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FLOOD-PRONE AREAS
FORK TOWNSHIP, MECOSTA COUNTY

3 The approximate 100-year fioodpiain boundaries were delineated by
t _ the Michigan Department of Environmental Quality, Land & Water

- Management Division, June 1986 based upon information on fite. This
map.represents the best available information available at this time.
—- The map may be subject to revision if maore accurate information
becomes available in the future,
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Note: Topographic information from Merrill Lake and Lake USGS Quadrangle Maps

CONTOUR INTERVAL 3 METERS

Contour interval is 3 meters .
Scale is approximately 1:28100 (Qriginal map has been reduced by B9 %)
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FLOOD-PRONE AREAS
FORK TOWNSHIP, MECOSTA COUNTY

The approximate 100-year floodplain boundaries were delineated by
the Michigan Department of Environmental Quality, Land & Water
Management Division, June 1996 based upon infermation on file. This
map represents the best available information avaitable at this time.
The map may be subject o revision if more accurate information
becornes available in the future.
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Topographic Information from Mecosta NW, Mich. and Sherman City USGS Quadrangle Maps
Contour interval is 10 feet
Scale is 1:24000 .
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FORK TOWNSHIP, MECOSTA COUNTY

The approximate 100-year floodplain boundaries were delineated by = L34 : ) ; =

the Michigan Departm{ent of Entironmantal Quality, Land & Water Z 7N iz “: Topographic information from Mecosta NW, Mich. and Sherman Clity USGS Quadrangle Maps
Management Division, June 1936 based upon information o file. This Contour intarvai ls 10 feet

map represents the best available information available at this time.
The map may be subject to revision if more accurate information
becomes available in the future.
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.001168 1000.

¥SECHO 20,000
20.000 6.88
§20.0 19.7
W18 .65
001186 1000,

#5ECRO 38.000
38,000 6.91 . 00 000 979,37
820.0 80.3 R 64,8 121.2 187.0
) .65 . 65 .100 45
L01173 1800, 1800, 0 0

*SECHO 41.000

1302 WARNING: COMVETANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, FRATIO = 2.12

41,000 6.46  979.46 00 A0 979,46
130,90 9.0 249.8 I 978 351
A4 .16 12 .16 100 045
.000042 00, 0. 00, 2 ¢

*SECHO 66.000

01 07
188.6 40.3
100 000
0 .00

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, FRATIO = .30

66,000 368 979.68 .00
339 e

170 N 4 7 e
LbrU Jived fal

28 1.6 .28
.000456 00, 200, 2500,

¥SECHO 66000

.25

i
4.7
969.00
183.63

01

M0
L EILY

576.00
137.48

972.00

972,00

267,07

978.00

470 hh
FERFRTY

99.50
236.98




_ 3302 VARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 54

68.000 LI 979,78 .00 L0 979,90 12 15 02
130.0 4.3 0.2 8.5 9.5 1033 15.8 . 30.3
96 31 2,91 B 100 045 .100 A0 976,00
.001539 200, 200, 200. 2 ] 0 000 92.23

*SECHO 84.000
3280 CROSS SECTION  B4.00 EXTENDED .03 PEET

84.000 403 981.93 00 A0 982,03 10
100 %.5 2929 10.6 5.5 110.9 0.4
1,14 52 2,64 Al 100 045 .100
Q01159 1606, 1600, 1600, 3 ¢ {

- AGECHO 104.000
.- 104.000 199 984.29 . L0 984,39 10 .37
330.0 5.6 W42 . 8.7 1098 19,9 813
.51 2.68 ' .100 045 100 000

annn Y

001207 2000, 2000, . 2 0 0 il

13:13:58

L} NINV

3

IPLOT  PRFVS

~1

13:13:58

DEPTH WEF B v IR
{LOB ALOB AH AR0B oL
VLOB WL XHCH R I
ALOBL ITRIAL IC ICONT  CORAR

tPROF 2
0

o CCHV= 100 CEHV= 300
*SECHD 000
.00 1.00 969,00 969,00  969.00




i

10.0
.00
000228

*¥3ECRO 10000
3702 HARNING:

10,000
10.0
29
002113

SECNO 20000
1302 WARNTNG:

20.000
10.0

00533

$5ECHO 14,000
~38.000

10.0
1.28

001376

5ECHO 41.000
41,000
10,0
1.4
.001645

2001N96

SECNO
!
i
SLOPE

#5ECHO 66.000
66.000
10.0
2.69
000948

5RCHO 68.000
£8.000
10.0
2.76

0
.00
0.

N
000
]

2.3
045
¢

0
.000
0

CONVEYANCE CHAKGE OUTSIDE OF ACCEPTABLE RANGE, FRATIO = .33

51
A
00
1000,

%69.51
10.0
81
1000.

00
A
00
1000,

00
J
,000
l

969,52
16,6
043

0

01 .32
0 A4
.000 000
0 Q0

CONVEYAKCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, FRATIO = 1.50

.66
0
00
1006,

58
00
00
1800,

o
0
00
300,

13:13:58

DEPTYH
QLoB
VL.0B
¥L.OBL

Al
.0
00
2500,

61
.0
.00

970.86
10,0
N
1900.

973.34
10.0
44
300,

976.40

10.0
.51
2500,

976,61
10.0
76

00
A
00
1000,

.00

570.87
117
45

0

976.41
18.4
045

0

RIH 1.3
A .8
000 .000

0 00

00 3.06
0 3.1
000 .000
0 00

00
1.0
570,20
2,64

2.1
973.00
46.70

.00
4.8
976.00
41.00

73,00
973.00
209,36
230,64

974.20
1.2

$75.00
154.15
200,85

978.00
978.00
154.00
201.00




.001153 200,

3ECNC 84.000
84.000 60
10.9 A
133 00

A02212 1600,

SECKO 104.000

104,000 .61
10,0 A0
4,05 Q0

001197 2000,

200,

978.50
10.0
.18
1600,

980,91
10.9
J7
2000,

200,

00

(0
1600,

00
0
A0
2000,

.00

.000

1

00

.000

3

978.51
12.9
L85

980.92
12.9
045

0

0t

000
]

01

060

.00

1.89
2.8
Q00
00

L4
34
,000
00

23.04

.00
5.8
§77.94

23,00

.00
6.%
980,30
23.01

626.52

979,90
979,90
603,50
626,30

982,30
982,30
603.50
626,50
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* HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

RUN DATE 16NOVP4 TIME  13:49:48

A e o o e e o e ol o o o ol e 0 o e ol v o e o B T o o e e e e

X X XXXXXXX
X X X

X X X
XXXXXXA XXX

X X X

X X X

X X 00000

1

16N0V94 13:49:48

AR AR A A AR AR A AR RARRARNARAARRKARRARARRRARARRN

HEC-2 WATER SURFACE PROFILES

Version &4.6.2; May 1991

e el e ol ol e o ok ok o ol e o o s i ol ol S sk ol e e ol ol ol e v o e e e

T FORK TOWNSHLIP, MICHIGAN

T2 CHIPPEWA RIVER

T3 100-YEAR FLOOD

IDIR METRIC

J1  1CHECK INQ NINV

0 2 0 0 0 0

NPROF 1PLOT PRFVS XSECV XSECH

1 0 -1

VARIABLE CODES FOR SUMMARY PRINTCQUT
110 150 200

.070 .120 .040 .1 .3
2 2700 2700
0 0 4.1

970 1330

HVINS

0

D/S STUDY LIMIT - C.S. BP FROM ISABELLA CO, MOVED UPSTREM

1236
940.0
938.4
933.0
934.8
947.0
953.9

1300 0

860 935.9
1155 937.4
1250 931.1
1299 937.0
1410 951.4
1535

298500 27
950.0 0
937.1
934.8
932.3
951.7
953.5

1130
1240
1290
1390
1510

CROSS SECTION A MOVED DOWNSTREAM
299500 23 300
955.1 a - 50
953.0 216 . 245
932.5 270 275
938.1 300 336
949.6 479 493

.070 .080
CROSS SECTION A

]
1000
1180
1260
1300
1435

XHAXX

e v v i i s sl e e e vk e gl e i ol ol e i oo i il e i i ke ke

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

wir e ol whr el e v i e 3 9 ol o e ol ol ol e ol el e e e ke e e i okl e Ve ol ok

XXXNX

X X

X

XXXXX
X
X

XXXXXXX

THIS RUN EXECUTED 16NOV%4 13:49:48

WSEL
941.3

CHNIM ITRACE




X1 300500 23 254 300 1000 1000 1000
--- GR 955.1 0 - 95,9 50 956.1 100 953.5 150 953.1 200
GR _ 953.0 216 938.9 245 936.7 254 934.2 261 933.1 265
: GR 932.5 270 932.5 275 932.7 280 933.1 285 934.2 290
GR $38.1 300 938.6 338 $36.7 369 $40.2 385 943.6 423
GR 949.6 479 952.6 453 954.0 350
1
16NOV94 13:49:48 PAGE 2
ET 0 0 1.4
i CROSS SECTION B
xi 302050 25 170 250 1550 1550 1550
GR 954.1 0 953.2 25 952.1 50 943.8 65 941.6 s
GR 941.5 100 940.6 125 940.5 150 940.0 170 937.7 185
GR 937.1 193 936.7 194 935.9 204 935.8 214 936.0 224
_ GR 936.5 234 937.1 244 940.1 250 940.7 300 $40.7 350
. GR 941.2 400 941.6 450 942.3 500 942.3 575 950.0 650
X1 5.01 44 197. 266. 1300.0 1300.0 1300.0
GR 954.4 0. 933.7 2%. 953.4 39, $32.7 S&. 947.3 75,
- GR 946.9 78. 945.7 87, 945.7 97. 945.5 110. 945.0 116.
GR 942.5 139. 942.1 145. 941.5 158, 941.3 174. 941.2 178.
GR 940.6 197. 939.1 204, §38.3 210. 937.6 216. $37.3 217.
GR $36.7 225. 936.5 254 936.8 243, 937.1 246, 937.4 252.
GR 938.0 25%9. 938.3 261. 941.0 266. 941.1 282. 942.1 295,
GR 942.5 310. 942.8 337. 942.9 354. 943.0 372. 943.1 398.
GR 943.1 407. 943.3 442. 944.0 477, 944.1 486. 944.3 2.
GR 944.3 547. 944.3 551. 946.8 582. 949.8 617.
-oox 5.02 bh 225. 283, 1300.0 1300.0 1300.0
GR 954.7 0. 954.2 33. 954.1 LN 953.7 66. 950.7 86.
GR 950.5 89. 949.9 99. 949.8 11, 949.5 125. 94B.4 132.
GR $hi .2 i38. ¥43.6 165, 9424 i84. 942.1 i98. 942.1 202.
GR 941.1 225. 939.6 230, 938.8 234, 938.2 240. 938.0 240.
GR 937.5 247. 937.2 253. 937.7 262. 937.9 265, 938.4 270.
.- GR 939.0 276. 939.5 278. 941.8 283. 941.9 296. 943.7 307,
. GR 944.2 321. 944.9 343. $45.0 358. 945.2 373. 945.0 396,
- GR 945.0 403, 945.0 434, 945.7 464. 945.9 471. 946.3 494.
- GR 946.4 524. 946.4 528. 947.7 554, 949.5 584.
- ET 0 4.1 0 375
- CROSS SECTION C
i Xt 306000 26 253 300 1350 1350 1350
- GR 955.0 0 954.7 50 954.3 100 954.1 125 953.7 141
— GR 945.9 178 943.4 203 942.9 228 941.7 253 940.0 257
: GR 938.7 264 937.9 274 938.8 284 940.0 294 942.7 300
GR 942.8 3N 945.4 320 947.14 350 947.4 375 946.9 400
GR 946.7 425 947.6 450 948.4 475 948.5 500 948.6 525
© GR 949.3 550
CROSS SECTION D
X1 307400 28 346 400 1400 1400 1400
. GR 950.0 0 945.2 125 945.1 150 945.5 175 945.5 200
GR 945.5 225 945.3 250 945.5 275 945.6 300 945.4 325
_ GR 943.2 346 940.9 350 939.4 355 938.7 365 938.3 35
. GR 938.2 385 940.9 395 941.8 400 945.4 400 947.6 407
. GR 947.6 425 948.1 450 948.5 475 950.1 500 951.3 508
GR 957.4 524 957.9 553 959.1 569
1
- ooy 1309148 e 3
ET 0 4.1 4.1 228 328
CROSS SECTION E
X1 309056 29 250 319 1656 1656 1656
GR 954.3 0 954.5 25 954.3 50 954.5 b 954.4 100
GR 954.3 125 954.4 150 953.7 175 951.8 200 950.0 220
: GR 945.6 250 942.2 260 941.1 270 940.8 280 940.9 290
GR 941.2 300 941.6 310 942.2 312 945.9 319 946.3 350
. GR 946.3 375 946.2 400 9462 425 946.0 450 946 6 LYp]
GR Q474 500 947.9 525 $49.0 550 950.0 600
NC .070 .070 035 .1 -3
A1 309105 24 249 325 49 49 49
GR 952.9 0 952.8 25 952.4 75 952.0 125 951.6 i7s
GR- 951.2 225 951.0 249 946.7 249 942.5 268 941.0 272
GR 940.9 273 940.4 ere 939.1 289 940.9 298.5 941.2 299.5




304
425

UPSTREAM
309138 0
n

n
o u

.080 .080
309139 0

0 4.1
309188 29
954.3 0
954.3 125
945.6 250
941.2 300
946.3 375
94T.4 500

16M0V94 13:49:48

.100 . 100
CROSS SECTION F

310850 22
951.0 0
946.5 225
945.8 344
943.4 390
958.8 625

Q 0
CROSS SECTION G
313050 26
952.6 0
948.4 200
946.7 321
943.6 345
956.3 425
958.2 650

0 4.1 4.1
CROSS SECTION H
315865 30 250
954.7 0 954.8
$58.1 125 957.9
955.9 250 951.1

oLg Q TN aLR 7
FEHULT 14 FHULT

949.2 362 954.0
. 954.2 475 954.8

.080 .080 .035

0 o 1.4
315964 30 256
959.3 0 958.4
$56.0 250 951.6
948.4 272 948.4
947.8 301 947.8
P47.2 327 948.0
9$55.9 400 956.1

.080 .080 .035
DOWNSTREAM FACE OF 10TH AVE,




315965 0
26 0

150 956.5
956.0 954.8
948.3 275.5
955.9

935.8 947.2
351.6

QL A4
FIo.U

16NOVO4L 13:49:48

UPSTREAM FACE OF 10TH AVE.
X1 315999 0
X2 0 0

NC .080 .080
Xt 316000 0

0 4.1
CROSS SECTION 1
316069 37
$55.8 0
956 4 125
949.2 214
950.6 250
966.2 290
953.1 325
954.6 450
959.7 575

16HOV94 13:49:48

SECNO DEPTH CWSEL CRIWS WSELK EG HL 0LOSS L-BANK ELEV
i Q oLoBs acH QaROB ALOB ACH VoL TWA R-BANK ELEY
TIME VLOB VCH VROB XNL XNCH WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL Ioc CORAR TOPWID ENDST
- ™PROF 1
-0
- CCHv= .100 CEHV= 300
- *SECNO 298500.000
0/S STUDY LIMIT - C.S. BP FROM ISABELLA CO, MOVED UPSTREM
298500.000 9.93 941,30 .00 941.30 941.35 .05 .00 935.87
2700.0 1321.9 1328.6 49.6 1536.0 544.8 105.4 - .0 937.27
.00 .86 2.44 47 .070 .040 . 120 93t.37 771.42
- .000259 0. 0. 0. 0 0 0 . 559.35 1330.78
*SECNC 299500.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIQ = .40
CROSS SECTION A MOVED DOWNSTREAM
299500.000 9.62 941.56 .00 .00 941.99 43 .53 936.14

2700,0 97.2 2165.1 437.7 49.5 371.0 362.5 . . 937.54
.06 1.96 5.84 1.21 .070 .040 120 . . 238.38
.001592 1000, 1000, 1000, 0 0 0 - 406.45

*SECKO 300500.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.42

CROSS SECTION A
300500.000 10.30 942.80 .00 943.09 .29 1.09 936.70
2700.0 90.8 1998.5 610.7 . 402.4 437.8 53.4 . 938.10
.12 1.50 4.97 1.39 035 .080 .000 . 236.97
000792 1000. 1000. 1000. ] 0 .00 . 414,09

u:«_—L

*SECNO 302050..00: Hr ~&-S gL.w_
>

TioH g va
1 93,9 . ] . . ew - 3432 - 9301 <4
8

1784.2 . ] ] . . . Vone T

50
CROSS SEC
1

0

Ly
302050.000 8
2700.0 28

0.




