00a

. 0@

2005, A0
.apa
613,700
610,708
&03, 400
[=1r i, 173}
612,300
.00@

430, DA
. QoD

1790, 208
612,100
610, 100
L@, Sga
£11, 4090
411,800

A vi]7a ]

. 233

P ealcile]

. 00
I08. 002
707.000
784, a0
BEB.0EQ
1111, 000
1772, 000

. 022

- B@a
=1 1]
1..5.000
£@7.000
&£57.6800
767,000
BlE@.000
1290.000
., 000

. 320

pvajul]
. 003
175. 000
B&S . DBE
6. 000
10561.020
1096, 00G@
- Do

. 200
. 000

]
4460.D0@
o, 008
628. @G0
&8%. a0
1446 .4000

v il]

.00

. RO
.@0a
&14,000
410,800
597.620
61@.500
612,100
i)

. BLa

. 20@
. (0o
615.00Q
s51@. 600
Sen. LB
1@, 202
&615.200
414, H00
. BeD

. 202

. 028
.00a
&15.200
61@. 4¢@
603. 400
407 . 600
413,300
. D0

ulnl
. D02

. QD@
&11.40@0
£@B. 500
L@, 2@
s11.E0@

.@va

it ]

r

FAGE

. @02

. B0

- 000
wE4. 00
719.00@
BOZ. 000
897.00@
1i7..008
. Dea

. 2032

DR
. 008
125.00@
612.900
4BL . D@D
78C. 220
Z4@. 006
146464, 000
. 20D

. 200

. Gea

. 200
=750.000
871.000
?61.000
1871.08a
1452. 000
. 000

Nyl
.00y

oy lnll
478.000
52g. D000
&53. 20a
717.0e@
. @00
i julr]
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@3/12/88 12:04:22
SECHKO DEFTH CWSEL
@ oLon 0OCH
TIME VLOE VCH
SLOFE XLOBL XLCH

*FROF 1

CCrIiv= . 100 CEHV= - 500

+3ECHO 1.208

CRIWS
OROE
VROE
¥LOBR

WSELY
ALOE
XML
ITRIAL

JUST UE ALVERND DAM SYNTHETIC DATA

1.86 13,50 &1@.350
275a. a. 25549,
] - 20 .80
Msinlok g @. a.

*5ECHO 2700, 920
SECTION TWO

780,80 15.54 &12,54
2350, @. 27590,
.25 . 2D i.o08
00018 gl Z708.

+SECNDO S76D. 000
SECTION THREEE

S5760.00 i5.18 &10, 58
2550, a. ~ 550,
1.87 . 0@ .B@

. 000015 ~0s0. 286@.

*SECNO B430. 008
SECTION FOUR

8408. 08 10.@% 610,63
o700. @.- 2550.
2,01 .22 2,13
.Q@@d147 - 2440, 2640,

+SECND 10540.000
SECTIODN FIVE

16540, @8 7.22 411,82
2750, a. 2550.
ouz vl .41
. AE00245 =148. Lla@.

Bilu]
o.
. B0
Q.

-8B

.00
700,

Pyl
B.
.0B
Leea.

. 00

Sulr]
2648,

. 0@
3.
Mulr]
2140,

&1i0.50
@.
L201

@

.08

LBz1

.00

. @30

.00

821

.60

@0

EE HV
AlH ARQJE
XNCH XNR
Ipc ICONT
&1@.51 .01
w4, @a.
Y . B21
5] 1]
&£10.56 .82
2174, a.
L@Lb L2221
v 1]
610.57 .01
el a.
@b @2t
Q@ a
610.70@ . @7
1105. @.
. 227 .02
] ]
sli.li . a9
F7E. Q.
L . 078
v @

VoL
WTN
CORAR

Pl
@.
. bk
fuic]

.05
~i8.
- 0D

. 0@

.az
SE8.
pyululn]
09

07
461,
» 020

.09

« Al
=} QA
. 207

.22

DOLOES BANE ELEV
TUWA LEFT/RIGHT
ELMIN S5TA
TOFWID EMDST
.ae &17.0&
a. 617.00
[=Yulupspels] 1912
T11.78 720.88
- 02 &15.5@
23, &615.20@
595.@2 &7.18
225.24 “98@.42
pyalr] 6£14.59
8. &15. 60
075,40 53.71
4714, @6 477.77
.82 612,50
Sb. 613.70Q
620. 6@ 137.59
172.8a 318.18
D1 615,50
55, 5146.70
alB>. 8@ 87.7%
1896.92 274.72

PAGE

&

")
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23712/88 12:p3:200
SECHND DEFTH CWsEL
2 DLEE OCH
TIME VLee VCH
SLOPE XLOEL XLCH

#*SECND 177606, 08a

CRIWS WsELY
OROE ALOE
VROE ANL
XLOER ITRIAL

CORFS A-A FROM i%45 REPORT

1270%.08 4.9z &£11.92
2558, a. 2708,
2.2 - 33 . 1@
-BBL76T 2158, 2160,

*SECND 12850, 088

CORPE B-B FROM 1945

12850, 25 S5.71 b13.2
2550, 2. 25ER.
.38 .28 %,48
«8E@1184 i5a. iSe.

+BECND 170270, 088

CORPB C-C FROM 15465
15270.08 23 &£12.75
2558. @. 2250,
Z.41 . B2 4.58
-bE12G4 42a. 420,

*GECHND L3700, 080
CoRFS £-C FROM 1965

15700.28 D74 £33.24
o058, 3. 2759,
2.44 49 .99

. 202801 4@, 430.

+SECND 13870. 822
SECTION SIX

13370.08 11.78 &1%.48
2738, a. o530,
.46 -3 Z.24
.EB@1ES 17@. 170.

#SECNO 17929, 028
SECTION SIX MODIFIED

1727023 F.10 12,40
236ER, a. =17, 8
D48 -0 .79

-2Rieve purt s, =50,

.08 g3

a. a.

B2 L2201

2160, -
REFORT

. Ba . 8@

@. 8.

- B2 L8211

1583, 2
REFPORT

00 .0

o, a.

- B2 221

42, 2

REFORT REFEATED

. B3 . 0@
@, a.
« BE - 821
433, @
B2 . B0
@. 2.
@9 P o
173, Z

EG
ACH
ANCH
IDC

&1, 73
458,
P07

512.53
S007.
L AT

&£13.04
S1T.
LB25

413,48
389.
B4

£15.56
1249,

i

HY
AROF
AN
ICONT

3%}

i e c

.34

L ae

x Fr

. 8244%

=]

- 2448

.08

L 84d

FOR BILTATION ALRDES 172 DF CHAKNNEL

. B8 .88 AL, 62

28 0. &20.
14 =331 PR 7
i 7 N s &

a.
44
D

HL
VoL
WIN
COrRAR

1,13
S547.
- 489
.9Q

L1
549,
. 320

- Ba

Fyali)
554,
- 380

.88

.42
557.
pyiinln)

-0Q

-Bs
S55.
. 200

.2

€088 AN ELEV
THA LEFT/RIGHT
ELMIN =874a
TOFWIE EMBET
.29 514,88
75, 412.78
«B7 .03 182,55
i24,87 2NB. 4T
D1 &£14.88
er &135.70
426,06 ipa. 78
135,24 l4@. 3¢
i G182
74, &£14.28
4587 . 5B 1Bt.7B
145.27 24&. 465
81 6i2.80
76, &14.220
&BT7 .58 F7.IG
153.7& L01.32
@2 617.78
77, &13.328
£A3.70 1Z2.2
155.97 167.2
-84 617.78
77. 517,738
&@4. 78 12,42
15141 164.82

FAREE

Lo
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@z/12/B4

SECND
o
TIME
SLOFE

12:84: 222

DEFTH
OLOB
VLOE
XLOBL

+SECNO 17%72. 000
SECTIOM SIX-A

17978, 00
2250.
2.47

- 22@140

11.4%
@.
.02
Sa.

+SECNO 150802, 0@
CORFS D-D FROM 1965

CWSEL
OCH
VCH
ALCH

ALSED UEGS AUX

615.59
2750a.
~.B1

ol.

15080.00 8.7@ 617,80
2750, T 22747,
2,608 .44 .40

. BPAZIS 1118. 1110.

*#SECNO 15790, 280
SECTION SEVEN

15396, a0 &6.61 613,91
2350. T 2547,
2.6 .27 .48

. Qeazss 310. Ti@.

*3SECNDO 15900, 026

SECTION EIGHT WITH MATCHED ELMIN

15700. 0a
2750,
2,72

. BDDRLT

11.92
17,
.2

516.

*SECND 171270.0600
SECTION EIGHT

17270. b

235a.

2,97

. aaaa7e

CCHWV=

11.72
1@.
par)

137@.

- 3@m CERV=

#SECND 17704.008

REFEAT OF

614,835
»3e8.

1.75
51l@.

&14.12
2716,
1.81
1370.

. 5Ba

CRIWS
OROB
VROE
ALOER

.2@

Q.
11
o@.

REFORT
.00
@a.
LB
1119,

- @
a.
patl]
S1@.

]

2.

.75
S1@.

.00
25,
“ 73
1370,

SECTION EIGHT @@ FEET

WSELE. EG
ALOE ACH
XML ¥NCH
ITRIAL Ipc
GAGE
] H17.65
@. 11587,
.02t BT
= ]
.02 &13.89
G. ?79.
. 044 @75
- o]
] 614,00
8. ?47.
.Bas @78
2 o]
AT THIS
- 0@ &614.A7
48. 1317.
.42 -B2&
2 B
. Ba &14.17
5. 1230.
. @42 Al )
= 2
DS BRIDGE

Hv
AROKE
AR
I(ZONT

ol

. B44

.29

@1

.1a
a.
.B46
2]

STA W/COE REFORT

.05
39,
@21

HL
VoL
WTN
CORAR

P v e
365,
R ]

—~—
PR

592.
- 0Dba
. @0

11
599.
]

. @a

.B7
617,
.00a

- B2

. @9
56,
. @an

. @@

OLOBE EBANt ELEVY
THA LEFT/RIGHT
Et MIN 55TA
TOPWID ENDST
a2 615,720
77. 617,724
602,10 12087
164,22 177.40
@1 &10.50
g1, 614,80
&@4.70 2@, 12
18%.18 279.35@
- 02 61700
T 614.5@
&7 .58 57.79
19%.72 257.51
@0 &1, 2@
84, &611.00
602,18 147.94
263.47 411,41
.23 612,50
4. &ll. 32
602, 40 152.90
243.41 Te9.31

FAGE



JR S OR _EGE aaomE O

. .
L — -

Bx/12/88 12:04: 20
SECNO DEPTH
o T DLORE
TIME VLCE
SLOME XLGEL
17704.09 11.73
jagus=1r 8 10.
S.0B .2
. DDy 474,

+5ECHND 17904. 006
SECTION NINE

177@4.7Q2 1Z.57
2750, 2.
.07 .0a
. 20BD4 4 200.

