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WSP2 XE3 03/22/88 
REV 09/01/82 

------------------------------80/80 LIST OF INPUT DATA------------------------------
WSP2 10. 1 
TITLE COLDWATER RIVER - FPMS - co.-DRAIN ff 40 - BRANCH co., MI. 2 
TITLE FPMS-PRESENT CONDITIONS 02-12-88 REV. 3-88 3 
TITLE DISCHARGE FROM THE OUTLET TO DORRANCE ROAD 3A 
DISCHARGE -1. 165.0 310. 400. 440. 650. 4 
STARTE 60.3 974.6 976.7 977.3 977.5 978.0 7 
CurH"'ILN 1 

TRIS 
OUT"UT 
REACH 
REACH2 
REACH 

STARTli~G 
60.7 
PSK 
60.3 
60.4 
60.4 

SEGMENT 60.4 
NVALUE .11 
SEG'IENT 60.4 
NVALUE .04 
SEGMENT 60.4 
NVALUE .085 
SECTION 60.4 

[NOTABLE 
REACH 
REACH2 
ROAD 
CULVl 
CULV2 
SECTION 

ENDTABLE 
REACH 
REACH2 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
S[GME NT 
f'JVALUE 
SECTION 

-166. 
-'+l• 
o. 
39. 

.... ,.. I!'. 
DU• :J 

60 ·" 
6 0 • 6 
60.6 
60 
60.6 
-75. 
a. 
75. 

60.65 
60.4 
60.7 
60.7 
.oa 
60.7 
.045 
60.7 
• oa 
60.7 
-2 00 • 

LLLYAliUN~ FROM \WRSWSP2iRIV[R.SAUKj CS 
62.9 

1. 
-o .9 
1. 
1 

2 

3 

980. 
978.2 
971.4 
976.l 

. 

.1. 

.9 
2.1 
1 

980.2 
978. 
979 .3 

1. 
1 • 1 
1. 
1 

2 

3 

991.9 

o. 

13 oo. 
N 

C 

N 

-166. 
-11. 
5. 
59. 

1150 • 

so. 
12111 
28. 

-50 • 
25 • 
100. 

50. 

36 oo. 
N 

C 

N 

-150. 

o. 

1300. 
-11. 

14. 

100. 

978.9 
976.6 
972.2 
976.l 

50. 

972.4 

979.3 
977.5 
980. 

50. 

3100. 
-15. 

15. 

235. 

988.!:, 

976.6 

976.5 

980.0 

-66 • 
-s. 
14 • 
1 ()(\. 

972.4 

-25 • 
50. 

984.9 

981.5 

990.3 

-100. 

45. 5 

979.7 
973.2 
976.5 
980. 

978.2 
978.6 

985.1 

7A 
7B 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2'1 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3'1 
35 
36 
37 
38 
39 
40 
41 
42 
43 

"5 
46 

PAGE 1 

• 
• 
• 
., 
·~ 
•• 

•• ' 
• • 

•• 
•· 
•· ..... 

• 
•• 
• 
• 
e 

• 



I I 

e 

• 
• 
• 
• 
• 
• 
·• 
• 
• 
• 
• 
• 

• 
• 
• 

• 
• 
• 

WSP2 XE~ 03/22/88 
REV 09/01/82 

COLO~ATER RIVER - FPHS - CO. DRAIN# 40 - BRANCH CO., MI. 
DISCHARGE FRO~ THE OUTLET TO DORRANCE ROAD 

----------------------------•-80/80 LIST OF INPUT DATA---------•--------------------

ENDTABLE 
COMPUTE 

·55. 984.'t -35. 986.2 -15 • 984.9 47 
-3. 977 "" 
15 • 981.5 
85 • 984.5 

60.3 60.7 

o. 
23 • 
13 5. 

60.3 

977.2 3. 977.5 48 
983.9 35. 98'1.3 '19 
987. 235 • 990.3 50 

51 
51A 

-------------.-----------------ENO OF 80/80 LI ST------------------------------
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COMPUTE 60.3 

• -----------------------------STARTING DATA FROM GIVEN ELEVATION------------------------------

• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO., MI. 
DISCHARGE FROM THE OUTLET TO DORRANCE ROAD 

RA TI NG TABLE FOR SECTION 6 0.3 DA= 1 • 0 
NO. ELEV /1,R(A 

0 970.5 o.o 
1 974 • 6 5 o. 7 

BANK FULL 975.6 90.5 
2 976.7 186.4 
3 977.3 256.2 
4 977.5 281.3 
5 978.0 '375.4 

SEGHHH TABLE FOR SECTiON 60.3 

CSM TOTAL 

CFS 

o.o 
165.0 
234.0 
31 o.o 
400.0 
440.0 
650.0 

1 
N 

---------ACRES FLOODED--------
DAMAGE CHANNEL r,ON-DAM 

.oo 
• GO 
.oo 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

• 0 0 
.oo 
.oo 
.oo 
• 00 
.oo 

3 
N 

• 00 
• 00 
• 00 
• 00 
• 00 
• 0 0 

STARTING 
CSM 

165.00 

310.00 
400.00 
1/1/0. 00 
650.00 

PAGE 2 

CRIT FRICTION 
ELEV SLOPE 

973 .1 • 002 6 5 

974 • 0 • 0 00 8 7 
9 74 • 4 • 0 00 7 8 
974 • 6 • 00078 
9 75 • 7 .00106 

------------------------------------------------------------------------------------------------------------------------• l"'\T~r-UADrL r~~ . , ~ " ., ~ o • • U.&...>\..llJ,\l"\\:JL. ,_ r " J. CJ ::J • U• .1 D ~-

165. VELOCITY FPS 3.26 .oo 3 • 2& .oo 
2 DISCHARGE CFS 3 1 0 • 3. 2& 2 • 45. 

31 o. VELOCITY FPS 2.43 .21 2.60 .60 
3 DISCHARGE CFS 400. 8. 313. 79. 

40 o. VELOCITY FPS 2.44 .31 2. 70 .69 
4 DISCHARGE CFS 4 4 0 • 11 • 337. 93. 

44 o • VELOCITY FPS 2. 4 8 .32 2. 78 .73 
5 DISCHARGE CFS 650. 32. 4&2. 15&. 
650. VELOCITY ·FPS 3.00 .40 3 • 4& .96 

1 ELEV 974.6 KO 32 07 • 1. 3205. 1. 
2 ELEV 97&. 7 KO 104360 65. 8962. 1409. 
3 ELEV 977.3 KO 14261. 2 50. 11294. 2716. 
4 ELEV 977.5 KD 15710 • 343. 12125. 3242-
5 ELE.V 978.(l KD 19795. 7 93. 14287. 't71't• 

• 
e 

• 
• 
• 
•• 

•• 

., 
• • 

• ., 
•• 
• 
• 
• 
• 
• 
• 



• 
• 
• 

WSP2 XEQ 03/22/88 

• REV 09/01/82 

• 
• ELEVATION AREA 

970.50 o. 
971. 1 • 

• 972. 9. 
973. 22. 
9 7 'I• 39. 

• 375. 61. 
9 76 • 120. 
977. 219. 

• 9 78 • 375. 
9 79 • 622. 
980. 888. 

• 981. 1154 • 
982. 1420. 
:18 3 • lb8o. 

• 
• 
= 
• 
• 
• 
• 
• 
• 
• 
• 
• 

COLDWATER RI VER - FPMS - co. DRAIN # 'I 0 - BRANCH 
DISCHARGE FROM THE OUTLET TO DORRANCE ROAD 

KD TAB LE FOR CROSS SECTION 6 tJ • 3 

KD KD BY SEGMENT 

19. 1. loo 1 • 
299 • 1 • 297 • 1. 

1 020 • 1. 1018 • 1. 
2226 • · 1. 222'1. 1 • 
3981. 1. 3975. 3. 
7038. 60 6558. 3'13. 

12358. 153. 1011'1. 2062. 
199 39 • 793. 1'1287. '1714 • 
31330. 31f4<t. 19021. 8523. 
45347. 7732. 24103. 12979. 
60388. 11599. 29'186. 17573. 
78347. 16770. 35 415 • 23140. 
99463 • 2.5511. 41892. 29793. 

co •• MI• PAGE . 2K 
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~SP2 XEQ 03/22/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
r,o. ELEV 

0 971.4 
1 97&.2 

BA.NK FULL 976. 5 
2 977.7 
3 ~78.3 

" 978.5 
5 979.1 

COLO~ATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO., MI. 
DISCHARGE FROM THE OUTLET TO DORRANCE ROAD 

60.4 DA= 1 • 0 
AREA CFS ---------ACRES FLOODED-------- STARTING 

OA-, AGE CHANNEL NON-DAM CSM 
o.o o.o 

68.6 165.0 .oo .oo • 00 H,5.00 
90.5 194.2 .oo .oo .oo 

195.1 310.0 .oo • 00 .oo 310-00 
262.9 400.0 .oo .oo • 00 400.00 
288. 5 '1'10.0 .oo .oo .oo '140.00 
4 29.8 650. {J .oo .oo .oo 650.00 

SEGMENT TABLE FOR SECT ION 60.q 
SEG NO 

CSM TOTAL 1 2 3 
·N C N 

PAGE 

CRIT FRICTION 
ELEV SLOPE 

974 • 0 .00121 

974. 9 • 000 7 9 
975 .3 ... ...... -.. 1'. • vuu t ~ 

975 .5 • 0007'1 
976.6 .00086 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 165. o. 165. o. 
165. VELOCITY FPS 2.49 .oo 2.49 .13 

2 DISCHARGE CFS 310. 3. 260. '17. 
31 o. VELOCITY FPS 2.33 .26 2.52 .s9 

3 DISCHARGE CFS 4 00. 9. 311. BO. 
'IO O • VELOCITY FPS 2.39 .30 2.65 .69 

4 DISCHARGE CFS 440. 11. 335. 9'1. 
440. VELOCITY FPS 2.42 .31 2. 73 .12 

5 DISCHARGE CFS ,ca li O. 44 7. . , ~ 
0:J U • .I. t::;.;) • 

b50. VELOCITY FPS 2.73 .37 3 .21 .90 

1 ELEV 97£ .. 2 KO 4627. 1. 4617. 8. 
2 ELEV 977.7 KO 109 89 • 88. 9300. 1601. 
3 ELEV 978.3 KU 146 34 • 212. 11513. 2849. 
4 ELEV 978.5 KD 1615 3 • 3 75. 12370. 3'108. 
5 ELEV 979. l KD 22049. 1190. 15361. 5499. 

• 
• 
e: 

' 

• 
•: 
•• I 
•' -. 
• ' 
•• 
• 
• ' 
• • 

' 

• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

ELEVATION 
371.40 
972. 
973. 
974 • 
975. 
970 • 
977. 
978. 
379. 
:18 0 • 
981. 
982. 
983. 
9 8 'I• 

COLDWATER 
DISCHARGE 

KO 

AREA KO 
o. 
2. 29 • 

10. 350 • 
24. 1117. 
111. 2376-
63. 4189 • 

127. 7440. 
231 • 12 995 • 
398. 2 0 8 76 • 
649. 32739. 
914. H, 727. 

1180. 62 048 • 
1446. 80313. 
1712. 101 758. 

RI VER - FPMS - co. DRAIN n 40 - BRANCH 
FRO~ THE OUTLET 10 DORRANCE POAD 

TABLE FOR CROSS SECTION 6 0.4 

KO BY SEGMENT 

. 1. 21. 1. 
1. 3'18. 1. 
l • 1115. 1. 
l • 2374. 1. 
1. 4183. 4 • 
1. 6870. 563. 

181 • 10499. 2264. 
943. 14736. 5034. 

3885. 19525. 8983. 
8067. 24 617 • 13397. 

12053. 30054. 18085. 
17369. 36038. 23761. 
2'1283. 425&9. 30520. 

co., MI. PAGE 3K 
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~SP2 XEJ 03/22/88 
REV 09/01/82 

SCALES ARE l INCH= 

COLD~ATER RIVER - FPMS - CO • DRAIN# ,o - BRANCH C0 • 1 MI • 

DISCHARGE FROM THE OUTLET TO DORRANCE ROAD 

100 • CFS, AND 
CROSS SECTION 60 • 4 

1 • 2 FEET/ ELEVATION 

PAGE 3P 

1 ••••••••• r ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r •••••• ~ •• 1 
980.--

•5 
9ir9.--

. " 
•3 

9irB • --

•2 

977.--

•l 
91'6 •--

91'5 •--

91'4 • --

97'3 • --

97'2 •--

-•O 

97'1 •--

r ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 
o. 100. ::!OO. 3 0 o. 400 • 500. 600. 7 0 0 • 800 • 9 oo. 1000, 

D ISCHARG~-CFS 
., 

98 0 • 

979 • 

978 • 

977 • 

976 • 

975 • 

974 • 

973 • 

972 • 

971 • 

• 
• 
• 
~ 

• I 
• ' 
• 
•: 
• ' 
•• 
• ' 
• 
• ' 
• 
• 
• 
• 
• 
• 
• I 

~ 
' 
' • ' 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 972.3 
1 977.3 

BANI< FULL 977.4 
2 978.6 
3 979.1 
4 979.3 
5 980.1, 

COLDWATER RIVER - FPMS - CO. DRAIN ~ 40 - BRANCH CO., MI. 
DISCHARGE FROM THE OUTLET TO DORRANCE ROAD 

60.5 DA: 1 • 0 
AREA CFS ---------ACRES FLOODED-------- STARTING 

OA:-1 AGE CHANt~EL NON-DAM CSM 
0 • 0 a.a 

85o5 165.0 .oo .oo • 0 0 165.00 
90.5 172.9 • 0 0 .oo .oo 

194.6 310 • 0 .oo .oo • 0 Q 310.00 
258.6 400.0 .oo • 00 .oo 400.00 
284.2 44000 • 0 0 • 0 0 • 00 44 0 • 0 0 
44 a. 3 65000 • 0 0 .oo .oo 650000 

SE GM ENT TABLE FOR SECTION 60o5 
SEG NO 

CSM TOT AL 1 2 3 
N C N 

PAGE 4 

CRIT FRICTION 
ELEV SLOPE 

9 74 • 9 • D0095 

975. 8 • 00079 
976.2 .00076 
976.4 • 00076 
97705 o O 00 8 2 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 165. a. 16 o. 5. 
165. VEi.OCITY FPS 2.22 .oo 2o22 .39 

2 DISCHARGE CFS 310. 3. 26 0o 470 
31 0 • VELOCITY FPS 2.34 .21 2.52 059 

3 DIS CH AR GE CFS 400. 8. 312. 79 • 
400. VELOCITY FPS 2.42 030 2.68 069 

4 DI SCH ARGE CFS 4 '10. 11. 336. 930 
4 4 0 • VELOCITY FPS 2.46 .31 2 • 76 073 

5 DISCHARGE CFS 650. 42. 444. 164. 
6 'i O • VELOCITY FPS 2068 .36 3.16 089 

1 ELEV 9 77 .3 KO 5244 • 2. 5213. 30. 
2 ELEV 978.6 KO 10957. 87. 9281. 1590. 
3 ELEV 979.1 KO 14391. 258. 11371. 2762. 
4 ELEV 979.3 KD 15887. 355. 12223. 3309. 
5 ELEV 980.1 KD 2251 8 • 12 85. 15572. 5661. 

• I 

• ., 
• l .., . ': 

I ,, ., 
' 

•• 
• 
e: 

' 

•·· 
•'. 

•· 
• 
•:· 
• 
• I 
• 
• 
• 
• 
• 
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lolSP2 XEQ 03/22/88 
REV 09/01/82 

ELEVATION 
372.30 
973. 
3 74 • 
975. 
976. 
977. 
978. 
979. 
980. 
981. 
982. 
983. 
984. 
985. 

COLOlolATER 
DI '>CHARGE 

KO 

AREA KO 
0. 
2. 42. 

11. 406 • 
25. 1 220 • 
43. 2531. 
660 44 04. 

137 • 79 04. 
244. 13655 • 
421. 2184'1. 
6 75 • 34195 • 
941. 4 8133 • 

1207. 63739. 
1'173. 82311. 
i739. i04087. 

RIVER - FP~S - co. DRAIN n 40 - BRANCH 
FROM THE OUTLET TO DORRANCE ROAD 

TABLE FOR t: ROSS SECTION 6 0 .5 

KO BY SEGMENT 

lo 40. 1. 
1. 404. 1. 
1. 1218. l • 
1. 2529. 1. 
1. 4 397 • 60 

10. 7195. 661. 
213. 10892. 2'182. 

111 a. 15192. 5371. 
4 3 78. 20037. 9'1620 
8413. 25136. 13824. 

12521. 30628. 18606. 
1798'1. 36&67. 24386. 
25074. 43253. 31260. 
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WSP2 XE~ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - CO. DRAIN U 40 - BRANCH CO., Mlo 
DISCHARGE FROM THE OUTLET TO DORRANCE ROAD 

ROAD SECTIO~ 60.6 

NO. HW CFS HL TW CSM 

0 972.40 o.oo o. 0 0 o.oo o.oo 
1 9 78. 18 165.00 .a.:. 977.38 165.00 
2 978.9'1 310.00 .32 9 78 • b 2 310.00 
3 979 .31 400.00 .16 979.15 400.00 
'I 979.52 4'10.00 .16 979.36 440.00 
5 980.28 650.00 .16 980.12 650.00 

MIN ROAD ELEVATION 977.50 
OPENING NO. CULV. HEIGHT WIDTH LENGTH UIS DIS 

INVERT NO. CULVERTS CODE OR DIAM INVERT 

1 1 12111 • 28.00 972.40 972.40 

(N) 

COEFF 

••52 

PAGE 5B 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO., MI. 
DISCHARGE FROM THE OUTLET TO DORRANCE ROAD 

RATING TABLE FOR SECTION 60065 
NO. ELEV AREA 

0 972.5 o.o 
BANK FULL 977.6 90.5 

****•WARNING-BANKFULL OR ZERO DAMAGE 
1 978.2 136.7 
2 979. 0 214 .6 
3 979.3 261. 8 
4 979.5 287.4 
5 980.3 446.9 

SEGMENT TABLE FOR SECTION 60.65 

CSM TOTAL 

DA= 
CFS 

o.o 
147.7 

ELEV BELOij 
165.0 
31 o.o 
4 oo. 0 
440.0 
650. 0 

l 
N 

1.0 
---------ACRE.S FLODDE.0--------
DAMAGE CHANl\iEL 

.oo .oo 
FIRST PROFILE. FLOW 

.oo 
• 00 
.oo 
• 00 
• 00 

SEG NO 
2 
C 

• 00 
• o a 
• 00 
.oo 
• 00 

NON-DAM 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 

.oo 
• 00 
• GO 

STARTING 
CSM 

LINEARLY FROM 
165.00 
310.00 
400.00 
440.00 
650.00 

PAGE 6 

CRIT FRICTION 
ELEV SLOPE 

CH ANN EL BOTTOM•••** 
975. l • 000 4 4 
9 76. 0 • GOO 65 
9 76 • 4 .00075 
976 • 6 .00074 
977. 7 • 000 8 0 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 165. o. 150. 15 • 
165. VELOCITY FPS lo63 .15 1.69 .33 

2 DISCHARGE CFS jlO. 4. 254. 52. 
31 o. VELOCITY FPS 2.16 .25 2.36 .57 

3 DISCHARGE CFS 400. 9. . 311. 80 • 
400. VELOCITY FPS 2.39 • .3 0 2.66 .69 

4 DISCHARGE CFS 4 4 0 • 11. 335. 94 • 
't 4 o. VELOCITY FPS 2 • 't 3 .31 2 • 74 .12 

5 DISCHARGE CFS 650. 43. 443. 165. 
650. VELOCITY FPS 2o65 .36 3.13 .as 

1 ELEV 978.2 KO 7849. 10. 7182. 656. 
2 ELEV 979.0 KO 12134. 145. 9989 • 2oou. 
3 ELEV 979. 3 KO 145 74 • 269. 114 77. 2828. 
1/ ELEV 979.5 KD 16086. 3 70 • 12333. 3383. 
5 ELEV 980.3 KO 22820. 13 48. 15707 • 5765. 

• 
• 
• 
• 
• 
• ., 
• 
• 
•: 

•• ., 
' 

•• 
•• 
•: 

• 
• ., 
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IISP2 XE~ 03/22/88 
REV 09/01/82 

ELEVATION 
972.50 
973. 
3 74 • 
975 • 
976. 
377. 
378. 
379. 
980. 
981. 
982. 
983. 
984. 
985. 

COLDIIATER 
DISCHARGE 

KD 

AREA KD 
0. 
1 • 19 • 
9. 299 • 

22 • 1020 • 
39. 2226 • 
61. 3981. 

120. 7 038. 
219. 12358. 
375. 19939 • 
622. 31 330 • 
888. 45347. 

1154. 6 0388 • 
1'120. 783'17. 
1686. 99464. 

' ' • 
• 
•• 

RIVER - FPMS - CD. DRAIN jj 40 - BRANCH co., MI. PA GE 6K 
FROM THE OUTLET TO DORRANCE ROAD ., 

' 

TAB LE FOR CROSS SECTION 60.65 •· 
KD BY SEGMENT • 
1. 16. 1. 
1. 297. 1. a: 
1. 1018. 1. 

_. 
I 

1. 2224. 1. 
1. 3975. 3. 
6. 6558. 3'13. • • 

153. 1011'1. 2 062 • 
793. 1'1287. '171'1. 

3444. 19021. 8523. 
., 

' 
77 32. 241 03 • 12979. 

11599. 29'186. 17573. 
16770. 35415. 23146. • • 

' 
23511. 41892. 29793. .: 

• • 
• 
• 
• 
• 
• '/ 

• 
-• 
• 
• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLOWAT[R RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO., MI. 
DISCHARGE FRO~ THE OUTLET TO DORRANCE ROAD 

RA TING TABLE FOR SECTION 60.7 
NO. ELEV AREA 

0 977.2 o. 0 
BANK FULL 981.5 61.4 

****•WARNING-BANKFULL OR ZERO DAMAGE 
1 982.0 75.2 
2 983.3 115.0 
3 984.1 144.1 
4 984.3 154.1 
5 985.2 274.7 

SEGMENT TABLE FOR SECTION 60.7 

CSM TOTAL 

DA= 
CFS 

o.o 
146. 6 

ELEV BELOW 
1 &5 • 0 
3 10 • 0 
4 oc. 0 
440.0 
650.0 

1 
N 

1.0 
---------AC RES FLOODED--------
DAMAGE CHANNEL 

FIRST 
.oo 

PROFILE. 
.oo 
.oo 
.oo 
.oo 
.oo 

SEG ND 
2 
C 

. . 

• 0 0 
FLOW 

.oo 
• 00 
• 0() 
• 0 0 
.oo 

NON-DAM 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 
• 00 
• 0 0 
.oo 

STARTING 
CSM 

LINEARLY FROM 
1&5.00 
310.00 
400.00 
44 0 • 0 0 
650.00 

PA GE 7 

CRIT FRICTION 
ELEV SLOPE 

CHANNEL.BOTTOM••••• 
979 .& .00111 
980 • 5 • 00128 
980 • 9 .00126 
981.1 • 0 0131 
981 • 8 • 0013 3 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 165. o. 165. o. 
165. VELOCITY FPS 2.21 .oo 2.21 .32 

2 DISCHARGE CFS 310. o. 306. 4. 
;51 o. VELOCITY FPS 2.80 .oo 2. 80 .68 

3 DISCHARGE CFS 400. o. 394. 6. 
4 0 0 • VELOCITY FPS 3.01 .oo 3 • 03 .45 

4 DISCHARGE CFS 440. o. 433. 1. 
ti 4 0 • VELOCITY FPS 3.15 .oo 3 • 17 .4 1 

5 DISCHARGE CFS 650. 13. 578. 59. 
650. VELOCITY FPS 3.34 046 3 • 52 .12 

1 ELEV 982.0 KO 4830 • 1. 4825. 4. 
2 ELEV 983.3 KD 8650. 1. 855 o. 100. 
3 ELEV 984.1 KO 11280. 1. 11099. 180. 
4 ELEV 984.3 KO 12173. 1. 11975. 197. 
5 ELEV 985.2 KD 1774 8. 3 0 0 • 15877. 1571. 

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

• 

• 
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•· 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

ELEVATION 
377.20 
9 78 • 
979. 
980. 
981. 
982, 
983• 
984• 
985. 
986, 
987. 
388. 
989. 
990. 
991. 
392• 
393. 
394. 
CH>" .,.,_,. 
396. 

COLDWATER 
DISCHARGE 

KO 

AREA KO 
o. 
4. 92, 

15. 519. 
30. 1357 • 
50, 2690 • 
74 • 4 737 • 

104 • 7547. 
140. 10966. 
238. 16 0 78 • 
429. 25376, 
671. 39326 • 
956. 57685, 

1286. 8 0 8 54 • 
1664. 109454 • 
2072. 145 1117. 
2498. 189319. 
2933. 238650. 
3368. 285951. 
.to n--i: .r.'l:.onc':t 
..JUUJ • .J..,l ✓ U0..,11• 

4 238 • 398312. 

• ., -
•· 

RI VER - FPMS - co. DRAIN # 40 - BRANCH co •• MI. PA GE 7K 
FROM THE OUTLET 10 DORRANCE ROAD •: 

TABLE FOR CROSS SECTION 60. 7 .,: 
KO BY SEGMENT • 
1. 89. 1 • 
1. 517• 1 • •• 1. 1355. 1. 
1. 2688. 1. 
1. 4 733 • 3. 
1. 7482• 58. • • 
1. 10791. 174. 

72 • 14 773 • 920. 
1451. 19679, 3842. •• 
5202. 25235. 8608. 

11086 • 31330. 15101. 
18877. 37939. 23912. •• 
28561. 45 0 32 • 35654. 
40442. 52615. 52101. 
55231. 60667• 73245. 

. .. 
73097. 69121 • 96201. 
89695 • 77774 • 111112. 

1no7£0 0~ 0 1 c_ '1hnCk.r .1.vo,au• oc -;, .LO• .L"TU7-'0• •• : 
130513, 96544. 167944. .,, 

• 
• 
• 
• r ,,' 

• -.. 
• 
• • 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO.t MI. 
DISCHARGE FROM THE OUTLET TO DORRANCE ROAD 

------------------------------80/80 LIST OF INPUT DATA------------------------------
TITLE 
CHANGE 
DISCHARGE 
END 
REACH 
REACH2 
ROAD 
CULVl 
CULV2 
SECTION 

£NOTABLE 
REACH 
REACH2 
REACH 
SEG'1ENT 
NVALUE 
SEGMENT 
r.iVALUE 
SEGMEN,T 
NVALUE 
SECT ION 

ENDTABLE 
REACH 
REACH2 
ROAD 
CULVl 
CULV2 
SECTION 

[NOTABLE 
REACH 
R£ACH2 
REACH 

nrsrHARG, FROM nnRRANr, ROAO TO wooo 
DISCHARGE 
-1. 

60,9 
61.5 
61 • 0 
61 .o 
5.5 
61.0 
-2 00 • 
-so. 
100. 
250. 

61.1 
61.5 
61 .5 
61 .s 
.07 
61.5 
.055 
61.5 
.01 · 
6lo5 
-100. 
-2 0 • 
,i.. 
34. 

61.9 
6lo5 
62.0 
62 • 0 
3.3 
62. 0 
-2 00 • 
-100 • 
50 • 
200. 
350. 

62.1 
62 .3 
62.3 

110. 

1. 
-1.2 
2.7 
1 

994. 
989.4 
986.3 
990.4 

1. 
-1.0 
1. 
l 

2 

3 

991 • 7 
989.'I 
981.7 
988.7 

1. 
.1 
2.1 
1 
5.5 

99 0.3 
988.'f 
988.9 
98!;. 7 
990.3 

1. 
-0.5 
1 e 

215. 

550. 

50. 
12311 
52. 

-150. 
o. 
15 o. 
35 0 • 

50 • 

55 0 • 
N 

C 

N 

-5 0. 
-4. 
14. 
so. 

950 • 

so. 
32111 
46. 

-200. 
-so. 
100 • 
25 0. 

so. 

95 0. 

260. 

550. 

50. 

979.8 

992 • 
989. 
988.& 
993.3 

50. 

550. 
-20. 

150. 

990.5 
981.3 
987.4 
988.7 

950. 

50. 

981.5 

989.3 
988.5 
988 .s 
989. 

so. 

950. 

ROfi.O 

275. 

979.4 

-100. 
so. 
200 • 

98904 

989.5 

993.5 

-35 • 
o. 
2,i.. 
150. 

981.5 

-15 o. 
o. 
150 • 
300. 

390. 

990.6 
9 8806 
985.4 

991. 
980.7 
989.5 
993.5 

988.7 
988.8 
98806 
989.5 

516 
51C 
51D 
51£ 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
A2 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - CO. DRAIN # 40 - B
0

RANCH CO., MI. 
DISCHARGE FROM DORRANCE ROAD TO WOOD ROAD 

------------------------------80/80 
SEGMENT 62.3 1 N 
NVALUE .09 
SEG~ENT 62 • .5 2 C 
NVALUE .065 
SEG'IENT 62 .3 3 N 
NVALUE 0.10 
SECTION 62.3 

ENDTABLE 
ROAD 
CULl/1 
CULl/2 
SECTION 

[NOTABLE 

-9 50 • 
-550 • 
-51 • 
-21. 
o. 
21 • 
51 • 
3go. 

62.4 
62.4 
4 • 0 
62o4 
-950 • 
-150 • 
-31. 
-4. 
11. 
41. 

REACH 62.5 
REACH2 62.3 
REACH 62.8 
R[ACH2 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
N\11\L!JE 
SEGMENT 
NVALUE 
SECTION 

62.9 
62.9 
0.10 
62.9 
.g7 
62.9 
0.10 
52.9 
-1002. 
-3 22 • 
-1 22 • 
-5. 
15. 

1 o oo. 
990. 
988.8 
988.6 
982.l 
9 8 7 06 
9 8 7 .6 
1000 • 

100 0 • 
98 7 .4 
988.7 
982.5 
986.6 
988 .4 
oon 
7 .7"'. 

1. 
.2 
1. 
- .-1 
1. 
l 

2 

3 

1000. 
990. 
988.6 
982 .8 
986.7 

-950 • 
-25 0 • 
-111. 
-11 • 
4. 

31 • 
150 • 

lil •• 
12311 
28 • 

-550. 
-Si. 
-21 • 
o. 
21. 
51. 
-. an 
J • Ue 

100. 

53 0 0 • 

10 0. 
N 

C 

N 

-100 l. 
-322. 
-22. 
o. 
25 • 

LIST OF INPUT 
-11. 

11. 

380. 

1 00 o. 
985.9 
989. 
987.9 
982.4 
988.5 
989.4 

iOa. 

982.5 

990. 
988.8 
988.5 
982.1 
987 .5 
987 .6 
1 ooo. 

100. 

5300. 

100. 
-12 • 

35. 

355. 

1 000 • 
989.3 
988.5 
981.3 
987.8 

DATA------------------------------
.987.9 93 

94 
986.6 95 

96 
1000. 97 

98 
99 

-950. 1000• 99A 
-150. 987.4 100 
-31. 988.7 101 
-4. 982.5 102 
11. 986.6 103 
41. 988.4 104 
150. 990. 105 

982.4 

-250. 
-4 i • 
-11 • 
4. 
31. 
150. 

988 • 

988.3 

990. 

-1000 • 
-22 2. 
-12 • 
5. 
35. 

985.9 
989. 
98 7.9 
982.4 
9 86. 6 
989.4 

1000 • 
9 87. 5 
988. 
982.7 
988.3 

105A 
105 ' 

i06A 
1068 
106C 
106D 
106[ 
iObF 
106G 
106H 
1061 
106K 
lO&L 
1061'1 
106N 
1060 
106P 
1069 

107 
108 
109 
110 
111 
112 
113 
114 

114A 
115 
116 
117 
118 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER• FPMS •CO.DRAIN~ 40 - BRANCH CO., MI. 
DISCHARGE FROM DORRANCE ROAD TO WOOD ROAD 

------------------------------80/BC LIST OF INPUT DATA------------------------------

ENDTABLE 
COMPUTE 

'+ 5. 
255. 

,no 
0 U • .I 

98 7 .9 
988.9 

55. 
355. 

987.7 
990, 

155. 98802 119 
800 • 1 ooo. 120 

121 
22 lA 

------------------------------END OF 80/80 LIST------------------------------

PA GE 1 0 

• 
• 
•: 

•· I 
·l 

I ., 
I 
I ., 

• 
• 
• 
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• 
• 
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COMPUiE 60.9 60.7 2 21A 

---•-------------------------STARTING DATA FROM PREVIOUS COMPUTATIONS------------------•••---------

• 
• 

• ., 
• 
• 
• 

• 

• 
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WSP2 XEJ 03/22/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 979. 5 
1 985 • 5 
2 98'1.8 
3 985 • 4 
4 985.6 

COLDWATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO., Ml • 

DISCHARGE FRO~ DORRANCE ROAD TO WOOD ROAD 

60.9 DA= 1.0 
AREA CFS ---------AC RES FLOODED-------- STARTING 

DAMAGE CHANNEL NON-DAM CSM 
o. 0 o.o 

48 • 5 llC • O .oo .oo .oo 110.00 
77. 0 215 • 0 .oo .oo • 00 215.00 
91 • 8 260.0 .oo .oo .oo 260.00 
97.6 275.0 .oo .uo • 00 275.00 

5 986 • 6 121.2 390.0 .oo .oo • 00 390 • 0 0 

SEGMENT TABLE FOR SECTION 

CSM 

DISCHARGE CFS 
11 o. VELOCITY FPS 

DISCHARGE CFS 
215. VELOCITY FPS 

DISCHARGE CFS 
260. VELOCITY FPS 

DISCHARGE CFS 
275. VELOCITY FPS 

DISCHARGE CFS 
390. \/[LOCI TY FPS 

ELEV 983.5 KO 
ELEV 9 84.8 KO 
ELEV 985.4 KD 
ELEV 985:& KO 
ELEV 986.6 KO 

60.9 

TOTAL 

110. 
2.28 
215. 
2.80 
260. 
2.84 
275. 
2.83 
390. 
3.C7 

2224 • 
4144. 
5257. 
57 05;; 
7976. 

1 
N 

o. 
.oo 
o. 

.oo 
o. 

.oo 
o. 

.oo 
o. 

• D a 

1. 
1. 
1. 
l;; 
1. 

S.EG !'JO 
2 
C 

110 • 

2.21 
215. 
2. 79 
260. 
2.83 
275. 
2 • 82 
390. 
3. D7 

2222. 
4142. 
5255. 
5703~ 
797'1. 

3 
N 

o. 
.oo 
a • 

.oo 
o. 

.oo 
o. 

.oo 
o • 

.oo 

1 • 
1. 
1. 
l;; 
1. 
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CRIT FRICTION 
ELEV SLOPE 

9 81. 6 • 0 02 'I 5 
9 82 • 4 • 00269 
982. 7 • 0 02'15 
982. 7 • 002 32 
983 • 3 • 0 02 39 

• 
• 
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• 
e 
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• -,. 
• 

II S P2 XEQ 03/22/88 COLDWATER 

• REV 09/01/82 DISCHARGE 

• KD 

• ELEVATION AREA KD 
979.50 0. 
980 • 1. 16 • 

e 9 81 • 10. 245. 
982 • 22. 775 • 
983. 39. 1638. 

• 984 • 59. 2882. 
985. 82. 4554 • 
986. 110. 6680. 

• 987. 142. 9118 • 
988 • 198. 12571. 
989. 290. 18282. 

• 990. '135 • 27162. 
991. 6 36 • 39836. 
992. 8 70 • 57048. 

• 993. 1116. 77'156. 
994. 1366. 97851. 
995. 1616. 121705. 

• 996 • 1866. 149322. 

• 
• 
• 
• 
• 
• 
• 
• 

• 

RIVER - FPMS - co. DRAIN II 40 - BRANCH 
FROM DORRANCE ROAD TO WOOD ROAD 

TAB LE FOR CROSS SECTION 60.9 

KD BY SEGMENT 

1. 14 • 1. 
1. 243 • 1. 
1. 773. 1. 
1. 163&. 1. 
1 • 2880. 1. 
1. 4552. 1. 
1. 6678. 1 • 
1 • 91H,. 1. 
2. 12332. 25. 

17. 16 9 3 7 • 1133. 
363. 22 859 • 3573. 

2444. 29464. 7527. 
65 99 • 36 7 04 • 13400. 

11655. 44396. 21 0 04 • 
15753. 52139. 281'+2• 
20868. 60 !:> 79. 36978. 
27161 • 69 728. 47765. 

co., MI. PAGE llK 
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WSP2 XEQ 
REV 

03/22/88 COLDWATER Rl VER - FP'1S - co. DRAIN II '10 - BRANCH co •• 
09/01/82 DISCHARGE FROM DORRANCE ROAD TO o/OOD ROAD 

ROAD SECT ION 61.0 

NO. HII CFS HL TW CSM 

0 979 .8 0 o.oo o. 00 o.oo 0. 00 
1 9 8'1 • 90 110.00 1.28 983.S2 110.00 
2 988. 03 215.QO 3.12 984.91 215. 00 
3 988.67 260.0il 3. 2 0 985.'17 260.00 
4 988.72 275.00 3.04 985.68 275.00 
5 989 • 08 390.00 2. 'I 0 966068 390.00 

MIN ROAD ELEVATION 988.30 
OPENING NO. CUL Vo HEIGHT 1110TH LENGTH U/S 

NO. CULVERTS CODE OR DIAM INVERT 

1 1 12311. 5. 5 0 52.00 979.80 

MI. 

D/S 
INVERT 

979.40 

HJ> 
COEFF 

• 02 4 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 9 79. 7 
1 984.9 
2 9B8.0 

BANK FULL 98B.4 
3 96B.7 
4 988.7 
5 989.l 

COLDWATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH co •• MI. 
DISCHARGE FROM DORRANCE ROAD TO WOOD ROAD 

61.1 DA= 1 • 0 
AREA CFS ---------ACRES FLOODED-------- STARTING 

OMiAGE CHANNEL NON-DAM CSM 
o. 0 o.o 

76.l 110.0 .oo .oo • 00 110. 00 
1 B6. 2 215 • 0 .oo .oo .oo 215.0() 
212.s 239.8 .oo .oo .oo 
234.5 260.0 .oo .oo • 00 260. 0 0 
239.3 275.0 .oo • 00 .oo 275.00 
280. 0 390.0 .oo • 00 .oo 390.0D 

SEGMENT TABLE FOR SECTION 61 • 1 

CSM TOTAL 

1 DISCHARGE CFS 110. 
11 o. VELOCITY FPS 1.q5 

·2 DISCHARGE CFS 215. 
215. VELOCITY FPS 1.21 

3 DISCHARGE CFS 260. 
26 o. VELOCITY FPS 1.22 

4 DISCHARGE CFS 275. 
275. VELOCITY FPS 1.21 

5 DISCHARGE CFS 390. 
390. VELOCITY FPS 1.61 

1 ELEV 984.9 KD 4082. 
2 ELEV 988.0 KO 11763. 
3 ELEV 988.7 KO 14778. 
4 ELEV 988.7 KO 15066. 
5 ELEV 989.1 KO 17422. 

1 
N 

o. 
.oo 

o. 
.oo 
o. 

.oo 
o. 

.15 
1.-

.22 

1. 
1. 
2. 
3. 

12. 

SEG NO 
2 
C 

110. 
1.45 
212. 
1. 21 
251 • 
1.24 
264. 
l .29 
'Z. L ") ~ ...,u&..• 

1.64 

4080. 
11 752. 
14270. 
14495. 
16422 • 

3 
N 

o. 
.oo 
3. 

.30 
9. 

.29 
11. 
.32 
~·7-~' . 
.'19 

1. 
9. 

506 • 
569. 
988 • 
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CRIT FRICTION 
ELEV SLOPE 

981 .8 • 00073 
9 82 .& • 000 3 3 

982.9 .00031 
982.9 .00033 
983-5 .00049 
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,ISP2 XEQ 03/22/88 COLDI.IATER RI VER - FPMS - co. DRAIN II 40 - BRANCH co •• MI. PAGE 13K • •• REV 09/01/82 DIS CH AR GE FR 0'1 DORRANCE ROAD TO ,1000 ROAD 
; 

. •· KO TABLE FOR CROSS SECTION 61.1 

• • EL:'.VATION AREA KO KD OY SEGMENT 
979.70 0. 
980. 1. 6. 1. 4. 1. 

• • 981. a. 1 75 • 1. 173. 1. 
982. 20. 6 44. 1. 642. 1. 
983. 35. l 4 37 • 1. 1435. 1. • •• 984. 54. 2601. 1. 2599. 1. 
385. 78 • 4184 • 1. 4182. 1. 
9!l6. 104. 6230. 1. 6228. 1. 

• • 987. 135. 8584. 1. 8582. 1 • 
988. 183. 11726 • 1. 115 90 • 7. 
989. 268 • 16847'.o 8. 15852. 845. • •• 9 9 0 • 3 99. 25113 • 218. 21630. 3001. 
9 91 • 592. 36910. 18 78. 28099. 6627. 
992. 821. 53257. 5 735. 35 217 • 12055. 

• • 993. 1066. 73765. 10944. 42930. 19759. 
994. 1316. 9 35 05 • 14857. 50535. 26587. 
995. 1566. 116643. 19756. 58 8 34 • 35063. 
996. 1816. 143483. 258GO. 67841. 45439. . ., 

• • 
• • . •· 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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IISP2 XEQ 
REV 

03/22/88 
09/01/82 

SCALES ARE 1 INCH= 

COLDWATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO •• MI • 

DISCHARGE FROM DORRANCE ROAD TO IIOOD ROAD 

50. CFS, AND 
CROSS SECTION blol 

2.4 FEET/ ELEVATION 

PAGE 13P 

l•••••••••l•••••••••l•••••••••I•••••~•••l•••••••••l•••••••••l•••••••••I•••••••••I•••••••••l•••••••••I 
996.--

994.--

992 • --

990. --

988 • --

986.--

984 • --

982.--

980.-
-•0 

978 • --

•5 
'llr 3 • 't 

•2 

*l 

r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 
o. so. 100. 150. 200 • 250. 300. 350. 400. 450 • 500. 

DISCHARGE-CFS 

• 
• ., 
••• .,. 

99 6" •. , ., 
994., 

•• t•: 
99 2" 

e· 

•• 
99 0" •·· ' ., 
98 8" 

•· 
98 6" • 

• 
984 ,, •• 

•·: 
98 2" 

•• 
98 0" •: 

•: 
97 8" •·.· 

•• 
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WSP2 XE~ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - CO. DRAIN # 40 - BRANCH CO., MI. 
DISCHARGE FRO~ OORRA~CE ROAD TO WOOD ROAD 

RA TI NG TABLE FOR 5ECTION 61.5 DA= 1 • 0 
NO. ELEV AREA 

0 980.7 o.o 
1 985.5 65.lt 
2 988.3 1'17.1 
3 989.0 180.6 

" 989.0 185.6 
BANK FULL 989.lt 212.8 

5 989.5 221.9 

C"' rruri.,T TABLE rnn r-r-rTTn"I bl. 5 ..> ~ vr1c..1v 1 r u" .>Cl.f.JUl'I 

CSM TOTAL 

CFS 

o.o 
110.0 
215.0 
260.0 
275.0 
361.0 
390.0 

1 
N 

---------ACRES FLOODED--------
DA.'IAGE CHANNEL NON-DAM 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

3 
N 

• 00 
.oo 
• 00 
.oo 
.oo 
• 00 

STARTING 
CSM 

110. 00 
215-00 
260000 
275.00 

390.00 

PAGE 14 

CRIT FR I CT I ON 
ELEV SL OPE 

982.8 • 0 0108 
9 63 06 • 0 00 5 1 
983 • 9 .00050 
983 • 9 .00054 

9 Bit• 5 .00077 

------------------------------------------------------------------------------------------------------------------------
' nTc:-ruAor.:.r rr <-

' ' 0 " ' • n n 
• U .l .>11,,IJ.KJ"\U'I.. ... . " J. .1.. u • " . .l .1.. u. Uo 

11 o. VELOCITY FPS lo68 .oo 1.68 .oo 
2 DISCHARGE CFS 215. o. 215. o. 
215. VELOCITY FPS 1.47 .oo lo46 .oo 

3 DISCHARGE CFS 260. o. 257. 3 • 
26 o. VELOCITY FPS , - c. n .oo 1 _ h. a ,: -, 

4. _, ... .I,.. -r., . ~ . 
4 DISCHARGE CFS 275. o. 271. 4. 
275. VELOCITY FPS 1.55 • 00 1.55 .38 

5 DISCHARGE CFS 390, o. 378. 12. 
390. VELOCITY FPS . 1.92 .oo 1. 94 046 

1 ELEV 985.5 KD 3341. 1. 3339. 1. 
2 ELEV 988.3 KO 9'179. 1, 9477. 1. 
3 ELEV 989.0 KD 11'189, 1. 1148 2. 6. 
4 ELEV 989.0 KD 11735. 1. 11724. 9. 
5 ELEV 989.5 KD 13776. 2, 13589. 186. 

• 
e 

• 
··: ., 

,. 

• • 
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• 

• : 
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IJSP2 XE I) 03/22/88 
REV 09/01/82 

ELEVATION 
380.70 
981 • 
982• 
9830 
3840 
9 85 o 
9860 
9870 
9880 
3 89 • 
3900 
9910 
992 o 
nn~ 
77.) • 

994, 
9950 
3 9 6 • 
9970 

COLD~ ATER 
DISCHARGE 

KD 

AREA KO 
o. 
1 • 6. 
8. 175 • 

20. 6 44 • 
35 o 14370 
54. 2601, 
780 I\ 184 o 

104 o 62.rn. 
135. 8 5 84 o 
1830 11 7260 
268. 168470 
3990 251130 
592, 36910, 
821. 55257. 

1 0 66 o 73765, 
13160 935 05, 
15660 116643, 
1816, 143483. 

RIVER - FPMS - co. DRAIN # 4 0 - BR A NCH 
FROM DORRANCf ROAD TO olOOD ROAD 

TAB LE FOR CROSS SECT ION 6lo5 

KO BY SEGMENT 

lo 4 • 1. 
1 • 1 73 • lo 
lo 642 o 1. 
lo 14350 1. 
1 • 25990 1. 
1. 4182. 1. 
1. 6228. lo 
lo 8582 • lo 
lo 115900 7o 
Bo 15 852 o 81\5. 

2180 21630. 3001, 
1878 o 28 099, 6627, 
5 735. 35 21;. 12055. 

10944, 429300 197590 
14857. 505 35 • 26587, 
1975b, 58 8 34 o 350630 
25 8 00. 678410 45439. 

co., Hio PAGE 
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,ISP2 XEQ 
REV 

03/22/88 
09/01/82 

SCALES ARE l INCH= 

COLDWATER RIVER - FPMS - CO • DRAIN # 40 - BRANCH CO., MI • 

DISCHARGE FRO~ DORRANCE ROAD TD WOOD ROAD 

50 • CFS, AND 
CROSS SECTION 61 • 5 

2.4 FEET/ ELEVATION 

PAGE 14P 

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 
99B •--

996.--

991•.--

99~!.--

99().--
•5 

•4 
* ;\ 

*2 
98B • --

9BE, •--
.. 1 

981•• --

98~~---

-•O 

98 Cl • --
1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 
o. 50 • llJO. 15 o. 200. 250 • 300. 35 o. 400. 4 50 • 500. 

DISCHARGE··CFS 

,1/ 

998 • 

996. 

994 • 

99 2. 

99 0 • 

988. 

98(;. 

984 • 

98 2 • 

98 a. 

• 
• 
• •. , 

• 

•·: • I 

. I •·: • I 

•·· ., 
e· 

• 
•" 
• •. , 

., 

•:: 

•• 
• ., 
•• . ' 
• 
•• ,• 
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WSP2 XE3 03/22/88 
REV 09/01/82 

RAT ING TABLE FOR SECTION 
NO. ELEV 

0 981.4 
1 986.'! 
2 988.9 
3 989.5 
4 989.6 

BANK FULL 990.1 
5 990.3 

COLDWATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO., Mio 
DISCHARGE FROM DORRANCE ROAD TO WOOD ROAD 

6lo9 DA= 1.a 
AREA CFS ---------ACRES FLOODED-------- STARTING 

DAMAGE CHANNEL NON-DAM CSM 
o. 0 o.o 

69.6 110.0 .oo .oo .oo 110.00 
141.4 215 • 0 .oo .oo .oo 215. 00 
lb8o6 260.0 • 0 0 .oo .oo 260.00 
175.5 275.0 .oo • 00 .oo 275.00 
212.8 362.2 .oo .oo .oo 
2 2'! • 7 3 90.0 .oo .oo .oo 390.00 

SEGMENT TABLE FOR SECTION 61.9 

CSM TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

PA GE 15 

CRIT FRICTION 
ELEV SLOPE 

983 • 5 • 00092 
984 .3 • 00056 
984 • 6 • 00056 
9 84. 6 • 00059 

985 • 2 .00076 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 110. o. 110. o. 
11 o. VELOCITY FPS 1.59 .oo 1 • 58 .oo 

2 DISCHARGE CFS 215. o. · 215. o. 
215. VELOCITY FPS 1.52 .oo 1.52 .oo 

3 DISCHARGE CFS 26(). o • 259. 1. 
26 o. VELOCITY FPS 1.57 .oo 1 • 57 .40 

I/ DISCHARGE CFS 2 75 • o. 27 2. 3. 
27 5. VELOCITY FPS 1.61 .oo 1.61 • I/ 0 

5 DISCHARGE CFS 390. o. 377. 13. 
390. VELOCITY FPS 1.90 .oo 1.92 .45 

1 ELEV 986.4 KO 3622 • 1. 3620. 1. 
2 ELEV 988.9 KO 90'16. 1. 90'1'1. 1. 
3 ELEV 9 B9 • 5 KO 10914 • 1. 10910. 2. 
4 ELEV 989.6 KO 11240. 1. 11235. 4. 
5 ELEV 990.3 KO 13969. 2. 13735. 231. 

• 
• 

., 
,, 

•• 
•• 

. •I 

.-. • 
•• ., 

·I 

•· •' 
... \ -, .., 
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lo/SP2 XEQ 03/22/88 
REV 09/01/82 

ELEVA T.ION 
981.40 
982. 
983. 
984. 
985. 
986 • 
987. 
988. 
989. 
990. 
991. 
992. 
993. 
994 • 
995 • 
996. 
997. 
998 • 

COLOIIATER 
DISCHARGE 

KO 

AREA KO 
o. 
2. 25. 

11. 285 • 
· 24 • 846 • 
40. 1 744 • 
61. 3 029. 
85. 4 745 • 

113 • b 9 03 • 
146. 9391. 
2 05 • 13 0 08 • 
301. · 19 0 32. 
453 • 28232. 
659. 41364 • 
894 • 59019. 

1141 • 79348. 
1391. 100076. 
1641. 124292. 
1891. 152303. 

• 
• 
• 

RI VER - FPMS - co. DRAIN ff 40 - BRANCH co •• MI. PAGE 15K 
FROM DORRANCE ROAD TO lo/00D ROAD ··i I 

TABLE FOR CROSS SECTIOl\l 61 • 9 ., 
" 

KO BY SEGMENT • 
1. 23. 1. 
1. 283. 1. 
1. 844 • 1. 

ei 
•·1 

1. 1 742. 1. 
1. 3027 • 1. 
1. 4743. 1 • • 'I 
1. 6901. 1. 
1. 9389. 1 • 
2. 12714. 48. 

• .. i 

·t 
24. 17496. 130B. ., 

468. 23490. 3895. 
2783. 30162. 8016. •·: ,, 
7073. 37461. 14120. 

12024. 45139. 21648. 
16216. 52951. 28945. 

., 
. I 

21441. 61462. 37965. ,I 

27862. 70682 • 48962. •·: 

• 
• 
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COLDWATER RIVER - FPMS - co. DRAIN Ii 40 - BRANCH co., YSP2 XEQ 03/22/88 
REV 09/01/82 DI SCH ARGE FROM DORRANCE ROAD TO WOOD ROAD 

ROAD SECTION 62.0 

NO. HW CFS HL TW CSM 

0 981.60 o.oo 0 • 0 0 o.oo o.oo 
1 988 • 58 110.00 2.16 986.42 110.00 
2 988 .98 215.00 • 08 968.90 215. 00 
3 989.54 260.00 .oo 989.54 260.00 
4 989.63 275.00 • 00 989.E,3 275.00 
5 990.30 390.00 • 0 0 990.30 j90.00 

MIN ROAD ELEVATION 98!l.4 0 
OPENING NO. CULV. HEIGHT WIDTH LENGTH U/S 

NO. CULVERTS CODE OR DIAM INVERT 

1 1 32111 • 5.42 '16.00 981.60 

HI. 

D/S 
INV::RT 

98i.50 

IN) 
COEFF 

.03 2 

PA GE 1 6B 

• 
e 

e 

•: 
I 

• • 

• • 

• 
•· 
• 
• 
• 
• 
• 
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WSP2 XEJ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - co. DRAIN# 40 - BRANCH co., MI. 
DISCHARGE FROM DORRANCE ROAD TO WOOD ROAD 

RATING TABLE FOR SECTION 62.l 
NO. ELEV AREA 

0 98106 o. 0 
B~NK FULL 986.1 1 01 • 1 

•*•••WARNING-BANKFULL OR ZERO DAMAGE 
1 988.6 961.1 
2 989.0 12 09. 7 
3 989.5 15 86. l 
4 989.6 1651. 1 
5 990.3 2141. 8 

SEGMENT TABLE FOR SECTION 62.1 

CSM TOTAL 

DA= 
CFS 

o.o 
70.9 

ELEV BEL OIJ 
11 0 • 0 
215.0 
260.G 
275.0 
3 9 0 • 0 

l 
N 

1.0 
---------ACRES FLOODED--------
OA'-1AGE CHANNEL 

.oo • 0 0 
FIRST PROFILE• FLOW 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

• 0 0 
.oo 
.oo 
.oo 
.oo 

NON-DAH 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 

.oo 

.oo 

.oo 

STARTING 
CSM 

LINEARLY FROM 
110.00 
215.00 
260.00 
275.00 
39 0. 0 0 

PA GE 1 7 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM***** 
983.'I .00002 
984.2 .00004 
984.5 .00003 
9 84 • i', • 0 0 0 0 3 
985.9 .00003 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 110. 72 • 31. 1. 
11 o. VELOCITY FPS .11 .10 • 27 .06 

2 DISCHARGE CFS 215. 147. 51. 11. 
215. VELOCITY FPS .25 • 16 .42 .11 

3 Ul>LHAKuL CFS 260. 183. 5 0. 27. 
26 o. VELOCITY FPS .21 .15 • 37 .11 

4 DISCHARGE CFS 275. 195. 52. 29. 
275. VELOCITY FPS .21 .15 038 .12 

5 DISCHARGE CFS 390. 2 8 'I• 59. 46. 
,n ~ Ur"\ ..... l"'TTV ~~~ nn . ~ ,n . , 
..:>7 U • VLI_Ul.lll r r-.:, . "'"' • L I . .:,-:, oL.J 

1 ELEV 9 B8.6 KO 24658. H,161. 7131. 1366 • 
2 E.LEV 989.0 KD 33254. 22653. 8075. 2526. 
3 ELEV 989.5 KO 48624. 3·4250 • 9466. '1901. ,. C" I C"' \I CCC ,.__ ., n ~1~07;._ :r.:.c:.ao')_ o-, n g_ - ~ :r.: a ti -
~ i...LL 'I .., u Jeu nu .... .£....JUVe .JU-,. .,,, ,::_ • / I u V • ~ ....-u ~. 

5 ELEV 990.3 KO 73950. 5H82 • 1149 2. B676. 

• 
= 
• 
• 
• 
• ' 

I • i 

• ' 
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lo!SP2 XEGl 03/22/88 COLDlolATER RIVER - F PMS - co. DRAIN # 40 - BR A NCH co •• MI. PAGE 17K 

• ' REV 09/01/82 DISCHARGE FROM DORRANCE ROAD TO lo!OOD ROAD 

KD T Ao LE FOR CROSS SECTION 62.l • 
• • I EL:0:VATION AREA l<D KD BY SEGMENT 

381.60 o. 
982. 2. 11. 1. 15. 1. 
983 • 12. 258 • 1. 256. 1. 
384 • 24. 744 • 1. 742. 1 • • ' 9B5. 'IO • 1485 • 1. 1483. 1. 
986. 89. 2762. 148. 2517. 1. 
387. 272. 6579 • 2405. 3952. 22. • ' 
388 • 624. 15537. 9241. 5845. 452 • 
989 • 1221. 3 3 7 58 • 22940. 8114 • 2577. 
990. 1922• 63246. 45392. 10674. 7042. • I 
991 • 2685. 102864. 76049. 13515. 13214. 
992 • 3511. 151547. 113535. 16617. 21334. 
993. 44 00 • 209390. 157641. 19969. 31532. 
994 • 5355 • 276458. 208930. 23 561 • 43915. 
995. 6566. 353411 • 26727B. 27392. 58714. 
996. 7438. 440242. 332784. 31450. 76008. 
997. 8585. 536683. 405137. 35 7 21 • 95797. 
998. 9793. 643690. 485073. 40209. 118367. 
999 • 11 o 64. 764113 • 574621. 44 9 08 • 144518. • ' 1000. 12372. 897863. 673765. 49 B 02. 174156. 

1001. 13702. 1039952. 778 998. 54821. 205312. 
1002. 15032. 1195663. 894120. 60055. 240047. • I 

1003. 16362. 1365539. 1019506. 65502 • 278567. 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - CO. DRAIN # 40 - BRANCH CO., MI. 
DISCHARGE FROM DORRANCE ROAD TO WOOD ROAD 

RA TI NG TABLE FOR SECTION 62.3 
NO. ELEV AREA 

0 982.1 o. 0 
BANK FULL 98606 101.1 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
' 1 988.6 696.5 

2 989.1 950.2 
3 9B9.b 12 B3 • 0 
I\ 9B9.7 1345.5 
5 990.3 18 05. 9 

SEGMENT TABLE FOR SECTION 62.3 

CSM TOTAL 

DA= 
CFS 

o.o 
75.9 

ELEV BELOW 
110 • 0 
215.0 
260.0 
275.0 
390.0 

1 
N 

1 • 0 
---------ACRES FLOODED--------
DAt~AGE CHANNEL 

.oo .oo 
FIRST PROFILE. FLOW 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 
• 00 
.oo 
• 00 
.oo 

, NON-DP.M 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 

.oo 

.oo 

.oo 

STARTING 
CSM 

LINEARLY FROM 
110. 00 
215. 00 
26 0 • 0 0 
275.00 
39 0 • 0 0 

PA GE 18 

CRIT FR I CT ION 
ELEV SLOPE 

CHANNEL BOTTOM***** 
983 • 9 • 0 00 0 I\ 
98'1.7 .0000B 
985.0 .00005 
985. 1 .00005 
986. 'I • 00005 

--------------------------~---------------------------------------------------------------------------------------------
1 DISCHARGE CFS 110. 6B. 3B. 4. 