1
o5 L5

.30 9% 3.23 .76 .070 .035 .080 000  935.80  64.80 ¢;
.000449 1550, 1550. 1550. 3 0 0 .00  525.87  590.67 W
i
16N0VR4 13:49:48 PAGE 7
SECHO DEPTH CWSEL CRIWS WSELK EG HV HL 0L0SS L-BANK ELEV
Q qLoB QCH GROB ALOB ACH AROB voL TWA R-BANK ELEV
TIME VLOB VCH VROB XAL XNCH XAR WTN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR ITRIAL  1DC 1CONT CORAR  TOPWID  ENDST
*SECKO 5.010
5.010 8.10  944.60 .00 00 944.84 24 .79 .04 940.60
2700.0  264.9  2098.0  337.1  205.6  473.2  406.7  141.0 39.2  941.00
40 1.29 .43 .83 .070 .035 .0B0 000 936.50  119.66
.000B54 1360. 1300. 1300. 2 0 0 00 435.09  554.75
*SECNO 5,02
5.020 8.57  W5.77 .00 .00 946.09 .32 1.22 02 941.10
2700.0  368.2 2137.8  194.0  236.1  421.5  215.4  170.2 50.4  941.80
.49 1.56 5.07 .90 070 .035 .080 .000  937.20  148.29
.001041 1300. 1300. 1300. 2 0 0 .00 318,11 466.40
*SECNO 306000.000
CROSS SECTION C
306000 .000 9.20  947.19 .00 00 947.56 .37 1.46 01 941,70 6
2700.0  5i7.2  2048.3  134.4  290.7  370.5  105.2  195.6 58,2  942.70 W
57 1.78 5,53 1.28 .070 .035 .08 .000  937.50  171.88 L
001117 1350, 1350. 1350. 2 0 0 .00 185.64 357.52 <A ROV
*SECNO 307400.000
3302 WARNING: CONVEYARCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.49
N CROSS SECTION D . W
307400000  10.22  948.42 | .00 .00 948.59 a7 1.01 .02 943.20 a0%“
2700.0  792.7  1889.0 18.3  823.6  485.6 45.8  229.7 68.1  945.40 Y
.70 .96 3.89 .40 .070 .035 .080 000  938.20  41.09 —p R
.000504  1400. 1400. 1400. 2 0 0 .00 429.03  470.13
*SECNG 309056.000
3470 ENCROACHMENT STATIONS= 228.0  328.0 TYPE= 1 TARGET= 100.000
CROSS SECTION E
309056. 000 8.61  949.41 .00 00 949.79 .38 1.13 06 945.60
2700.0 53.0  2613.6 33.4 8.3  519.0 3.0 266.8 78.1  945.90
.79 1.10 5.04 1.08 .070 .035 .080 .000  940.80  228.00
.000985 1656, 1656. 1656. 2 0 0 00 100.00 328.00
1
16NOVO4 13:49:48 PAGE B
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q aLoB acH QROB ALOB ACH AROB voL TWA R-BANK ELEV
TIME vL0oB VCH VROB XNL XNCH XNR WTN ELMIN  SSTA
SLOPE  XL0OBL  XLCH XLOBR . ITRIAL  IDC 1CONT CORAR  TOPWID  ENDST
CCHV= . 100 CEHV= 300
*SECNO 309105000
309105000 10.38  949.48 .00 .00 949.84 .36 .05 .00 951.00
2700.0 .0 2700.0 .0 .0 558.0 .0 267.5 78.2  951.00
.79 .00 4.84 .00 .000 .035 .000 000  939.10  249.00
.001063 49. 49, 49. 2 0 0 .00  76.00 325.00
CCHV= .300 CEHV= .500
*SECNO 309106. 000
" 3370 NORMAL BRIDGE, NRD= 23 MIN ELTRD=  950.80 MAX ELLC=  949.70




DOWNSTREAM FACE OF 19 MILE ROAD

309106.000 10.37 949.47 .00 .00 949.86 -39 .00 .01 951.00
2700.0 .0 2700.0 .0 .0 340.7 .0 267.5 78.2 951.00

.79 .00 4.99 .00 .006 .035 .000 .000 939.10 249.00
001970 1. 1. t. 1 0 0 -16.95 76.00 325.00

*SECNO 309138.000
3370 NORMAL BRIDGE, NRD= 23 MIN ELTRD= 950,80 MAX ELLC= 949.70

UPSTREAM FACE OF 19 MILE ROAD

309138.000 10.44 949.54 .00 .00 949.92 .38 .06 .00 951.00
2700.0 0 2700.0 .0 .0 545.5 .0 267.9 78.3 951.00
.80 .00 4.95 .00 .000 .035 .000 .000 939.10 249.00
.001923 32, 32, 32. 2 0 0 -17.08 76.00 325.00
CCHv= .100 CEHv= .300
*SECNO 309139.000
309139.000 10.47 949.57 .00 .00 949.92 .35 .00 .00 951.00
2700.0 .0 2700.0 .0 .0 564.9 .0 267.9 78.3 951.00
.80 .00 4.78 .00 000 .035 . 000 -000 939.10 249.00
.001023 1. 1. 1. 2 0 0 .00 76.00 325.00
*SECNO 309188.000
3470 -EMCROACHMENT STATIONS= 227.0 402.0 TYPE= 1 TARGET= 175.000
309188.000 8.92 949.72 .00 .00 949.97 .25 .04 .01 945.60
2700.0 47.9 2328.7 323.4 56.0 540.8 291.8 268.7 78.4 945.90
.80 .85 4.31 1.1 .080 .035 .080 .000 940.80 227.00
.000582 49. 49. 49. 2 0 0 .00 175.00 402.00
16NOV94 13:49:48 PAGE 9
SECNO DEPTH CwWSEL CRIWS WSELK EG RV HL 0LOsS L-BANK ELEV
Q QLoB QcH _QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR 1TRIAL IbC ICONT CORAR TOPWID ENDST
CCHV= . 100 CEHv= .300
*SECNO 310830.000
CROSS SECTION F
310850.000 9.37 950.97 00 .00 951.08 .10 1.09 .01 945.80
2700.0 1309.1 1390.9 -0 1333.6 405.1 .0 318.8 89.3 953.60
1.00 .98 3.43 .00 .100 =040 .000 .000 941.60 .76
.000627 1662. 1662, 1662. 2 It} g .00 396.66 397.43

*SECNO 313050.000
CROSS SECTION G

313050.000 §.94 952.54 .00 .00 952.67 .12 1.58 .01 946.70
2700.0 1143.1 1556.9 .0 1077.7 434.8 .0 400.9 109.1 955.10
1.25 1.06 3.58 .00 100 . 040 .000 .000 943.60 1.78
.000835 2200. 2200. 2200. 2 0 0 .00 387.07 388.85

*SECNO 315845.000

3470 ENCROACHMENT STATIONS= 250.0 401.0 TYPE= 1 TARGET= 151.000
CROSS SECTION H
315865.000 6.80 955.20 .00 .00 955.44 .24 2.74 .04 $55.90
2700.0 .0 2680.5 18.5 .0 678.1 34.8 472.8 126.5 954.00
1.45 .00 3.95 .56 -000 .040 =100 000 948.40 251,90
.001152 2815, 2815, 2815. 2 0 0 .00 14%9.10 401.00
CCHY= .100 CEHV= .300
*SECNO 315964 .000
315964, 000 8.09 955.29 .00 .00 955.53 .2h .09 .00 951.00
2700.0 21.2 2678.8 .0 264.0 680.1 .0 4744 126.7 955.80
1.45 .88 3.94 .00 .080 -035 .000 .000 947.20 250.00
000577 9%. $3. 99, [ g 0 .00 i01.60 351.60




CCHy= .300 CEHv= .500
*SECNO 315965.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 47
3370 NORMAL BRIDGE, NRD= 26 MIN ELTRD=  955.80 MAX ELiC= 954.80
1
16N0V94 13:49:48 PAGE 10
DOWNSTREAM FACE OF 10TH AVE,
315965.000 8.06 955.26 .00 .00 955.56 .30 .00 .03 951.00
2700.0 3.3 2676.7 .0 21.0 610.3 .0 4745 126.7 955.80
1.45 1.11 4.39 .00 .080 .035 .000 .000 947.20 250.00
.003005 1. 1. 1. 2 1} 0 -69.42 101.60 351.60
*SECNO 315999.000
3370 WORMAL BRIDGE, NRD= 26 MIN ELTRD=  955.80 MAX ELLC= 954,80 <
hit ppmar
UPSTREAM FACE OF 10TH AVE. ~ f—
315999 .000 8.17 955.37 .00 .00 955.66 30 10 .00 951.00 qu,q &0
2700.0 21.2 2676.7 0 21.0 610.3 0 475.0 i26.8 $55.80 -
1.46 1.1 4.39 .00 .080 .035 .000 .000 947.20 250.00
.003005 34. 34, 34, 2 0 0 -79.80 101.460 351.60
CCHV= .100 CEHv= .300
*SECNO 316000.000
3302 WARMING: COMNVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.18
e 53
316000.000 8.24 955.44 .00 .00 955,57 .23 .00 .01 951.00
2700.0 21.5 2678.5 .0 24.8 693.9 .0 475.0 126.8 955.80
1.46 .87 3.86 .00 .080 .035 .000 .000 947.20 250.00
. 000634 1. 1. 1. 2 0 0 .00 101.60 351.60
*SECNC 316049.000
—3470 ENCROACHMENT STATIONS= 160.0 360.0 TYPE= 1 TARGET= 200.000
CROSS SECTION 1
316049.000 9.76 955,46 .00 .00 955.71 .24 .03 .00 950.60
2700.0 348.0 2259.1% 92.8 284.8 525.6 105.5 475.9 127.0 953.30
1.46 1.22 4.30 .88 .080 .035 .080 .000 945,70 160.00
.000709 49. 49. 49, 2 0 0 .00 200.00 360.00
1
16NOV4 13:49:48 PAGE 11
Ti FORK TOWNSHIP, WICHIGAN
T2 CHIPPEWA RIVER
T3 100-YEAR ENCROACHED RUN
J1  ICHECK 1NQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
0 3 0 0 1] 0 0 0 941.4 a
J2 NPROF IPLOT PRFVS XSECY XSECH FN ALLDC 18Y CHNIM ITRACE
15 0 -1
1
16NOVF 13:49:48 PAGE 12
SECNG DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEY
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE ¥LoBL XLCH XL.OBR TTRIAL ibC I1CONT CORAR TOPWID ENDST




*PROF 2

G

CCHy= . 100 CEHV= 300

*SECNO 298500.000

3470 EMCROACHMERT STATIONS= 970.0

1330.0 TYPE= 1

TARGET=

D/S STUDY LIMIT - C.S. BP FROM I1SABELLA CO, MOVED UPSTREM

298500.000 10.03 941.40 .00 941.30 941.46 06
2700.0 1222.6 1422.8 54.3 1226.5 351.2 108.3
.00 1.00 2.58 .50 .070 .040 .120
. 000286 Q. o. 0. o 0 0
*SECNO 299500.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =
CROSS SECTION A MOVED DOWNSTREAM
299500.000 9.77 941.71 .00 941,56 942.12 .41
2700.0 99.9 2150.5 449.6 51.9 377.9 378.7
.06 1.%2 5.8% 1.19 070 040 izl
.001476 1000. 1000. 1000. F3 0 0
*SECNO 300500.000
CROSS SECTION A
300500.000 10.38 942.88 .00 942.80 943.16 .28
2700.0 9.8 1991.1 6171 62.0 405.9 446.5
.13 1.48 4.9 1.38 .070 .035 .080
000754 1000, 1000. 1000. 2 0 0
*SECNO 302050.000
2800 NAT Qt= 1273.66- WSELK= 943.91 ENC Q1= 1273.66 WSEL=
NAT Qt= 1321. RATIOS LOB, CH, ROB= L1060 6516 2424 MSEL=
3470 ENCROACHMENT STATIONS= 95.8 529.3 TYPE= 4  TARGET=
CROSS SECTION B
302050.000 8.17 943.97 .00 943.91 944.09 .12
2700.0 264.3 1832.8 622.9 243.1 555.9 770.7
.30 1.00 3.30 .81 .070 .035 .080
.000463 1550, 1550. 1550. 2 0 0
16NOVP4 13:49:48
SECNO DEPTH CWSEL CRIWS WSELK EG HV
Q QLOB QCH QROB ALCB ACH AROB
TIME VLOB VCH VROB XNL ¥NCH XNR
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 1CONT
*SECNC 5.010
2800 NAT Q1= 923.78 WSELK= 944.60 ENC Q1= 923.78 MSEL=
NAT Q1= 957. RATIOS LOB, CH, ROB= .1000 .7681 .1319 WSEL=
3470 ENCROACHMENT STATIONS= 148.8 426.5 TYPE= 4  TARGET=
5.010 8.18 944 .68 .00 944.60 944.93 .26
2700.0 230.3 2153 .1 316.6 165.2 478.3 336.5
.39 1.3% 4.50 .94 .070 .035 -080
.000868 1300. 1300. 1300. 2 0 0
*SECNO 5.020
2800 RAT Q1= 836.68 WSELK= 945.77 ENC Qi= 836.68 WsEL=
NAT Q1= B864. RATIOS LOB, CH, ROB= 1386 7847 (0767 WSEL=
3470 ENCROACHMENT STATIONS= 170.4 348.9 TYPE= 4 TARGET=
5.020 8.45 945,85 .00 945.77 946.19 -34
2700.0 343.1 2187.1 169.8 207.7 427.0 147.1
47 1.65 5.12 1.15 .070 .035 .080
007044 1300. 1300. 1300. 1 0 0
*SECNO 3056000.000
2800 NAT Q1= 807.74 MSELK= 947.19 ENC Q1= 807.74 MSEL=
NAT Q1= 832. RATIDS LOB, CH, ROB= .1940 .7h22 .0538 WSEL=

360.000
.00 .00
.0 .0
.000  931.37
.00 360.00
Ak
.55 .10
30.9 6.1
000 931.94
.00 170.07
7.03 .01
50.7 10.1
.000  932.50
.00 178.12
944.01 RATIO=
944 .01
.036
.91 .02
9.9 21.0
.000  935.80
.00 433.57
HL oLOoSS
voL WA
WTN ELMIN
CORAR TOPWID