SFECTAL BRIDSE

SB Xt X OR
1.e5 1.56

#SECND 177240, 0@
CLASS A LDOW FLOW

4@ ERIDGE W.S.=
EGFRS EGLWC
» Q0 &614.21

.

2495 OVERDANE, AREA ASSUMED NON-EFFECTIVE.ELLEA=

CWSEL CRIWS WSEL EG HV HL 0LDSS BAME ELEW
DCH DRORB ALCH ACH ARDOE VoL TWA LEFT/RIGHT
VCH T YROR KNL ANMCH KNR WTN ELMIN SETA
XLCH XLOBR ITRIAL 1DC ICONT CORAR TORPWID EMDST
614.15 .08 -0 &c14.2@ . @5 Py i .08 51Z.5@
2E1G. e 9. 1785, Z4. &70. 6. 6511.2@
1.8@ .75 .@42 P pad ) ey . Qe &0, 40 15Z7.04
474, 474, ] @ 1] .0@ 246.51 Z99.54
JUST DS DOF NORTH RIVER ROAD BRILDGE
614,17 . @@ .20 414,21 . B4 a1 .8 &2h.60
275, o. @. 1396, a. &76. 7. &2 97
1.48 .20 @42 .QZ&6 .21 . oea 600, 5a S.87
—Ba. ~ba, @ n] B .62 144.@21 iB7.0B
COFD RDLEN BUWC BuF HAREA 86 ELCHU ELCRHD
2. 60 . 00 84. 2 8.2a 2951.00 .70 oli.5@ 6@1.5@
ol4, 17 BRIDGE VELDCITY=, i.6D CALCULATED CHARNNEL AREA=, 1428,
HZ DWEIR OLOW EAREA TRAFEZOID ELLE ELTRD
AREA
. 5@ 2. 2755a. 2961, 2975, 22.9 &l4.ae

SECTION NINE JUST US OF NDORTH RIVER ROAD BRIDGE

179460, 00 12.57
0753, a.
.04 il

. BOO044 S56.

*SECND 1B21D. D@8

614,17
2750,
1.6B

=L
P =

.0
a.
. 0B

=
P ="

REFEAT OF SECTIDN EIGHT S® FEET US BRIDGE

1801@. 0@ 11.77
2750, 10.
3.05 P

. BREB7R 5@.

614,17
2714,
1.79
Sa.

. 0e
26
.73
50.

625,00 ELREA= 525,20

.00 a14.21 .24 .28 .2 856, &0
a. 1297, 0. 679, 7. H22. 7Y

. BB8 i e . op@ . oo £00. &b 4%, 86
| B 1] .0l laa, @a 187.1@
.00  &14.22 .05 L) .00 617.5@
4@. 109Q. 34, &7%. 7. &611.320@
.42 LAnG .e21 . Daa 422. 43 152,72
B )] 2 .om 247,45 99,77

FABE

9

&

o
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pZ/12/86 12:@4: 222
SECND DEFTH CWSEL
] GLOB OCH
TIME VLOE VCH
SLOFE XLaBL XLCH
CCHY= »10@ CEMV= - 300

+SECND 12340.000
SECTIDN TEN

19840, 02 ip. 4@ 614.20
2750, ?. 2a79.
.47 21 1.45

. D0Eaa4 187@. 1870.

+SECHND 214B85.000

<265 DIVIDED FLOW

SECTION ELEVEN

21485.00 14.57 514,757
23259. @. b5,
T.79 . B2 1.208

. 0@ea8 14645, 1545,

#SECNO 22500.000
Z2B@ CROES SECTION  27500. 00

2470 ENCROACHMENT STATIGHS=
SECTION TWELVE

~4on0. e 15.83 b&1l4,. 45
2050, 1467, P52,
4.39 s 1.04

. @02D21 2015, IRi5.

*SECND 2HB75. 000

22465 DIVIDED FLOW

CRIWS
OROE
VROHE
XLOBR

.o
2a1.
.42
1376,

.ba
5.
.18
1645,

EXTENDED

«Q

.0
124,

24
2@15.

Z2EB@ CrOSE SECTION C25875.00 EXTENDED

T47@ ENCROACHMENT STATIOWS=
GECTION THIRTEEN

265875.02 15.1B &14.48
278, Sb. 2279.
5.02 .1t 1.08
-BoBRLY 2775 2775.

.2

. BB
13.
P =

2075.

WSELK ES HV HL
ALOB ACH AROE VoL,
XML ¥NCH XMR WTM
ITRIAL ipc ICONT CORAR
.00 4H14.73 -0 .11
44, 1424, 428, =
B4 P25 B2 el
I~ @ 2 . 0@
-2 &14.46 B2 i
a. 1767. doab. 8=4.
821 e} @42 . 300
2 @ B .23
63 FEET
L]
1287.8 TYPE= 1 TARGET=
. b 614.45 31 .85
&52. 1964, 564, 757.
-042 0286 242 . 28an
2 a %] i)
1.18 FEET
173%0.8 TYPE= 1 TARGET=
ppul”} 514,49 .02 -85
SI7F. 21173, 10a, 1121,
@70 Q26 . BTe it}
1 ] 2 .03

oLoss BANE ELEV
TWa LEFT/RIGHT
ELMIN 88TA
TOFWID ENDST
el 617, 0@
114, &612.78
607,93 B5. 19
6:20.90 784,09
.80 &14.86
144, &17.88
o77. 80 B&. 26
849.42 1@97.008
1282.999
.02 &1 2@
18a. &£152.80
097.560 182,54
105%9.34 1241.90
1389.999
. @ &£i2.7@
245, 612.7@
095.72 179.3%
?47.18 1240029
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@3/1/86 12:@34:22
SECHD DEFTH CWSEL CRIWS WSEL} EG
i OLOE olH UROE ALDE ACH
TIME VLOE VCH VYROER XNL XPICH
SLOFE XLOBL XLCH XLOEBR ITRIAL 1DC

#SECHD C“BOSE.290

280 CROSS SECTION  Ighed@. e EXTEWNDED 1,90 FEET
2470 EMCROACHMENT STATIONS= old. 8 1850.@ TYPE=
SECTION FOURTEEN
I0@8a. 0a 11,13 &14.5% il - a0 614.55
IS0, 10&. 2008, 237, a924. 1581,
3. 68 - 20 1.19 .18 . @70 B )
- R0RBT4 205, -——Ba. 20@5. 1 v

+SECNOD 8420, 02O

o8B0 CROSS SECTIOM 28480.00 EXTENDED 1.94 FEET
347@ EMNCRUDACHMEMT STATIONS= 95ad.8 18%0.8 TYFPE=
USG5 GAGE L.OCATION — REFEAT OF SECTION FDURTEEN
2B4ase. DR 11.14 614.354 .00 - D@ L14.546
2750, @. o098, 232, B. 1£85.
5.70 . 900 1.25 .17 378 .@7s
. Ree7 420. 4@, 4@, 1] a

*SECNO 29870.090

Z28@ CROSS SECTION 2%870.0@0 EXTENDED 2.7%9 FEET

SECTION FIFTEEN — MOUTH OF BLACH LAtE

29870.02 15. 68 614,58 . 2@ . Q. 614,59
2750, 26, 1973, 35@. pei=iu 21845,
&.19 - 6% .70 .18 -@7Q . 826

- 2O2B15 1720. 1294, 1737@. @ @

HY HL
ARDHE VOL
XNR LN
1EDNT CORAR
1 TARGET=
.2 - 05
1720, 1279.
270 Mol
@ =@
1 TARBET=
.2z .01
PR 1709,
-@7@ . 200
[u] -0
-B1 .23
2141. 1431,
-B7@ .00
r] - 0B

ELMIN
TOFWID

-&03. 089

. BD

%9,
&B7. 4B
1250. 0@

—830. b0

. @
29,
637.40
iPga. oo

.00
244,
S98.7@
1224.99

612,42

612,73
&00. 00
1850. 20

&12.4@
512.7
856.2Q
1850.20

&12.10
6411.80

235.01

1446@. 00

PAGE
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@Z/12/Bb 12;@4: 202

FREFEREEARN P AR EER AR LRI AR R ER RN R R RE AR A TR TR Hx
HECC RELEASE DATED NOY 7& UFDATED MAY 1784
ERROR CORR - @1.02,@07,04,85.05
MODIFICATION - S@8.51,52.52.94.595.546
IpM—PC—-XT VERSIONM AFPRIL 1983

L L L R S L e e R X S N e T L AL T

T1 JOB 12002-B02 GRANT TwF. FIS

T2 5@ YEAR FLOOD WITH FLOW THROUGH THE FPOWERHOUSE AT ALVERND DAM

T BLACE R. ABOVE ALVERNO
d1 1CHECH IND MNINV IDIR STRT
a. a. a. @. - DADBEA
Ja  NFPROF IFLOT PRFYS XSECY FSECH
2.9 malnls] -5.028 5.006 200.00a

METRIC

FM

.20

. 20@

HVINGS

.0

ALLDC

. Daa

THIS RUN EXECUTED @Z/12/86

[w) WSEL FD
Za0a. &10.508 - QE@
IBW CHNIM ITRACE

. @@a . 02a . Baa

J



} R _OEy R .y S _ER am-oae e

‘- L!I !

1'!!| %..IlJ '!!' "~

B3/12/8B6 12:24: 22
SECND DEFTH CWSEL
) OLOE DCH
TIME VLOE VCH
BLOFE XLOEL XL.CH

*FROF 2

CoHv= .10® CEHV= .Teo

*SECNO 1.G00

JUST WS ALVERNDO D&M

1.00 1@. 50 £10.58
Tooa. Q. T000.
0B Pl 1.8z

. 20001 S a. G

#SECND Z700.0D0
SECTION TwWO

~700.00 1%.57 &410.57
TBoa. a. -oaa.
.75 v 1.78

. 020azs 72a. w780,

+SECND 5740.0200
SECTION THREE

T76D.0@ 15.24 4H10.64
-Bea. @. S02o.
1.31 %] 1.01

. DB2@24 2060. Z0el.

*5SECND 8400, D00
SECTION FOUR

B400@. 002 10.11 &10.71
s00a, [ 00,
1.58 L 2.48
.ARO2T2 2648. 264@.