11 o. VELOCITY FPS .25 .13 .37 .07 
2 DISCHARGE CFS 215. 141• 61. 13. 

215. VELOCITY FPS .34 .19 • 53 .12 
3 

t'\T ... r-11 ,.,._,-.,- CFS ", " 1 79 • 59. "" u.1;::,.l.nJ.\11.1.:Jot. l:.'.'.:bU • "'"'• 26 o. VELOCITY FPS .28 .18 • "7 .13 
4 DISCHARGE CFS 275. 190. 6 o. 25. 
275. VELOCITY FPS .28 .18 • 47 .13 

5 DISCrlARGE CFS 390. 2 79. 68. 43. 
~on UC-I nrTTV C" 0 .. - '>7 - ,, n AO - , " ,._,.., ue , I..~"-'"" .l I f 0 r v . '' 0' V •~u ··~ 

1 ELEV 988.6 KO 17149. 10463. 6109. 578. 
2 ELEV 989.1 KO 2'1289. 15882. 7C:87. 1320. 
3 ELEV 9 89 .6 KO 35833. 24612, 8336. 2885. 
'! ELEV 98907 KO 36180;, 263 91 • 8563= 3226. 
5 ELEV 990.3 KO 57917. 41379. 10253. 628'1. 

• 
• ., ., 

' 

• 
•• 

•: 
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•: 
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WSP2 XEQ 03/22/88 COLDWATER 

• REV 09/01/82 DI SCH AR GE 

• KO 

• ELEVATION AREA KO 
982.10 o. 
983. 6. 1 06. 