944.70 RATIO=
944.70

035
.80 .04
133.0 31.6
.000 936.50
.00 277.76
945.87 RATIO=
945.87
031
1.24 .02
159.2 38.4
.000 937.20
.00 178.51

947.29 RATIO=
947.29

935.87
937.27
970.00
1330.00

936.14
937.54
238.07
408.14

936.70
938.10
236.82
414.94

0000

940.00
940.10

95.77
529.34

L-BANK
R-BANK
SSTA
ENDST

-0o000

940.60
941.00
148.75
426.51

.0000

941.10
941.80
170.39
348.90

.0000

ELEV
ELEV




3470 ENCROACHMENT STATIONS= 191.8 317.2 TYPE= 4 TARGET= .029
CROSS SECTICN C

306000.000 9.38 947.28 .00 947.19 947.67 .39 1.46 .02 941.70
2700.0 497.5 2092.7 109.8 264 .7 374.5 72.0 182.4 43.1 942.70
.55 1.88 5.59 1.53 070 .035 .080 .000 9$37.90 191.81
.001125 1350. 1350. 1350. 1 0 0 .00 125.38 317.19 ig' Ra’
*SECNO 307400.000
2800 NAT al= 1202.62 WSELK= 948.42 ENC Q1= 1202.62 WSEL= 948.52 RATIO= -0000
NAT Q1= 1240. RATIOS LOB, CH, ROB= 301t L6911 L0079 WSEL= 948.52

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1,47

3470 ENCROACHMENT STATIONS= 113.4  400.0 TYPE= 4 TARGET= .030
CROSS SECTION D
1
16NOV94 13:49:48 PAGE 1%
_ SECNO DEPTH CWSEL CRIMWS WSELK EG HY HL QLOSS L-BANK ELEV
Q aLoB acH ROB ALGB ACH ARCE voL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR HTN ELMIN  SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL  IDC ICONT  CORAR  TOPWID  ENDST
307400.000  10.36  948.56 00 _-948.42  948.72 A7 1.03 02 943.20 MAT. Dote.7?
2700.0  799.6  1900.4 0/ 7562 492.8 .0 2138 49.7 100000.00 Ut dfps m 0B
.68 1.06 3.86 .00 .070 .035 .000 .000 938.20  113.38 .
.000521 1400. 1400. 1400. 2 0 0 00 286.62;  400.00 D wor Fr

~ *SECNO 309056.000

T 3470 ENCROACHMENT STATIONS= 228.0 328.0 TYPE= 1 TARGET= 100.000
; CROSS SECTION E
309056.000 B.74 949.54 .00 949.41 949.91 .37 1.13 .06 945.60
- 2700.0 56.5 2609.3 34.2 51.2 528.2 32.3 269.2 57.1 945.90
. .78 1.10 4.9 1.06 .070 .035 .080 .000 940.80 228,00
. 000926 1656. 1656. 1656. 2 0 0 .00 100.00 328.00
CCHv= .100 CEHV= -300
*SECNO 309105.000
309105.000 10.51 949.61 .00 969.48 949.96 .35 .05 .00 951.00
2700.0 .0 2700,0 .0 .0 567.8 .0 249.8 57.2 951.00
.78 .00 4.76 .00 .000 .035 -000 .000 939.10 269.00
.001007 49, 49. 49. 2 0 0 .00 76.00 325.00
CCHy= .300 CEHv= .500

*SECNO 309106.000
3370 NORMAL BRIDGE, NRD= 23 MIN ELTRD= 950.80 MAX ELLC= 949.70

DOWNSTREAM FACE OF 19 MILE ROAQ

309106.000 10.50 949.60 .00 949.47 949.97 .37 .00 01 951.00
2700.0 .0 2700.0 .0 .0 550.2 .0 249.9 57.2 951.00

.78 .00 4.9 .00 .000 .035 .000 .000 939.10 249.00
.001879 1. 1. 1. 1 4] 0 -17.20 76.00 325.00

*SECNO 309138.000
3370 WORMAL BRIDGE, NRD= 23 MIN ELTRD=  950.80 MAX ELLC=  949.70

UPSTREAM FACE OF 19 MILE ROAQ

309138.000 10.56 949.66 .00 949.54 $50.03 37 .06 .00 951.00
2700.0 .0 2700.0 .0 .0 554.8 -0 250.3 37.2 951.00
-- .78 .00 4.87 .00 000 .035 .000 .000 939.10 24%9.00
.001838 32. 32, 32. 2 0 o -17.33 76.00 325.00
1
16NOVF4 13:49:48 PAGE 15

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 0LOSS L-BANK ELEV




Q eLo8
TIME vLos
SLOPE XLOBL

CCHv= .100 CEHV=
*SECKO 309139.000

309139.000 10.59

2700.0 .0

.78 .00

. 000972 1.

*SECNC 309188.000

3470 ENCROACHMENT STATIONS=
300188000 Q.04 ALY _AL

FAT ey

2700.0 50.2 23179
.77 .B5 4.22
000642 49, 49,

CCHV= -100 CEMv= .300
*SECNO 310850.000

227.0 402.0 TYPE=
.on 9.0 72 o5n, 0g

FAT e i Tl a

331.9 58.8 549.1
1.10 .080 .035
49. 2 0

3280 CROSS SECTION 310850.00 EXTENDED .04 FEET

CROSS SECTION F
310850.000 9.44 951.04
2700.0 1316.6 1383.4
1.00 97 3.39
.000505 1662, 1662.

*SECNO 313050,000
3470 ENCROACHMENT STATIONS=
CROSS SECTION G
313050.000 2.02 952.62
2700.0 1047.4 1652.6
1.22 1.23 3.76
.000910 2200. 2200.

*SECNO 315865.000

3470 ENCROACHMENT STATIONS=
CROSS SECTION H
315855.000

16NOV94 13:49:48

SECNO DEPTH CWSEL
Q QLOB QCH
TIME vLos VCH
SLOPE XLoBL XLCH

CCHy= .100 CEHv= -300
*SECNO 315964.000

2800 NAT @1= 1037.50 WSELK=

950.97 951.13
1354.7 408.4
.100 -040

2 0

400.0 TypE=

952.54 952.76
852.2 440.0
.100 .040

2 0

401.0 TYPE=
955.20 935.56
.0 693.7
000 040
2 0

WSELK

ITRIAL

955.29 ENC Q1= 1051.

TWA R-BANK ELEV
ELMIN SSTA
TOPWID ENDST

.00 .00
250.3 57.2
.000 939.10
.00 76.00

TARGET= 175.000

A A 1
24 .04 .01

301.8 251.1 57.4
.080 .000 940.80
0 .00 175.00

1.04 .01
302.1 68.3
-000 941.60
.00 397.49

TARGET=

Jd4 .01 946.70
.0 84.9 100000,00
.000 943.60 130.00
0 259.1% 389.19

TARGET=

.23
38.5
.100

1]

HL oLOSS L-BANK ELEV
voL TUA R-BANK ELEV

WTN ELMIN SSTA
CORAR TOPWID ENDST

65 WSEL= 955.39 RATIO=

NAT Q1= 1060. RATIOS LOB, CH, ROB= L0079 9921  .0000 WSEL= 955.39

3470 ENCROACHMENT STATIONS=
3159564 .000 a.21 955.41
2700.0 .0 2700.0
1.43 .00 3.90
.0004689% 99. 99.

- CCHY= -300 CEHV= -500

*SECND 315965.000

"3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

256.0 351.6 TYPE=
.00 955.29 955.65
-0 .0 691.7
.00 .000 .035
99. 0 0

4 TARGET= .oeg
.24 .08 .00 951.00
.0 446.3 98.4 100000.00
.000 .000 947.20 256.00
0 .00 95.60 351.60

KRATIO =




3370 NORMAL BRIDGE, NRD= 26 MIN ELTRD=  955.80 MAX ELLC= 954.80

DOMNSTREAM FACE OF 10TH AVE.

315965.000 8.18 955.38 .00 955.26 955.68 -30 .00 .03 951.00
2700.0 23.3 2676.7 -0 21.0 610.3 0 446.3 98.4 955.80
1.43 1.1 4.39 .00 .080 .035 .000 -000 947.20 250.00

. 003005 1. 1. 1. 1 0 0 -81.55 101.60 351.60

. *SECNO 315999.000
3370 NORMAL BRIDGE, MRD= 26 MIN ELTRD=  955.80 MAX ELLC= 954.80

UPSTREAM FACE OF 10TH AVE.

315999.000 8.29 955,49 .00 955.37 955.78 .30 .10 .00 951.00
2700.0 23.3  2676.7 .0 21.0 610.3 .0 446.8 98.4  955.80
1.43 1.1 4,39 .00 .080 .035 .000 .000  947.20  250.00
.003005 34. 34. 34, 1 0 0 -90.95  101.60  351.60
CCHY= .100 CEHV= .300
*SECNO 316000.000
2800 NAT Q1= 1071.89 VSELK= 955.44 ENC Q1=  1087.13 WSEL= 955.54 RATIO=  -.0142
NAT Q1= 1096. RATIOS LOB, CH, ROB= .0081 L9919 .0000 WSEL= 955.54
1
1
16NOVD4 13:49:48 PAGE 17
SECNO DEPTH CUSEL CRIUS USELK EG HY HL oLOSS L-BANK ELEY
Q aLos acH QROB ALOB ACH AROB voL TWA R-BANK ELEV
TIME vLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOB8L XLCH XLOBR ITRIAL InC ICONT CORAR TOPWID ENDST
' 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.15
3470 ENCROACHMENT STATIONS= 256.0 351.6 TYPE= 4 TARGET= .008
316000,000 8.36  955.56 .00  955.44  955.7%9 .23 .00 .01 951.00
2700.0 .0 2700.0 .0 .0 705.5 .0 446.8 98.4 100000.00
1.43 .00 3.83 .00 .000 .035 .000 L000  947.20  256.00
.000648 1. 1. 1. 2 0 0 .00 95.60  351.60
*SECNO 316049000
2800 NAT Q1= 1013.94 WSELK= 955.46 ENC Q1=  1013.94 WSEL= 955.56 RATIO=  .0000
NAT @1=  1119. RATIOS LOB, CH, ROB=  .1416 .7744 0841 WSEL= 955.56
3470 ENCROACHMENT STATIONS= 210,7 3643 TYPE= 4 TARGET= .094
CROSS SECTION I
316049, 000 9.88  955.58 .00 955,46  955.83 .25 .03 .01 950.60
2700.0 278.5  2309.9 1.6 199.8 533.9 122.8 477 98.6  953.30
1.43 1.39 4,33 Rl .080 .035 .080 .000 945.70 210.69
000704 49, 49, &9, i ] 1] .00 i55.59 3464.28
1
16NOVS4 13:49:48 PAGE 18

THIS RUN EXECUTED 16NOV94 13:49:55
L Lt P e e
HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
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100-YEAR FLOOD

SUMMARY PRINTOUT YABLE 110




SECNO

298500.000
298500.000

* 299500.000
* 299500.000

* 300500.000
300500.000

302050.000
302050.000

5.010
5.010

5.020
5.020

306000.000
306000.000

* 307400.000
* 307400,000

309056.000
309054.000

309105.000
309105.000

309106.000
309106.000
16NOVPS

SECNO

309138.000
309138.000

309139.000
309139.000

309188, 000
309188.000

310850. 000
310850.000

313050.000
313050.000

315865.000
315865.000

315964.000
 315964.000

* 315965.000
* 315965,000

315999.000
315999.000

* 316000.000
* 316000.000

316049.000
316049.000

16N0V94

100-YEAR FLOOD

CWSEL DIFKWS

941.30 .00
941.40 .10
941.56 .00
941,74 .15
942.80 .00
942.88 .08
943.91 .00
943,97 .06
944 .60 .00
944.68 .07
945.77 .00
945,85 .09
947.19 .00
947.28 .09
948.42 .00
948.56 .13
94941 .00
949.54 .13
949.48 .00
949,61 .13
94947 .00
94960 .13
13:49:48

CWSEL UIFKWS

949.54 .00
949.66 .12
949.57 .00
949.69 .12
949.72 .00
949.84 12
950.97 .00
951.04 .06
952.54 .00
952.62 .08
955.20 .00
955.33 .13
955.29 .00
955.41 12
955.26 .00
955.38 .12
955.37 .00
955.49 A2
955.44 .00
955.56 12
955.46 .00
955.58 1
13:49:48

EG

941.35
941.46

941.9%
942.12

943.09
943.16

944.02
944.09

944 .84
944.93

946.09
946,19

947.56
947 .67

948.59
948.72

949.79
949.91

949.84
949.96

949.86
949.97

EG

949.92
950.03

949.92
950.04

949.97
950.08

951.08
951.13

952.67
952.76

955.44
955.56

955.53
955,65

955.56
955.68

955,66
955.78

955.67
955.79

955.71
955.83

TOPWID

559.35
360.00

168.07
170.07

177.11
178.12

525.87
433.57

435.09
277.76

318.11
178.51

185.64
125.38

429.03
2856.62

100.00
100.00

76.00
76,00

76.00
76.00

TOPWID

76.00
76.00

76.00
76.00

175.00
175.00

396.66
397.49

387.07
259.19

14%. 10
149.45

101.60
95.60

101.60
101.40

101.60
101.40

101.40
95.60

200.00
153.5¢9

aLos

1321.85
1222.64

97.21
99.93

90.78
9M.78

280.78
244.29

264 .93
230.28

368.23
343.11

517.24
497.51

792.71
799.58

53.02
56.51

.00
.00

.00
.00

aLoB

.00
.00

.00
.00

47.85
50.16

1309.06
1316.60

1143.15
1047 .44

.00
.00

21.16
.00

23.33
23.33

23.33
23.33

21.51
.00

348.02
278.48

ace

1328.60
1422.82

2165.08
2150.456

1998.52
1991.10

1781.16
1832.83

2097.97
2153.12

2137.77
2187.07

2048.34
2092.68

1888.96
1900.42

2613.59
2609.25

2700.00
2700.00

2700.00
2700.00

Qch

2700.00
2700.00

2700.00
2700.00

2328.70
2317.89

1390.94
1383.40

1556.85
1652.56

2680.47
2677.68

2678.84
2700.00

2676.67
2676.67

2676.67
2676.67

2678.49
2700.00

2259.14
2309.92

QROB

49.55
54.55

437.1M
449.62

610.70
617.12

638.06
622.88

337.10
316.60

194.00
169.82

134.42
109.81

18.33
.00

33.39
34.24

.00
.00

.00
.00

QROB

.00
.00

.00
.00

323.44
331.95
.00

.00
.00

19.53
22.32

.00
.00
.00

.00
.00

.00
.00

92.84
111.60

PERENC

.00
360.00

.00
.00

.00
.00

.00
.04

.00
.04

.00
.03

375.00
.03

.00
.03
100.00
100.00

.00
.00

.00
.00

PERENC

.00
.00

.00
.00

175,00
175.00

.00
.00

.00
270.00

151.00
151.00

.00
.0

.00
.00

.00
.00

.00
.01

200.00
.09

STENCL

.00
970.00

.00
.00

.00
.00

.00
95.77

.00
148.75

.00
170.39

.00
191.81

.00
113.38

228.00
228.00

.00
.00

.00
.00

STENCL

.00
.00

.00
.00

227.00
227.00

.00
.00

.00
130.00

250.00
250.00

.00
256.00

.00
.00
.00

.00
256.00

160.00
210.69

STCHL

1236.00
1236.00

254.00
254.00

254.00
254.00

170.00
170,00

197.00
197.00

225.00
225.00

253.00
253.00

346.00
346.00

250.00
250.00

249.00
249.00

249.00
249.00

STCHL

249.00
249.00

249.00
249.00

250.00
250.00

344.00
344.00

321.00
321.00

250.00
250.00

256.00
256.00

256.00
256.00

256.00
256.00

256.00
256.00

250.00
250.00

STCHR

1300.00
1300.00

300.00
300.00

300.00
300.00

250.00
250.00

266.00
2656.00

283.00
283.00

300.00
300.00

400.00
400.00

319.00
319.00

325.00
325.00

325.00
325.00
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STCHR

325.00
325.00

325.00
325.00

319.00
319.00

400.00
400.00

400.00
400.00

372.00
372.00

351.60
351.60

351.60
351.60

351.60
351.60

351.60
351.60

318.00
318.00
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STENCR

.00
1330.00

.00
.00

.00
.00

.00
529.34

.00
426.51

.00
348.90

375.00
317.19

.00
400.00

328.00
328.00

.00
.00

.00
.00

STENCR

.00
.00

.00
.00

402.00
402.00

.00
.00

.00
400.00

401.00
401.00

.00
351.60

.00
.00

.00
A0

.00
351.60

360.00
364 .28




SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*Ks VCH AREA 01K
298500.000 .00 .00 .00 931.37 2700.00 941.30 .00 941.35 2.59 2.44 2186.14 1676.25
298500.000 .00 .00 .00 931.37 2700.00 961.40 .00 961.46 2.86 2.58 1885.95 1596.02