#+5ECND 10540, 200
SECTION FIVE

10540, 00 7.50 611.720
soe.. B. -gaa.
1.79 - 08 =22

. 00547 Z14@. 214p0.

CRIWS
GROR
\'ROE
XLOER

SYNTHETIC

. B
a.
.00
@.

.00

- BB
T700.

. BB
a.
.88
2@0sewd.

-~ 00

.22
2640.

ol

. 0@
214@.

WSELY
ALOE
XNL
ITRIAL

DATA
&10.59

LB21

vy

. @21

]

N

.80

-@21

. 0e
a.
-97a

EG HY
ACH ARCE
ANCH XMR
1DE ICONT
618,52 @z
2949, o.
@28 @21
[c] r]
619, 618 .03
2179, a.
i g} . 221
e] Jul
618,485 @2
2%68. a.
it g
2 [}
£10.8% 11
1118. @.
.29 .B20
a 1]
&11.47 -13
1@212. a.
- @29 .a=0
@ 1}

VoL
WTHN
CORAR

- 0D

. 200
-0a

.28
218,
ule]

. 0@

i
i
o

L]

- GG
. 0D

14
453,
i nluln)

. 0@

. 60
S14.
.o

- @@

aLoss BANI ELEY
TWA LEFT/RIGHT
ELMIN SSTA
TOFWID ENDST
.00 &17.008
3. al7.08
&80, 20 19,12
Z11.76 he.B8
i) 415,58
2%, 415.98
595.28 &7.09
223,47 29D.55
.08 614,59
zB. 615.00
575. 40 852.72
425. 54 478.37
.03 &61..50
S&. 613.70
400. 569 137.D&
172. 464 Tle.70o
L1 51,70
&5, 614.20
&07. 8@ B&. 15
189.27 275.42

FAGE

s
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@3/12/86

SECND
o
TIME
SLOFE

*SECNO 12700, 020
CORFS A-A

12700. 00
pulsli N
1.89

. 201829

*SECNO 128250, 900
CORFS B-H

12850.20
-0ea.

1.90

~OB1=34

“~GBECND 17270, 20a

12:04: 02

CUEBEL
OCH
VCH
XLECH

FROM 1945

&132.49
-2a0.
5.65

2168.

FRDM 1545

612.89
soed.
S.14
15@.

CORFS C—-C FRDM 1945

278,00
000.
1.93

- BD12046

#SECND 13700. 000

&13.35
Zhod.
4.96
4@.

CORFPS C—C FRDM 19535

1’5700, 6a

T000.

1.98%
. BpB324

+SECND 13870. 301
SECTION SIX
15870, 00

-oea.
P.97

. 0BB22

+SECND 1739020, 009
SECTION 81X
179°20.280

~amo.

1.97
- DD1oen

615,87
29956.
4.37
470.

&14.14
2997.
o.61
17@.

MEDIFIED

414.05
2925,

4.18

oa.

CRIWS
OROB
VROE
ALOEBR

REFORT

.00

2.
.00
~16@,

REFORT

P vulo]
@.
]
15@.

REFORT

i vle]
@.
- 0B
42@2.

REFODRT REFEATED

. 2@
a.
i}
o,

.00
e

-

17@.

FOR SILTATION ACROSS 1/2 OF CHANNEL

. @3
5.
35

oa.

EG
ACH
XNCH
IDC

&12.98
ST,
L@z

&17.71
&84.
@26

ai=. 73
&05.
e pad Y

&14.1486
&84,
Q26

&£14,.205
1l48.

-@5%

614,72
7i7.

A

@

0L 088 BANE ELEV
THA LEFT/RIIZHT
ELMIN SSTA
TOFWID ENDST
.11 614,00
T 613.70
&a7, o 182,26
124.86 229012
.81 514.29
7. 6172.7@
606,50 107,19
1480.85 Z44.04
.02 417, OB
75. &14.20
&07.50 ?6.52
155.74 2528
.21 &612.00
7a. 614.220
4607 .50 1.8
165.75 257.082
@2 617.70
77. &17.°0@
6A1.79 12.88
174.45 184.52
«B5 617.7@
77. &£13.70
5@4.70 12,35
171.55 187,79

) ]

=

'y
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B3/12/88 12:04:212
SECND DEFTH CWESEL
0 OLOB OCH
TIME VLOB VCH

SLOFPE XLOEL XLCH

+SECND 13%7@.20a

CRIiwWs
CROER
VROE
XLOER

WEEL}
ALOR
Rl
ITRIAL

SECTION 31X-A ALSQ USGES AUX GAGE

1727€8.D. 12.17 614,27
~0aa. a. 2996&.
1.98 i w25
.0B0172 H@. 5@,

*SECNO 15082, 0DR

CORFS D-D FROM 12&5

15060. 00 ?.&2 614,50
oo, 10. 2994@.
=.1@ .61 “. 7@
LOORT6L 111@. 1110,

+SECND 157350, 000

32465 DIVIDED FLOW

BECTION SEVEN

15290.08 7.55 614,67
@en. 14. 2980@.
2,173 .57 2.76

. 20B4@T i@, 1@,

+SECNO 159006. 600

SECTION EIGHT WITH MATCHED ELMIN

15968, 00 12,67 614.77
-Bea. a4 —B?5.
2,20 .34 2.08

. DRBO74 S10. SiD.

*SECND 17272.000
SECTION EIGHT

17270. 00 12,47 &14.87
saea. =9 2911,
2.3 1) 2.@8

s [l S 127@. 1370.

]

4.
i}
S@.

REFORT
.02
1.
.54
t11m@.

.00

71.

.79
S510.

.20
8.
.84
13570.

. 03
15,

. 044

.22
25.

018
-

-

.0a
24,
242

-
4

.20
ae.
042

EG
ACH
XHRCH
IDC

&14.36
1374,
@3z

6la.es
1198.
L A%5

614,75
1081.

.035

614,835
1448.
025

B

&14.%4
1417,
024

Hy
AROE
XNR
ICONT

.09
14.
.04&

<11

-.B21

-
b

5.
044

AT THIS STA W/COE REFORT

. @&
0.
.821
@

.85
72,
@821

HL
VOL.
WTM
CORAR

.9z
574,
. 200

.02

.27
503,
. DA

]

12
al>.
. DO

. 2@

@7
&27.
. @0a

. 0@

11
&79.
. 200

. 2@

oLOSE EANE. ELEV
THA LEFT/RIGHT
ELMIN 55TA
TOPWID ENDST
. @02 615, =
78. 512.70@
o@Z. 10 11.835
185. 37 197,22
.0t 12,350
B2, ald, 00
604,98 Bd. &6
193. %7 I2BI. 6%
.20 415,00
84. &14.5@
&B7.738 4. 96
748,14 628. 68
.31 412,220
B8. 611.80
6@02. 110 126,468
T52.4% 4792.18
. DR &12. 50
9. sll.za
&02. 40 A |
Zo9.04 461.733

FAGE

i5
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Bo/12/86 12:04: 22
SECNO DEFTH CWSEL CRIWS WSEL EG HV KL gLoss ant ELEV
@ aLor OCcH OROR ALOE ALH AROE VL THH LEFT/RTGHT
TIME VLOE VCH VROB AL XnNCH ANR WIN ELMIN S5TA
SLOFE XLOBL XLEH XLOBR ITRIAL IDC ICONT CORAR TOFWID ENDST
CCHV= . 308 CEHV= . S8@
+SECND 17704.020
REFPEAT BOF SECTION EIGHT 0B FEET DS BRIDGE *
17704.86 12.51 &14.91 - 2@ o ) &14.597 .24 .24 .08 612.50
ShAe. . 2508, S 83, 1419, 7E, 673, 1@2. 411,00
.45 T} 2,495 .B3 -B42 A28 -@21 . 200 AD2. 4R 171.31
. DRBDBD 47234, 4>4, 474, ] @ @ L] SIT.13 464,47
+3SECNO 17904, 620
SECTION NINE JUST DS OF NORTH RIVER ROAD BRIDGE
17904.00 14,33 &514.97 . Ba .02 514.99 B& 31 .03 5146. 560
ToBa. a. ~apn, a. 2, 1587. @a. 7B, 1@4, el22.97
2.48 .2a 1.9% .Ba -@042 028 221 . 020 HGQ. 6@ 41.67
. BDBRER ~ea. ~ea, oea, 2 a 2 . AR 147.15 1eB8.78
SFECIAL BRIDGE
SE Xt X} OR COFOD ROLEM BWC BWF BAREA S5 ELCHU ELCHD
1.@5 1,648 D.0@ . B0 84 .00 8,40 2241, 08 2.9@ 401.58 4H01.50
+*SECND 17940, 020
CLASS A LOW FLOW
F420 BRIDGE W.5.= &£14.92 BRIDGOE VELOCITY=, 1.94 CaLCULATED CHANMNEL AREA=, 132473,
EGFRS EGLWC HS QWEIR OLOW BAREA TRAPEZOID ELLC ELTRD
AREA
il 614,99 . 0@ 2. ooa. 29&1. 2975. &25.00 &o4.@0
495 DYERBANE AREA ASSUMED NON-EFFECTIVE.ELLEA= 625,00 ELREA= 6L0. 00
SECTION MINE JUST US OF NORTH RIVER ROAD BRIDGE
17362. 00 14.732 614.97 . D v} 614,599 Qb PN ] . 0B el8. 60
pvlnlr e a. oo, @. o. 1504, . 744, 124, &22.97
.48 .02 1.59 .08 - DOBER . A24 nlulx] . 0380 C0D. 6B 41.67
. 0aaess T4, Sh. S&. 2 o] 6] -@e 147.164 188.7%9

+SECND 18R1G.0DOR
REFEAT OF SECTION EISHT 50 FEET US ERIDGE

-

—~—

o

“~

+)
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@>/12/86

SECKO
o
TIiME
SLOFE

iBRl1B.0e
-ov0.

2. 49

. dBRRA7Y

ZCHVY=

1Z2:04:2

DEFTH
OLDOB
VLOE
XLOEL,

12.53
sa.,
et}

=1l

100 CEHY=

*SECHD 17B4@. 00O
SECTION TEW

17840. 08
ToBo. -
.86

. D2UEAS,

11.1%

Y

- 53
1870,

+SELND 1485, DR2A
SECTION ELEVEN

1485 . 0B
-Q0a.
A}

. @@t

i5.26
B.
.12

1643,

*SECNG 27Z00. 00
~IE@ CHOSS SECTION

3470 ERCROACHMENT

“

CWSEL
OCH

ViR

XLCH

414.9=
2904,
Z.84

oa.