• 984. 17. 471. 
985. 32. 1 081. 
986. 54. 1986 • 

• 387. 159. 4155 • 
988. 432. 10222. 
9 8 9 • 912 • 2 3 2 83 • 

• 990. 1560. 4 7451 • 
991. 2291. 82263. 
~n..., "Zn 0£ 1 '1£. "l.'7"l 
~~~- ,JUOO • .I. C. C ._, I c.. • 

• 993 • 3943. 179581. 
994 • 4864. 242038. 
995. 58 53 • 313661. 

• 99&. E,902. 39522E,. 
997. .c:n1~- 486886 • vv ....... -

998 • 9182. 5888 82. 

• 399. 10412. 70188E,. 
1000. 11715. 829859. 
1001. 13037. 9E,7239. 

• 1002. 14367. ll!E,072• 
1003. 15&97. 1278798. 
1004. 17027. 1'155958. 

• 
• 
• 
• 
• 
• 
• 
• 
• 

RIVER - FPl'IS - co. DRAIN # 40 - BRANCH 
FROM DORRANCE ROAD TO WOOD ROAD 

TAB LE FOR CROSS SECTION 62.3 

KO BY SEGMENT 

1. 104. 1. 
1 • 'H,8. 1. 
l• 1 079. 1. 
9. 1957. 1. 

n n, -;z ., n, .. 
071:) • .J .1 0,:). ., . 

5097 • 4838. 115. 
14948. 69360 1171. 
333060 93640 4685. 
E,0173. 12067. 9961. 
0/,"}11 _ 15 039 • 17085. /-r L • ..I. .. 

135067. 182660 26221. 
182775. 21740. 37503. 
237168. 25'1'17. 50998. 
298827• 29387• E,E,959. 
367790. 33 553 • 85497. 
'1441770 37939. 10&735. 
528429 • 42537. 130902. 
E,23370. '173380 159104. 
725170. 52284. 189299. 
835300 • 57 4 ll o 222219. 
9555 oa. E,2752. 258821. 

108616& • 683 05 • 299311. 

co •• HI• PA GE lBK 

• 
• 

•• I 
• ' 
•'. 

I ., 
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WSP2 XEG 03/22/88 
REV 09/01/82 

rn, nu4T>ll Rl\lER - FPMS - CO. DRAIN I! 40 - BRANCH CO•• MI. 
DISCHARGE FROM DORRANCE ROAD TO •000 ROAD 

ROAD SECTION 62.4 

NO. HIJ CFS HL Tl.I CSM 

0 9 82. 10 o.oo o. 0 0 o.oa o.oo 
1 9 88 • 6 3 110.00 .oo 988.63 110.00 
2 989 • 07 215.00 .oo 98':'.07 215. 00 
3 9 89 • 6 0 260.00 .oo 989.60 260.00 
4 9 89 • 69 275.00 • 0 0 989.69 275.00 
5 990.35 ,390.00 .oo 990.35· 390.00 

MIN ROAD ELE~ATION 982.10 
OPENING NOo CULV. HEIGHT WIDTH LENGTH U/S D/S 

NO. CULVERTS CODE OR DIAM I NV ER T I NV ER T 

l 1 12311. 4.00 211.00 982.50 982.40 

<N > 
COEFF 

.02 4 

PAGE 19B 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO., Mio 
DISCHARGE FRO~ DORRANCE ROAD TO WOOD ROAD 

RATING TABLE FOR SECTION 62o5 
NO. ELEV AREA 

0 982.3 o. 0 
BANK FULL 986.8 101.1 

****•WARNING-BANKFULL OR ZERO DAMAGE 
1 988.6 599.1 
2 989.1 845.0 
3 989.6 1155.'t 
4 989.7 1217.8 
5 990.4 1665. 6 

SEGMENT TABLE FOR SECTION 62o5 

CSM TOTAL 

DA= loO 
CFS 

o.o 
78. 1 

ELEV UELOW 
110.0 
215.0 
260.0 
275.0 
390.0 

1 
N 

---------ACRES FLOODED•------
DAMAGE CHANNEL NON-DAM 

.oo .oo .oo 

STARTING 
CSM 

FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM 
.oo 
.oo 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

.oo 
• 00 
.oo 
.oo 
.oo 

3 
N 

• 0 0 
• 0 0 
.oo 
.oo 
• 00 

110.00 
215.00 
260.C,O 
275.GO 
390.00 

PAGE 2 0 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM***** 
9 84 • 1 • 0 0 0 0 6 
984.9 .00010 
985.2 • 00007 
98503 .00007 
9 86 • 6 • 0 00 0 6 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 110. 65. 4 2 • 3. 
11 o. VELOCITY FPS .29 .14 • 4 2 .01 

2 DISCHARGE CFS 215. 138. &5. 12. 
215. VE!..OCITY FPS .39 .21 060 .13 

3 DISCHARGE CFS 260. 1 76 • 64. 20. 
260. VELDCI TY FPS .32 .20 .53 .13 

4 DISCHARGE CFS 275. 188. 6S • 22. 
275. VE!..OCITY FPS .32 .20 .53 • 1 4 

5 DISCHARGE CFS 390. 2 76 • 73. 4 l • 
39 o. VELOCITY FPS .30 .22 .53 ol6 

1 ELEV 988.6 KO 14663. 85 75. 5707. 380. 
2 ELEV 989.1 KO 21011. 134 02 • 6672 • 9'13. 
3 ELEV 9 89.6 KO 31456. 21286. 7884. 2286. 
4 ELEV 989.7 KO 33529 • 22862. 8103. 2563. 
5 ELEV 990.4 KO 52151. 36930. '9758. 5463. 

• 
• 
• 
• 
• 
• 
• 
• ., 
• 

• ., 
' 

•: 
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IJSP2 XEQ 03/22/88 COLDIJATER RIVER - FPMS - co. DRAIN fl 40 - BRANCH co., Mio PAGE 20K • •• REV 09/01/82 DISCHARGE FRO~ DORRANCE ROAD TO WOOD ROAD 

• • KO TABLE FOR CROSS SECTION 62o5 

• • ELEVATION AREA KO KD BY SEGMENT 
982.30 o. 
9 83 • 4. 63 • 
984. 15. 379 • 
985. 29. 938 • 
9 86 • 4 7 • 1 768. 
987. 125. 3'196. 
388. 355. 8559 • 
989. 797. 19 8 77 • 
990. 142'1. '11520. 
991. 21'14. 7'1187 o 
392. 2926. 116533. 
993 • 3771. 167954 • 
994. '1678. 2285 79 • 
995. 5E,51t. 298392. 
996. 6688. 378123. 
997. 7782. 4& 78 56 • 
998. 8937. 5678'12. 
999. 10160. 678118. 

1000. 11455. 8 0 3133 • 
1001. 12771. 939093. 
1002. 1'1101. 1085212. 
1003. 15431. 1245116. 
lOOlt. 16761. 1'1193111',. 

1. 60. 
1. 377. 
1. 936. 
2. 1 758. 

It 95 • 29 04 • 
3961. '1466. 

12385. 6'187. 
28775. 8852. 
53862. 11499. 
86592. 14'119. 

12&126. 17597. 
172491. 21 023. 
225577. 24684. 
285924. 28581. 
353511. 32 7 Olt • 
428467. 57048. 
51071tlt. '11601. 
603560. '16359. 
70'1320. 51285. 
812480. 56 368 • 
9306113. 61667. 

1059181. 6 7 1 78. 

1. 
1. 
1. 
1. 
2. 

61t. 
807. 

3706. 
8692. 

151tltl. 
24173. 
35021. 
118071 o 
63567. 
81606. 

102315. 
125758. 
153151. 
183139. 
215347. 
251197. 
290893. 

•: 
•• 

•• 
•• 
• 
•: 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO., MI. 
DISCHARGE FROM DORRANCE ROAD TO 11000 ROAD 

RATING TABLE FOR SECTION 62.8 DA= 1. 0 
NO • ELEV AREA 

0 981.2 o.o 
BANK FULL 987.9 172.8 

•**•*IJARNING-BANKFULL OR ZERO DAMAGE 
1 989.0 5 97 .2 
2 989.6 951.5 
3 990.0 1203.9 
4 990.0 12 62. 6 
5 990.7 1 743.3 

SEGMENT TABLE FOR SECTION 62.8 

CSM TOTAL 

1 DISCHARGE CFS 110. 
11 o. VELOCITY FPS .31 

2 DISCHARGE CFS 215. 
215. VELOCITY FPS 036 

3 DISCHARGE CFS 260. 
26 o. VELOCITY FPS .32 

4 DISCHARGE CFS 275. 
275. VELOCITY FPS .32 

5 DISCHARGE CFS 390. 
390. VELOCITY FPS .31 

1 ELEV 9 89 • 0 KO 12818. 
2 ELEV 989.6 KO 22122. 
3 ELEV 990.0 KO 30401. 
4 ELEV 990.0 KO 32769. 
5 ELEV 990.7 KO 50204. 

CFS 

o.o 
94.6 

ELEV BCLOl,I 
110 • 0 
215.0 
260.0 
2 75. 0 
3 90.0 

1 
N 

24. 
.11 
66 • 
.16 
88. 
.11 
94. 
.11 

144. 
.19 

24 61 • 
6316. 
9927. 

10997. 
184 4 7 • 

=========ACRES FLOODED======== 
DA~AGE CHANNEL 

.oo • 0 0 
FIRST PROFILE. FLO\J 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

6 4 • 
.38 
93. 
.47 
97. 
.45 

100. 
.46 

116. 
• 47 

8 072. 
10330. 
11971. 
12577. 
15382. 

.oo 

.oo 

.oo 

.oo 

.oo 

NON-DAM 

.oo 
INTERPOLATED 

3 
N 

22 • 
.11 
56. 
.16 
75. 
• 16 
80 • 
.16 

130. 
.18 

2286. 
5476 • 
8503. 
9394. 

16375 • 

• 00 
• 0 0 
• 0 0 
• 0 0 
• 0 0 

STARTitJG 
CSM 

LINEARLY FROM 
110.00 
215.00 
260.00 
275.00 
390.00 

PA GE 21 

CRIT 
EL EV 

FRICTIO~J 
SLOPE 

CH ANN EL BOT TOM***** 
983 • 5 • 0 00 0 7 
9 84 • 3 • 0 00 09 
984 • 5 • 0 00 0 7 
9 84 • 6 • 0 00 0 7 
985. 2 .00006 

I ,rj • 
• 

•• 1 

e: 
I 

'1 

el 
' ., 
! 

'I 
i 

• I 
•• 
•• ' 
•: ' 
e 

• 
• 
• 
• 
• 
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WSP2 XEQ 03/22/88 COLDWATER 

• REV 09/01/82 0 ISCH AR GE 

• KD 

• EL~VATION AREA KD 
381.20 0. 
::182 • 2. 21. 

• 983. 11. 222 • 
984• 24. 6 7'1 • 
985. 42. 1 'I 02 • 

• 986. 6 3 • 2'1'12. 
987. 89. 3690. 
988. 194. 5 748 • 

·• 989. 60i. i 34 73 • 
::190. 1236. 32049. 
991. 1982. 60356. 

• 992. 2838. 9 8168 • 
993. 3807. 146137. 
994. 4897. 204574. 

• 395. 6093. 274711-
396. 7_397 • 357036. 
397. 88 08 • l/52H,O. 

• 998. 10328. 560700. 
999. 11993. 682374 • 

1000. 1373'1. 829184 • 

• 1001. 15527. 99791',4. 
1002 • 17329. 1165 079 • 
1003. 19131. 1350324. 

• 1 n r,a _ ?nQ~~- 1c;c;.la.LQJl_ ... ... ..., ---, . "- ... .,...,.., . .L -.1v----.v JV• 

• 
• 
• 
• 

• 
• 

RI VER - FPMS - co. DRAIN # 40 - BRANCH 
FROM DORRANCE ROAD TO 1,1000 ROAD 

TA3LE FOR CROSS SECTION 62.8 

KD BY SE&MENT 

1. 25• 1. 
1 • 219• 1. 
1. 672• 1. 
1. 14 oo. 1. 
1. 24'10. 1 • 
1. 3688. 1. 

33. 5234. 28. 
25 06. 8101. 2323. 

10503. 12193. 8982. 
22633. 16 9 3 7 • 20628. 
38949. 22280 • 36844 • 
60351. 28189 • 57529. 
81153. 34 b 19 • B2b9b. 

120103. 1/1589 • 112921/. 
159566. 49 0 6 7 • 1'18330. 
2(15958. 57036. 189126. 
259688. 65 4 79 • 235533. 
321l651. 7'1330. 287310. 
395592. 83 l',5 8 • 349778. 
482870. 93374 • 421500. 
568557. 103189. '192052. 
664332. 113501. 57025'+. 
7"1ne:,o_ 1 ?.la.' 1 ? - '- c;. t:. c;.,, c.. -' •.., V..., _, • ... ~- ... .Le;... U ..,IV-"'- V • 
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llSP2 XEQ 03/22/88 
REV 09/01/82 

COLD~ATER RIVER~ FPMS - CO. DRAIN fl 40 - BRANCH CO., Mio 
DISCHARGE FROM OORRANCE ROAD TO ~000 ROAD 

RATING TABLE FOR SECTION 62.9 
NO. ELEV AREA 

0 981.3 o. 0 
BANK FULL 988.0 17208 

*****~ARNING-BANKFULL OR ZERO DAMAGE 
1 969.0 548.0 
2 989.6 892.4 
3 990.0 1143.2 
4 990.0 1201.0 
5 990.7 1671.6 

SEGMENT TABLE FOR SECTION 62.9 

CSM TOTAL 

DA= 1.0 
CFS 

o.o 
95. 7, 

ELEV BELOll 
110.0 
215. 0 
260.0 
275. 0 
3 90. 0 

1 
N 

---------~CRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE. 
.oo 
.oo 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

.oo 
FLO~ 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 

.oo 

.oo 
• 0 0 

STARTING 
CSM 

LINEARLY FROM 
110.00 
215. 00 
260.00 
275.00 
390.00 

PA GE 2 2 

CRlT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM***** 
98306 • 00008 
9 84 • 4 • 0 0 0 1 1 
984.E, .00008 
984 • 7 • 00008 
9 85 • 3 • 0 00 0 7 

------------------------------------------------------------------------------------------------------------------------1 DI SCH ARGE CFS 110. 23. 66. 21. 
11 0 • VELOCITY FPS 035 .11 .40 .11 

2 DISCHARGE CFS 215. 63 • 97 • 55. 
215. VELOCITY FPS .39 .17 .51 .17 

3 DI SCH ARGE CFS 260. 86. 100. 74. 
260. VELOCITY FPS .35 .18 048 .17 

" DISCHARGE CFS 275. 93. 103. 79. 
275. VE(.OCITY FPS • 3'1 .18 • '18 .11 

5 DISCHARGE CFS 390. 143 • 119. 128. 
390. VELOCITY FPS .32 .19 .49 .19 

1 ELEV 989 • 0 KO 11578. 19 75. 7722. 1882. 
2 ELt.V 98906 KO 20559 • 56 6'1 • 9970. 4926 • 
3 ELEV 990.0 KO 281'15. 89 21. 1156 lo 7663. 
4 ELEV 990.0 KO 30321. 98 91 • 1195 7. 8473. 
5 ELEV 990.7 KO 47512. 1732'1. 14934 • 1525'1. 

• 
• 
• 
•• I 

I •• I 

• 
'! 

• 
• • 

I 

•• ' ., 
I ., 
' 

•· 
• 
• 
• 
• 
• 
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l,/SP2 XEQ 03/22/88 
REV 09/01/82 

EL'::VATION 
381.30 
982. 
983. 
384 • 
985. 
9 66 • 
387. 
388 • 
389. 
990. 
391. 
992 • 
993. 
994. 
395. 
996. 
397. 
998. 
399. 

1000. 
1001 • 
1002. 
1oa3. 
1004 • 

COLDl,/ATER 
DISCHARGE 

KD 

AREA KD 
0. 
2. 19 • 

10. 190. 
23. 617 • 
40. 1316. 
60. 2323. 
85. 3560. 

173. 5421 •. 
548. 12181. 

1170. 29580. 
1905. 56998. 
2750. 93833 • 
3708 • 140768. 
4786. 198152. 
5968. 267191. 
7253. 348337. 
8656. 4'12207. 

10176. 5 '19 0 86 • 
11826. 669441. 
13555. 813067. 
153'17. 982212. 
171'19. 1147569. 
18951. 1330956. 
20753. 1533371. 

RIVER - FPMS - co. DRAIN fl 40 - BRANCH 
FROM DORRANCE ROAD TO WOOD ROAD 

TAB LE FDR CROSS SECTION 62.9 

KD BY SEGMENT . 

1. 11. 1. 
1. 188. 1. 
1. 615. 1. 
1. 1314. 1. 
1. 2321. 1. 
1. 3558. 1. 

16. 5050. 12. 
1974. 7721. 1881. 
9356. 11 742 • 8026. 

212 07 • 16426. 19167. 
37045. 21 711 • 34956. 
57920. 2756 7 • 55191\ • 
841 73 • 33 94 7 • 79920. 

116538. 40870. 109691. 
155367. 48 3 03 • 144606. 
201077. 56227. 184880. 
253897. 64 6 06 • 230558. 
314130. 73417. 281801. 
387291. 82707. 3'¼2923. 
474832. 92420. 414849. 
559545. 102185. 484660. 
654283. 1124'18. 562078. 
759687. 123209. 647524. 

' I 
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WSP2 XEJ 03/22/8!! COLDblATER RI VER - FPMS - co. DRAIN It 'I 0 - BRANCH co., 

• REV 09/01/82 DISCHARGE FROM DORRANCE ROAD TO WOOD ROAD 

• ------------------------------B0/80 LI ST OF INPUT DATA------------------------------
TITLE DISCHARGE ABOVE IJOOD ROAD 221B 
CHANGE DISCHARGE 221C 

• DISCHARGE -1. 6 o. 13 0 • 200. 230. 335. 221D 
,... .. , ... 'l-"l 1 r 
t.NU c..c:; .I.~ 

REACH 62.95 1. 100. l 00, 121A 

• SEGMENT 62 .9 5 1 N -12 • 9B8, 1216 
NVALUE • 1 0 121C 
SEGMENT 62,95 2 C 35. 988 • 3 121D 

• ~IIIAI IIC" .n., 121E l•VM~UL. • u' 
SEGMENT 62.95 3 N 355. 990. 121F 
NVALUE .10 121G 

• SECTION 62 .9 5 121H 
-322. 990. -322. 989,3 -222. 987,6 1211 
-122 • 9 88a6 -22. 988.!', -12. 988. 121J 

• -5. 982.B o. 981,3 5. 982.7 121K 
15 • 9860 7 25 • 987,8 35. 988,3 121L 
45. 98 7 .9 55 • 987,7 155, 988,2 121M 

• 255. 988,9 355 • 990, 121N 
FNrJTARLF 1210 
ROAD '63 • 0 2,7 100, 100, 122 

• CULVl 63,0 1 32111 123 
CULV2 11 • 0 6.3 62. 982,4 982,3 124 
SECTION 63,0 125 

• -500, 99 o. 5 -4 0 0 • 990,2 -30 o. 989,4 126 
-200. 989, -100. 988,7 o. 989,2 127 
100. 989 • 200. 990,3 300, 9 90, 5 128 

• ENDTABLE 129 
REACH 63.1 1. 10 0 • 100, 130 
REACH2 62.95 1,1 1308 

• COMPUTE 62,95 63 ,1 62,9 131 
----------------------------•-END OF 8 0/ 80 LIST------------------------------

• 
• 
• 
• 
• 
• 
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COMPUTE 62.95 62.9 131 

-----------------------------STARTING DATA FROM PREVIOUS COMPUTATTONS------------------------------

• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - CO• DRAIN # 40 • BRANCH CO., MI. 
DISCHARGE ABOVE WOOD ROAD 

RATING TABLE FOR SECTION 62.95 
NO. ELEV AREA 

0 981.3 o.o 
BANK FULL 988.0 1 72. 8 

CFS 

o.o 
s2.2 

QA::: 1.0 
-·-------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

• oo .oo .oo 

STARTING 
CSM 

•••••WARNING•BANKFULL OR ZERO DAMAGE ELEV BELO bl FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM 
1 989.0 549.9 
2 989.6 8 94 .s 
3 990.0 1143.5 

ZERO QAMG 99 !l • C 11&&.& 
4 990.1 1 2 02 • 0 
5 990.7 1634.9 

WARNING••••••••••PROFILE NO 'I EXCEEDS 
WARNING••••••••••PROFILE NO 5 EXCEEDS 

SEGMENT TABLE FOR SECTION 62095 

CSM TOTAL 

1 DISCHARGE CFS 60. 
6 o. VELOCITY FPS .19 

2 DISCHARGE CFS 13 0 • 
13 o. VELOCITY FPS .23 

3 DISCHARGE CFS 200. 
200. \IELOCITY FPS 026 

4 DISCHARGE CFS 23 u • 
23 o. VELOCITY FPS .20 

5 DISCHARGE CFS 335. 
335. VELOCITY FPS .31 

1 ELEV 9 89 • 0 KO 11625. 
2 ELEV 9 89 .6 KO 20736. 
3 ELEV 990.0 KO 28588. 
4 ELEV 990.i K iJ 30865. 
5 ELEV 990.7 KO 4'1747. 

60• 0 
130.0 
200.0 
211. 9 
230.0 
335.0 

SURVEY DAT A 
SURVEY DATA 

1 
N 

13• 
• 06 
39. 
.10 
67. 
.14 
79. 
.15 

1 30 • 
,1B 

1993. 
57 57 • 
9183. 

i 02 i 6 • 
16281. 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
BY .1 
BY .7 

SEG NO 
2 
C 

36. 
.22 
58. 
.30 
76. 
.36 
as. 
;39 
86. 
.35 

7736. 
9991. 

11586. 
li98tt. 
1'1656. 

FT. 
FT. 

.oo 

.oo 

.oo 
• 00 
• 00 
• 00 
COMPUTATION 
COMPUTATION 

3 
N 

11. 
.06 
33. 
.10 
57. 
.13 
66. 
.14 

119. 
.1a 

1897. 
4987. 
7820, 
8b65. 

13810. 

.oo 60.00 
• 0 0 130 • 00 
.oo 200.00 
.oo 
• 0 0 23 0 • 0 0 
.oo 335.00 
BASED ON VE.'l. T !CAL 
BASED ON VERTICAL 

PA GE 24 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM•**** 
983 • 1 • 00002 
983 .a .00004 
984 • 3 • 000 05 

9 84 .5 • uooos 
985 • 0 • 0 00 0 6 

EXTENSION OF END POINTS********** 
EXTENSION OF END .POINTS********** 

• 
• 
• 
•• 
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YSP2 XE Q 03/22/88 COLDI.IATER RIVER 
REV 09/01/82 DISCHARGE ABOVE 

KD TABLE 

ELEVATION AREA KD 
981.30 o. 
382. 2. 19. 
383. 10. 190 • 
384. 23. 617. 
985. 40. 1316. 
386. 60 • 2323 • 
987. 85. 3560 • 
988. 173. 5421. 
9 89 • 548. 121 Bl• 
990. 1167. 29958 • 
391. 1837. 50819. 
392. 251'!. 73867. 
993. 3191. 103837. 
3 9 4 • 3868. 141945. 

- FPMS - co. DRAIN 
wooo ROAD 

FOR CROSS SECTION 

KD BY SEGMENT 

1. 17. 
1. 188. 
1. 615. 
1. 1314. 
1. 2321. 
1. 3558. 

16. 5 .)50 • 
1974. 1121. 
95 79. 11742. 

1849'1. 15856. 
27590. 20297. 
39713. 25416. 
554 80. 31245. 

fl 40 - BRANCH 

62.95 

1. 
l • 
1. 
1. 
1. 
1. 

12. 
1881. 
8144. 

15806. 
241'14. 
35510. 
50599. 

co., MI. PAGE 24K 
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WSP2 XEJ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - F PMS - co. DRAIN 
DISCHARGE ABOVE WOOD ROAD 

ROAD SECTION 

tJO. HW CFS HL 

o 982 o'IO o.oo o.oo 
1 989•01 60.00 .• o o 
2 989 06 l 13 o. oo .oo 
3 9 89 .99 200.00 • o o 
4 990.08 230.00 .oo 
5 990072 335.00 .oo 

MIN ROAD ELEVATION 
OPENING NO. CUL Vo HEIGHT WIDTH 

NO. CULVERTS CODE OR DIAM 

1 1 32111 o 6.62 

# 40 - BRANCH co., 

63.0 

TW CSM 

o.oo o.oo 
9 89 • 0 1 60.00 
989.61 13 O. uG 
989.99 200 • 00 
990.08 230.00 
990.72 335.00 

988.70 
LENGTH UIS 

I NV ER T 

62.00 

MI. 

D/S 
I NV ER T 

982.30 

<NI 
COEFF 

.032 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 982.4 
1 989.0 

BANK FULL 989.1 
2 989.b 
3 990.0 
4 990.1 
5 99007 

COLDWATER RIVER - FPMS - CO. DRAIN# 40 - BRANCH CO., MI. 
DISCHARGE ABOVE WOOD ROAD 

63.1 DA= 1.0 
AREA CFS --•------ACRES FLOODED-------- STARTING 

DAMAGE CHANNEL NON-DAM CSM 
o. 0 o.o 

157 • 1 60.o .oo .oo .oo 60.00 
112. 8 68.3 .oo .oo .oo 
3 oo. 7 130.0 .oo .oo .oo 130.00 
506. 1 200.0 .oc .oo .oo 200.00 
556.9 2 3 o .• 0 .oo .oo .oo 23 0 • 0 0 
932.7 3 35 .o .oo .oo .oo 335.00 

SEGMENT TABLE FOR SECTION 63.l 

CSM TOT AL 1 
N 

SEG NO 
2 
C 

3 
N 

PAGE 26 

C RIT FRICTION 
ELEV SLOPE 

9 8'! • 2 • 0 00 13 

984 • 9 • 0 00 3 0 
985. 4 .00032 
9 85 06 • 00034 
986.1 • 00023 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS f, 0. 2. 56. 2. 
6 o. VELOCITY FPS .48 .10 .48 .10 

2 DISCHARGE CFS 130. 12. 105. 13. 
130. VELOCITY FPS .67 ol& • 73 olb 

3 DISCHARGE CFS 200. 39. 125 • 36. 
2 0 0 • VELOCITY FPS .68 .22 .11 .22 

4 DISCHARGE CFS 230. 49. 138. "". 23 o. VELOCITY FPS .11 • 23 • 83 • 2'1 
5 DISCHARGE CFS 335. 102 • 145. 87. 
335. VELOCITY FPS .58 .26 • 74 .25 

1 ELEV 989.0 KD <t934 • 9. '1918. 1. 
2 ELEV 989.6 KD 74<tl. 628. 6130. 683. 
3 [LEv 990.0 KD i 06b O • lo 35. 7'+33. 1592. 
4 ELi::V 990.1 KD 11791. 20 56. 7785. 1950. 
5 ELEV 990.7 KO 21 7& a. 6193. 10225. 5350. 
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• 
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• ' 
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• ' 
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lo S P2 XEQ 03/22/88 
REV 09/01/82 

ELSVATION 
982.40 
9830 
984. 
985. 
9860 
987. 
988 • 
989. 
990. 
9 91 • 
9920 
993. 
394 • 
995. 

COLDlo/ATER RI VER 
DISCHARGE ABOVE 

KD TAB LE 

AREA KD 
o. 
1. 14 • 
9. 162 • 

22. 5 63 • 
38. 1233 • 
58. 22 07 • 
82. 3 '132 • 

151. 51 OB. 
494. 10998. 

11 01 • 27576. 
1769. '18851. 
2446. 71270. 
3123. 1oo495. 
3800. i37732. 

- FPMS - co. DRAIN 
I.ODD ROAD 

FOR CROSS SECTION 

KD BY SEGMENT 

1. 12· 
1 • 1600 
1. 5610 
lo 12310 
1. 2205. 
1. 3430. 
1. 4869. 

1550. 7353. 
849'1. 113020 

17729. 154'170 
26554. 19823. 
38 3 4 7 • 24 8 73 • 
53720 • 3iJ628o 

# 'I 0 - BRANCH co., 

63.1 

1. 
1. 
1 •· 
lo 
1 • 
1 • 
5. 

1518. 
725'1. 

15114 • 
23185. 
34218. 
'+8901. 
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INVESTIGATIONS AND ANALYSES 

SURVEY PROCEDURES 

Field surveys were made of bridges, roads, structures, channels and flood 
plains of the Coldwater River and its tributaries·by the Soil Conservation 
Service and Coldwater Township employees in 1986.: Temporary bench marks based 
on USC & GS mean sea level elevations data of 1929 were also set at this time 
and used for this study. In addition, several temporary bench marks set by 
the city of Coldwater were used. Surveys were made using second order accu
racy. Temporary bench marks are described in Part 4 of this Technical Report. 

For the Coldwater River and its tributaries, 22 valley and channel cross-sec
tions plus 47 roads, bridges and structures were surveyed. Aerial photography 
flown on March 27, 1985 was used as a base for the photo mosaic sheets used to 
delineate the flood plains. U.S. Geo logic Survey: topographic maps and 
two-foot contour maps prepared by Abrams Aerial Survey were used to extend 
valley cross-sections. 

HYDROLOGY AND HYDRAULICS 

Physical data were obtained from U.S.G.S. topographic maps, soil survey maps, 
local topographic maps and aerial photographs, as well as on-site field in
spections. The watershed boundary was determined from map studies and field 
checks. The watershed was divided into 29 sub-watershed areas for use in 
evaluating the runoff volumes. Drainage areas for the sub-watersheds were 
measured from U.S.G.S. topographic maps. Times o~ concentration were calcu
lated for the sub-watersheds using the upland flow method. With the exception 
of sub-watershed 1A, each sub=watershed was evalu8ted for land use, cover and 
soils. Runoff curve numbers were calculated. 

The analysis basically consists of three parts, which includes the Upper Lake 
Chain, the Coldwater River and its tributaries and the Lower Lake Chain. 

Upper Lake Chain 

The lakes were treated as one body of water. The drainage area above the 
lakes is approximately 84 square miles. Some of the soils are very sandy 

and pervious with considerable vegetative cover. Also, some of the roads 
prevent surface runoff from directly entering, the lakes. In addition, 
some of the smaller lakes and swamps above the Upper Lake Chain are land
locked. Therefore, a surface water analysis alone would not be adequate. 
Snow melt and groundwater needed to be included. 

Information from U.S.G.S. stream gage No. 04096600, located near Hodunk, 
was utilized to develop information for the TR-20 flood routing program 
and used to determine elevations and peak discharges out of the lakes. 
Inflow hydrographs into the lakes were developed based on a volume-dura
tion-probability analyses of the gage and the area above the lakes. Out
flow hydrographs were based on elevation-discharge relationships developed 
by the WSP-2 water surface profile program and storage calculations. A 
starting lake elevation of 983.00 feet was used to model existing condi
tions. The TR-20 computer program used the Storage Indication method of 
evaluating the effect of the lakes in reducing peak flood discharges into 
the Sauk River and South Coldwater River. Discharges obtained from the 
flood routings and lake elevations are not shown in the report because the 
area is outside of the study area. 
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Information from the u.s.G.S. staff gage, located at Coldwater Lake, was 
used to verify the peak lake elevations. A frequency analysis using a 
Wiebull plot very closely approximates peak elevations as determined by 
the TR-20 model. 

Coldwater River and Tributaries 

Channel flood routings to establish peak discharge-frequency relationships 
were made using the SCS TR-20 Hydrology Computer Program and U.S. Depart
ment of Agriculture computer facilities. The Modified Attenuation-Kinema
tic (Att-Kin) method of routing through stream channels is used by this 
program. This method is derived from inflow-outflow hydrograph relation
ships. 

Flood flows from the Upper Lake Chain, local runoff and valley sections 
were used to flood route and model study area conditions. Table 1 lists 
discharges obtained from the flood routings and Table 2 lists flood eleva
tions at sections located in the study area. 

Information from the u.s.G.S. stream gage at Hodunk and u.s.G.s. Water 
Supply Paper 1677 were used to verify peak di~charges below the Lower Lake 
Chain as determined by the TR-20 model. Peak discharges for the 100-year, 
SO-year and 10-year storms compared within 5 percent. 

Lower Lake Chain 

The Lower Lake Chain drainage area is approximately 174 square miles. 
' 

The TR-20 flood routing program was used to determine inflow hydrographs. 
Outflow hydrographs for discharge out of the lakes were based on eleva
tion-discharge relationships developed by the,WSP-2 water surface profile 
program and TR-20 flood routing program. A srarting lake elevation of 
924.00 feet was used to model existing conditions. Table 1 lists dis
charges obtained from the flood routings and Table 2 lists lake elevations. 

Water surface profiles for the Sauk River, County'Drain #40, South Coldwater 
River and the South Lake Drain were developed using the Soil Conservation 
Service WSP-2 computer program. This program uses the step method of computa
tion to solve the Bernoulli equation, and the Bureau of Public Roads bridge 
loss analysis. Flood discharges determined from flood routings were used in 
the water surface profile program to develop high,water profiles along the 
channels. Mannings "n" values were determined from field investigations of 
the channels and flood plains. 

Normal bridge and channel flow conditions were asSumed in the hydraulic compu
tations. No consideration was made for openings Dlocked by ice or other de
bris. Channel and flood plain flow characteristics may change due to vegeta
tive growth, sedimentation, scour, debris accumul~tion, filling and encroach
ment. Computations for this study considered only those features in the flood 
plain at the time of field surveys. Future flood plain developments and modi
fications, as well as changes in the upstream drainage area and land use and 
cover will require recomputation of water surface profiles. 

2 
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Flood plain delineations were made on the contour maps and photo map sheets. 
Computed water surface elevations at surveyed sections and bridges were used 
to identify flood plain limits. Between sections\ topographic map interpreta
tions and field inspections were used to delineate the flood boundary lines. 
Limits of flooding shown on the photo maps may vary from actual location on 
the ground and the photographic image may vary from true ground location due 
to inherent aerial photograph displacement. Flood plain delineations around 
the Lower Lake Chain were based on the computed lake level only. Wave action 
may cause flooding of additional areas. In addition, road fills with inade
quate or no crossings may be causing some flooding above the roads. These 
areas were not delineated in this study. High water profile elevations and 
detailed field surveys should be used to determine the extent or depth of 
flooding at any specific site. 

Where the limits of the 500-year and 100-year floods were too close to deline
ate, the limits of the two flood plains are shown:as the same line on the 
photo map sheets. 

0470D 
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TABLE 1 - FLOOD DISCHARGES 

I From To Drainage Estimated :Pe~k' Discharges 
TR-20- WSP-2 WSP-2 Area 10-Yr. 50 Yr. 100 ,Yr. 500 Yr. 

Location Sec. Sec. Sec. Sq. Miles Cubic Feet Per Second 

I COLDWATER RIVER 

I From Coldwater 001 19.8 19.5 42 .10 130 160 175 195 
Lake to sta 
484+o0 

I To sta 335+o0 009 19.4 19.3 49.58 480 640 755 1115 

I 
To Fenn Road 016 19.2 18. 9 69 .56 880 1310 1490 2170 

To Blackhawk 018 71.4 1135 1685 1905 2 765 
Millpond 

I To Garfield 019 17. 1 15 .9 71.4 955 13 55 15 55 2195 
Road 

I To South Lake 024 15 .5 14. 7 72.23 970 1385 1585 2240 

I SAUK RIVER 

,From Harb le 025 52,l 4 9, 9 42.10 13 5 190 210 255 

I Lake to up-
stream Free-
mont Road 

I To downstream 028 4 9 .1 4 7. 95 44 .25 170 2 60 300 440 
of Fox Road 

I To upstream 033 4 7. 9 45.6 4 7 .02 330 515 580 800 
of the June-
tion of Co. 

I Drain //40 

To downstream 045 4 5. 5 41.9 53.32 660 1040 1170 1650 

I 
of I-69 

To downstream 047 41.1 3 9. 95 54.52 720 1130 12 75 1790 
of Sprague St. 

I To South Lake 060 3 9. 9 2 9 .5 56 .22 785 1220 1365 1905 

I SOUTH LAKE 
DRAIN 

I To Garfield 064 24.0 21.95 1.59 225 355 405 605 
Road 

I To South Lake 067 21.9 19.5 2.28 285 410 455 605 
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Location 

cquNTY'bRAIN 
·NO. 40 

To Wood Road 

To Dorrance 
Road 

To Outlet 

BELOW LOWER 
LAKE CHAIN 

0449D 

, TR-20 
Sec. 

034 

03 7 

040 

04 

From To 
WSP-2 WSP-2 
Sec. Sec. 

63.l 62.95 

62.9 60.9 

60.7 60.3 

Drainage Estimated Peak· Discharges . . . . - - . 
Area 10-Yr. 50 Yr. , 100 .Yr·. 500 Yr. 

Sg. Miles. Cubic; Fee t;iPe'r . .'Second 
-,,, ' 

1.38 130 200 230 335 

2 .90 25 5 380 430 ·640 

4.66 350 525 590 855 

173 .3 1270 1770 1980 2780 

, 
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- . TABLE 2 - FLOOD ELEVATIONS AT SECTIONS 

I 
., 

I 
Location Section Station 10-Year 50-Year 100-Year ·.· 500-Year 

I 
Coldwater River 

Confluence at o+oo 926 .o 926.9 92 7 .2 928.4 

I South Lake 

14. 7 5+o0 9 26 .o 926.9 927.2 928.4 

I 
14. 8 26+o0 929 .5 930.1 930 .2 931.l 

Penn. Central R.R. 15 .o D 52+78 937.l 937.6 937.8 938.3 
15 .o u 53+22 937.6 938 .6 939.l 940.7 

I 15 .5 56+o0 9 37. 9 938.8 939.3 940.8 

Garfield Rd. 16.0 D 60+74 938 .4 939 .3 939. 7 941. 1 

I 16.0 u 61+27 938.9 940 .1 940.7 941.9 
16.3 7l+o0 939.4 940.5 941.0 942.2 
16. 9 106+o0 947.4 948.1 948.4 949 .2 

I Blackhawk Rd. 17.0 D 112+8 3 94 7. 8 948 .5 948 .8 949.6 
17 .o u 113+17 948.3 949 .3 949.5 950. 1 
17.l 114+70 948 .4 949 .3 949.6 950.2 

I New Blackhawk Dam 18 .o 118+00 957.7 958.2 958.4 959.3 

I 
Fenn Rd. 19.0 D 192+69 958.0 95 8 .5 95 8 .8 959.6 

19.0 u 193+31 959.3 959.7 959.8 960 .2 
19. 1 196+00 959.6 960. 1 960.3 960 .9 

I Sauk River ( f~'S1' 8r.) 

I Confluence at o+oo 926 .o 92 6. 9 92 7 .2 928 .4 
South Lake 

I 
29.5 2+00 926.0 926 .9 927.2 928.4 

Riverside Drive 30.0 D 24+92 932.4 933.5 933.7 934.9 
Footbridge 30.0 u 2 5+o 9--~ 933.2 934.4 934.6 935.6 

I Butters Ave. 31.0 D 2 9+10 933.6 934.8 935 .1 93 6 .1 
31.0 u 2 9+91 933. 7 935.0 935.4 937.6 

I Waste Water 32.0 D 38+76 93 5. 6 93 6. 7 937.0 938 .6 
Treatment Plant 32.0 u 39+24 935.9 938.0 938.7 941.9 

32.9 43+50 93 7 .4 93 9 .o 939 .6 942.3 

I Jay St. 33.0 D 45+19 938.l 939.6 940.l 942.5 
33.0 u 45+81 938.5 940.l 941.l 943.2 

I Race St. 34.0 D 69+76 949.2 950.6 951.0 952.2' .,, 
ii: 

34.0 u 70+24 950.4 951.4 951.6 952.3 ;: 

I i' 
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I 
Location Section Station 10-Year SO-Year 100-Year · 500-Year 

Sauk River - Continued 

I f 
Penn. Central 35.0 D 77+28 951.8 953,0 953.3 954.3 

I 
Trans. Co. R.R. 35.0 u 77+73 952.9 954,8 955.3 955.4 

Clay St, 36.0 D 88+15 956 .7 958.l 958.5 959 .3 
36.0 u 88+85 95 7 .1 958. 7 959 .2 960.5 

I Division St. 37.0 D 90+65 957.9 959,4 959.8 961. l 
37.0 U 91+35 958.3 960.7 961.0 961.6 

I Jefferson St. 38.0 D 109+74 961.4 963 .3 963. 7 964.8 
38.0 u 110+2 6 961.6 963 .9 964 .2 965.0 

I Old Bridge 39.0 12 l+oO 964 .a 965 .4 965.6 966.4 
Abutment Dam 3 9 .5 130+50 965.0 966 .1 %6.3 967 .a 

I Footbridge 39.8 D 13 5+48 965 .2 966.2 966.5 967 .2 
39.8 u 13 5+5 2 965 .3 966.3 966.6 967 .3 

I Spraque St. 40.0 D 13 7+23 9 65 .4 966 .4 966 .6 967.4 
40.0 u 137+77 965. 9 967.l 96 7 .2 96 7. 7 - 40 .3 t43+oo 966 .o 967.l 967.3 967.7 
40.5 t77+oo 968. 7 969.4 969. 7 970 .2 

I 41.0 D 210+70 9 71.0 971.7 971.9 972. 7 
'-

Michigan Ave. 41.0 u 211+3 0 971. 7 972 .o 972.2 972 .8 

I I-69, s. Bound 42.0 D 221+50 971.8 972 .3 972 .4 973 .5 
42.0 u 222+5 0 972.0 972 .6 972 .8 973 .8 

I 
42.5 222+75 972 .o 972. 7 972 .. 8 973.8 

I-69, N. Bound 43.0 D 223+oO 972 .o 972. 7 972 .8 973 .9 
43 .o u 224+o0 9 72. l 973 .a 973.2 974 .6 

I Steffey Rd. 44.0 D 22 8+2 8 972 .J 973 .2 973.4 974. 7 
44.0 U 2 28+72 9 72 .3 973 .2 973.5 974.7 

I 44.5 24 7+o0 972 .9 973 .9 974 .2 975.3 

- Fisk Rd. 45.0 D 2 75+77 9 73 .9 9 75 .o 9 75 .4 976.4 

I 
45.0 u 266+2 3 974 .9 975 .8 975.9 976.4 

Footbridge 45 .3 D 2 77+98 9 75. l 9 76. l 976.2 976.9 
45.3 u 278+o2 9 75 .2 976.2 976.J 977 .a 

I Confluence at 45.5 2 95+o0 9 76 .J 977 .4 977 .5 978.2 
Co, Drain #40 

I Farm Lane 45.7 D 319+8 7 976 .8 977.8 978.1 978.7 
45.7 u 320+13 977.0 978.0 978 .2 978.8 

I 
-2-

I 



~I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Location 

Penn. Central 
Trans. Co. R .. R. 

Lott Rd. 

Fox Rd. 

Confluence at 
South Lake 

Race St. 

Butters Ave. 

Penn. Central R.R. 

Garfield Rd. 

Farm Lane 

Farm Lane 

Confluence at 
Sauk River 

Farm Lane 

Section Station 10-Year,. 

Sauk River ,. Continued 

46.0 D 
46.0 U 

4 7 .O D 
47 .o U 
47 .9 

48.0 D 

48.0 U 

19.5 

20.0 D 
20.0 U 

20 ,5 D 
20. 5 U 

21.0 D 
21.0 U 
21.1 
21.9 

22,0 D 
22.0 U 

22.5 D 
22.5 U 

23.0 D 
23.0 U· 
23,l 
24.0 

60 .4 
60.6 D 
60.6 U 
60.7 

344+18 
344+82 

345+22 
345+78 
372+o0 

977.2 
977 .3 

a 

' 
' 

977.3 
977.4 
977 .40' 

372+75 980.4' 
,373+25- - 980 .6 

South Lake Drain 

o+oo 

12+5 l 
13+49 

25+60 
26+4 l 

36+87 
37+13 
39+o0 
57+o0 

59+58 
60+42 

81+81 
82+19 

86+79 
87+2 l 
88+o0 

1244-00 

926.0 

944.0 
950 .6 

953,0 
956 .6 

9 56. 7 
958,6 
958.6 
962. l 

962 .4 
966.6 

971.3 
972 .s 

976 ,2 
977 .8 
977 .8 
999,7 

County Drain No, 40 

o+oo 976.3 

13+o0 
24+86 
25+14 
62-l-00 

-3-

977 .6 
978.7 
979.0 
983.7 

SO-Year 

978.l 
978.5 

978.5 
978.6 
978,6 

981.3 
981,7 

926.9 

944.4 
950.8 

953 .5 
956 .8 

957.1 
960.6 
960.6 
962. 7 

963.0 
966.8 

971.8 
972 .9 

977 .o 
978.l 
978. 1 

1000 .1 

977 .4 

978.6 
979.6 
879.8 
984.8 

978.3 
978.8 

978 .8. 
978:9· 
978.9 

981. 7 
982.l 

927.2 

944.5 
950.9 

953,6 
956.9 

9 5 7 .2 
961.6 
961.6 
963 .o 

963 .2 
966.9 

971.9 
973 .1 

977.2 
978.2 
978,3 

1000 .2 

977 .5 

978.8 
979.9 
980.0 
985.0 

979.0. 
979,8 

979,8 
979.9 
979,9 

982.5 
983.2 

928.4 

944 .9 
951,0 

953,9 
95 7 .1 

957,4 
963 .o 
963.0 
963 .6 

963. 7 
967 .o 

972 .2 
973 .5 

977 .7 
978.5 
978.5 

1000.3 

978 .2 

979,6 
980 .6 
980.8 
985 .8 .. 
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Section Location ·station 10-Year 50-Year 100-Year .· · 500-'Year c • 

•• ' 

Coun't:z: Drain No.' 40 .- ·Continued 

I 
. ' 

Dorrance Rd• 61.0 D 67+74 985.4 986.4 986.7 .987.8 

I 
6i.O u 68+26 988 .6 989~ l 989.2 989.4 
61.5 74+o0 988.9 989.5 989 .6 990.l 

Wood Rd. 62.0 D 83+77 989 .5 990 .2 990 .5 991.2 

I 62.0 u 84+23 989.5 990.2 990.5 991.2 
62.3 94+o0 989 .5 990 .3 990.5 991.2 

1 Farm Lane 62.4 D 94+86 989.6 990.3 990.5 991.2 
62.4 u 95+14 989 .6 990 .3 990.5 991.2 
62.9 156+o0 989.9 990.7 990.9 991.7 

I Wood Rd. 63.0 D 15 7+68 990 .o 990 .8 9CJQ .9 991.9 
63.0 u 158+32 990.0 990.8 990 .9 991.9 

I Lower Lake Chain 

I 
04 926 .o 926.9 927 .2 928.4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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BENCH MARK DESCRIPTIONS* 

COLDWATER RIVER 

BRANCH COUNTY, HI CHIGAN 

BM USGS E 113 1934 

Section 21, T6S, R6W - Coldwater, about 57 yards east of the southeast corner 
of the New York Central Railroad station, at the crossing of U.S. Highway 27, 
about 76 yards west of the centerline of the highway, 27.8 feet north of a wa
ter tower and about 2 yards west of a pole. 

A standard disk (USC&GS) stamped "E 113 1934" and set in the top of a concrete 
post. 

Elev. 968.869 

BM USC&GEO F 113 1934 

Section 24, T6S, R6W - 2.4 miles east along the New York Central Railroad from 
the station at Coldwater, about 235 yards west of milepost C 158, at a private 
road crossing, 17 yards northeast of the crossing :of the centerline of the 
private road and the north rail; 13 yards north of the north rail and about l 
foot lower than the top of the rail. 

A standard disk stamped "F 113 1934" and set in the top of a concrete post. 

Elev. 988 .443 

BM USGS 967 

Section 21, T6S, R6W - UE E 113 A; 0.6 mile south of disk, at south city lim
its of Coldwater; 100 feet north, 137 feet west arid same elevation as U.S. 
Highway 27 at an east-west road crossing; near northwest corner of Grange Hall. 

On chiseled square on northwest corner of concrete entrance. 

Elev. 966.90 

TBM i/5 

Section 5, T6S, R6W - Off southwest corner of Narrows Street bridge. 

SCS spike and disk in power pole ffM0-75j SPG 5-30. 

Elev.937.78 

I 

* Elevations based on USC&GS mean sea level datum of 1929. 
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TBM i/6 

Section 21, T6S, R6W - West side of Clay Street, first pole north of bridge 
over Sauk River. 

SCS spike and disk in pole, 

Elev, 960,52 

TBM i/7 

Section 21, T6S, R6W - Off southwest corner of Division Street bridge over 
Sauk River. 

SCS spike and disk in pole, 

Elev, 963,88 

TBM i/8 

Section 21, T6S, R6W - At centerline of Railroad b,ridge over Sauk River. 

SCS spike and disk in center of railroad tie, 

Elev, 965.08 

TBM 1/9 

Section 21, T6S, R6W - At northeast corner of Rae~ and Walnut Streets. 

SCS spike and disk in old power pole i/197-B, 

Elev, 961.38 

TBM i/10 

Section 21, T6S, R6W - Off southwest corner of Jay Street bridge over Sauk 
River. 

SCS spike and disk in power pole, 

Elev, 944 .43 

TBM i/14 

Section 17, T6S, R6W - 50 feet east of the southeast corner of "Old US-12" 
steel bridge over Coldwater River. 

SCS spike and disk in power pole. 

Elev. 940.93 
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TBM #14.6 

Section 19, T6S, R6W - 60 feet south of South Park Drive, 500 feet east of 
Behnke Road and approximately 500 feet north of Coldwater River. 

SGS spike and disk in power pole. 

Elev. 939.78 

TBM #14.8 

Section 19, T6S, R6W - 900 feet south of TBM #14.6'and 25 feet north of north 
bank of South Coldwater River. 

SCS spike and disk in fence corner. 

Elev. 928.54 

TBM #15 

Section 19, T6S, R6W - 400 feet east of Behnke Road. 

SGS spike and disk in top of northwest corner of r~ilroad bridge. 

Elev. 951.41 

TBM #15.5 

Se~tion 19, T6S, R6W - At northeast corner of Garf1ield Avenue and Behnke Road. 

SGS spike and disk in power pole. 

Elev. 953.26 

TBM #16 

Section 30, T6S, R6W - 2 feet east of the southeast corner of Garfield Avenue 
bridge over South Coldwater River, approximately ioo feet east of Behnke Road. 

SGS spike and disk in 8 inch by 8 inch guardrail ~ost. 

Elev. 946.53 

TBM #17 

Section 30, T6S, R6W - At sout~east corner of Bladkhawk Road bridge. 

SGS spike and disk in telephone pole. 

Elev. 949.59 
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TBM /117 .6 

Section 30, T6S, R6W - At northeast corner of Blackhawk and Behnke Roads. 

SCS spike and disk in power pole. 

Elev. 964.31 

TBM /119 

Section 31, T6S, R6W - Approximately 75 feet west of culverts on Fenn Road 
over South Coldwater River and approximately 200 feet east of Behnke Road. 

SCS spike and disk in telephone pole. 

Elev. 961.20 

TBMl/20.5 

Section 20, T6S, R6W - At Butters Avenue and tribu'tary culvert. 

SCS spike and disk in power pole. 

Elev. 959.47 

TBM 1121 

Section 20, T6S, R6W - At centerline of tracks and centerline of culvert over 
tributary, approximately 300 feet east of Butters Avenue. 

SCS spike and disk in railroad tie. Disk in larg~ yellow paint spot. 

Elev. 962.31 

TBM 1122 

Section 21, T6S, R6W - 15 feet west of ditchbank on north side of Garfield 
Avenue and culvert. 

SCS spike and disk in power pole. 

Elev. 967.76 

TBM 1123 

Section 28, T6S, R6W - West side of Jay Street, 25 feet south of culvert on 
tributary and approximately 700 feet south of Gar'field Avenue. 

SCS spike and disk in power pole. 

Elev. 976.16 
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TBM 1/24 

Section 33, T6S, R6W - West side of "Old US-27" in lawn area of radio station 
WTVB-WANG. 

SCS spike and disk in telephone pole. 

Elev. 1008.33 

TBM 1131 

Section 20, T6S, R6W - 100 feet north of Butters Avenue bridge at Riverside 
Drive over Sauk River. 

SCS spike and disk in power pole. 

Elev. 938.23 

TBM i/32 

Section Ll, T6S, R6W - 150 feet north of wastewater treatment plant bridge 
over Sauk River. 

SCS spike and disk in power pole. 

Elev. 943 .12 

TBM //100 

Section 22, T6S, R6W - Off northwest corner of Je£1ferson 3treet bridge over 
Sauk River. 

SCS spike and disk in pole. 

Elev. 965.92 

TBM 1/10 l 

Section 22, T6S, R6W - 100 feet north of old road crossing behind Lincoln Ele
mentary School. 

SCS spike and disk in pole. 

Elev. 965 .03 
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TBM //102 

Section 22, T6S, R6W - In northeast co-rner of concrete box north of Waterworks 
Park dam, 

Top of rusty bolt. 

Elev. 963.26 

TBM /1104 

Section 23, T6S, R6W - At northeast corner of Michigan Avenue at 90° turn to 
south. 

SCS spike and disk in power pole. 

Elev. 980 :01 

TBH 11105 

Section 26, T6S, R6W - 100 feet north of culverts on Sauk River, west side of 
Michigan Avenue. 

SCS spike·and disk in power pole. 

Elev. 970.84 

TBII //106 

Section 26, T6S, R6W - 100 feet south of Sauk Riv~r on west side of north
bound lane of I-69. 

SCS spike and disk on south side of wood guardrail post. 

Elev. 982.23 

TBM //106B 

Section 26, T6S, R6W - At road culvert on west side of south-bound lane of 
M-69 near a McDonald's sign. 

Top of white drain post, chiseled line in center. 

Elev. 980 .64 
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TBM 11107 

Section 26, T6S, R6W - Approximately 30 feet north of Sauk River on west side 
of Steffey Road. 

SCS spike and disk in 8 inch diameter maple tree. 

Elev. 971.73 

TBM /1108 

Section 23, T6S, R6W - At northeast corner of intersection of Penn. Central 
T.C. Railroad and Steffey Road, approximately 20 feet north of railroad tracks. 

SCS spike and disk in power pole. 

Elev. 984 .07 

TBM 1/110 

Section 25, T6S, R6W - 15 feet east of Fisk Road ard 45 feet north of Sauk 
River. 

SCS spike and disk in power pole. 

Elev. 976.51 

TBM //111 

Section 25, T6S, R6W - North of 90° south turn of Mason Road. 

SCS spike and disk in west side of 10 inch diameter shagbark hickory. 
' 

Elev. 985.75 

TBM //112 

Section 36, T6S, R6W - South of Dorrance Road, weSt of County Drain 40. 

SCS spike and disk in north side of 18 inch diameter walnut tree, 2 feet above 
ground. 

Elev. 988.09 
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TBM 11115 

Section 24, T6S, R6W - 15 feet north of Lott Road and 50 feet east of Sauk 
River. 

SGS spike and disk in power pole. 

Elev. 983 .91 

TBM 11116 

Section 24, T6S, R6W - 30 feet south of railroad tracks, 30 feet north of Lott 
Road and 10 feet west of Fox Road, 

SGS spike and disk in power pole. 

Elev, 990.67 

TBM 11117 

Section 24, T6S, R6W - 10 feet west of Fox Road and 67 feet south of Sauk 
River. 

SCS spike and disk in 24 inch diameter maple tree., 

Elev, 986,61 

TBM 11125 

Section 25, T6S, R6W - At northeast corner of Fisk' and Dorrance Roads. 

SCS spike and disk in corner post with band near top. 

Elev, 1017.57 

TBM 1/126 

Section 25, T6S, R6W - On west side of County Drai'n 40, 1,000 feet north of 
Dorrance Road bridge. 

SGS spike and disk in 4.5 foot tall stump. 

Elev. 986.29 
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TBII i/12 7 

Section 36, T6S, R6W - 20 feet west of County Drain 40 and 600 feet south of 
Dorrance Road bridge. 

SCS spike and disk in 3 inch diameter sapling. 

Elev. 987.25 

TBII i/128 

Section 36, T6S, R6W - 100 feet east of Wood Road, south of County Drain 40. 

SCS spike and disk in north side of power pole, 1.5 feet above ground. 

Elev. 990.90 

TBII i/12 9 

Section 36, T6S, R6W - West of Wood Road, northwest of County Drain 40. 

SCS spike and disk in 3 inch diameter, 10 foot tal[ dead sapling. 

Elev. 989.72 

TBM /1130 

Section 1, T7S, R6W - West of Wood Road and approximately 25 feet south of 
County Drain 40. 

SCS spike and disk in corner fence post. 

Elev. 988.67 

TBM //131 

Section 36, T6S, R6W - ApprnYim~t~ly 15 feet east of Wood Road and 30 feet 
north of County Drain 40. 

SCS spike and disk in small aspen sapling. 

Elev. 990.82 

8943C 
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obs tructio~ in a r:i;er:,:~h~n~~l,: or_ high: 9-t·Sge~. in a_-~,~=-~ei.'i/i~g:._:s,t·r;&;;.~~r/,.~:\-,:-; . ;; . . - ' . - . - ,_ \ 

" 
BRIDGE DECK--Elevation ,of road surface .at, the. bridge. 

I 

'/~-~·?,:;._ 

·--
BRIDGE LOW CLEARANCE--The lowest ,point of a bridge __ or, o_ther structure ;over or 

across a river, stream or water course that limits ,'tl:i,, opening through
which water flows. This is referred to as ·"low.ste'el•~'.or.';"low,-chord< · It 
often is higher than the low point of the ro~dway. - . , .. ,, 

CHANNEL OR WATER COURSE--An elongated depression•either natural·.or· man~de 
having a bed and well-de fined banks var.ying in depth, width -and· len'gth 
which gives direction to a current of water and is normally described as a 
creek, stream or riverbed. 

CHANNEL BOTTOM--The lowest part of the stream ch~nnel (either in a constructed 
cross-section or a natural channel). Bottomlelevations at a series of 
points along the length of a stream may be plotted and connected to pro
vide a stream bottom profile. 

CONFLUENCE--A flowing together or place of junction of two or more streams. 

GKOSS-SEGTION OR VALLEY SECTION--A graph showing the shape of the stream bed, 
banks and adjacent land on either side made by plotting elevations at 
measured distances along a line perpendicular to the flow of the stream. 

DATUM--An assumed reference plane from which eleVations and depths are meas
ured such as from sea level. 

HIGH WATER OR FLOOD PROFILE--A graph showing the relationship of water surface 
elevation location along the stream. While it is drawn to show surface 
elevations for the crest of a specific flood', it may be prepared for con- , 
ditions at any other given time or stage. 

ELEVATION-DISCHARGE RELATIONSHIP--The relationship between water surface eleva
tion and rate of fiow at a specified iocation for a range of flow rates. 

FLOOD--A temporary overflow by a river, stream, ocean, lake or other body of 
lands not normally covered by water. It does not include the ponding of 
i;urf;:1rp w;:1tpr il11P tn in~ilPq11~tP ilr~in~gP Anrh .Aq within ~ ilPvP1npmPnt_ Tt 

is characterized by damaging inundation, backwater effects of surcharging 
sewers and local drainage channels, and by U.Osanitary conditions within 
adjoining flooded habitated area attributabl~ to pollutants, debris and 
water tab le. 

FLOOD CREST--The maximum stage or elevation reached by flood waters at a given 
location. 
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FLOOD FREQUENCY--A means of expressing the probability of flood occurrences as 
determined from a statistical analysis of representative stream flow or 
rainfall and runoff records. ; It is customary to estimate the frequency 
with which specific flood< stages or discharges may be equalled or ex
ceeded, rather tlian the· freq<uency of an exact stage or discharge. Such 
estimates by strict definition are designated "exceedence frequence", but 
in practice the term "frequency" is used. The frequency of a particular 
stage or discharge is usually expressed as occurring once in a specified 
number of years. 

10-YEAR FLOOD--A flood having a long-term averag~ frequency of occurrence in 
the order of once in 10 years. It has a 10 percent chance of being 
equalled or exceeded in any given year. 

100-YEAR FLOOD--A flood having a long-term average frequency of occurrence in 
the order of once in 100 years. It has a one percent chance of being 
equalled or exceeded in any given year. This flood is comparable to the 

' "Intermediate Regional Flood" used by the U.S. Army Corps of Engineers. 

FLOOD PEAK--The maximum instantaneous discharge or volume of flow in cubic feet 
per second passing a given location. It usually occurs at or near the 
time of the flood crest. 