* 269500.000 100000 .00 00 93194 270000 941.56 00 94199 15.92 5.8, 78301 676.73
* 299500.000 1000.00 .00 .00 931.94  2700.00 941,71 .00 942.12 14.76 5.69 808.57 702.75
* 300500.0600 1000.00 .00 .00 932.50 2700.00 942.80 .0g 943.09 7.92 4.97 900.91  959.45
300500.000 1000.00 .00 .00 932.50 2700.00 942.88 .00 943.16 7.64 4.9 914.43 977.03
302050.000  1550.00 .00 .00  935.80 2700.00  943.91 .00 944.02 4.49 3.23  1691.35 1273.66
302050.000 1550.00 .00 .00 935.80 2700.00 943.97 .00 944.09 4,63 3.30 1569.76 1255.33
5.010  1300.00 .00 .00 936.50 2700.00  944.60 .00 966.84 8.54 4.43  1085.50 923.78
- 5.010 1300.00 .00 .00 936.50 2700.00 944,68 .00 944,93 8.68 4.50 980.07 916.25
5.020 1300.00 .00 .00 937.20 2700.00 945.77 .00 966.09 10.41 5.07 873.00 836.68
5.020 1300.00 .00 .00 937.20  2700.00 945.85 .00 966.19 10.44 5.12 781.85 835.65
306000.000 1350.00 .00 .00 937.90 2700.00 947.19 .00 947.56 11.17 5.53 766.41 B07.74
306000.000 1350.00 .00 .00 937.90 2700.00 947,28 .00 9467 .67 11.25 5.59 711.14 805.00
* 307400,000  1400.00 .00 .00  938.20 2700.00  948.42 .00 948.59 5.04 3.89  1355.01 1202.62
_ * 307400.000 1400.00 .00 .00 938.20 2700.00 948,56 .00 Q48,72 5.21 3.85 1247.00 1183.09
T 309056.000  1656.00 .00 .00 940.80 2700.00  949.41 00 949.79 9.85 5.0  598.33  860.33
309056.000  1656.00 .00 .00 940.80 2700.00  949.54 .00 949.91 9.25 4.9  611.72  887.47
309105.000 49.00 .00 .00 939.10  2700.00 949.48 .00 949.84 10.63 4.84 558.00 823.12
R 309105.000 49.00 .00 .00 939.10 2700.00 949.61 .00 949.96 10.07 4.76 567.75  850.49
309106..000 1.00  950.80  949.70  939.10 2700.00  949.47 00 949.86  19.70 4.99 540,71 608.29
309106.000 1.00 $50.80 949.70 $39.10  2700.00 949,60 .00 9459.97 18.79 4.91 550.22 622.82
309138.000 32.00 950.80 949.70 939.10  2700.00 949.54 .00 949.92 19.23 4.95 545.55 615.67
309138.000 32.00 950.80 949.70 939.10 2700.00 94966 .00 950.03 18.38 4.87 554.79 629.82
309139.000 1.00 .00 00 939,10 2700.00  949.57 00 949.92 10,23 4.78  564.87  844.00
o 309139.000 1.00 .00 00 939.10  2700.00 949.69 .00 950.04 .72 4.70 574.26 865.84
309188.000  49.00 .00 .00 940.80  2700.00  949.72 00 949.97 6.82 431 888.60 1033.99
- 309188.000 49.00 .00 .00 940.80 2700.00 949.84 .00 950.08 6.42 4,22 909.73 1065.64
- 310850.000 1662.00 .00 .00 941.60 2700.00 950.97 .00 951.08 6.27 3.43  1738.69 1078.27
310850.000 1662.00 .00 .00 941.60 2700.00 951,04 .00 951.13 6.05 3.39  1763.08 1097.73
313050.000  2200.00 .00 .00 943.60 2700.00 952.54 .00 952.67 B.35 3.58 1512.51 934.33
313050.000  2200.00 .00 .00 943,60 2700.00  952.62 .00 952.7% 9.10 376 1292.23 894,95

1
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SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10%Ks VCH AREA 01K
315865.000 2815.00 00 .00 948.40  2700.00 955.20 .00 955,44 11.52 3.95 712.93  795.47
315865.000  2815.00 o0 .00 948.40 2700.00  955.33 .00 955.56  10.70 3.86 732.30 825.39
315964.000 99.00 .00 .00 947.20 2700.00 955,29 .00 955.53 6.77 3.94 704.06 1037.50
3159464.000 99.00 .00 00 947.20 2700.00 955.41 .00 955.65 6.89 3.90 691.68 1028.25

* 3159065.000 1.00 955.80 954.80 947.20  2700.00 955.26 .00 955.56 30.05 4.39 631.32  492.56
* 315965.000 1.00 955.80 954 .80 947.20  2700.00 955.38 .00 955.68 30.05 4.39 631.32  492.56
315999.000 34.00 $55.80 954,80 947.20 2700.00 955.37 .00 955.66 30.05 4.39 631.32 492.56
315999.000 34.00 955.80 954,80 947.20 2700.00 955.49 .00 955.78 30.05 4.39 631.32 492.56
* 316000.000 1.00 .00 .00 947.20 2700.00  955.44 .00 955.67 6.34 3.86  718.70 1071.89
* 316000.000 1.00 .00 .00  947.20 2700.00  955.56 .00 955.79 6.48 3.83  705.50 1060.77
316049 .000 49.00 .00 .00 945.70 2700.00 955.46 .00 955.71 7.09 4.30 915.98 1013.94
316049.000 49.00 .00 .00 945.70 2700.00 955.58 .00 955.33 7.04 4.33 856.45 1017.79

—
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100-YEAR FLOOD

SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL OIFWSP DIFWSX DIFKWS TOPWID XLCH
298500.000  2700.00 941.30 .00 .00 .00 55%.35 .00
298500.000  2700.00 941,40 .10 .00 .10 360.00 .00

* 299500.00¢ 2700.00 941.56 .00 .26 .00 168.07  1000.00
* 299500.000 2700.00 941.71 .15 3 .15 170.07 1000.00
* 300500.000 2700.00 942.80 .00 1.26 .00 177.11  1000.00
300500.000 2700.00 942.88 .og 1.17 .08 178.12  1000.00
302050.000  2700.00 943.91 .00 1.1 .00 525.87 1550.00
302050.000 2700.00 943.97 .06 1.09 .06 433.57 1550.00
5.010 2700.00 944.60 .00 .69 .00 435.09  1300.00
5.010 2700.00 944 .68 .07 .71 .07 277.76  1300.00
5.020 2700.00 945.77 .00 1.17 .00 318.11  1300.00
5.020 2700.00 945.85 .09 1.18 .09 178.51  1300.00
306000.000 2700.00 947.19 .00 1.42 .00 185.64  1350.00
- 306000.000 2700.00 947.28 .09 1.43 .09 125.38 1350.00
-- % 307400.000 2700.00 948,42 .00 1.23 .00 429.03  1400.00
* 307400,000 2700.00 948.56 13 1.27 .13 286.62 1400.00
309056.000 2700.00 949 .41 .00 .99 .00 100.00  1656.00
309056.000 2700.00 949.54 .13 .99 .13 100.00  1656.00
309105.000 2700.00 949.48 .00 07 .00 76.00 49.00
309105.000 2700.00 949.61 93 .06 3 76.00 49.00
309106.000 2700.00 949.47 .00 -.01 .00 76,00 1.00
309106.000  2700.00 949.60 A3 -.01 .13 76.00 1.00
) 309138.000 2700.00 949.54 .00 07 .00 76.00 32.00
_ 309138.000 2700.00 949.66 .12 .07 .12 76.00 32.00
_ 309139.000 2700.00 949.57 .00 .03 .00 76.00 1.00
309139.000 2700.00 949.69 12 .03 .12 76.00 1.00
309183.000 2700.00 949.72 .00 .15 .00 175.00 49.00
309188.000 2700.00 949.84 12 15 12 175.00 49.00
310850.000 2700.00 950.97 .00 1.25 .00 396.66 1662.00
310850.000 2700.00 951.04 .06 1.19 .06 397.49  1662.00
- 313050.000 2700.00 952.54 .00 1.57 .00 387.07 2200.00
B 313050.000 2700.00 952.62 .08 1.58 .08 239.19  2200.00
1

B 16NOV94 13:49:48 PAGE 23

SECNO Q CWSEL DIFWSP DIFWSX OIFKWS TOPWID XLCH
315865.000 2700.00 955.20 .00 2.66 .00 149.10  2815.00
315865.000  2700.00 955.33 13 2.7 -13 149.45  2815.00
315964.000 2700.00 955.29 .00 .09 .00 101.60 99.00
315964.000 2700.00 955.41 .12 .08 .12 95.60 99.00

* 315965.000  2700.00 955.26 .00 -.03 .00 101.60 1.00

* 315965.000  2700.00 955.38 .12 -.03 .12 101.60 1.00
315999.000 2700.00 955.37 .00 .10 .00 101.60 34.00
315999.000 2700.00 955.49 .12 .10 .12 101.60 34.00

* 316000.000 2700.00 955.44 .00 .07 .00 101.60 1.00

~_ * 316000.000 2700.00 955.56 .12 .08 12 95.60 1.00
316049.000 2700.00 955.46 .00 .02 .00 200.00 49.00

— 316049.000 2700.00 955.58 .1 .02 .1 153.59 49.00




16N0V94

13:49:48

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO= 299500.000
WARNING SECNO= 299500.000

" WARNING SECNO= 300500.000

WARNING SECHO= 307400.000
WARNING SECHO= 307400.000

WARNING SECNO= 315965.000
WARNING SECNO= 315965.000

WARNING SECNO= 315000.000
WARNING SECNO= 314000.000

16NOVS4

FLOODWAY DATA,

13:49:48

100-YEAR

PROFILE NO. 2

298500.000
299500.000
300500.000
302050.000

5.010

5.020
306000.000
307400.000
309056.000

- 309105.000

309106.000
309138.000
309139.000
309188.000
310850. 000
313050.000
315865000
315964000
115965.000
315999.000
316000.000
316049000

PROFILE=
PROFILE=

PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

FLOOD

------ FLOODWAY ==-----
STATION  WIDTH  SEC

TION MEAN

AR
360. 1886. 1.4
170. 809. 3.3
178. 914. 3.0
434, 1570. 1.7
278, 980. 2.8
179. 78z. 3.5
125. 711, 3.8
287, 1247. 2.2
100. 612. 4.4
76. 568. 4.8
76. 550. 4.9
76. 555. 4.9
76. 574. 4.7
175, 910. 3.0
397. 1763. 1.5
259. 1292. 2.1
149. 732. 3.7
96. 692. 3.9
102. 631, 4.3
102. 631. 4.3
96. 706. 3.8
154. 856. 3.2

- DA -

CONVEYANCE
CONVEYANCE

CONVEYANCE

CONVEYANCE
CONVEYANCE

CONVEYANCE
CORVEYANCE

CONVEYANCE
CONVEYANCE

CHANGE
CHANGE

CHANGE

CHANGE
CHANGE

CHANGE
CHANGE

CHANGE
CHANGE

OUTSIDE
OUTSIDE

OUTSIDE

OUTSIDE
OUTSIDE

QUTSIDE
OUTSIDE

OUTSIDE
OUTSIDE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

WATER SURFACE ELEVATION
WITHOUT DIFFERENCE
EA VELOCITY FLOODWAY FLOODWAY

WITH

941.4
941.7
942.9
944.0
Q4h. 7
945.9
947.3
948.5
949.5
949.6
949.6
949.6
949.7
949.8
951.1
952.6
955.3
955.4
955.4
955.5
955.5
935.6

941.3
941.6
942.8
943.9
944 .6
945.8
947.2
948.4
949.4
949.5
949.5
949.5
949.6
949.7
951.0
952.5
955.2
955.3
955.3
935.4
955.4
955.5

-1
-1

RANGE
RANGE

RANGE

RANGE
RANGE

RANGE
RANGE

RANGE
RANGE

PAGE

PAGE
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DEPARTMENT OF THE ARMY
DETROIT DISTRICT, CORPS OF ENGINEERS
BOX 1077
DETROIT, MICHIGAN 46231-1077
TR ey
AR L ;}
IN REFLY REFER TO November 17, 1994 ¥ e die
Great Lake Hydraulics and Hydrology Branch NOV 18 1994

Engineering & Planning Division
REL il DEmvrges
LANG & WwaTip :".?féu:*.'é:-:::‘ﬁ.‘:i'i‘NT
Mr. Bruce Menerey, P.E.
Technical Programs
Land and Water Management Division
" Michigan Department of Natural Resources
P.O0. Box 30028
Lansing, Michigan 48909
Dear Mr. Menerey:
. Subnmitted for your review and approval is a copy of the
hydraulic calculations for the Chippewa River in the Fork
Township, Mecosta County, Michigan Flood Insurance Study. The
hydraulic analysis is being submitted in the form of a PC
diskette containing the HEC-2, 100- and 500-year unencroached and
encroached input and output data. Also enclosed are; a brief
write—-up dealing with items that will assist the review process,
a copy of the field notes at bridge and valley sections, and a
~ map showing the surveyed cross-section locations.

Based on current scheduling and workload, a response from
your office within two weeks would be appreciated.

If you have any questions regarding the enclosed data,
please contact Ms. Hanna Kobylinski at (313) 226-4761 or Mr.
David Schweiger at (313) 226-4886.

Sincerely,

Ron . Wilshaw, P.E.
Chief, G.L. Hydraulics and
Hydrology Branch
Enclosure




Fork Township, Mecosta County, Michigan FIS
Hydraulic Computation Background Information

This study covers the Chippewa River from 10th Avenue, the
upstream corporate limit to the Mecosta-Isabella county line, the
downstream corporate limit. The 100- and 500-year floods are
being modeled with discharges as previously approved by the
Michigan Department of Natural Resources. Water surface
elevations were computed using the COE HEC-2 step-backwater
computer program.

Cross section data for the backwater analysis were obtained
by a field survey completed in June 1994. All bridges and valley
sections were surveyed to obtain elevation data and structural
geometry.

Channel and overbank roughness factors (Manning's "n") used
in the hydraulic computations were chosen by engineering

judgement and were based on field observations of the stream and
flood plain areas.

The starting water surface elevations for the Chippewa River
were based on the existing Isabella County FIS.