]}

&£15.29
29173,
1.54
1874,

&19.16
2723,

1.42
14645,

23500.00

STATIONS=

SECTION TWELVE

Z-oDh. 2o
-aan.
3.78

. 00081

17.62
14

« @
2815,

=SECNDO 25875.020
280 CROSES SECTION

&15.22
2437,
1.13

2015,

25876.00

T47@ ENCROACHMENT STATIONS=
SECTION THIRTEEN

~a875.00
udral
4.7

. 20831

19.97
i78.
<15
LA,

615.27
2768,
1.21

25749,

CRIWS
ORORB

Yo,
YROB

7LOER

. 0@

—

.82

5a.

Pl
455.
-1

1874,

.0B
=77,
el Y
L&45.

EXTENDED

EXTENDED

ol

oA

Fta
L

J——
L57E.

WSEL?
ALOE

VR
A

ITRIAL

.20

B4.
-4
@

.00
1@4.
- @42

1.42

1287.0

1i790.08

. 0B

BDI_JI-

L8078

615.12
16046,
- Bs

&14. 1B
lg21.
Y )

1]

FEET

TYPE=

515,24
2157.
L 026

i

FEET

TYFES

615.29

DAL

E3vhar =)

@26

HV HL
AROE MOL
XMER WTH
ICONT CORAR
L& . 0e
77. 704,
-@21 A5l ]
] .02
.07 .12
897. 794.
.Bac . B0
r}] . D2
. Bz .27
1877, F@0.
[l . 000
6] 08
1 TARGET=
i s N =]
B828. 10465,
@42 » 02
@ 1]
1 THARRGET=
ez . A5
4=, 1272,
B30 . D@0
a - Ea

OLOSS  EBANF ELEY
TwA  LEFT/RIGHT
ELFIN g87A
TOFWID ENDST
. 0@ 612,50
104. 611.730
407, 49 178.59
TTh. 14 akE. T
. 20 61720
105, 612,20
&6, 90 &62. 1%
&6, 74 726,95
.0 414.80
157. &612.60
599.80 ER. 4%
1041.97 1122.79
1280, 599
.00 &£12.00
tR7. &12.80
597. 460 144.20
112-,42 265,61
1789.999
. 0B 612. 9@
072, £102.90@
595. 70 g2.87
1754.14 1747.0t

PAGE

17



-___J

-

-

/12786 12:@45 22
SECNO DEFTH CWSEL
Gl OLOR UCH
TIME VYLOR VCH
SLOFE L0 *LCH

#SECND 28naa. 020

280 CROSS5 SECTION Z8@8&,. @@ EXTENDED

TA7@ ENCFOACHMENT STATIONS=
SECTION FDURTEER

pad=inlzr pein] 11,92 &15.773
~aeb. 178, 2UuBS.
4.94 ] .27

L BBBEST 225, 2085,

+SECNG 28480, 62D
7280 CROSS SECTIOM I8480. 00

3470 ENCROACHMENT STATIONS=
USGES GAGE LOCATICN -

CRIWS WSELE EG
OROE ALOE ACH
VHOE ANL ANCH
XLOBR ITRIAL Ipc

2.7- FEET
=08. 8 1850.2 TYFE=
nl ] .30 615,25
4=7. 724, 1877.
P .B72 .Bzs
bnteTe 1 1 h
Wil 1 L2}
EXTENDED W74 FEET
850.0 1950.8 TYFE=

REFEAT OF SECTION FOURTEEN -

°3480. 20 11.%4 615, 24 ol .08 &15.36

~aoa. 2. S50, 47Q. a. ieei.

S5.04 . DB 1.35 e - a7@ Y

. PRBBRZE 4006. 400. 400, ] 4]

+SECND 29970. 000
280 CRESS SECTIDN 2Z¥87@.20 EXTENDED .29 FEET
SECTION FIFTEEN - MOUTH OF BLACK LAtE

LSBT0, 00 16.48 615,38 .80 .00 615. 40

~@oa. 59. o5Rl. 549, 488. 2390.

5,50 L12 1.00 el 070 il )

-DREvLs 139@. 139a. 1229. @ 7}

Hy HL
AROD VoL
XhR WTH
ICONT CORAR
1 TARBET=
@2 . D&
1221, 1478,
.07 . 000
@ .38
1 TARGET=
.02 21
19723, 1516,
.ava . paa
1] - 20
«@1 B3
2735 lasé.
.@78 lrl]
2 .08

aLdass BANE ELEY
TWA LEFT/RIGHT
ELMIMN 38TA
TOPWID ENDST

—420.000

«oa 612.48

75, 612l.20
&0, 40 L0 . BY

1 P A
A am b a T

-850. 000

%]

Rt T
af3. 48
1006. 2@

.l
8%,
598.20
13600. 81

(=11 Ny Y}
Q. e S

[

412,40

612.7@
850. 20
1850. 08

612.10@

411.80
152.19
14460, 00

)
FAGE 18
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BRI e

@5/12/B& 12:94: 22

IR R B s e e W ok e St A R3O R A 3 e R WY b
HMECT RELEARSE DATED WOV 76 UFDATED MAY 19E4
ERROR CORR — @t.@0,0%.04.05.06
MODIFICATION - 5@,51,52,53.54,59,56
IEM-FPC~XT VERSION APRIL 19B35

Fa Rt F A R KK e

T1i JOB 12202-02 GRANT TWF. FIS

T 18@ YEARR FLODD WIYH FLOW THROUGH THE FOWERHDUSE AT ALVERNO DAM

T= BLACH R. ABOVE ALVERRKO DAM

J1 ICHECH IND NINV IDIR STRT
a. B. B. o. . 2E2aB0D

JZ  NFROF IFLOT FRFVE XSECWV XSECH

=800 1.2080 5.00a 5.083 2@0. 020

METRIC

FN

.08

ulric]

HWIRNS

.@

ALLDC

mnluln]

FAGE 19

THIS Run EXECUTED @3/12/834 12:08:50

o WSEL

Luoa. 611,260

1bW CHNIM

Aslula] . BB

FO

.00

ITRACE

. Baa

Y

2

«J



A3/12/80 12:04: 22
SECND DEFTH CHWSEL
) OLOH ocH
TIME VLOR VCH
SLOPE XLOEL XLCH

*FRAOF 3

CEHY= . 1D CEHV= ]

*SECND 1.0Ra
JUST U5 ALVERND DAl

1.00 11.78 £11.30

TR50. @. 250,

.o ) L.az

- 0208215 a. D.

+SECND Z7020. 0@

SECTION TWG

T700.00 16,36 611.76

325@. @. 2230,

73 vl 1.78

. OABZT 730, 720,

+SECND S57460. 000
SECTION THREE

574692, 00 156.0% 611.473
058, a. 258,
1.32 . @0 .78
. 0@aRd 2060, 28068,
*SECND 3400. 000
SECTION FOUR
8400, 2@ i2. 89 611.49
3250. o: Io0e.
1.61 . e 2.58
. 200197 264@. 640,
*SECND 10540, 209
SECTION FIVE
1@540. 00 B.17 &11.97
T25d. 2. Io5a.
1.82 il Z.81
. 0PAZBG 214a. L 214,

CRIWS
CROE
YROR
XLOER

SYNTHETIC
.20
[2)8
.22
B.

.00

. 0@
T72A.

.08

.00
2060.

Ayl
a.
. @
2640.

.22

. DB
2140,

WSEI_F
ALOB
XNL
ITRIAL

DATA
£31.70
@a.
@21
@

- 09
a.
221

e g
=]

[C R

.l
@.
- B0

EQ HY
ACH ARDE
XMCH XNR
IDc ICOMT
611,752 .82
ol v.
026 @21
@ @
611.5% .03
20468, d.
LBIS LB
@ ]
611,44 .B2
704, Q.
D28 .B21
a @
b11.5% -l@
1257. @.
@Y . 030
r} v
&12.10 .12
1157. a.
L BLF » 0750
2 2

VoL
WTHN
CORAR

)

el
i)

. @7
256,
e lulk)

. @a

i
370.
il

. 0@

.12
S@8.
. @2

. @0

=]
568.
iy alul]
.00

0L0ss
TWA
ELMIN
TOFWID

L]
B.
£00. 00
316.47

o]

—~—
PR

2995.0

27i.2489

.00
9.
S95. 40
441.@=

NG
S8.
&03. &2
182.4%

01
&7.
LEs. 80
192.59

BAN
LEFT/RIGHT

S5TA
ENDST

&i7.008
517.84
16.76

—= 4

[P

615.5@8
&15.90
&5.87

295.15

614,58
4£15.00
44,01

4g5.24

612,52
415,70

132.78

S15.27

617,90
616. 30
=

276.85

ELEV

FPAGE

-
ra

1]

3

4



N ' B Wy N )

- am o=

@z/12/848 12:@4: 22
SECNOD DEPTH CWSEL
[} OLOk oCcCH
TIME VLOR VCH
SLOFE XL.OEL XLCH

*SECND 12720, 00R
CORFS A-A FROM 12965

12700.00 S.92 612,92
oEe. a. -250.
1.97 iyl 3.55
.BB1377z Z1460. 216@.

*SECND 12850. 020
CORFS B-B FROM 1965

12B30.00 &.7@ £13.20
200, 0. -o50.
1.94 alt] S5.07
.DO1i00 150. 150.

*SECND 17270, 000
CORFS C-C FROM 129465

i2270.00 6.19 17,69
3250, S 247,
1.94 1,15 4.94
.0@11@1 420, ~o.

*SECND 13700.020
CORFPS C-C FRDM 1965

15700, 00 a. a7 &614.17
<25@. T J241.
1.99 1.78 4.4
@075 47@. 47@.

*SECND 17870.000
SECTION SIX

17870.00 2.75 6£14.45
T0E0. o. 3247,

puy | i) .72

. 8@y 17@. 17@.

#SECNO 172920.000

SECTION SIX MODIFIED FOR

17920, 00 1@.85 614,75
T2EO. @. TR09.
2.@t By vi]n] 4,205
.paipga 50. S0.

CRIWS
OROR
VYROEB
XLOBR

REFORT
. D
G.
.00
214b.

REFORT
» @
a.
.00
150.

REFORT
eyl
B.
.03
4.0,

WSELE
ALDE
XML
ITRIAL

.00

L P21

REFDRT REPEATED

. D@
a.
il
473a.

.00
T
-5
17a.

.@a
11.

. &8

=0.