FLOOD PLAIN--The relatively flat area or low lan'ds covered by flood waters 
originating with either the adjoining channel of a water course such as a 
river or stream, or a body of standing watet"' such as an ocean or lake. 

FLOOD ROUTING--The process of determining progre~sively the timing and shape of 
a flood wave at, successive points along a stream. This procedure is used 
to derive a downstream hydrograph from an upstream hydrograph. Local in
flow and tributary hydrographs are considered. 

FLOOD STAGE--The elevation at which overflow of 'the natural stream banks or 
body of water occurs. 

FLOODWAY--The portion of the flood plain includfng the channel of the stream 
that is required for the conveyance of flood' flow. 

FLOODWAY FRINGE--The area of the flood plain lying outside the floodway which 
may be covered by flood waters originating from an adjoining river or 
s tr earn. 

HEAD LOSS--The effect of obstructions, such as n,3.rrow bridge openings, dams or 
buildings, that limit the area through which water must flow, raising the 
surface water upstream from the obstruction. 

HEADWATER--The tributaries and upper reaches which are the sources of the 
stream. 

HYDRAULICS--The science of the laws governing the motion of water and their 
practical applications. 

HYDROGRAPH--A graph denoting the discharge or stage of flow over a period of 
time. 
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HYDROLOGY--The science dealing with the occurrence and movement of water upon 
and beneath the land areas of the earth. 

INIJNDATION--The flooding or overflow of an area with water. 

LEFT BANK--The bank of the left side of a river, stream or water course, look
ing downs trearo. 

LOW GROUND--The highest elevation at a specific stream channel cross-section at 
which the flow in the stream can be contained in the channel without over
flowing into adjacent overbank areas. 

MANNING'S "n"--A coefficient of channel and overbank roughness used in Man
ning's open channel flow formula, commonly called a retardance factor. 

REACH LENGTH--A longitudinal length of stream channel selected for use in hy
draulic or other computations. 

RIGHT BANK--The bank on the right side of the riyer, stream or water course, 
looking downstream. 

R0/1.D OVERFLOW--The lowest elevation on a road profile in the vicinity of where 
the road and stream cross. It is the first ~oint on the roadway inundated 
if overtopping of the road occurs during a storm. 

RUNOFF--That part of precipitation, as well as any other flow contributions, 
wh1.ch appears 1.n surface streams of either p1~rennial or intermittent form. 

TIME OF CONCENTRATION--Time required for water to flow from the most remote 
point of a watershed to the outlet or other point of reference. 

WATERSHED--A drainage basin or area which collects runoff and transmits it, 
usually by means of streams and tributaries, to the outlet of the basin. 

W/1.TERSHED BOUND/1.R'i--The divide separati"g O[le dr,,i[lage basi" from a"other. 

1868C 
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10 yei,r - 586,30 

so year - 587,_Sl 

100 year - 587, 90 ,, 
500 year - 588,76 

A comparison was made of the results of the computer model prepared for 

this study with the results of the model previously prepared for the Benton 

Harbor, St, Joseph, Benton Township and Roya Hon Township Flood Insurance 

Studies, The comparison indicates the computed water surface elevations at 

Cross-Section Mare approximately 0,2 feet lower, This may be the result 

of the use of slightly lower roughness coefficients and minor modifications 

contained in the updated HEC-2 program, 

It should be noted that the water surface pro'file for the April, 1950 flood 

as shown on the Corps of Engineers profile maps is from 2 to 4 feet higher 

than the computed 100 year profile, This may reflect changes in the river 

channel and overbank conditions, possible inaccuracies in the determination 

of the historic high water marks, or unreported obstructions to flow re

sulting from ice jams or debris, 
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WSP2 XE !l 03/22/88 PAGE 1 

• REV 09/01/82 •• I 
• ------------------------------80/80 LI ST OF INPUT DATA------------------------------ •· WSP2 20. 1 I 

TITLE COLDWATER RIVER-FPMS-BRANCH co.' MI • 2 

• TITLE FPMS-PRESENT CONDIT IONS 11-19-87 REV. 3-88 3 •• TITLE DISCHA"-GE FROM SOUTH LAKE TO GARFIELD R DAD 3A .: 

DISCHARGE -1. 575. 1060. 1530. 1685. 2330, 4 

• STARTE H.7 925.2 926,3 927.2 927.5 928,E, 7 •• TRIS 15.5 7A I 

OUTPUT PSK 10 ,, 
L 

• REACH 14.7 1. o. o. 11 • SEGMENT 14,7 1 N -50, 927, 2 12 
NVALUE ,085 13 

• SEGMENT H ,7 2 C 50, 926,4 14 • NVALUE ,054 15 ,, 
SEGMENT 14,7 3 N 100, 933, 2 16 ., 

•• NVALUE ,085 17 •: SECTION 14,7 18 
-100. 929,6 -63, 928,6 -50, 927,2 19 

• -4 o. 92 2,0 -3 0, 922,0 o. 922,7 20 •• 30, 922,4 40, 923,7 50. 926,4 21 ., 
100. 933,2 22 

•• ENDTABLE 23 •• REACH 14,8 1. 2100, 2000. 24 •' 

SEGMENT 14,8 1 N -14. 926,4 25 

• NVALUE ,07 26 • SEG:-IENT 1~.8 2 C 20, 926,7 27 
NVALUE ,Ob2 28 ' . 

• SEGMENT 14 .0 3 N 300, 940, 29 • NVALUE ,055 30 
SECTION 14,8 31 

• -350, 9 'IO, -230, 930, -174, 927,9 32 •• -74, 927, 7 -14, 926,4 -12, 924,4 33 
o. 92'1,3 12, 925.7 20, 926,7 34 

• 70, 927,9 170, 93 0, 300, 940, 35 •• ENDTABLE 36 
REACH 14,3 1, 2700. 24 0 o. 37 

• REACH2 14,8 7,8 38 • ROAD 15,0 2,7 10 0, 100, 39 .. 
BPR 15,0 A 3 40 

• GIRDER 945.lf 9lflf,9 o. ,8 2,7 lf 1 •: -25,75 951,8 -25,75 945,1 25,75 944,9 42 
25,75 951,6 43 

• ENDTABLE 44 •• SECTION 15,0 45 
-1 DO, 951,8 -25,75 951,8 -25,75 933,E, 46 ' t 

• o. 932,2 25,75 932,7 25, 75 951,6 47 •• , . 
• • . ) • • "' ---
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH ·co., Ml • 

DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

------------------------------80/80 LIST OF INPUT DATA------------------------------
100. 951.5 48 

ENDTABLE 49 
REACH 15.1 1. 100. 100. 50 
REACH2 14.8 8. 51 
REACH 15.5 1. 200. 200. 52 
SEGMENT 15 .5 1 N -22. 937.3 53 
NVALUE .09 54 
SEGMENT 15.5 2 C 22 • 935.6 55 
NVALUE .056 56 
SEGMENT 15.5 3 N 400. 940. 57 
NVALUE .075 58 
SECTION 15.5 59 

-4 2 • 941.2 -32. 938. 1 -22 • 9 37 .3 60 
-20. 9 34 • 7 o. 932.9 20. 933.7 61 
22. 935.& 12. 935.5 122. 935.5 62 
1 72. 935.1 400. 940. 63 

ENDTABLE 64 
COMPUTE 14 .7 15.5 14 • 7 64A 
----------------------------•-END OF 8 0/ 80 LIST------------------------------
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~----------------------------STARTING DATA FROM GIVEN ELEVATION------------------------------
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WSP2 XEQ 03/22/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 922.0 
1 925.2 
2 92E,.3 

BANK FULL 92604 
3 927.2 
4 92705 
5 928.6 

COLD~ATER RIVER-FPMS-BRANCH CD., MI. 
DISCHARGE FRO~ SOUTH LAKE TO GARFIELD ROAD 

14o7 DA= 1.0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-• AM 
o.o o.o 

2 320 7 575. 0 .oo • 00 .oo 
33700 1oe.o.o • 0 0 .oo .oo 
346.9 1112 • 2 .oo .oo .oo 
429.4 1530.0 .oo .oo .OD 
461 o 4 1685.o .oo .oo .oo 
59501 23 3 0 • 0 .oo • 0 0 .oo 

SEGMENT TABLE FOR SECTION 14.7 
SEG NO 

CSM TOT AL 1 2 3 
N C N 

PA GE 2 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

575000 9 23 • E, • 002 3 7 
1oe.o.oo 9 24 • 2 .00256 

1530.00 9 24 • 7 • 00251 
1685.00 9 24 • B • 00243 
2330.00 925. 4 • 0 02 23 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 575. o. 575. o. 
575. VELOCITY FPS 2.48 .oo 2. 47 .oo 

2 DISCHARGE CFS 10600 o. 106 o. o. 
1 06 o. VELOCITY FPS 3.15 .oo 3.15 .oo 
3 DISCHARGE CFS 1530. o. 152 8. 2. 
153 o. VELOCITY FPS 3.59 .uo 3.59 .58 
4 DISCHARGE CFS 1685. o. 1682. 3. 
1685. VELOCITY FPS 3o69 .30 3o69 • 6 0 
5 DISCHARGE CFS 2330. 1. 2307. lf,. 
23 3 0 • VELOCITY FPS 4.06 .61 4.08 .9 0 

1 ELEV 925.2 KO 11799 • 1. 11797 • 1. 
2 ELEV 926.3 KO 2 095 0 • 1. 20947. 1. 
3 ELEV 927.2 KO 30543. 2. 30525. 16. 
4 ELEV 927.5 KD 34190. 4. 34140. 460 
5 ELEV 92806 KO 49355. 11 7 • 489150 323. 

., ' V • 
• 
• 
•: 

• ., 
•• 

,. 

•• 
•• 
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•• 
... 

' 

•• 
• 
• 
• 
• 
• 
• 



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

'\ 

WSP2 XEQ 0 3/:!2/88 
REV 09/()1/82 

ELEVATION 
922 • 0/l 
923 • 

9 24 • 
925 • 
9 26 • 
9 27 • 
928 • 
929. 
930. 
331 • 
932 • 

933. 
934. 
935. 
336 • 
937 • 

AREA 
o. 

46 • 
127. 
214 • 

308 • 

408. 
520 • 

651 • 

814 • 

994 • 

1182 • 

1377. 
1577. 
1 777. 
1911' • 
2177 • 

• 
• 
• 

COLDWATER RIVER-FPMS-BRANCH CO., Ml • PA GE 2K 
Dl:SCHARGE FROM SOUTH LAKE TO GI\RFIELD ROAD •• . ' 

KO TABLE FOR CROSS SECJION 14 • 7 • 
KO KO BY SEGMENT • ,I 

849 • 1. 847 • 1. 
4520 • 1. 4!,18. 1. 

10398. 1 • 10,~96. 1. •• . , ' 

18 2 06 • 1. 18:~04 • 1. 
28245 • 1 • 28:?27. 8. 
4 0 7 56 • 20. 40!564 • 132. •·: 
55588. 229. 54Bl4 • 506. '' 
73157. 1197. 707 35. l.225. 
93790. 32 20. 88:?14 • .~356 • •: 

117104. 5 920 • 101:rn4. ~,981. 
143001. 9184 • 127646. E,170 • 

1 71835 • 12 9 39 • 149<\91. 9404. •: 
201431. 16185. 172:287. 1;11511. 
233359. 19912. 196 1\80. l:i412. 
267616. 24150. 2221l48. 1~1227 • •• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• - I 



• 
• 
• 
• 
• 
e 

• ,. 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• _,. 

WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH CO., HI• 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

RATING TABLE FOR SECTION 1408 
NO. ELEV AREA 

0 924.3 o. 0 
BANK FULL 926.4 46.0 

•••••YARNING-BANKFULL OR ZERO DAMAGE 
1 928.8 444.6 
2 929.5 681.9 
3 930.2 942.5 
4 930.4 1040.0 
5 931.1 l 3 05. 8 

SEGMENT TABLE FOR SECTION 1'1 • 8 

CS/I TOTAL 

DA= 1.0 
CFS 

o.o 
267.5 

ELEV BELOW 
575.o 

1060.0 
1530.0 
1685.0 
23 3 0 • 0 

1 
N 

---------ACRES FLOOOED-------
OAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE. 
.oo 
.oo 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

.oo 
FLOW 

• 00 
• 00 
.oo 
.oo 
.oo 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 
• 00 
.oo 
• 00 

STARTING 
CSM 

LINEARLY FROM 
575. 00 

1060. 00 
1530.00 
1685.00 
2330.00 

PAGE 3 

CHANNEL 

CRIT 
ELEV 

FR rcr ION 
SLOPE 

BOTTOM••••• 
9 27 • 3 • 0 0 1 'l 'l 
928.G .Oul62 
928.2 .00135 
928.3 • 00122 
928 • 6 • 01'.il l 8 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 575. 203. 267. 10'1 • 
575. VELOCITY FPS 1.65 .93 2.10 1.01 

2 DISCHARGE CFS 1060. 4 'I b • 375. 239 • 
l 060. VELOCITY FPS 1.86 1.25 2.49 1.36 
3 DISCHARGE CFS 1530. 687. 439. 4 05. 
153 o. VELOCITY FPS 1.84 1.38 2.52 1.50 
'+ DISCHARGE CFS 1685. 7&5. 'I 5 2. 468. 
1 68·5. VELOCITY FPS 1.81 1.39 2 • '18 1 • 52 
5 DISCHARGE CFS 2330. 10 81 • 538. 712. 
~'.J: 'Z: n UC-I f\,-.TTV C' 0,. 1 0~ 1 "~ ,., u, 1 7 ,. 
'.J,J. u. t'L.~Vl,.,J_ I I ' r "' J,.. J.J .I. •..JU Lau, .1,.•'..,. 

l ELEV 928.8 KO 15004. 5156 • 7198. 2650. 
2 ELEV 929.5 KO 26222. 1088 7 • 9562. 5773. 
3 ELEV 930.2 KO 41494. 185 8 7 • 12145. 107&2. 
4 ELEV 930.4 KO 48022. 21787. 13109. 13126. 
5 ELEV 931.1 KO 67656. 313 64. 15800. 20492. 

• --
• 
•: ! 

I 

•• l 
J •i , I . 

'I .! 
•• ' 
• 
•• '• 

•: 
•• ' 
•: 

I _, • . 
•: 

• 
• 
• -.. 
• 
• 
• ,, 
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WSP2 XEQ 03/22/88 
RE\/ 09/01/82 

ELEVATION 
924.30 
925 • 
926 • 
927. 
328 • 
929 • 
930. 
9.31. 
932. 
333. 
3 34. 
935 • 
336. 
937. 
338. 
9.:>9 • 
:l 4 0 • 
941. 
9'12. 
943. 
9'1'1. 
945. 

AREA 
D • 

10. 
34 • 
80. 

214. 
502. 
864. 

1278. 
1715. 
2178. 
2'666. 
31 78. 
3716. 
4280. 
4868. 
5479. 
6113. 
6763. 
7413 • 
8063. 
8 713 • 
')363. 

COLDWATER RIVER-FPMS-BRANCH co •• MI. 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

KD TABLE FOR CROSS SECTION 14.B 

KD KD BY SEGMENT 

161 • 1. 159. 1. 
889 • 1. 887. 1. 

2508. 60. 2366. 11. 
6529 • 921. 4778. 715-

17 822 • b578. 78 05. 3356. 
3b863o 16287. 11398. 9125. 
65574. 30313. 15512. 19672. 

l O 23 05 • 481'17. 20121. 33982. 
146369. &943'1. 25195. 51£,85. 
197871. 9'+217. 30719. 72895. 
256 7 04 • 122411. 366 71 • 97591. 
322 928 • 154 021. 43037. 125843. 
39653&. 189016. '19802. 157681. 
477864. 227550. 56960. 193323. 
566952 • 269616. 644 97 • 232817. 
665096. 315804. 724 96. 276871. 
783434. 371291. 80673. 331451. 
900328. '126078. 89234. 384600. 

1025104. 484488. 98147. 441648. 
1159306. 5'17229. 107415. 503516. 
1303113. 614378. 117035. 570335. 
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WSP2 XEJ 03/22/88 
REV 09/01/82 

COLDWATER Rl\lER-FPMS•BRANCH CO., MI. 
DISCHARGE FROM SOUTH LAKE TD GARFIELD ROAD 

RATING TABLE FOR SECTION 14.9 
NO. ELEV AREA 

0 932.1 o.o 
BANK FULL 934.2 46.0 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
l 936.2 320.7 
2 936.9 531.9 
3 937.5 7'18. 7 
4 937.7 Bi2.4 
5 938.2 1011.1 

SEGMENT TABLE FOR SECTION 14.9 

CSM TOTAL 

DA= 1.0 
CFS 

o.o 
294.4 

ELEV BEL OW 
575. 0 

1060.0 
1530.0 
i6B5.0 
23 3 0 • 0 

1 
N 

-·-------ACRES FLOODED-------
DAMAGE CHANNEL NON·DAH 

FIRST 
.oo 

PROFILE. 
.oo 
.oo 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

.oo 
FLOW 

.oo 

.oo 

.oo 

.oo 
• 00 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 

.oo 

.oo 

.oo 

STARTING 
CSM 

LINEARLY FROM 
575.00 

1060.00 
1530. 00 
i685.00 
2330.00 

PAGE 

CR IT 
ELEV 

4 

FRICTION 
SLOPE 

CHANNEL BOTTOM••••• 
935.1 .00309 
935.8 .00209 
9 36 • Q • 0 02 4 8 
936 .1 
936 • 4 

• 0 02 3 6 
• 0 02 4 2 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 575. 164. 324. 87. 

~7~- \IC"! nf'"T TV CD'O ,, -.: C: ' 
, .. ~ O? , ,, n 

.J- I .J• Y \,,.1-,V,__ .l I I ' C ~ C. • .., _. .I. • .L ._j c;eo, .I. • ., u 

2 DISCHARGE CFS 1060. 413. 436. 210. 
106 o. VELOCITY FPS 2.39 1 • 52 3.19 1 • 7 0 
3 DISCHARGE CFS 153 0 • 666. 501. 363. 
15 3 o. VELOCITY FPS 2.36 1.10 3.19 1.02 
4 nr,r:HH1r.:,:- CFS 1685: 7 'f 6 = 528. 41 o. 
168 5. VELOCITY FPS 2.35 1 • 7 4 3.24 lo85 
5 DISCHARGE CFS 2330. 10 65. 621. 644. 
233 o. VELOCITY FPS 2.55 1.99 3.'15 2.18 

1 ELEV 9 36 • 2 KO 10157- 2712- 5923. 1522. 
2 ELEV 9 3& • 9 KO 19728. 7&90. 812 8. 3910. 
3 ELEV 937.5 KD 30593. 13220. 10236. 7137. 
~ ELEV 937.7 KD 34628. 15319. 10900. 84 08 • 
5 ELEV 938. 2 KD '17210. 215 4 9 • 12 82 5 • 12836. 

• 
• 
• ' 
• 

• ' 
• 

~ 

• I 

• I 
, • ' 
• 
• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

ELEVATION 
932.10 
933 • 
3 34 • 
935. 
9 36. 
337. 
338. 
939. 
3400 
9410 
942, 
343 • 
3 4 4 • 
;145. 
9460 
347. 
3480 
349. 
350 • 
951• 
952. 

AREA 
o. 

14. 
39 • 
94. 

267. 
570. 
q 4 6. 

1363. 
18 05 • 
2212. 
2765. 
3282. 
3825. 
4395. 
4988. 
56060 
6243. 
6893. 
7543. 
8193. 
8843. 

COLDWATER RIVER-FPMS-BRANCH CO., MI. 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

KD TABLE FOR CROSS SECTION 14.9 

KO 

259. 
1111. 
3068. 
8 292. 

21408. 
42859. 
74261. 

113815 • 
160807. 
2154 09. 
277597 • 
347442. 
424908. 
510366. 
603891. 
709344. 
832607. 
953781. 

1084547. 
1225097. 

KO BY SEGMENT 

1. 
1. 

158. 
1625, 
85 04. 

19343. 
34761. 
54 041. 
768120 

103156. 
133033. 
166452, 
203365, 
243943. 
288197. 
337917. 
395838 • 
452770. 
514120. 
579970. 

2570 
1109 o 

2798. 
53310 
8480, 

12111. 
163950 
211 02 • 
26268, 
31878, 
379140 
44361• 
512040 
58 437 • 
66 0 4 8 • 
740280 
823630 
90988, 
99 9 72 • 

109312, 

1. 
1 • 

49. 
1 069 • 
4369, 

11215. 
23022, 
386440 
57702 • 
80357. 

10663bo 
136617. 
170309. 
207953 • 
24961b, 
297357, 
354358. 
409517. 
469554-
534607. 

PA GE 

• 
• 
• 
• l 
• ., 

I 

., 
' 

•• I 

•: : 

• 
• 
• 
• 
• 
• 
• 
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COEFK AKB 
09876 09876 
DCRIT 934o24 

106618 lo661B 
DCRIT 935.03 

201517 201517 
DCRIT 935o69 

202426 202426 
DCRIT 935089 

205176 205176 
DCRIT 936.66 

TAB LE OF 
DGTAK SIGMA DKE 
.0000 00000 o EIOOO 

KBCRIT= 
00000 o O O O 0 .0000 

KBCRIT= 
00000 oOOOO • 0 0 0 0 

KBCRIT= 
.0000 00000 .0000 

KBCRI T= 
oOOOO 00000 o O O O 0 

KBCRIT= 

VALUES FOR BPR EQUATION 
OKS M ALP.HA AL PHA2 

oOOOO 05835 loOOOO loOOOO 

oOOOO 04138 1.0000 1. 0000 

oOOOO 03080 1.0000 1. 0000 

oOOOO o 2 895 1.0000 loOOOO 

oOOOO o2 352 1.0000 1. 0000 

BRIDA APPAR AE XI T 
19500572 422.1550 366.2069 

23006792 B0609453 58902420 

26 0 • 16 66 1297.5635 797.0 014 

268 o 70 63 146 2. 9961 B6107516 

294.4833 2193.8706 1065.0858 

• 
e 

• 

j 

ei 
I 

•• -., 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
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WS P2 XEQ 03/22/88 
REV 09/01/82 

BRIDGE TYPE 2 

COLDWATER RIVER-FPMS-BRANCH CO., MI. 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

ROAD SECTION 15.0 

NO. HW CFS HL TW 

0 932.20 o.oo o.oo o.oo 
1 9 36 062 575.00 ol6 936.46 
2 9 37 • 7 3 1060.00 .58 937 .15 
3 938 • 93 1530.00 1 • 2 0 937.73 
4 9 39 • 31 1685.00 1.42 937.89 
5 940.91 2330.00 2.52 938.39 

MIN ROAD ELEVATION 951 • 5 0 

GIRDER BOTTOM ELEVATION= 944.90 

PAGE 

CSM 

o.oo 
575.00 

1060. 00 
1530.00 
1685.00 
2330.00 

OPENING NO.= 1 

5B 

• 
• 
• 

•• ., 
•• ' ., 

I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH CO., MI. 
DISCHARGE FRO~ SOUTH LAKE TO GARFIELD ROAD 

RATING TABLE FOR SECTION 15.1 
ELEV AREA 

0 932.3 o. 0 
tlANI\ FULL -- . . 46.0 ':1.,'l.'t 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
l 936.8 437.8 
2 937.8 803. 1 
3 939.0 1271.4 
4 939.4 14 32. 6 
5 940.9 2150. 2 

SEGMENT TABLE FOR SECTION 15.l 

CSM TOTAL 

OA= 1.0 
CFS 

o.o 
268.8 

ELEV BELO,t 
575. 0 

1060.0 
15 3 0 • 0 
16 85. 0 
23 30 • 0 

1 
N 

---------ACRES FLOODEO-------
OAMAGE CHANNEL NON-OAM 

FIRST 
.oo 

PROFILE• 
.oo 
.oo 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

.oo 
FLOW 

.oo 

.oo 
• 00 
.oo 
.oo 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 
• iJ 0 
• 00 
.oo 

STARTING 
CSM 

LINEARLY FROM 
575. 00 

1060.00 
1530. 00 
1685.00 
2330.00 

PA GE 

CRIT 
ELEV 

6 

FRICTION 
SLOPE 

CHANNEL BOTTOM*•••• 
935.3 .0015'1 
936.0 .00105 
936.2 .00057 
936.3 .00048 
936.6 • 00027 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 575. 199. 273. 102. 
575. VELOCITY FPS 1.10 .92 2. 16 1.01 

2 OISC'-IARGE CFS 1060. 460. 348. 252. 
l 060. VELOCITY FPS 1.54 1 • 09 2. 15 1.16 
3 

1-. T ,-.. ,-,, ,or,;r,-
CFS 1530. 7 04. 3bb. 460. Ui.:>t...nRnuc. 

1530. VELOCITY FPS 1.32 1 • O'I 1 .82 1.16 ,. DISCHARGE CFS 1685. 782. 375. 528. 
1685. VELOCITY FPS 1.21 1. 03 1.75 1.16 
5 DISCHARGE CFS 2330. 11 01. '11 o. 820. 
2330. VELOCITY FPS 1. 1 'I -96 1. 53 1.11 

1 ELEV 9 36 .a KD 1'<523. 48 8 't • 7127. 2513 • 
2 'ELEV 937.8 KD 32679. 14137. 10801 • 77'flo 
3 ELEV 939.0 KO 63835 • 29361. 15'1'19. 19026. 
4 ELEV 939.'I KO 76592. 355'11. 17129. 23921. 
5 ELEV 940.9 KO 140575. 6!:,405. 24878 • 49 293 • 

• 
• 
• 
•• ' 
• ' 
•· -
•• ' .. , 

• 
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IJSP2 XEQ 03/22/88 
REV 09/01/82 

ELEVATION 
932.30 
333. 
334 • 
935. 
336. 
,,, 
7 .:::, I • 

938. 
939. 
940. 
941. 

9 '< 3 • 
944. 
3 45 • 
3 '<6 • 
947: 
9480 
349. 
950. 
9510 
952 • 
953. 

AREA 
o. 

10. 
34 • 
so. 

214. 
~n~ 
~ui::: • 

864. 
12 78. 
1715. 
2178. 
')&:,.,C,_£. ~ 
'-\..IUU• 

3178. 
3716. 
'!280. 
4868. 
5't 79 • 
6113. 
6763. 
7413. 
8063. 
8713. 
9363. 

COLDWATER 
DISCHARGE 

KD 

KD 

161 • 
889 • 

2505 • 
6487. 

17582 • 
36250. 
64368. 

100325. 
143<\50. 
1Q~Qli.':{_ ... ., .................. -
251402. 
316183. 
388181. 
467721. 
554844. 
650813. 
766498. 
880788. 

1002780. 
1133977. 
1274554. 

RIVER-FPMS-BRANCH co •• MI. 
FROM SOUTH LAKE TO GARFIELD ROAD 

TABLE FOR CROSS SECTION 15.1 

KD BY SEGMENT 

1. 159. 1. 
l • 887. lo 

58. 2366. 11. 
899. 4778. 698. 

r 1, , n --r o nc "'t:')"'7.t: 
O"'f .L7e IO U.J • VG ID• 

15895. 11398 • 8905. 
29582. 15 512. 19198. 
<\6986. 20121. 33163. 
67760. 25195. 50439. 
9,1 9 ~f:; • 30719. 71138= 

119'!61. 36671. 95239. 
150309. '<3037. 122811. 
1844610 <\9 8 02 • 153881. 
222066. 56 960 • 188664. 
263118. 64497. 227206. 
308193. 72406. 270198. 
362343. 80673. 323463. 
415810. 89234. 375331-
472811. 98147. 431004. 
534 041. 107415. 491381. 
5995 72 • 117035. 55f,590. 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH Co •• MI. 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

RATING TABLE FOR SECTION 15.5 
NO. ELEV AREA 

0 932.9 0 • 0 
BANK FULL 93506 121.2 

• ••• •WARNING -B ANKF ULL OR ZER 0 DAMAGE 
1 937.1 478.o 
2 938.1 797.1 
3 939.1 11 88. 3 
4 939.5 133302 

ZERO DAMG 940.0 15 4 0. 2 

DA= 1.0 
CFS 

O.G 
373.4 

ELEV BELOW 
575.o 

1060.0 
1530.0 
1685.o 
1900.3 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAH 

.oo 
FIRST PROFILE. 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo .oo 
FLOW INTERPOLATED 

.oo .oo 

.oo 
• 0 0 
.oo 
• 0 0 

.oo 
• 0 0 
.oo 
• 0 0 

STARTING 
CSM 

LINEARLY FROM 
575.00 

1060. 00 
1530. 00 
1&85. 00 

PAGE 

CRIT 
ELEV 

7 

FRICTION 
SLOPE 

CHANNEL BOTTOM••••• 
935 .5 • 00121 
936.0 000107 
9 36 • 2 • 0 0 0 7 6 
93&.3 000068 

5 9'11.0 1 992. 9 23 30. 0 • 00 • 00 • 00 2330. 00 936.6 • 00039 
WARNlNG••••••••••PROFILE NO 5 EXCEEDS SURVEY DATA BY loO FTo COMPUTATION BASED ON VERTICAL EXTENSION OF END POINTS•••••••••• 

SEGMENT TABLE FOR SECTION 15.5 

CSM TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 575. o. 294. 281. 
575. VELOCITY FPS 1.56 • !) 0 2.00 .85 

2 DISCHARGE CFS 1060. 2. 4260 633. 
1 06 o. VELOCITY FPS 1.65 .40 2.22 1.05 
3 DISCHARGE CFS 153 0 • 8. 52 o. 1001. 
153 o. VELOCITY FPS 1.55 .52 2.18 1.01 
4 DISCHARGE CFS 1685. 12. 545. 1128. 
1&85o VELOCITY FPS 1.51 .55 2.14 1.07 
5 DISCHARGE CFS 2330 • 28. ~ 16. l 6860 
2330. VELOCITY FPS 1.33 059 lo92 1.04 

1 ELEV 937.1 KD 16533. 1. 8508. 8024. 
2 ELEV 938.1 KD 322510 230 13135. 19 09 3 • 
3 ELEV 939.1 KD 55409. 2 85. 18933. 36191. 
4 ELEV 939.5 KD 64780. 4 33. 21066. 43281. 
5 ELEV 941.0 KD 117301. 13 71 • 3,1116. 84814. 

• 
• 
• 
•: I 
• 

··! 
e\ 

·1 

• 

•: 
el 

•: I 
.j 

I .! 
I 
I 

ei 
I 
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WSP2 XEll 03/22/88 
REV 09/01/82 

ELEVATION 
932.90 
933. 
934. 
335. 
336. 
337. 
938. 
939. 
34 0 • 
941. 
342. 
943. 
9.tt't. 
945. 

COLDWATER 
DISCHARGE 

KO 

AREA KO 
a. 
a. 4. 

21. 4 02. 
60. 1947. 

2 04 • 5953 • 
462. 15810-
774. 311 06 • 

1137. 521 75 • 
1548. 79617. 
1986. 116744 • 
2428. 159796. 
2870. 202561. 
'--z.,., - ?i;1n~?-
"'_. .&.L. -

.,__.., . ..,..,.,_ .. 
3754 • 305510. 

RIVER-FPMS-BRANCH co •• MI• 
FROM SOUTH LAKE TO GARFIELD ROAD 

TAB LE FOR CROSS SECTION 15.5 

KO BY SEGMENT 

1. 3. 1. 
i • 400. 1. 
1. 1942. 2. 
1. 4650. 121 7. 
1 • 8273. 7479. 

18. 12799. 18215. 
235. 18159 • 33719. 
686 • 24248. 54659. 

1359. 31012 • 84350. 
2308. 39'4 09 • 119037. 
3105 • 46 253. 152737. 
't062. a:;_a, 7')Q _ 1Q1 h.1 a;_~ 

..... • L,. ✓• ,A. ... ,A.---. ....... 

5192. 63825. 235259. 

PA GE 7K 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCh CO • t MI • 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

------------------------------80/80 LIST OF INPUT DATA------------------------------
TITLE DISCHARGE FROK GARFIELD ROAD TO THE BLACKHAWK MILLPOND 648 
CHANGE DISCHARGE 64C 
DISCHARGE -1 • 565. 1045 • 1500 • 1655. 2285. 640 

REACH 
R[ACH2 
ROAD 
BPR 

15.9 
15 • 3 
1 E, • 0 
H,.O 

GIRGER 941,7 
-22 • 25 
22.25 

ENDTABLE 
SECTION 15.0 

ENDTABLE 

-250. 
-22.25 
22 .2 5 
200. 
1150. 

REACH H, .1 
REACH2 15.5 
REACH lS.3 
SEGMENT 15 • 3 
NVALUE • 09 
SEG~ENT 15.3 
NVALUE • 056 
SEGMENT H,.3 
NVALUE • 075 
SECTION 15.3 

[NOTABLE 

-300. 
-25. 
12. 
2ou. 

REACH H,.9 
SEGMENT l~,.9 
NVALUE • 115 
SEGMENT 15.9 
NVALUE • 062 
SEGl1ENT 15.9 
NVALUE • 115 
SECTION 15 • 9 

-300. 
-12. 
13 .. 

1. 
-.4 
2.1 
A 
941,2 
945 • 1 
94 5.1 

951 • 3 
94 5.1 
933.D 
945.3 
95 o. 

1. 
• 4 
1. 
1 

2 

.3 

950. 
935.8 
934 .0 
9'1 o. 

1. 
1 

2 

3 

950. 
942.7 
944.4 

400. 

100. 
3 
o. 
-22.25 

-2 oo. 
-22.25 
22.25 
300. 

10 0 • 

900. 
N 

C 

N 

-126. 
-12. 
32. 
500. 

35 00 • 
N 

C 

N 

-67. 
o. 
65, 

400. 

100. 

949.7 
934.2 
9'15.1 
945.7 

100. 

800. 
-25. 

500. 

942.8 
93'1.7 
935.7 
950. 

31 oo. 
-11. 

15. 

300. 

945.4 
942.2 
945,5 

-10 IJ. 
o • 
100. 
400. 

935.8 

935.7 

950. 

-76 • 
a. 
107 • 

943.8 

944.4 

950. 

-i7. 
12. 
300. 

94£,-1 
933.2 
9'14.9 
946.l 

938 • 2 
933.4 
936.2 

943.8 
942.9 
950, 

64E 
6S 
66 
67 
68 
69 
70 
71 
72 
73 
7't 
75 
76 
77 
78 
79 
80 
81 . 
82 
83 
8" 
85 
86 
87 
88 
89 
90 
91 
92 
93 
9'1 
95 
96 
97 
98 
99 

100 
10 OB 

101 
102 
103 
104 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH CO • t MI • 

DISC~ARGE FROM GARFIELD ROAD TO THE BLACKHAWK MILLPOND 

-------------------------~----80/80 
ENDTABLE 
ROAD 17.0 2 • 7 bOO. 
BPR 17.0 A 3 
GIRDER 9~8,3 94 7 • 8 o. 

-18 • 5 949.5 -18,5 
19.5 949.6 

ENiHABLE 
SECTION 17,0 

-3 00, 954.2 -2 00, 
-19 • 0 949. 0 -18.5 
-12. 9'+4.5 -9. 
18.5 943. 18 • 5 
100 • 948 .9 200. 
400 • 954.6 

ENDTABLE 
REACH 17 • 1 l • 100 • 

REACH2 15 • 9 - • 9 
COMPUTE 15.9 17.1 15 • 5 
---•---~----------------------ENO OF 

LI ST OF INPUT DATA------------------------------

600, 

.8 
94 7,9 

950, 7 
949,5 

949 .3 

100. 

2,7 
18, 5 

-100. 
-18,5 
o. 
19 • 

300. 

94 7 • 8 

948,9 
945 • 

941 • 2 
949. 
951.5 

80/80 LIST---------•------------------•-

105 
1 06 
107 
1 OB 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

PAGE 9 

• 
, . 
• 

• ,, ., 
' •. , ., 
' 
•I 
1 e; ., 
1 .i 

• 
• 
• 
• 
• 
• 
• 

• 

: 

"' ' 

• 
• 



• 
• 
• 
• 

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

COMPUTE 15.9 17 • 1 15. 5 122 

-----------------------------STARTING DATA FROM PREVIOUS COMPUTATIONS------------------------------
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WSP2 X£Q 03/22/88 
REV 09/01/82 

COLDWATER RJY[R-FPMS-BRANCH CO., MI • PAGE 10 
DISCHARGE FROM GARFIELD ROAD TO THE BLACKHAWK MILLPOND 

RATING TABLE FOR SECTION 15.9 
NO • ELEV AREA 

0 933.0 o.o 
BANK FULL 935.3 54.9 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 937.5 417.4 
2 
3 
4 
5 

938.5 
939.5 
939.9 
941.3 

659.1 
935.4 

1 0 35. 7 
1506.2 

SEGMENT TABLE FOR SECTION 15 • 9 

CSM TOTAL 

DA:c l • O 
CFS 

o.o 
28&.e. 

ELEV BELOW 
565.0 

1045.0 
1500.0 
16 55. 0 
2285 • 0 

1 
N 

---------ACRES FLOODED--------
DAMAGE CHANNEL NON-0 AM 

.oo .co .oo 

STARTltJG 
CSM 

CRlT 
EU::v 

FRICTION 
SLOPE 

FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOM***** 
.aa .oo. .oo 565 • 0D 935.8 .00122 

nn 
• uu 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

nn 
oUU 

.oo 
• 0 0 
• 00 

3 
N 

n A • uu 
.oo 
.oo 
• GO 

'I ft L ~ r, I\ 
J.U~:3• UU 

1500. 00 
1655. 00 
2285.(10 

936 • 3 
9 36 • & 
936 • 7 
937 .1 

.00125 

.00102 

.00095 
• 000 69 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 565. 30. 360. 175. 
565 • VELOCITY FPS 1.69 .61 1.98 .94 

2 DISCHARGE CFS 1045. 86. 58 o. ·379. 
l 045. VELOCITY FPS 1.97 .84 2.43 1.19 
3 DISCHARGE CFS 15 lfO • 157. 74 7. 595. 
1500. VELOCITY FPS 1.98 .94 2.53 1.2& 

" DISCHARGE CFS H,55. 184. 80 o. 671. 
, I!. ~c:; ~ HC-1 (l(' T TV <"o <- ' O<> a.:. ,, ",. t - I')"? ... ~ ........ - I' 1...t...V..,..l. I J ' r ~ ~ • --'V O ✓ V L • J"T , .&. • C. l 

5 DISCHARGE CFS 2285. 2 99 • 989. 997. 
2285. VELOCITY FPS lo BB • 98 2. 51 1.24 

1 ELEV 937.5 KD 16118. 823 • 10353. 4943. 
2 ELEV 938.5 KO 2956-8~ 2'! 21. 1&'141. 10706. 
3 ELEV 939.5 KO 4&956. '+888. 23'163. 18605. 
4 ELEV 939,9 KD 535 If 7 • 5890. 25995 • 21663. 
5 ELEV 9 41. 3 KO 87242. 11365. 37907. 37970. 

• 
• 
• ., 
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WSP2 X(Q 03/22/88 
REV 09/01/82 

ELEVATION 
933.00 
'134. 
9 3 5 • 
936. 
937 • 
938. 
'139. 
'14 0 • 
941 • 
942. 
943. 
344. 
945. 
3 4 6 • 
'14 7 • 
348 • 
9 49 • 
950. 
951. 
952. 
353. 

AREA 
o. 
9. 

39. 
132 • 
3 06 • 
524. 
782. 

1074. 
1404 • 
1 777. 
2194. 
2663. 
3187. 
3770. 
4406. 
5093. 
5832. 
6614. 
7414. 
8214. 
9014. 

COLDWATER RIVER-FPMS-BRANCH CD•• Mio 
DISCHARGE FROM GARFIELD ROAD TO THE BLACKHAWK MILLPOND 

KO TAB LE FOR CROSS SECTION 15.9 

KD KO BY SEG:-1ENT 

150 • 1. 148. 1. 
920 • 1. 918. 1 • 

3872. 28. 3'158. 385. 
10813. 376 • 7607 • 2783. 
21 754. 1410. 13 0 04 • 7299 • 
36926 • 3413. 19'190. 13980. 
56247. 6310. 26997. 22914. 
79960. 10164. 35 4 54 • 343420 

108580. 15016. 44 788 • 48775. 
141670. 20162. 54 975 • 66534. 
180269. 26398. 65 980 • 87 892 • 
225385 • 345 ••• 77774. 113111. 
277454. 44660. 90319. 142427. 
336 793 • 569 85. 103612. 176114. 
403809. 71673. 117631. 214409. 
479939. 69232. 132356. 258245. 
566403 • 109919. 1'17726 • 308352. 
661518. 132327. 163570. 363234. 
766146. 157713. 180117. 4'24110. 
88()664. 186284. 197361. 491268. 

PAGE 1 OK 
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COEFK 
1.6167 

OCR IT 
200161 

OCRIT 
203188 

OCRIT 
2.3966 

OCRIT 
2.4420 

OCRl T 

' . ' 

TABLE OF 
,I.KB OGT,l,K SIGMA DKE 

1.6167 .0000 .0000 • 0 000 
935.10 KBCRIT= 
2.0161 .0000 .0000 • OODO 
935.98 K.BCR IT= 
2.3188 • 0000 .0000 • 0000 
936.68 KBCRIT= 
2.3966 .0000 .iHiOO • 0000 
936.90 KBCRIT= 
2.4420 .0000 .0000 • 0000 
937.74 KBCRIT= 

VALUES FOR BPR EQUATION 
DKS M ALPHA ALPHA2 

.0000 .4241 1.0000 1.0000 

• 0 0 DO .3362 1.0000 1 • GOOD 

.0000 .2 742 1.3075 1. 08'1'3 

.0000 .2588 1.2688 1. 0696 

.OO!lO .2499 1.2477 1. 0619 

BRIDA APPAR 
189. 0702 708. 5390 

234 • 3415 1231.4465 

277.8308 1873.3595 

292. 3414 2078.9716 

349.3249 2226.2778 

AE XI T 
4'l 2o2'l25 

690.2499 

965o56lb 

1064.6492 

1531.8001 

• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

BRIDGE TYPE 2 

COLDWATER RIVER-FPMS-BRANCH co., MI. 
DISCHARGE FROM GARFIELD ROAD TO THE BLACKHAWK 

ROAD SECTION 16. 0 

NO. HW CFS HL TW 

0 933.00 o.oo o. 0 0 o.oo 
1 937.89 565.00 • 21f 937.55 
2 9 39 .33 1045.00 .f,6 938.67 
3 91f0.82 1500.00 1 • 18 939.54 

" 9 41 • 29 1655.00 1.32 939.97 
5 91f2.36 2285.00 1.02 '941 .34 

MIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION: 91fl.20 

PAGE 
MILLPOND 

CSM 

o.oo 
565.00 

1045.00 
1500.00 
1655.00 
2285.00 

OPENING NO•= 1 

11B 

• 
• 
• 
••• 
• 
• 
•.: 

•• . ' 
• 
• 
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• 
• 
• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH CD., MJ. 
DISCHARGE FROM GARFIELD ROAO TO THE BLACKHAWK MILLPOND 

RATING TABLE FOR SECTION 16.1 DA:: 1.0 
NO. ELEV AREA crs ---------ACRES FLOODED-------

DAMAGE CHANNEL NON-DAM 
STARTING 

CSM 
0 933.3 o.o o.o 

BANK FULL 936.D 121.2 328.4 • 00 • 0 0 • 00 
•••••WARNING-BANKFULL OR ZERO DAMAGE ELEV BELOW FIRST PROFILE. FLOW INTE~POLATEO LINEARLY FROM 

565.00 
1045 • 0 0 

1 937.9 624.5 565.0 
2 939.4 1123.7 1045.0 

ZERO DAHG 940.4 1548.2 1362.9 
3 940.8 i742.7 15 0 0 • 0 
4 94lo3 1946.3 1655.0 
5 942.4 2420.4 2285.0 

WARN IN'G••• ••**•••PROF I LE 1\10 3 EXCEEDS SURVEY DAT A 
WARNING••••••••••PROFILE NO 4 EXCEEDS SURVEY DATA 
WARNING•••*****••PROFiLE NO 5 EXCEEDS :iUKVt. T DATA 

SEGMENT TABLE FOR SECTION 16.1 

CSM TOTAL 1 

1 DISCHARGE CFS 565. o. 
555. VELOCITY FPS 1.14 .14 

0 nT~f"UADf-J:"" r-r<:o 1 na~ _ "' . 1.J,1.-J\,,tl"l'VI... ~· ~ .1-u,.., • ., . 
l 045. VELOCITY FPS 1.12 .56 
3 DISCHARGE CFS 15 oo. 15. 
15 0 o. VELOCITY FPS 1.00 ,42 
4 DISCHARGE CFS 1655. 19. 
1655. VELOCITY FPS .97 • "2 
5 DISCHARGE CFS 2285. 34. 
2285. VELOCITY FPS 1.05 ,51 

1 ELEV 937.9 KD 23433. 4. 
2 ELEV 939.4 KD 51276. 2 24 • 
3 ELEV 940.8 KD 94961. 9 51 • 
4 ELEV 941.3 KD 113188. 1288. 
5 ELEV 942.4 KD 159053. 22 95. 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
BY 
BY 
BY 

• 4 
• 9 

2.0 

SEG NO 
2 
C 

254. 
1. 51 
-Z:.L ":t -uu...,. 

1.57 
427. 
1•44 
444. 
l • '! 0 
545. 
1,50 

10631. 
1796 0 • 
2 718 0 • 
30374. 
38275, 

FT • 
FT • 
FT. 

.oo 

.oo 

.oo 

.oo 

.oo 
• 0 0 
COMPUTATION 
COMPUTATION 

.oo 

.oo 

.oo 

.oo 
• 0 0 
.oo 
BASED 
BASED 

~UMPUlAllUN BASED 

3 
N 

311. 
• E, 8 

L7"7_ 
D ff• 

.11 
l 058. 

.75 
1192. 

• 75 
1706. 

.86 

12798, 
33 09 3 • 
66830. 
81526 • 

118482. 

1500.00 
1655. 00 
2285,00 

ON VE'lTICAL 
ON VERTICAL 
Ori Vt.KI l ~AL 

PA GE 12 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM••••• 
9 35 • 9 • 0 0 0 5 8 
936.4 ,00041 

9 36. 6 .00025 
9 36 • 7 • 000 2 1 
937.0 • 000 21 

EXTENSION OF END POINTS********** 
EXTENSION OF END POINTS••*,..,.***** 
UI lt.N:iiUN OF END POIN1S•••******* 

• 
• 
• 
•: . 

• 
•• I •. , 

,, 

·•I , •I 

•• 
•• ' 
•• ' 
e: 

' 
·1 

e1 
I 

• ., 
• 
• 
• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

EL~VATION 
333.30 
334. 
335. 
3360 
93 7 • 
338. 
939. 
9400 
341 • 
342. 
3 't 3 • 
944 • 
345. 
9 4 6 • 

AREA 
o. 
9. 

430 
127 • 
353. 
641. 
984. 

13790 
181 o. 
2252. 
2694. 
313&. 
3578 • 
4020. 

., 

COLDWATER RIVER-FPMS-BRANCH COot Mlo 
DISCHARGE FRO~ GARFIELD ROAD TO THE BLACKHA~K MILLPOND 

KO TASLE FOR CROSS SECTION 16.l 

KO KO BY SEGMENT 

119 • 1. 1160 1. 
11 76 • lo 1174. 1 0 
3830. 1. 3442. 132. 

11221. 1. 67280 44480 
24350. " . 10884. 13'130. 
43102. 1290 15933. 27016. 
67807.· 4 79. 217260 45555. 

100836. 1054. 28 223. 71495. 
1'120030 1905. 35 3 78. 104&56. 
184773. 2768. 43 039 • 138670. 
230973. 3659. 51264. 17533'1. 
283021. 4 719. 601L'lo 217091. 
31j.l 062. 5959. 69575. 264120. 
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WSP2 J(EQ ·03/22/88 
HEV 09/01/82 

SCALES ARE 1 INCH= 

COLDWATER RIVER-FPMS-BRANCH CO • t MI. 
DISCHARGE FROM GARFIELD ROAD TO THE BLACKHAWK MILLPOND 

500. CFS, AND 
CROSS SECTION 16.1 

2 • 4 FEET/ ELEVATION 

PA GE 12P 

r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
950 • --

948 • --

946 • --

944 • --

•5 
942 • --

•4 
•3 

94 0 • --

•2 

938 • -- •1 

956 • --

954 •--

-*D 

932 • --
r ••••••••• 1 ••••••••• 1 ••••••••• 1 •••• ~••••r ••••••••• r ••••••••• 1 •••••••• ~1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
o .. 500. 1000. 15 0 o. 2000 • 2500. 3000. ·3500. 4000. 45 00 o 5000 • 

DISCHARGE-CFS 

• 
• 
• 
•• ' 
• 

I 
95 0 • ., 

• I 
948 • 

I 
I 

ei 

946 • 

., 
I 

•: 
944 • •: i 

I .i 
; 

942 • i ., 
' 

94 0 • ~ 
' 
' ' • ' 
I 

938 • ., 
I 
I 

' • I 936. ! .: 
; 
' 

934 • • I ! • I 
932 • • ''"1 .. 

,, 
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• 

• 
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• 
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• 
• 
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• 
• 
•• 
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COLDWATER RIVER-FPMS-BRANCH CO., MI. WSP2 XEQ 03/22/88 
REI/ 09/01/82 DISCHARGE FROM GARFIELD ROAD TO THE BLACKHAWK MILLPOND 

RATING TABLE FOR SECTION 16.3 
NO. ELEV AREA 

0 933.'t o. 0 
BANK FULL 935.7 54.9 

*****WARNING-DANKFULL OR ZERO DAMAGE 
l 938.5 541.4 
2 939.8 902.9 
3 941.2 1330. 5 
4 9'll.6 1488.4 
5 9<+2.7 1897.1 

SEGMENT TABLE FOR SECTION 16.3 

CSM TOTAL 

DA= 
CFS 

o.o 
256. 4 

ELEV BELOld 
565.0 

1045.0 
1500.0 
1655.0 
2285. 0 

1 
N 

1 • 0 
---------ACRES FLOODED--------
DAMAGE CHANNEL 

.OD .oo 
FIRST PROFILE. FLOW 

.oo 

.oo 

.oo 
• 00 
.oo 

SEG NO 
2 
C 

• 00 
.oo 
.oo 
• 00 
.oo 

NON-DAM 

• 00 
INTERPOLATED 

3 
N 

• 00 
.oo 
• 00 
.oo 
.oo 

STARTING 
CSM 

LINEARLY FROM 
565.00 

1045.00 
1500. 00 
1655.00 
2285. 00 

PAGE 13 

CRIT FRICTION 
ELEV SLOPE 

CHANNEL BOTTOM••**• 
936 .2 • 000 59 
936 • 7 • 00051 
937 • 0 .00038 
937 .1 • 00035 
937 .5 .00035 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 565. 41. 324 • 200. 
565. VELOCITY FPS 1,27 • 5 't 1.53 .79 

2 DISCHARGE CFS 10'15. 110. 511. 424 • 
1 0 't 5. VELOCITY FPS 1.39 .69 1.76 .93 
3 DISCHARGE CFS 1500. 192. 653. 655 • 
15 0 o. VELOCITY FPS lo36 • 73 1. 78 .93 
4 DISCHARGE CFS 1555. 2 21 • 695. 738. 
H,55, VELOCITY FPS 1.34 .74 1.78 .93 
5 DISC/-fARG[ CFS 2285. 327. 891. 1067. 
2285. VELOCITY FPS l • 't 5 .81 1. 97 1 • 02 

1 ELEV 938.5 KD 23160. 16 06. 13'+12. 81<+2. 
2 £LEV 939.8 KO 46297. 48 71. 22672. 18 754. 
3 ELEV 941.2 KD 76818. 9783. 33520. 33514. 
4 ELEV 941 .6 KO 88882. 11825. 37473. 39584. 
5 ELEV 942.7 KO 121786. 173 95. 47620. 56770. 

' ' • 
• 
• 
• l 
• ' 
• 
• " 

• i 
• 
• 
•• , 
• 
• I ! 

'i ., 
I 

• I 
• • 

'I 

• 
• 
• 
• 
• 
• 
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·• 
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• 
•• 
• 
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• 
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• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

ELC:VA TION 
933.'10 
9 3'1 • 
335. 
336. 
337. 
938. 
939. 
340. 
941. 
942. 
943. 
944. 
345. 
946. 
347 • 
948. 
349. 
~ " ,. :7JU• 

9510 
952. 
953. 
9 5 't • 

AREA 
0. 
3. 

23. 
84. 

230. 
432. 
6 72 • 
952. 

1269. 
1628. 
2027. 
2475. 
2977. 
3537 • 
4146. 
4808. 
5521. 
t: ') Oo 
oi::.;,o• 

7094. 
7894 o 
8694. 
949'1. 

COLDWATER RIVER•FPMS•8RANCH CO., MI. 
DISCHARGE FROM GARFIELD ROAD TO THE BLACKHAWK MILLPOND 

KO TAB LE FOR CROSS SECTION 16.3 

KD KD BY· SEGMENT· 

40. 1. 38 • 1. 
'196 • lo 't94o lo 

2225 • 4. 2129. 14 • 
7713. 190. 58 08 • 1715. 

17262. 947. 10712. 5567. 
31 253 • 2697 • 16797. 11759. 
49522. ·5355. 23882. 20260. 
72193 • 5 • 0'1 • 31949. 312 •9. 
99854. 13700. 40 925 • 45182. 

132466. 19078. 50 7 79. 62571. 
170383 • 25215. 61463. 83664. 
21470b. 32969. 

..,,.,.,..,,,.., '".,.n_,,.,.. 
IIC..,'fl• J.UO l"tC• 

266175. 42828. 85196 • 138067. 
3251360 54920. 98 2 05 • 171931. 
392043. 6946'1. 1119'1E,. 210580. 
467313 • 86&50. 126398. 2542660 
c:i:::1,,, 17 1r,-,c.nL 1111C:.')s::;_ 'l.nc;')1 I:::_ 
.J.J-,'T.Ll • .a.u,ouoe .,1..-,.,1.._,, ..... ,.J IJ .... "- .J,..., • 
650'!99. 130'181. 1571470 361238. 
756319. 156117. 173414. 423227. 
872438. 185043. 190381. 491757. 
999256. 217'181. 2080380 567131. 
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COLDWATER RIVER-FPMS-BRANCH CO., Mio WSP2 XEQ 03/22/88 
REV 09/01/82 DISCHARGE FROM GARFIELD ROAD TO THE BLACKHAWK MILLPOND 

RA TI NC, TABLE FOR SECTION 16.9 
NO. ELEV AREA 

0 942.2 o.o 
BANK FULL 9'13.8 34.8 

****•WARNING-BANKFULL OR ZERO DAMAGE 
l 946.7 4 04. 0 
2 947.7 731.8 
3 9'18.4 997.3 
4 948.8 116906 
5 949.5 1542.5 

SEGMENT TABLE FOR SECTION l6o9 

CSM TOTAL 

DA= 
CFS 

o.o 
2 01 • 0 

ELEV BELOW 
565. 0 

1045.0 
1500.0 
1655.0 
22 85 • 0 

1 
N 

l • 0 
---------ACRES FLOODED--------
DAMAGE CHANNEL 

, 0 0 .oo 
FIRST PROFILE. FLOW 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 

.oo 

.oo 
• 00 
.oo 

NON-DAM 

.oo 
INTERPOLATED 

,00 
.oo 
.oo 
• 00 
.oo 

STARTING 
CSM 

LINEARLY FROM 
565.00 

1045. 00 
1500.00 
1655.00 
2285.00 

PA GE 14 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM***** 
944 .9 • 00229 
9 '15 • 5 • 0 02 2 0 
945.9 • 00228 
946.0 .00192 
946.'I .00189 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 565. 116 • 359. 90. 
565. VELOCITY FPS 2.32 .11 2.82 • 71 

2 DISCHARGE CFS 1045. 279. 52 3. 243. 
1 0 '15. VELOCITY FPS 2.40 .94 3.25 089 
3 DISCHARGE CFS 15 0 0 • 447. 649. 403. 
15 0 o. VELOCITY FPS 2.51 1 • 06 3.58 1.02 
4 DISCHARGE CFS 1655. 517. 665. '17 3 • 
1655. VELOCITY FPS 2.33 1 • 03 3.43 1.00 
5 DISCHARGE CFS 2285 • 767. 801 • 111. 
2285. VELOCITY FPS 2o38 l • 14 3o69 1 • 1 0 

1 ELEV 946.7 KO 11745. 23,69. 75blo 1815. 
2 ELEV 947.7 KD 22271. 59 35 • 11188. 5148 • 
3 ELEV 948.4 KD 3134'10 9287 • 13704. 8352. 
4 ELEV 9 48 • 8 KO 37717. 11 7 29. 15268. 10719. 
5 ELEV 949.5 KO 5 24 5 6 • 175 65. 18472. 16418. 

• 
• 
• 
• ,, 
• .., 

' • •• 
'·~· 
',' 

•• ' 
• 

•: 
•• 
•• ,, 
• • ,, 

• 
• 
• 
• 
• 
• . ,r"'' 
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iJSP2 XEQ 03;22;88 
REV 09/01/82 

ELEVATION 
342.20 
943. 
::J Ar, 7.,., • 
3'15 • 
3400 
947. 
948. 
3 '19 • 
350. 
351. 
352. 
953 • 
954. 

LULUWA I t.K 

DISCHARGE 

KD 

AREA KO 
o. 

12. 181 • 
b. ~ 1 1 £.C ,,. .a.. .LO .... 

1 07 • 3273 • 
247. 7268. 
483. 14:i20o 
832 • 2551',8 • 

1280. 418'17. 
1825. 64700. 
2420. 91048 • 
302~. 122100. 
3620. 159135. 
4220. 202592. 

RIVER-FPMS-BRANCH co •• Mi • 
FROM GARFIELD ROAD TO THE BLACKHAWK 

TABLE FOR ::ROSS SECTION 16.9 

KD BY SEGMENT 

1. l 78 • 1 • 
a . 1162. 1. .. 

2 09 • 2980. 35. 
107 2. 5430. 670. 
3192. 8551. 2578. 
7 l 1 0 • 12131',. E,2E,2. 

13309. lo 209. 12252. 
225 65 • 20743. 21325. 
33031. 25635. 31522. 
45476. 30935. 43665. 
601',92. 36655 • 58599. 
7 8 9 54 • 42784. 71',E,17. 

PA GE 14 K 
MILLPOND •• . ... 

• ·' 
• _, 
• 

'•, 

•.: ., 
,,, .. 

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
•• 
• 
e 

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

COEFK AKB 
1 • 4 25 0 1.4250 

DCRIT 944.4& 
1.7153 1.7153 

DCRIT 945.59 
.0000 .0000 
OCRIT -1.00 
• 0 00 0 .0000 
OCR IT -1.00 
.ooou .0000 
OCRIT -1.00 

TABLE OF 
OGTAK SIGMA OKE 
.0000 .ooco • 0 00 0 

KBCRIT:: 
.0000 .0000 • 0 0 0 0 

KBCRIT:: 
.0000 .0000 .0000 

KBCRIT:: 
• 0 0 0 0 .0000 • 0 0 0 0 

KBCRIT:: 
.0000 .0000 .0000 

KBCRIT:: 

VALUES FOR BPR EQUATION 
OKS M ALPHA 

.0000 .• 469 4 1.0000 

.0000 .4017 1.0000 

.0000 .0000 1.0000 

.0000 .0000 1.0000 

.0000 • 0001' 1.0000 

AL PHA2 BRIOA APPAR 
1. 0000 l&l.9826 998.2179 

1. 0000 191.1749 1410.9992 

1. 0000 191.17'+9 141 o. 9992 

1. 0000 191.17'19 141 o.9992 

1. 0000 191.1749 1'110.9992 

AE XI T 
85701834 

136102880 

1361.2880 

1361.2880 

1361.2880 

• 
• 
•• ' " _, 

• 
•• 

• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
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IISP2 XEQ 03/22/88 
REV 09/01/82 

BRIDGE TYPE 2 

('OI n.lATFR RIVER-FPMS-BRANGH COe, Ml. 
DISCHARGE FR 0:-4 GARFIELD ROAD TO THE 

ROAD SECTION 

NO. HII CFS HL 

0 941.20 o.oo o.oo 
1 947.38 565.00 032 
2 948 .as 1045.00 .12 
3 9 49 • 6 2 l5CJO.OO .78 
4 949 .82 1&55.00 064 
5 9 50 • 4 0 2285.00 .44 

HIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION: 

BLACKHAIIK 

11.0 

TII 

o.oo 
9'17.06 
948.16 
9'1808'1 
949.18 
9'19.96 

948.90 

91\7.80 

PAGE 15B 
MILLPOND 

CSK 

0 • 0 0 
565.00 

1045.00 
1500.00 
1655.00 
2285.00 

OPENING NO.:;: 1 

1 , " , I.._, 

• 
• 
• 
•: 

• 
• 
• -
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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~SP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPHS•BRANCH CO., HI. 
DISCHARGE FROM GARFIELD ROAD TO THE BLACKHAWK MILLPOND 

RATING TABLE FOR SECTION 17.1 
NO. ELEV AREA 

0 941.3 o.o 
BANK FULL ~,b._Q. 

._, ·• • V 

CFS 

o.o 
1b..7_7 
.&. .- ' • ' 

DA= 1.0 
---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

_nn 
ouu .oo • 00 

STARTING 
CSM 

PA GE 16 

CRIT 
ELEV 

FRICTION 
SLOPE 

*****WARNING-BANKFULL OR ZERO DAMAGE ELEV BELOW FIRST PROFILE. FLOU INTERPOLATED LINEARLY FROM CHANNEL BOTTOM***** 
1. 947.4 
2 948.9 

ZERO DAMG 949.1 
3 9'19.7 
4 949.9 
5 95 0 • 5 

WARNING••••••••••PROFILE NO 
WARNING••••••••••PROFILE NO 
WARNING••••••••••PROFILE NO 

964.0 565.0 
1119.0 1045.0 
1824.6 1156.9 
2 ! 56. 7 !500.0 
2277.7 1655.0 
2632.7 22 85. 0 

3 EXCEEDS SURVEY 
4 EXCEEDS SURVEY 
5 EXCEEDS SURVEY 

SEGMENT TABLE FOR SECTION 17.1 

CSM TOTAL 1 
N 

DAT A 
DATA 
DATA 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
BY .6 
l:lY • 8 
BY 1.4 

SEG NO 
2 
C 

FT• 
FT • 
FT• 

.oo .oo 565.00 944.0 .00037 

.oo .oo 1045. 00 944.6 .00033 

.oo .oo 

.DD 
• 00 
• 00 
COMPUTATION 
COMPUTATION 
COMPUTATION 

3 
N 

• !)!) 

.oo 

.oo 
BASED 
Cl AS ED 
BASED 

1500~00 
1655. 00 
2285. 00 

ON VERTlCAL 
ON VERTICAL 
ON VERTICAL 

9 q.5 ~ 0 • 0 00 3 9 
945 • l • 00042 
945 • 5 • 00055 

EXTENSION OF END POINTS•••******* 
EXTENSION OF END P DIN T-S*** **-* **** 
EXTENSION OF [ND POINTS********** 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 565. 162 • 257. 11\6. 
565. VELOCITY FPS 1.02 .40 1.43 .38 

2 DISCHARGE CFS 1045. 354. 35B. 333 • 
1 045. VELOCITY FPS 1.01 .47 lo58 .45 
3 DISCHARGE CFS 1500. 551. 418. 531. 
15 0 o. VELOCITY FPS 1.14 .57 l • 6 7 .56 
4 DISCHARGE CFS 1655. 621. '13 3. 600. 
1655. VELOCITY FPS 1.19 061 1 .68 .6 0 
5 DISCHARGE CFS 2285. 892. 522. 870. 
2285. VELOCITY FPS 1 • 'I 3 .75 1.89 .75 

1 ELEV 947.4 KD 29103. 8294. 13381. 7428. 
2 ELEV 9 '18 • 9 KD 57484. 19372. 19879. 18233. 
5 ELEV 949.7 KD 75558. 2&704. 23'11\5. 25410. 
4 ELEV 949.9 KD 8 041 7 • 28664. 24441. 27312. 
5 ELEV 950.5 KD 95858. 3'+957. 27466. 33'135. 

• 
• 
• 
• I 

• ' 
• 
• ' 
• 
• . ' 

• 

e 

• 
• 'I 

• 

• 
• 
• 
• 
• ,_ ·--
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WSP2 XEQ 03/22/88 
REV 09/01/82 

ELE:VATION 
9'11.30 
9 '12 • 
943. 
9 4 'I • 
945. 
946. 
947. 
948. 
949. 
950. 
951. 
952. 
953. 

AREA 
o. 

10. 
3';!. 
98. 

221. 
457 • 
790. 

1230. 
17 67. 
2360. 
2960 • 
3560. 
4160. 

COLDWATER RIVER-FPMS-BRANCH CO., HI. 
DISCHARGE FRO~ GARFIELD ROAD TO THE BLACKHAWK 

KO TABLE FOR CROSS SECTION 17 • 1 

KD KD BY SEGMENT 

127 • 1. 124 • 1. 
' 1 028 • 2. 1024 • 1. 

2980. 154 • 2763. 1 8. 
6652 • 887. 5205. 534. 

13145 • 2728 • 8218. 2166 • 

23495. 6240. 11 756. 5466. 
385'17. 11836. 15 781 • 10861. 
5 9 6 02 • 20202. 20269. 19050. 
84572 • 30049. 25128. 28657. 

113619. '1151'1. 30386. 39838. 
14 8 2 79 • 55562. 3E,064. 53617 • 
188960. 72451. 42153. 70272 • 

-• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

------------------------------80/80 LIST OF INPUT 
WSP2 10. 

DATA-------------------~-•-;;~----
TITLE COLDWATER RIVER-FPMS-BRANCH CO., MI• 
TITLE FPMS-PRESENT CONDITIONS 10-19-87 REV. 3-88 
TITLE DISCHARGE FROM THE BLACKHAWK MILLPOND, TO STA. 335+00 
co~~ENT DISCHARGES FROM TR-20 SEC. 016 
DISCHARGE -1. 520. 9800 
STAR TE 18.9 957.l 957.8 
TRIB 19.2 19.4 
OUTPUT PSK 

1430. 
958.4 

16 0 o. 
958.6 

COMMENT STARTING ELEVATIONS FROM DAM AT CS 18.0 
COMMENT STRUCTURE 03 SEE <WRSCOLDS/TR20> REV• 3-88 
REACH 18.9 lo O. O. 
REACH2 19.1 -.1 
ROAD 19.0 2.7 
CULVl 19.0 1 
CULV2 5.4 8.5 
CULVl 19.0 1 
CULV2 5o4 805 
CULVl 19.0 1 
CULV2 5o4 8.5 
SECTION 

ENDTABLE 

1 3 • 0 
-3 0 0 • 
o. 
300. 

964.'I 
959.4 
958.8 

100. 
32111 
62. 
3211 l 
62. 
32111 
62. 

-2 0 0 • 
100, 
700. 

100. 

950 ,4 

951.0 

951.3 

961,9 
958.9 
970. 

951.6 

951.0 

951.3 

-100 • 
200. 

2290, 
959.5 

96 o. 1 
958.7 

----------------MAX ELEV DIFFERENCE BETWEEN POINTS ON SECTION'19.0 
REACH 19.1 
SEGMENT 19.1 
NVALUE .13 
SEGMENT 19.1 
NVALUE .086 
SEGMENT 19.1 
NV~LUE .13 
SECTION 19.1 

ENDT ABLE 

-231 • 
-81. 
o. 
81. 

REACH 19.2 
SEGMENT 19 .2 
NVALUE .075 
SEGMENT 19,2 
NVALUE ,05 
SEGMENT 19.2 
NVALUE .075 

1. 
l 

2 

3 

96 0.2 
957.3 
952.4 
956,2 

1. 
l 

2 

3 

300. 
N 

C 

N 

-181 • 
-31 • 
25 • 
150. 

5900. 
N 

C 

N 

300. 
-31. 

31. 

150. 

958.9 
956.9 
955.S 
960. 

5900, 
-22. 

22. 

175. 

956 .9 

956 • 9 

960 • 

-131. 
-25 • 
31. 

960. 

960 • 

970. 

957,2 
955.6 
956.9 

EXCEEDS 

126 
· 127 
127A 
12 7B 

128 
131 

13 lA 
134 
135 

135A 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 

1 0 • 
150 
151 
152 
153 
154 
155 
156 
t57 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 

FEET--•----------

• 
• 
• 

PA GE 1 ., 
• ' 
•: 
•• I 
•: 

,, 
' e1 
I ., 
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•• I 
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e'. 