The floodway profile model was determined by further
encroaching the natural profile model to obtain allowable 0.1
foot increase in the 100-year water surface profile.
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16N0VF4 13:10:21

FORK TOWNSHIP, MICHIGAN
CHIPPEWA RIVER
100-YEAR FLOOD
1CHECK INQ NINY IDIR
0 P4 0 0
NPROF IPLOT PRFVS XSECY

1 0 -1

VARIABLE CODES FOR SUMMARY PRINTOUT
150

-070 -120 040
2 2700 3700

-1

X
X
X
X
X
X
X

STRT
0

XSECH

X XXXXXXX
X X
X X

OOOC XXKX

X X

XX

XXX

METRIC
0

FN

2

P2 I T

XXXXX
X

BVIN
0

ALLDC

D/S STUDY LIMIT - C.S. BP FROM ISABELLA CO. MOVED UPSTREM
0 0

298500 27 1236
950.0 0 940.0
937.1 1130 938.4
934.8 1240 933.0
932.3 1290 934.8
951.7 13%0 947.0
953.5 1510 953.9

1300

860
1155
1250
1299
1410
i535

CROSS SECTION A MOVED DOWNSTREAM

299500 23 254
955.1 0 954.9
953.0 216 938.9
932.5 270 932.5
938.1 300 938.6
949.6 479 952.4

-070 .0a0 .035

CROSS SECTION A

300

50
245
275
336
493

935.9
937.4
?31.1
937.0
951.4

1000
954.1
936.7
932.7
936.7
954.0

1000
1180
1260
1300
1435

1000
100
254
280
369
550

X
OO0

S

XXXXX

Q
0

184

0
9356.2
935.7
931.1
936.8
952.3

1000
953.5
934.2
933.1
40,2

XXXXX

X X
X

XXXXX

X

X

IO

WSEL
941.3

CHNIM

1050
1205
1270
1320
1460

150
261
285
385

e e e e 2k e vhe o e e e i vl e ol e e e i e ke e ke el i e

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET, SUITE D
DAVIS, CALIFORNIA 95616-4687
(916) 756-1104

* % & ¥ »
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]
*
*
*
*
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FQ

ITRACE

.27
936.3
935.6
931.5
952.5
953.5

-.56
953.1
933.1
934.2
943.6

1105
1236
1280
1360
1485

200
265
290
423

1

B




L}

X1 300500 23 254 300 1000 1000 1000

GR 955.1 0 954.9 50 954.1 100 953.5 150 953.1 200
GR 953.0 216 938.9 245 936.7 254 934.2 261 933.1 265
GR 932.5 270 932.5 275 932.7 280 933.1 285 934.2 290
GR 938.1 300 938.6 336 936.7 369 940.2 385 943.6 423
GR 949.6 479 952.6 493 . 954.0 550
1
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CROSS SECTION B

X1 302050 25 170 250 1550 1550 1550

GR 954.1 0 953.2 25 952.1 50 943.8 65 941.6 75

GR 941.5 1t} 940.6 125 940.5 150 940.0 170 937.7 185

GR 937.1 193 936.7 194 935.9 204 935.8 214 936.0 224

GR 936.5 234 937.1 244 940.1 250 940.7 300 940.7 350
~ GR 941.2 400 941.6 450 942.3 500 942.3 575 950.0 650
- X 5.01 bh 197. 266. 1300.0 1300.0 1300.0

GR 954.4 0. 953.7 29. 953.4 39. 952.9 58. 947.3 75,
- GR 946.9 78. 945.7 a7. 945.7 97. 1 945.5 110, 945.0 116,

GR 942.5 139. 942.1 145, 941.5 158. 941.3 174. 941.2 178.

GR §960.6 197. 939.1 204. 938.3 210. 937.6 216, 937.3 217,

GR 936.7 225, 936.5 234, 936.8 263, 937.1 246. 937.4 252.

GR 938.0 259. 938.3 261, 941.0 266. 961.1 282. 942.1 295.

GR 942.5 310. 942.8 337. 962.9 354. 943.0 372. 943.1 398.

GR 943.1 407. 943.3 442, 944.0 477. 944.1 486, 944.3 512.

GR 944.3 547. 944.3 551. 946.8 582. 949.8 617,

X1 5.02 44 225, 283. 1300.0 1300.0 1300.0

GR 9564.7 0. 954.2 33. 954.1 b4, 933.7 b6. 950.7 B6.

GR 950.5 89. 949.9 99. 949.8 11. 949.5 125, 948.4 132.

GR 944 .2 158. 943.6 165. 942.4 180. 942.1 198. 9462.1 202.

GR 941.1 225. 939.6 . 230. 938.8 234, 938.2 240. 938.0 240.

GR 937.5 247. 937.2 253. 937.7 262. 937.9 265. 938.4 270.

GR 939.0 276. 939.5 278. 941.8 283. 941.9 296. 943.7 307.

GR 944 .2 321. 944.9 343. 945.0 358. 945.2 373. 945.0 396.

GR 945.0 403. 945.0 434, 945.7 4b4, 945.9 471, $46.3 494.

- GR 946.4 524. 946.4 528. 947.7 554. 949.5 584,
CROSS SECTION C

X1 306000 26 233 300 1350 1350 1350

X3 375

GR $55.0 0 954.7 50 956.3 100 954.1 125 953.7 141

GR 945.9 178 943.4 203 942.9 228 9461.7 253 940.0 257

GR 938.7 264 937.9 274 938.8 284 940.0 294 942.7 300

GR 942.8 n 945.4 320 947.1 350 947.4 375 946.9 400

GR 946.7 425 947.6 450 948.4 475 948.5 500 948.6 525

GR 949.3 550

CROSS SECTION D

X1 307400 28 346 400 1400 1400 1400

GR 950.0 0 945.2 125 945. 1 150 945.5 175 945.5 200

GR 945.5 225 945.3 250 945.5 275 945.6 300 945.4 325

GR 943.2 346 940.9 350 939.4 355 938.7 365 938.3 375

GR 938.2 385 940.9 395 941.8 400 $965.4 400 947.6 407

GR 94L7.6 425 948.1 450 948.5 475 950.1 500 951.3 508

GR 957.4 524 957.9 553 959.1 569

1

16H0V94 13:10:21 PAGE 3

CROSS SECTION E

Xt 309056 29 250 319 1656 1656 1656

X3 0 0 0 228 0 328

GR 9564.3 0 954.5 25 954.3 30 954.5 5 954.4 100
GR 954.3 125 954.4 150 953.7 175 951.8 200 950.0 220
GR 945,6 250 942.2 260 941.1 270 940.8 280 940.9 2590
GR 941.2 300 941.6 310 942.2 312 945.9 319 946.3 350
GR 946.3 LY4) 946.2 400 946.2 425 946.0 450 946.6 475
GR 94T.4 500 947.9 525 949.0 550 950.0 600

NC 070 .070 .035 .1 .3

X1 309105 24 249 325 49 49 49

GR 952.9 0 952.8 25 952.4 ] 952.0 125 951.6 175
GR 951.2 225 951.0 249 946.7 249 942.5 268 941.0 272
GR 940.9 273 940.4 279 939.1% 289 940.9 298.5 941.2 299.5

T6R 941.8 304 942.5 314 944.1 325 951.0 325 951.0 375




BT
BT

950.8 425 951.0 475
.070 .070 .035 .3
DOWNSTREAM FACE OF 19 WILE ROAD
209108 25 259 325
23 o 952.9 0
125 952.0 0 17
951.0 946.7 249 951.0
941.0 273 951.0 940.9
298.5 951.0 940.9 299.5
951.0 949.7 525 951.¢
0 475 951.0 0
952.9 1] 932.8 25
951.2 225 951.0 249
940.9 273 940.4 279
941.8 304 942.5 34
950.8 425 951.0 475
UPSTREAM FACE OF 19 MILE ROAD
309138 0 0 0
0 0 0 0
.080 .080 .035 -1
309139 0 0 0
309188 29 250 319
o 0 0 227
954.3 0 954.5 25
954.3 125 954.4 150
945.6 250 942.2 260
941.2 300 941.6 310
946.3 375 946.2 400
94T .4 500 947.9 525
SNOVGG 13:96:21
.100 -100 040 .1
CROSS SECTION F
310850 22 344 400
951.0 0 946.7 125
946.5 225 945.9 250
945.8 344 943.4 354
943.4 3%0 953.6 400
958.8 625 959.0 650
CROSS SECTION G
313050 26 321 400
952.6 0 949.4 100
948.4 200 948.1 225
946.7 321 945.4 321
943.6 345 944.1 355
956.3 425 956.1 450
958.2 650
CROSS SECTION H
315865 30 250 372
0 [ ] 250
954.7 0 954.8 25
958.1 125 957.9 150
955.9 250 §51.1 263
948.9 320 948.7 330
949.2 362 954.0 372
954.2 475 954.8 500
.0B0 .080 .035 |
15964 30 256 351.6
959.3 0 958.4 50
956.0 250 951.6 250
948.4 272 948.4 274.5
947.8 30% $947.8 302
947.2 327 948.0 339
955.9 400 956.1 450
.080 .080 .035 3
DOWNSTREAM FACE OF 10TH AVE.
315965 0 0 0
26 4] 959.3 0
150 956.5 0 200

951.3

25
951.6
949.7

273
951.0
944 .1

525
952.4
946.7
939.1
Dbk 1
951.3

954.3
953.7
941.1
942,2
46,2
94%.0

1662
946 .4
946.0
942.7
952.0

2200
949.9
947.9
945 .1
945 .1
956.8

2815

954.7
§957.4
949 .2
949.0
954.0
955.5

957.2
951.0
948.3
$47.5
949.1
956.6

50
956.1

325

1
952.8

272
951.0
941.2

rn
951.3

249
289
325
525

49
402

50
175
270
312
425
550

1662
150
275
360
425

2200
125
250
322
365
500

2B15
401
50
175
275
340
400
550

99
100
256

275.5
312
349
500

958.4
0

951.5

[ =Y

951.0
949.7
299.5
951.¢

952.0
942.5
940.9
951.0
951.5

49

954.5
951.8
940.8
945.9
946.0
$50.0

1662
945.8
946.0
941.6
959.5

2200
949.6
947.9
4.3
947.3
957.5

2815

955.4
957.6
948.5
948.9
953.8
955.5

99
956.5
949.8
948.3
947.5
951.0
957.4

575

951.2
949.7
298.5
95t.0

0

575
125
268
298.5
325
575

200
280
319
450
600

175
300
370
566

150
2rs
325
366
550

200
300
350
425
575

150
258
286
322
351.6
550

100
956.0

952.4

272
951.0
949.7

425
951.5
951.6
941.0
941.2
951.0

954.4
950.0
940.9
946.3
946.6

46,5
945.4
941.7
959.3

948.1
947.1
944 .0
935.1
957.8

956.4
957.6
QLB 4
948.6
954.4
955.5

957.2
931.6

249
951.0
949.7

325
950.8

175
272
299.5
375

100
220
290
350
475

200
325
380
600

175
300
335
400
600

100
225
310
360
450
600

200
262
296
326
351.6
600

250




BT 956.0 954.8 274.5 956.0 954.8 274.5 956.0 948.4 275.5 956.0

. BT 948.3 275.5 956.0 954.8 301 955.9 954.8 n 955.9 947.8
BT 302 955.9 947.8 302 955.9 954.8 326 955.8 954.8 326
BT 955.8 947.2 327 955.8 947.2 327 955.8 954.7 351.6 955.8
BT 954.8 351.6 955.8 951.0 400 955.9 o 450 956.1 o
BT 500 956.6 ¢ 550 957.4 0 600 958.6 0
1
16M0VP4 13:10:21 PAGE 5

UPSTREAM FACE OF 10TH AVE.

X1 315999 0 0 ¢ 34 34 34
) ¥ ¢ 0 ¢ 0 0 0 L]
NC .080 .080 .035 A .3
X1 316000 o ¢ 0 1 1 1
CROSS SECTION I
X1 3156049 37 250 318 49 49 49
x3 ¢ 0 0 160 [ 350
GR 955.8 0 955.3 25 954.9 50 954.7 5 954.7 100
GR 954 .4 125 954.3 150 954 .4 s 953.9 196 950.3 213
GR 949.2 214 949.0 215 949.2 217 950.4 218 950.8 225
GR 930.6 250 949.3 253 949.2 260 948.3 270 947.3 280
__ GR 9%46.2 2%0 945.7 300 946.7 310 949.2 34 953.3 318
_ Gr 953.1 325 952.8 350 952.7 rs 953.7 400 953.9 425
_ GR 9546 450 956.2 475 956.7 500 957.5 525 958.7 550
. GR 959.7 575 962.7 s
1
16NOV94 13:10:21 PAGE &
SECNO CEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
d QLoB QCH GROB ALOB ACH AROB voL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL Ipc 1CONT CORAR TOPWID ENDST
*PROF 1
0
CCHV= .100 CEHV= -300
*SECNO 298500.000
D/S STUDY LIMIT - C.S. BP FROM ISABELLA CO. MOVED UPSTREM
298500.000 9.93 941.30 .00 941.30 941.35 .05 .00 .00 935.87
2700.0 1321.9 1328.6 49.6 1536.0 544.8 105.4 .0 .0 937.27
.00 .86 2.44 47 .070 .040 .120 .000 931.37 771.42
.00025¢9 0. g. 0. 0 0 0 .00 559.35 1330.78

*SECNC 299500.000

3302 WARNING: COMVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .40
- CROSS SECTION A MOVED DOWNSTREAM
T 299500.000 9.62 941.56 .00 .00 941.99 43 .53 11 936.14
' 2700.0 97.2 2165.1 437.7 49.5 371.0 362.5 34.1 8.3 937.54
.06 1.96 5.84 1.2% .070 .040 .120 .000 931.94 238.38
.001592 1000. 1000. 1000, 0 0 ¢ .00 168.07 406.45

*SECKO 300500.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1,42

CROSS SECTION A

300500.000 10.30 942 .80 .00 .00 943.09 .29 1.09 .01 936.70
2700.0 90.8 1998.5 610.7 60.7 402.4 437.8 53.4 12.3 938.10

.12 1.50 4.97 1.39 070 .035 .080 .000 932.50 236.97

. 000792 1¢00. 1000. 1000. 2 0 0 .00 177.11 414.09

*SECNO 302050.000
CROSS SECTION B

- 302050.000 an 943.91 .00 .00 944.02 1 .91 .02 940.00
2700.0 280.8 1781.2 638.1 299.7 551.2 B40.4 $9.5 24.8 940.10
.30 9% 3.23 .76 070 .035 .080 .000 935.80 64.80

.000449 1550. 1550, 1550. 3 0 0 .00 525.87 590.67




DOWNSTREAM FACE OF 19 MILE ROAD

16NOV94 13:10:21 PAGE 7
SECNO  DEPTH CWSEL  CRINS  WSELK  EG HY HL oLOSS L-BANK ELEV
Q QLB aCH QROB ALOB ACH ARCB voL WA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE  XLOBL XLCH XLOBR ITRIAL  IDC 1CONT CORAR  TOPWID  ENOST
#SECND 5.010
5.010 8.10  944.60 .00 00 944.84 .2 .79 04 940.60
2700.0 264.9 2098.0 337.1 205.6 473.2 406.7 141.0 39.2 941.00
.40 1.29 4.43 .83 .70 .035 .080 000  936.50 119.66
.000854 1300. 1300, 1300. 2 0 0 .00 435.09  554.75
*SECNO 5.020
5.020 8.57  945.77 .00 .00 946.09 .32 1.22 02 941.10
2700,0 348.2 2137.8 194.0 2356.1 421.5 215.4 170.2 50.4 941,80
49 1.56 5.07 -90 .070 .035 .nan ,nnn 917.20 148,29
.001041 1300, 1300. 1300. 2 0 0 00 318.11  466.40
*SECNO 306000.000
3470 ENCROACHMENT STATIONS= .0 375.0 TYPE= 1 TARGET= 374.999
CROSS SECTION C
_ 306000.000 9.29 947.19 .00 .00 947.56 37 1.46 .0f 941.70
2700.0  517.2  2048.3  134.4  290.7  370.5 105.2 195.6 $8.2  942.70
_ .57 1.78 5.53 1.28 070 035 080 . 000 937.90 $71.88
001117 1350, 1350, 1350. 2 0 0 .00 185.64  357.52
*SECNO 307400.000
3302 WARNING: COMVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.49
CROSS SECTION D
307400.000  10.22  948.42 .00 .00 948.59 A7 1.01 02 943.20
2700.0 - 792.7  1889.0 18.3  823.6  485.6 45.8  229.7 68.1  945.40
.70 .96 3.89 40 .070 .035 .080 .000 938.20 41.09
000506 1400, 1400, 1400, 2 0 0 .00 429.03  470.13
*SECNO 309056.000
3470 ENCROACHMENT STATIONS= 228.0  328.0 TYPE= 1 TARGET= 100.000
CROSS SECTION E
309056. 000 8.61 949.41 .00 .00 Q4L9.79 .38 1.13 .06 945.60
2700.0 53.0  2613.6 33.4 48.3  519.0 31.0 266.8 78.1  945.90
79 1.10 5.04 1.08 .070 .035 080 000 940.80  228.00
000985 1656. 1656. 1656. 2 o 0 .00 100.00  32B.00
16NOVO4 13:10:21 PAGE 8
SECNO  DEPTH CWSEL  CRIMS  WSELK  EG HV HL oLOSS L-BANK ELEV
a aLos acH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL ipc ICONT CORAR TOPWID ENDST
CCHV= .100 CEHV= .300
*SECNO 309105.000
309105. 000 10.38  949.48 .00 00 949.84 .36 .05 .00 951.00
2700.0 .0 2700.0 .0 .0 558.0 0 2675 78.2  951.00
79 .00 4.84 .00 .000 .035 .000 .000 93910  249.00
001063 49, 49, 49, 2 0 0 .00 756.00 325.00
CCHV= .300 CEHV= .500
*SECNO 309106.000
- 3370 NORMAL BRIDGE, NRD= 23 MIN ELTRD=  950.80 MAX ELLC=  949.70




309106.000 10.37 P49.47
2700,0 .0 2700.0

.79 .00 4.99
.001970 1. 1.