.Be
7.
@21
2

e e

P} = -

-BB
B.
L@zt

#y

EG
ACH
XRCH
IpC

&517.40
S586.
.09

17, 60
adl.
L)

&14.07
&57.
Bes

Gid,. 47
732,

AL )

614,546
119>,

&H1d.67F
v 76,
BT

o]

Hy
AROE
XhR
ICONT

.48
a.
=B

.40

A

.58

D46

.

.a4é

SILTATION ACRDESS 1/ OF CHANNEL

.28

16,
.B45
@

HL
VOL
WTH
CORAR

1.0
6ll.
. 2BO
. Q8

.20
617,
. pan

. 0@

46
&19.
- 2a

- 0@

.40
626,
. 0@

.00

. @7
670,
. Ban

.20

.0z
671,
. 000

.o

oLoSs BaME ELEV
THA LEFT/RIGHT
ELMIN SETA
TOFWID ENDST
W11 é14.20
TS 41=.70
4607 .08 1@31.61
128.04 229..68
a1 614,00
78, 415.70
LBs. SR 102. 12
144.357 244,589
v} 617, 0P
77. 614.2@
@7 .59 -1l
162224 255.705
.01 613. 00
79. 41420
607 .58 Bd. 38
171.27 259. 45
@ $17.78@
80. 51575
o@1.7@ 11,57
187. 46 195. 0@
.05 &a17.7@a
BO. 617530
o@4 .33 11,70
18@.92 192,462



~T T W - - e

—_ gww . W =

Wy JL'" —

QBA10788 121@4: 22
SECND BEFTH LWEEL
o OLOGB felwiz])
TIRKE VLGE VCH
SLOFE .08 ZLCH

*»BECND 13978, 002
BECTION SIX-A

139702.00 12-489 &14, 08
SoEa. a. oA,
L < - 2@ 2AD
-PORLTY 0. =2" B

*HECND 1 EREBE. D38

CORPES D-D FROM 1280

1Geng. od Gl 514,83
S258. i4, TRTA.
Jogiy -4 278
LERBTEY 111@. 111@.

+ BECMNG 15398, 0B2
ZI65 DIVIDED FLIM

BECTIDN SEVEN

15296.00 Ay b&i4.94
FO5R. P 28D,
P N POl - 5 §

+ BAATTL Sld. 18-

*BECND (TG, DER

BLAT DIVIDED FLOW

DRI WG
OROB
VROE
XL.GER

i}

=
Pt
@,

REFORT
. 26
.74
1110,

el
“7a

z14,

ALEQ LEGES ALY GARBE

WEELE ER HY
ALOR A0 GO
YNNG AMEH ANR
FTRIAL j§ 31 TCONT
» QA &14.67 . e
@. 17300, 24,
i | B - gy .Bas
Z @ 2
Pl 514, 9% - 12
=1 1164, jags
AL N ] LG
prs @ @
. @ 615.07 .12
5. 1159, e
» D4 - BTE » 044
z & a

BECTION EIBHT WITH MATCHEDR ELMIN AT THIS gTh W/CDE

18902, 20 12.%8 £15.88
3258, 48, TR .
e <A1 gy 113
- DRSBTS 531a. 51Q.

*FBECHO 17378.008
BECTION ETGHT

17276.80 12.7% 615.1%
P A, BEIEA.

P 5| - 3% S.13

- 2PREET 1z7a. 1278,

.na
1@z,
« 81X
H5imd.

- 0@
8h,
LB
1770,

. 3@ 613,15

119, 150°.
LB402 vt
= 5]

.Ba 615, 24

187, 1468,
. 04Z LR0E
2 s

REFORT
Bé
i07.
D21
@

.07
i@3.
» D2

M.
YOL
WTH
CORPR

w7
bEE.
. DB
.33

.37
&71.
B0

g

L i1
745,
. B3

. BB

LGRS kA ELEY
T LEFT/RIGHT
ELMIN LETA
TORWID ENDST
B2 L S
Ba. &3T. 8
&80, 1@ 1108
19X, 4% 4. 77
@t 61T, 58
85. 514.28
&34, 9@ Bo.27
b B3 | “EE.81
. B £175.08
B7. £14.540
&07. 32 “8.85
- 2 &304, B
a1 512,022
92, &11.8D
S04 1@ 116,03
4@a. = 5 P
. B8 412,88
184. £11.58
&A%, 43 TETLEY
BELLTET 489,74

EAGEE



/g S N e

e di G T e A

+SECHD 1EDIG. BEA
REFEAT OF SECTIOM EIGHT SO FEET US ERI1DSE

B>/12/84 12:04: 22 FAGE
SECNO DEFTH CWSEL CRIWS WSELR EG HY HL 0Loss BANE ELEV
o OLOE EBCH OROER ALOE ACH AROR vGL TWA LEFT/RIBHT
TIME vLAOR VCH VROE XML XNCH XNF WTN ELMINM SSTA
SLOPE ¥LOBL XLCH XLOER ITRIAL inc ICONT CORAR TOFWID EMDET
CCHY= . 208 CEMY= .50
*SECKRD 17704, 000
REFEAT OF SECTIONM EIGHT ZB@ FEET DS BRIDGE
17724.08 12,82 615.20 .00 - 0@ 415.2%9 -07 .04 i {ri] 412.50
SoSa. G IFize. 88&8. 184, 1474, 187, 761, 108, 611.30
2,47 .39 2.12 .87 .42 ) @21 . @ee alil. 40 122,17
. 20781 4.4, 434, 474, & %] ] .Bo S70.71 4%2.88
#5SECND 17%04. 020
SECTION NINE JUST DS DOF NDRTH RIVER RDARD BRIDGE
17704. 00 14,64 &15.04 . 0@ - 00 &15.3 -87 .01 - 00 626,60
T30, a. ~2o0. B. B. 1554. a. 7869, 107, 610,90
~.5ob . 0@ 2.99 .09 242 @24 @21 - 208 5@a. 60 41.04
Bl o 280. 05, Lo0e. ] ] @ .20 148.43 189.48
SPECIAL ERIDGE
SE X¥’ Xt OR COFO RDLEN EWC EWF DAFEA 58 ELCHU ELCHD
1.05 1.34 Z.60 . BB 84.0@ 2.20 2961.00 2.70 &6@01.5a LHB1. 56
+SECND 17240, 02D
CLASS A LOW FLOW
400 BRIDBE W.S.= 6£15.24 BRIDGBE VELOCITY=, .04 CALCULATED CHANNEL AREA=, 1591.
EGFRS EGLWC H3 OWEIR oLOuW EAREA TRAFEZOID ELLC ELTRI
AREA
pRvle] &615:71 .02 a. To99. 2961, 2978, &25.08 &24.00
=495 DOVEREAME AREA ARSUMED NON-EFFECTIVE,ELLEA= 625.00 ELREA= &25. 00
SECTICN RINE JUST uS OF NORTH RIVER ROAD BRIDGE
17960, 0B 14,84 &15.04 . 0D - 00 615,71 .B7 . 0B .o &6 L8
So5@. Q. 30Ea. @. B. 1554, k. 771, 109. &H22.FT
2,51 .20 2.9 . 0@ . DD LBze v fulr] Ayl 6. 40 41.04
. QBoBs2 =1- S6. s, @ ] aQ . 0@ 148.44 189,48

tJ
]



@3/13/B6 12:04: 02
SECNO DEFTH CWSEL
o OLOR OCH
TIME YLOR VCH
SL.OFPE XLoBL XLCH
18010.00 12.85 615.25
-25a, 4. 117,
Z2.91 .40 L T
. 00CB{ oa. S0.
CCHY= . 10@ CEHV= PR ]
*SECNG 19B40.200
SECTION TEN
17840, 20 11.50 &15. 1@
-254a. 44, 2644,
2.88 ) 1.59
. DB0As2 1870. 1878.
+5SECND 214B5.000
SECTION ELEVEN
£1485. 00 15.67 &15. 47
gt N 1. 284635,
.03 .12 1.44
. 0OBOTL 1445, 14645,
*SELND 23500, 000D
3280 CROSS SECTION 2°500. 20

T47@ ENCROACHMENT STATIONS=
SECTION TWELVE

T RT500.09 17.74 615.54
32508, a7 .~ 2862,
.82 .31 1.15
- D2EaC1 2015, o115,
#SECND T8B75. 000
—.8B2 CROSS SECTION 25875.00

2470 EMCRUACHMENT STATIONS=
SECTION THIRTEEN

~GB75.00 2.8 &15.58
I250. 177. 2917.
4,29 - 17 i.23
LDOCER: 23575, 2373

CRIWS
OROE
VROR
¥LOER

il
ce.
.82

0.

. 0@
S4@a.
R

1878,

. 0a
T34,

-

1645,

EXTENLED

.3

.20
sal.
.32

2@15,

EXTENDED

- @

.00
154,

23575,

WSELY
ALCE
XhiL
ITRIAL

. 0a
107.
.042

v

. 06

—_—
Q)

. @42

128=.@

EG
ACH
XDCH
Inc

413.71
147%.
@26

615,43
1675.
D24

&15. 58
1985.
[ P

FEET

TYPE=

&15.5%

2235,

HY HL.
AROR VoL
XNR WTh
1COMT CORAR
@7 . 00
110, 773,
021 malnl]
] -0
@7 L12
1013. 847.
.24z . B0
@ .26
.0z - B4
17T, 284,
.04 . 000
2 u]n}
1 TARGET=
o2 .85
F42. 1187,
.04z oy nalvalvi]
a . 0B
L  TARGET=
@2 25
407, 12935,
v . 000
@ .ba

FAGE
aLass EAME ELEV
TWh LEFT/RIGHT
ELMIN SSTA
TOFWIDP ENDST

.00 6£12.5@
109. &611.750
&P, 40 121.25
T7.8B0 495. 85
. 00 617,280
171, 612,20
6@3.90 So.88
&£82.51 735.39
. 0B &14.B82
164, 5H12.8@
59%.80 74+ 34
156,25 1172.61
1282.999
. B2 612.00
~15. &12.80
527.40 izg8. 41
11446.95 12275.7%7
1287.999
. 2@ 61:2.90
2B2. &l2.9@
595. 30 77.91
1720.96 1773.87

24
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N

[

W e ww TOT

L

B3/12/86 12: 0422 FABE 25
SECNOD DEFPTH CWSEL CRIWS HEELL EG Hy HL DOLDES BEANK ELEY
o OLOE OCH DROE ALOE ACH ARCE VoL TWA LEFT/RIGHT
TIME VLOE VCH VROR XML XNCH XNR WTN ELMIN SSTA
SLOFE ALORL XLEH XLOER ITRIAL IPC ICONT CORAR TOFRID EMDST