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•• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH CO., Mlo 
DISCHARGE FROM THE BLACKHAWK MILLPOND 10 STA. 335+00 

--------------~---------------80/80 LIST OF INPUT • ~TA------------------------------
SECTION i'l.2 

-180. 970. 
9. 955.6 

ENDTABLE 
COMPUTE 18 .9 19.2 

-22 • 
22. 

18 .9 

960, 
96 o. 

-9. 
1 75 • 

955.6 
9 7 o. 

i 70 
171 
172 
173 

173A 
------------------------------END OF 80/80 LIST------·----------------==-=-=== 
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COMPUTE 18.9 19.2 18 • 9 173A 

-----------------------------STARTING DATA FROM GIVEN ELEVATION------------------------------
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WSP2 XEJ 03i22i88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH Co., MI. 
DISCHARGE FROM THE BLACKHAWK MILLPOND TO STA. 335+00 

PAGE 2 

RATING TABLE FOR SECTION 18 • 9 DA: 1.0 
ELEV AREA CFS 

0 952.3 O• 0 o.o 
BANK FULL 956.8 180 • 2 487.5 

•••••WARNING-DANKFULL OR ZERO DAMAGE ELEV BELOW 
• nc~ • "• n ' C " n n • 7J' • .I. .c. .1. o•o :J ~ ..,. u 

2 957.8 390.3 980.0 
3 958.'I 558.4 1430. 0 
4 958.6 615-9 1600.0 
5 959.5 907.1 22 9 0 • 0 

SEGMENT TABLE FOR SECTION 18 • 9 

CSM TOTAL 1 
N 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

.oo .oo .oo 
FIRST PROFILE. FLOW INTERPOLATED 

nn nn nn • u u oUU ouu 
.oo .oa • 00 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo 

SEG NO 
2 3 
C N 

STARTING 
CSM 

CRiT 
ELEV 

FRICiION 
SLOPE 

LINEARLY FROM CHANNEL BOTTOM****• 
s20.oo 
980.00 

1430. 00 
1600.00 
2290000 

nee , . 
7 ~;J • ., 

9 56 • 5 
9 57 o l 
957 • 2 
9 57 • ~ 

nl'l,-," h 
•UU#.L-t 

• D 09 0 2 
.f,0888 
000875 
• 0 07 0 6 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 520. 2. 490. 29 • 

520. VELOCITY FPS 2 • 78 .21 2086 .69 
2 DISCHARGE CFS 980. 71 • 7950 114 • 

980. V[LOCITY FPS 3 • 4 0 .as 3o70 1.21 
3 DISCHARGE CFS 14300 192 • 1023. 215 • 

1430. VELOCITY FPS 3 • 57 1.20 4. 06 1 • '17 
4 DISCHARGE CFS 1600. 238. 110 9. 253 • 

1600. VELOCITY FPS 3 • 61 1.2s 'I • 19 1 • 53 
5 DISCHARGE CFS 2290. 4 79. 138 o. 431 • 

229 o. VELOCITY FPS 3 • 4 9 1. 45 4 • 31 1 • 68 

1 ELEV 957.1 KD 6153. 18. 5 7'J 3 • 342. 
2 ELEV 957.8 KD 10112. 549. 8422. 1141 • 

3 ELEV 958 • 4 KD 15032. 18 38 • 10985. 2210. 

" ELEV 'J 58 • 6 KO 17032. 2'1'14. 11918. 2670. 
5 ELEV 959.5 KD 27250. 5699. H,419. 5132 • 

• I 't/ .... 

• 
• 
• 
• ' 
• ' 
.: 

' 

•• ! 
• 
• 
•: ' 
-· • ' ., 

el 
! 
! 

•: ., 
e 

• 
• 
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• 
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!olSP2 )(£(l 03122188 
REV 09/01/82 

ELEVATION 
952.30 
953. 
954. 
955. 
956. 
957. 
9 58 • 
959. 
960. 
961. 
962. 
963. 
9 64 • 

COLOI.JA TER 
DISCHARGE 

KD 

AREA KO 
0. 

" . 35 • 
23. 350. 
58 • 1198. 

108. 2840. 
2 06 • 5 7 5'1 • 

"""· 118 01 • 
7'13 • 21250. 

1092 • 3'1260. 
1470. 4895'1. 
1851. 65681. 
2232. 85614 • 
2613. 108984. 

• 
• 
• 

RJVER-FPMS-BRANCH co~, MI. PAGE 2K 
FROM THE BLACKHA\JK MILLPOND TO STA. 335+00 ., 

' I 

TASLE FOR CROSS SECTION 18.9 .. , 
KD BY SEGMENT ., 
1. 33. 1. 
1. 3'18 • 1. •• 
1. 11 96. lo -
lo 2835. 2. 

11. 5'163. 230. 
1009. 9254. 1485. 

e'. ,, 
3699. 13832. 3642. 
8111 • 19 l 33 • 6939. 

13122. 2'17'10. 10583. 
.: 

' 
188 74 • 308'12. 146'13. 
26195. 3762'1. 19625. 
35305. 45 0 89 • 25623. •' ' 

• 
• 
•· 
• 
• 
• 
• 
• -• 
• 
• 
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WSP2 XEG 03/22/88 
REV 09/01/82 

SCALES ARE 1 INCH= 

COLDWATER RIVER-FPMS-BRANCH CO., MI. 
DISCHARGE FROM THE BLACKHA~K MILLPOND TO STA. 335+00 

500. CFS, AND 
CROSS SECTION 18o9 

1.2 FEET/ ELEVATION 

PAGE 2P 

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r 
951 • --

96 0 • --

•5 

961. 

96 o • 

959.-- -- 959 • 

*" •3 

958 • -- 95 8. 
•2 

•1 
95 7 • -- 95 7 • 

956 • -- 956 • 

955.-- 955 • 

954.-- 954 • 

953 • -- 95 3 • 

-•O 

952 • -- 95 2. 
1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 
a. 500. 1000. 150 o. 2000 • 2500. 3000. 3500. 400(). 45 oo. 5 0 0 0 • 

DISCHARGE-CFS 

• 
• 
• 
•• I 
• I ., 

I 

•• I ., 
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•• . , 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

OPENING 
NO. 

1 
2 
3 

COLDWATER RIVER-FPMS-BRANCH CO., MI. 
DISCHARGE FROM THE BLACKHAWK MILLPOND TO STA. 335+00 

NO. 

NO. 

0 
1 
2 
3 
'I 
5 

CULVER TS 

1 
1 
1 

HW 

951.00 
958 • 18 
959.37 
959. 7f, 
959.89 
960.38 

MIN 
CUL v. 
CODE 

32111 • 
32111. 
32111 • 

CFS 

o.oo 
520.00 
980.0~ 

1430.00 
1600.00 
2290.00 

ROAD SECTION 19.0 

HL 

o. 0 0 
088 

1.28 
1 • 0'1 
.96 
.56 

o.oo 
957.30 
958.09 
958.72 
958.93 
959.82 

ROAD ELEVATION 958.70 
HEIGHT IJIDTH LENGTH 

OR DIAM 

5.78 8 • 15 62.00 
5.78 s.15 62.00 
5.78 s.15 62.00 

CSM 

o.oo 
520.00 
980.00 

1430.DO 
1600.00 
2290.00 

U/S 
INV ER T 

950.40 
951.00 
951.30 

• 
• 
• 

PAGE 3[3 

•: 
• ' 
• 
•: 
•• 
• D/S (NI 

INVERT COEF F • ' 
951•60 .032 
951.00 • 03 2 
951.30 • (13 2 • 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH CD., MI. 
DISCHARGE FROM THE BLACKHAWK MILLPOND TO STA. 335+00 

RATING TABLE FOR SECTION 19.1 DA= 1. 0 
NO. ELEV AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
0 952.4 n. o o.o 

BANK FULL 956.9 180.2 382.4 .oo .oo .oo 

STARTING 
CSM 

•••••WARNING-BANKFULL OR ZERO DAMAGE ELEV BELOW FIRST PROFILE• FL OW INTERPOLATED LINEARLY FROM 
1 958.5 564.1 520.0 
2 959.7 951. 9 980.0 

ZERO DAMG 960oC 1 055. 3 1225.5 
3 960.2 1141. 5 1430.0 
4 960.4 1202. 7 1600.0 
5 961.1 14 54. 2 229 o. 0 

WARNING••••••••••PROFILE NO 3 EXCEEDS SURVEY DATA 
WARNING••••••••••PROFILE NO 4 EXCEEDS SURVEY DATA 
WARNING••••••••••PROFILE NO 5 EXCEEDS SURVEY DATA 

SEGMENT TABLE FOR SECTION 19.1 

CSM 

i 
52 o. 

2 
98 o. 

3 
143 o. 
4 
1600. 
5 
229 o. 

Ul:SI-HAKlit. CFS 
VELOCITY FPS 
DISCHARGE CFS 
VELOCITY FPS 
DISCHARGE CFS 
VELOCITY FPS 
DISCHARGE CFS 
VELOCITY FPS 
DISCHARGE CFS 
VELOCITY FPS 

1 ELEV 
2 ELEV 
3 ELEV 
4 ELEV 

958.5 KD 
959.7 KD 
q60.2 KD 
960.'i KD 
961.1 KD 5 ELEV 

TOT AL 

520. 
1.29 
':18 o. 
1 • 42 

l'i30, . , . 
J. • ' .I. 

16 on. 
1,80 

22 9 0 • 
2,23 

15218. 
28806, 
36256. 
38991. 
'+7843. 

l 
N 

71. 

·"" 21 'i • 
,61 

353. 
,n 

o I 0 

4 06. 
• 8" 

731. 
1, 19 

1891. 
62 21. 
88 72 • 
9901 • 

12912. 

.oo 

.oo 

.oo 

.oo 
• 0 (l 
.oo 

BY 
BY 
6Y 

.2 

.4 
1.1 

SEG NO 
2 
C 

37 i. 
1 • '+6 
577. 
1 • 76 
78 (I, 
~ . , 
c::: • .1 , 

856. 
2.32 

1028, 
2,50 

11 075, 
1705'+, 
1989 2. 
20861. 
2ttsoo~ 

FT, 
FT• 
FT• 

.oo 
• 0 0 
.oo 
.oo 
.oo 
.oo 
COMPUTATION 
COMPUTATION 
COMPUTATION 

3 
IJ 

79. 
,53 

189, 
,70 

297. 
~n ,:;,u 

338. 
.96 

531. 
1,2'1 

2252. 
5531. 
7492. 
8229. 

10432. 

• 00 52 0 • 0 0 
.oo 980.00 
.oo 
• 0 Cl 1430.00 
.oo 1600. 00 
.oo 2290. 00 
BASED ON VE~TICAL 
BASED ON VERTICAL 
BASED ON VERT !CAL 

PAGE 

CRIT 
ELEV 

" 

FRICTION 
SL OPE 

CH ANN EL BOTTOM••••• 
955 • 5 • 00115 
9 56. 6 .00115 

9 57 • 2 • (I 0155 
9 57. 3 • COl 6 8 
9 57 • 7 , D 02 2 5 

EXTENSION OF END POINTS***••••••• 
EXTENSION OF END POINTS•••••••••• 
EXTENSION OF END POINTS•••••••••• 

• 
• 
• 
• 
• 
• 

• ' , 

• 
• 
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• 
• ' 
• 
• 

• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 

• 
• 

·• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

o/SP2 XEQ 03/22/88 
REV 09/01/82 

EL::CVATION 
952 .'IO 
953. 
954. 
955. 
956. 
957. 
958. 
359. 
9&0. 
961. 
962, 
963. 
96 1f, 

COLDolATER 
DISCHARGE 

KO 

AREA KO 
o. 
3. 24 • 

20. 298. 
53. 1083. 

101 • 2634 • 
193. 5374 • 
415. 11051. 
710. 2017'1. 

1 055. 32767. 
1432. '17449, 
1813. 63867, 
219'1 • 83'i7D, 
2575. 106486. 

' ' • 
• 
• 

RIYER-FPMS-BRANCH co •• HI. PAGE 4K 
FROM THE BLACKHAVK MILLPOND TO STA. 335+00 • 

TABLE FOR CROSS SECT I DIil 19.1 • 
KO BY SEGMENT • 
1. 22. l • 
1. 296. 1. 
1. 1081. 1 • • 
1. 2632. 1. 
1. 5146, 15'1 • 

863. 88'19, 1339. • 3380. 133'15. 3390, 
7573. 18 572, 6543. 

12625. 24168, 10224, • ' 
18232. 30201 • 14197. 
25386. 36915. 19 083. 
34 3 07. 4'+312. 24974. ~ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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COLDWATER RIVER-FPHS-BRANCH CO • t HI • WSP2 XEQ 03/22/88 
REV 09/01/82 DISCHARGE FROM THE BLACKHAWK MILLPOND TO STAo 335+00 

RATING TABLE FOR SECTION 19o2 
NO. ELEV ARE ft 

0 955.& 
BANK FULL 96000 

•••••WARNING-BANK~ULL OR 
1 962.0 
2 963.7 
3 96'1.8 
" 965.o 
5 966 • 1 

o.o 
13703 

ZERO DAMAGE 
286.2 
516.5 
7 02 • 2 
7'18ol 
991.1 

SEGMENT TABLE FOR SECTION 19.2 

CSM TOTAL 

1 DISCHARGE CFS 5:>0. 
520. VELOCITY FPS 2.12 

2 DISCHARGE CFS 980. 
98 c. VELOCITY FPS 2.49 

3 n T,.. ,-.,, 6 nr-r-
U 1 :>L-n Hl"H:,t. CFS i43D. 

1'130. VELOCITY FPS 2.78 
4 DISCHARGE CFS 1600. 
16 0 o. VELOCITY FPS 2.95 
5 DISCHARGE CFS 2290 • 
~">an_ Ut'"I nrTTY " "C' .. ~" ~L.-''-'• I" I. I.. V,._ .1. I I , '., .JeC.;J 

1 ELEV 962.0 KO 20545. 
2 ELEV 9 63. 7 KD 37780. 
3 ELEV 96408 KO 52317. 
~ ELE\/ 965.0 KO 55s4g., 
5 ELEV 966.1 KD 76038. 

DA= 1 • 0 
CFS 

o.o 
357.7 

ELEV BELOt.l 
52 o.o 
980.0 

1430.0 
16 0 0 • 0 
22 9 0 • 0 

1 
N 

16. 
.so 
86. 
078 

i75. 
.97 

208. 
1 • 05 
3 74 • 
• ~-J. • .!:O 

621. 
32 51 • 
63 27 • 
71 lL LI _ 

I A <, • 

122 79 • 

---------ACRES FLOOOED-------
DAMAGE CHANNEL NON-DAM 

.oo .oo .oo 
FIRST PROFILE. FLOW INTERPOLATED 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

48'1. 
2.18 
811. 
2.10 

1085. 
3.13 

1190. 
3.34 

1554. 
3.83 

19322. 
31381. 
39863. 
h1707 
"T .L, u r • 

51869. 

.oo 

.oo 
• 00 
• 00 
.oo 

3 
N 

15. 
.50 
83. 
.78 

170. 
.97 

202 • 
1.05 
362. 
1.26 

6 02. 
31'18. 
6126. 
l" O'I 0 
0 7.1.0 • 

11890 • 

.oo 

.oo 

.oo 

.oo 

.oo 

STARTING 
CSM 

LINEARLY FROM 
520.00 
980.00 

1'130. 00 
16000 00 
22900 00 

PAGE 

CRIT 
ELEV 

5 

FRICTION 
SLOPE 

CHANNEL BOTTOM••••• 
958.1 .OOOE.4 
959.3 .00067 
960.3 .00075 
960.6 .00082 
96106 • 0 00 9 0 

• 
• 
• 
• ' 
• I 
• 
• 
• 
• 
• ' 
• I 

e 

• 
• • 
• 
• 
• 
• 
• 
• 
• 
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IISP2 XEJ 03/22/88 
REV 09/01/82 

ELEVATION 
355.60 
'156 • 
957 • 
95B. 
959. 
360. 
'161 • 
962. 
963 • 
964 • 
365. 
3 66 • 
367. 
968. 
3 69 • 
370. 
371. 
972. 
373. 
374. 
375 • 

AREA 
o. 
8. 

31. 
6 0. 
96. 

137. 
198. 
287. 
410. 
565. 
7q9 • 
964. 

1210. 
1489. 
1795. 
2131. 
2486. 
2841. 
3196. 
3551. 
3906. 

COLDIIATER 
DISCHARGE 

KO 

KO 

120 • 
1020. 
2677 • 
5132. 
8538 • 

13653. 
2 05 79 • 
29721. 
41'141. 
56043. 
7 3872 • 
95229. 

120'104. 
149653. 
183254. 
226641. 
269802. 
315977. 
366802. 
422453. 

• 
• 
• 

RIVER-FPMS-BRANCH co •• MI. PAGE 5K 
FROl'I THE BLACKHA\.IK MILL PONO TO STA. 335+00 • 

TABLE FOR CROSS SECTIOI\I 19.2 • 
KO BY SEGMENT • 
1. 118. 1. 
1. 1 018. 1. 
1. 2675. 1. • . I 

1. 5130. 1. 
2. 8532. 2. 

80. 13426. 78. • 625 • 1913118. 605. 
1826. 2£, 066 • 1768. 
3931. 33 566. 3806. • 7159. 41820. 6931. 

11667. 50782. 11297. 
17621. 60426. 17 061 • • 25163. 70725. 24365. 
34 4 94. 81 f, 72. 33399. 
45732. 93241. 44 281 • 

., 
&152 o. 105398. 59559. 
71',478. 117999. 7'1030 • 
92494. 13116&. 89520. • 110682. 1'14942. 107108. 

131193. 159320. 126940. • ' 
• 
• 
• 
• 
• 
• 
• -
• 
• ' ' 
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WSP2 XE3 03/22/88 
REV 09/01/82 

COLD~ATER RIVER-FPMS-BRANCH co •• MI. 
DISCHARGE FROM THE BLACKHAWK MILLPOND TO STA. 335+00 

------------------------------80/80 LIST 
TITLE DISCHARGE FROM STA. 335+00 TO 
CHA~GE DISCHARGE 
DISCHARGE -1. 335. 555. 
END 
REACH 19.3 lo 13300. 
SEGMENT 19.3 1 N 
NVALUE .085 
SEG~ENT 19.3 2 C 
NVALUE .055 
SEGMENT 19.3 3 N 
NVALUE .085 
SECTION 19 .~. 

ENDTABLE 

-350. 
10. 

REACH 19.4 
::;Lbl'ILN I 19.4 
NVALUE .075 
SECTION 13.'+ 

-500. 
5 • 

ENOTA6LE 

980. 
970. 

1. 
1 

980. 
972.q 

-22 • 
22. 

'+3 0 0 • 
C 

-12 .5 
12 • 5 

COM?UTE 19o3 19.4 19.2 

OF INPUT DATA------------------------------
STA. 484+00. 1738 

785. 855 • 

13300. 
-22. 978. 

22. 978 • 

18 0 0 • 980 • 

978 • -1 0 • 
978. 18 0 0 • 

q3 0 o. 
350. 980. 

977.q -5. 
977.4 350. 

1195. 

9 7 o. 
9 8 o. 

972.q 
980. 

173C 
1730 
173[ 

174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 

191A 
------------------------------END OF 80/80 LIST------------------------------
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COMPUTE 19.3 19.4 19. 2 191A 

-----------------------------STARTING DATA FROM PREVIOUS COMPUTATIONS------------------------------
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH co., MI. 
DISCHARGE FROM STA. 335+00 TO STA. 484+00. 

RATING TABLE FOR SECTION 19.3 
NO. ELEV AREA 

0 
1 
2 

BANK FULL 
3 
4 

5 

970.0 
975.6 
977.2 
978.0 
978.3 
978.6 
979.1 

o. 0 
157.3 
220.1 
256.0 
'113.5 
59'1.3 

1032. 3 

SEGMENT TABLE FOR SECTION 19.3 

CSM TOT AL 

CF$ 

o.o 
335.0 
555.0 
727.4 
785.0 
855.0 

1195.0 

1 

DA= 1.0 
---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oa 
• 00 
• 0 0 
• 0 0, 
• 00 

nn ouu 

3 

• o a 
• 00 
• 0 (.l 
.oo 
• 0 0 

nn • uu 

STARTING 
CSM 

.,-,~ nn 

.,J.,):;). u u 
555.00. 

785. 00 
855 • 0 0 

,1::1c.: nn 
.L,.1,.J-'• u..., 

PAGE 

CRIT 
ELEV 

9 72. 0 
972 • 7 

973 • 3 
973.5 

7 

FRICTION 
SLOPE 

.00100 
• a 01 o 1 

.00109 

.(.10096 

.00107 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 335. o. 335. o. 
335 • VELOCITY FPS 2 • 13 .oo 2 • 13 .oo 

2 DISCHARGE CFS 555. c. 555e o~ 
555. VELOCITY FPS 2 • 52 .oo 2.51 .oo 

3 DISCHARGE CFS 785. 8. 733. "4 • 
78 5. VELOCITY FPS 2.10 .36 2.73 .36 

4 DISCHARGE CFS 855. 16. 750. 88. 
855. VELOCITY FPS 2.55 .34 2.66 .34 

5 DISCHARGE CFS 1195 • '18. 888. 260. 
1195. oELOCITY FPS 2.65 .42 2.90 • "2 

1 ELEV 975.r, KD 105 9 2 • 1. 10590. 1. 
2 ELEV 977.2 KD 1700'1. 1. 17002. 1. 
3 ELEV 978 • .5 KD 225 52 • 1. 22533. 12. 
4 ELEV 978.6 KO 24753. 62. 24517. 174. 
5 ELEV 979.1 KD 354 4 6 • 1154. 28037. 6255. 

• 
• 
• 
• •• 
• ,, •. , ., •. , 

., 

-·' •. , 
• 
•• • I 

',q 

•• ., 
• .. , 
..... ..., 
•• 

•. , 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

ELEVATION 
970.00 
371. 
972. 
973. 
974. 
375. 
976. 
977. 
9 78. 
9 7 9 • 
980. 
981. 
982. 
983. 
98'1. 

COL OW ATER 
DISCHARGE 

KO 

AREA KO 
0. 

22. 51\8 • 
1\6 • 1 766. 
74 • 3548. 

104 • 5879 • 
138 • 8761. 
l 74 • 12211 • 
214 • 1624'!. 
256. 20883. 
827. 32 998 • 

2450. 70989. 
'1600. 158602. 
6750. 231424. 
8900. 327615. 

11 050 • '151989. 

RIVER-FPMS-BR~NCH CO., MI. 
FRO'! STA. 335+00 TO STA. 484+00. 

T A!3 LE FOR CROSS SECTION 19.3 

KO BY SEGMENT 

1. 5 46 • 1. 
1. 1761\. 1. 
1. 3546. 1. 
1. 5877. l • 
l • 8759. 1. 
1. 12 2 09 • 1. 
1. 16242. 1. 
1. 20881. 1. 

903. ~7 2 01. 1\89'1 • 
5734. 341 71. 31083. 

18171. '11764. 98667• 
27'108. '19535. 149138. 
40002. 57956 • 218090. 
56768. 6 7 023 • 310060. 
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WSP2 XEQ 03/22/88 
REV a9/01/82 

SCALES ARE 1 INCH : 

COLD~ATER RIVER-FPMS-BRANCH CO., MI. 
DISCHARGE FROM STA. 335+00 TO STA. •84+00 • 

200. CFS, ANO 
CROSS SECTION 19o3 

2o4 FEET/ ELEVATION 

PAGE 7P 

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• r ••••••••• r 
98 8 • --

986.--

984 • --

980.--

978 • --

•2 

•1 

972 • --

970.--•0 
1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• r ••••••••• 1 ••••••••• r 
o. 200. 40 0 • b O O • BOO. 1000. 1200. 14 0 0 • 1600. 18 00 • 2000. 

DISCHARGE-CFS 

988 • 

986 • 

984 • 

98 2 • 

98 0 • 

978 • 

976 • 

974 • 

972. 

97 0 • 

....... ~rr.T .• 19.t+ KD VALUES REVERSED ON SEGMENT 1 AT ELEVATION 979.no VALUE CHANGED TO EQUAL PREVIOUS VALUE••••• 

• 
• 
• 
•• 
• 

•• -
•• 
•: 

•• , . 
••• 
•• •' 
•: 
•: 

• 
•:: 
-·· • 
• 
• 

••• 
!!,,. 
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WSP2 XEQ 03/22/88 COLDWATER RIVER-FPMS-BRANCH co •• MI. 
REV 09/01/82 DISCHARGE FROM STA. 335+00 TO ST Ao 484+00. 

RATING T A9LE FOR SECTION 19.4 DA= 1.0 
NO. ELEV AREA CFS 

0 972.4 o.o o.o 
1 979ol 62806 3 35.0 
2 979.8 1035.1 555. 0 

lERO DAMG 9so.o 123707 7 04. 9 
3 980.1 134 5. 9 785.0 
4 980.3 148 o. 9 855.0 
5 98lo0 2065.2 1195. 0 

WARNING•*********PROFILE NO 3 EXCEEDS SURVEY 
WARNING****~****•PROFILE NO 4 EXCEEDS SURVEY 
WARNING••••••••••PROFILE NO 5 EXCEEDS SURVEY 

SEGMENT TABLE FOR SECTION 19.4 

CSM TOTAL 1 
C 

---------ACRES FLOODED--------
DAMAGE CHANtJEL NON-DAM 

.oo • 00 .oo 

.oo .oo .oc 

.oo • 00 .oo 

.oo .oo .oo 

.Ou .oo .oo 

.oo • 0 0 .oo 
DATA BY • 1 FT • COMPUTATION BASED 
DATA BY • 3 FT • COMPUTATION BASED 
DATA BY 1.0 FT. COMPUTATION BASED 

SEG NO 

PAGE 8 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

335,00 975 • 2 , 0 00 7 6 
555.00 9 76o 2 • 000 51 

78 5 • 0 0 911 • 0 000048 
855.00 977 • 2 • 00041 

1195. 00 978. 2 .00038 
ON VERTICAL EXTENSION OF END POINTS•••******* 
ON VERTICAL EXTENSION OF END POINTS********** 
OtJ VERTICAL EX TENSION OF END POINTS*****••••• 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 335. 3 35 • 
335. VELOCITY FPS .57 .53 

2 DISCHARGE CFS 555. 5 55 • 
555. VELOCITY FPS .55 .54 

3 DIS CH AR GE CFS 785 • 785. 
78 5. VELOCITY FPS .60 .58 

4 DISCHARGE CFS 8550 8 55 • 
855. VELOCITY FPS .59 • 58. 

5 DISCHARGE CFS 1195. 1195. 
1195. VEc.OCITY FPS 074 058 

1 ELEV 979.1 KO 12129. 12129 • 
2 ELEV 979.8 KO 2456 6 o 2 4 5 66. 
3 ELEV 980.1 KO 35927. 3 59 2 7 • 
4 ELEV 980.3 KO· 421310 4 21 31 • 
5 ELEV 981.0 KO 610180 61018. 

• 
• 
• -~ 
• 

•• 
•: 

• 
' .... 

• 

•: 
•• 
•: 

• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

ELcVATION 
372.40 
973. 
974. 
375. 
3H, • 

3 77 • 
3 7 8. 
379. 
380. 
381. 
382. 
383. 
3 8 4 • 

AHEA 
0. 
1. 

,~a• 
;56. 
!55 • 
78. 

1 I> 0. 
5fi3 • 

12 :58 • 
2075 • 

29:25. 
3775. 
46:25. 

COLDWATER RIVER-FPMS-ORANCH CD •• MI • 

DISCHARGE FROM STA • 335+00 TO STA • 484+00. 

KO TABLE FOR CROSS SECTION 19 • 4 

KO KO BY SEG~l[NT 

86. 86. 
458. 458. 

1086. l 086. 
19176 • 1976. 
3152 • 3152 • 
34 23 • 3423. 

103,96. 10396. 
315,42 • 31542. 
61 ~.33 • 61 3 33. 
93608. 93608. 

1365199 • 136 999. 
1931'32 • 193732. 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH CO., HI. 
DISCHARGE FROM STA. 335+00 TO STA. 484+00. 

------------------------------80/80 LIST OF INPUT DATA------------------------------
TlTLE DISCHARGE fROM STA. 484+00 TO COLDWATER 
CHANGE DISCHARG~ 
DISCHARGE -1. 
END 
REACH 
SEGHEN T 
NVALUE 
SEG!1ENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

[NOTABLE 
REACH 
SEGMENT 
NVALUE 
SECTION 

ENDTABLE 
REACH 
REACH2 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECT I ON 

ENDTABLE 

19.5 
19.5 
• 085 
1 :1. 5 
.05 
19.5 
.085 
19.5 
-7 OD• 
o. 
500. 

19.6 
19.6 
.065 
19.6 
-250. 
a. 

19.7 
19.6 
19.B 
19.8 
.07 
19 .8 
.04 
19.8 
.01 
19,8 
-750. 
-38-75 
-12. 
7,5 
14 • 

90. 

1. 
1 

2 

3 

990. 
975.3 
985.0 

1. 
1 

990. 
980, 

1. 

l • 
1 

2 

3 

990. 
98'1.2 
986,2 
983. 
986.2 

13 o. 

6600, 
N 

C 

N 

-15 • 
5. 

9700. 
C 

4800. 

100. 
N 

C 

N 

-214 • 
-13,75 
-7.5 
7.5 
H.1 

COMPUTE 19.5 19.8 19,4 

160. 

6600. 
-15, 

15. 

500. 

980.3 
975.3 

9700. 
soo. 

988. 
988, 

4800 • 

100. 
-13.75 

985, If-
985.3 
98'1.7 
984.7 
985.1 

LAKE. 

175 • 

980.3 

980.3 

985, 

-5. 
15. 

990. 

-8. 
500. 

98602 

985ol 

989.7 

-11 'I. 
-13. 75 
-7. 5 
12. 
64 • 

195. 

975.3 
980.3 

980. 
990. 

984.8 
'l86.2 
983. 
986.2 
989.7 

191B 
191C 
191D 
191[ 

192 
193 
194 
195 
196 
197 
198 
199 
2 00 
2 01 
202 
2 03 
204 
205 
2a6 
2 07 
2 08 
209 
210 
211 
212 

212A 
2128 
212C 
2120 
212E 
212F 
212G 
212H 
2121 
212J 
212K 
212L 

· 21211 
212N 

213 
------------------------------ENO OF 80/80 LIST------------------------------
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COMPUTE 19.5 19.B 213 

------------------------•----STARTING DATA FROM PREVIOUS COMPUTATIONS------------------------------
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER-FPMS-BRANCH CO., MJ. 
DISCHARGE FROM STA. 484+00 TO COLDWATER LAKE • 

RATING TABLE FOR SECTION 19.5 
NO. ELEV AREA 

0 975.3 o. 0 
BANK FULL 980.3 1 07.9 

*****WARNING-BANKFULL OR ZERO DAMAGE 
1 980.3 109. 4 
2 981.0 1 72.3 
3 981.4 250.7 
'+ 981.5 280.3 
5 982.0 '+11.6 

SEGMENT TABLE FOR SECTION 19.5 

CSH TOTAL 

DA= 1.0 
CFS 

o.o 
89.6 

ELEV BELO.! 
90.0 

130.0 
160.0 
1 75 • 0 
195.0 

1 
N 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE• 
.oo 
.oo 
.oo 
.O(I 
.oo 

SEG NO 
2 
C 

.oo 
FLOW 

.oo 

.oo 
• 0 0 
.oo 
.o~ 

.oo 
INTERPOLATED 

3 
N 

.oo 
• 0 0 
.oo 
.oo 
.oo 

STARTING 
CSM 

LINEARLY FROM 
30.00 

130 • 00 
160.00 
175.00 
195.QO 

PAGE 1 0 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM***** 
976.5 .00019 
976.9 • 00020 
977.1 .00019 
977.2 .00020 
977.3 -~0014 

------------------------------------------------------------------------------------------------------------------------1 DISCrlARGE CFS 90. o. 89. 1. 
9 o. VELOCITY FPS .89 .11 .ea .11 

2 DISCHARGE CFS 130. 3. 122. 5. 
13 a. VELOCITY FPS .99 .15 1 • 01 .15 

3 DISCHARGE CFS 160. 9. 139. 13. 
16 o. VE!..OCITY FPS .99 .18 1 • O't .18 

4 DISCHARGE CFS 175. 11. 1 't 8 • 16 • 
1 75. VE'...OCITY FPS 1.01 .19 1. 08 .19 

5 DISCHARGE CFS 195. 20. 145. 30. 
195. VELOCITY FPS .86 .19 • 96 .19 

1 ELEV 980.3 KO 6457. 4. 6'149. 4. 
2 ELEV 981.0 KO 9048. 140. 8705 • 204. 
3 ELEV 981.4 KO 11153. 4 20. 10119. 614. 
4 ELEV 981.5 KO 12225. 6 26 • 10684. 915. 
5 ELEV 982.0 KD 16172. 15 oo. 12'180. 2192 • 

• 
• 
• 
• 
• 
• ., 

,, ., 
• 
•• 
•: 
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•• 
•: 
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WSP2 XEQ 03/22/88 

11 C' REV 09./01/82 

!1 C 

C' l . 
:: I(~ 
I! 

11 c 
"1 ' 

I 

ELEVATION AREA 
375.30 0. 
976. s. 
977 • 23 • 

978. ,2. 
979 • 64 • 
9B0 • 91 • 

981. 170. 
' 982. 415 • 
" ( 983. 828. 

9 B'I • 1419. 
985. 2176. 

C 
II 
I 

386, 3050. 
987 • '1003. 
988. 5032. 

I! C 
I 

989 • 6126. 
9 9 0 • 7280. 
9 91 • 8478. 

t '( 1 
I . 
' 

992. 96 78 • 
993. 10878. 
99'1, 12 0 78. 

(; 
i 
I 

11 (i 
i 

!; (' 

(: 

'(_' 

C 

(1 

(1. 

'(1 

I' 
i Ci r 

COLDWATER RIVER-FPMS-BRANCH CO •, MJ. 
DI SCH AR GE FROM STA • ,a,+oo TO COLD~ATER LAKE. 

KD TABLE FOIR CROSS SECTION 19 • 5 

KD KD B'r SEGMENT 

172 • 1. 170. 1. 
807 • l • 805. 1. 

1890 • 1 • 1888. 1. 
3.58 • 1. 3•5&. 1. 
5566 • 1, 556 •• 1. 
91 05 • 1 34 • 8659 • 196. 

16594, 15 24 • 12523. :2227 • 
30531 • 53,93, 169'17 • 7881. 
53195 • 125,74. 21885. 1'837'1. 
87'1,o. 23gi39. 27 320, 3!5860. 

1364•&- 40155, 33 226, 6:2780 • 
1991 o,. 618:87. 39 585 • 97447. 
273672 • 896,53, 46375. 137419. 
361083, 1242'82, 53595, 19:3025, 
4634C2 • 1682178. 61230 • 23:3667. 
583657- 225810, 69251, 28H378, 
6909 05 • 278~152 • 77505. 3410067. 
828181- 340391, 861 75, 397192 • 

972257, 410841 • 95 259 • 45'3971, 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

EL~VATION 
980.00 
981. 
982. 
983. 
984. 
385. 
9 8 6 • 
387. 
388 • 
989. 
~• n 
7 .,I' U e 

391. 
992. 
393. 
394 • 

COLDWATER 
DISCHARGE 

KO 

AREA KO 
o. 

18 • 3 78. 
40. 1253. 
66 • 2587 • 
96. 4398. 

' ~ ft 
,. ........ 

.1. .:> u • 0 I l.L • 

168. 9562. 
210. 12 9 79 • 
256. 16994 • 
480. 16996. 

1 n t::.A ~ n., -::ti, 
.1.ll-.J"te ,Ju .1. ,.J"'T • 

1804. 73680. 
2554. 107239. 
33 04 • 151461. 
4054. 208513. 

RIVER-FPMS-BRANCH co •• MI. 
FR0.'1 STA. 484+00 TD COLDWATER 

TABLE FOR CROSS SECTION 19.6 

KQ BY SEGMENT 

378. 
1253. 
2587. 
4398. 
,. .,. 1 ... 
0 I J. C • 

9562. 
12979. 
16994 • 
16996. 
~n1~lL-
,JV J.. _,..,. • 

73680. 
107239. 
151461. 
208513. 

PA GE 11 K 
LAKE• 

• 
• 
• 

' ' e: 
I 

• 
•: 
•: 
•: 
•: 
•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

. 

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

WSP2 XEQ 03/22/88 
REV 09/01/82 

RAT I NG TABLE FOR SECTION 
NO. ELEV 

0 979 • 2 
1 984 • 7 
2 985 • 6 
3 986 • 2 
4 986 • 5 
5 986.8 

COLDWATER RIVER-FPMS-BRANCH CO., MI. 
DISCHARGE FROM STA. 484+00 TO COLD~ATER LAKE • 

19.7 DA= 1 • 0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-UAM 
o.o o.o 

148 • 6 90.~ .oo .oo .oo 
185. 2 130.0 .oo .oo .oo 
211. 9 160. 0 .oo • 0 (1 .oo 
221.3 175.0 .oo .oo • 0 0 
238.2 195.0 .oo .oo .oo 

SE GHENT TABLE FOR SECTION 19 • 7 
SEG NO 

CSH TOTAL 1 
C 

PAGE 12 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

90.00 980 • l • 0 00 12 
130. 00 9 80 • I/ .00014 
160.00 9 80. 6 • 00015 
175.00 9 BO • 6 • 00016 
195.00 980.8 • 0 00 16 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 9 o. 90. 
. 9 0 • VELOCITY FPS .61 061 

2 DISCHARGE Cf S 130. 130 • 
• T n UC""½ nr- T TV e,n ~ ~n ~n 
-l .,,) U-. YLL.V\,,..111 r r .::, • I U • , u 

3 DISCHARGE Cf S 16 0 • 160 • 
16 o. VELOCITY FPS .76 .75 

4 DISCHARGE CFS 175. 175. 
l 75 • VELOCITY FPS .79 .79 

5 nTc:-r~ARr..r r""' 1 Q,;;;; - , QC, -
U A ~'-'>Onl>V'- ~· ~ .L .., -~ • 4 .., J. 

195. VELOCITY FPS .82 .02 

1 ELEV 9 84. 7 KD 8065. 80 65. 
2 ELEV 9 85.6 KO 10921. 1 09 21. 
3 ELEV 986.2 KO 13125. 13125. 
4 ELEV 986.5 KO 13933. 13933. 
5 ELEV 986.B KO 15381 • 15381. 

• 
• 
• .•. , 

., 

• ·.1 ., 
- ,, 

... , 
,, 

••• 
•• 

•• ., 

.. , 

• ., 
•• ., 
• 
• 

• 
• 
• 

•,.,,_ 



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

WSP2 XEQ 03/22/88 
REV 09/01/82 

ELEV/>.TIOt\l 
979.20 
380. 
981-
382. 
383. 
384 • 
385. 
9 8 6 • 
987 • 
3 8 8 • 
989. 
990 • 
9 91 • 
992 • 
993 • 
3 94 • 

AREA 
o. 

14. 
35. 
61. 
90. 

123. 
160. 
2 02 • 
247. 
435. 
939. 

1654. 
24 04. 
3i54. 
39 04 • 
'If, 5'1 • 

COLDWATER RIVER-FPMS-BRANCH CO., MI. 
DISCHARGE FROM STA. 484+00 TO COLD~ATER LAKEo 

KO TABLE FOR CROSS SECTION 19.7 

KO KO BY SEGMENT 

258 • 258. 
1042 • 1042. 
2285. 2285. 
3997. 3997. 
6 2 04 • 6204 • 
8946 • 8946• 

12249. 12249. 
16145 • 16145. 
16995. 16995. 
26 9 99 • 26999. 
62030. &2030. 
99739. 99739. 

141663. 141663. 
195965. 195965. 
264994. 26'1994. 

PAGE 12K 
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WSP2 XEJ 03/22/88 
REV 09/01/82 

SCALES ARE ·l INCH= 

COLDWATER RIVER-FPMS-BRANCH CO •, MI • 

DISCHARGE FRO~ STA. 484+00 TO COLDWATER LAKE • 

20, CFS, AND 
CROSS SECTION 19 • 7 

1 • 2 FEET/ CLEVATION 

PAGE 12P 

r ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
988 • --

987 • --

98& •--

985 • --

983 • --

982 • --

981 • --

98 0 • --

-•o 
979.--

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• r ••••••••• 1 
o. 20. 4 0. 6 o. 80. 100. 120. 14 0 • l&O. 1 80 • 200. 

D ISCHARGE•CFS 

• 
• 
• 

• 
988 • 

• • 
98 7 • •· . 
98&. •: 

•: 
985 • • • 

•• 
984 • 

•• 
98 3 • •: 

•: 
982. 

•• 
981. 

• 
98 o. 

•: 
979 • •: . 

•: 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

RA TI NG TAB LE FOR SEC TI ON 
NO. ELEV 

0 983.0 
1 984.9 

BANK FULL 985.1 
2 985.7 
3 986.3 
4 986.5 
5 986.B 

COLDWATER RIVER-FPMS-BRANCH CO., MI. 
DISCHARGE FROM STA. 484+00 TO COLDWATER LAKE. 

19.B DA= 1. u 
AREA CFS ---------ACRES FLOODED--------

DAM A GE CHANNEL NON-DAM 
o. 0 o.o 

67.3 90.0 .oo .oo • 00 
96.9 10004 oOO oOO • 00 

226.0 L30.0 o O 0 • 00 • 00 
4 01. 5 16000 oOO oOO • OIJ 
473.8 1750 0 oOO oOO o O 0 
6 l 5o4 195 oO oOO oOO • 00 

SE.GMLNI TABLE FOR SECTION i 9 o 8 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

1 DISCHARGE CFS 900 2lo 690 Oo 
900 VELOCITY FPS 2.16 .55 2 • I\ 1 oOO 

2 DISCHARGE CFS 130. 76. 53. 1. 
13 o. VELOCITY FPS 092 .42 lo23 .21 

3 DISCHARGE CFS H,u. 111 • I\ 7 0 2o 
•, n urt nr-r Tv "n r ~· TT ~~ ~· .J.O ue Y LI.. U\.. .l. I r ' r.:, 0 J., o.JJ o O,:C 0 "" 

I\, DISCHARGE CFS 175. 1 26 • 470 2. 
1750 VELOCITY FPS 048 .31 o 75 022 

5 DISCHARGE CFS 1950 1450 4 7. 3. 
195. VELOCITY FPS 040 028 o 65 020 

1 ELEV 98409 KD 1707 o 31\50 136 lo l o 
2 ELEV 98507 KD 52500 29310 2307. 130 
3 ELEV 986.3 KD 10741 • 73 81. 32570 1030 
4 ELEV 9860 5 KO 133520 95 27 • 366 Oo 164. 
5 E!.E:V 986.8 KO 187 3 3 • 138 65. 45&0. ;ios. 

PA GE 13 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

90.00 984 • 0 .00262 

1300 00 9 84 o 4 o 00059 
160000 9 81\ 06 000022 
175000 984 • 7 000017 
195000 9 81\ o 7 000011 

• 
• 
• 

• ., ., 
• 
• 

• ., 
.,, 

·' 

• 
• 
• 

• 
• 
• 
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WSP2 XED 03/22/88 COLOlolATER RIVER-FPMS-BRANCH CO., Ml. PAGC: 13K 

• REV 09/01/82 DISCHARGC: FR 0:-1 STA• 48'1 • 00 TO COLDWATER LAKE. •: 

• KO TABLE FOR CROSS SECTION 19.8 • 
• EL:'.VA TION AREA KO· KO [l y SEGM[NT 

983.00 0. • 
384. 15. 514 • 1. 512. 1. 

• 385. 79. 2 0 06 • 5 37 • 1'168. 1. 
986. 310. 8 033 • 5203. 2776. 55. • • 
387. 685 • 21 &63 • 16194 • 5055. 394 • 

• 388. 1187. 4 4 7 61 • 35045. 8464. 1228. 
9 8 'l • 1815. 78389. 631 07 • 12536. 2713. •: 
390. 2564. 125729. 103284. 17230. 5179. 

• 991. 3372. 180441. 149924. 22257. 7827. 
992. 4186. 245090. 205'113. 27791. 10860_. •: 
993. 5000. 322322. 272247. 33897. 1'1557. 

• 394. 5814. '112958. 351259. 40569. 18976. •: 

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

, . 
• • 1 
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,· 
l NSP2 XEQ 04/ 16/92 09:15:18 

-/ REV 03/14/88 

•

••••• WSP2 MICROCOl'IPUTER TEST VERSION ••••• 

------------------- LIST OF INPUT DATA WITH LIMITED EDITING-----------------------
WSf'Z 40. 
TITLE Matteson Lake FPMS Branch County 
TITLE Mal 30-31 1 1989 FL00,2_ - DOWNSTREAM OF THE LArE 
DISCHARGE -1. 10\1\1, -
COMMENT DISCHARGE IS FROM XSECTION 01 OF TRZOMATR.OUT 
COMMENT TREAT DAM AS XSECT!ON 
STARTS 9.9 .0006 
OUTPUT T 
REACH 9.9 I. o. o. 
COMMENT •i.9 IS@ STA 0+\10 
SEG1£NT 9.9 l N -50, 
NVALUE .07 
SEGl'ENT 9.9 2 N -20. 
NVALIJE .09 
SEGl'ENT 9.9 3 C 20, 
NVALUE .045 
SEGl'ENT 9.9 4 N 50. 
NVAUJE .110 
SEGl£NT 9.9 5 N 1500. 
NVALUE .07 
SECTION 9.9 

-1600. 873,l -1500. 872.3 -1400. 872.4 
-1300. B72,4 -1200. 872.3 -1100. 872.5 

• -1000. 872.7 -900. 872.6 -800 • 872.4 
-700. 872.1 -600. 871.8 -500. 872.2 
-400. 872.5 -300. 872.2 -200. 872.2 
-150. 873.Z -100. 873.8 -50. 874.2 
-35, 874.0 -25. 873,0 -20. 870.4 
-18. 867,5 -15, 865,8 -5. 865. l 
o. 865,Z 5. 865.3 10. 865.5 
15. 866.6 17. 868.6 20. 869.4 
35. 874.5 50, 873.7 100. 871.8 
200. 871.6 300, 871.9 400, 872.Z 
500, 872,6 600. 872.8 700. 872.9 
800. 873.2 900. 873.7 1000. 873.7 
1100. 874.0 1150. 874.2 IZUO. 874.1 
1300. 873,8 1400. 873.8 1500. 874.Z 

ENDTABLE 
~'\JAD LINLEY 2. 7 150. 150. 
COMl'ENT LINLEY IS CS 10@ STA 1+50 
ml LINLEY A 3. 
GIRDER 873.8 873.3 37. 0.8 2.7 

-20. 876,6 -zo. 873.3 19. 873.3 
19, 876.5 

ENDTABLE 
NSP2 XEQ 04/16/92 

REV 03/14/88 
09:15:18 Matteson Lake FPMS Branch County 

May 30-31 , 1989 FLOOD - DOWNSTREAM OF THE LAKE 

- 111u WSP2 MICROCOMPUTER TEST VERSION 11111 

------------------------------80/80 LIST OF INPUT DATA------------------------------
SECTION LINLEY 

-1375. 
-1100. 
-800. 
-500. 

877 ,I 
874.6 
874.8 
873. 7 

-1300. 
-1000. 
-700. 
-400. 

875,4 
874.3 
87•,9 
873.4 

-IZ00. 
-900, 
-600. 
-300. 

874.8 
874.8 
874.0 
873.5 

ws : 
ALT: 

MS : 
ALT: 

PAGE 
l 

PAGE 



,· 

• 
-32. 
-20. 
-10. 
18.9 
20. 
300 • 
600. 
900. 

875.8 
873.3 
866.1 
866.7 
875.9 
873.8 
874.5 
874.7 

1200. 875.3 
10.1 1. 

-·°"20:r:- --.876.1 · . ·-:20. . · '876,6 

-19.9 868.7 -13. 867 .2 
o. 865. 1 10. 865.5 
19, 873.3 19. 876.5 
100. 874.! 200. 873. 9 
400, 874.1 500. 874,4 
700. 874.5 800. 874,6 
1000. 875.! 1100. 875,3 

150, BEACH 
COMMENT 
SEGMENT 
NVALIJE 
SEGMENT 
NVALUE 

10.1 IS q STA 3+(11) 

150. 

N ! 0. ! 1 
.07 
10. 1 Z 
.105 

SEGMENT 10.! 
NVALIJE 0.045 
SEGMENT 10.! 
NVALUE • 110 
SEGMENT !0.1 
NVALUE .07 
SECT!ON 10.I 

• 

-1600. 
-1300. 
-1000. 
-700. 
-400. 
=175. 
-50. 
-18. 
o. 
18 • 
40. 
100. 
400. 
700. 

3 

4 

5 

872.8 
872.3 
873. 1 
872.1 
871.8 
871.4 
873.5 
866.4 
865.0 
866.2 
872.9 
871.9 
873.5 
875.8 

850. 876.8 
-lo50. 877. 1 

EllDHBLE 
WSPZ XEQ 04/16/92 

REV 03/14/88 

N 

C 

N 

-1500. 
-1200. 
-900, 
-600 
-300. 
-1AI::: 
i, .... 

-30. 
-10. 
5. 
1.0. 
50. 
200, 
500. 
780. 
900. 

09: 15: 18 

-50, 

.-20. 

20. 

50. 

1000. 

872.8 
872.2 
872.9 
871.8 
872.0 

872.6 
865.9 
865.4 
868.8 
872,9 
872.5 
873.7 
877.6 
877.4 

-HOO. 
-1100. 
-800. 
-500. 
-200. 

-20. 
-5, 
10. 
30. 
75. 
300. 
600. 
800. 
1000, 

872.5 
872.9 
872.7 
871.8 
871.5 
873. 7 
869.3 
865.0 
866.2 
871.6 
872.4 
872.6 
874.6 
877.3 
877.4 

Matteson Lake FPMS Branch County 
May 30-31 1 1989 FLOOD - DOoNSTREAA OF THE LAKE 

HHt WSP1. MICROCOMPUTER TEST VERSION Httt 

-----------------~------------80/80 LIST OF INPUT DATA------------------------------

-- ··-1~ 

ws : ', 
ALT: 

--~~---~~----~~~--~~-MESSAGE ~ DATA POINTS ON SECTION 10.1 REORDERED BY PRO&-Wi ACCORDING TO X VALUES 
DUPLICATE X POINTS NOT CHANGED---------------------

BEACH 10,4 !. 700. 700. 
lOMMENT 10.4 IS f STA !O+uu 
SEGMENT 10.4 I N -35, 
NVALUt 
SEGMENT 
tlVALUE 
SEGMENT 
NVALUE 

.09 
10.4 
0.055 
10.4 
. ! 15 

•

MENT 10.4 
LUE .07 
710N 10.4 

-900. 
-600, 
-300. 
-55. 
-18. 
-'i. 

z 

3 

4 

872.5 
873. 1 
872.8 
877.7 
867 .8 
sM..7 

C 

N 

N 

-800, 
-500. 

-200. 
-35. 
-15. 
ii. 

25. 

75. 

1000. 

872.2 
874.1 
872.8 
873.5 
867 .3 
866.4 

-700. 
-400. 
-100. 
-25. 
-10. 
5, 

872.1 
873.3 
872.5 
873.3 
866.7 
805.9 

PAGE 
2 



25, 873.i--··45:~·-··074,7· -75;-·-··874,4 •• ~ --~-,., ... --~ -· , .... -- "~' J• --,,r-~-.-,r-•~t~ .... -- .. ~ '' 
- " ~ 

100, 873.0 200, 872,9 300, 873,l 
400. 874,2 500. 875.6 600. 876.1 
700, 877.8 800, 879,7 900, 880,6 
1000. 881,5 -950. 877,0 

•

LE 
-·-------------MESSAGE - DATA POINTS ON SECTION 10.4 REORDERED BY PROGRAII ACCORDING TO X VALUES 

- DUPLICATE X POINTS NOT CHANGED------------------·--
ROAO 10.5 2. 7 165, 165,, 
CONMENT 10,5 IS @ STA 11+65 FARII CROSSING 
Ctn.VI 10,5 I. 12311 
CULVZ 8. 8. 30. 865,1 864. 7 
SECTION 10.5 

-1000. 877,1 -900, 872.5 -800. 872.3 
-700. 871,9 -600, 872.1 -5()1). 873.3 
-400. 873.8 -300. 873.5 -200, 872.8 
-100, 872.7 ·60, 875.2 · ·30. 875,(1 
-15, 874,5 (I, 874.(1 10. 873.6 
25. 873,8 50, 873.2 100, 873.0 
200, 873.5 300, 873.8 400. 874.7 
500. 876.3 600, 876.7 700. 879.1 
800. 880,4 900, 881.8 

ENDTABLE 
REACH 10.6 I. 135. 135. 
COIIMENT 10,6 IS@ STA 13+00 
SEGMENT 10.6 I N -25 . 
NVALUE • 09 
SEGl'ENT 10.6 2 C 25, 
NVALUE 0,045 

1 NSP2 XEQ 04/16/92 09: 15: 18 M•tteson Lake FPMS Branch County 
REV 03/14/88 Nay 30-31 , 1989 FLOOD - DOWNSTRE/\11 OF THE I.AXE • 

- Hlft WSP2 MICROCOIIPUTER TEST VERSION HHt 

·----·------------------------80/80 LIST OF INPUT DATA---·---------·-------------··· 
SEGMENT 10,6 3 N 100, 
NVALUE .100 
SEGl'ENT 10.6 4 N 750. 
NVALUE ,07 
SECTION 10.6 

rnDTABLE 

-900. 
·600, 
-300. 
-100. 
-25. 
-5. 

10. 
40. 
300. 
600. 
-920. 

872.7 
872.9 
873,7 
875. 1 
872.7 
865.6 
866.8 
872.7 
873.9 
876.9 
877 .0 

-800. 872.7 
·500. 873,7 
-zoo 872.9 
-80. 876.4 
-15. 868.2 
o. 866.3 
15. 869.4 
100. 871,1 
400. 875.7 
700. 879.1 

-700. 872.0 
-400. 874.2 
-140. 872,6 
-65. 876.1 
-10. 867.2 
5. 865.9 
25. 871.5 
200. 873.1 
500, 875.9 
750. 880,4 

ws: 
ALT: 

---------·-----------l'IESSAGE - DATA POINTS ON SECTION 10.6 REORDERED BY PROGRAM ACCORDING TO X VALUES 

REACH 

•

MMENT 
i'lfNT 
LUE 

SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEG1'ENT 
NVAlllf 

DUPLICATE X POINTS NOT CHANGE0---------------------
10. 9 I. 850. 850. 
10,9 IS@ STA 21+50 
10, 9 1 N -60 .. 
.07 
10.9 2 N -20. 
,075 
10.9 3 C 27. 
0.45 
10.9 4 N 50. 
,095 

'',,' .. 

3 
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NV~LIE 
SECTION 

.07 
10.9 
-875. 

. -~. ·,• ' 
.# -,_,, .. , .... __ -:- -·'"""T"' -- ' -· 

• 
ENDTABLE 

-600. 
-300. 
-70 • 
-30. 
-15. 
o. 
15. 
50. 
Zi11). 

400, 
-100. 

875.0 
874.6 
876.2 
874.2 
875.6 
867.9 
868,0 
868.5 
874.9 
875.2 
878,3 
874.0 

-800. 873.4 
-500. 874.9 
-200. 875.6 
-60. 876.2 
-20. 870.6 
-10. 867 .4 
5. 867.9 
17. 870. I 
100. 874.2 . 
l50. 876,6 
500. 879.8 
-1560, 877 .o 

-700. 
-400. 
-150. 
-40. 
-11. 
-5. 
10. 
27. 
150. 
JOO. 
600. 

874.6 
875.5 
874.7 
876.0 
869.7 
867.5 
868.1 
875.4 
874.2 
877. 9 
881.4 

---------------------MESSAGE - DATA POINTS ON SECTION 10.9 REORDERED BY PROGRAM ACCORDING TO X VALUES 
DUPLICATE X POINTS NOT CllANGED---------------------

ROAD 11.0 2.7 350. 350. 
UIIIMENT 11.0 IS CS 11.0 @ STA 25+00 FARII CROSSING 

WSP2 XEQ 04/lb/92 09:15:18 Matteson Lake FPMS Branch County WS : 
REV 03/14/88 May 30-31 , 1989 FLOOD - DOWNSTREAM OF THE LAKE ALT: 

Hut WSP2 MICROCOMPUTER TEST VERSION tHH 

------------------------------80/80 LIST OF INPUT DATA------------------------------
1:PR 11.0 A 3. · 
GIRDER 876.5 876.0 45. 0.8 2. 7 

-20. 880.2 -20. 876.0 20. 876.0 

ENDTABLE 

.. TION ., 

ENDTABLE 
li£ACll 
(JJI\MENT 
SEGl'ENI 
NVALUE 
SE6f!ENI 
NVALUf 
SEGflENT 
NVALUE 
SEGMENT 

• 

LUE 
f!ENT 
LUE 

SECTION 

20. 880.2 

11.0 
.. 1850. 
-1400. 
-1100. 
-800. 
-500. 
-200. 
-20.1 
-19.9 
19.9 
20. I 
200., 
500. 
800. 
1100. 

OTL T 
010.1 

874.8 
874.9 
876.0 
877 .1 
876.9 
877.7 
869.1 
868.5 
877.7 
877.0 
877 .3 
878.6 
880,4 

.. 1600 • 
-1300. 
-1000. 
-700. 
-400. 
-100. 
-20. 
-6. 
20. 
50. 
300. 
600. 
900. 
1200. 

11.l l. 150. 
II.I IS@ STA 26+50 
II.I I N 
• 07 
II.I 
• 110 
II.I 
0.49 
II.I 
.115 
II.I 
.07 
II.I 
-700, 
-400. 
-100. 
-15. 
u. 

2 

3 

4 

5 

876.1 
877 .6 
874.9 
870.5 
867.6 

N 

C 

N 

N 

-600. 
-300. 
-50. 
-10. 
5. 

875.5 
874.6 
875.7 
876.3 
876.8 
877 .o 
880.2 
867.8 
876.0 
877.2 
877.2 
877.5 
879.4 
881.4 

150. 

-50 . 

-25 . 

20. 

50 • 

900. 

876,6 
877 .2 
875.6 
869.7 
867.2 

-15'.'Xi. 
-1200. 
-950. 
-600. 
-300. 
-75. 
-20, 
1. 
20, 
100, 
400, 
700. 
1000, 

-500. 
-200. 
-25. 
-5. 
9. 

875.1 
874.6 
876.2 
876.8 
876,8 
878,Z 
876,0 
867.9 
880.2 
877 .0 
877 .3 
877 .8 
879.9 

877 .3 
876.0 
876. 7 
808. I 
868.4 
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5u. 
:ioo. 
600. 
900, 

DTABLf 

- ·- ,- ~.,,,..., ·--•:..:---r- " '-::""' ... ,. ~., -
815.4 100. 874,5 200. 
874.0 400, 874.8 500. 
875.4 700. 875.5 800. 
877 .5 -1470. 880.0 

814,J 

875. 1 
876.3 

WSP2 XEQ 04/16/92 
REV 03/14/88 

09: 15: 18 M•tteson l•ke Fl'NS Branch County 
M•y 30-31 , 1989 FLOOD - DOl<NSTREAM OF THE LAY.E 

'*"' WSP2 MICRQ(l111PUTEJ1 TEST VERSION 11111 

- - -- -- --- - - -- - - -- - ----- - -- --- -,:•Jl8•) UST OF INPUT DATA------------------- -- ----- - -- -

ws : 
ALT: 

---------------------MESSAGE - DATA Pti!NTS ON SECTION 11,l REaRDERED BY PROGRAN ACCORDING TO X VALUES 
OUF1.ICATE X PDJtHS NOT Cl1ANGED---------------------

REACl< ll.3 1. 17(1\1, 1660, 
COMMENT 
SEGMEIH 
llVALUE 
SEGMENT 

11. 3 IS ~ STA 43+50 HOUSE LOCATED HERE 
11.3 1 N -30, 
• IIJ 

11. 3 
NVALUE 0.45 
SEGMENT 11. 3 
NVALIJE .fl65 
SECTION 11.3 

-EllDTABLE 
fi"EACH 

·500. 
-300. 
-1(1(). 

-40. 
-14. 
0. 
14. 
5(1, 

ZO(I, 

40Q. 

11.4 

2 

3 

880,2 
876.9 
877.6 
881.8 
874,0 
871.2 
873.0 
880.8 
881.2 
881.2 

1. 
COMMENT 1 1. 4 IS ~ ST A 54+5-0 

C 

N 

-400. 
-200. 
-65. 
-30. 
-12. 
5. 
25. 
60, 
300. 
500. 

1100. 

40, 

500. 

880.0 
877.2 
876.8 
879.2 
871.0 
870.8 
878.6 
879,8 
883.3 
882.2 

1100. 

SEGMENT 11.4 1 N -30, 
NVALUE .110 
SEGMENT 11.4 2 C 25. 
NVALUE U.05 
Stul'(IH 11.4 3 
NVALUE .115 
SE(,MEIH 11. 4 4 
NVALUE .07 
SECTION 11.4 

-l\~10. 8BZ.3 
-7(1\1, 88Z.3 
-400. 881.3 
-11)\), 87'),7 
-,31_1, 83Z.~• 
-10, 87Z.6 
5. 872.2 
z,1. WJ.l 
i(l(I, 880.6 
4i10, 
700. 

ENDTAE:LE 

88Z,4 
883.1 
883,3 

• 

!Of.1\1, 

f;iJAD 11.5 Z.1 

N 

N 

-900. 

-600. 
-300. 
-60. 
-zo. 
-5 •. 
9. 
Z5. 
200. 
500. 
800. 

100. 

1000. 

882.4 
882,1 
881.4 
878.4 
879.3 
872.0 
872.3 
882,9 
881.5 
882.4 
883.2 

187. 

-350, 
. -150, 

-50. 
-20. 
-5. 
12, 
40. 
!00, 
300. 

-800. 
-500. 
-200. 
-45. 
-12. 
o. 
10. 
5Q, 

300. 
600. 
900. 

878.0 
875.9 
880.0 
877 .6 
870.8 

.. 870.9 
883.8 
879,8 
882.1 

882.3 
881,3 
880.6 
882.9 
874.9_ 
872.0 
873.7 
880.0 
882.2 
882,6 

883.2 

1 WSPZ XEI) 04116/0Z 
187. 

09: 15: 18 Matte;on l•ke FPNS Branch County 
REV 03114188 M•y 30-31 , 1989 FLOOD - DOWNSTRHM OF THE L~KE 

..... wsr·z MICROCOMPUTER TEST VERSION ..... 

ws : 
ALT: 

PAGE 
5 
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COIIIMENT 
BPR 
G!Rll£R 

ENDTABLE 
REACH 
COIIMENT 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

• 
mo TABLE 

11.5 15 C5 11.5@ STA 56+37 · FAR~ CROSSING 
II .5 A 3. -
878.3 877.7 o. 
-7.3 878.9 -7.3 
-.33 877 .3 .33 
7.3 877.8 7.3 

11.5 
-900. 
-600. 
-jOQ. 

-50. 
-7.3 
7. 
1~. 
75. 
300. 
600. 
900. 

881.8 -800. 
881.4 -500. 
882.3 -200. 
879.8 -12. 
873.Z -7. 
87i.7 7.3 
87B.5 35. 
879 .5 100. 
881.8 400. 
882.& 700. 
883.1 

11.6 I. 113. 
11.6 15@ STA 57+50 
11.6 I N 
.110 
11.6 2 C 
0.045 
11.6 3 N 
.110 
11.6 
-600. 881.4 -500. 
-300 881. 2 -zoo . 
-65. 879.0 -50. 
-20. 882.8 -12. 
-5. 871.2 o. 
10. 871 .2 12. · 
40. 880.0 100, 
200. 881.4 300. 
500. 882.5 600. 
-JZOO. &'?0.0 

0.8 
877.7 
877.3 
878.9 

881.6 
881.3 
88Q,8 
879.0 
870.7 
873.9 
S79.4 
880.2 
882.1 
883.0 

113. 

-20. 

30. 

700. 

881.4 
881.1 
878.5 
875.0 
871.3 
875.3 
879.6 
881.6 
882.7' 

2.7 
-.33 

. • 33 

-700, 
-400. 
-100. 
-7.3 
o. 
i.3 
50. 
zoo. 
500, 
800. 

-400. 
-100 
·40. 
·10. 
5. 
30, 
150, 
400. 
700. 

877. 7 
877,7 . 

881.5 
881.2 
879.9 
878.9 
871.2 
878.9 
880.0 
881.5 
882.5 
883.1 

881.3 
880.9 
878,8 
871.2 
871,3 
883, I 
879,9 
881, 7 
883.3 

. -; --· - ..... ~,-:- ......... , . 

-·-------------------MESSAGE - DATA POINTS ON SECTION 11,6 REORDERED BY PROGRAM ACCORDING TO X VALUES 
DUPLICATE X POINTS NOT OiANGED---···---···----···--

REAUI 11 :i 1. 3650. 3600. 
CiiNMENT 11.9 IS@ STA 94+00 
SEGMENT 11.9 I N -25, 
NVALUE .098 
SEGMENT 11. 9 2 C 12, 

1 NSP2 XEQ 04/16/92 09: 15: 18 M•tteson L•ke FPIIS Br•nch County ws : 
REV 03/14/88 N•y 30·31 1 1989 FLOOD - DOWNSTREAM OF THE LAKE ALT: 

H Ht WSPZ MI CROCOMF'UTER TEST VERS !ON HH t 

------·-----·------·---------·80/80 LIST OF INPUT DATA--·-----------···-----···-···· 
NVALUE 0.049 
SEGMENT 11.9 3 N 500. 

-LUE 
.083 

TION 11.? 
·500. 883.2 ·400. 888,4 -300. 887.0 
-200. 882.4 ·150. 881.6 -100. 881,4 
-75. 881.Z ·25. 881,5 ·13, 880.0 
·IZ. 87r:,.i. -5. 876.4 0. 876.3 
5. 876.6 10, 877.5 12. 880.8 
25. 880.8 5(t, 880,7 100. BBi.i 
1 F;O RR! 7 lOo. 883.5 300. 885.? 

'i,.: .,.., . 

~- ------ - .. 

PAGE 



-

ENPTABI.£ 
- ,-- ,--~~ .... --,,-,--. ',,. , ... ~ V •, • -. ' 7- .. ,,;:' ~ 7" 

ROAD COl1M 2,7 150. 150. 
COMME_NT COl1M IS CS 12.0 @ STA 95+50 
LlJLVl CCil'V'I 1. 12311 
CUI.VZ 7. 7. 66, 875.0 876.1 

.ON 

[,i))UII I. 12311 
7. 7. 66, 874.9 874.7 
COl1M 
-975, 890.0 -900. 899,1 -800. 889.7 
-700. 889,7 -600. 889,6 -500. 889, I 
-400. 888.2 -300. 887.2 -zoo. 886,0 
-100. 885.1 -50. 885.7 o. 885.6 

50. 885.6 100. -885. I 150, 884 :i 
200. 884.9 300. 885.3 400. 886.5 
500. 887.5 600. 887.8 700, 888,Z 
800. 888.9 900. 889,3 1000, 889.8 
-150, 885.7 

ENDTAKE 
---------------------MESSAGE - DATA POINTS ON SECTION COIIM REORDERED BY PROGRAM ACCORDING 10 X VALUES 

DllPllCATE_X POINTS NOT CHANGED---------------------
REACH 12.1 I. 150, 150. 
CtNIENT 12, I IS @ STA 97+00 

NVALUE 
SEGMENT 
N'IAL\JE 
SEGMENT 
NVALUt 
SECTION 

<? • 
l(..• I 

,108 
12, 1 
0,049 
12,1 
• OH8 
12,1 
-700. 
-400. 

• • 
2 

3 

888,5 
886,1 

" .. 
C 

N 

-600. 
-300. 

25. 

500 • 

889,4 
884,2 

-500, 887.6 
-200. 882.0 

• -125. 881,5 -25. 
-13. 876.0 -10. 
0, 876,0 5, 

878,5 -14, 878,0 
876,0 ·5. 876.0 
876,6 10, . 876,9 

I 
11, 878.5 18. 878.9 25. 881,0 

~SP2 XEQ 04/16/92 09: 15: 18 Matteson lake FPMS Brar,ch County 
REV 03/14/88 May 30-31 1 1989 FLOOD - DOWNSTREAM OF THE LAI(£ 

••••• WSP2 MICROCOMPUTER TEST VERSION 11111 

------------------------------80/80 LIST OF INPUT DATA---------------------------:--

ENDHBLE 

75, 881.0 100, 881.2 200, 880.7 
300, 880.8 400. 881.5 500. 882.3 
600, 
-900. 

883.3 
889.0 

700, 

tz20. 
885,2 
890,0 

800. 885.3 

ws: 
ALT: 

---------------------MESSAGE - DATA POINTS ON SECTION 12.1 REORDERED BY PROGRAM ACCORDING TO X VALUES· -
DUPLICATE X POINTS NOT CHANGED---------------------

REAOi 12.5 1. 600, 600. 
COMMENT 12.5 IS@ STA 101+00 
SEGMENT i2.5 N -50. 
N~Al\J£ .07 
SEGMENT 12.5 2 N -17. 
NVALUE .110 
SEGMENT 12.5 J C 20, 

.ALUE 0.05 
GMENT 12,5 4 N 500. 
ALLIE ,110 

SECTION 12.5 
-870. 889,9 -800. 889,4 -700. 889,8 
-600, 889,3 -500. 889.4 -400, 889.4 

1"-

-300. 889.0 -150. 884.9 -125, 882.8 
-100, 882.7 -50. 881.5 -25. 880.7 
-17 Q~fl /., -1J:", A79.9 -10. ~'79.4 

- .-.... -.... ; '"' ., 
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8. 879.4 ·- 10:~·:· ·'ssz.o···. ·20:·-~ .. 882.5 · u--,,,. -- .. -- ,. · ·· """'7~ • .- , ·, • ··-

3o. 882.5 40. 882.9 50. 883.9 
60. 884.4 70. 885,5 80. 886.5 
100. 887 .2 200. 888,6 300. 889,0 
400. 889.0 500, 888.6 -zoo. 887 .3 • 

• 

BLE · · · 
----------------MESSAGE - DATA POINTS ON SECTION 12,5 REORDERED BY PROGRAN ACCORDING TO X VALUES 

DUPI.ICATE X POINTS NOT CIIANGED---·----------------- · 
REACH 12.9 I. 1400. 1020, 
COMMENT 12.9 15@ STA 117+00 
SEGMENT 12.9 I N -20 • 
NVALUE 
SEGMENT 
NVALUE 
SEGl'ENT 
NVALUE 
SECTION 

ENDTABLE 

• 07 
ll.9 
0.068 
12,9 
• 130 
12.9 
-zoo. 
-50. 
-10. 
o. 
10. 
50. 
200. 

2 

3 

889 .4 
886,4 
883.4 
880,5 
882.5 
885.1 
887.3 

C 

N 

-150. 
-30. 
-8. 
4. 
20, 
100. 
250. 

20. . 

300. · 

889.5 
886.5 
881.3 
880.6 
885.4 .. 
886.0 
889.2 

-100. 889.1 
-20. 886.1 
-4. 881.0 
8. 881.5 
30. 885.6 
150, 886.6 
300. 889.8 

I WSPZ XEQ 04/ 16/92 09: 15: 18 Matteson Lake FPNS Branch County 
REV 03/14/88 May 30·31 1 1989 FLOOD - DOWNSTREAN OF THE LAKE 

11111 WSP2 MICROCOMPUTER TEST VERS!OO 11111 

----------------------------80/80 LIST rf INPUT DATA------------------------------
n l"IIITI.UT '? 'T 107 107 

~~ENT 
\.'Ul"nl c,' J.01 • 101 • 

OUTWAT 15 CS 13,0@ STA 119+00 OOTWATER ROAD 
BPR OUTWAT A 3. 
GIRDER 887 .6 887 ,2 45, 0.8 • 2.7 

-9.5 888.0 -9,5 887.2 9,5 887.2 
9.5 888.0 

ENDHBLE 
SECTION OUTWAT 

-200. 889.7 -100. 889.3 -50. 888.9 
-40. 888,8 -30. 888,7 . -20. 888.5 
-tu. 888.0 -9.5 888.0 -9.5 887.2 
-7.5 880.6 o. 880.8 7.5 882.3 
9,5 887.2 9,5 888.0 10. 887,9 
20. 887 .8 30. 887 .4 40. 887.2 
50. 887.0 100. 886.8 200, 887 .7 
300. 888.9 400, 890.4 500. 891.0 
600. 891.2 -9.6 888.0 9.6 888.0 

ENDTABLE 

NS: 
ALT: 

---------------------MESSAGE - DATA POINTS ON SECTION OUTWAT REORDERED BY PROGRAM ACCORDING TO X VALUES 
DUPLICATE X POINTS NJT OONGED---------------------

13.1 I. 400. 
13.1 IS@ STA 123+00 

REACH 
COMMENT 
SEGMENT 
NVALUE 

13.1 I N 

•

G1'1£NT 
ALUE 
GMENT 

.110 
13.1 
0,055 
13.1 

NVALUE • 110 
SECTION 13.1 

-200. 
-40. 
-10. 
o. 

2 C 

3 N 

889.8 :60. 
SB'l.2 -30. 
884.8 -8. 
881.5 4. 

340. 

·-20. 

20. 

750; 

890.3 
887.3 
881.7 
881.I 

-50. 890.6 
-20. 885.3 
-4. 881.3 
8. 881.4 

PAGE 
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40:". 
150. 
450. 

... 884.4-- ~• 50~.'!•·· --~ 885.1--:-•....,.~lOQ.--- -~ • HB~.4~ •· .,.. -~ .. -~......,, ... __ ",'"?.: •' 1.,.,..~- '• .,.., ,- .,..,.:'" ·•,. ir't"" ~.-,.~ - - · ·r ··1 ·, 1 • • -,• 