*SECNO 309138.000

.00 949.86 .39
.0 540.7 .0
.000 .035 .000
1 0 0

3370 NORMAL BRIDGE, NRD= 23 MIN ELTRD=  950.80 MAX ELLC= $49.70

UPSTREAM FACE OF 19 MILE ROAD

309138.000 10.44 949 .54
2700.0 .0 2700.0

.80 .00 4.95
-001923 32. 32.

CCHV= . 100 CEHv= .300
*SECNO 309139.000
309139.000 10.47 949.57
2700.0 .0 2700.0
.80 .00 £.78
.001023 1. 1.

*SECNO 309188.000

3470 ENCROACHMENT STATIONS=
309188.000 8.92 949,72
2700.0 47.9 2328.7
.80 .85 4.31
. 000682 49. 49,

16NOVD4 13:10:21

SECNO DEPTH CuWSEL
Q QaLos Qch
TIME VLOB VCH
SLOPE XLOBL XLCH

CChv= -100 CEHRv= .300
*SECNC 310850.000
CROSS SECTION F

ocn 07
2.37 95097

1309.1 1390.9
.98 3.43
1662. 1662,

*SECNO 313050.000
CROSS SECTION G
313050.000 B.9%% 952.54
£700.0 1143.1 1556.9
1.25 1.06 3.58
.000835 2200. 2200,

*SECNO 315865.000

3470 ENCROACHMENT STATIONS=
CROSS SECTION H
315865.000 6.80 955.20
2700.0 .0 2680.5
1.45 .00 3.95

.001152 2B15. 2815.

CCHy= -100 CEHv= -300

*SECNO 315964 .000
315964 .000 8.09  955.29
2700.0 21.2 2678.8
1.45 .88 3.94

-000677 99. 99.

CCHv= .300 CEHV= .500

.00 .00 949.92 .38

.0 .0 545.5 -0
.00 -000 .035 .000
32, 2 0 ¢

402.0 TYPE= 1 TARGET=
.00 949.97 .25
56.0 540.8 291.8
.080 .035 -080

2 0 0

WSELK
ALOB
XNL
ITRIAL

951.08
405.1
.040

0

401.0 TYPE= TARGET=

.00 955.44 .24
.0 678.1 34.8
.000 .040 .100

z 0

.00
267.5
.000
-16.95

.06
267.9
.000
-17.08

.00
267.9
000

.00

.01
78.2
939.10
76.00

.00
78.3
939.10
76.00

.00
78.3
939.10
76.00

175.000

.04
268.7
.000
.00

HL
VoL
WTN
CORAR

.01
78.4
940.80
175.00

QLOSS
TWA
ELMIN
TOPWID

.01
89.3
941.60
396.66

01
109.1
$43.60
387.07

151.000

2.74
472.8
.000
.00

.04
126.5
948.40
149.10

951.00
951.00
249.00
325.00

951.00
951 00

TV v

249.00
325.00

951.00

325.00

945.60
945.90
227.00
402.00

L-BANK
R~BANK
SSTA
ENDST

951.00
955.80
250.00
351.60




*SECNO 315965.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIG = .47

3370 NORMAL BRIDGE, NRD= 26 MIN ELTRD=  955.80 MAX ELLC= 954.80

16N0VS4 13:10: 21 PAGE 10

o DOWNSTREAM FACE OF 10TH AVE.
_ 315965.000 B.06 955.26 .00 .00 955.56 .30 .00 .03 951.00
2700.0 23.3 2676.7 .0 21.0 610.3 .0 474.5 126.7 955.80
1.45 .1 4.39 .00 .080 .035 .000 .000 947.20 250.00
.003005 1. 1. 1. 2 0 0 -69.42 101.60 351.60

*SECNO 315999.000

3370 NORMAL BRIDGE, NRD= 26 MIN ELTRD=  955.80 MAX ELLC= 954.80

UPSTREAM FACE OF 10TH AVE.
~ 315999.000 8.17 955.37 .00 .00 955.66 .30 .10 .00 951.00
2700.0 23.3 2676.7 .0 21.0 610.3 .0 475.0 126.8 955.80
1.46 .11 4.39 .00 .080 .035 .000 .000 947.20 250.00
.003005 34, 34, 34. 2 0 0 -79.80 101.60 351.60

Hv= .300

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.18

316000.000 B.24 955.44 .00 -00 955.67 .23 -00 0% 951.00
2700.0 21.5 2678.5 .0 24.8 693.9 .0 475.0 126.8 $55.80
1.46 .87 3.86 .00 .080 .035 .000 -000 947.20 250.00
.000634 t. 1. 1. P4 0 0 .00 101.60 351.60

“SECND 31604%.000
3470 EWCROACHMENT STATIONS= 160.0 360.0 TYPE= 1 TARGET= 200.000
CROSS SECTION 1
316049 .000 9.76 955.46 .00 .00 955.7M .24 .03 .00 950.60
2700.0 348.0 2259.1 92.8 284.8 525.6 105.5 475.9 127.0 953.30
1.46 1.22 4.30 .88 .080 .035 .080 .000 945.70 160.00
- m - q n n | : ) -

49, 49, 49, 2 0 ] .00 206.00 360,00

- 16HOVS4 13:10:21 PAGE 11

T FORK TOWNSHIP, MICHIGAN
- T2 CHIPPEWA RIVER
: T3 500-YEAR FLOW

Jt  ICHECK ING NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 3 0 0 0 0 0 0 943.2 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 18M CHNIM ITRACE

15 0 -1

16N0OVS4 13:10:21 PAGE 12

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 0LOSS L-BANK ELEV
Q alLoB QCH Qaros ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
TOPWID ENDST




.0

CCHV= - 100 CEHV= .300

*SECNO 298500.000
— D/S STUDY LIMIT - C.S. BP FROM ISABELLA CO. MOVED UPSTREM
298500 .000 11.83  943.20 .00 943.20 943.24 .04 .00 .00 935.87
- 3700.0 2126.3 1494.2 7%.5 2573.9 666.4 168.5 .0 .0 937.27
.00 .83 2.24 A7 .070 040 120 .000 931.37 408,02
- 000168 0. 0. G. 0 1] ) .00 727.60 1335.62
®SECNO 299500.000
3302 WARNING: COMVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .35
CROSS SECTION A MOVED DOWNSTREAM
299500, 000 11.3¢ 943,28 .00 .00 943.73 .45 .37 2 936.14
3700.0 171.9  2761.5 766.6 79.5 450.2 562.4 51.7 10.5  937.54
.06 2.16 6.13 1.36 .070 040 .120 .000 931.94 234.84
.001358 1000. 1000. 1000. 2 0 0 .00 190.42 425,26
*SECNO 300500.000
N CROSS SECTION A
300500.000 11.90 944,40 .00 00 944 72 .32 57 .01 936.70
3700.0 150.5 2543 .1 1006.5 90.5 575.8 633.4 78.0 15.0 $38.10
12 1.66 5.34 1.59 070 035 .080 .000 932.50 233,469
.000734 1000. 1000. 1000. 2 0 0 00 196,75 430.44

*SECNO 302050.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.50

ROSS SECTION 8

X02050.000 9.57 945 .37 00 .00 945 .47 .09 13 .02 940.00
3700.0 467.6 2090.7 1141.7 455.2 668.1 1348.3 143.3 28.1 940.10
32 1.03 3.13 .85 .070 .035 .080 .000 935.80 62.16
.000326 1550. 1550. 1550. 2 1] 0 .00 542.73% 604 .89
|
- 16NOVS% 13:10:21% BACE 1%
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLoB acH QROB ALOB ACH AROB VoL TWA R-BANK ELEY
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
- SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .69

_ 5.010 %.38 945.88 .00 0o 946.09 .21 .59 .04 940.60
3700.0 439.4 2488.3 772.3 7.9 561.5 786.4 205.0 43.5 941.00

) 43 1.38 4.43 .58 .070 .035 .080 .000 936.50 85.63
.000679 1300. 1300. 1300. 2 0 0 .00 484,98 570.62

*SECNO 5.020

5.020 9.65 946.85 .00 .00 947.19 34 1.06 .04 941.10

3700.0 577.0 2644.5 478.6 323.1 4B4.5 455.7 248.7 56.6 941.80

- .51 1.79 5.46 1.05 .070 .035 -080 .00o 937.20 141.57
001002 1300. 1300. 1300. 2 0 0 .00 395.53 537.09

3470 ENCROACHMENT STATIONS= .0 375.0 TYPE= 1 TARGET= 374,999
CROSS SECTION C
306000.000 10.36 948.26 .00 .00 948.71 .45 1.48 .03 941.70
3700.0 807.2 2632.0 260.7 380.1 420.7 183.5 283.6 66.0 942.70
.59 2.12 6.26 1.42 .070 .035 .080 .000 937.90 166.81
.001208 1350. 1350. 1350, 2 0 0 .00 208.19 375.00

*SECNO 307400.000




3302 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO = 1,58

CROSS SECTION D

- 307400.000 11.38 949.58 .00 .00 949.75 17 1.0t .03 943.20
3700.0 1357.7 2258.1 84,2 1194.3 548.1 141.6 329.7 77.0 94540

.72 1.14 .12 .59 070 .035 .0B0 .000 938.20 10.92

000481 1400. 1400. 1400. 2 0 0 .00 480.96 491.88

*SECNO 309056.000

3280 CROSS SECTION 309056.00 EXTENDED .50 FEET
1
16N0V9% 13:10:21 PAGE 14
SECNO  ODEPTH  CWSEL  CRIWS  WSELK  EG HV HL 0LOSS  L-BANK ELEV
a aLoB acH QROB ALOB  ACH AROB voL WA R-BANK ELEV
TIKE vL0B VCH VROB XNL XNCH XNR WTN ELMIN  SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL  IDC ICONT  CORAR  TOPMID  ENDST
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65
__ 3470 ENCROACHMENT STATIONS= 228.0  328.0 TYPE= 1 TARGET= 100.000
CROSS SECTION E
_ 309056.000 9.70  950.50 .00 .00 951.03 .53 1.7 A1 965.60
_ 3700.0  108.9  3537.2 53.9 72.4  594.6  40.9  378.9 BB 945.90
.80 1.50 5.95 1.32 .070 .035 080 000  940.80  228.00
001146 1656. 1656, 1656, 2 0 0 .00 100.00  328.00
© CCHv=  .100 CEWV= .30
_ *SECNO 309105.000
309105.000  11.47  950.57 .00 .00 $951.09 .52 .06 .00 951.00
3700.0 .0 3700.0 .0 .0 6413 .0 3797  B88.2  951.00
.80 .00 5.77 .00 .000 .035 000 .000  939.10  249.00
.001299 6. 49, 69. 2 0 0 .00  76.00 325.00
CCHV= .300 CEWV=  .500

*SECKO 309106.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .45

3370 NORMAL BRIDGE, NRD= 23 MIN ELTRD=  950.80 MAX ELLC= 949.70

DOWNSTREAM FACE OF 19 MILE ROAD

309106.000 11.39 950.49 .00 .00 951.18 .68 .00 .08 951.00

_ 3700.0 0 3700.0 .0 .0 557.5 .0 3R.7 88.2 951.00
.80 .0o 6.64 .00 .000 .035 .000 .000 939.10 249.00

006279 1. 1. 1. 2 ¢ 0 =77.67 76.00 325.00

*SECNO 309138.000
3370 NORMAL BRIDGE, NRD= 23 MIN ELTRD= 950.80 MAX ELLC= 949.70

UPSTREAM FACE OF 19 MILE ROAD

309138.000 11.59  950.49 .00 .00 951,38 .68 .20 .00 951,00
3700.0 .0 3700.0 .0 .0 557.5 .0 380,1 88.2  951.00
. .80 .00 6.64 .00 .000 .035 .000 000 §39.10 249,00
006279 32. 32. 32. 2 0 0 -92.94 76.00 325,00
1
16M0VY4 13:10:21 PAGE 15
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 0LOSS L-BANK ELEV
Q oLoB acH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME YLOB YCH VROB XNL ¥NCH XNR WTN ELMIN SSTA
= SLOPE XLOBL XLCH XLOBR ITRIAL IDC TCONT CORAR TOPWID ENDST
ECHV= .100 CEHv= .300

_*SECNO 309139.000




3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHAMGE

309139.000 11.82 $50.92 .00
3700.0 .0 3699.6 -4

.80 .00 5.5 .10
001146 1. 1. 1.

*SECNO 309188.000
3280 CROSS SECTION 309188.00 EXTENDED

3470 ENCROACHMENT STATIONS= 227.0
309188.000 10.37  951.17 .00
3700.0 98.4 3037.7 363.9
.81 1.10 4.7 1.37
.000660 49. 49. 49,
CCHv= .100 CEHy= .300

*SECNO 310850,000
3265 DIVIDED FLOW

3280 CROSS SECTION 310850.00 EXTENDED

CROSS SECTION £
310850.000  10.78  952.38 .00
3700.0  1996.6  1703.1 3
1.02 1.10 3.54 12
000556  1662. 1662. 1662.

*SECNO 313050.000
3280 CROSS SECTION 313050.00 EXTENDED

CROSS SECTION G

16N0VS4 13:10:21
SECNQ DEPTH CWSEL CRIWS
Q QLoB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLCBR
313050.000 10.19 953.79 .00
3700.0 1771.0 1929.0 .0
1.26 1.20 3.69 .00
.000766 2200. 2200. 2200.