*SECNO Z2080. 000

-8B CROSS SECTION IBOED.VO EATEWNDED .04 FEET
470 ENCROACHMENT STATIONS= &R0, @ 185@.8 TYPE=
KECTION FOURTEEM
—BOBh. P iz.24 &15. 464 .0 . @R &15. 66
o050, Q9. 2918. S2o. B@Z. 1954.
4,97 . 1.09 AL 7@ .08
QBB 2205, oo0@an. onas. 1 ®
*SECNO Tp480. DB
T80 CROS5S SECTION 2IB480.800 EXTENDED .85 FEET
3470 ENCHRODACHMENT STATIONS= 8350.0 18560.0 TYFE=
UsSEsS GAGE LOCATION — REPEAT OF SECTION FOURTEEN
£8480.90 12.05 &15.45 .0n .08 &15.-8
FTLE0. o. 684, Shbh. 8. 1958.
5.@0s . Fa 1.57 . 278 LDa
. PQEa7 4900. ADB. 490, ] @
*SECND 29870.0Q02
I2BR@ CRDsS5 SECTIOM OC°9B70.DD EXTENDED .90 FEET
SECTION FIFTEEN - MOUTH OF BLACH LAt E
Iea70.0p 15,80 &15.70 . D@ .0@ &15.71
3280, 79. 253%. 2. S88. 2471.
5,52 > 13 1.0 .l .B70 025
.14 1390. 139@a. 1770. a 7]

1  TARGET=
.62 - 0s
21549, 1619.
.@78 . e
@ .3a

1" TARGET=
-@az -al
2172, 1669,
.70 . BB
@ . @0
@1 L
29656, 1822,
L2070 . 203
@ . 0D

-500. 808
Nyl

T47.
&@7. 40
125¢.28
~B850. 000
- 83

S57.
&0, 49
ipeA. v
. 2B

394.
SP6.70
1335.5%9

&12.40
412,70

=1nlv gyl

18%0.20

all. 48
612,30
q950. 04

1850. 00

612.16
511.8@
124,42

14460. 0@
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@3/12/886 12:@34:22

e e t S L S S LSRR S E e s S L ]
HECZ RELEASE DATED NOV 74 UFDATED MAY 1984
ERROR CORR - ©1,02,07.904.25.05
MODIFICATION ~ S@.51,520,.5%.54,95.56
IgM-FC—-XT VERSIOMN AFRIL 198BS

L S EE T R e L a X T L

T1 JOB 122@2-02 GRANT TWP. FIS
TZ S@0@ YEAR FLODD WITH FLOW THROUGH FOWERHDUSE AT ALVERND DAM
TS BLACH R. ABDVE ALYERND

Ji1 ICHECY IMQ NINV IDIR STRT METRIC
B. Q. B. @. . dBaaaaa . aa
J2  NPROF IFLOT FRFVYS A5ECWY XSECH Fid
15,009 . 000 jE.BGB 5. 0Ba -0a.026 . 200

HVINS

.8

ALLDC

. D@2

(o}

I850.

TEW

. B0

THIS RUN EXECUTED @Z/12/864

WSEL Fo
&17.4650 . 200
CHMIM ITRACE
. 208 . 0EG

FAGE 28

12:12:51
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. e G W e ap

@3/12/86 12:04: 02
SECND DEFTH CWSEL
o 0L0B OCH
TIME VLOB YCH
SLOFE ¥L.OBL ®LCH

*PROF 4

CCHYs= . 1BB CEHY= . 50D

+SECHD 1.000
JUST US ALVERND DAM

1.e0 15,65 &13.65
=850. a. ~BEe.

- 02 - 00 .27
.000@11 a. U

*SECND T700.000
SECTION TwO

700,00 1B. &9 &13.69
-85@. a. -B5a.

.78 . B0 1.22

P T L[ ol ] a0, S7e0.

*SECND 5740, 00D
SECTION THREE

5760.00
850.
1.42

- R

+SECNDO B409.

1B. 34 al13.74

a. BS0.
.00 . 89
2048, —0sQ.

ajulri]

SECTION FOUR

8406.p0
3850.
1.75
220114

13.17 613,77

S.r 3845.
=l .26
2640, «&40.

#SECND 12340, 08B0
SIECTIOM FIVE

1@540. 60
8ub.
l.99

- 00@1LES

1@.24 &l4a.04

a. 8%0.
.11 2.45
Zida. 214@.

CRIWS
OROE
VROHB
XLOBR

SYMTHETIC

.00
a.

.00
a.

- 08

Nyl
T700.

. 02

.02
~0s0.

.22

R
~640.

]

.80
2140.

WEELY
ALOR
KNL
ITRIAL

DATA
G173, 45
@.
.@z1
@

.00

. 820

. 032
1@.
.21

el

. BTR

EG Hy
ACH ARDR
% NCH ANR
1nC 1COMT
E17T. b6 .o1
o951, a.
. B26 .01
| o
617,72 LB
o914, @.
.DoA 221
0 @
&13.75 . D1
4344, @.
.Bza .00
@ )
613.85 . @B
170@. a.
@09 a0
@ )
&14.17 -1
1571. @.
. 029 .@30
@ )

VoL
WTN
CORAR

.02
a.
. @00
le

. @5
292,
. 000

.29

@7
4464,
P alrlri]

. 0@

a7
LH47.
. D@
vod

.28
728,
. BRA

« 00

oLass BANE ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOFWID ENDST
.02 &17.2@
D. &17.09
600, 30 ?.83
TI0. 29 740. 1%
« @ &£15.50
4. 6£15.90
595, 00 @8. 51
~47. 44 IB8L.75
.20 &414.50
41. 415,920
595.40 29.7%
45%.82 489,41
.2 612,59
&l. 613.7@
600 . 62 109.59
216.235 Jaa,82
.12 417,70
7. 616,78
&403.89 72.18
209.05 281.22

AGE
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/A R A . =

- an W W o _a» -

—

’

- .

P>/12/86

SECHO
o
TIME
SLDFE

12:84:22

DEFTH
OLOR
vLOB
XLOBL

*SECND 1227900. 00
CORFS A—-A FROM 1965

12700.00
asa.
.1z

- DDaB70

7452
1.
.85
2160,

CWSEL
OCH
VCH
XLCH

614,82

=844,
4.7%
alab.

+SECND 112850, DR
CDORPS B—B FROM 19455

12e50.20 8. 1B &14.6B
3854a. 1. -848.
2.15 .84 4.47
fanlnlnloTnls] 15@. 150.

*SECWD 12070, 0208
CORFS C-C FROM 1945

15270.00 7.45 614.95
9300. -4, I8l6.
2.15 1.77 4.45

- ABLS2 470. 42@.

+SECND 13720.008
CORPS C-C FROM 1955

15700, 0@ 7.74 615,24
~350. 44, 3895,
o.1e 1.77 4.1

- POBT4 47@. 43@.

+EECND 17870. 000
SECTION SIX

17870.00 15.76 615,44
=8aae. @ TELL.
2.2 - B 2.830

- BABRZIT 17a. 170.

*SECNO 17920, 000

SECTION SIX MDDIFIED

17Z92@. 00 11.E@8 615,78
IBS0. D. o784,
2. 202 ~» B8 4.12
. 200782 oo. ol.

CRIWS WSELL”
OROE ALOE
VRORB KL
XL OBR ITRIAL
REFGORT
.00 . D@
i. 1.
.79 @021
2160, =z
REFORT
.03 - 29
1. 1.
.72 .01
15@. 2
REFCRT
pnlri] . 0D
B. 19,
9 .21
42@. =
REFDORT REFEATED
. @0 -0
a. 9.
A4 021
470, z
. 00 « 0
oR. a.
. &0 221
17a. pad

] e
66, B.
1.0%9 321
oa. z

EG
ACH
XNCH
iDc

&14.88
apz.
. D29

&£314.99
858.
Ay

415, 2%
BI8.
. @2&

&15.51
F84.
.B26

£15.88
17347,
P e

a15. 54
7iB.
B33

@

Hy
ARDOEB
AR
ICOWT

S

.BZ0

ol

.
. a4s

v -7

.D4s

12
&4,
. B4s

FOR SILTATICN ACRDBSS 1/2 DF CHANNEL

.26

&0.
D&
@

HL
VoL
WTH
CORAR

Byt
737.
ulniv]

« 00

11
789,
Al

.26
798,
. 00D

. 0a

. 25
807.
paclnlr]

Py l]

- A5
B11,
. Q0@

pyuls)

a2
817,
. 008
. B

oLoss BANE ELEVY
TwWA LEFT/RIGHT
ELMIN S5TA
TOFWID ENDST
@8 &1i4.80
81. 617,78
507 .20 5. &7
148,27 247,90
Ml 614,00
Bl1. 517.70
&0&. 50 94, 61
1535.72 252. 33
- B0 617, BB
S 414,208
£B7.50 88. 52
18@.,77 a6t 29
.09 617,00
B85. &14.20
£@7 .58 77.61
184,18 261.79
.01 &17.70
86. 613.7@
&01.70 7.4
21%.1@ 226.47
.84 617.7@
B&. 612,20
604,78 .65
“@a. 54 z1B8.1%

FAGE

8
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L e ey .

Shhs

h

bl R

"

T
-

@z/12/B& 12:84:22
SECKD DEFTH CWSEL
g OL8E oCH
TIME VLCE VCH
SLOFE »LOBL KLECH

+SECND 13970, 20D
SECTIDN SIX-A

12970.8@ 13.47 615.57
~esa. a. -ai1il.
2.21 b Z.5857
.aeaiv2 50. o@.

+SECND 15080, BB
.2BD CROSS SECTION

CORFS D-D FROM 17465

1S0BD.20 i3.91 615.81
=858. S9. 380,
2.2 .89 .84
-QO210 1116. 11168,

+BECND 15%70. 008
SECTION SEVEN

155570.00 B8.60 615.20
B850, a3, 524,
2,35 .84 2.68

. 328272 310. -1@.

#*#SECND 15900, 000

2245 DIVIDED FLOW

CRIWS

nene
[P aN ] ay

VROR
KLOBR

-2
39.
- 54
0.

15280. 08 EXTENMDED

REFORT
vl
13,
1.78
itia.

Ml

Ll et
—_— .

-1ri]
S1@.

ALSC USLGS AUX GAGE

WEELY EG HY
ALOR atH AROR
XRL ¥NCH XNR
ITRIAL InC ICONT
.00 615. 67 .12
a. 1480, 71.
@z @53 . 045
2 @ a
.B1 FEET
.00 615.9> .12
9. 124@. F.
@46 . B35 L821
2 @ [
-2 616,03 .18
75. 20, 422,
=046 .B35 .04
i =] @

SECTION E¥GHT WITH MATCHED ELMIN AT THIS STA W/CDE

15700.00 13.95 416.87
“es5e. 186. 3464.
2.42 .5@ 2.7
. 0ODRLL 519, SiQ.