885.0 250, 886,2 350. . 885.0 . . .. 
885.3 550. 887,8. 650. . 889,7 

750. 890.6 
ENDTABLE 

-~ 13.5 I. 1800. 
13.5 IS@ STA 141+00 
13.5 I N 

NVALUE .110 
SEGl'ENT 13.5 2 C 
NVALUE 0.063 
SEGMENT 13.5 3 N 
U\JAI IIC: l Ir, 
1'4,,\LUC. ollV 

WSP2 XEQ 04/16/92 09: 15: 18 
REV 03/14/88 

1365. 

-10. 

15, 

650. 

M•tteson L•ke FPMS Branch County 
M•y 30-31 , 1989 FLOOD - DOWNSTREA~ OF THE LAKE 

Httt WSPZ MICROCOMPUTER TEST VERSION ""' 

------------------------------80/80 LIST OF INPUT DATA------------------0 -----------

SECTION 13,5 
- ISi\ 890.3 -1 ?Iii - 889.1 -75. 887.2 •=· .......... 
-50. 887 .6 -30, 888.8 -10, 889.0 
-6. 884,1 o. 883.8 6, 884.4 
15. 890.1 100, 891.1 200. 89l.9 
300. 893.0 400, 893,6 500. 893,2 
600. 893.4 650, 893.5 -1900, 894,5 

ENDTABlf 

ws : 
ALT: 

---------------------MESSAGE - DATA POINTS ON SECTION 13,5 REORDERED BY PROGRAII ACCORDING TO X VALUES 
DUPLICATE X POINTS NOT CHANGED---------------------

13. 9 !. 1800. 

•

1'1ENT 
MEN! 
LUE 

13.9 IS@ STA 159+00 
13,9 N 
• 060 

SEGl'ENT 13, 9 
NVALUE 0.04 
SEGMENT 13. 9 
NVALUE ,06 
SECTION 13. 9 

ENDTABlf 

-400. 
-100. 
o. 
20, 
300, 
ii70. 

2 

3 

891.0 
888, I 
883.3 
888. 7 
889,4 
896.0 

C 

N 

-300. 
-15. 
10, 
100. 
400, 

1270, 

-15 • 

20. 

400. 

890.5 
887.1 
884.6 
889.6 
889,9 

-200. 
-10. 
12. 
200, 
-500. 

---------------------MESSAGE - DATA POINTS ON SECTION 13.9 

888.2 
885,1 
886.5 
889.1 
893.1 

REORDERED BY PROGRAM ACCORDING TO X VALUES'. 
DUPLICATE X POINTS NOT CHANGED---------------------

ROAD BUTZ 2.7 150. 150, 
BPll BUTZ A 3. 7. 
PIER 883.6 1.0 
GIRDER 888.5 888,0 o. 0.8 2.7 

-7.5 890.9 -7.5 888.0 7.5 888,0 
7.5 890,9 

ENDTABLE 
SECTION BUTZ 

- -500. 894,4 -400. 894.Z -300. 893.8 
-200 891.6 -100 890,8 -30. 890.5 ., -7.6 890,9 -7.5 890,9 -7.5 888.0 
-7 ,5 885.5 -4. 884.6 o. 883.6 
7.5 884,6. 7.5 888.0 7.5 890,9 
7.6 890.9 30 890.9 100. 891.5 
?M QO? 0 OM QOF. '> 400. 896.5 11.vv,. v,._,._. .,_.VYo v,..,,._. 

500. 896.4 600. 895.6 700. 895. 7 
ROO. ::l9'1. l 900, 8'>5,3 I O<JO. 895.2 

PAGE 
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. - ENDJABLE •. -- - -·-~"· ~" .• 

REAOl 14.05 I. 5,0 5,0 
• CONMENT 14.05 15 @ STA 160+00 -

WSP2 XEQ 04/ 16/92 09: 15: 18 M•tteson L•ke FPIIS Br&nch County 
REV 03/ 14/88 Nay 30-31 , 1989 FLOOD - DOWNSTREAM OF THE LAKE 

·•111 WSP2 MICROCOMPUTER TEST VERSION' n1n 

------------------------------80/80 LIST OF INPUT DATA------------------------------
SEGMENT 14.05 I N -30, 
NVALUE O. 025 
SEGl'ENT 14.U5 
NV A LUE O. 025 
SEGMENT 14. 05 
NVALUE 0. 0Z5 
SECTION 14.05 

-~,(10, 

-200 
-7.6 
-7.5 
7.5 
7.6 
zoo. 
500. 
80(). 
1100. 

l. 

3 

394,4 
891.6 
890, 9 
885,5 
884,6 
890.9 
892.8 
896.4 
895. 3 
895.3 

C 

N 

-400. 
-100 
-7.5 
-4. 
7.5 
30 
300. 
600. 
900. 
1200. 

DAM 
DAM 
DAM 
0.025 

1,0 5,0 
IS@ STA 160<50 

I N 

DAM 
0.025 
DAM 

NVALUE 0.025 
SECTION DAM 

ENDT/.BLE 

-500, 
-200 
-7,6 
-7.3 
7,3 

, 7 .6 
zoo. 
500. 
800. 
1100. 

2 

3 

894.4 
891.6 
890.9 
888.0 
888.0 
&10.9 
89Z,8 
896,4 
895.3 
895.3 

REA(jj 14.1 I, 

C 

N 

-400. 
-100 
-7.5 
-4. 
7.49 
30 
300, 
600. 
900. 
1200. 

1850, 
lOMMENT 14,1 IS@ STA !6lt-OO 
SEGMENT 14.1 I N 
NVALUE .025 
SEGMENT 14. I z 
NVALUE 0.025 
SEGMENT 14,1 3 

I WSPZ XEQ 04/l6/9Z 
REV 03/14/88 -

C 

09:15:18 

30, 

1100. 

894.2 
890.8 
890.9 
884.6 
888,0 
890.9 
895.3 
895.6 
895.3 
895.8 

5.0 

-30. 

30. 

1100. 

894,2 
890.8 
890,9 
888.0 
888.0 
890.9 
895,3 
895,6 
895.3 
895,8 

1850 •. 

-35, 

20. 

250, 

-300. 893,8 
-30, 890,5 
-7 ,5 888,0 
o. 883,6 
7.5 890.9 
100. . 891.5 
400. 896.5 
700. · 895, 7 
1000. 895.2 

-300. 
-30. 
-7,49 
o. 
7.5 
100. 
400. 
700. 
1000. 

893.8 
890.5 
888.0 
888.0 
888.0 
891.5 
896.5 
895,7 
895.2 

M•tteson Lake FPMS Branch County 
M•y 30-31 1 1989 FLOOD - DOWNSTREAM OF lliE LAKE 

11111 WSP2 M!CROCUMPUTER TEST VERSION 111n 

----------------------------~-80i80 LiST OF iNPUT DATA----------~-------------------
NVALUE .025 . . 
SECTION 14.I 

4 -ZllO. 8'f2.8 -100. 890.1 -40. 887.9 

WS: PAGE 
ALT: II 

ws: PAGE 
ALT: 12 



20, .. '884,2·-35;--•, 884,8--;--•4u,...,-...,,.ijtslJ,l · .--··--·--: -· -~:·· :-~-.•,~,---• .. ,., -·---•,:-·-•r 
100. 889,8 200. 894.4 . 250. . 898.4 
50. 889,2 -1400. 896.0 ·2580. 900.0 

ENDTABLE 
---------············'1£SSAGE • DATA POINTS ON SECTION 14,1 REORDERED BY PROGRAM ACCORDING TO X VALUES 

• 

DUPLICATE X POINTS NOT CHANGED····················· 

TE ___ 
9
•
9 
••••••• 

I4
•
1 
•••••• :~ OF DATA LISTING··-··························· 

COMPUTE 9.9 14.1 . 9.9 

·····--·····················-·STARTING DATA FROM GIVEN SLOPES·····-•·····----------------·· 

WSP2 XEQ 04/16/9Z 
REV 03/14/88 

09: 15: 18 Matteson Lake FPl'IS Branch County 
May 30·31 1 1989 FLOOD • DOWNSTREAM OF WE LAKE 

tun WSPZ MICROCOl'IPUTER TEST VERSION ntn 

RATING TABLE FOR SECTION 9.9 DA: 1.0 SQ Ml 

ws : 
. ALT: 

NO. ELEV 
FT 

AREA 
SQ FT 

Q -·····ACRES FLOODED-······ STARTING CRIT FRICTION 
CFS FLOODPLAIN TOTAL CSM ELEV SLOPE 

DAIIAGE CHANNEL FT FT/FT 

0 865, I 0.0 0.0 
LOW 6RND 869.4 132.5 112.1 0,00 . 0.00 0.00 

HHtMESSAGE· ELEV BELOII FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL 'BOTTOMtHH 
BANK FULL 869,4 132.5 • 112,1 0.00 0.00 0.00 

•

- INESSAGE· ELEV BEi.OM FIRST PROFILE. FLOII UITERPOLATED LINEARLY FROII CHANNEL BOTTONHHI . 
I 872.6 1182.5 1000.0 _ 0.00 0.00 0.00 1000.00 868.6 

TABLE OF VALUES FOO BPR EQUATION · . 

TC' U.I s. CVMDi"II AODCADC nccrnc A HUH ,n1 C UI TIJl[' TA[II r lT ,~ 
U ,m 11 iJJnUVL. "' ru,n;J OC:.iJlUt:. I\ ,,m1M.DU:, 111 1n1;:, 11\DLC.rll JiJ 

EXlRAPOLATED FROM FIGURES 6,7 110, OR 34 OF THE BPR MANUAL. 

0.()()(/59 

PAGE 
13 

FLOII TOP 
WIDTH 

FT 

39,3 

39,3 

1504. 7 

NO. M AKB DLTAK SIGMA DKS COEFK VN2 ALPHA ALPHAZ ALPHA3 AEXIT APPAR DC!HT CRIT 

-

I 0.30 2.18 
WSP2 XEQ 04/16/92 

REV 03/14/88 

0.00 
09: 15: 18 

FPS SQ FT SQ FT FT C(fF 

0.00 ·0.45 1,73 4.20 3,97 1.90 
Matteson Lake FPl'IS Branch County 

- May 30-31 1 1989 FlOOD · • DOWNSTREAM OF THE LAKE 

7.31 1303,09 2609.94 
.. ws: 

All:'. 

.. 
' 

868,60 0.00 
PAGE 

148 

nut WSP2 MICROCOi'IPUTER TEST VERSION out 

ROAD SECTION LINLEY 

STARTING BRIDGE BRlDGE CULVERT CULVERT WEIR WEIR WEIR 
NO. HW CFS HL TW CSN CFS AREA CFS AREA CFS AREA TOP WlDTH 

FT FT FT SO FT SO FT SQ FT FT 

0 865.10 0.0 . 0.00 865.10 0.00 o.o o.o o.o o.o o.o o.o 0.(l 
I 873.68 1000.0 0.96 872.72 1000.00 856.5 204.1 0.0 0.0 · 143,5 86.6 396.7 

NIN ROAD ELEVATION: 873.30 FT 

BRIDGE TYPE = BPR GIRDER.BOTTOM ELEVATION: 873.30 FT OPENING NO.= I 

WSP2 XE!) 04/16/92 09:15: 18 M,ttesnn Lake FPMS Bnnch County WS : PAGE 



.. - ,-. > ~---

••••• WSP2 NICROC0"1PUTER TEST VERSION HHI 

. . ·~ ,. 

RATING TABLE FOR SECTION 10.1 DA= I .O SQ NI 

• NO. ELEV 
FT 

AREA 
SO FT 

Q ······ACRES FLOODED······· STARTING 
CFS FLOODPLAIN TOTAL CSM 

DAMAGE CHANNEL 

0 865.0 0.0 o.o 

CRIT· FRICTION . FLOW TOP 
ELEV 0 SLOPE WIDTH 

FT : . FT/FT FT 

l()I GRND 8b8.8 115,3 40,9 0.00 0.27 0.27 39.7 
untMESSAGE· ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOMHHf 

BANI, FULL 868.8 115.3 40.9 0.00 0.27 0.27 39.7 
nn•MESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOMHtH 

I 873.7 i.817.5 1000.0 0.00 0.28 9.66 1000.00 868.6 0.00008 2104.6 

' .. 

HtttWARNING - SECT. 10.4 
I WSP2 XEQ 04/lb/92 

KO VALUES REVERSED ON SEGMENT 2 AT ELEVATION 873.50' VALUE.CHANGED TO EQUAL PREVIOUS VALUE••••• 
(19:15:18 Matteson Lake FPNS Branch County WS: PAGE 

REV 03/14/88 May 30-31 1 1989 FLOOD • DOWNSTREAN OF THE LAKE · ALT: 16 

••ff• WSP2 MICROCOMPUTER TEST VERSION ••••• 

RATING TABLE FOR SECTION 10.4 DA= 1,0 SQ Ml 

.ow 
NO. ELEV 

FT 
AREA 

SQ FT 
Q ······ACRES FLOODED···---· STARTING 

CFS FLOODPLAIN TOTAL CSM 
DAl!AGE CHANNEL 

0 864. 7 o.o o.o 
GRND 872.1 218. 7 142.5 0,00 O. 72 O. 72 

nn•MESSAGE- ELEV BELON FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTT™*'*** 
BANK FULL 873.5 960. 9 626.1 0.00 O. 96 15. 90 

HtHMESSAGE- ELEV BELCl>I FIRST PROFILE. FLOW INTERPOLATED LINEARLY FRON CHANNEL BOTTQNHIH 

CRIT FRICTION 
ELEV SLOPE 

FT FT/FT· 

I 874.0 1534.9 1000,0 0.00 0.96 18.32 1000,00 . 869.3. 0.00047 
'ws : . WSP2 XEQ 04/16/92 09: 15: 18 Matteson Lake FPIIS Branch County 

REV 03/14/88 Nay 30·31 1 1989 FLOOD·. DONNSTREAII Of'IBE LAI(£ · ALT:· ·. 

HHf WSPZ MICROCOMPUTER TEST VERSION IIHt 

ROAD SECTION 10,5 

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

STARTING BRIDGE BRIDGE CULVERT CULVERT WEIR., 
NO. HW CFS HL TW CSM CFS AREA CFS AREA CFS 

FT FT FT SQ FT SQ FT . 

0 865.10 o.o o.oo 864. 70 0.00 0.0 o.o o.o 0.0 o.o 
I 874.16 1000.0 0.08 874.08 1000.00 0.0 0.0 43.0 50.2 - 957.0 

• 
NIN ROAD ELEVATION= 871.90 FT 

OPENING NO. CULV. HEIGHT WIDTH LENGTH U/S · D/S - (N) 

NO. CULVERTS CODE OR DIAN INVERT . INVERT COEFF 

12311. 8.00 30.00 865.10 864.70 0.024 
WSPZ XEQ 04/16/92 O'I: 15: 18 Matteson Lake FPMS Branch County WS: 

REV 03/W82 May 30-31 1 1989 FLOOD • DOWNSTREAM OF THE LAKE ALT: 

FLOW TOP 
WIDTH 

FT 

45.0 

989.6 

1140.3 

WEIR 

PASE 
178 

NEIR 
AREA TOP WIDTH 

· SQ FT FT 

o.o o.o 
1376. 1 1204.5 

PAGE 
18 



....-., ,.. '" ("::"-.,r~•.,_----T ... . ,, -f' ~~--:.~"".'"~ "' ••••.• 

RATING TABl.E FOR SECTION 10,6 DA• 1,0 SQ Ml 

NO, ELEV 
FT 

AREA 
SQ FT 

Q ------ACRES FLOODED------- STARTING CRIT , FRICTION 

• · CFS ' FlOODPLAIN TOTAL CSM ' ELEV SLOPE 
i DAMAGE CHANNEL FT FT /FT 

0 865.6 o.o 0.0 
Ll)I GRND 871.5 164.6 111,0 0.00 0,33 0,33 

•••••MESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOM••••• 
BANK FULL 871.5 164.6 111,0 0.00 0.33 0,33 

HHll'IESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOMn•n 
1 874.2 1482.2 . 1000.0 o.oo 0,34 7.18 1000.00 870.1 

I WSP2 XEQ 04/l6/9l 09:15:18 Matteson Lake FPMS Branch County 
REV 03/14/88 May 30-31 1 1989 FLOOD - DOWNSTREAM OF THE LAKE ' 

nn• WSP2 MICROCOMPUTER TEST VERSION uu1 

RATING TABLE FOR SECTION 10, 9 DA= 1.0 SQ Ml 

0,00036 
WS: 
ALT: 

FLOW TOP 
· WIDTH 

FT 

47.3 

47.3 

1042.1 
PAGE 

19 

NO. ELEV 
FT 

AREA 
SQ FT 

Q ------ACRES FLOODED------- STARTING CRIT FRICTION FLOW TOP 
CFS FLOODPLAIN TOTAL CSi'I ELEV · SL!J'E WIDTH 

DiuM.,\GE CHANNEL FT FT/FT FT 

0 867 .4 0.0 o.o 
LOW GRND 870.6 90.3 , 61 .4. · 0.00 O, 74 0, 74 

HH•l'IESSAGE- ELEV BELl)I FIRST PROFILE, FLOW INTERPOLATED LINEARLY FRON CHANNEL BOTTOMHIH 
BANK FULL 870.6 90.3 • 61,4, 0.00 0.74 0.74 

" 
~ ' •, 

•

•MESSAGE- ELEV BELOW FIRST PRlflLE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOl'IHIH 
I 875.8 1469.3 .. -· 1000.0 0.00 · 0.92 23.28 1000.00 871.0 0,00160 

37.9 

37.9 

.1193, 1 
. TABLE OF VALUES FOR BPR EQUATION 

IF AN t SYMBOL. APPEARS BESIDE A VARIABLE IN THIS HBLE, IT IS 
EXTRAPOLATED FROM FIGURES 6171 101 OR 34 OF THE BPR NANUAL, 

NO. AI\B DI.TAK SIGMA · OKS COEFK VN2 ALPHA ALPHAZ ALPHA3 AEXIT APPAR DCRIT CRIT 

• 

FPS SQ FT SQ FT . FT C(IF 

0.07 3,401 0.00 · o.oo · · .-o.98• 2.42 1.40 1.33 1.02 · 1,43 1568.08 913.36 869.35 o.oo 
WSP2 ,XEQ 04/16/92 09: 15: 18 Matteson Lake FPMS Branch County WS : · PAGE 

REV 03/14/88 Play 30~31 , 1989 FLOGD - DOWN'STREAA OF TH£ LAKE. ALT: 208 
{ l •:· 

111n WSP2 MICROCOMPUTER TEST VERSION IHH 

ROAD SECTION 11,0 · 

STARTING BRIDGE BRIDGE 
NO, HW CFS H.. TW CSM CFS AREA 

FT . FT FT SQ FT 

0 867 .80 o.o 0.00 867.80 0,00 o.o o.o 
I 876.31 1000.0 0.06 i '. 876,25 1000.00 303,5 220,8 

KIN ROAD ELEVATION, 874.60 FT 

BRIOGE TYPE~ BPR GIRDER BOTTOM ELEVATION, 876.00 FT 

WSP2 XEO 04/16192 09: 15: !8 Mattes,,n Lake FPMS Branch County 

CULVERT 
CFS 

o.o 
0.0 

CULVERT WEIR · .. WEIR 
AREA"_ CFS AREA 
SQ FT SQ FT 

o.o. o.o' ' o.o 
, 0.0 696.5 

OPENING NO,= I 

ws: 

954.7 

WEIR 
TOP WIDTH 

FT 

o.o 
1068.8 

PAGE 



~ IHH lrlSP2 NICROCOi'IPUTER . TEST VERSION . IHII 

RATING TABLE FOR SECTION II, I DA= 1.0 SQ Ml 

• "" C-1 C"U ,oc, ,,u. CLC • ""''-" 
rOtT 
YUi -

FT SQ FT CFS FLOODPLAIN TOTAL CSM ELEV 
DAMAGE CHANNEL FT 

0 867 .z 0.0 0.0 
LOW GRND 874,0 158,8 99,1 0,00 0,43 0.43 

u111MESSAGt· ELEV BELOW FrnST PROFILE. FLOW INTERPO\.ATED LINEARLY FROM CHANNEL BOTTONHIH 
BANY. FULL 875:i 1004,6 664,0 0,00 0,50 4,23 

11111MESSAGE- ELEV BEL-OW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FRON CHANNEL BOTTOM11111 
i 876.4 1603.3 1000,0 ~ V,U\I V,~)l ~.J6 1000,00 872.2 

WSPZ XEQ 04/16/92 09:15:18 Matteson Lal:e FPMS Branch County 
REV 03/14/88 Nay 30-31 1 1989 FLOOD - DOWNSTREAM OF THE LAKE 

11111 WSPZ MICROCOMPUTER TEST VERSI!Jl 11u1 

RATING TABLE FOR SECTION 11.3 DA= 1.0 SQ MI 

NO, ELEV 
FT 

AREA 
SQ FT . 

Q ··--··ACRES FLOODED-······ 
CFS FLOODPLAIN TOTAL 

DAMAGE CHANNEL 

O 870.8 o.o o.o 

STARTING 
CSM 

• 

GRND 875.9 145.3 125.0 0.00 1,44 . 1,44 
•MESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPIUTED LINEARLY FROM CliANNEL BOTTONHIH 

ANK FULL 879,2 951.8 818.4 0,00 2,21 14,59 
11111MESSAG£- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FRON CHANNEL BOTTON11111 

CRIT 
ELEV 

FT 

1 879,7 1162.9 1000.0 o.oo 2,27 18,39 1000.00 874,6 
WSP2 XEQ 04/16/9Z 01:15:18 Matteson Lake FPNS Branch County 

REV 03/14/88 May 30·31 1 1989 FLOOD • DOWNSTREAM OF THE LAY.E 

FRlCTIOt~ l""I nu TnD 
rLIJPII HK 

SLOPE WIDTH 
. FT/FT FT 

C 

37 .1 

921.4 

0.00036 ii68. i 
WS :, PAGE 

'ALT: 22 
,. 

FRICTION. FLOW TOP 
SLOPE WIDTH 
FT/FT. · FT 

0,00181 
1<15: 

:. ALT: 

36.9 

383.0 

482,5 
PAGE 

23 

11111 WSP2 MICROC01'\PUTER . TEST VERSION 11111 
.: " ., 

NO, ELEV AREA 
FT SQ FT 

0 872.0 o.o . 
LOW GRND 878.4 161.4 

RATING TABLE FOR SECTION 11.4 

Q ----·-ACRES FLOODED-'. ••••• 
CFS FLOODPLAIN TOTAL 

n, •• u.rr- CHANNEL UM#\llC. 

0.0 
314.4 o.oo 0.90 0.90 

DA= 1.0 SQ MI 

STARTING 
CSM 

CRIT 
ELEV 

FT 

HHIMESSAGE· ELEV BELOW FIRST PROFILE. FLOW llHERl'aATED LINEARLY FRON CltANNEl BOTTQM111u 

.. ' 
',: ;, 

. ' ":' 

FRICTION 
SLOPE ' 
F1iFT 

fLO)I TOP 
WIDTH 

· - FT · 

35.6 

1 881.0 513.5 1000.0 0.00 1,18 9.07 1000,00 876,4 0.00140 ' 359,2 

.NO, M AKB 

TABLE OF VALUES FOR BPR EQUATION 

IF AN• SYMBOL APPEARS BESIDE A VARIABLE IN THIS TABLE,IT IS 
-EXTRAPOLATED FROM FIGURES 6,7,10, OR 34 OF THE BPR MANUAL. 

DL TAK SlGIIA OKS CO£FK VN2 ALPHA Al:PHA2 ALPHA3 · AEX IT 
FPS SQ FT 

1 ORIFICE FLOW FOR THIS PROFILE. COEF • 0,80 
I NSP2 XEQ 04/16/92 09:15:18 Matteson Lake FPMS Branch County 

REV 03/14/88 May 30-jl 1 1989 FLOOD - DOMNSfREAM OF THE LAKE 

APPAR DCRIT : CRlT 
SQ FT · ' FT COEF 

ws :' 
ALT:. 

PAGE 
248 



~ 

·HHI IISP2 MICROCOMPUTEf'cTEST" VERSION .-1iiii ----- - -- --t~:; -,.-:-•:r T r .. 7r-<•rT~·':".1'1';-+ -:..- ....... .;.;. _...,.,.,...,.,,.,.......-i:_- :,07 • h: 

ROAD SECTION 11.5 

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

.NO. 

STARTING BRIDGE BRIDGE CIUElH 
HW C-FS HL TW CSII CFS AREA CFS 
FT FT FT. SQ FT 

0 870.70 o.o o.oo 870.70 o.oo o.o 0.0 0,0 
1 881.37 1000.0 0.16 881.21 1000,00 214.8 94.3 o.o 

MIN ROAD ELEVATION= 878.50 FT 

BRIDGE TYPE = BPR GIRDER BOTTOM ELEVATION= 877.70 FT 

I NSF'l XEQ 04/ lo/9Z 09:15:18 Matteson Lake FPMS Branch County 
REV 03/14/88 May 30-31 , 1989 FLOOD - DOWNSTREAM OF THE LAKE 

11u1 IISP2 "ICROCOMPUTER TEST VERSION 11111 

aJLVERT WEIR 
AREA CFS 
SQ FT 

0.0, o.o 
0.0 785.2 

OPENING NO.= 1 

ws : 
ALT: 

IIEIR 
AREA 
SQ FT 

o.o 
552.9 

WEIR 
T~ WIDTH 

PAGE 
25 

FT 

o.o 
616. 7 

RATING TABLE FOR SECTIOO 11.6 DA= 1,0 SQ "I 
NO. ELEV 

FT 
AREA 

SQ FT 
Q ------ACRES FLOODED------- STARTING 

CFS FLOODPLAIN TOT AL CSM 
DAIIAGE OlANN8. 

· . CRIT FRICTIOll FLOM TOP 
· ELEV SLOPE WIDTH 

FT FT /FT FT 

• 

0 871.2 o.o · o.o . 
GRHD 878.5 184.4 236: I . 0,00 0.24 0.24 

HHtMESSAGE• ELEV BELOW FIRST PROFILE; FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTQMu111 
35.0 

800.7 
PAGE 

26 

1 881.4 781.1 1000.0 0.00 0,31 1.84 1000.00 875.4 
WSP2 XEQ 04/16/92 09: 15: 18 · Matteson Lake FPi'IS Branch County 

REY 03/14/88 • May 30-31 , 1989 FLOOD - DOIINSTREAM OF THE LAKE 

Hlff WSP2 MICROCOIIPUTER TEST VERSION tHff 

RATUlG TABLE FOR SECTION 11,9 DA= 1,0 SQ Ml 

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

NO. ELEV AREA Q :------ACRES FLOODED·------ STARTING tRIT 
FT SQ FT CFS FLOODPLAIN TOTAL CSM ELEV 

DAMAGE CHANNEL FT 

0 876.2 o.o 0.0 
La.i GRtlD 880,7 99.7 134.5 0.00 2.56 2.56 

111111'\ESSAGE- ELEV BELOW FIRST l'R(fILE. FLOW INTERPCUTED LINEARLY FROM CHANNEL BOTTONuu1 
BANK FULL 8!!0.8 106,6 143.9, 0,00 2.63 2,63 

HHINESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOMH111 
1 883.Q · 741.1 1000.0 o.oo 3,10 5,51 1000.00 880.6 

WSP2 XEQ 04/16/92 09:15:18 . Matteson L•ke FPMS Branch County 
REV 03/14/88 May __ 30-31 , 1989 FLOOD - DOWNSTREAM OF THE LAKE 

• 111n WSP2 "ICROCOMPUTER TEST VERSION HUI 

ROAD SECTION COMM 

STARTING Bll!D6E BRIDGE CULVERT (ULVERT 
HI TW CSM CFS AREA CFS AREA 

0.00061 
· WS : 

ALT: 

FRICTION 
SLOPE 
FT /Fl' 

0.00049 
ws : 

. ALT: 

WEIR 
CFS 

FLOW TOP 
WIDTH 

FT • 

30,5 

62.9 

400.1 
PAfiE 
270 

WEIR WEIR 
AREA TOP WIDfH 

> M"l 



,.._., • ::rir-rr~~~- ...,,..... ~-,--.,sr:'~r,,.--. 1:'°',.--_.._._...., -:--• -....- • -..i:-, . ...--r- ,,..._ -~--~.,.. ~,r:~' ~--~~\"?'-~ ~;: ·: =~ ·~~ · • - l' • 

0 
1 

sH.90 o.o o.oo sH,TO ,. o.oo o.o o.o o.o o.o- ' o.o ·o.o o.o 
885.62 1000.0 2.56 883.06 1000.00 o.o . o.o 631.7 - ' 76.9 - 368.3 161.4 425.1 

• MIN ROAD ELEVATION= 
OPENING uctr.:ur t.llnTU I C"Nr..ru 11/C: n,c 

IIL.1'1.111 I n<>-u", ~~1MJII u,u "'" 

884.90 FT 

NO. CIJL VER TS CODE OR DIAM INVERT INVERT 

1 12311. 7.00 66.QO 875.00 876. 10 
2 12311. 7.00 66.00 874,90 874,70 

1 WSP2 XEQ 04/16/92 09:15:18 M,ttesvn Lake FPMS Branch County 
REV 03/14/S-a M•y 30-31 , 198'1 FLOOD - DOWNSTREAM OF THE LAKE 

iiiH WSPZ MICROCOMPUTER TEST VERSiGN HHi 

{N! -
COEFF 

0.024 
0.024 

ws : 
ALT: 

RATING TABLE FOR SECTION 12,1 DA= 1.0 SQ ~I 

NO. ELEV 
FT 

AREA 
SQ FT 

Q ······ACRES FLOODED······· 
CFS FLOODPLAIN TOTAL 

DAMAGE CHANNEL 

0 876.0 0.0 o.o 

STARTING 
~ 

CRIT FRICTl!ll • 
ELEV _ SLOPE 

FT . FT/FT ... , . 

· PAGE 
28 

FLOII TOP 
WIDTH 
FT 

LCM GRND 878,5 57 .3 13,8 0,00 0.25 0.25 36.0 
tttttMESSAGE· ELEV BELOW FIRST PR!J'ILE. FLOW INTERPOlATED LINEARLY FRON CHANNEL BOTTOJllttttt 

BANK FIJLL 878.5 57 .3 13,8 0,00 0.25 0.25 36.0 
111ttNESSAGE· ELEV BELOW FIRST PROFILE, FLOW INTERPOLATED LINEARLY FRON CHANNEL BOTTONttHt 

1 885.6 4145,7 Iooo.o o.oo. o.34 · _ 0.29 1000.00 879.8 .. :o.00003· 1204.4 

•
tWARNING • SECT. 12.5. KD VAL~S REVERSED. OIi SEGM~T 1 AT ELEVATION 889. 70 VALUE CHANGED TO EQUAL PREVIOUS VALLI: u111 

WSP2 XEQ 04/16/92 09:15:18 Matteson L•ke FPMS Brooch County - : -. • W5 : - · PAGE 
Hti UJ/14/ll<l M,y 30-3i 1 !WI ~LWU • UUIIINSIHtAPI U~ IHt LAKt , Ali: 

11111 WSP2 MICROCOMPUTER TEST VERSION 11111 

RATING TABLE FOR SECTION 12.5 DA= 1.0 SQ MI 

NO. ELEV 
FT 

AREA 
SQ FT 

Q ------ACRES FLOODED·------
CFS FLOODPLAIN TOTAL 

DAl'IAGE CHANNEL 

0 878.3 o.o 0.0-
LOII GRND 880.6 40,9 ·· 48.8 0,00 0,36 0.36 

STARTING 
_CSN 

CRIT • FRICTION 
ELEV ' SLOPE 
FT' . FT/FT 

, ' . 

tttt<MESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FRON CHANNEL ,BOTTOJll11tH " 
BANK FULL 880.6 40,9 · 48,8 · 0.00 0,36 0.36 

tttttJIIESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FRON CHANNEL BOTTOl'ltHH 
1 885,9 838,1 1000.0 ' 0.00 0.51 3.39 1000,00 882.3 ·, 0.00052 

FLOII TOP 
WIDTH 

• FT 

-_. 25.9 

25,9 

246.2 
WSP2 XEQ 04/16/92 09:15:18 M,tteson L,ke FPMS Branch County · WS: '_ · , , P~GE 

30 REV 03/14/88 M•y 30-31 1 1989 FLOOD - DOWNSTREAM OF THE LM(E · ALT: . ''' 

• iiiii 

NO, 

W'SPZ MiCROCOMPUiER TEST VERSiON tttii 

ELEV 
FT 

AREA 
SQ FT 

RATING TABLE FOR SECTION 12,9 DA= 

Q • ------ACRES FLOODED------- START!Nll 
US FLOODPLAltl TOTAL CSM 

DAMAGE CHANNEL 

1 .0 SQ Ml 

CRlr'. FRICTION 
ELEV SLOPE 

FT . FT/FT 

'FLOW TOP 
WIDTH 

FT 

r • r. 



LU>t bl!NU ·- 885.t ·~·-·•,y6,3"'•;·:,JJ!l,9 .·.,·,u·.w--·· ·1.1.J ··•· l,U ........... , ,~- .,.,._ ... 

HIHM£5SA61:- ELEV BEi.Oii FIRST PROFILE, FLOW INTERPQATED LINEARLY FRON CHANNEL BOTT!il\Httt . 
c. BANK FULL 885,4 111.5', 157,4 0.00 · 1.20 1.55 . 

un11\ESSMl£- ELEV IIELOII FIRST PROFILE, FLOII INTERPCUTED LINEAAI.Y FROII CHANNEL BOHC-,11111 

• 
I 888.3 708.6. 1000,0 0,00 1,29 7 .24 1000.00 885, 7 

. TABLE OF VALUES FOR BPR EQUATION ' 

IF AN t SY"IIOI. APPEARS BESIDE A VARIABLE IN THIS TABLE, IT IS 
EXTRAPOLATED FRON FIGURES 617110, OR 34 OF THE BPR MANUAL, 

66.1 

0,00157 309.4 

NO. N AKB DLTAK SIGMA DKS Cl£FK VN2 ALPHA ALPHA2 ALPHA3 mm APPAR D(RIT CRIT 
FPS SQ FT SQ FT FT . CCff 

I ORIFICE FLOW FOR THIS PROFILE, COEF = 0.80 
WSPl XEQ 04/16/92 09:15:18 Matteson Lake FPl'IS Bran,h County 

REV 03/14/88 Nay 30-31 1 1989 FLOOD - DOIINSTREAN OF THE LA~E 

HIH WSP2 MlalOCOi'lftJTER TEST VERSION HHI 

ROAD SECTION OOTIIAT 

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

STARTING BRIDGE BRIDGE UUERT 

ws: 
ALT: 

UJLVERT WEIR MEIR 

PAGE 
31B 

WEIR 
NO. HW CFS HL TW CSII CFS AREA CFS AREA ·CFS AREA TOP WIDTH 

FT FT 

0 880.60 o.o o.oo 
888. 70 1000.0 0,18 

• BRIDGE TYPE = BPR 

WSP-Z XEQ 04/16/92 
REV 03/14/88 

09: 15: 18 

FT SQ FT 

880,60 0.00 o.o o.o 0.0 
888,52 1000.00 276.7 102.6 0.0 

MIN ROAD ELEVATION= 886.80 FT 
'. 

· GIRDER BOTTOII ELEVATION = 887 .20 FT 

Matteson Lake FPMS Br1nch County 
Nay 30-31 1 1989 FLOOD - DOWNSTREAM OF THE LAKE 

SQ FT . ' 
o.o o.o 
o.o 723,3 

OPENING ~.= I 

ws : 
ALT: 

n111 WSP2 MICROCOMPUTER TEST VERSION 11111 

RATING TABLE FOR SECTION 13.1 DA= . 1.0 SQ "' 

SQ fl 

o.o 
346.9 

PAGE 
32 

NO, ELEV 
FT 

AREA 
SQ FT 

Q ------ACRES FLOODED------- STARTING CRIT FRICTION FLOII TOP 
CFS FLOODPLAIN TOTAL CSM · ELEV SLOPE WIDTH 

DAJIIAGE CHANNEL FT FT /FT FT 

0 881.1 o.o o.o 
LOIi GRND 884,4 56.5 28,5 0.00 0.33 0.33 

1111t1'1ESSAGE- ELEV BELON FIRST PR(flLE. FLOII INTERPIUTED LINEARLY FROII CHANNEL BOTTON1t111 
BANf: FULL 885.3 133,2 • _ 67 .3 0.00 0.53 2.84 

111111'1ESSAGE- ELEV BEUM FIRST PROFILE. FLOW INltRPOLATED LINEARLY FRON CHANNEL BOTTOM11111 
I 888,8 1980, 7 1000,0 . 0,00 0.54 6,27 1000,00 885.6 0,00018 

ws : 

24,2 

289.3 

639,3 
WSPZ XEQ 04/16/92 09: 15: 18 . Matteson Lake FPNS Branch County 

• REV 03/14/88 _. ,. May 30-31 1 1989 FLOOD - DOWNSTREAM OF THE LAr.E ALT:. 

11111 WSP2 MICROCOIIPUTER TEST VERSION 11n1 

RATING TABLE FOR SECTION 13.5 DA= 1,0 SQ NI 

PAGE 
33 

Fl~V AREA 0 ------ACRES FLOODED--···•· SlARTWG CRIT FRICTION FLOW TOP 

FT 

o.o 
314.0 



0 883.8 0.0 o.o 
LIJ,I GRND 887.2 48.2 46.1 0.00 0.78 0,78 

fHH/'lfSSAGf- El.EV BELOW FIRST PRCF ILE. FLOW INTERPOL.A TED L!NEAffl. Y FRON OlANNEL BOTTOI\HHf 
' K FULL 889.0 186.8 178.8 0.00 0.96 . 4.25 . 

IESSAGE- ELEV BELOW FIRST PRCFILE. FLOW INTERPOLATED LINEARLY FRON CHANIEl BOTTOI\HHf , _ 
I 891.5 1044.8 1000,0 0,00 1.03 · 24.67 1000,00 888.7 0.00159 '. 

WSPZ XEQ 04/16/92 09:15:18 • Matteson Lake FPI\S Branch County NS:· · 
REV 03/14/88 Nay 30-31 1 1989 FLOOD - DOWNSTREAJll OF THE LAKE -ALT:; 

tiiH WSPZ MiCROC.cttPUTER TEST VERSION iiiH 

RATING TABLE FOR SECTION 13.9 o~, 1.0 SQ Ml 

NO. ELEV 
FT 

AREA 
SQ FT 

Q ------ACRES FLOODED··----- STARTING '·• . CRIT FRICTION 

0 
LOIi GRND 887 .I 

. . v.v 
69.3 

CFS FLOODPLAIN TOTAL CSM 

.. v.v 
29.1 

DAMAGE CHANNEL 

0.00 I .21 1.21 
IHHNESSAGE- ELEV BELOW FIRST PRCFILE. FLOW INTERPOLATED Lll£ARLY FROM CHANNEL BOTTONHHf 

BANK FULL 887.1 69.3 29.1 0.00 1.21 1.21 
1nu~SSAGE- ELEV BELOII FIRST PRCFILE. FLOW INTERPOLATED Lll£ARLY FROM CHANNEL BOTTONH1n 

I 891.7 2383.0 1000.0 0.00 1.45 , 30.91 1000.00 

ELEV SLOPE. 
FT· FT/FT 

888.2 . 0.00006 

19.0 

135,6 

787 .I 
PAGE 

34 

FLOW TOP 
WIDTH 

FT 

29.2 

29.2 

1060,2 

ntttWARNING - SECT. 14,05 KD VALUES REVERSED ON SEGMENT 2 AT ELEVATl!JI 890. 70 VALUE CHANGED TO EQUAL PREVIOJS VAUE "''* 
HfHWARNING - SECT. 14.05 KD VALUES REVERSED ON SEWNT 2 AT ELEVATIIJI 890. 90 VALUE CHANGED_ TO EOOAL PREVIOUS VALUE 11111 

• 
NO. M 

TABLE OF VALUES FOR BPR EQUATIIJI 

JF AN • SVIIBOL AP!'EARS BESIDE A VARIM!LE IN THIS TABLE, IT IS 
EXTRAPOLATED FRO)( FIGURES 6171 10, OR 34 OF THE BPR NANUAL. 

AKB DLTAK SIGMA OKS COEFK VNZ ALPHA ALPHAZ ALPHA3 AEXIT APPAR DCRIT CRIT 
FPS SQ FT . SQ FT FT . CCff 

ORIFICE FLOW FO.~ THIS PROFILE, COEF .: (I 0(1 ' 
v,vv 

I NSPZ XEQ 04/16/92 09:15:18 Matteson Lake FPl1S Branch County ltl5 I 
J I ALT: 

PAGE 
358 REV 03/14/88 Nay 30~31 , 1989 FLOOD - DOWNSTREAM Of THE LAKE 

ttHt WSP2 MICROCOMPUTER TEST VERSION 11111 ,_. 

ROAD SECTION BUTZ 

STARTING BRIDGE BRll)(iE UJLVERT CULVERT WEIR WEIR WEIR 
NO. HW CFS HL TW CSII CFS AREA CFS AREA CFS AREA TOP WIDTH 

FT FT FT SQ FT SQ FT . SQ FT FT 

0 881.60 o.o 0.00 883,60 0.00 0.0 o.o o.o o.o. . o.o. · o.o o.o 
I 892.01 1000.0 0.30 891.71 1000.00 174.4 50.8 o.o o.o 825.6 , 317.3 357.7 

• . ' 
' .. 

MIN_ ROAD ELEVATION , 890.50 FT 

BRIDGE TYPE , BPR GIRDER BOTTON ELEVATION= 888.00 FT OPENING NO.= I ·· 

NSP2 XEQ 04/16/92 09: 15: 18 Matteson Lake FPMS Branch C~unty ws : PAGE 
REV 03/14/88 Nay 30-31 1 1989 FLOOD - DOWNSTREAM OF THE LAKE ALT: 36 



0 883.6 o.o o.o ··. · 
UM GRND 890.5 n. 7 218,5 0.00 0.05 0.05 15,0 

tHHNESSAGE· ELEV BELOW FIRST PRCf!LE, FUM INTERPOLATED LINEARLY FRON CHANNEL BOTTONtttH 
BANK FULL 890,5 92, 7 . 218,5 · .. 0.00 · 0.05 0,05 15.0 

tttttl'\ESSAGE· ELEV BELOW FIRST PRCf!LE, FLCM IIITERPII.ATED LINEAR!. Y FRON CHANNEL BOTTOMHt» 
1 892.0 424 .1 1000.0 0,00 0,21 1.27 1000,00 889 ,5 0.00105 357 .9 

" 
1ttttWARNING - SECT. DAN KD VALIES REVERSED Ill SE61'1ENT 2 AT ELEVATION 890, 70 VALUE CHANGED TO EQUAL PREVIOUS VALIE nn1 

HtltWARNING - SECT, DAM KD YALIES RE¥ERSED Ill SEGIENT Z AT ELEVATION 890,90 VALUE CHANGED 10· EQUAL PREVIOUS VAi.iE 11n1 

I WSP2 XEQ 04/16/n 09:15:18 · "atteson Lake FPNS Branch County · ··· · WS : PAii: 
REV 03/14/88 !'!!y 30-3! ; !989 FLOOD - DOWNSTRE.A.~ Of Tl£ LA.l(E . · .". .• .~lT! 37 

_·1. .. , ~~:1.t;;::·t)!fr:·:~,t("1. ,.,·,·. :\. ·::,: > -,~ 
..... IISP2 MICROCOMPUTER TEST VERSIIII · fffH :' ,,:. · . · : 

, ' . 

RATING TAIILE FCII SECTl!JI DAN DA= · 1,0 SQ NI 

NO. ELEV AREA 
SQ FT 

Q 
CFS 

-····-Aa!ES FLOODED------- STARTING CRIT FRICTIOO FLOW TIP 
FtOODPUIN TOTAL CSM 

: · DAMAGE: .. DWm. , . FT 

• IIESSAGE REACH DAIi HAS, A DAMAGE SEliEIT BlJT NO ~AIIAGE LENGTH OlECK INPUT DATA 1HH . 

,· 
0 888.0 o.o o.o , 

&.CFE ~ 
Fl/FT ·. 

,nun1 
FT •. 

LOW GRND 890.5 37 ,6 102,9 . · 0,00 0,00 0,00 15, I 
1ntt111ESSAGE- ELEV BEi.OW FIRST PRCflLE, FLCM IIITERP(UTED LINEARLY FROM CHANNEL BOTTOKHH• 

BANK FULL 890.5 37.6 .102,9 :, o.oo · 0.00 0,00 15.1 
1n1111ESSAGE- ELEV BEi.OM FIRST PR(FILE. FLOM IIITERP(UTB! .LINEARLY FRON CHANNEL BOTTOIIHHI 

1 an.o 365.4 : 1000.0 ,,-:: o.oo, 0.01 o,04 1000.00 . 091:5 0.00212 353.o 
. ' ,. . 

nn•WARNING - SECT, 14,1 .KD VALIES REVERSED ON SE61'1ENT 3 AT ELEVATION 889,80 VALUE CHANGED:To EQUAL PREVIOUS VALLE nn1 
WSP2 XEQ 04/16/92 09:15:18 . Matteson Like FPIIS Branch County :. WS : PAGE 

REV 03/14/88 · M1y ~31 1 1989_ FLOOD • OOltlSTREAII Cf THE Ul(E ALT: · 38 

"*" NSP2 MIO!OCOIIPIITER TEST VERSUJI c. H1H 
~ .. :: ' 

• RATING ;TABLE FOR SECTION 14, 1 DA= 1,0 SQ ~I 

NO. ELEV 
FT 

Q ·------ACRES FLOODED-------
O'S FLOOllPLAIN TOTAL 

. DAMAGE ; CHANNEL 

STARTING 
CSl'I 

• 

6~ . ::~ · 1~'.~ · .• ~:~· .... ·. 0,00 .. · 2.08 . 2,08 . . ·: . , 

HIESSA6E- ELEV 118m FIRST PRCftLE: FL!lil INTERPQATED LINEARLY FRON OlANNEL BOTT01'\Hlff 
BANK FUil 884.2 14.7 ;, -13,0 ,. 0,00 1 ·: 2,08 2,08 

CRIT FRICTION' 
ELEV . 51.IJ'E 

FT ,_FT/FT · 

11n11'1ESSAGE- ~IRST PRCflLE. FLCM INTERPQATED LINEARLY FROM CHANNEL BOTTOMm11 
1 an.2 1133.8 · 1000.0 -. . o.oo 2.34 6.42 1000.00 885. 9 0.00002 

1 WSP2 XEQ 04/ 09: 15: 18. , · Matteson Lake FPMS Branch County · . ' · WS : 

' ~,. ' 

FLOM TOP 
MIDTH 

FT 

49,0 

49,0 

· 329.0 
PAGE 

REV 03/14/88 . May 30·31 ,-1989 FLOOD - IXJINSTREAM OF THE LAKE ALT: 
.,,,,, IJ - I" A.,,,,,_ - ~ - ., - - ---- -· 
fa'('I\ <?'1> r V'°"l lf''1' of, ""I c.110,se . -- e.n·o <)tfh /.I// 
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Water surface profiles for Matteson Lake and Little Swan Creek were developed 
using the SCS WSP-2 computer program. Separate runs were made for upstream 
and downstream of the lake. The starting elevation of the lake was based upon 
4 cfs/square mile (csm) and 17.85 square miles of runoff at the outlet of the 
lake. This gives 71 cfs of baseflow. Based on weir flow calculations at the 
outlet of the lake, 889.3 feet was used as the starting lake elevation. This 
program uses the step method of computation to solve the Bernoulli equation, 
and the Bureau of Public Roads bridge loss analysis. Flood discharges 
determined from flood routings were used in the water surface profile program 
to develop high water profiles along the channel. Manning's "n" values were 
determined from photographs and field investigations of the channel and flood 
plain. 

Normal bridge and channel flow conditions were assumed in the hydraulic 
computations. No consideration was made for openings blocked by ice or other 
debris. Channel and flood plain flow characteristics may change due to 
vegetative growth, sedimentation, scour, debris accumulation, filling and 
encroachment. Computations for this study considered only those features in 
the flood plain at the time of the field surveys. Future flood plain 
developments and modifications, as well as changes in the upstream drainage 
areas and land use and cover will require recomputation of water surface 
profiles. 

Flood plain delineations were made on the USGS quadrangle contour maps. 
Computed water surface elevations at surveyed sections and bridges were used 
to identify flood plain limits. Between sections, topographic map 
interpretations and field inspections were used to delineate the flood 
boundary lines. Limits of flooding show-non the photo maps may vary from true 
ground location due to inherent photographic displacement. High water profile 
elevations and detailed field surveys should be used to determine the extent 
or depth of flooding at any specific site. 

The limits of the 100-year and 500-year floods were too close to delineate, 
and the limits of the two flood plains are shown as the same line on the 
quadrangle sheet, 

9856E 
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'! Sheet 1 of 1 

TABLE 1 - FLOOD DISCHARGES 

From To Drainage Estimated Peak Discharges 
TR-20 WSP-2 WSP-2 Area Cubic Feet Per Second 

Location Sec, Sec, Sec. Sq, Miles 10-Yr, 50-Yr, 100-Yr, 500-Yr. 

To M-86 001 15.5 17.1 9.24 480 760 890 1,210 

To Matteson Lake 004 14.9 15.1 13.51 690 1,070 1,260 1,700 
(into lake) 

To Butz Road 01 12.5 14.1 17.85 370 690 840 1,250 
(out of lake) 

To Lyter Road 011 11.3 12.1 19.07 410 725 875 1,280 

To Lindley Road 017 9.9 11.1 20.92 470 720 870 1,270 

9644E 
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Location 

Linley Road 

Farm Crossing 

Lyter Road 

Farm Crossing 

Comm Road 

Outwater Road 

Butz Road 

Lake Level 

9644E 

TABLE 2 - FLOOD ELEVATIONS AT SECTIONS 

BELOW LAKE 

Section Station 10-Year SO-Year 

9.9 0+00 871.2 872.2 
10.0 D 1+41 871.3 872.3 
10.0 U 1+59 871.4 873.2 
10.1 3+00 871.4 873.2 
10.4 10+00 872.1 873.6 

10.5 D 11+50 872.2 873.6 
10.5 U 11+80 872.6 873.7 
10.6 13+00 872.7 873.7 
10.9 21+50 875.0 875.4 

11.0 D 24+91 875.5 875.9 
11.0 U 25+09 875.6 876.0 
11.1 26+50 875.7 876.1 
11.3 43+50 878.5 879.1 
11.4 54+50 879.2 880.3 

11.5 D 56+29 879.3 880.4 
11.5 u 56+45 879.6 880.6 
11.6 57+50 879.6 880.7 
11.9 94+00 882.0 882.6 

12.0 D 95+17 882.0 882.6 
12.0 U 95+83 883.1 885.3 
12.1 97+00 883.1 885.3 
12.5 103+00 883.S 885.5 
12.9 117+00 886.3 887.6 

13.0 D 119+90 886.6 887.9 
13.0 U 119+10 887.4 888.1 ,, , .,..,""> ,nn 00"7 /. 000 '1 .LJ • .L .LLJTVV 00/.'+ 000.l. 

13.5 141+00 889.8 891.0 
13.9 159+00 890.0 891.1 

14.0 D 160+32 890.0 891.2 
14.0 U 160+69 891.0 891.6 
14.1 162+00 891.0 891.6 

14.2 180+50 891.5 891.8 

Sheet 1 of 1 
From WSPMATDS Out 

100-Year 500-Year 

872.5 872. 9 
872.5 873.0 
873.5 873.8 
873.6 873.8 
873.9 874.2 

873.9 874.3 
874.0 874.4 
874.0 874.4 
875.5 876.0 

876.0 876.4 
876.1 876.5 
876.2 876.6 
879.3 880.1 
880.7 881.5 

880.9 881.7 
881.0 881.8 
881.1 881. 9 
882,9 883.5 

882.9 883.6 
885.5 885.9 
885.5 885.9 
885.7 886.2 
887.9 888.5 

888.2 888.8 
888.4 889.0 
nnn , 889.l 000.q. 

891. 3 891. 9 
891.5 892.1 

891. 5 892.1 
891. 8 892.3 
891. 8 892.3 

892.0 892.S 



TABLE 2 • FLOOD ELEVATIONS AT SECTIONS 1/ 

ABOVE LAKE 

Location Section Station 

1,f_fl:&;. 15.0 D ?Q.?..a..1-1 .i.·.i.-uu 6,-U,&,.O J• 
15.0 U 282+69 
15.1 284+00 
15.5 308+50 
15.9 336+85 

Babcock Road 16.0 D 339+57 
16.0 U 339+83 
16.1 340+86 
16.5 353+00 
16.6 361+85 
16.9 368+10 

Langwell Road 17.0 D 369+08 
"'"" n '"'" 369+62 .l.l .U U 

17.1 372+35 

1/ Starting Lake Level at Elevation 889.3 
1/ Tailwater from Matteson Lake 

9644E 

10-Year 50-Year 

QQ1 ~ ? I 001 R ? I 
U_,.Lo.J ~ u;,.1..u ~ 

891.5 y 892.3 
891.5 1/ 892.4 
891.5 1/ 892.4 
897.8 898.5 

898,0 898.8 
899,3 899.8 
899,3 899.8 
900.9 901,4 
903.0 903.5 
904.2 904.8 

904.4 905,0 
906.5 906.8 
906.6 906.9 

Sheet 1 of 1 
Fro1D WSPMATUS out 

100-Year 500-Year 

QO? f\ ? I RO? ~ ? I u.,,.v ~ U71...o.J .:J 

892.6 892.8 
892.6 892.9 
892.6 892.9 
898.8 899.3 

899.l 899,6 
900.0 900.3 
900,0 900,3 
901.7 902.l 
903.6 903.9 
904.9 905.4 

905.2 905.7 
906.9 907.0 
907.0 907.2 
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BENCH MARK DESCRIPTIONS 

Section 13, T6S, RBW - Top of downstream end of west (right side looking 
downstream) 7'x 6,0' twin CMP arch culvert at Langwell Road. 

Elev. 904,89 

Section 12, T6S, RBW - Top of SGS spike and disc in S. side 6" diameter Cherry 
tree located on W. side of creek approximately 200' N. of Langwell Road. 

Elev. 907.62 

Section 13, T6S, RBW - Top of SGS spike and disc in E. side of 5" diameter Elm 
tree located on E. side of creek approximately 700' S. of Langwell Road. 

Elev. 904,73 

Section 13, T6S, RB~ - Top of SGS spike and disc in~- side 36" diameter tree 
(Hickory) located on E. side of creek approximately 1500' S. of Langwell Road. 

Elev, 909.05 

TBM 10 

Section 13, T6S, RBW - Northwest headwall marked by orange painted square 
checked on top approximately 0.3 miles south of intersection of Langwell Road 
and Babcock Road. 

Elev, 899.07 

TBM 11.5 

Section 20, T6S, R8W - Top of downstream, right wingwall, marked by orange 
painted dot on southwest corner of wingwall on a farm lane bridge over little 
Swank Creek on the south end of Tom Miller's property between Comm Road and · 
Lyter Road and south of M-86. 

Elev. 877, 67 



TBM 12 

Section 21, T6S, R8W - USGS concrete monument and brass plate approximately 
585' south of Little Swan Creek crossing Comm Road and approximately 5.1' west 
of center line of Comm Road. 

Elev. 888,501 

TBM 14 

Section 14, T6S, R8W - Southwest corner of wingwall, top marked by a painted 
orange chiseled square on bridge over M-86 over Little Swan Creek. 

Elev. 894.37 

TBM 15 

Section 23, T6S, R8W - Southwest corner of outhouse at public access on 
Matteson Lake chiseled orange square in round concrete corner post piling. 

Elev. 890,82 

TBM 17 

Section 14, T6S, R8W - Top of irrigation riser (paint mark) approximately 
150° (degrees) S.E. magnetic N.@ Consumers Power pipeline marker (out in 
the middle of this is the B.M.). 

Elev. 900.34 

TBM 18 

Section 21, T6S, R8W - SCS spike and disc in 20' D.B.H. Cherry tree, south 
side of tree and south side of Little Swan Creek approximately 680' east of 
road crossing of Little Swan Creek and Comm Road parellel to creek. 

Elev. 884.36 

TBM 19 

Section 21, T6S, R8W - Orange painted dot on northeast corner of bridge over 
Little Swan Creek on Outwater Road. Orange dot on top of northwest "I" beam. 

Elev. 887.24 

TBM 19A 

Section 13, T6S. R8W - SCS spike and disc N.W. side power pole (telephone) 
150' E. of Babcock Road on CS 15.5 E. end. 

Elev. 905.30 

2 



TBM 20 

Section 27, T6S, R8W - SCS spike and disc in 3" diameter Oak Tree@ irrigation 
pump out area, approximately 400' south of Outwater Road in line with west end 
of brown pole barn. 

Elev. 892,17 

TBM 22 

Section 27, T6S, R8W - SCS spike and disc in guardrail post on northwest 
corner of bridge over Little Swan Creek on Butz Road. 

Elev, 891.32 

TBM 26 

Section 29, T6S, R8W - Top of downstream wingwall west side marked by a 
chiseled square painted orange on bridge over Little Swan Creek and Lindley 
Road. 

Elev. 875,71 

TBM 27 

Section 29, T6S, R8W - Top of steel tube 9' diameter. Orange dot on 
downstream end between stations 11.0 and 10.0. 

Eiev. 873,22 

TBM 28 

Section 29, T6S, R8W - Top of downstream wingwall, northside, marked by a 
chiseled square painted orange on bridge over Little Swan Creek and Lyter Road. 

Elev. 877,30 

TBM 29 

Section 20, T6S, R8W - SCS spike and disc in south side of 16" Shagbark 
Hickory just south of home at 322 Lyter Road (in landowners yard). 

Elev, 882.40 

9716E 
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GI.DSSARY 

RACKWATER--The resulting highwster surface upstream from a dam, bridge or other 
obstruction in a river channel or high stages in a receiving stream. 

BRIDGE DECK--Elevation of road surface at the bridge. 

BRIDGE I.DW CLEARANCE--The lowest point of a bridge or other structure over or 
across a river, stream or water course that limits the opening through 
which water flows. This is referred to as "low steel" or "low chord". It 
often is higher than the low point of the roadway. 

CHANNEL or WATER COURSE--An elongated depression either natural or man-made 
having a bed and well-defined banks varying in depth, width and length 
which gives direction to a current of water and is normally described as a 
creek, stream or riverbed. 

CHANNEL BOTTOH--The lowest part of the stream channel (either in a constructed 
cross-section or a natural channel). Bottom elevations at a series of 
points along the length of a stream may be plotted and connected to pro
vide a stream bottom profile. 

CONFLUENCE--A flowing together or place of junction of two or more streams. 

CROSS-SECTION or VALLEY SECTION--A graph showing the shape of the stream bed, 
banks and adjacent land on either side made by plotting elevations at 
measured distances along a line perpendicular to the flow of the stream. 

DATUH--An assumed reference plane from which elevations and depths are meas
ured such as from sea level. 

HIGH WATER OR FLOOD PROFILE--A graph showing the relationship of water surface 
elevation location along the stream. While it is drawn to show surface 
elevations for the crest of a specific flood, it may be prepared for con
ditions at any other given time or stage. 

ELEVATION-DISCHARGE RELATIONSHIP--The relationship between water surface eleva
tion and rate of flow at a specified location for a range of flow rates. 

FLOOD--A temporary overflow by a river, stream, ocean, lake or other body of 
land not normally covered by water. It does not include the ponding of 
surface water due to inadequate drainage such as within a development. It 
is characterized by damaging inundation, backwater effects of surcharging 
sewers and local drainage channels, and by unsanitary conditions within 
adjoining flooded habitated areas attributable to pollutants, debris and 
water table. 

FLOOD CREST--The maximum stage or elevation reached by flood waters at a given 
location. 

F-1 



FLOOD FREQUENCY--A means of expressing the probability of flood occurrences as 
determined from a statistical analysis of representative stream flow or 
rainfall and runoff records. It is customary to estimate the frequency 
with which specific flood stages or discharges may be equaled or exceeded, 
rather than the frequency of an exact stage or discharge. Such estimates 
by strict definition are designated •exceedence frequence", but in prac
tice the term •frequency" is used. The frequency of a particular stage or 
discharge is usually expressed as occurring once in a specified number of 
years. 

10-YEAR FLOOD--A flood having a long-term average frequency of occurrence in 
the order of once in 10 years. It has a ten percent chance of being 
equaled or exceeded in any given year. 

100-YEAR FLOOD--A flood having a long-term average frequency of occurrence in 
the order of once in 100 years. It has a one percent chance of being 
equaled or exceeded in any given year. This flood is comparable to the 
"Intermediate Regional Flood• used by the U.S. Amy Corps of Engineers. 

FLOOD PEAK--The maximum instantaneous discharge or volume of flow in cubic feet 
per second passing a given location. It usually occurs at or near the 
time of the flood crest. 

FLOOD PIAIN--The relatively flat area or low lands covered by flood waters 
originating with either the adjoining channel of a water course such as a 
river or stream, or a body of standing water such as an ocean or lake. 

FLOOD ROUTING--The process of determining progressively the timing and shape of 
a flood wave at successive points along a stream. This procedure is used 
to derive a downstream hydrograph from an upstream hydrograph. Local in
flow and tributary hydrographs are considered. 

FLOOD STAGE--The elevation at which overflow of the natural stream banks or 
body of water occurs. 

FLOODWAY--The portion of the flood plain including the channel of the stream 
that is required for the conveyance of flood flnw_ 

FLOODWAY FRINGE--The area of the flood plain lying outside the floodway which 
may be covered by flood waters originating from an adjoining river or 
stream. -

HEAD LOSS--The effect of obstructions, such as narrow bridge openings, dams or 
buildings, that limit the area through which water must flow, raising the 
surface water upstream from the obstruction. 

HEADWATER--The tributaries and upper reaches which are the sources of the 
stream. 

HYDRAULICS--The science of the laws governing the motion of water and their 
practical applications. 

HYDROGRAPH--A graph denoting the discharge or stage of flow over a period of 
time. 
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HYDROl.DGY--The science dealing with the occurrence and movement of water upon 
and beneath the land areas of the earth. 

INUNDATION--The flooding or overflow of an area with water. 

LEFT BANK--The bank of the left side of a river, stream or water course, look• 
ing downstream. 

LOW GROUND--The highest elevation at a specific stream channel cross-section at 
which the flow in the stream can be contained in the channel without over
flowing into adjacent overbank areas. 

MANNING'S "n"··A coefficient of channel and overbank roughness used in Man
ning's open channel flow formula, commonly called a retardance factor. 

REACH LENGTH--A longitudinal length of stream channel selected for use in hy• 
draulic or other computations. 

RIGHT BANK--The bank on the right side of the river, stream or water course, 
looking downstream. 

ROAD OVERFLOW--The lowest elevation on a road profile in the vicinity of where 
the road and stream cross. It is the first point on the roadway inundated 
if overtopping of the road occurs during a storm. 

RUNOFF--That part of precipitation, as well as any other flow contributions, 
which appears in surface streams of either perennial or intermittent form. 

TIME OF CONCENTRATION--Time required for water to flow from the most remote 
point of a watershed to the outlet or other point of reference. 

WATERSHED•-A drainage basin or area which collects runoff and transmits it, 
usually by means of streams and tributaries, to the outlet of the basin. 

WATERSHED BOUNDARY--The divide separating one drainage basin from another. 

5026D 
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Location 

Linley Road 

Farm Crossing 

Lyter Road 

.Farm Crossing 

Comm Road 

Outwater Road 

Butz Road 

Lake Level 

•• \ 
' 9644E 

TABLE 2 - FLOOD ELEVATIONS AT SECTIONS 

BELOW LAKE 

Section Station 10-Year 50-Year 

9.9 0+00 871.2 872 .2 
10.0 D 1+41 871.3 872 .3 
10.0 U 1+59 87L4 873.2 
10.1 3+00 871.4 873.2 
10.4 10+00 872.1 873.6 

10.5 D 11+50 872.2 873.6 
10. 5 U 11+80 872. 6 873.7 
10.6 13+00 872. 7 873.7 
10.9 21+50 875.0 875.4 

11.0 D 24+91 875.5 875.9 
11.0 U 25+09 875.6 876.0 
11.1 26+50 875.7 876.l 
11.3 43+50 878.5 879.1 
11.4 54+50 879.2 880.3 

11. 5 D 56+29 879.3 880.4 
11. 5 U 56+45 879.6 880.6 
11.6 57+50 879.6 880.7 
11.9 94+00 882.0 882.6 

12.0 D 95+17 882.0 882.6 
12.0 U 95+83 883.l 885.3 
12.1 97+00 883.1 885.3 
12.5 103+00 883.5 885.5 
12.9 117+00 886.3 887.6 

13.0 D 119+90 886.6 887.9 
13.0 U 119+10 887.4 888.1 
13.1 123+00 887.4 888.1 
13.5 141+00 889.8 891.0 
13.9 159+00 890.0 891.1 

14.0 D 160+32 890.0 891. 2 
14.0 U 160+69 891.0 891.6 
14 .1 162+00 891.0 891.6 

14.2 180+50 891. 5 891. 8 

Sheet 1 of 1 
From WSPMATDS Out 

100-Year 500-Year 

872 .5 872. 9 
872.5 873.0 
873.5 873.8 
873.6 873. 8 
873.9 874.2 

873.9 874.3 
874.0 874.4 
874.0 874.4 
875.5 876.0 

876.0 876.4 
876.l 876.5 
876.2 876.6 
879.3 880.1 
880.7 881. 5 

880.9 881.7 
881.0 881.8 
881.1 881. 9 
882.9 883.5 

882.9 883.6 
885.5 885.9 
885.5 885.9 
885.7 886.2 
887.9 888.5 

888.2 888.8 
888.4 889.0 
888.4 889.l 
891.3 891. 9 
891. 5 892.l 

891. 5 892.1 
891.8 892. 3 
891. 8 892. 3 

892.0 892. 5 



TABLE 2 - Fl.DOD ELEVATIONS AT SECTIONS 1/ 

ABOVE LAKE 

Location Section Station 10-Year SQ-Year 

H-86 15.0 D 282+31 891. 5 y 891.8 y 
15.0 U 282+69 891.5 y 892.3 
15.1 284+00 891. 5 Y 892.4 
15.5 308+50 891.5 y 892.4 
15.9 336+85 897.8 898.5 

Babcock Road 16.0 D 339+57 898.0 898.8 
16.0 U 339+83 899.3 899.8 
16.1 340+86 899.3 899.8 
16.5 353+00 900.9 901.4 
16.6 361+85 903.0 903.5 
16.9 368+10 904.2 904.8 

'.angwell Road 17.0 D 369+08 904.4 905.0 

• 
17.0 U 369+62 906.5 906.8 
17.1 372+35 906.6 906.9 

1/ Starting l.ake Level at Elevation 889.3 
y Tailwater from Matteson l.ake 

9644E 

Sheet 1 of 1 
From WSPHATUS Out 

100-Year 500-Year 

892.0 Y 892.5 2/ 
892.6 892.8 
892.6 892.9 
892.6 892.9 
898.8 899.3 

899.l 899.6 
900.0 900.3 
900.0 900.3 
901.7 902.1 
903.6 903.9 
904.9 905.4 

905.2 905.7 
906.9 907.0 
907.0 907.2 
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HYDROLOGY By: 
Mannings "n" Worksheet Date: 

C, 

CHANNEL COEFFICIENT OF ROUGlffiESS 

Cross-Section 

1. Basic "n" 
Earth 
Rock 

0.020 
0.025 
0.024 
0.028 

Fine Gravel 
Coarse Gravel 

2. lrreg, or Roughness of 
Channel Sides & Bottom 
Smooth 
Minor 
Moderate 
Severe 

0.000 
0.005 
0.010 
0.020 

3. Changes in Size & Shape 
of Cross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
Appreciable 0.030 
Severe O. 060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 
High Retardance 