*SECNO 315865.000
3280 CROSS SECTION 315865.00 EXTENDED

3470 ENCROACHMENT STATIONS= 250.0
CROSS SECTION H
315865. 000 7.92 956.32 .00
3700.0 0 3641.0 59.0
1.44 00 6.48 .88
.0011%0 2815. 2815. 2815.
CCHy= .100 CEHv= .300
*SECND 315964.000
315964 .000 9.20 956.40 .00
3700.0 38.1 3646.1 15.9
1.44 .70 4.64 .31
.000779 9. 9. 9.
CCHV= .300 CEHV= .500

*SECNO 315965.000

LE RANGE,
.00  951.40
.0 668.0
.000 .035
2 0
1.17 FEET
402.0 TYPE=
00 951,46
89.3  640.6
.080 .035
2 0
1.38 FEET
.00 952,48
1818.2  4B1.4
.100 .040
2 0
1,19 FEET
WSELK  EG
ALOB ACH
XNL XNCH
ITRIAL  IDC
.00 953.91
1478.5  522.9
.100 .040
2 0
.81 FEET
401.0 TYPE=
.00 956,62
.0 8135
.000 .040
2 0
.00 956.73
54.2  786.1
.080 .035
1 0

1

1

TARGET=
.29
411.8
.080
0

.10
2.5
.100

TARGET=

.31
67.1
.100

0

.33
51.8
.080

0

™

.00 .02
380.1 88.2
.000 939.10
.00 138.56
175.000
.04 02
381.1 88.4
.000 940.80
.00 175.00
1.00 .02
466.8 99.6
-00o0 941.60
.00 411.98
HL oLOoSS
VoL TWA
TN ELMIN
CORAR TOPWID
1.42 .01
555.5 120.0
000 943.60
.00 394.30
151.000
2.66 .06
648.6 137.6
-000 948.40
.00 151.00
.09 .01
650.7 138.1
.000 947.20
.00 318.69

$51.00
951.00
249,00
456.28

945.60
945.90
227.00
402.00

945.80
953.60

432.19

L-BANK

R-BANK
SETA

-2 Fo

ENDST

946.70
955.10

.00
394.30

955.90
954.00
250.00
401.00

$51.00
955.80
161.84
480,53

ELEV
ELEV

PAGE
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. 4

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .33

3370 WORMAL BRIDGE, NRD= 26 MIN ELTRD=  955.80 MAX ELLC= $54.80

DOWNSTREAM FACE OF 10TH AVE.

315965, 000 2.13 956.33 .00 .00 $56.80 4T .00 .07 951.00
3700.0 46.5 3620.7 34.9 40.1 651.7 42.1 650.7 138.1 $55.80
1.44 1.11 5.56 .83 .080 .035 .080 -000 947.20 171.56
006953 1. 1. 1. 2 0 0 -13:.1 301.19 472.75

*SECNO 315999.000
1

16NOVP4 13:10:21 PAGE 17
- SECNO DEPTH CRSEL CRIWS WSELK EG i HL OLOSS L-BANK ELEV

Q QLoB acH QROB ALOB ACH AROB VoL THA R-BANK ELEV
- TIME VLOB VCH VROB XNL XHCH XHR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL 1bc ICONT CORAR TOPWID ENDST

-~ 3370 NORMAL BRIDGE, NRD= 26 MIN ELTRD=  955.80 MAX ELLC= 954.80

- UPSTREAM FACE OF 10TH AVE.

31599%.000 9.43 956.63 .00 .00 957.03 .40 .21 .02 951.00
3700.0 4.7 3539.5 85.8 70.7 680.5 83.1 651.3 138.4 955.80
1.44 1.06 5.20 1.03 .080 .035 .080 .000 947.20 140.81
.005753 34. 34. 34. 2 0 0 -134.11 360.99 501.80
CCHV= -100 CEHv= .300

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2,94

316000.000 9.55 956.75 .00 .00 957.04 .29 .00 .01 951.00
3700.0 53.4 3607 .1 39.5 92.4 819.0 101.8 651.3 138.4 955.80
1.44 .58 4.40 .39 .080 .035 .080 .000 947.20 132.%4
.000665 1. 1. 1. 2 0 0 .00 3rr.23 509.38

*SECNO 316049.000

3470 ENCROACHMENT STATIONS= 160.0 360.0 TYPE= 1 TARGET= 200,000
_ CROSS SECTION 1

316049 .000 11.09 956.79 .00 .00 957.08 .29 .03 .00 950.60

3700.0 576.7 2937.9 185.4 404 .3 615.9 161.3 652.5 138.7 953.30

: 1.45 1.43 &.77 1.15 .080 035 .080 .000 945.70 160.00
- .000707 49. 49. 49. 2 0 0 .00 200.00 360.00

1
- 16NOVI4 13:10:21 PAGE 18

THIS RUN EXECUTED 16WNOVSL 13:10:28
o e e o e e e 07 o o o e e e e e e T T e e e e e v e
HEC-2 WATER SURFACE PROFILES
Version 4.6.2; May 1991
e v i i ieenty ol ol ok o o o o o v T O oA oA o o o i W Y W e ke e
h NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST
100-YEAR FLOGD
SUMMARY PRINTOUT TABLE 150
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG T0*KS VCH AREA 01K
298500.000 .00 .00 .00 931.37  2700.00 941.30 .00 941.35 2.59 2.44  2186.14 1676.25
298500.000 .og .00 .00 931.37  3700.00 943.20 .00 943 .24 1.68 2.246 3408.76 2857.58




|“““““““““““‘I 1
‘“““““““““““" 1

* 299500.000 3000.00 .00 .00 931.94 2700.00 941.56 .00 941.99 15.92 5.84 783.01 4676.73
* 299500.000  1000,00 .00 .00 931.94 3700.00 943.28 .00 943.73 13.58 6.13  1092.14 1003.94
* 300500.000 1000.00 .00 .00 932.50 2700.00 942,80 .00 943,09 7.92 4.97 900.91  959.45
300500.000 1000.00 .00 .00 932.50 3700.00 944 .40 .00 Q4472 7.34 5.34 1199.67 1365.99
302050.000 1550.00 .00 .00 935.80 2700.00 943.91 .00 944.02 4.49 3.23 1691.35 1273.66
* 302050.000 1550.00 .00 .00 $35.80 3700.00 945.37 .00 P45.47 3.2 313 2471.56 2048.50
5.010 1300.00 .00 .00 9346.50 2700.00 944 .60 .00 944 .84 8.54 4,43 1085.50 923,78
w 5.910 1300.00 .00 .00 936.50 3700.00 945.88 .00 946.09 &6.79 4,43 1665.83 1419.56
5.020 1300.00 .00 .00 937.20 2700.00 945.77 .00 946.09 10.41 5.07 873.00 836.68
5.020 1300.00 .00 .00 937.20 3700.00 946.85 .00 947.19 10.02 5.46 1263.28 1169.08
306000.000 1350.00 .00 .00 937.90 2700.00 947.19 .00 947.56 11.17 5.53 766.4%  BO7.74
3060G0.000 1350.00 .00 .00 §937.90  370G0.00 948,26 00 94B8.71 ig.08 6.26 984.38 1064.77
* 307400.000 1400.00 .00 .00 938.20 2700.00 948.42 .00 948.59 5.04 3.89 1355.01 1202.62
* 307400.000 1400.00 .00 .00 $38.20 3700.00 949.58 .00 949.75 4.81 4.12 1884.10 14687.%6
309056.000 1656.00 .00 .00 940.80 2700,00 949_41 .00 Q49.79 9.85 5.04 598.33 860.33
* 309056.000 1656.00 .00 .00 940.80 3700.00 950.50 00 951.03 11.46 5.95 707.91 1092.75
309105.000 49.00 .00 .00 939.10 2700.00 94L9.48 .00 949_84 10.63 4.84 558.00 828.12
309105.000 49,00 .00 .00 939.10  3700.00 950.57 .00 951.09 12.99 5.77 641.28 1026.72
309106.000 1.00 950.80 949.70 939.10  2700.00 94947 .00 949 .86 19.70 4.99 540.71 608.29
* 309106.000 1.00 950.80 949.70 939.10  3700.00 950.49 .00 951.18 62.79 6.64 B57.45 466.92
16NOVI4 13:10:2% PAGE 19
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA 01K
309138.000 32.00 950.80 949.70 939.10 2700.00 949.54 .00 949.92 19.23 4.95 545.5%  615.67
309138.000 32.00 950.80 949.70 939,10 3700.00 930,69 .00 951.38 62.79 6. 64 S57.45 466,92
309139.000 1.00 .00 .G0 939.10  2700.00 949.57 .00 949.92 10.23 4,78 564 .87 844.00
* 309139.0q0 1.00 .00 .00 939.10  3700.00 950.92 .00 951.40 11.46 5.54 671.87 1093.17
309188.000 49.00 .00 .00 940.80 2700.00 949.72 .00 949.97 6.82 4.31 888.60 1033.99
309188.000 49.00 .00 .00 940.80 3700.00 951.17 .00 951.46 6.60 4. T4 1141.70 1440.51
310850.000 1662.00 .00 .00 941.60 2700.00 950.97 .00 951.08 6.27 3.43 1738.69 1078.27
330850.000 1662.00 .00 00 g47.60 3700.00 952,38 00 952.48 5.54 3.54 2302.70 1572.62
313050.000 2200.00 .00 .00 943.60 2700.00 952.54 .00 952.67 8.35 3.58 1312.51 934.33
313050.000 2200.00 .00 .00 943.60 3700.00 953.79 .00 953.91 7.66 3.69 2001.43 1336.72
3158465.000 2B15.00 .00 .00 948.40 2700.00 955.20 .00 955 .44 11.52 3.95 712.93 795.47
315865.000 2815.00 .00 .00 948.40  3700.00 954,32 .00 955.62 11.90 4.48 880.58 1072.61
315964.000 99.00 .00 .00 947.20 2700.00 955.29 .00 955.53 6.77 3.94 704_06 1037.50
315954 .000 99.00 .00 .00 947.20 3700.00 956.40 .00 956.73 7.79 4 .64 892.08 1325.3%
* 315965.000 1.00 955.80 954 .80 947.20  2700.00 955.26 .00 955.56 30.05 4.39 631.32 492.56
* 315965.000 1.00 955.80 954.80 947.20  3700,00 956.33 .00 956.80 69.53 5.56 733.88 443.73
31599%.000 34.00 955.80 954 .80 947.20 2700.00 955.37 .00 955 .65 30.05 4,39 631.32  492.5%6
315999.000 34.00 ©955.80 954 .80 947.20 3700.00 996.63 .00 957.03 57.53 5.20 834.35 487.83
* 316000.000 1.00 GG G0 $47.20 2700.00 955,44 il 955.67 6.34 3.86 7i8.70 1071.89
* 316000.000 1.00 .00 .00 947.20 3700.00 956.75 .00 957.04 6.65 4.40 1013,22 1434 .64
316047.000 49.00 .00 .00 945.70  2700.00 955,46 00 955.71 7.09 4.30 915.98 1013.94
31604%.000 49.00 .00 .00 945.70  3700.00 956.79 .00 957.08 7.07 4.77  1181.52 1391.51
16H0VP% 13:10:21 PAGE 20
100-YEAR FLOOD
SUMMARY PRINTOUT TABLE 150
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH -




--298500.000
298500,000

299500.000
299500.000

* 300500.000
300500.000

302050,000
302050.000

306000.000
306000.000

* 307400.000
* 307400.000

309056.000
* 305056.000

309105.000
30%105.000

309106.000
* 309106.000

309138.000
309138.000

309139.000
* 309139.000

309188.000
309188.000

310850.000
310850.000

313050.000
313050.000

16H0V94

SECNO

3158465.000
315865.000

315964 .000
315964.000

315965.000
315945.000

315999.000
315999.000

316000.000
316000.000

316049.000
316049 .000

16NOY94

2700.00
3700.00

2700,00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00

700 NN

R R

2700,00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

13:10:21

Q

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

2700.00
3700.00

13:10:21

941.30
943.20

941.56
943.28

942.80
944.40

943.91
945.37

44 .60
945.88

945.77

946,85

947.19
948.26

948.42
949.58

949 .41
950.50

94%.48
950.57

94L9.47
950.49

949.54
950.69

949.57
950.92

949.72
951.17

950.97
952.38

952.54
$53.79

CWSEL

$55.20
956.32

$55.29
956.40

955.26
956.33

955.37
956.63

955.44
956.75

955.46
956.79

.00
1.90

.00
1.10

.00
1.10

.00
1.03

.00
1.15

-00
1.36

.00
1.45

.00
1.41

.00
1.25

DIFWSP

.00
1.1

.00
1.10

.00
1.06

.00
1.26

.00
1.3

.00
1.33

SUMMARY OF ERRORS AND SPECIAL NOTES

-15
-24

1.25
1.21

1.57
1.41

DIFWSX

2.66
2.53

.09
.08

-.03
-.07

.10
.30

07
.12

.02
.04

.00

.00
.00

.00
.00

.00
.00

.00
.00

.00

3T
«Uy

.Q0
.00

.00
.00

.00
.00

.00
.00

.00
.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

DIFKWS

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

559.35
727.60

168.07
190.42

177.11
196.75

525.87
542.73

435.09
484 .98

318.11
395.53

185.64
208.19

429.03
480.96

100.00
100.00

76.00
76.00

76.00
76.00

76.00
76.00

76.00
138.56

175.00
175.00

396.66
411.98

387.07
394.30

TOPWID

149.10
151.00

101.60
318.69

101.60
30t1.1%9

101.60
360.99

101.60
377.23

200.00
200.00

.00
.00

1000.00
1000.00

1000.00
1000.00

1550.00
1550.00

1300.00
1300.00

1300.00

12UV . U

1350.00
1350.00

1400.00
1400.00

1656.00
1656.00

49.00
49.00

1.00
1.00

32.00
32.00

1.00
1.00

49.00
49.00

1662.00
1662.00

2200.00
2200.00

XLCH

2815.00
2815.00

99.00
$%.00

PAGE

PAGE
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WARNING
WARNING

WARNING
WARNING
WARNING

WARNING
WARNING

WARNING
WARNING
WARNING

WARNING
WARNING

WARNING
WARNING

SECNO=
SECNO=

SECNO=
SECNO=
SECNO=

SECNO=
SECKO=

SECNO=
SECNO=
SECNO=

SECNO=
SECNO=

SECHNO=
SECNO=

29$500.000
299500.000

300500.000
302050.000
5.01C

307400.000
307400.000

309056.000
309106.000
309139.000

315965.000
3159465.000

316000.000
316000.000

PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

N -

= ~N

[\ Y

CONVEYANCE
CONVEYANCE

CONVEYANCE
COKVEYANCE
CONVEYANCE

CONVEYANCE
CONVEYANCE

CONVEYANCE
CONVEYANCE
CONVEYANCE

CONVEYANCE
CONVEYANCE

CONVEYANCE
CONVEYANCE

CHANGE
CHANGE

CHANGE
CHANGE
CHANGE

CHANGE
CHANGE

CHANGE
CHANGE
CHANGE

CHANGE
CHANGE

CHANGE
CHAKGE

OUTSIDE
QUTSIDE

QUTSIDE
OUTSIDE
QUTSIDE

QUTSIDE
OUTSIDE

QUTSIDE
QUTSIDE
OUTSIDE

QUTSIDE
QUTSIDE

QUTSIDE
QUTSIDE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

RANGE
RANGE

RANGE
RANGE
RANGE

RANGE
RANGE

RANGE
RANGE
RANGE

RANGE
RANGE

RANGE
RANGE
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FORK TWP.  MECOSTA COUNTY, MI - FIS
VICINITY MAP

20 MILE RD.

FORK TWP.

ISABELLA COUNTY

A
) I
N
STUDY AREA
SCALE IN MILES 18 MILE RD-
[+] 024

FIGURE 4




Community Description

Fork Township is located in the northeastern portion of
Mecosta County, in the west=-central part of Michigan's
lower peninsula. It is situated about 15 miles east of
Big Rapids. The community is surrounded by Osceola County
to the north, Isabella County to the east, Sheridan
Township to the south, and Chippewa Township to the west.
The total land area contained within the township limits
is 36.0 square miles. It is served by the State Highway
66 running north-south. According to the U.S. Department
of Commerce, Bureau of Census (Reference 1), the 1990
population of Fork Township was 1395 compared to a 1980
population of 1348 (Reference 2). Development in the
township is concentrated along the State Highway 66 at
Barryton and along the Chippewa River at Chippewa Vista.