=SECND 17270, 000

T2465 DIVIDED FLOW

SECTION EIGHT

i72708.0@ 15,72 616.10
>858. P IS19.
.61 .50 2.15
. 002074 17570, 1770,

. @@
I80.
.88
S1@.

. Ui
~Zo.
.B3
127@.

il &£16.8F

214, 1670.
@42 " Y
2 o]
.00 614,17
191. 1625,
@42 .BAzs
2 a

REFORT
.05
T50.
.B21
®

e S d
- WS

~BS.

.B1

HL
VoL
WTN
CORAR

.0z
814.
. Bon

.09

.25
85a.
. BBd

.00

.99
B&7.
. DBE@

. Q@

Y
BB7.
. 000

.18
55,
el

.00

oLoss
Tua
ELMIN
TOFWED

@z
8&.
oR2. 1@
I71.86

.01
F1.
&4, 90
295,00

. 0B
4.
t07.70
&21.92

.00
102.

602.1@

655.073

.33
121,
402, 40
S71.28

FAGE

BAart ELEWV
EFT/RIGHT

SETA
ENDST

615.30
5135.78

8.87

2.7

612.5@
614,00
Bi.a@d

787 .40

513,02
614.350
JZ2.56

454,48

612,20
611.00
85.02

7464.50

s
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B3/ 12/86 o:@4: 20
SECHO DEFTH CWSEL CRIWS WSELF EG HY HL 01.0588 BAMF ELEWV
o OI_OB oCH CROB ALOE ACH AROR VoL TWa  LEFT/RIGHT
TIME VOB YCH YROR *NL XNCH ANR WTHN ELMIN SSTA
SLOFPE YLOEL XLCH XLOER ITRIAL IbC 1CONT CORAR TOFWID ENDST
CoHV= .30@ CEHY= .5p@
#SECND 177P4. 000
3056% DIVIDED FLOW
REFEAT OF SECTION EIGHT 20@ FEET DS ERIDGE
177@4,00 17,7 L186.16 . 0@ x| 615,20 @7 @7 .20 6i2.5@
>Bs5a. 97. w510, a7, 194, 1o78. 94, 974, 104, 611,730
2.A7 i) Z.14 .82 . 842 R Y .8C1 . 208 HE2.40 G@. 15
. DAGRT 474, 474 . 474, €] 2 7] . 2@ S78.07 753,78
#+SECNO 17904.000
SECTIONM NINE JUST DS OF NDORTH RIVER ROAD BRIDGE
17904, @@ 15,54 blé.16 . 00 A0 416,24 .08 .e1 .01 &4, &0
3658, o. TESH. p. 0. 1695, @. F85. 179, &22.97
2.4 Nl o.27 L@@ .24z .@26 .21 .OB@  &D0. &0 9,17
. ADBRST 206, 00, ~0Ga. ri] ] @ .0G 152.0> 171.19
SFECIAL BRIDGE
SE X, Xt DR Loro RDLEN BLIC BuE EQREA 5% ELCHI ELCHD
A5 1.56 - 6@ .08 B4.00 8.0@ 2561 .00 o.9a [=1r k) &a1, 56
*SECND 17560. 200
CLASS A LOW FLOW
Z47@ BRIDGE W.B8.= 616,15 BRIDGE VELOCITY=, 24505 CALCULATED CHANNEL AREA=, 1734,
EGPRS EGLWE H3 UWEIR oLDW BAREA TRAPEZOLID ELLC EL.TRD
AREA -
. 0B 616.25 .a1 B. 385@. 2961. o378, 677,00 &£24.00
7495 OVERBANE AREA ASSUMED NON-EFFECTIVE.ELLEA= SO0, B0 ELREGA &5, 0D
SECTION NINE JUST US OF NDRTH RIVER ROAD BRIDGE
17940, 0B 15.57 616.17 .am .0D 616.25 .BB .21 .00 626. 60
ng=0. @. =a5m. a. @. 14697, @ 9B87. " oios. 20,93
o.7@ . o@ iy . B@ . BEG el . GEE . D@ LHDE. 5B T9.17
. IRDBS8 oo, S556. T e @ 7] @ . B 152.82 121.19

FAGE
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- R .

JB B = @

/12786 12:@4: 22
SECNO DEFTH CWSEL
o O OE OCH
TIME VLOR VCH
SLOFE XLDEBL KLCH

#SECKND 1B@1:9.000

22465 DIVIDED FLOW

CRIWS
OROB
VROEB
XLDER

WSELL"
ALOE
XML
ITRIAL

EG
ACH
ANCH
IDC

REFEAT OF SECTION EIGHT SB FEET US ERIDGE

18010.00 12,79 6l4.19
3E30. F9. -a6s.
~.71 .20 2.13
-B0AD7 1 S, 5@,
CCHWY= . 10@ CEHV= ] = 17|

¥SECNO 19840.003
SECTIER TEN

19840, 00 12.4% 614,27
830. 5. J94a7.
.09 81 1.98

. douaqq 18=@. 18708.

*+SECND 21485.008
SECTION ELEVEN

21485, 00 16.59 615,707
>850. G. 71073,
J.456 - 30 1.4Z

- A0aA27 1645, 16435.

+SECNO 27500. 900

T8 CROSS SECTION  ZT0obb. @D

3470 ENCROACHMENT STATIONS=
SECTION TWELVE

*LObe. oo 1B.85 al4. 4%
h85e. S35, 277a.
4,08 ) 1.13
LQaanie I@13. 2015,

*CECND 25875.000

--B® CROSS SECTION 15875, 0@

. 0@
245,
.8z

=17 8

. BB
785.
BT

1820.

.20
74@.
.24
1445,

EXTENDED

.00
485.

e

2015,

EXTENDED

.08 H146.26
ie8. 1645,
.42 .B2&

= ]

.00 blé&.3é6
208. 187%.
B4l .26

1 a

. @@ Blé, 4L

18. J171.
- @21 D26

2 2
2,886 FEET
1283.@ TYPE=

.20 &16.46
1757. 2455,
a4z - B2&

i Q
.20 FEET

HW HL
AROE VoL
KR WTH
TICONT ELRAR
.08 - 30
395. 287,
@21 . 20D
(5] . 0@
.03 .10
1270. 1107.
-@42 . 0B
o] . 0@
@2 @&
2154, 1255,
. 242 - 00D
o] .08
1 TARBGET=
@1 .04
1592, 1494,
@42 Pplala]
@ . @Ba

oLass BANE  ELEV
TWA LEFT/RIGHT
ELMIN 55TA
TOFWID ENDST
pRalr] &£iZ.30
1Z9. &a11.%0
482,44 B?.1@
08&4. 60 755.77
. 6i7.20
157. &1, 20
[y 41.75
754.62 790.757
- 0D &614.80
197, 611.80
599.80 &1.72
1181.75 1245.47
1282.99%
.22 612,08
—6a. 17282
597.60 84,24
1487.76 1772.00

FAGE

=1



D e My SN _u

-

@=/12/86 12:04: 22 FAGE 2
SECNO DEFPTH CWESEL CRIWS WSELL EG HV HL DL0OSS BAN:" ELEV
o OLOE OCH OROE ALGOR ACH ARDOE VoL TWA LEFT/RIGHT
TiME v0iae VCH YROB XNL ANCH XNMR WTN ELMIN 85TA
SLOFE XLOBL ¥LCH XLOER ITRIAL IDc ICONT CORAR TOFWID EMDST
2478 ENCRDACHMENT STATIDNS= .@ 1398.0 TYFE= 1 TARGET= 12:89.999
SECTION THIRTEEN
25B75. 00 21.19 £16.4% ] .00 &16, 518 .82 .24 .00 512.90
~8350. 295. 7144, 411. 1532, 2976, 17173, 1796&. = &12.90
4.71 .19 1.22 - 31 . 070 @6 070 iy aicln] 595,50 40.70
. DOBALe 2T75. 2575, 2773, 1 @ a .00 1741.B@ 178Z7.0Q

+SECND 2B0BB. BB

T80 CROSS SECTION 2808@.0@ EXTENDED T.97 FEET
470 ENCROACHMENT STATIONS= &0D. @ 18%0.@ TYPE= 1  TARGET= ~500. a0
SECTION FOURTEEN
~B@80.0a 17.14 61&.54 .20 .00 6l&.54 L@z @3 . 0@ £12.4@
-850. 291. 2795, 764, 1026. Zi74. 2872, 208s. 429. &£12.70
5.22 .28 .29 .27 70 @26 .a7@ peillalr] &B05.40 608, Pa
. Bo0a28 22ea. 2205. 2005, @ 5] a S 1UE0.90  1850.00

*SECND 284B0. 000

TIB@ CROSS SECTION 29480.00 EXTENDED Z.95 FEET
T47@ ENCROACHMEMT STATIONS= guD. @ 185@.8 TYFE= 1 TARGET= -85@. 008
USGS GAGE LOCATIUON - REFEAT OF SECTION FOURTEEN
28480.00 12.153 6146.55 . 00 . @@ &616.57 a2 .01 - 2@ al2.4@
ZBS0. 8. Z@13. 857, a. 2179, 2B4sL. 21746, 439. &12.720Q
S.42 iyl 1.8 29 -07e . @24 .@7@ -G 5035. 4@ 853,02
. RBRRTI 400 .- 4@0. 480. @ B ] B8 1000.00 1B8%0.00

+SECND 19870.0@a

SZBB CRDSS SECTION 29870.0@0 EXTENWNDED 4.7% FEET
SECTION FIFTEEN — #HOUTH OF EBLACE LLALE
22870.00 17.469 6146.59 . D .09 blé. 460 .21 @7 .08 61Z2.108
SgEa. 147. 2849. 854. ?o6. Le99. T&27. o758 478. &11.80
S.88 .16 1.86 Lok .070 - Bl& -.070 iy nlt] 573.90 44,78
- D2AB1S 1722@. o7, 129@. a @ 5] 0@ 1415.52 14460.00
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BT/12/88 i2:04:22 FAGE

il
L=

THIS RUN EXECUTED @Z/12/86 12:14:10

= eI AR PN e e O R e R e e e o

HECZ RELEASE DATED NOV 76 UFDATED MAay 1784
ERROR ORR - 01.82,07.04.05.06
MODIFICATION — 58,01,.52.52.54,55.56
IBM-FC-XT VERSION AFRIL 19B3
e L S EE bt B S S e