Very High Retard. 

SUBTOTAL 

0.010 .. 0.025 
0.025-0.050 
0.050-0.100 

6. Degree of Meandering 
Minor 0.00 
Appreciable 0.15 x ns* 
Severe O. 30 x n

9 

TOTAL 

Overbank Cover 
Channel Length 
Valle Len th 

Tributar"~ 

005 -D-

. oso -o-

~() 
, l - ._.....' '-~ 

.090 

- o-

' '·/ z:.· C, _, 

* ns - subtotal of n values in Steps 1 through 5. 
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cs 

V 

.DO~ 

.C3C 
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I I r, 
,,1V 

rrln .... .._,,. , .._' 
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HYDROLOGY By: 
Mannlnks un" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed· M A"T TE"'i." .. I L\l<E "Fr>• I<:; 

Cross-Section 
F,,,,, -J ( I 1-

, 
( ,__,_,("( 1 

1. Basic "n" , 

Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg, or Roughness of 
Channel Sides & Bottom 
Smooth 0.000 
Minor 0.005 
Moderate 0.010 
Severe 0.020 

3. Changes in Size & Sha11e 
of Cross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
J\ppreciable 0.030 
Severe 0,060 

5. Effect of Vegetation 
Low Re ta rdance 0.005-0.010 
Medium Retardance 0.010-0.025 
High Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
Minor 
Appreciable 
Severe 

TOTJ\L 

Overbank Cover 
Channel Length 
Valle Len th 

0.00 
0.15 x ns* 
0. 30 X ns 

;,·10 
, VI 

L~.f+ &Nk 

,e,:;i__O 

,CDS-

--o -· 

.030 

.t5C 

l • Io S-

-I U '--. ~· 

T- 1 1..u~arv• 

C na l'lne I 

. 020 

' -
-o-

-- 0 -

-o-

. czo 

. Ct.{u 

- u-
,:· + . -

1 4D 
",..>' ' 

* ns - subtotal of n values in Steps 1 through 5. 

C'S 10,1 
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HYDROLOGY By: 
Hennings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed· M"TTG"',,nu l ,,,kE J: f>I IC 

Gross-Section 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. lrreg, or Roughness of 
Channel Sides~ Bottom 
Smooth 0.000 
Hinor 0.005 
Moderate 0.010 
Severe 0.020 

3. Changes in Size~ Sha11e 
of Cross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
Appreciable 0.030 
Severe 0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
High Retardance 0,025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
Minor 
Appreclable 
Severe 

TOTAL 

Overbank Cover 
Channel Length 
Valle Len th 

0.00 
0.15 X ns* 
0.30 X nS 

Le.++ &Nk. 

. t ;)0 

.oos 

,oos-

,(;30 

• C:3c 

' I . [)~ 0 I 

I 
' I 
I 
' ' \ 

( 1Ci/ \ 
~ '....I 1 , ___ 

Trfbut-a~v• 

Cha n.ne. I 

_c.;ic 

,oc·c; 

,005 

,OIS 

, CI 0 

.0 5 s-

-o-

os5' 

* n9 - subtotal of n vnlurs ln Steps 1 through 5. 
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HYDROLOGY 
Mannings "n" Worksheet 

By;. 
Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed· IVI <> -r -r E -<..nt.1 I ,i1, If' J:.PI '"" 

Cross-Section 

1. Basic "n" 
Enrth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2, In:eg, or Roughness of 
Channel Sides ii! Bottom 
Smooth 0.000 
Minor 0.005 
Moderate 0.010 
Severe 0,020 

3. Changes in Size ii! Sha11e 
of Cross-Section 
Gradunl Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
Appreciable 0.030 
Severe 0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
High Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
Minor 
Appreciable 
Severe 

TOTAL 

Overbank Cover 
Channel Length 
Valle Len th 

0,00 
0.15 X ns* 
0,30 X ns 

Le.++ &NK 

G ,, ·°"'· , y ~.,I 

,ooS 

,DD5 

1030 

,v3D 

.o'1 O 

.oCJo 

Trihnr.,rv · 

Cha11.ne I 

·o ' (._,~ ":J"-

. 

- {)-

--o-

.. . -, -' -

, 'I .''> 
•-./~V 

,GLJD 

-o-

.o"/u 

* n5 - subtotal of n values in Steps 1 through 5. 
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HYDROLOGY By: 
Mannings "n 11 Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed: MATTE SON LAkE' f.PM<:. 

Cross-Section 

1. Basic "n" 
Earth 
Rock 

n n'ln 
V.VLV 

0.025 
0.024 
0.028 

Fine Gravel 
Coarse Gravel 

2. Irreg. or Roughness of 
Channel Sides & Bottom 

). 

Smooth 0.000 
Minor 
Moderate 
Severe 

0.005 
0.010 
0.020 

Changes in Size & Shape 
of Cross-Section 
Gradunl Changes 
Occasional Changes 
Freq. & Wide Var. 

0.000 
0.005 
n. 1nn_o_n1 ~ 

4. Effect of Obstruction 
Negligible 0.000 
Minor 
Appreciable 
Severe 

0 .015 
0.030 
0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 
High Retardance 
Very High Retard. 

0.010-0 025 
0.025-0.050 
0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
1
1\, 

Minor 0.00 
Appreciable 0.15 x ns* 
Severe 0.30 x n

8 

Tributarv: 

0- ' ' ,, 
' ,7-U 

.oos 

-C':)-

.030 -. 0 -

- o-

CS /D,'1 

,O()S 

\ .oos-

,OsO 

. 035: 

I 
: TOTAL .o 7~ I -C>'-10 ,. - ,~'10 

Overbank Cover 
Channel Length 
Vnlle Len th 
* ns - subtotal of n values in Steps 1 through 5. ( 3154D) 7 /88 
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HYDROLOGY By: 
Mannings 11 n 11 Worksheet Date: 

GIIIINNEL COEFFICIENT OF ROUGIINESS 

Watershed: M "'•TE"'-""' 1 l'.\kE CPI \CC 

Cross-Section 
C, I • : 
I ',, >•I 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg 1 or Roughness of 
Channel Sides ~ Bo!;tom 
Smooth 0.000 
HI.nor 0.005 
Moderate 0.010 
Severe 0.020 

3. Changes in Size~ Sha11e 
of Cross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.i00-0.0i5 

4. Effect of Obstruction 
Negligible 0.000 
HI.nor 0.015 
AppreciRble 0.030 
Severe 0.060 

5. Effect of Vegetation 
Low Retard11nce 0.005-0.010 
Medi.urn Retardance 0.010-0.025 
High Retardance 0.025-0.050 
Very 111.gh Retard. 0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
Minor 
Appreciable 
Severe 

TOTAL 

Overbnnk Cover 
Channel Length 
Val le Len th 

0.00 
0.15 x n8 * 
0.30 X ns 

( ,'-1 , ' 
.J !U 

Le.++ &NI<. 
. - -

,(jlO 

1D05 

,C:oS-

(J~r·· \ -...._.,J 

.(;50 

' . I i 0 

1 lo 

Trlhut:arv· 

Cha11.ne I 

0,; L{ . d-

.ooS-

-o-

,.,- -, -- .....,, 

- 0 2..0 

I ~ 
\ ~ . ~ 

-a~ 
I 

I n Cf er 
V 

* ns - subtotal of n values in Steps 1 through 5. 
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HYDROLOGY By: 
Mannings 11 n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGlffiESS 

Watershed· M Ai TE "',.nN l.lll<'E FP'll<:: 

Gross-Section 

1. Basic tlnll 

Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg, or Roughness of 
Channel Sides~ Bottom 
Smooth 0.000 
Kinor 0.005 
Koderate 0.010 
Severe 0.020 

3. Changes in Size f! Sha11e 
o[ Gross-Section 
Gradunl Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0 000 
Minor 0,015 
Appreciable 0.0)0 
Severe O,OGO 

5. Effect o( Vegetation 
Low RetRrdance 0.005-0.010 
Medlum Retardnnce 0.010-0.025 
High Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

6, DC'gree of Meandering 
Minor 
Appreciable 
Severe 

TOTAL 

Overbank Cover 
Channel Length 
Valle Len th 

0.00 
0. 15 X n * s 
0. 30 X ns 

Le.++ &Nk 

, 0 :,LC 

,()OS 

, ,--s . ., . ·-· ' 

.oJO 

. uS-D 

I 
.ID 0 

i 
i 
! 

.100 

Tributarv· 

Cflanne I 

C,~O 

. 
- u--

-o-

-0-

.Dio 

oLJO 

- ()--

I o'-10 ~-

* n5 - subtotal of n values in Steps 1 through 5. 
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HYDROLOGY By: 
Mannings "n 11 Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed· IV\ AT TE,;.,-.., li.l.l<E FPI ,<: 

Cross-Section 

1. Basic "n" 

Enrth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg, or Roughness of 
Channel Sides !i, Bottom 
Smooth 0.000 
Hinor 0.005 
Moderate 0.010 
Severe 0.020 

) . Changes in Size !i, Sha11e 
of Cross-Section 
Gradual Changes 0.000 

- Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
Appreciable 0.0)0 
Severe 0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
lligh Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
Minor 
Appreciable 
Severe 

TOTI\L 

Overbank Cover 
Channel Length 
Valle Len th 

0.00 
0.15 x n9 * 
0. JO x ns 

L<'...f'.+ &Nk 

, ? ' -' li . '--' 

.... cs· 

,Oc·S--

,/']°:)C, 

,t; 5;[ 

, I 
, 

0 I 

. 110 

Tribut-aru• 

Chal'1.ne. I 

, c:)c. 

,,-
Ii {' 

/- ~· > •,. _) 

- , (:) -

... .~. ---~ 

- ') S" ' !)--

.c.so 

--o-

.0 s 

* n5 - subtotal of n values in Steps 1 throu~, 5. 

cs 11. Lf 

f21~l- D\r-JK t ,,, (I., rJ • 
/\ 

V \,._) 
( c~,t r--

Cd~ 

- oc;;;· 

_(;!0 

I -, . . ·-

;- ,-0 • u::, 
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HYDROLOGY By: 
Mannings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed:_ Me.TT E "-"" I "-"'E r 

Cross-Section 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0,028 

2, lrreg, or Roughness of 
Channel Sides & Bottom 
Smooth 0.000 
l#.J ___ n nnc 
O.LllOl V.VVJ 

Moderate 0.010 
Severe 0.020 

3, Changes in Size & Sha11e 
of Cross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
r, ___ , tTJ ..2 - ,., - -- n 1nn n n1~ rreq. Or: W J.Ue VBT. V. J.VU•V.V.L:J 

4, Effect of Obstruction 
Negligible 0,000 
Minor 0.015 
ilppreciRble 0.030 
Severe 0,060 

5, Effect o[ Vegetntion 
Low Retardance 0.005-0.010 
Medium Retnrdnnce 0.010-0,025 
High Retardance 0,025-0,050 
Very High Retard. 0,050-0.100 

SUBTOTAL 

6, Degree of Meandering 
Minor 
Appreciable 
Severe 

TOT/IL 

Ove rbnnk Cover 
Channel Length 
Valle Len th 

0.00 
0,15 X "s* 
0. 30 X nS 

Trihutarv: -

Le.++ &Nk Chattne. I 

,o?O () ~ (_~ 

' ( ,· -
, J 

,oos- -o-

.cc s ---D --

-a -,t,~ 

.oSD .odO 

I I 0 .Dl/C 

-o-

' 

, i I 0 I , oL/ o 

* ns - subtotal of n values in Steps l through 5. 

CS 11, ~ 
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HYDROLOGY 
Mannings "n" Worksheet 

By:. 
Date: 

J. 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed· M Ao TE <.nlJ I Air,: l'-P'I ,c:: 

Gross-Section 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg, or Roughness of 
Channel Sides & Bottom 
Smooth 0.000 
Minor 0.005 
Moderate 0.010 
Severe 0.020 

3. Changes in Size & Sha11e 
of Cross-Section 
Gradual Changes a.boo 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
At>Preciable 0.030 
Severe 0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0 025 
lligh Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

(),,,(
4

5 - \ ~. I.., . ' 
·, t,' 

6. Degree of Meandering 
Minor 
Appreciable 
Severe 

TOTAL 

Overbank Gover 
Channel Length 
Valle Len th 

•. 37 3'1 , 
0.00 
0.15 x n 5 * 
0.30 X ns 

Le.++ &Nk 

r, ·-;, --":'! 
: l.,,' r.:...-~ 

. () ID 

,C>C~ 

.v I 5 

. (; y D 

09 2 

I 
' ! 

.ocis 

Tribut:arv· 

Cha rtne I 

1024 

C· r , OI',~-. -~ ,,,,.. 

-0 -

~ Q . ·-

,oJo 

.o4 1 

-0 -

,0'-iq 

* n5 - subtotal of n values in Steps 1 through 5. 

CS II.~ 

B?J,J &,.,-ir;: 
V 

,023 

.alO 

oos 

,-, i i;--•V 

.DZ-~ 

.083 

,033 
' • 
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HYDROLOGY By: 
Mannings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGlffiESS 

u h r1 M .,,,. T"" ">ON LAKE Ff>M<: n&ters .. e .... '" - ---

Gross-Section 

1. Basic nn" 

Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg, or Roughness of 
Channel Sides f, Bo!;tom 
Smooth 0.000 
Minor 0,005 
Moderate 0.010 
Severe 0.020 

3. Changes in Size f, Shal!e 
of Gross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. O.i00-0.0i5 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
Appreciable 0.030 
Severe 0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
High Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTI\L 

6. Degree of Meandering 
Minor 
Appreciable 
Severe 

TOTAL 

Overbank Gover 
Channel Length 
Valle Len th 

0.00 
0.15 X ns* 
0.30 X ng 

Le..++ &Nk 

,tJ~ -~ .. 
_.,) 

' 
010 

r,r, C, 
iv,.._,,,-

,b -:,;_ _:, 
·-\ __ } 

- -, ,,---
• u .;>-=.:. 

-
\ ._. c::, 

' l 

! 
I 
i 

103 

Tributary· . -
Chan.ne I 

u :;)_4 

' 
0 os 

',_) ----

-- , 
'----' 

f 1 -, /, 
t VC/'V' 

If ,_, 
.C : 

- 0-

I ' 
QL( Cj 

* n5 - subtotal of n values in Steps 1 through 5. 
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HYDROLOGY By: 
Mannings "n 11 Yorksheet Date: 

• CHANNEL COEFFICIENT OF ROUGHNESS cs 111-S-
Watershed: M A-r -r £C: SOIi I-AKE FPI •< Tr thul'.a~u• 

--- - . - -

Cross-Section f QA '>'.;/(.:..t- L~++ &N/(. Cnan.ne I Pl91JQ\NK 
~ ;:, 

•
1C0Lr, · ~.) 

1. Basic "n" -_, -
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 - (} , 1.>~J c~ --

•V J -- '. .) (__ 

Coarse Gravel 0.028 

-

2. Irreg, or Roughness of 
Channel Sides IS, Bottom 
Smooth 0.000 -
Minor 0.005 

, 0 0 S- l, r [, 
Moderate 0.010 --o·-- . \.~ --~ 
Severe 0.020 

• 
3. Changes in Size IS! Sha11e 

\ 
of Gross-Section 
Groduol Changes 0.000 c::J-Occasional Changes 0.005 O' .. -- ' ' t U,._:: •-_; 
r:"--- , t JJ ..l - ,,_ - n 1nn n n1c ~" ' -
I" l. t!Y,. 0, Wl.Ut! VHL • u.1.uv~u.v1.J 

4. Effect of Obstruction 
NPgligible 0.000 
Minor 0.015 - -
llppreciable 0.030 . ?£ . .:J - . . . -" ' . V :.:~ I l~ ✓ - .. 
Severe 0.060 

5. Effect of Vegetation 
Low Retnrdance 0.005-0.010 
Medium Retardance 0.010-0.025 
High Retardance 0.025-0.050 r.,::.,r) - .nc;[) I\ ";] <-., 
Very High Retard. 0.050-0.100 ,v,._.,, ...... ,V<-- - -~ -

SUBTOTIIL I Ii) DliC- - J JO 

6. Degree of Meandering 
Minor 0.00 o-llppreciable 

-
0.15 X ns* 

Severe 0.30 X ns 

- 1/ 0 
j 

TOT/IL .o'lO O'q r;· 110 l ,. 

Overbnnk Cover 

* n5 - subtotal of n values in Steps 1 through 5. (3154D) 7 /88 
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HYDROWGY By: .J. 
Mannings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed· M -"T TE <..nw 1.1.l.i<'E' J:r>n<: Tributa~"· 

Gross-Section Le. -f+ &Nk Cha n.ne I 

1. Basic "n 11 

Earth 
Rock 

0.020 
0.025 
0.024 
0.028 

Fine Gravel 
Coarse Gravel 

2. Irreg. or Roughness of 
Channel Sides & Bottom 
Smooth 0.000 
Minor 
Moderate 
Severe 

0.005 
0.010 
0.020 

3. Changes in Size & Shape 
of Cross-Section 
Gradual Changes 
Occasional Changes 
Freq. & Wide Var. 

0.000 
0.005 
0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
AppreciRble 0.0)0 
Severe 0.0GO 

I 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
High Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
Minor 0.00 '· ,~q, 
Appreciable 0.15 x n 5 * 
Severe 0.30 x ns 

TOTAL 

Overbank Cover 
Channel Length 
Valle Len th 

1 
' 

--:., ( -.Cc_ .J 

---'' •./ -- __,,. 

0 ·7 O 

- 0 --

0-'70 I 

.[;2,0 

, -· 

-- _ _. 

·--, 

r .- c.~ 
i__.;. c• :::_) 

.os-; 

(, o<S"5)(. IS)::: 

.oa9::,.___ 

. (Ji,,-::Q, 
•r--- - ....._,, 

* "s - subtotal of n values in Steps 1 through 5. 
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HYDROLOGY lly: 
Mannings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUCIINESS 

Watershed:' NI A -r -rt <.r.<J I ,.,,.., IE; J:f"t le 

Gross-Section 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

I 

2. lrreg, Qr Roughness of 
Channel Sides !i, Bott!lm 
Smooth 0.000 
Minor 0.005 
Moderate 0.010 
Severe 0.020 

3. Changes in Size !i, Sha!)!! 
of Gross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

-

4. Effect of Obsttuction. 
Negligible 0.000 
Minor 0.015 
Appreciable 0.030 
Severe 0.060 

' 
5. Effect of Vegetation 

Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
High Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

.,,. '!le 
6. Degree of Meandering ts - '3'I ~-

Minor 
Appreciable 
Severe 

TOTAL 

Overbank Gover 
Channel Length 
Valle Len th 

0.00 
0.15 X ns* 
0.30 X ns 

Le.++ &NK 

',_ ·-

•. 

·" . 

,o,~-:: 

( J 
~-
_,,_ 

~ r...:· ,--, 
l; -- ,./ 

. 
' ; ,r .. .. 

I 
I 

\ 

. 1/0 

Tributarv· 

Cnan.ne I 

~ 
.. .. 

c__) --

uO s;-

0 --· -·· 

o~s· 

~ -. . G J 
. ..) 

0 - -

' i , !).8'6 
i 

* ns - subtotal of n values in Steps l through 5. 

Cs 13, I 

121~t C1>-tJK 
V 
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.. 
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'--~:> 

' 
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HYDROLOGY By: 
Mannings 11 n 11 Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed· "" A -r T '= "'-".. I 1.).1, E f-1'1 I<; 

Cross-Section 

1. Basic "n" 
Eart:h 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg, or Roughness of 
Channel Sides !i, Bottom 
Smoot:h 0.000 
Minor 0,005 
Moderat:e 0.010 
Severe 0.020 

3. Changes in Size !i, Sha11e 
of Cross-Section 
Grndunl Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.ots 

4. Effect: of Obst:ruct:ion 
Negligible 0.000 
Minor 0.015 
Appreciable 0.030 
Severe 0.060 

5. Effect of Veget:ation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
lligh Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

J,--14Qb 
J,[ 

6. Degree of Meanderingh,,- 1~3, ,, 
Minor 
Appreciable 
Severe 

TOTAL 

Overbank Cover 
Channel Length 
Valley Len th 

0.00 
0.15 
0. 30 

-
l ;;'1 
I 5 

X ns* 
X ns 

Le..++ &Nk 

I (___,, J 

or• c;-I ,__,.I -

10DS-

r - . -,, 
·v .. ' __ ,_,.,. 

- ,) C 

'v --

\ \ D 

\ 

, I I 0 

Tribu"a~"· 

Cha1tne I 

- -, 
'. - ,_ 

I ( , 

--Y -. 

,----, - l/ - -

1-, '' 

, -
C--:, ---

r· 
.L) _.:) ',~ 

(15(,os) = 

, oo'1S-

I 
' ._s~a I 

* n5 - subtotol of n volues in Steps 1 through 5. 

cs 13,5"" 
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HYDROLOGY By: 
Mannings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS cs 
Watershed· M ,-.,- TE"'~•• -, .l\l<E l"Pl \<; Trlbnt~-u• 

Cross-Section L<'.-++ &Nk Cha 11ne I Hil-D\tJK 
~ 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 r~ (, r - , 

- [..) ,· L.-
Coarse Gravel 0.028 

2. Irreg, or Roughness of 
Channel Sides ~ Bo!;!;om 
Smooth 0.000 
Minor 0.005 ,ooS ooS--0.010 -Moderate [;(\'-._ . --Severe 0.020 

3. Changes in Size~ Shape 
of Cross-Section 
Gradual Changes 0.000 

,:; ! c--
Occasional Changes 0.005 -- """ - , V _.:;,, 

.J ,_ -- , 
Freq. & Wide Var. O.i00-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 

,(,,IS-Appreciable 0.030 ~-- -ClS -- - -
Severe 0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 --High Retardance 0. 025-0 . .050 I ::, I ' ~-

- , -
\ {J 'v l 

Very High Retard. 0.050-0.100 . -

SUBTOTAL . . .--
'\'.) (c, C) ' "J ~). __ . -, :j '::;. . --- -

~s-= r .2 ,.-J 

6. Degree of Meandering -.Jr,,- 11c-r1 

Minor 0.00 l <j 

I 
10.1S)(.03s') ~ 

Appreciable 
Severe 

TOTAL 

Overbank Cover 
Channel Length 
Valle Len th 

0.15 x n5 * 
O.JO X ns 

! 
.OGO ! 

i 

* n5 - subtotal o[ n values in Steps 1 through 5. 

,065J S-

ol/o 00(:) 

. 
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HYDROLOGY 
Mannings "n 11 Worksheet 

By:. 
Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed: M A -r -r E !').O_.IL.J.Jll< E' f-l"I lC::: Trlhu~aru• 

Cross-Section L<:'...f+ &Nk Cha 11.ne I 

1. Basic "n11 

Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 / -- ,---.., , I) ·J d 
Coarse Gravel 0.028 ·J / .. lj 

2. Irreg 1 or Roughness of 
Channel Sides f, Bo~tom 
Smooth 0.000 , 

Minor n nne 
V.VU::J 

,DDS-Moderate 0.010 - o--
Severe 0.020 

3. Changes 1n Size f, Sha11e 
o[ Gross-Section ( -· 
Gradual Changes 0.000 ,.. ~ ;· 

-
Occasional Changes 0.005 So _) :J v~ I 

-..... 
J;',.-.,.n 1.. t.H rlo \Tnr n 1nn_n n1~ 
L L '-"'i • ~ ......... .:. -.ca.a.. v • .&.'-'v-v • ...,.,_.., 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 .oos- ... .. 
Appreciable 0.030 -,__, 
Severe 0.060 

5. Effect o[ Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 -High Retardance 0.025-0.050 • ·j l c..._ 

,() 0 ~ 'J _, 

Very lligh Retard. 0.050-0.100 

.11-,+\1~ 15 r) qlcl'-C'1 (ID" <ui) 
, '• ~· SUBTOTAL : r, 

r:i?7 l \_,, ~-r V 1-
0..,J{I I 1 ~-::, :, I c1:,1. .. )r\ ' '✓,,/ 

6. Degree of Meandering 
Minor 0.00 \ 

I - o-Appreciable 0.15 X ns* I 

' Severe 0.30 x ns 
, 

:.. q I ,-
TOTAL • 01..{ 0 I _o-;;;. t..f 
Overbnnk Gover 

* n5 - subtotal of n vnlues in Steps 1 through 5. 

~1<JfJ 0-t-J~ 

I (J 
C 

.DO --":::, 

.. ,...... 
' 0 I 

I~., 

(.- c;_-/ ',._.. 

' - ' ( 
1_,.,' - --

, 
:) . ,:) I j 

I 
! 

,u'-{O l 

(3151,D) 7/88 



• 

• 

• 

HYDROLOGY By: 
Mannings "n 11 Worksheet Date: 

GIIANNEL GOEFFIGIENT OF ROUGHNESS 

Watershed· M A -r T G <.nu I .Ale E J'P• l<: 

Cross-Section 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. I rreg 1 or Roughness of 
Channel Sides fl, Bo!;!;om 
Smooth 0.000 
Minor 0.005 
Moderate 0.010 
Severe 0.020 

3. Changes in Size fl, Sha11e 
of Cross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
Appreciable 0.030 
Severe 0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
lligh Retardance 0.025-0.050 
Very lligh Retard. 0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
Minor 
Appreciable 
Severe 

TOTAL 

Overbnnk Cover 
Channel Length 
Valle Len th 

0.00 
0, 15 X ns* 
0. 30 X "s 

L~++ &Nk 

/0 ) 
' .... J 

r~ ~' 
• V: ...... ,• 

,oos-

:,) 
-•· 

I 
' \. .- -

.. 
' : ,_, ._, 

I : ---

I I ':J 

Tributarv· 

Cnattne I 

r -, 
(.,, ~; u 

ooS-

~-· u .J 

Cf< .. .../ , ~ 

. 
... ·,.) -~ .. 

,>,, I 
,-..Jlc .. -

- o-

,QC:oo 

* ns - subtotal of n values in Steps l through 5. 
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HYDROLOGY By: 
Mannings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed· M "T TE.,~., I '"'E ""'' ,.,. 
Cross-Section 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

~ Irreg, or Roughness of 
Channel Sides !'l, Bo~tom 
Smooth 0.000 
l·H.nor n nn< 

U,UUJ 

Moderate 0.010 
Severe 0.020 

3. Changes in Size !'l, Shal)e 
of Cross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obs true tion 
Negligible 0,000 
Minor 0.015 
Appreciable 0.030 
Severe 0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Hedium Retardance 0.010-0.025 
High Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
Minor 
/lppreclnble 
Severe 

TOTAL 

Overbank Cover 
Channel Length 
Valle Len th 

0.00 
0. 15 X ns* 
0.30 X ns 

L~++ &N/( 

. \..,/ ,:.~ > 

..-, r-
_" "· t I '--~ 

,!._.\,._./__, 

,. .. c·· 
I !_,.) l...,~' ~ ' 

- _,- ,' -
I()•.- I._,, 

CC. 
I , - ,_,.1 

\ 
r ' 

i,/ u 

.,oo 

Tributar"• 

Cha ri.ne. r 
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" 

'• .,_,. 
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_ .. ( ', 
• j -
~ 

.. ' . ··-\ 
~ 
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. ~-

'-i 
,-
':;;; . \..,• 

- o-

0°/S 

* ns - subtotal of n vnluc,s in Steps 1 through 5. 
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HYDROLOGY By: J. 
Mannings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed: M A"T -rt :SOtl l-Al<;E £ I" I 

Cross-Section 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg, or Roughness of 
Channel Sides 1i, Bottom 
Smooth 0.000 
Minor 0.005 
Moderate 0.010 
Severe 0.020 

3. Ghanges in Size 1i, Sha11e 
o[ Gross-Section 
Gradual Ghanges 0.000 
Occasional Ghanges 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0. 015 
Appreciable 0.030 
Severe 0.060 

5. Effect of Vcgetntlon 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
High Retardance 0.025-0.050 
Very lligh Retard. 0.050-0.100 

SUBTOTAL 

__p ':::.-: l. JI,, la 

6. Degree of Meanderingi,., :,aqo 
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Severe 
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Overbank Cover 
Channel Length 
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HYDROLOGY • '7 By: 
Mannings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed· M""-r-r6<." .. ''"'E "-Pl le: 

Gross-Section 

1. Basic "n" 
1""--o-L n non 
l:,il L Lll V.VLV 

Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg, or Roughness of 
Channel Sides ~ Bottom 
Smooth 0.000 
u: f .... ,...,.. 0.005 I I.A.I.,..., ... 

Moderate '0.010 
Severe 0.020 

3. Changes in Siz.e f'! Sha11e 
of Cross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
i;"rein 1.. Uiir1o Var. n.Nlil.n.n1, ,.. .. ...... '1 • - .. ............ 

D 10 · c, , ' . , 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
Appreciable 0.030 
Severe 0.060 

5, E[fec t o[ Vegetation . 

Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
High Retardance 0.025-0.050 
Very High Retard. 0 .050-0. iOO 

SUBTOTAL 

~,. '2 ~,;) 0 

6. Degree of Meandering Q_ ho,-;.. .'.)(c96" 

Minor 
Appreciable 
Severe 

TOTAL 

Overbnnk Gover 
Channe 1 Length 
Vnlle Len th 

0,00 
0.15 
0.30 
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X ns 
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HYDROLOGY By: 
Mannings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed: M -""T TE.,_,..,.., I LI.Ire, Fl"I "" Tr•hutarv· 

Cross-Section 

l. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg, or Roughness of 
Channel Sides & Bottom 
Smooth 0.000 
Minor 0.005 
Moderate 0.010 
Severe 0.020 

3. Changes in Size & Shape 
of Cross-Section 
Gradual Changes 
Occasional Changes 
Freq. & Wide Var. 

0.000 
0.005 
0.100-0.015 

4. Effect of Obstruction 
Negligible 
Minor 
Appreciable 
Severe 

n nnn u.uvu 
0.015 
0.030 
0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 
lligh Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
Minor 0.00 I 
Appreciable 0.15 x ns* , 
Severe O. 30 x n9 

TOT/IL 

Overbnnk Cover 
Channe 1 Leng th 
Valle Len th 
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HYDROLOGY By: 
Mannings "n" 1/orksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed: NI = w .t!:1' T ~ ~ON Lil.le"' Ff"M<; ... T ib tr · r u av. 

Cross-Section L~++ &Nk Chan.ne I H9}d· 0>.NK 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. Irreg 1 or Roughness of 
Channel. Sides ~ Bo!;tom 
Smooth 0.000 
Minor 0.005 
Moderate 0.010 
Severe 0.020 

3. Changes in Size ~ Sha11e 
of Cr-ass-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
Freq. & 1/ide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
Appreciable 0.030 
Severe O.OGO 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0.010-0.025 ... 

Retardance 0.025-0.050 tttgh 

Very High Retard. 0.050-0.100 

SUBTOTAL 

6. Degree of Meandering 
Minor 
Appreciable 
Severe ! 

TOTAL 

Overbnnk Cover 
Channel Length 
Valle Len th 

0.00 
0.15 X ns* 
0.30 X ns 
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HYDROLOGY By: 
Mannings "n" Worksheet Date: 

CHANNEL COEFFICIENT OF ROUGHNESS 

Watershed· M A""f TE~~-· ,--,,.,E r 

Cross-Section 

1. Basic "n" 
Earth 0.020 
Rock 0.025 
Fine Gravel 0.024 
Coarse Gravel 0.028 

2. I rreg, or Roughness of 
Channel Sides & Bottom 
Smooth 0.000 
Minor 0.005 
Moderate 0.010 
Severe 0.020 

3. Changes in Size & Sha11e 
of Cross-Section 
Gradual Changes 0.000 
Occasional Changes 0.005 
Freq. & Wide Var. 0.100-0.015 

4. Effect of Obstruction 
Negligible 0.000 
Minor 0.015 
Appreciable 0.030 
Severe 0.060 

5. Effect of Vegetation 
Low Retardance 0.005-0.010 
Medium Retardance 0 .. 010-0. 025 
lligh Retardance 0.025-0.050 
Very High Retard. 0.050-0.100 

SUBTOTAL 

~-~ 7 (,,,-
6 - Degree of Meandering .9.,._ e,ss 

Minor 
Appreciable 
Severe 

TOTAL 

Overbank Cover 
Channel Length 
Valle Len th 

0.00 
0.15 X ns* 
0. JO X ns 

Tri bu tan·· 

Le..++ &NK Cha l't.ne I 
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* ns - subtotal o[ n values in Steps 1 through 5. 
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Surnroat·y 

Based on ra i nfa I I i nfc,t·rnat I on ft·om the Branch County SCD 
Weather Station located at the Branch Area Career Center, 
,;,. • rS4 i n c hes -:, f t· a I n f e I I between 7 : 00 PM c, n May 3<) , 1 9~:·:.i a r1 d 
7:00 PM on May 31, 1Q89. This approximates a 500 year i4 
hc,ut· stot·rn. 

Water surface prof1 Jes for the computed 24 hour 500-year 
flood were generally within a foot of h13h water marks 
observed f(,r the May ~:(1 - May ~:f---;-1'?8'? flood. (See Sect I on '5) 
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FLO~ INTERPCn.ATED L!NEARLI rn,:1M C"!NNEL B,JTTOMHH< 
,:.9,5 0.Q(l 0.51 (l.5{ 
!="LOW INTERPOLATED LINE~R!...'t !=~1~r'. (~1ANi~E!... BC,TTOMHHf-

-=-- ,-, __ ,,_ ,'.' 

..:.:::: .(, 

~'-\l,I_ 

;--;_.- .:c. 

': ... :.-·,-
' - ,_,_ - -

,) , ('l_l 

(!, (, -' 
')_ ·•,) 

'. ,(l,_, 

(1.(1,) 

-+--,..a..;;. 

1), ,.:,l 4,_,_, 

,_1,:S 

_'' : f :, ' -
u. :.,7 

-= - '~ 

,, 

Q ------ACRES FLOODED-------
CFS FLOODPLAIN Ji::H\.. 

D4tii'1Gt: CHANtic.L 

iJ.0 

135.c, ) • ,:it) C.45 -·•-

ST~RTINb 
cs~ 

ELEV 
FT 

:•,:•: ,C 

-ii,,__, -

CRIT 
ELEV 

:'T 

tn~•riESSAGE- EL!:V BELO~ FIRST P~OFiLE. i=LOW l!'.f;~::i;:(,:_F~I; LINEARLY FfiQ;';] CHii.~:\~L BOTTOMHhf 

Di;Nr FULL 90~.(l 8L.! 135.b Q.(10 t).45 (l,.!] 

5LO?E 
FT/FT 

(,J _..:.:-
1 ·' ,;:, 

C -,::: _.,_,_ .... 

•
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lalSP2 XEQ 03/21/88 
REV 09/01/82 

------------------------------80/80 LIST OF INPUT OATA------------------------------
t.lSP2 20. 
TITLE SAUK RIVER-FPMS-BRANCH co.; MI. 
TITLE FPMS-PRESENT CONDITIONS 10-23-87 REV.3-88 
COMMENT DNR CORRECTIONS 01-26-88, 02-22-88.ICS 46.0 & CS 34.0> 
TITLE DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 
DISCHARGE -1. 435. 855. 1220. 1345. 
STAR TE 29.5 925.2 926.3 927.2 927.5 
TRIB 39.9 41.1 43.1 45.5 47.9 
OUTPUT PSK 
REACH 29.5 
SEG~ENT 29.5 
NYALUE .11 
SEGMENT 29.5 
NVALUE .O<t9 
SEGMENT 29.5 
NYALUE oll 
SECTION 29.5 

ENDTABLE 

-100. 
-2 8 • 
-10 • 
5. 
20. 
35. 
100 • 

REACH 29.8 
REACH2 
REACH 
REACH 2 
SEGMENT 
NVALUE 
S[G1A,E.NT 

29.9 
29.5 
23.9 
.085 

29 ·" 
NVALUE .0'19 
SEGMENT 23.9 
NVALUE .085 
ROAD 30.0 
BPR 30e0 
GIRDER 935.q 

-1'1• 
14 • 

ENDTABLE 
SECTION 30.0 

-1ao. 
-5 0 • 
o. 

1. 
1 

2 

3 

932. 
926.6 
921.8 
922.3 
923. 
925.<t 
932. 

l • 
.., ' G •-'-

1. 
5.E,. 
1 

2 

3 

2.1 
A 
934.9 
936.3 
9 36.6 

9 40. 
935.3 
927.8 

o. 
N 

C 

N 

-100. 
-20. 
-5. 
10. 
2i. 
'12. 

1100. 

1100. 

N 

C 

N 

100. 
3 
o. 
-14. 

-150. 
-1 'I • 
14, 

o. 
-28. 

35. 

100. 

'J3 0 • 
923.7 
921.9 
922.3 
923.8 
930. 

1100. 

1100. 

-20. 

100 • 

100, 

,8 
935. 

935,4 
936,3 
928,8 

92E, .e. 

925.4 

932 • 

-30. 
-15 • 
o. 
15. 
25. 
100. 

926.6 

932, 

2,7 
14. 

-100. 
-14, 
14, 

1820. 
928.6 
49.1 

93 o. 
922. 
922•1 
92205 
924.4 
930. 

93'1,9 

932,'I 
928,7 
936.6 

1 
2 
3 

3A 
3A 

4 
7 

10 
11 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28. 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
'12 
43 
44 

4 4B 
45 
4 6 
47 

' 
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• • IISP2 XEQ 03/21/88 SA.UK RIVER-FPMS-BRA.NCH co.; Ml• PA GE 1 ,._ 

REV 09/01/82 DIS CHARGE FROM SOUTH LAKE TO SPRAGUE STREET •• (. ------------------------------80/80 LI ST OF INPUT DA.TA.------------------------------ • 'I 3 • 935.s 79. 935.1 179 • 935.4 48 
279. 93803 31 0 • 9'f O • 48B 

• ENDTABLE 49 • REACH 30.1 1. 1 0 0. 1 00 • 50 
REACH2 29o5 508 51 ,. SEG!-IENT 30.1 1. N -28. 92&.f, 52 ., 
NVALUE .07 53 
S[GMEN T 30.1 2 C 35. 925. 4 54 

• NVALUE .039 55 ., 
'SEGMENT 30.1 3 N 10 0 • 932 • 56 
NVAL UE .055 57 ,. REACH 30.9 lo 250. 250. 58 ., 
REACH2 29.5 E, • 59 
SE GM ENT 30.9 1 N -28. 92&.E, 60 

• NVALUE .01 61 •• SEGMENT 30.9 2 C 35. 925.'+ 62 ' 
NVALUE .039 63 

• SEGMENT 30.9 3 N 100. 932 • 64 .,, 
NVALUE .055 65 
ROAD 31 • D 2.1 100. 100. 6& 

• BPR 31.0 A. 3 67 •• GIRDER 93bo4 935.E, o. .8 2.1 68 
-22.s 94 lo 1 -22. 5 935.9 22. 5 9 3506 69 

• 22.5 9'11.1 70 ._, 
ENDTABLE 71 
SECTION 31.0 72 

• -4 50 • 94 o. -4 00 • 939.1 -300. 938.2 73 •: -2 00 • 937.7 -100. 937.5 -22 .6 938.9 74 
-22.s 9 41. l -22.5 933 • l -11.5 932.9 75 

• -12 • 929.6 o. 928. 12. 92 9. 7 7& ., 
17.5 93207 22 • 5 933. 22. 5 941.1 77 
22 • & 93808 100. 938. 200. 938.4 78 

• 30 o. 938.7 '18 0 • 9,40 • 79 •• ENDTABLE 80 
REACH 31 .1 lo 10 0. 100. 81 

• REACH2 29.5 E,.3 82 ., 
SEGMENT 31.1 1 N -20. 92&.6 83 
NVALUE 0055 84 

• SEGMENT 31.1 2 C 35. 925.4 85 •: NVALUE .039 8& 
SEGMENT 31 • 1 3 N 100 o' 932. 87 

• NVALUE .125 88 •• REACH 31.9 1. 750. 750. 89 ,, 
REACH 2 29.5 809 90 

• SEG)IIENT 31.9 1 N -20. 92506 91 ., 
·• • 
• •• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; Mr. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

------------------------------80/80 
NVALUE .055 
SEG,'-IENT 31.9 2 C 
NVALUE 0039 
SEGMENT 3l o5 3 N 
NVALUE 0125 
ROAD 32.0 2.7 100. 
BPR 32.0 A 3 
GIRDER 93702 93607 300 

-1so1 942o5 ..:15.1 
15.1 94205 

ENDTABLE 
SECTION 32.0 

-3350 

ENOT ABLE 
REACH 
REACH2 
REACH 
SEGMENT 
NVALUE 
~EGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

ENDT AB LE 

-15.1 
15ol 
200. 

32.1 
3? • 9 
32 • 9 
32.9 
o07 
32 .9 
.049 
32.9 
.07 
32-9 
-2so. 
-115 • 

10. 
90. 

ROII.D 33.0 
BPR 33.0 
GIRDER 9~0.6 

-lbo3 
15.3 

ENDTABLE 
SECTION 33.0 

-&oo. 
-3 00 • 
-16.4 
•l6o3 
1~.3 

9440 
94 2.5 
931 ol 
94400 

lo 
-1.5 
lo 
1 

2 

3 

945. 
944. 
935. 
93205 
944. 

2.1 
A 
94 Oo 
943.5 
943.5 

9q5.3 
942. 5 
94300 
934.3 
9q3.5 

-2 0 0 • 
-15.1 
15 o 1 

10 o. 

25 0 o 

N 

C 

N 

-UJOo 
-6 0 • 
-io. 
35. 
28 0. 

20 0. 
3 
o. 
-16 • 3 

-5 00. 
-2.0 0 o 

-16.3 
o. 
l&.4 

LIST OF INPUT 

350 

l 00. 

1000 

08 
93608 

941.& 
93107 
942.5 

100 o 

250. 
-450 

35. 

28 o. 

944. 
94'i.2 
933 • 
9 '+ 1, 
946, 

2000 

,8 
94 0 • 1 

943.'I 
942.'I 
943.5 
932.5 
9<t3.0 

DATA------------------------------
92 

9250'1 93 

'2o 7 
15ol 

-100. 
o. 
100. 

94209 

941. 

94&o 

-1500 
-45 o 

o. 
40. 

2.1 
16.3 

-4 0 o. 
-10 o. 
-l6o3 
16. 3 
100. 

93607 

942.7 
931.3 
942.0 

94 3o 
942.9 
93207 
942. 

94 o. 0 

9'1208 
942,4 
9'f0ol 
934.3 
9'!2.9 

94 
95 
96 
97 
98 
99 

100 
101 
102 
101\ 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 

118A 
11 BG 
1188 
11 BC 
118D 
11 BE 
llBF 

119 
120 
121 
122 
123 
124 
12~ 
126 
127 
128 
129 
130 
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IJSP2 XEQ 03/21/88 SAUK RIVER-FPMS-BRANCH co.; MI. Pl>.GE 

•• REV 09/01/82 DI SCH A RGE FROM SOUTH LAKE TO SPRAGUE STREET ., 
• ------------------------------80/80 LIST OF INPUT OATA------------------------------ • 20 o. 944.1 300. 946.9 131 ' 

ENOTABLE 132 ,. REACH 33 .1 1. 100. 1 oo. 133 • REACH2 32.9 0.1 134 ' 
SEGMENT 33 .1 1 N -45. 9'12 • 9 135 

•• NVALUf. .085 136 • SEGMENT 33 • 1 2 C 35. 941 • 137 ! 
NVALUE • 0 '19 138 

• SE6/lENT 33.1 3 N 280. 946 • 139 ., 
NVALUE .085 140 
REACH 33.9 1. 3100. 3100. l '11 

• REACH2 32.9 11. 142 • SEGMENT 33.9 1 N -45. 9'12 • 9 143 ' 
NVALUE .085 144 

• SEGMENT 33.9 2 C 35. 9'11 • 145 • NVALUE oD'l9 146 ' 
SEGMENl 33.9 3 N 280. 946 • 1 'I 7 

• NVALUE .085 148 • ROAD . H.O 2.7 100. 1 oo • 1~9 ' ' CULVl 34.0 1. 32133. 150 

•• CULV2 706 1 ti .5 48• 9'1'1.7 94'1.3 151 • CULVl 34.0 1. 32133. 152 
CULV2 706 1'1.5 48. 944.4 944.3 153 

• SECTION ;H.O 154 • -510 • 960• -5 09. 960. -508. 960• 154A I 

-500. 954. -400. 952. -400. 96 o. · 151/B 

• -245. 96 o. -245. 952. -225. 952. 155 • -225. 9£, o. -19 0. 960. -190. 952• 156 ' 
-1'10• 952. -105. 952. -58 • 954. 157 ., 

• o. 957 .a 50. 958.2 100. 959.5 158 • 15 0 • 96 o.4 159 
[NOTABLE 160 

• REACH 34 • 1 1. 100. 100. 161 • REACH2 32.9 10.8 162 
SEGMENT 3'1.1 1 N -45. 942.9 163 

• NVALUE .085 161/ • SEGMENT 34 • 1 2 C 35. 941. 165 I 

NVALUE .049 166 

• S£6"1ENT 34.1 3 N 280. 946 • 167 • NVALUE .095 168 
REACH 34.9 1. 35 o. 350. 169 

• REACH2 32 • 9 13.6 170 • SEGMENT 3q..9 1 N -45 • 942.9 171 
NVALUE .085 172 

• SEGMENT 3q. • 9 2 C 35. 941. 173 • ! 

• • 
• • 
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IISP2 XEQ 03/21/88 SAUK RIVER-FPMS-BRANCH co.; '1 r • PAGE 4 

• REV 09/01/82 DISCHARGE FROM SOUlH LAKE 10 SPRAGUE STREET • \ 

• ------------------------------80/80 LIST OF INPUT DATA------------------------------ • NVALUE .049 174 : 

SEGMENT 3'1 • 9 3 N 280. 94 6 • 175 

• NVALUE .095 176 • ROAD 35.0 2.7 100. 100. 177 
BPR 35.0 8 3. 1 78 ,. GIRDER 961.8 961 .3 45. .0 2.1 179 • -14. 965.5, -14. 961.3 14. 961. 3 180 ' 

1 If• 9&5.5 181 

•• ENOlA8LE 182 • SECTION 35.0 183 
-2 00 • 966.2 -2 00. 9&5.1 -100. 965.4 184 

• -1 If• 9&5 .5 -14. 947.7 o. 946.lf 185 • 1'+. 94 7 • 7 14 • 9&5.5 100. 965.9 186 ' 
200. 966.2 187 

• ENOT ABLE 188 • REACH 35.1 1 • 100. 100. 190 ' 
REACH2 32.9 1308 191 

• SEGMENT 35.1 1 N -45. 942.9 192 .. NVALUE .085 193 
SEGMENT 35.1 2 C 35. 941. 194 

• NVALUE .054 195 
~ SEGMENT 35.1 3 N 280. 946 • 196 

NVALUE .1 197 

• REACH 35.9 1 • 900. 900. 198 • REACH2 32.9 18.3 199 \ 

SEG~ENT 35 • 9 1 N -45. 942 .9 2 00 

• ,,VALUE .085 2 01 • SEGMENT 35.9 2 C 35. 941 • 202 ' 
NVALUE 0054 203 

\ 

•• SEGMENT 35.9 3 N 280. 946. 204 • IJVALUE .1 2048 I 

ROAD 36 • 0 2.1 100. 100. 205 

• BPR 3 E, • 0 B 3 2 06 • GIRDER 96 o. 7 960.2 45. a.a 2.1 207 ' 
-17.5 964.2 -11.5 960.3 11.5 96 0.2 2 08 

• 17.5 964.1 209 • ENOTABLE 210 I 

SECTION 36 • 0 211 

• -1660. 964. -1659. 9e,4. -1658. 964. 211A • -15 2 0 • 962. -1290 • 960.6 -1020. 96 0.6 2118 I 

-980. 962. -100. 964. -43 o. 965.3 211C 

• -250. 963.5 -2 00 • 963.1 -150. 961.9 212 •• -100 • 961.l -5 0 • 960.7 -18 • 960.6 213 i 

-17.5 964.2 -11.5 951.B o. 951.3 21 4 

• 17.5 951.1 17o5 964.1 18. 96 o.5 215 
~ 

' 

• • 
, •. • ..,, 
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WSP2 XEJ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

------------------------------80/80 LIST OF INPUT OATA------------------------------

200. 
35 o. 

t.NU f AtlLt. 

REACH 36.1 
REACH2 32 .9 
SEGMENT 3S.1 
NVALU[ .oas 
SEGMENT 36,l 
NVALUE • 054 
SEGMENT 3S ,1 
NVALUE .oas 
ROl!.O 37,0 
BPR 37.0 
GIRDER 95905 

ENOTABlE 

-13. 
13. 

SECTION 37.0 

£NOTABLE 
REACH 
REACH2 
SEGMENT 
NVALUE 
SC GHENT 
NVAL.UE 
SEGMENT 
NVAL.UE 
REACH 
REACH2 
SEGMENT 
NV/IL.UE 
SEGMENT 

SEGMENT 
NV 1!.L.UE 
ROAD 
BPR 
GIRDER 

-1.480, 
-855 • 
-2 70 • 
-13, 
13 • 
200, 

37.1 
32,9 
37,l 
.085 
37.l 
,059 
37,1 
,085 
37.9 
32.9 
37.9 
.oa5 
37 .9 
.05'1 
37 ,9 
.085 
39.0 
38 • 0 
962•7 

96 0.4 
961.1 
962.7 

1. 
18 .5 
1 

2 

3 

2,7 
A 
959,0 
963.l 
963,2 

96'1, 
960,6 
9&5.3 
963,1 
952.9 
964,8 

l, 
20,1 
1 

2 

3 

1. 
21 .a 
l 

2 

3 

2.1 
A 
962.2 

100. 
25 0 • 
'100. 

100. 

N 

C 

N 

150. 

o. 
-13. 

-1335. 
-110. 
-200. 
-13, 
13 • 
300. 

100. 

N 

C 

N 

17Ca. 

N 

C 

N 

100. 
3 
o. 

96!).2 
961.5 
963.7 

1 oo. 

280, 

150. 

0.8 
959. 

962. 
962, 
962.7 
952.5 
963.2 
965.9 

100. 

35. 

280,. 

1700. 

-45 • 

35. 

280. 

100. 

150. 
300, 

9'12 • 9 

941. 

9'1&. 

-1115 • 
-53 o. 
-iOO. 
o. 
100. 

941 • 

941. 

946. 

960.7 
962.0 

959.1 

9 6 n.e, 
96'1. 
962, 2 
952.7 
9 63.1 

216 
217 
218 
219 
220 
221 
222 
223 
22'1 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 

234A 
2348 

235 
236 
237 
238 
239 
240 
241 
242 
243 
2'14 
2'15 
2 '16 
2 t; 7 
248 
2'19 
250 
251 
252 
253 
254 

254B 
255 
256 
257 
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~SP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; Ml • 

DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

------------------------------80/80 LIST OF INPUT DATA------------------------------
-15 • 965 • 7 -15. 962 • 2 
15. 965.7 

ENDTABLE 
SECTION 38.0 

-390. 
-125. 
-15 • 

1s. 
75. 
375 • 

ENDTABLE 
REACH 38.l 
REACH2 32.9 

38.l 
.085 
38.1 
.074 
38 • 1 
• 085 
38.9 
38.9 
• 085 
38.9 
• 0 74 
38.9 
.oas 

966. 
963.7 
955.4 
965. 7 
Q'-.la_7 
✓ U7 • I 

966. 

1. 
22. 
1 

2 

3 

1 • 
1 

2 

·3 

-325 • 
-25 • 
o. 
25 • 

175. 

100. 

N 

C 

N 

900. 
N 

C 

N' 

964.7 
964 • !> 
954.5 
965 • 2 
962.9 

100. 

35. 

28 o. 

900. 
-32. 

30. 

225 • 

15. 962.2 258 

-275. 
-15. 
15. 
50. 

941 • 

94 6 • 

9&4. 

964. 

9&9 .5 

963.8 
965.7 
9 55. 2 
965. 
964.£:. 

259 
260 
261 
262 
263 
264 
265 
266 

<;f"f.Mf"NT 

NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
REACH 
SEG~ENT 
NVALUE 
SEGHENT 
NVALUE 
SEG~ENT 
NVALUE 
COMMENT 
SECTION 

CS 38.9 SCALED FROM CS 39.0 AND 2FT. CONTOUR MAP. 

267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
29& 
297 
298 
299 
3 00 
301 
3 02 

ENDTABLE 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEG,~EN T 
NVALUE 
SECTION 

3 8 • 9 
-250. 
-50 • 

-12. 5 
30 • 

967.l 
963 • 1 
958.5 
96'1.0 

225 • 969.5 

39.0 
39.0 
• 085 
39.u 
• 0 <t 0 
39.0 
.050 
39.0 
-25 0 • 
-50. 
-22 • 5 

1. 
1 

2 

3 

96 7.1 
963.1 
964.3 

-22 0 • 
-3 7 • 
o. 
75. 

100 • 
N 

C 

N 

-22 0 • 
-.37 • 
-11.s 

963.2 
9&3 • 9 
958.2 
964.1 

10 0 • 
-17.5 

17.5 

225. 

963.2 
963.9 
96 '+ • 1 

-150. 
-32 • 
12 • 5 
I 75 • 

964 • 1 

9&.3 • '+ 

9&9.5 

-15 0 • 
-21.5 
-12.5 

962. 6 
964. 
958.4 
96&.2 

962.& 
964.1 
962.5 

PAGE 6 

• 
• 
• 
• 
•• 

' • 
•• 
•• ' ., 

' 
' 

•• I 
I .1 
i 

•• I ., 
' ., 
! ., 
I ., 
I 

• .. , 
a! -, 

• 
• ·~ ..,, 



• 
• 

• 
• 
• 

• 
• 
,. 

. ·• ' 

• 
• 
• 
• 
• 
• 
• ,. 
• 

~SP2 XEQ 03/21/88 
REV 09/.01/82 

SAUK RiVER-FP~S-BRANCH Co.; Ml• 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

------------------------------80/80 LIST OF .INPUT DATA------------------------------
12.5 
75 • 

[NOTABLE 
REACH 39.1 

958.5 
962.3 
964.1 

1. 
REACH2 
REACH 
REACH2 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEC TI ON 

39.9 0.2 
39.4 
39.9 
39.4 
0085 
39.4 
• 0 3 'I 
33.'I 
• 0 't 5 
39.5 
33.5 
.085 
39.5 
• 0 3'1 
39.5 
.045 
39.5 
-160 •. 
-3 o. 
50. 

1. 
1. 
l 

2 

3 

1. 
1 

2 

3 

968. 
961.7 
963.1 

n 
Uo 

17.5 
175. 

100. 

750. 

N 

C 

N 

100. 
N 

C 

N 

-11 a. 
30. 
130. 

958.2 
963.'I 
966.2 

100, 

750. 

-32. 

30. 

225. 

100. 
-30. 

30. 

150. 

966. 
961.7 
964,7 

.~ ~ 

l. i:::::. J 

22.5 
225 • 

964 • 

969 .5 

961.7 

961,7 

967 .4 

-90. 
30. 
150. 

964.1 
969.5 

961.7 
96208 
96 7 • 4 

[NOTABLE 
COMMENT 
COM~ENT 
REACH 
REACH2 
SEGMENT 
NVALUE 
SEGMENT 
NV ALU E 
SEGMENT 
NVALUE 
REACH 
REACH2 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGHEN T 
NVALUE 
ROAD 

ASSUMED WOOD BOARDS ARE NOT REMOVED AND DEBRIS ON CS 39.5 
WHEN FLOOD OCCURS. 
3,.6 
3B.9 
33 • 6 
.085 
39.6 
.034 
39.6 
.045 
39. 7 
39.9 
39.7 
0045 
39.7 
.034 
39.7 
0045 
39.B 

1. 
1.1 
1 

2 

3 

i. 
.R 
1 

2 

3 

2.1 

10 0. 

N 

C 

N 

30 0 • 

N 

C 

N 

10 0 • 

1 00 • 

-32, 

30. 

225. 

300. 

-32. 

30. 

225. 

100. 

964 • 

964. 

969.5 

964. 

964 • 

969 • 5 

303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
3H, 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 

329 
330 
331 
332 
333 
33'1 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
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~SP2 XEJ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROM SOUTH LAKE TO ~PRAGUE STREET 

------------------------------80/80 LIST OF INPUT DATA------------------------------
BPR 39.8 A 3o 3q7 
GIRDER 9&3.9 963.4 O. ,8 2.7 348 

-11. 964.5 -11. 963.4 17, 963.5 349 
17. 964.5 350 

[NOTABLE 351 
SECTION 39.8 352 

-~40. 968. -210. 964. -120. 962.6 353 
-100. 96205 -80. 962,3 -30. 962.4 354 
-11.5 963.4 -11. 964 • 5 -11. 960.4 355 
o. 959. 11. 959,5 17. 964.5 356 
20. 964,2 30. 964,4 so. 966.2 357 
180, 967.3 358 

[NOTABLE 359 
REACH 39.9 1, 100 • 100, 360 
REACH2 38,9 .8 361 
SEGMENT 39.9 1 N ·32 • 96'1. 362 
NVALUE 0045 363 
SEGMENT 39,9 2 C 30, 964. 364 
NVALUE .034 365 
SEGMENT 39.9 3 N 225. 969.5 366 
NVALUE .045 367 
COMPUTE 29.5 39.9 29.5 367A 
------------------------------END OF 80/80 LIST------------------------------

PA GE 8 
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COMPUTE 29.5 39.9 29.5 367A 

-----------------------------STARllNG DATA FROM GIVEN ELEVATION------------------------------
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WSP2 XEQ 03/21/88 SAUK RIVER-FPMS-BRANCH co.; MI. PAGE 9 
REV 0-9-/01/82·· ·--~~ --D rs CH AR GE-FR OM- so U TH-t--A KE-· ·TO-SP RA GU E-S-T-R E GT~-- ~--~ 

RATING TABLE FOR SECTION 29.5 DA= 1.0 
NOo ELEV AREA CFS ---------ACRES FLOODED-------- STARTING CRIT FRICTION 

DAMAGE CHANNEL NON-DAM CSM ELEV SLOPE 
0 921 • 8 o.o o.o 
1 925.2 129.8 4 35. 0 .oo .oo • 00 43 5 • 0 0 923.8 • 00'122 

BANK FULL 925.4 140. 9 511 • 4 .oo .oo .oo 
2 92603 196.6 855.0 .oo • C! 0 • 00 855 • 00 924. B • 0 04 6 1 
3 927.2 255.0 1220.0 .oo .oo • 00 1220. 00 925 • 4 • 0 041 0 
4 927.5 274.9 13 45 • 0 .oo • 00 .oo 1345.00 925 • 5 • 0 03 9 0 

" C ".> o <. ,,1 a 7 10')ll_n I\ I'\ . n n . n" 10.?n_ n.n 9 25 .1 ., 0 03 3 3 J .r,ueu u ... .., • , ... u, .... u ouu ouu ouu .,,_ V'-"" • VU 

SEGMENT TABLE FOR SECTION 29.5 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 435. o. 435. o. 
435. VELOCITY FPS .5o36 .oo 3. 35 .oo 

2 DISCHARGE CFS 8550 o~ 855. o. 
855. VELOCITY FPS 4.38 .oo 4.36 .53 

3 DISCHARGE CFS 1220. o. 1218. 2. 
1220. VELOCITY FPS 4o84 .oo 4 • 83 • 7 'I 
4 DISCHARGE. CFS 1345. o. 1342. 3. 
1345. VELOCITY FPS 4o95 .oo 4.95 .79 
5 DISCHARGE CFS 1820. 1. 1812. 8. 
1 B 2 0o VELOCITY FPS 5.32 .52 5.32 .96 

1 ELEV 925,2 KD 669 7 • 1. 6695. 1. 
2 ELEV 926. 3 KD 12591. 1. 12586. 4. 
3 ELEV 92702 KO 19063. 2 • 19034. 26. 
'I ELEV 9 27 .5 KD 21536. 2. 21492. 41. 
5 ELEV 928.6 KD 31534. 10. 31398. 126. 

• 
• 
• 

• 
•.:: 
-· • 
• 
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WSP2 XEQ 03/21/88 

---- REV -0-9/-011-82-

ELEVATION 
921080 
922. 
923. 
924. 
925. 
926. 
927. 
928 • 
929. 
930. 
331. 
932. 
933. 
334 • 
935. 
93&. 

SAUK RlVER-FPHS-BRANCH co.; MI. 
--~O I S CH AR GE~E.R O/'l __ s O u_T_H_L AK E~T o __ s PRAG U E~STR E E_T_~ ~~ _ 

KO TAB LE FOR CROSS SECTION 29.5 

) 
AREA KO KO BY SEGMENT 

o. 
1 • 12 • 1. 10. 1. 

29. 754. 1. 752. 1. 
10. 2877- 1. 2875. 1. 

119. 5940. 1. 5938. 1. 
178. 10782. 1. 10 7 79 • 1. 
242. 17487. 1. 17 464 • 19. 
309 • 25882. 4. 258 G3 • 12. 
377. 3 5590. 16 • 35399. 175. 
469. 46678. 67. 46116. 379. 
E,48. 60277. 942. 57 965. 1170. 
848 • 7 7 2 51 • 3033. 70872. 3218. 

10'18. 96453. 5714. 84 712 • 5768. 
1248. 116580. 7931. 99171. 7901. 
1448. 138817. 10726. 114664. 10556. 
1&48. 163200. • 141 89 • 131179. 13809. 

PA GE 9K 

• 
• 
• 
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• 
• 
• . 
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SAUK RIVER-FP~S-BRANCH co.; MI. PA GE 1 0 l,/SP2 XEQ 03/21/88 
- • --------------REV---09/ 0-1-/ 82-- ~-------'D I·S GH A R GE-FROM- SO U-T-H-L-A KE- T.0-S ~RAG U E. S-TR EE T-~- ------~---~ 

• 

• 
• 
• 
• 
• 
• 
• 
• 

e 

• 
• 
• 
• 
• 

RATING TABLE FOR SECTION 29.8 
NO. ELEV AREA 

0 923.9 0 • 0 
BANK FULL 927.5 14 o. 9 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 927.8 l5b.9 
2 929.0 236.0 
3 930.0 302.4 
4 930.2 317.2 
5 931.3 391. 7 

SEGMENT TABLE FOR SECTION 29.8 

CSH TOTAL 

DA= lo 0 
CFS 

o.o 
405.5 

ELEV BELOW 
435.0 
855.0 

12 2 0 • 0 
1345.0 
1820.0 

1 
N 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE. 
.no 
.oo 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

.oo 
FLOlol 

.oo 

.oo 

.oo 

.oo 
• 00 

.oo 
INTERPOLATED 

3 
N 

.oo 
• 00 
.oo 
.oo 
• 00 

:SIAKl!N{; 

CSM 

LINEARLY FROM 
43 5 • 0 0 
855.oo 

1220. 00 
13'15.00 
1820. 00 

CHANNEL 

CRIT 
ELEV 

~Kll.;l !UN 

SLOPE 

BOTTOM••••• 
9 25 .9 .......... ,. ,., 

• UUC::"f,.::, 

926 .9 .C!0259 
927. 5 • 0 02 3 7 
9 27 • 6 • 0 02 4 7 
9 28 • 2 • 002 3 3 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS '135 • o. 435. o. 
435. VELOCITY FPS 2.79 .oo 2. 77 .oo 

2 DISCHARGE CFS 855. o. 854. 1. 
855. VE!.OC!TY FPS 3066 .oo 3.65 e51.f 

3 DISCHARGE CFS 122 o. o. 1216. 3. 
122 o. VELOCITY FPS 4ol0 .38 4.10 069 
4 DISCHARGE CFS 1345. o. 1341. 4. 
1345. VELOCITY FPS 4.31 .37 4. 31 .14 
5 DISCHARGE CFS 1820. 1. 1809. 10. 