Tho 1'n'|:|'nﬂ 1nnn+1nn of Fork Towunach i awvavy from Talko

L= LA LRAESWA e W s WL e Lv'l’llh’&l.l.r' “ay A A WAl AR

Michigan, substantially reduces the lake influence on
the climate, which is predominantly continental in
character. The mean annual temperature as recorded at
Big Rapids in the period 1949 to 1978 is 45.2 degrees
Fahrenheit (F). July is normally the warmest month,
with a mean monthly temperature of 81.8 degrees F.;
whereas January is the coldest month, with a mean
monthly temperature of 11.8 degrees F. The average
annual precipitation is about 32.2 inches. September,
with an average precipitation of 3.31 inches, is the
wettest month, while February, with a 1.64 inches
average, is the driest. Snowfall averages approximately
70.4 inches annually (Reference 3).

The surrounding terrain of Fork Township is mostly
undulating to steep moraines and has nearly level to
gently rolling outwash plaines along the major rivers.
The soil is variable, mostly well drained to moderately
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deposits or glacial till. Farming is the main economic
enterprise in the township. Dairy farms are scattered
throughout the township. Field crops include hay, corn,
wheat, oats, dry beans, and potatoes (Reference 4).

Land use in the flood plain of the Chippewa River is
primarily public park land and undeveloped land except
residential areas developed at Chippewa Vista and
Barryton. The flood plain varies significantly through
the community, being wide at some locations and
relatively narrow at others.

Principal Flood Problenms
Flooding occurs in Fork Township when high runoff causes

the Chippewa River to overflow its banks. The highest
recorded flood occurred in September 1986 with a peak flow



6,660 cubic feet per second (cfs), which is about a 100-
year flood. Based on gage records collected on the
Chippewa River, at the City of Midland, Midland County,
it appears that an even larger flood occurred in March
1904, which had an estimated discharge for the Chippewa
River near Mt. Pleasant, Isabella County of 7900 cfs,
which is slightly more than a 200-year flood.

2.4 Flood Protection Measures

Flood protection measures are not known to exist within
the study area.

3.0 ENGINEERING METHODS
3.1 Hydrologic Analyses

A period of record gage analysis, based on USGS gage
number 04154000, was performed for the Chippewa River
covering the years of 1931-1991. In addition, a historic
event for the year 1904 was included, based on USGS gage
number 04154500, by using correlation analysis. The
HECWRC computer program, which is based on the criteria
described in the U.S. Water Resources Council Bulletin
17B, Guidelines for Determining Flood Flow Freguency,

was used to determine the existing relationships
(Reference 5). A generalized skew of -0.17 was used with
a mean square error of 0.20. For the area upstream cof the
Mecosta-Isabella county line, the 100- and 500-year flows
were determined by the drainage area ratio method.

Peak discharges for the 100-, and 500-year floods of each

flooding source studied in detail in the community are
shown in Table 1.

TABLE 1 - SUMMARY OF DISCHARGES

Drainage 100-year 500-year
Area Discharge Discharge
Location {Sa. Mi.) {cfs) (cfs)
CHIPPEWA RIVER
Mecosta-Isabella
county line 151.0 2700 3700

3.2 Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding
from the riverine sources studied were carried out to
provide estimates of the elevation of the 100- and 500-
year floods.



Cross section data for the backwater analysis were obtained
by a field survey completed in June 1994. All bridges

and valley sections were surveyed to obtain elevation data
and structural geometry.

Channel and overbank roughness coefficients (Manning's "n")
used in the hydraulic computations were chosen by
engineering judgement and were based on field observations
of the stream and flood plain areas. The channel roughness
coefficients ranged from 0.035 to 0.040, and the overbank
roughness coefficients ranged from 0.070 to 0.120 for all
floods.

Water-surface elevations of floods of the selected
recurrence intervals for the streams studied in detail were
calculated using the COE HEC-2 step-backwater computer
program (Reference 6).

The starting water surface elevations for the Chippewa
River were based on the existing Isabella County FIS.

The coding for this data included the new 100- and 500-
year discharges which previously were approved by the MDNR.

All elevations are referenced to the National Geodetic
Vertical Datum of 1929 (NGVD). Elevations reference
marks used in the study are shown on the work map.

4.0 FLOOD PLAIN MANAGEMENT APPLICATIONS

4.1

Flood Plain Boundaries

Mapping used in the study for flood plain delineation

and as base maps came from the U.S.G.S. quadrangle
topographic maps (both digital without contours and

paper copies with contours). All base maps have been
placed on the U.S.G.S. gquadrangle digital map files.

The Sherman City U.S.G.S. topographic map is at a scale of
1:24000 with contour interval of 10 feet (Reference 7) and
the Lake U,S5.G.S. topographic map is at a scale of 1:25000
with contour interval of 3 meters (Reference 8). The flood
plain delineation for the Chippewa River was supplemented
over the entire study area by use of the U.S5.G.S
topographic maps and then it was electronically transferred
to the MDNR base maps in GIS design files.

Floodways

In Michigan, based on the Flood Plain Act of 1968, Act 245,
P.A. 1929, as amended by Act 167, P.A. 1968, encroachment
in the flood plain is limited to that which will cause only
an insignificant increase in flood heights (Reference 9).
Typically this is interpreted as meaning a surcharge of no




more than 0.l1-fcoot.

The floodway presented in this study was initially computed
on the basis of equal conveyance reduction from each side
of the flood plain. In those areas where problems arose
with the equal conveyance reduction encroachment option of
the HEC-2 backwater program, modifications were applied
based on experience.

7.0 OTHER STUDIES

Fork Township was enrolled in the regular program of the
National Flood Insurance Program {(NFIP) on May 25, 1984 as
an area with no special flood hazard areas.

Within Mecosta County, City of Big Rapids (Reference 10)

arnd Bi~s Darnide TMatinochin (Dafarancans 11V aras 4n Fhea w»ammsl aw
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program of NFIP as communities which are minimallt flood
prone and have FHBM. Mecosta Township participated in the
NFIP on September 4, 1986, but there was no special flood
hazard areas for this community. There is the Flood
Insurance Rate Map printed for the Village of Morey,
Michigan, but no flood elevations were published on this
map (Reference 12).
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REFERENCE
MARKS

RM 1

ELEVATION
FEET (NGVD)

954.52

955.20

941.69

947.08

949.08

1004.95

956.21

949.02

DESCRIPTION OF LOCATION

A railroad spike in the west face of
power pole on the "x" northeast side
of Oxbow Drive, at dead end @
residence No. 18286, 1.3 miles
southeast of 19 Mile Road.

A railroad spike in the west face of
power pole, on east side of Oxbow
Drive at southeast corner of Oxbow
Drive and Beaver Road, 0.9 mile
southeast of 19 Mile Road.

A railroad spike in the west face of
power pole at dead end of Beaver
Road, 0.1 mile north of intersection
of Beaver Road and Oxbow Drive.

A 2x2 wood hub set at northeast side
of Oxbow Drive loop, at intersection
of Partridge Run Drive, 0.6 mile
southeast of 19 Mile Road.

A railroad spike in the southwest
face of power pole on the north side
of Oxbow Drive, at ¥ in road at
residence No. 694, 0.4 mile south
and east of 19 Mile Road.

A chiseled "x" on the north end of
12" CMP, on the east side of 10th
Avenue, 0.65 mile north of 18 Mile
Road and 10th Avenue.

5/8" rerod set in 3" diameter
concrete post, 1" above ground for a
property corner marker on the
southeast corner of 19 Mile Road and
Oxbow Drive, 0.1 mile east of
intersection of 10th Avenue and 19
Mile Road.

A railroad spike driven in south
end, downstream side of a 1.5x1.5°
wood beam for bridge seat on wooden
bridge on 19 Mile Road over Chippewa
River. Spike is on the southeast
corner of bridge, 2' below road
level.



REFERENCE ELEVATION
- MARKS FEET (NGVD) DESCRIPTION OF LOCATION

RM 9 963.56 A boat spike driven inflush with
asphalt and center line of
intersection of 10th Avenue and 19
Mile Road.

A chiseled "+ on the northeast of
CMP on the east side of 10th Avenue,
0.15 mile north of intersection of
19 Mile Road. CMP is under drive to
field with steel gate at entrance
residence No. on gate post 19150.

]

[
(=]
\D
=3}
a3}
>
3]

RM 11 966.19 A chiseled "+" on the north end of
12" CMP on the east side of 10th
Avenue, 0.3 mile north of 19 Mile
Rocad. CMP is at drive to field and
- is cable off, 200' of two-story
brick house,

RM 12 955.22 A railroad spike driven in the
1.5'x2.0"' wood beam for bridge beam.
Spike is on the notrhwest upstream
corner of bridge on 10th Avenue over
Chippewa River, 0.7 mile north of 19
Mile Road.



TABLE 2

FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATIONS _
SECTION MEAN WITHOUT WITH
WIDTH AREA VELOCITY REGULATORY FLOODWAY FLOODWAY INCREASE
CROSS SECTION DISTANCE! (ft) (sq ft) (ft/sec) (NGVD) (NGVD) (NGVD) (ft}

CHIPPEWA RIVER

A 300500 178.0 914.0 3.0 942.8 942.8 942.9 0.1
B 302050 434.0 1570.0 1.7 943.9 943.9 944.0 0.1
C 306000 125.0 711.0 3.8 947.2 947.2 947.3 0.1
D 307400 287.0 1247.0 2.2 948.4 948.4 948.5 0.1
E 309056 100.0 612.0 4.4 949.4 949.4 949.5 0.1
F 310850 397.0 1763.0 1.5 951.0 951.0 951.1 0.1
G 313050 259.0 1292.0 2.1 952.5 952.5 952.6 0.1
H 315865 149.0 732.0 3.7 955.2 955.,2 955.3 0.1
I 316049 154.0 B56.0 3.2 955.5 955.5 955.6 0.1
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November 17, 1994

Great Lake Hydraulics and Hydrology Branch
Engineering & Planning Division

Mr. Bruce Menerey, P.E.

Technical Programs

Land and Water Management Division
Michigan Department of Natural Resources
P.O. Box 30028

Lansing, Michigan 48909

Dear Mr. Menerey:

Submitted for your review and approval is a copy of the
hydraulic calculations for the Chippewa River in the Fork
Township, Mecosta County, Michigan Flood Insurance Study. The
hydraulic analysis is being submitted in the form of a PC
diskette containing the HEC-2, 100- and 500-year unencroached and
encroached input and output data. Also enclosed are; a brief
write-up dealing with items that will assist the review process,
a copy of the field notes at bridge and valley sections, and a
map showing the surveyed cross-section locations.

Based on current scheduling and workload, a response from
your office within two weeks would be appreciated.

If you have any questions regarding the enclosed data,
please contact Ms. Hanna Kobylinski at (313) 226-4761 or Mr.
David Schweiger at (313) 226-4886.

Sincerely,

Ronald E. Wilshaw, P.E.
Chief, G.L. Hydraulics and
Hydrology Branch
Enclosure



Fork Township, Mecosta County, Michigan FIS
Hydraulic Computation Background Information

This study covers the Chippewa River from 10th Avenue, the
upstream corporate limit to the Mecosta-Isabella county line, the
downstream corporate limit. The 100- and 500-year floods are
being modeled with discharges as previously approved by the
Michigan Department of Natural Resources. Water surface
elevations were computed using the COE HEC-2 step-backwater
computer program.

Cross section data for the backwater analysis were obtained
by a field survey completed in June 1994. All bridges and valley
sections were surveyed to obtain elevation data and structural
geometry.

Channel and overbank roughness factors (Manning's "n") used
in the hydraulic computations were chosen by engineering
judgement and were based on field observations of the stream and
flood plain areas.

The starting water surface elevations for the Chippewa River
were based on the existing Isabella County FIS.

The floodway profile model was determined by further
encroaching the natural profile model to obtain allowable 0.1
foot increase in the 100-year water surface profile.



DEPARTMENT OF THE ARMY
DETROIT DISTRICT, CORPS OF ENGINEERS
BOX 1027

DETROIT, MICHIGAN 46231-1027
March 10, 1995 %EQEHVE:}

IN REMLY REFER TO

MAR 1 41995
Engineering & Planning Division NATURAL RESOLPOFS
Planning Branch MND&WATER?MNAGQMENT

Mr. Norbert Schwartz

Natural and Technological Hazards Division
Federal Emergency Management Agency

175 W. Jackson Blvd., 4th Floor

Chicago, Illinois 60604

Dear Mr. Schwartz:

In fulfillment of the requirements of the Limited Map
Maintenance Program (LMMP), please note the early completion of
the draft report for the township of Fork, Mecosta County,
Michigan. This LMMP was completed by the Detroit District, Corps
of Engineers, under Inter-agency Agreement EMW-94-E-4432, Project
Order Nos. 4 and 6, as amended, and your Task Number LMMP 94-1.

In accordance with your guidance, the following information
is being transmitted to you for subsequent use by your technical
evaluation coordinator:

Draft Revised Pages (original and one copy) Enclosure 1
Study Certification Enclosure 2
Profile (original and one copy) Enclosure 3
FBFM/FIRM (original and one copy) Enclosure 4
Computer Input Files (diskette) Enclosure 5
Summary Cocmputer Output Enclosure 6
Study Documentation, (including survey data) Enclosure 7

A required floodway meeting will be held with the community
in the near future. The results of this study have been fully
coordinated with the Michigan Department of Natural Resources,
Land and Water Management Division. If questions arise regarding
the enclosed data, please contact Mr. Joseph R. Wanielista,
program manager, Flood Plain Management Services,
at (313) 226-6773.

Sincereiy, -7

David L. Dulong, P.E.
Chief, Engineering &
Planning Division
Enclosures

/CC: Bruce Menerey, MDNR



This is to certify that all work accomplished in the conduct
of this study was done in accordance with the Statement of Work
and General Provisions of Interagency Agreement No. EMW-94-E-
4432, Project Order No. 4, Amendment No. 1 together with all such
modifications, either written or oral, as the Project Officer
and/or the Contracting Officer or their representatives have
directed, as such modifications affect this contract, and that
all such work has been accomplished in accordance with sound and
accepted engineering practice within the contract provisions for

respective phases of the work.
WEXW

DAVID L. SCHWEIGER, P.E.

Chief, Riverine & Coastal Section,

Great Lakes Hydraulics and
Hydrology Branch



FLOOD INSURANCE STUDY

FORK TOWNSHIP, MECOSTA COUNTY, MICHIGAN

FEBRUARY 1995
U.S. ARMY ENGINEER DISTRICT

DETROIT, MICHIGAN



1.0 INTRCDUCTION

1.1 Purpose of Study

Community Name: FORK TOWNSHIP

County: MECOSTA
State: Michigan
1.2 Authority and Acknowledgments

The hydrolegic and hydraulic analyses for this study
were prepared by the U.S. Army Corps of Engineers,
Detroit District (COE), for the Federal Emergency
Management Agency (FEMA), under Inter-Agency Agreement
No. EMW~94-E-4432, Project Order No. 4, Amendment No. 1.
This work was completed in February 1995.

1.3 Coordination

On August 5, 1993, an initial Consultation and
Coordination Officer's (CCC) meeting was held with
representatives of FEMA, the Michigan Department of
Natural Resources (MDNR), the Fork Township personnel,
and the study contractor.

Results of the technical aspects of this study were
coordinated with, reviewed and approved by the Michigan
Department of Natural Resources, the State coordinating
agency.

Oon , the results of this Flood Insurance
Study were reviewed and accepted at a final
coordination meeting attended by representatives of the
Study Contractor, FEMA, and the community.

2.0 AREA STUDIED
2.1 Scope of Study

This Flood Insurance Study covers the incorporated area
of the Fork Township, Mecosta County, Michigan. The area
of study is shown on the vicinity map (Figure 1).

Flooding caused by the overflow of the Chippewa River from
the Mecosta-Isabella county line, downstream corporate
limit to 10th Avenue, upstream corporate limit was studied
in detail.
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