NOTE—- ASTERISH (#) AT LEFT OF CROSS-SECTION MUMBER INDICATES MESSAGE IM SUMM#ARY OF ERRORS LIST

BLACH R. AEBDVE ALVERND

SUMMARY FRINTOUT

SEICND XL.CH ELLMIN 2 CWSEL HY HL QLoss LcH DEFTH TOFWID
i.620 .00 420.00 ~Lan. 0o 61@.52 -01 -0 . 2O 275D, 08 18.58 T11.74

. 1.002 . B2 4H00. 39 SERE. A $10.5@ A g . b . 0B 300D, 00 1@.5@ S11.76
1.000 - 00 S0, 6E 250. 60 611.73@ .az .0a . 8@ Z250.00 11.2@ S15.47
1.006 )] &20. 02 BS0. a0 &13.465 .01 . 08 .00 ~asLg, ba .45 358,29
706,000 700,008 G595, 00 23E0. 09 &618.54 02 .05 - @00 200,00 15.54 203.24
Z700. 000 700,00 o%5. 60 ToRo. 06 510.57 P . @8 . @0 020, 00 15.57 227.47
Z700. 000 3I700.00 S95. 08 2250.00 ati.z6 .23z .87 28 L250.00 14.26 221.28
700, 000 w7ed. 20 598, 20 TBED. DD 615.6% @3 @5 . 0@ -850, 0@ 18.49 243044
S5760.000 206B.08 395,40 22750.08 418,58 .01 L3 - 20 2359.00 15.18 424 . 04
57&0. 000 200,00 595.40 ~opo. e &lo. 64 . B2 . @5 .00 S0eb. a0 15.24 425.54
5750, 600 —06@.30 393,40 T250. 00 46i1.473 i ) . B3 .00 I050.00 1&6.07 441.03
5760. 200 2060. 00 095. 40 I850. 20 &1>.74 D1 @3 .B0a s850. 00 18,734 45%.82
2420 . 0480 2640.080 L008. 50 -oh6.00 &1@2.63 a7 .82 .32 2350.00 190.03 172.680
9408, DDA 2640.00 &8, &0 Z@oa. 0 610,71 .11 .14 . B3 0. 2a 18,11 17=. 44
B4@2. 00O 2640.00 o0. &2 S2E50.00 611.49 .10 i B3 Z25@. @ 18.89 182.4%9
8402 . DB 2642. 00 &2, &0 EBS0. 02 &13.77 . @B .87 .22 844,51 317 “lb.273
19542 . DDD 2140.00 &%, B4 2750, 80 611,02 .27 .48 .01 2750. 2@ 7.2 184.92
12340, 0NG 2190. 20 63,80 R0, 00 &11.35 =17 .68 LB Tang. ba 7.008 1B9.27
12340 . 000 2l48.00 62.80 ToE0. 02 611.97 12 .58 @1 To50. 00 8.17 19Z.5%9
1054@ . DO 2142.00 6. 80 IEEe. 00 614.84 @7 . IB P adi] TEH4%.98 12.24 Z@7.83
17700. 000 2l60.00 607 .00 2750. 00 611.93 .40 1.17 .27 2750. 00 4,93 124.87
12700.992@ L162.00 4607 .00 00 .00 &£12.49 = 1.44 11 porideluppole] S9.49 126.86
12700.200 2140.00 6@7 .02 250.08 aL2.92 « 48 1.2@ 11 Toh0. 00 o, 92 128.84
12700, 200 2160.00 &B7. B0 TeE0. 0a 614,52 -J6 -1 - BB 847,78 7.52 148,23
10850. 080 150.0D 5@6. 5 2750. 008 &12.2 " 3 2 .01 2750.00 5.71 135,54
12850, DR@ 150, 00 o6, S0 Tole. 22 612.80 .43 s «01 udnlr[rapyal i} 5.7 14@.85
10850 . 200 108.ad 686, SR To50. 0 H1Z.2 » 4@ P 01 IoE0. 20 6.70 144,57
1 R ifAm 4 EVA R LGl T TTOMA R L1 Lo A 41 [ Y bl T " o e e
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B3/12/86

SECNO

15270, 000
12070.000
070,002
12279, 000

17700.000@
13700. 009
17700. 000
12720. 000

17B70.000
12872, 000
12870.000
13870 . 000

13920.009
1390, 008
17920.000
13920. 600

12970.80a
17970, 090
13972.000
13970, 003

15080. 229
15020, 000
15080. DDO
15080. 000

15790. 000
15390. 000
15390. 00D
15390.002

15900. 000
15%900. BRA
15707. 006
15900, a0@

17270.298
17270, 2800
1727Q0.430@
17270.008

17704 .602
17724, 020
17704, 000
17704, 2@

XLCH

4.0.00
428,00
0. 80
470.00

470.00
4Z0. 00
47Q.@08
470.00

170.00
179. 00
170.09
170.00

S@. 00
o0. 20
S0. 0@
Sa. ba

S0.uae
o0.ao
5Q.00
SR. 20

1110.00
1110.020
1110.00
1110.00

T10.00
310.00
>10.00
310.00

S510@.00
510.006-
510.08
o10.20

157@. 04
13768.08
1770.2a0
1270,00

474,02
474,00
4734.00
474, 0@

ELMIN

&@7.56
&607.50
a7, 50
6eB7.5@

an7,5@
&07.50
a07.38
&07.50

&@1.708
&@1.70
&bi. 7@
6@1.70

&04.720
404,720
&@04.7@
&04.30

&B2. 18
602,10
602.10
6@z, 10

&04.90
&@4.20
&@4.90
@4, 90

607. 50
&a7.-0
&07.730
607.20

6eb2. 10
602,10
&02.10
402,10

Q@248
&02. 40
602, 40
&B. 40

502, 48
&b, 4@
&B2. 40
&@2. 48

[0

27550, 00
F000. 00
I250.00
-BSD. B

2352.00
002, ap
ToER. 0D
850,20

—70B. de
TDPD. DO
To50. 00
7B50. 0@

2750, 80
TEo0. 0a
-15@.0.
“BLSD. DA

2758.00
net {1 r. . ]
T250.00
IB50. bD

2250.00
ToeO. 00
050,00
-850. @

2550. 00
-0 . o0
—enl.pa
-B50.00

2750, 02
S0oDa. 00
3290.00
3856C. 00

235@.0a
~obp. op
T2500.00
850.00

2550.00
T000. pha
TLo0.v0
-850.00

CWSEL

612.73
&612.35
413,49
614,95

517.2
6£12.87
514.17

&15.24

612,48
&14.14
514,45
615. 44

&£17.40
&14.@5
614.75
615.73

6172.59
&614.27
614,58
&615.57

612,80
614,52
&14.83
615.81

61%.71
614.63
614.94
615. 92

614.0%
614,77
&£15.08
b16. 0%

514,12
»H14.87
515.19
&6146.12

614.15
614.91
615.22
&16.16

Hv

—ry

. 3B

.51

e

.ID

.27

”~
. b

W27
.28
.24

N
.22

-10

.09
.11

P
-l

.12

.10
.12
.12
.10

a3
.@6

.83
86

. a5
-Ba
.07
.B7

HL

=1}
.91
- 4o
ey

.42
-4z
.40
it}

- @&
. @7
. @7
.Ba

.82
.02
B2
.22

@2
o2 g

.02

-~
n o

sy
- !

-

.27

~c

-

.12

29

. @7
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o. —lol. 2. a. 7all. a. 671, 2a. 617,30
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o@. o0. =a. 2 ] 2 . 00 150. 78 142,00
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a. zo50. @a. a. 1522, B. aze. 80. 615.70
.02 .48 .02 .B21 @73 .B4s ritel] &2, 10 11.70
oa. . L. = ] @ .02 157.78 167.80
ASSUMED NON-EFFECTIVE.ELLEA= 420.B0 ELREA= &20. 20

495 OVEREBANE AREA
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-
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Johnson & Anderson, Inc.

Consulting Engineers

4479 Diue Highway
Drayton Plamns, Michigan 48020
Telephone {313) 334-9901

H L‘ March 14, 1986

Mr. Bruce E. Menerey, P.E.
Technical Programs
Engineering-Water Management Division

Michigan Department of Natural Resources
P.0. 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-Sectious

-1"= 800' scale photo base work map

~Dam spillway and powerhouse ratiag curves

If you have any questions or comments, please do not hesitate te contact
mel

Very truly yours,

JOHNSON & ANDERSON, INC.

Qs e

Ole Anderson, P.E.
Project Engineer

OA:kb - captay

NECFEIVED
E 1 - "t >
nclosure f,r',f\R 1 i 1986

cc: MNorbert Schwartz, FEMA, Chicago

||||||

File #12202-02
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Study Engineer: JOHNSON & ANDERSON, INC,
Date: March 14, 1986

HYDRAULIC ANALYSIS

Introduction

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.

AVATLABLE INFORMATION

A flood control report was prepared in 1965 by the U,S5. Army Corps of
Engineers which studied a section of Black River between Alverno Dam and
Black Lake known as Smiths Rapids. The report contained a river profile,
several cross—sections, boring logs, information on Alvernc 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 contalned a plan of and cross—section
through the dam embankment, and a cross—section through the dam powerhouse.
Rating curves for the dam splllway and tallwater 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 suppllied rating curves for the powerhouse which were used to

estimate flow through the powerhouse under various operating conditions.
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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.

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=2350, Q50=3000, Q100=3250, Q500=3850.

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.

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 easlly 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. Geologlical 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=
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A rating curve for the Alverno Dam spillway was developed assuming the
talnter gate opening was ten (10) feet (wide 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 conditicons 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
s111l. Open channel flow conditions were modeled with HEC-2 and are shown on

Figure 1.

Flow through the spillway under orifice conditions also 1s 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
pocwerhcuse. When there is flow through the powerhouse, the powerhouse flow
would be subtracted from the total river flow to determine how much flow the

spilllway must pass.

Floodway

During flood stage, the Black River is generally contalned within its banks
down stream of the bridge (SECNO 17960). As a check, all sections up to

ernann meamsamnmlend A~ =L
WELE CLCLOdULIIEd aLb LIIe

1 ing maximum water
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 i1s over a half mile wide.
Although the cross sections are not across the entire flood plain, at this
point thick swamp will 1imit 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
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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 (.06 feet at SECNO 25875 and 28080. At the
confluence with Black Lake, the increase was 0.04 feet. It was decided to
not target a 0.l foot increase because the increase would be reflected along

the entire Black Lake shoreline.

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 1t 1s certainly in the interest of the Black 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
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the dam 1s 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.
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