182 o • VELOCITY FPS 4.77 .50 4. 78 .90 

1 ELEV 927.8 KO 8846. 1. 8844. 1. 
2 ELEV 929.0 KO 168 0 3 • 1. 16786. 16. 
3 ELEV 930.0 KO 25051. "· 24982. 65. 
4 ELEV 930.2 KO 27067. 5. 26979. 83. 
5 ELEV 931.3 KO 377 02 • 20. 37480. 202. 

• 
• 
• 

____ 'I_ 

., 

• •I 
••• . , 

••l" ., 
' 

•i 

• 
• ., •. , 

•I 
I 

I 

I -! 

e 

• 
• 
• 
• 
• 
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WSP2 XEG 03/21/88 
------- -------REv--o •rt oi-18 2 

ELEVATION 
923.90 
9 24 • 
925. 
326. 
927. 
928. 
3 29 • 
930. 
331. 
932. 
9 33 • 
9 34 • 
335. 
'136 • 
937. 
3 38 • 

" ' 
,,, ,·, 

SAUK RIVER-FPMS-BRANCH co.; MI. 
---~ DISCHARGE--FROM-SO'JTH -t:-AK-E-l'O-SPRAGUE--S-T-RE-E-T----~-- --

KO TABLE FOR CROSS SECTION 29.8 

AREA KO KO BY SEGMENT 
0. 
1. 1. 1. 6. 1. 

26 • 611. 1. 6 08 • 1 • 
65. 2628. 1. 2626. 1. 

113 • 5578 • 1. 5576. 1. 
1 71 • 10187 • 1. 10185. 1. 
235 • 16 726 • 1. 16707. 16 • 
302. 249 79 • 'I • 24 9 07 • 65. 
370. 34 553 • 11\. 34 3 75 • 162. 
451. 45447. 49. 45000. 337. 
628 • 58714. 824. 56 740 • 1043. 
828. 754 38 • 2817. 69542. 3008. 

1028. 9 4 5 55 • 5521. 83324. 5581. 
1228. 114473. 7684. 97678. 7665-
14 28. 136497. 10417. 113069. 10265. 
1628. 160664 • 13810. 129482. 13454. 

PA GE lOK 

·• 
• 
• 

• ' 
• ' ' 
•• -

' I •: ., 
i ., 
: 

• 
• 
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IJSP2 XEQ 03/21/88 SAUK RIVER-FP~S-BRANCH co.; MI • 

REV 09/01/82 DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET ------~- -~- -------- ~--

RATING TABLE FOR SECTION 29 • 9 
NO • ELEV AREA 

D 927 • 4 
BANK FULL 931 • 0 

•••••WARNING-OANKFULL OR 
1 931 • 0 
2 932.4 
3 933.2 
4 933 • 4 
5 934 • 4 

o. 0 
140 • 9 

ZERO DAMAGE 
143 • 6 
227.8 
284 • 5 
297 • 0 
361 • 2 

SEGMENT TABLE FOR SECTION 29.9 

CSM TOT AL 

DA: l • O 
CFS 

o.o 
429.8 

ELEV BELOW 
435.0 
855. 0 

1220.0 
13 45 • 0 
1020.0 

1 
N 

---------ACRES FLOODED-------
DA~AGE CHANNEL NON-DAM 

.oo .oo .oo 
FIRST PROFILE • FLOW INTERPOLATED 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2. 
C 

.oo 

.oo 

.oo 

.oo 
• 0 0 

3 
N 

.oo 

.oo 

.oo 

.oo 

.oo 

STARTING 
CSM 

LINEARLY FROM 
43 5 • 0 0 
855. 0 0 

1220.00 
1345 • 00 
1820.00 

PAGE 11 

CR IT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM••*** 
929.4 .00318 
930.'I .00290 
931.0 .00288 
931.l 000305 
931 • 7 .00300 

------------------------------------------------------------------------------------------------------------------------l DISCHARGE CFS 435. o. 435. o • 
'¼ 3 5 • VELOCITY FPS 3 • 03 .oo 3. 03 .oo 

2 DISCHARGE CFS 855 • o. 85'¼. 1 • 
855. VELOCITY FPS 3.79 • 00 3 • 78 .10 

3 DI SCH ARGE CFS 122 0 • o. 121&. ... 
122 o. VELOCITY FPS 'I • 35 .oo 4 • 34 • 92 
4 DISCHARGE CFS 1345 • o. 1340. 5. 
134 5. VELOCITY FPS 4 • 6 0 .oo 4 • 59 1.00 
5 DISCHARGE CFS 182 o. 1. 1808. 11. 
182 o. VELOCITY FPS 5.15 • 66 5.15 1.21 

1 ELEV 931.0 KD 7716 • 1. 771'1. l • 
2 ELEV 932.4 KO 15876 • 1. 15858. 17. 
3 ELEV 9 33.2 KD 22740 • 2. 22675. 63 • 

4 ELEV 933.4 KD 2434 7 • 3. 2426&. 77 • 

5 ELEV 93'1 • 4 KO 33241 • 16. 33037. 188 • 

• 
• 
• 

• 
• ' 
• 
• 
• 
• 

• ' 

• ' ,, 

• ' 
• 
• 
• 
• 
• 
• 
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l,/SP2 XEGI 03/21/88 
REV 09/01/82 

ELEVATION AREA 
927.'IO o. 
928. 9. 
929. '15. 
930. 88 • 
931. 1 '11 • 
932. 203. 
933. 268. 
9 3 'I• 336. 
935. 'I 06. 
9360 5390 
9370 7280 
9380 9280 
9390 11280 
940. 1328. 
9410 15280 
9'12o 1 7280 

,>1' 

• 
• 
• 

SAUK RIVER-FPMS-BRANCH co.; MI• PA GE llK 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET • I 

KO TAB LE FOR CROSS SECTION 29.9 • 
p( 0 KO BY SEGMENT --

130. 1. 1280 1 • 
l '1 77 • 1. 14 75. lo 
397'1 • 1. 3972 • 1. • 
7500 • lo 7'198. lo 

13 232 • 1. 132230 1. 
2 0 730 • 1. 20681. 47. • 
296 42 • 10. 29'191. 1380 
39867. 320 39532. 2980 
52 097 o 291. 507130 7760 • 
678710 20530 62 993 o 23670 
8 7 2 36 o 52 33 o 76 313 o 54200 

1082740 84600 903710 8'1930 • 1309330 11614. 1052450 115120 
1560510 15562. 1211480 15246. 
183686. 204250 138 068. 197920 • 

• 
• 
• 
• 
• 
• 
-• 
• 
• 
• 
• 
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COEFK AKB 
.7878 .7878 
DCiUf 930.23 

1.0216 1.0216 
OCRIT 931.22 

1•1249 1 .1249 
OCRIT 93lob2 

1.1459 1.1459 
DCRIT 931.72 

lol971 lol971 
OCRIT 9 32 • 13 

TAB LE OF VALUES FOR 
OGTAK SIGMA DKE OKS 
• 0 00 0 .0000 • 0 0 0 0 .0000 

KBCiUf= 
.0000 .0000 .0000 .0000 

KBCRIT= 
.0000 .0000 .0000 .0000 

KBCRlT= 
.0000 .0000 • 0000 .0000 

KBCRIT= 
.0000 .0000 • 0 00 0 .0000 

KBCRIT= 

,, ' ,, ' ' "11\ . .. 
• 
• 

BPR [QUA TION 
M ALPHA ALPHA2 BRIDA APPAR AE)(IT 

.6'125 1.0000 1.0000 87.444'1 161.5'155 1'10.8251 
., . 

I 

'l 

.57'1G 1.0000 1.0000 123.7293 27 o. 46'1 'I 221-8124 ., 
! 

.545B 1.0000 1. 000 0 147.4928 336.0553 277.7869 ,, 
' 

.5402 i.0000 i. 0000 i 53 • 09 78 352.6383 29i .2706 
.! ,, 

"I 
.52&7 1.0000 1.0000 186.9000 403.5672 354o6Ll90 • .. : 

'f•j 

• 
• 
• 
• 
• 
-• 
• 
• 
• 
• --
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DI SCH A RGE FROM SOUTH LAKE TO SPRAGUE STREET 

ROAD SECTION 3 0 • 0 

NO. HI.I CFS HL Tl,/ 

0 927.80 o.oo o.oo 0. 0 0, 
1 9 31 • 72 435.00 .32 931.40 
2 933. 41 855.00 .12 932.69 
3 934 .38 1220.00 .84 933.54 
4 934 .62 1345.00 .88 933.74 
5 93~ .49 1820.00 .02 934.&7 

MIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION: 

PA GE 12B 

CS M 

o.oo 
435.00 
8 55 • 0 0 

1220.00 
1345.00 
1820.00 

OPENING NO.= 1 

• 
• 
• 
•• ,. 
• 
•• 
•• 
••• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XEJ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

RA TING TABLE FOR SECTION 30. 1 
NO. ELEV AREA 

0 927.6 o.o 
BANK FULL 931.2 140.9 

**•••WARNING-BANKFULL OR ZERO DAMAGE 
1 931.8 1 BO. 3 
2 933.5 289.7 
3 934.5 356.2 
4 934.7 373.3 
5 935.6 438.6 

SEGMENT TABLE FOR SECTION 30ol 

CSM TOTAL 

DA= 
CFS 

o.o 
369.1 

ELEV BELOW 
435.0 
855.0 

1220.0 
1345.0 
1020.0 

1 
N 

1 • 0 
---------ACRES FLOODED--------
DAMAGE CHANNEL 

.oo .oo 
FIRST PROFILE. FL OW 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 
• 00 
• 00 
.oo 
• 00 

NON-DAM 

.oo 
INT.ERPOLATEO 

3 
N 

• 00 
.oo 
.oo 
.oo 
.oo 

PAGE 1 3 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

LINEARLY FROM CHANNEL BOTTOM*•••• 
435 • 00 9 29 .& .00098 

.855.00 930.6 • 0 00 8 4 
1220.00 931. 2 • 000&9 
1345.00 931. 3 • 0 00 9 3 
182 0 • 0 0 9 31. 9 .00105 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS if 35 • o. 435 • o. 

'l-35. VELOCITY FPS 2olf2 .oo 2.42 .oo 
2 DISCHARGE CFS 855. 0. 852. 3. 
855. VELOCITY FPS 2.99 .oo 2.99 .79 

3 DISCHARGE CFS 122 o. 1. 1211. 8. 
1220. VELOCITY FPS 3.49 • 4 3 3.49 1.01 
4 DISCHARGE CFS 1345. 1. 1334. 1 0 • 
1345. VELOCITY FPS 3.67 046 3.68 1.01 
5 DISCHARGE CFS 1820. 3. 1 797. 20. 
182 o. VELOCITY FPS ~-28 .&O 4.30 1.2& 

1 ELEV 931-8 KO 138&3. 1. 13859. 3. 
2 ELEV 933.5 KO 29419. 3. 2 931 0 • 106 • 
3 ELEV 934.5 KO 40903. 1 7 • 40&12. 273. 
4 ELEV 934.7 KO 44078. 2lf • 43720. 334. 
5 ELEV 9 35 • 6 KO 56207. 61. 55529 • 617. 

• 
• 
• 

• 
•• 

•• 
• 
•• 

•: . .. 
•• ., 

·-
•: 

• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION AREA 
9 27 .6 0 o. 
928 • 4. 
929. 37. 
930. 18 • 
9 .31 • 130 • 
932. 190. 
933. 255 • 
9 31\ • 522. 
935. 391 • 
936. s 0'1. 
937. 688. 
938 • 888. 
939, 1088. 
9 I\ 0 • 1288. 
9 'I 1 • 1488. 
9'12. 1688. 

" 9i.V!,,, 
,-..:..-... 

·i; .. 
SAUK RIVER-FPMS-BRANCH co.; MI. PAGE 13K 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET • • I 

KO TABLE FOR CROSS SECTION 30.1 • 
KD KD BY SEGMENT • 

68 • 1. 66. 1. 
1358. 1. 1356. 1. 
4 282, 1. 4280. 1. • • 

' 
8414. 1. 8412. 1. 

1501\3 • 1. 15.035 • 6. 
23 973 • 1. 23 915 • 53. 

' •. 
31\921\. 9. 34 736 • 179. 
4 74 74 • 32, 47036. 4 02 • 
62287, 194. 6 0 794 • 956, •• 
81380. 1926• 75954, 2932, 

105639. 551 o. 921\32. 7351. 
132723. 9610, 109962. 12313. • • 
161411, 13264 • 128389. 16775. 
19331\2, 17854, 14B113, 22313. 
228600. 23525, 169117. 29075. •: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

RATING TABLE FOR SECTION 30,9 
NO. ELEV AREA 

0 927.8 
BANK FULL 931 • 4 

***••WARNING-BANKFULL OR 
1 932 • 1 
2 933.7 
3 934.7 
4 935.0 
5 935.9 

o.o 
140 • 9 

ZERO DAMAGE 
183.5 
290.8 
358.0 
375 • 7 
449. 3 

SEGMENT TABLE FOR SECTION 30.9 

CSM TOTAL 

CFS 

o.o 

DA: 1 • 0 
---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

3b4,7 .00 • 00 .00 

STARTING 
CSM 

ELEV BELOW FIRST PROFILE • FLOW INTERPOLATED LINEARLY FROM 
4 3 5 • 0 • 0 0 • 0 0 • 0 0 43 5 • 0 0 
855.0 .oo .oo .oo 855.00 

1220.0 .oo .oo .oo 1220.00 
13'15.0 .oo .oo .oo 13'15.00 
1820.0 .oo .oo .oo 1020.00 

1 
N 

SEG NO 
2 
C 

3 
N 

PA GE 14 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM••••• 
929 .e • 00093 
930 • 8 .00083 
931.4 .00088 
931.5 .00091 
9 32 • 1 • 001 0 1 

------------------------------------------------------------------------------------------------------------------------l DI SCH ARGE CFS It 3 5 • o. 435 • o. 
'135. VELOCITY FPS 2.38 • 00 2 • 38 .oo 

2 DISCHARGE CFS 655. a. 852 • 3 • 

855. VELOCITY FPS 2.98 • 00 2.98 .79 
3 DIS CHARGE CFS 1220. 1. 1211. 9. 
12 2 o. VELOCITY FPS 3.47 • 43 3.48 1.01 
4 DISCHARGE CFS 1345. 1. 133'1. 1 0. 
1345. VELOCITY FPS 3.65 • "6 3 • bb 1 • 07 
5 DISCHARGE CFS 1820 • 5. 1 793. 23. 
182 o. VELOCITY FPS ~.23 =59 tt.25 lwl6 

1 ELEV 932.l KD 142 4 0 • 1. 14235. " . 
2 ELEV 933.7 KD 29604. 3. 29493. 108 • 
3 ELEV 934.7 KO 41234. 18. '10937. 279. 
4 ELEV 935.0 KD '1'1553. 25. ,, 1\1\lB't. 3'1". 
5 ELEV 935 • 9 KD 57112 • 7 4 • 56375. 664. 

• 
• 
• 
·-,, 

• ,-' 
•• ' ,,,r 

•·· --, .. ! 

•• ' 
• 
• 
•• 

,,, • • 
,, 

•:: 

• "' •. , 
"I •. ; 

• 
• 

• 
• 
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WSP2 XE~ 03/21/88 
REV 09/01/82 

ELEVATION 
327.80 
928. 
929. 
330. 
931 • 
932. 
933. 
334. 
335. 
'136 • 
937. 
'138 • 
3 39 • 
940. 
941. 
942. 

AREA 
o. 
1. 

29. 
10. 

119. 
1 78 • 
242. 
3 09 • 
3 77 • 
4b9o 
648. 
848. 

1048. 
1246 • 
1'148. 
1648. 

SAUK RIVER-FPMS-BRANCH co.; MI• 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KD TABLE FOR CROSS SECTION 30.9 

KO KD BY SEGMENT 

14 • 1. 12. 1. 
947. 1. 945 • 1. 

3614. 1. 3612. 1. 
7462 • ,1. 7'+60. 1. 

13547. 1. 13543. 3. 
21986. 1. 219'12. 38. 
32 5 75 • 60 ·32420. 145 • 
4 4 8 51 • 26. 44 4 76 • 350. 
58998. 105. 57940. 758. 
76992. 1480. 72828. 2339. 

100'+64 • 4766. 89045. 6'+35 • 
127366. 8980. 106434. 11537. 
155417. 12462• 124599. 15801-
186693. 1685'1. 14'1065. 21112 • 
221278, 222970 164815. 27617. 

PAGE 14K 
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COEFK AKB 
• 7098 .7098 
DCRIT 9 31. 00 
.3133 .3133 
DCRIT 932.14 
.3916 .3916 
DCRIT 933.11 
.4117 o'lll 7 
DCRIT 9 33. 33 
• 6 26 4 .626'1 
DCRIT 934. 03 

TABLE OF VALUES FOR 
DGTAK SIGMA DKE OKS 
.0000 .0000 • 0000 .0000 

KBCRIT= 
.0000 .0000 .0000 .0000 

KBCRI T:: 
.0000 .o D 00 • 0000 .oo •o 

KBCRIT:: 
dlOOO .0000 • 0000 .0000 

KBCRI T:= 
• 000 0 .0000 • 0000 • 00.0G 

KBCRI 'f::: 

BPR EQUATION 
M ALPHA ALPHA2 BRIDA 

.6671 1.0000 1.0000 92.1578 

.8148 1.0000 1.0000 157.3689 

• 7816 1.0000 1. 0000 201.7162 

_ 77-:r;,;_ 1 _nnn-n. 1. 0000 ., 1 ' '.lt C. h 'I 
• ' ~ .., .J .... ... u ... ,., C...£.-.,e.JU,.,J. 

.6947 1.0000 1.0000 244.2249 

APPAR AE XIT 
193.6452 177.1'111 

293. H,77 28:C.9912 

366.62&9 350.0565 

,0"7 h n~ 7 ~£" "7 0"')0£ 
,JOle~U,Jf .J'Pfe:;,c:.oo 

500.2517 '132.5187 

• 
• 
• ., 

l 

• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
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e 
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WSP2 XEQ 03/21/88 
RE\/ 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; Ml • 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

ROAD SECTION 

.NO. HW CFS HL 

0 9 28 • 00 o.oo o. 0 0 
1 932 • 43 435.00 .24 
2 9 33 • 9& B55.00 .14 
3 935.03 1220.00 .22 
4 9 35 • 32 1345.00 .26 
5 937.32 1820.00 1.34 

MIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION: 

31.0 

HI 

o.oo 
932.19 
933.B2 
934.81 
935.0& 
935.98 

937.50 

935 .!'. 0 

PAGE 15B 

CSM 

o.oo 
435.00 
855.00 

1220.00 
13'15. 00 
1820. 00 

OPENING NO.= 1 

• 
• 
., 
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• ' 

., -' 

• .I 
• 
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• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; Ml. 
OlStHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

RATING TABLE FOR SECTION 31.l 
NO. ELEV AREA 

0 928.l o.o 
BANK FULL 931.7 140.9 

•••••WARNING-SANKFULL OR ZERO DAMAGE 
l 932.5 191.4 
2 934 • 0 291.2 
3 935.l 363.9 
4 935.4 3 8'1 • 9 
5 937.4 662.2 

SE GHENT TABLE FOR SECTION 31 • 1 

CSM TOTAL 

DA= loO 
CFS 

o.o 
354.5 

ELEV BELOI! 
435.0 
855. 0 

1220.0 
1345.0 
1820.0 

1 
N 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE. 
.oo 
.oo 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

.oo 
FL 01./ 

• 0 0 
.oo 
.oo 
.oo 
.co 

• 00 
INTERPOLATED 

3 
N 

• 0 0 
.oo 
.oo 
.oo 
.co 

STARTING 
CSM 

LINEARLY FROM 
43 5 • 0 0 
855.00 

1220.00 
131\SoliO 
182 0 • 0 0 

PA GE 16 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM***** 
930. 1 • 00082 
931.1 .00083 
931.7 .00084 
931.8 • 00085 
9 32 • 4 • 0 00 5 5 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 435. o. 435. o. 
435. VELOCITY FPS 2.29 .oo 2.28 .19 

2 DISCHARGE CFS 855. o. 854. 1. 
855. VELOCITY FPS 2 • 9 !! .oo 2 •. 98 .35 

3 DISCHARGE CFS 1220. 1. 1215. 4. 
12 2 o. VELOCITY' FPS 3 • 4 4 .54 3.44 .44 
4 DISCHARGE CFS 13'15. 1. 1339. 5. 
1345. VELOCITY FPS 3.59 .59 3.59 • 4 7 
5 DISCHARGE CFS 182 o. 58. 1 733. 30. 
18 2 o. VELOCITY FPS 3.'12 • 72 3.49 .35 

1 ELEV 932.5 KD 151760 1. 15173. 3. 
2 ELEV 934.0 KD 29612. 4. 2956 o. 48. 
3 ELEY 935ol KD 42161. 26. 4 2 0 0 3. 132. 
4 ELEV 935.'t KO 46036. 37. '15833. 166. 
5 ELEV 937.4 KD 77089. 2066. 73909. 1114. 

• 
• 
• 
• 
• 
• 
• 
• ' : 

• 
• 
~ 
• ' 
• ' 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION ARE A 
928.10 o. 
'J 2 9 • 19. 
930. 57. 
931. 103. 
932. 159 • 
933. 222. 
934. 288. 
935. 357. 
936. 427. 
937. 591 • 
938. 7 88 • 
939. 988. 
9<\0. 1188 • 
941. 1388. 
3 '12 • 1588. 
':l 4 3 • 1 788. 

SAUK R!VER-FPKS-BRANCH co~; fH • 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KD TABLE FOR CROSS SECT ION 31.1 

KD KD BY SEGl'I ENT 

470. 1. 'H,8. 1. 
2687. 1. 2685. 1. 
6154 • 1. 6152. 1. 

11377 • 1. 113 74 • 1. 
191 71 • 1. 19160. 10. 
2 9158 • 4 • 29106 • 4 6 • 
40823. 22. 40676. 121. 
54069. 65. 53756. 247. 
70262. 1 082. 68227. 734 • 
911310 4625. 84051. 2224. 

115720. 9963. 101166. 4463. 
141476- 14418. 119012. 6344. 
169871. 196'12. 138090. 8536. 
201197. 2&1'18. 158456 • 11234. 
235514. 34125. 180095. 14504. 
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~SP2 XE3 03/21/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 930.7 
1 934.2 

BANK FULL 93'1.3 
2 93506 
3 93605 
'+ 936.7 
5 938.2 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE,FROM SOUTH LAKE TO SPRAGUE STREET 

31.9 DA= 1. (j 

AREA CFS ---------ACRES FLOODED--------
OAi'iAGE lHANNt..L NON-DAM 

o. 0 o.o 
1 34. l 435 .o .oo .oo .oo 
140.9 '+72.3 .oo • 00 .oo 
219. 6 855.0 .oo • 00 .oo 
279.3 1220.0 .oo • 00 .oo 
297.6 1345.0 .oo • 00 .oo 
401.7 1820.0 .oo • 00 .oo 

SEGMENT TABLE FOR SECTION 31 • 9 
SEG NO 

CSM TOTAL 1 2 ~ 
y 

N C N 

PA GE 1 7 

STARTING CR IT FRICTION 
ESM ELEV SLOPE 

435 • 00 9 32 • 7 • 0 02 if 5 

855 • 00 9 33 • 7 • 002 0 7 
1220. 00 9 34. 3 .00194 
13'15.00 9 3'1 • 'I • 0 0193 
1820.00 935. 0 • 00137 

------------------------------------------------------------------------------------------------------------------------l DISCHf,,RGE CFS 435. o. 435. o. 
435. VELOCITY FPS 3.25 .oo 3.2'1 .oo 

2 DISCHARGE CFS 855. o. 655. o. 
855. VELOCITY FPS 3.92 .oo 3.91 .37 

3 DISCHARGE Cf S 122 o. n. 1218. 2. 
122 o. VELOCITY FPS 1\043 .oo 1\.1\2 .50 
'I DISCHARGE CFS 1345. o. 1342. 3. 
13'15 • VELOCITY FPS '+ .6 u .oo '!.59 .54 
5 DISCHARGE CFS 182 o. ~ - 1 Q 1 1 - 7. ~- ............... 
182 o. VE:.OCITY FPS 4a67 .so 4.67 .62 

1 ELEV 9 34 • 2 KO 8796. 1. 8794. 1. 
2 ELEV 9 35 .6 KO 18813. 1. 18803. 9. 
3 ELEV 936.5 KO 27718. 3. 27676. 39. .. ELEV 936. 7 KO 306'1'1 • s. 30586. 53. 
5 ELEV 938.2 KO 49184. 46. 48942. 195. 

• 
• 
• 
~ 

I 

• 
• I 
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I.ISP2 XEJ 03i2J/88 
REV 09/01/82 

ELEVATION 
930.10 
931. 
332. 
933. 
33q • 
935. 
3360 
0 ~-, "'"",. 
938. 
939. 
940. 
9q1. 
3 'I 2 • 
943. 
91111. 
945. 

AREA 
o. 
3. 

33. 
74 • 

124. 
18'1 • 
248 • .. "' .., .j.,J. 

38q. 
4 8& • 
668. 
8 68 • 

10-68. 
12 68. 
1468. 
1668. 

SAUK RIVER-FPMS-BRANCH co.; Ml. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KD TAB LE FOR CROSS SECTION 31 .9 

-KD KD BY SEGMENT 

35 • 1. 33. l• 
1142. 1. i 14 0. l• 
3941 • 1. 3939. l• 
7931 • 1. 7929. 1. 

14282. 1. 14278. 2• 
22940. 1. 22917. 20. 
"I: LL ltD D '2 "I: c:: .,. .,. ~. 
..JJC"T7e ,. ,:J.JJOI• ,i • 

45950. 36. '15747. 165 • 
&0201. 181. 59358. 375. 
7 8 095 • 2151. 74383. 1153-

100538. 6525. 90731. 3 027 • 
125820. 11Q-,1;_ ....... '-'"- .... 1na-,a1_ 

,1.UV',LJ.£,e 52'+5• 
152q86. 16365- 126'188. 7165 • 
1820'17. 22081. 1'16 083 • 95510 
2111562 • 29152. lE,E,9E,O. 1211690 

PA GE 1 7K 
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COEFK AKB 
.1655 .1856 
DCRIT 933.21 
• 6 6'19 .758-. 
DCRIT 93'1.27 
.628B 07161 
DCRIT 935.05 
.6296 .1111 
DCRJT 935.30 
.0000 .0000 
DCRIT -1.00 

TABLE OF VALUES FOR 
DGTAK SIGMA DKE OKS 
• 000 0 .0000 • 0 0 0 0 -.0201 

KBCRIT= 
.0000 .0000 • 0000 -.0935 

KBCRIT= 
• 0000 .0000 • 0000 -.0873 

KBCRIT= 
.0000 .0000 • 0000 -.0875 

KBCRIT= 
• 000 0 , .0000 .0000 .0000 

l"tlL;Kl I= 

BPR EQUATION 
/'I ALPHA ALPHA2 BRJOA 

.8761 1.0000 1.0000 81.2262 

.651f, 1.0000 1. 0000 115.9607 

.6651 1.0000· 1 • 0000 141.2314 

• 66'18 1.0000 1.0000 141.-2314 

.0000 1.0000 1.0000 141.2314 

APPAR AE XI T 
99.9987 127.2885 

186.3361 208.2601 

237-0151 265.7561 

235.0551 283.6526, 

235. 0551 283.6526 

• 
• 
• 

•• 

= 
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IISP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FP~S-BRANCH co.·; Ml• 
DI SCH AR GE FROH SOUTH LAKE TO SPRAGUE STREET 

ROAD SECTION 32.0 

NO • HI/ CFS HL Tl/ 

0 931. 10 o.oo o. 00 o.oo 
1 93lt.te.& a'1.c._nn .co Q".l_i;.__lJ._i:._ , ...... ~- ...... .,, ..;.- • -.u 

2 936.2/f 855.(rO •'+6 935.78 
3 938 • 00 122{;.00 1.34 936.56 
4 938. 57 1345.00 1.64 936.93 
5 941.39 1820.1)0 3. 02 938 .37 

MIN ROAD ELEVATION 941.&0 

GIRDER BOTTOM ELEVATION= 936.70 

PAGE 18B 

CSM 

o.oo 
ll.~c;, _ CH'\ <VJ•..,,.. 
855.00 

1220.00 
1345.00 
1820.00 

OPENING NO.= 1 
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WSP2 XEJ 03/21/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 931.0 
1 93'1.9 
2 936,6 
3 938,3 
4 938.8 

BANK FULL 939,5 
5 941, 5 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

32. 1 DA=- 1, 0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
o. 0 o.o 

12'1. 9 435. 0 .oo .oo .oo 
212.3 855. 0 .oo .oo .oo 
312,1 12 2 0 • 0 .oo • 0 0 .oo 
348.9 1345. 0 .oo .oo ,00 
399,6 1468,2 .oo .oo • 00 
580.5 1820.0 .oo .oo • 00 

SEGMENT TABLE FOR SECTION 32 • 1 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

1 DISCHARGE CFS '135, o. 435, 0. 
435. VELOCITY FPS 3,49 .oo 3,48 .oo 

2 DISCHARGE CFS 855. 0. 855, o. 
855. VELOCITY FPS 4,03 .oo 4,03 .oo 

3 DISCHARGE CFS 1220. o. 1220. o. 
1220. VELOCITY FPS 3,91 .oo 3,91 .oo 
4 DISCHARGE CFS 1345, o. 1345, o. 
1345, VELOCITY FPS 3,86 .oo 3,85 .oo 
5 D l SCH ARGE CFS 182 o. 1. 1806. 13, 
182 o. VELOCITY FPS 3.21 ,26 3,27 .56 

1 ELEV 9 3'1. 9 KO 7225. 1. 7223, 1. 
2 ELEV 936,6 KO 15264 • 1. 15262. 1. 
3 ELEV 938.3 KD 25993. 1, 25991. 1 • 
4 ELEV 9 38,8 KD 30265, 1. 3!1263. l • 
5 ELEV 941,5 KO 59942. 10. 59&52, 281, 

PAGE 19 

STARTING CRIT FRICTION 
CSl'I ELEV SLOPE 

'135,00 933, 4 ,00362 
855,00 934, 3 .00314 

1220.00 935 • 0 .00220 
1345,00 935 .2 • 001 98 

1820, 00 9 36, 0 • 0009 2 

• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELE:VATION 
931.ou 
932. 
933. 
9 3'1 • 
935. 
9 36 • 
9 3 7 • 
938. 
939. 
9 'IO• 
9 '11 • 
9 '12 • 
9 'I 3 • 
9'11j.. 
945 • 
946 o 
347. 
948 • 
949. 

AREA 
o. 

18. 
47. 
8'1. 

128. 
178 • 
233. 
295. 
362. 
lj.37 • 
521. 
641. 
885. 

1322. 
1831. 
2359 • 
2889. 
'2.l11Q_ 
....""T ..... -
39'19. 

SAUK RIVER-FPMS-BRANCH co.; Mlo 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KO TABLE FOR CROSS SECTION 3201 

KD KD BY SEGMENT 

'113. 1. 'I 11 • 1. 
i 776. 1 • i 774. i. 
'1111. 1. '1109. 1. 
74 70 • 1. 7468. 1. 

118 66 o 1 • 11864. 1. 
17362. 1. 17360. 1. 
24 025. i. 24 023. 1. 
3192'1. 1. 31922. 1 • 
'11627. 1. '11621. 5. 
53217. 1. 53113. 103 • 
67686. 88. 66846. 7510 

8 6 4 "". 1 7'16. 82546. 2152. 
114784. 7 8 46. 99488. 6222. 
154070. 19062. 117714. 15609. 
198469. 3 0 8 96 • 136537. 27324 • 
246934 • 420'63. 156137. 38484. 
~n~1Q1_ 562 05 • 177103. 53089. ...,'-' ........ .,. .... 
367921. 73867. 199444. 71901. 

PA GE 19K 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPHS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

RATING TABLE FOR SECTION 32.9 DA= 1 • 0 
NO. ELEV AREA CFS ------•--ACRES FLOODED---•----

DAM AGE CHANNEL NON-DAM 
0 932.5 o.o o.o 
1 936.1 109.9 .. 35.0 .oo .oo .oo 
2 937.7 18606 855.0 .oo • 00 .oo 
3 939.1 266.5 12 2 o. 0 .oo • 00 .oo 
4 939.5 295.0 i345.0 .oo .oo .oo 

BANK FULL 941.0 399.6 1551.3 .oo .oo • 00 
5 941.8 46403 1820.0 .oo .oo .oo 

,-,.r-- ,.. .. ~ .. ,-r ...- .._ n, r- ~~~ ,-.r-,.. ....... ,.,.,., 
32 • 9 ~C..lJrlt..l'\l l 11-4. • Lt. r Vl\ ;:)C..I.. l I.UN 

SEG NO 
CSM TOTAL 1 2 3 

N C N 

PAGE 2 0 

STARTING CRIT FRICTION 
CS M · ELEV SLOPE 

435. 00 9 34 • 9 • 0 0519 
855. 00 935 • 8 .00452 

1220. 00 9 3E, • 5 • 0 03 4 l 
i345o00 9 36. 7 .00313 

1020.00 9 37 .5 • 00162 

------------------------------------------------------------------------------------------------------------------------, nTc-r-u l\o~r r-c <- 1:~ ,c;. n ft 'T.C:: n • UJ.~~111"\l"\U'- ~·.., ..,. J ..... uo ,.,J..,1 • uo 

435. VELOCITY FPS 3o96 .oo 3o96 .oo 
2 DISCHARGE CFS 855. o. 855. o. 
855. VELOCITY FPS 4 • 6 0 .oo ... 58 .oo 

3 DISCHARGE CFS 1220. o. 122 o. o. 
122 o. VELOCITY FPS 4.59 .oo 4.58 .oo 
4 DISCHARGE CFS 1345. o. 1345. o. 
134 5. VELOCITY FPS 4.57 .oo 4o5b .oo 
5 DISCHARGE CFS 1820. o. 1819. 1. 
1820. VELOCITY FPS 3.95 .oo 5. 94 • 'I 8 

1 ELEV 936.1 KO 6039. 1. 6 037. 1. 
2 ELEV 9 37 • 7 KD 12713. 1. 12711. 1. 
3 ELEV 939.1 KO 20891. 1. 20889. 1. 
4 ELEV 939. 5 KD 2 .. 030. 1. 24028. 1. 
5 ELEV 941.8 KD 45206. 1. 45191. 14. 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION 
932.50 
933. 
934. 
935. 
936. 
CU"T 
7 ,JI • 

938. 
939. 
9 4 0. 
9'11. 
942. 
9 4 3 • 
944. 
945. 
946. 
9 '+ 7 • 
948. 
949. 
950. 

AREA 
o. 
6. 

31. 
65. 

105. 
1C~ 
.J.. ;.,,:. • 

2 04. 
263. 
328. 
4 00. 
lJ. 7Q ~ 

T l -' • 

581. 
763. 

1103 • 
1567. 
209'+. 
2624. 
:',154 • 
3684. 

SAUK RIVER-FPMS-BRANCH co.; MI • 
DISCHARGE FR0:-1 SOUTH LAKE TO SPRAGUE STREET 

KD TAB LE FOR CROSS SECTION 32.9 

KO KO BY SEGMENT 

79 • 1. 77. 1. 
983 • 1. 981. 1. 

28 07 • 1. 28 05. 1. 
566'1. 1. 5662. 1. 
OC. TA • OC:'l''l • 7 J J,.. , . 7~.>c.• , . 

14470. 1. 14 468 • 1. 
20540. 1. 20538. 1. 
27819 • 1. 27 81 7 • 1. 
36597. 1. 36593. 2. 
ll 7? 1Q - , - fi. 7, t..s:i - ~"-"""TI L J,. _,. ~- .... ' J,. .......... ~~-

601 89. 10. 59 7 4 9. 285 • 
766 96 • 4 05 • 74453. 1286. 
99895 • 3757. 90792. 3698. 

132809. 13147. 108451 • 10020. 
176949. 2627'1. 1272'!7• 22825. 
221 770 • 3 61 40 • 146166. 32517. 
274047. 48 7 30. 166'1'19. 45:',11 • 
33ff454. 64560. 188102- 61917. 

PA GE 20K 
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COEFK 
.3i94 
OCRIT 
.6301 
OCRIT 
06290 
nrnTT 
U \.. f\ .I. I 

.6 336 
DCRIT 
.0000 
DCRIT 

AKB 
.3194 

9 35 • 1£, 
.6301 

936.17 
.6290 

n7, n• 
?'.J0•7.L 

06336 
937.15 

.0000 
-1.00 

TABLE OF VALUES FOR 
DGTAK SIGMA DKE DKS 
o 000 0 00000 o O 00 0 00000 

KBCRI T= 
o O 00 0 00000 • 0000 00000 

KBCRIT:: 
00000 00000 .0000 00000 

KBCRIT: 
.0000 .0000 .0000 .0000 

KBCRIT= 
• 0000 .0000 • 0 0 0 0 .0000 

KBCRIT= 

BPR EQUATION 
H ALPHA ALPHA2 BRIDA APPAR 

08121 1.0000 loOOOO 108. 7777 148. 7467 

o 6935 lo0000 1. 000 0 16005566 247.7017 

06938 loOOOO 1. 0000 20206253 33'1. 77'19 

.6923 1.0000 1. 0000 216.0667 364.9585 

.0000 1.0000 lo 0000 216 • 79 02 364.9585 

AE XI T 
138.8348 

223.0387 

302.3126 

330.5219 

330.5219 

• 
• 
• 
•• 

., 

··! ,, 
•• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH L II.KE TO SPRP.GUE STREET 

ROAD SECTION 

NO. HW CFS HL 

0 932.50 o.oo o. 0 0 
1 936.52 435.00 .18 
2 938.73 855.00 .40 
3 940008 1220.00 .46 
4 940.51 1345.00 .48 
5 943 • 05 1820.00 .92 

MIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION= 

33.0 

Tl/ 

o.oo 
936,. 74 
938.33 
939062 
940.03 
9"2.13 

94 2.4 0 

940.00. 

PA GE 218 

CSM 

·o. oo 
435.00 
8 55 • 00 

1220.00 
1345. 00 
1820.00 

OPENl"JG NOo= 1 

-, ' i 

• 
e 

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

• 
• 

• 
• 
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WSP2 XE~ 03i2ii88 
REV 09/01/82 

RATING TABLE FOR SECT I ON 
NO. ELEV 

0 932.6 
1 937.1 
2 938.9 
T n• n T _, 7-, U • ..J 

4 940,7 
BANK FULL 941.1 

5 94 3 • 1 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

33.1 DA:= 1. 0 
AREA CFS ---------ACRES FLOODED--•-----

DAMAGE CHANNEL NON-DAM 
o.o o.o 

153.7 435.0 .oo ,00 .oo 
252.8 855.0 .oo ,00 .oo 
-:a-zn ~ 1 '")"In n n n nn nn 
,,J.J7• 0::: .1.0:::0:::U• U oUU ,uu ouu 
369.1 1345,0 .oo .oo .oo 
399.6 11/21/. 6 ,00 ,00 .oo 
586.0 1820.0 .oo .oo • 00 . 

SEGMENT TABLE FOR SECT ION 33,l 
SEG NO 

CSM TOTAL 1 2 3 
l'I C N 

PA GE 22 

SiARiiNG CRiT FR I Ci ION 
CSM ELEV SLOPE 

43 5. a o 935. a • 0 02 0 1 
855,00 9 35, 9 ,00194 

'I ,, ,.. " nn M >, F nn1 "'Tr 
_J_O:::.:::' U •VU 7 JO• 0 •UV.I.ID 

1345.00 9 3Ei , 8 .00169 

102 o. a a 9 37 ,6 • 0 00 9 0 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 4 3 5, a. 435, o. 
435, VELOCITY FPS 2,84 .oo 2,83 .oo 

2 DISCHARGE CFS 855. o. 855, a. 
855, VELOCITY FPS 3.39 .oo 3,38 .oo 

3 DISCHARGE CFS 1220. o. 122 o. o. 
122 o. VELOCITY FPS 3,60 .oo 3,60 .oo .. DISCHARGE CFS 13145, o. 1345. o. 
1345, VELOCITY FPS 3,65 .oo 3,6<t ,00 
5 DISCHARGE CFS 1820, 1. 1808. 11, 
1820, VELuCITY FPS 3, 2 '5 ,21 3, 25 • 4 6 

1 ELEV 937,1 KO 9E,9E,, 1. 9b9'1, 1. 
2 ELEV 938,9 KO 19'13'1, 1, 19432, 1. 
3 ELEV · 940,3 KO 2909b, 1. 2909'1. 1. 
4 ELEV 940,7 KD 32733. 1. 32731. 1, 
5 ELEV 943,1 KO 60552, 11, 60288, 253, 

~- • 
• 
• 
•• ' 
• ., 

' I 
_1 ., 

l 

' .! 
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IISP2 )(EQ 03/21/88 
REV 09/01/82 

EL!::VATION 
932a6D 
933. 
334. 
935. 
336. 
':137 • 
93B• 
939. 
9400 
9 'I 1 • 
9 '12 • 
943. 
944. 
945. 
946. 
9 'I 7 • 
348. 
9 49 • 
950• 

AREA 
o. 
4. 

29. 
61. 

l 01 • 
147. 
199. 
257. 
321 • 
392. 
471. 
569. 
739. 

1060. 
1515. 
20'11. 
2571. 
3101. 
3631. 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FR011 SOUTH LAKE TO SPRAGUE STREET 

KO TABLE FOR CROSS SECTION 33.1 

KO KD BY SEGMENT 

45. 1. 43. l • 
851. 1. 849. 1. 

2577. 1. 2575. 1. 
5333. 1. 5331 • 1. 
9100 • 1. 9098. 1 • 

13928. 1. 13926. 1. 
19B 78 • 1. 19876. 1. 
27034. 1. 27032. 1. 
356 33 • 1. 35630. 2. 
'16061. 1. 46 027 • 15 • 
5B6BB. 6. 58 385 • 192. 
7 449'+ • 2 '17 • 728 93 • 953. 
9 57 03. 2661. 89107. 2738. 

124950. 10035. 106649. 7537. 
1&4'183 • 20933. 125430. 18119. 
20'1607. 28856. 1'¼4213. 25875. 
2510'17. 38981. 16'1359 • 36130 • 
30'1318. 51730. 1858 75 • 49463. 

PAGE 22K 
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WSP2 XEQ 03/21/88 
RE\/ 09/01/82 

RA TING TABLE FOR SECTION 
NO. ELEV 

0 943.5 
l 947-6 
2 949.1 
3 950.2 
4 950.4 
5 951-8 

SAUK RIVER-FP~S-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

33.9 DA= 1. (I 
AREA CFS ---------ACRES FLOODED--------

DAM AGE CHANNEL NON-DAM 
o.o o.o 

131.1 435.0 .oo .oo • 00 
210. 4 855.o .oo • 00 • 00 
277.1 1220. 0 .oo .oo .oo 
288.8 1345. 0 .oo .oo .oo 
383.8 1820.0 .oo .oo • 00 

SEGMENT TABLE FOR SECTION 33.9 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PAGE 23 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

43 5 • 0 0 945 • 9 • 0 03 15 
855.00 946 • 8 • 00322 

1220. 00 947.5 • '103!17 
1345.00 947.7 • 00332 
1820.00 948.5 • 0027 7 

------------------------------------------------------------------------------------------------------------------------
l DISCHARGE CFS 435. o. 435. o. 
435. V(LOCITY FPS 3.32 .oo 3.32 .oo 

2 DISCHARGE CFS 855. o. 855. o. 
855. VELOCITY FPS 4 • 0 7 .oo lf.06 .oo 

3 DISCHARGE CFS 1220. o. 1220. 0. 
1220. VELOCITY FPS 4.41 .oo 4.40 .oo 
4 DISCHARGE CFS 1345. o. 13'!5. o. 
1345. VELOCITY FPS 4. 6 7 .oo 4.66 .oo 
5 DISCHARGE CFS 1820. o. 1820. o. 
1820. VELOCITY FPS 4.76 .oo 4 • 7'1 .oo 

1 ELEV 947.6 KO 7752. 1. 7750. 1. 
2 ELEV 949 .1 'KO 1507'). 1. 15ll77o 1. 
3 ELEV 950.2 ,< 0 22034. 1. 2 2 032. 1. 
~ ELEV 9 50. 't KO 23329. 1. 23327. 1. 
5 ELEV 951.8 KO 34558. 1. 34555. 2. 

• 
• 
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• 
• ' 
• ' 
. ' 

• ., 

• ' 
• I 

• ' 
• \ 

' ., 
' ' 

• 
• 
• 
• 
• 
• 
• 



• 
• • 
• • 

WSP2 XEil 03/21/88 
REV 09/01/82 

ELEVATION AREA 
943.50 o. 
94q. 6. 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KD TABLE FOR CROSS SECTION 33.9 

KO KO BY SEGMENT 

79. 1. 11. 

PAGE 23K 

1. 

~ 

• 
• . ~ 345. 31. 983. 1. 981. l • 

946. 65. 2807 • lo 2805. 1. 
9 q 7 = 105= 56 6'1 • 1. 5662. 1~ . ~ 948. 152. 9534 • 1. 9532 • 1 • 
949. 2 04. 14'170. 1. 141.f&B. 1. 
950. 263. 20540. 1. 20 538 • 1. . ~ 951. 328 • 27819. 1. 27 B 17 • 1. 
952. 400. 36 5 96 • 1. 36 593 • 2. 
953. 4 79 • 47210. 1. 47H,8. 20. . ~ 954. 581. 60112. 9. 59749. 235. 
955. 763. 763 02 • 333. 74453. 1059. 
956. 1103. 98310. 3094. 90792. 3046 • 

• • ' 957 • 1 51:, 7 • 128549. 10827. 108451. 8252. 
958. 2094. 168226. 21637. 127247. 18797. 
959. 2624. 208958 • 2 9 7 62 • 146166. 26779. 
360. 3154. 256 058 • 40130. 166449. 37315. 
961. 368'1. 310041. 53167. 188102. 50991. . ~ 

• • 
• • 
• • 
• • 
• • 
• • 
• • ' 
• • 

• • 
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SAUK RIVER•FPMS-BRANCH co.; MI. IJSP2 XEQ 03/21/88 
REV 09/01/82 DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

ROAD SECTION 

NO. HIJ CFS HL 

0 94'+.40 o.oo a. oo 
1 948.72 435.00 • 72 
2 950.85 855.00 1.36 
3 952.24 1220.00 1•68 

" 952.53 13'+5.00 1.76 
5 953.36 1820.00 1.28 

MIN ROAD ELEVATION 
OPENING NO. CUL Vo HEIGHT WIDTH 

NO. CULVERTS CODE OR DIAM 

1 
2 

1 
1 

3 2 133 • 
32133 • 

8.'+'+ 
8. 4 '+ 

13.qo 
13.'+0 

3'+.0 

HI CSM 

o.oo o.oo 
948.00 '+35.00 
949.'+9 855.00 
950.56 1220.00 
950.77 13'+5.l)O 
952.08 1820.00 

952.00 
LENGTH U/S 

48.QO 
48.00 

I NV ER T 

9'+4o70 
9'+'+.40 

DIS 
INVERT 

<N> 
COEFF 

• 0 3 2 
.03 2 

PAGE 2'+B 
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~SP2 XE~ 03/21/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 943.3 
1 948.9 
2 951.0 

BANK FULL 951.6 
3 952.4 
4 952.7 
5 953.6 

SAUK RIVER-FP~S-ORANCH co.; MI. 
DISCHARGE FRO~ SOUTH LAKE TO SPRAGUE STREET 

34.1 DA= 1 • 0 
II.RE II CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
0 • 0 o.o 

209.1 435.0 .oo .oo • 00 
342.5 855.0 .oo .oo .oo 
399.6 1063.4 .oo .oo .oo 
4'14.6 12 2 o. 0 ~00 • 0 0 .oo 
469.7 1345.0 .oo .oo .oo 
552.0 1820. 0 .oo .oo .oo 

SEGMENT TABLE FOR SECTION 34 • 1 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PAGE 25 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

435.00 945 • 7 • 00085 
855.00 9 46 • 6 • 00084 

1220. 00 9 47 • 3 • 00082 
13115. 00 947 • 5 • OOG8 6 
1820.00 9 48 • 3 .00103 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 435. o • 435. o. 

435. VELOCITY FPS 2 • 08 • oo 2.00 .oo 
2 DISCHARGE CFS 855. o. 855. a. 
855. VELOCITY FPS 2.50 .oo 2.50 .oo 

3 DISCHARGE CFS 122 o. o. 122 o. 0. 
12 2 o. VELOCITY FPS 2.15 .oo 2.75 .23 
4 DISCHARGE CFS 1345. o. 1344. 1. 
1345. VELOCITY FPS 2.89 .oo 2.88 .26 
5 DISCHARGE CFS 182 0 • 1. 1813. 6. 
l 82 o. VELOC.ITY FPS 3.40 • 2 'I 3. 'I() • 4 0 

1 ELEV 948.9 KD 149'19. 1. 14947. 1. 
2 ELEV 951.0 KD 29492. 1. 2 9 49 0 • 1. 
3 ELEV 952.4 KD 42650. 1. 42644. 5. 
4 ELEV 952.7 KO 45928. 1. 45914. 13. 
5 ELEV 953.6 KO 56581. 3. 56449. 128. 

r'J' "" ' • 
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IISP2 XE::l 03/21/88 
REV 09/01/82 

ELEVATION 
9'13.30 
9lflf • 
945. 
9 lf 6. 
347. 
948 • 
949. 
950 .• 
"'- 1 ... ..... .I.. 

952. 
953. 
954. 
955 • 
956~ 
957. 
958. 
959. 
960. 
961. 

AREA 
o. 

10. 
37 • 
73. 

lllfo 
162. 
216. 
276 • 
... h '> ""'-r C.. 
41'1. 
496. 
605. 
812. 

ll'H. 
16 73. 
2200. 
2730. 
3260. 
3790. 

• --
• 

SAUK RIVER-FPMS-BRANCH co.; HI• PAGE 25K 
0 I SCHARGE FROM SOUTH LAKE TO SPRAGUE STREET •: 

KO TABLE FOR CROSS SECTION 3 lf • 1 • 
KO KO BY SEGMENT • 

183. 1. 180. 1. 
1273. 1. 1271. l• • • 
3297. 1. 3295. 1. 
6356. 1. 6354. 1. 

1(!'134. 1. 10431 • 1. 
15591. 1. 15589. l • 

., 
21 9 00. 1. 21898. l • 
"lQh ')J;. 1 'lOh 'l~ 1 
C. ; .,. G..,J • •• ~7,c..,J• • • 
38565. 1. 38561. 3. •• 
'+9551. 1. '19'198. 32. 
62973. 21. 62532 • 311. 
7985'+ • 6 03. 77632. 1167. • 

103237 • 4168. 942H,. 336'!• 
134866. 12582. 112106. 8833. 
173698 • 231 02. 130923. 18 087. •· .. 
21'+5'16. 3164'+. 150114. 2564 7 • 
261565. 42510. 170670. 355910 
31523'+. 56135. 192597. 48459. 

• •• 
" 

• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 946.1 
1 950.1 
2 951.9 
3 953.2 
4 953.5 
5 954.4 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

34.9 DA= 1 • 0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHMJNEL NON-DAM 
o. 0 o.o 

127.4 435. 0 .oo • 0 0 .oo 
219.5 855.o .oo .oo .oo 
298.3 1220.0 • 00 • 00 .oo 
318.7 13 45. 0 .oo .oo .oo 
382.4 1820.0 .oo .oo .oo 

SEGMENT TABLE FOR SECTION 34.9 
SEG NO 

CSM TOTAL l 2 3 
N C N 

PA GE 2 6 

STARTING CRIT FkICTION 
CSM ELEV SLOPE 

435.00 9 '18 • 5 • 003 43 
855 • 0 0 9 '19 • 'I • 0 02 8 7 

1220.00 950 • 1 • 0 02 5 0 
1345.00 950.3 • 0 02 5 3 
1820. 00 951.1 • 0 02 8 0 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS '135. o. 4 3 5. a. 

435. VELOCITY FPS 3.42 .oo 3.42 .oo 
2 DISCHARGE CFS 855. o. 855. o. 
855. VELOCITY FPS 3.90 .oo 3.90 .oo 

3 DISCHARGE CFS 1220. o. 122 o. o. 
12 2 o. VELOCITY FPS 4.10 .oo 4 • 09 .oo 
4 DISCHARGE CFS 1345. o. 13't5o o. 
13'15. VELOCITY FPS 'I• 2 3 .oo 'I• 22 .oo 
5 DISCHARGE CFS 1820. o. 1820. o. 
182 o. VELOCITY FPS .4.77 .oo 'lo7E, .oo 

1 ELEV 950.1 KD 7430. 1 • 7428. 1. 
2 ELEV 951.9 KD 159&.2. 1. 15960. 1. 
3 ELEV 953.2 KO 2440'1. 1. 24'102. 1. 

" ELEV 953.5 KD 26724. 1. 26722. 1. 
5. ELEV 95'1~'1 KD 34385. 1. 3'1383. 1. 

..--.a, 

• 
• 
• 
•• 
• 
'''" 

•• ' 
•: 

••• 
•• 

• ., 
• " •. , 

•i 

• 
• 
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• 
• 
• 
• 



• 
• 

IJSP2 XEQ 03/21/88 
REV 09/01/82 

• 
• ELEVATION AREA 

346.10 o. 
3 4 7 • 15 • 

• 948 • 44. 
349. so. 
350. 123 • 

• 151. 112. 
952. 221. 
953. 289 • 

• '5 't. 356 • 
955. 429. 
956 • 513. 

• 957. 629. 
958. 861. 
959. 1278. 

• 360 • 1 778 • 
361. 2306. 
962. 2836. 

• 363 • 3366. 
964 • 3896. 

• 
• 
• 
• 
• 
• 
• 
• 

• 

SAUK RIV[R-FPMS-BRANCH co.; MI. 
D ISCHARG[ FROM SOUTH LAKE TO SPRAGUE STREET 

KD TABLE FOR CROSS SECTION 34.9 

KO KD BY SEGMENT 

327. 1. 325. 1. 
1599. 1. 1597. 1. 
3829. 1. 3827. 1. 
7088 • 1. 7086. 1. 

11377. 1. 113 75 • 1. 
16 760. 1. 16 758. 1. 
23305 • l • 23303. l • 
31079. 1. 31 077. 1. 
't0591. 1. 40586. 3. 
51960 • 1. 51892 • 57. 
65952. 48. 65390. 458. 
83635. 1 079. 80889. 1433. 

1aa111. 5589 • 97713. 4139. 
142398. l't590. 115828. 10539. 
181396. 24643. 134652. 19431. 
223441. 33618. 154115. 27429. 
271 752 • 44 999 • 174945. 37912. 
326809. 59233. 197148. 51436. 
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COEFK AKB 
.9287 • 8275 
OCRIT 949.00 
.9123 .8066 
DCRIT 950.12 
.9740 .8848 
OCRIT 950.9'1 

1. o oo a .9175 
OCRIT 951.20 

1.1159 1.1163 
DCRIT 952.13 

TABLE OF 
OGTAK SIGMA DKE 
• 0 00 0 .0000 .0000 

KBCRIT= 
.0000 .0000 .0000 

KBCRI T= 
• 000 0 .0000 • 0000 

KBCRIT= 
• 0000 .0000 • 0000 

KBCRIT= 
.oaoo .0000 • a ooo 

KBCRIT= 

VALUES FOR 8PR EQUATION 
OKS M ALPHA AL PHA2 

.1012 .6303 1.0000 1.0000 

.1057 • & 36 7 1.0000 1.0000 

.0892 .6132 1.0000 1 • 00 0 0 

.0825 ob03b 1.0000 1. 0000 

-.0004 .5481 1.0000 1. 0000 

BRIDA APPAR 
67-1687 162.9116 

101.0783 '287.0281 

125.8743 403.1364 

132.0202 443.32B7 

150.'¼632 643.6441 

AE X IT 
129.7859 

218.9385 

295.4502 

315.7718 

381.0 085 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FRO"l SOUTH LAKE TO SPRAGUE STREET 

ROAD SECTION 35,0 

NO. HI.I CFS HL TII 

0 946,40 o.oo 0,00 o.oo 
1 951,10 435.00 , 6°6 950,4<t 
2 953,26 855,00 1. 1 0 952,16 
3 954,93 1220.00 1,52 953,41 
4 9 55 • 46 13'15,00 1,74 953,72 
5 957 • 39 1820,00 2. 74 954 .E,5 

MIN ROAD ELEVATION 965,10 

GIRDER BOTTOM ELEVATION= 961 • 3 0 

• 
• 
• 

PA GE 2 78 

• ' 
• I 

CSM 

0, 0 0 •• I 
435,00 
855,00 

1220.00 ~ 
1345.00 
1820,00 • ' 

• 
OPENING NO,= 1 • '' 

• 
• 
• 
• 
• ' 
• 
• ' : 
• I 

• 
• 
• 
• fl, "~ ,., ' . ' ' 
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• 

WSP2 XE3 03/21/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 946.3 
1 951.3 
2 953.4 

BANK FULL 95'!.8 
3 955.l 
'+ 955.6 
5 957.5 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

35.1 DA= 1. 0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
o.o o.o 

1 77. 0 435 .o .oo • 00 .oo 
302.,3 855.0 .oo .oo .oo 
39906 1162.7 .oo .ao .oo 
'I 18. 7 1220.0 • 00 .oo .oo 
'+60o3 13'¼5.0 .oo .oo .oo 
684.9 1820.0 .oo .oo • oo 

SEGMENT TABLE FOR SECTION 35.1 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PAGE 28 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

435.00 948 • 7 • 00164 
855.00 9 49 • & .001'13 

1220. 00 950. 3 .00118 
13'+5.00 950 • 5 .00110 
1820-00 9 51 • 3 • 00081 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS '135. o. '135. o. 

'135 • VELOCITY FPS 2. 46 • 00 2.'16 .oo 
2 DISCHARGE CFS 855. o. 855. a. 

855. VELOCITY FPS 2.83 .oo 2.83 .oo 
3 D!SCHARG£ CFS 1220. o. 1220. o. 
1220. VELOCITY FPS 2.92 .oo 2.92 .oo 
4 DISCHARGE CFS 1345. o. 13'14. 1. 
13'15. VELOCITY FPS 2e'l'i .oo 2. 94 .28 
5 DISCHARGE CFS 1820. 9. 1 791. 20. 
182D. VELOCITY FPS 2.93 .32 2.95 .40 

1 ELEV 951 .3 KO 10727. 1. 10725. 1. 
2 ELEV 953.4 KO 225 7 0 • 1. 22568. 1. 
3 ELEV 955.1 KO 35520. 1. 35517. 3. 
4 ELEV 955.6 KO '<0541. 1. 40531. 9. 
5 ELEV 957.5 KO 6383 9. 126. 63 07'<. 639. 

• 
• 
• 
• 
• 
• 
• ' 

I • ' 

• ·I 

• ! 
' 

l • ' 

• 
• I 

i • 
• 
• 
• 
• 
• 
• 
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\ISP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION 
9'16.30 
3'17. 
9 '18 • 
9 'I 9 • 
950. 
351. 
952• 
953. 
954 • 
955. 
956. 
957. 
958. 
959. 
960• 
9f',1. 
9 6 2 • 
963 • 

9 6'1 • 

AREA 
o. 

10. 
37 • 
73 • 

11 'I• 
162• 
216. 
276. 
342. 
41 'I• 
491,. 
605. 
812 • 

1191. 
1673. 
2200. 
2730. 
3260. 
3790. 

SAUK RIVER-FPMS-BRANCH co.; Ml. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

!(0 TA9LE FOR CROSS SECTION 35.l 

KO KD BY SEGHENT 

166 • 1. 164• l • 
1155. 1. 1153. 1 • 
2992- 1. 2990. la 
5768a 1. 5766. 1. 
9H,8 • 1. 9466. 1. 

1'11'18. l • 14146• 1. 
19872• 1. 198700 l• 
26 7 01 • 1. 26699. 1. 
3499'+. 1. 34990. 3. 
44965. 1. 44915. 30 • 

57164 • 21. 56742• 295. 
726 03 • 603. 7£/'t'+'+• 1109. 
94318 • 4168 • 854 92 • 3196. 

123991. 12582 • 101725 • 8391. 
160578. 23102. 118800. 17182. 
198954 • 31E,4't. 136214- 2't 3&5 • 
2'+3258 • '12510. 15'1867- 33812 • 
293971- 56135. 17<.764. '1603&. 
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WSP2 XEQ 03/21/88 
REV 09/011.B2 

RAT I NG TABLE FOR SECTION 
NO. ELEV 

0 950.8 
1 95'1.9 
2 95 b • 5 
3 957.7 
4 958.1 

BANK FULL 959.3 
5 959.E, 

SAUK RIVER-FPMS-BRANCH co.; MI. 
OISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

35. 9 OA= 1.0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
o. 0 o.o 

131. & .4 35 • 0 .oo .oo .oo 
218.1 855.0 • OG .oo .oo 
290.2 1220.0 .oo .oo .oo 
316.8 1345.0 • 00 .oo .oo 
399.6 1715.6 .oo .oo .oo 
'12'1.0 1820.0 .oo • 00 • 0 0 

SEGMENT T4BLE FOR SECTION 35.9 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

• nT~r!J AOl"'r:-- ~rr .,~ " 
,,, ,c 

" • U.l .>l....n Mn.\:::H:. ~ r., "',:)J. u. '"t .,J J• Uo 

'I 35. VELOCITY FPS 3.31 .oo 3. 31 .oo 
2 DISCHARGE CFS 855. o. 855. o. 
855. VELOCITY FPS 3.93 .oo 3.92 .oo 

3 DISCHARGE CFS 1220. o. 122 o. o • 
1 .,~n- \/• I nr' TV IC O c, .li - '), 1 _nn h. _ 'ln _nn 
,I, L'- ... • 1' ~~._,.., ,I,. I I ' ' ~ -...- .... .a. •uu T•4V ouu 

4 DISCHARGE CFS 1345. o. 13450 o. 
1345. VELOCITY FPS 4.25 .oo 4. 25 .oo 
5 DISCHARGE CFS 1820. o. 182 o. o. 
1820. VELOCITY FPS 4.30 .oo 4.30 .31 

1 ELEV 954.9 KD 7066. 1. 7064. 1. 
2 ELEV 956. 5 KD 14360. 1. 14358. 1. 
3 ELEV 957.7 KD 21310. 1. 21308. 1 • 
4 ELEV 958.1 KD 2'1061. 1. 2 1f059o 1. 
5 ELEV 9 59 •0 KD 36171. 1. 36167. 3 • 

PAGE 29 

STARTING CRlT 
CSM ELEV 

435.00 953 • 2 
855.00 954 .1 

1220.00 954 • 8 
1345.00 955 • 0 

1820.00 955. 8 

FRICTION 
SLOPE 

• 00379 
• 0 03 5 5 
• 0 03 2 8 
• 0 03 12 

• 0 02 5 3 

• 
• 
• 
• I 

• ! 
''. 

I • 
"I 

• 
• ' 

• I 
• 

• 

• 
• 
• 
= 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

[LEVATION AREA 
950.80 o. 
951. l • 
952. 23. 
953. 54. 
354 • 93. 
955. 137. 
956. 188. 
957. 245 • 
958. 308 • 
959. 377. 
960. 454. 
961. 5'15. 
962 • 690. 
963. 972. 
964. 1410. 
9&5. 1936. 
366. 24&5. 
367. 2995. 
368·· 3525. 
969. 4055. 

SAUK RJVER-FP~S-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KO TABLE FOR CROSS SECTION 35.9 

KO KO BY SE GHENT 

8. 1. 6. l • 
560. 1 • 558. 1. 

1958. 1. 1956. 1. 
42U,. 1. 4264. 1. 
7499. 1. 7497. 1. 

11683. 1. 11681. l • 
168 76. 1. 1687'1. 1. 
23139. 1. 2313 7. 1 • 
3 C, 6 25 • 1. 30623. 1 • 
3975'1. 1. 39738. 1. 
50718. 2. 50554. 109 • 
64 3 73 • 134 • 63365. 654. 
82328. 1961. 77 847 • 1876. 

107488. 8606. 93549. 533'1. 
142297. 18147. 110285. 12988. 
179054. 27107. 127353. 20520. 
220335. 36760. 145385. 28775. 
2&778't. 48949. 164669. 39542. 
321882. 64132. 185181• 53370. 

' " ' 

PAGE 29K 

• 
• 
• 
• ' 
• 
• : 

• 
• 
• 
• I 

·: -i 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• .. .. ,. ,. COEFK 
.2 053 
DCRIT 

• .7091 
OCRl T 
.6938 

• OCRlT 
.6972 
DCRlT 

• .7844 
DCRIT 

• 
• 
• 
• 
• 
• 
• 
• 
• ,. 
• ,_ 
• ,. 
• 
• )'f) 1, 

-.... , . '"• 

AKB DGTAK 
.1338 .0000 

953.06 KBCRIT= 
.5609 .0000 

'l54.02 KBCRIT= 
05461 • 0 0 0 0 

954. 73 KBCRlT= 
.5493 .0000 

954.95 KBCRlT= 
06417 .0000 

955.60 KBCRIT= 

SIGMA 
.0000 

.0000 

.0000 

.0000 

.0000 

TABLE OF 
DKE 

• 0 0 0 0 

• 0 0 0 0 

• 0 0 00 

• 0 000 

• 0000 

VALUES FOR BPR EQUATION 
DKS M ALPHA AL PHA2 

.0715 • 9 O'I 7 1.0000 1. 0000 

.1483 .7174 1.0000 1. 0000 

.1477 .1221 1.0000 1. 0000 

.147B .7216 1.0000 1. 0000 

01427 .6896 1.0000 1 • 0 00 0 

BRIDA AP PAR AE XI T 
96.2389 140.1670 135.3445 

136 • 56 98 250.5314 221.1 714 

165.2931 336.0316 292.0304 

1 75 • 03 59 367.4933 317.7915 

219•6450 486.3262 420-8336 

• 
• 
• 
• 

1 • 
• 
= I 

• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XEJ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

n,. An ,.,. .... ,... ... ,.,.,.., T, n 
!"\UAU ;::,t,L. I .lUN .:Jb• V 

NO• HW CFS HL TW 

0 951.10 o.oo o.oo o.oo 
1 955.3'+ '+35 .oo • 08 955.26 
2 957 .:n 855.00 • '+8 956.89 
3 958.69 1220.00 • 6 '+ 958.05 
'+ 9 59 • 15 1345.00 .10 958.'+5 
5 960.69 1820.00 .ea 959.89 

MIN ROAD ELEVATION 960.20 

GIRDER BOTTOM ELEVATION: 

PAGE 30B 

CSM 

o.oo 
~35.00 
8 55 • 0 0 

1220.00 
1345.00 
1820.00 

OPENING NO.= 1 

• 
• 
• 
• ? 

~ 

• 
I • ' 

• 

• 
• 
• 
• 
e 

• 
• 
• 
• 
• • 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

RA TI NG TABLE FOR SECTION 
NO. ELEV, 

0 951 • 0 
1 955.6 
2 957.6 
3 958.9 
4 959.4 

B~NK FULL 959.5 
5 960.9 

SAUK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROH SOUTH LAKE TO SPRAGUE STREET 

3 6. 1 DA= 1. 0 
AREA CFS ---------AC RES FLOODED--------

DAM AGE CHANNEL NON-DAM 
o.o o.o 

157.7 '135.0 .oo .oo • 0 0 
269.6 855.0 .oo .oo • 0 0 
356.1 12 2 0 • 0 .oo .oo .oo 
388.5 13 45. 0 .oo .oo .oo 
399.6 1392.2 .oo .oo • 00 
509.3 1820.0 .oo .oo .oo 

SEGMENT TABLE FOR SECTION 36 • 1 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PA GE 31 

STt..RTlNG CRIT FRICTION 
CSM ELEV SLOPE 

435.00 9 53 • 4 • 0 02 2 7 
85 5. 0 0 9 5'1. 3 • 00197 

1220.00 955 • 0 • 00186 
1345.00 955.2 .00178 

1020.00 956 • 0 • 0 015 2 

------------------------------------------------------------------------------------------------------------------------
i U l S CM AH.GI:._ CFS 'I 35. o. 435. o. 
435. VELOCITY FPS 2 • 76 .oo 2 • 76 .oo 

2 DISCHARGE CFS 855. o. 855. o. 
855. VELOCITY FPS 3.18 .oo 3.17 .oo 

3 DISCHARGE CFS 1220. o. 1220. o. . ... ,.. ... .. ,.., ... ,.. ........ 
FPS 3.43 ..... !> 3.43 n n 

l~"t!. Ue Yt.~Ul..1 1 T oUU • u 1J 

4 DISCHARGE CFS 1345. o. 13'15. o. 
l 34 5 • VELOCITY FPS 3.'i7 .oo 3o4b .oo 
5 DISCHARGE CFS 1820. o. 1817. 3. 
182 o • VELOCITY FPS 3.62 .oo 3.62 .40 

1 ELEV 955.6 KD 9123. 1. 9121. 1. 
2 ELEV 9 57 .6 KD 19260. 1. 19258. 1. 
3 ELEV 958.9 KD 28256. 1. 2825'1. 1. 
4 ELEV 959.4 KD 31904. 1. 31901. 2. 
5 ELEV 960.9 KO 4 66 7 4 • 1. lfb6lb# 56. 

• 
• 

• ! 

• 
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IISP2 XEQ 0?>/21/88 
REV 09/01/82 

ELEVATION 
951.00 
951 • 
952. 
9530 
9 5'1 o 
9550 
9 5 6 o 
9570 
958 • 
9590 
3600 
3 61 o 
3620 
9630 
3 64 • 
3650 
366. 
367. 
968. 
3690 

AREA 
o. 
0o 

18 o 
"7 0 

8'1. 
1280 
1 78 o 
2330 
2950 
?> 62 o 
4370 
521 • 
6410 
8850 

1.5220 
18 3lo 
23590 
2889 • 
3419, 
39490 

SAUK RlVER-FPMS-BRANCH co.; Ml• 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KO TABLE FOR CROSS SECTION 36.1 

KO KO BY SEGMENT 

0 0 1. 0o 1 0 

3750 l o 3730 1. 
1612 o 1. 16100 lo 
37300 1 0 37280 1 0 

6 778 o lo 6 776 o 1 0 

107670 lo 10 7 b5 o lo 
1575'1. lo 157520 1. 
21801, 1, 21 799. l • 
289680 lo 289660 lo 
377730 1. 377670 4 0 

'+82810 1. 481950 850 
61348 o 720 60b57o 6190 
7811'10 14 380 74 9 03 • 17720 

1028810 64610 902770 512'10 
136781, 156980 106815. 12854 o 
1750420 254'140 123895, 22502. 
216840. 34641. 141680. 31693, 
2651520 462870 160705, 437200 
3205220 60832. 180977. 592130 

PA GE 31K 
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COEFK 
.7611 
DCRIT 
.8887 
DCRIT 
.9059 
DCRIT 
• 0 0 0 0 
DCRIT 
.0000 
DCRIT 

TABLE OF 
AKB DGTAK SIGMA DKE 

07611 .0000 .0000 • 0000 
95'1.75 KBCRIT::: 

.8887 .0000 .0000 • 0 0 0 0 
955.92 KBCRIT= 

.9059 .0000 .0000 .0000 
9 56 • 79 KBCRIT= 

.0000 .0000 .0000 • 0 0 0 0 
-1.00 KOCRIT= 
.0000 .0000 .0000 • 0 0 0 0 
-1.00 KBCRIT= 

VALUES FOR BPR EQUATION 
DKS M ALPHA ALPHA2 BRIDA 

.0000 .6508 1.0000 1. 0000 93.25'13 

.0000 .6120 1.0000 1. 0000 1'10. 3370 

.0000 .6070 1.0000 1. 0000 165.1001 

.0000 .0000 1.0000 1. 0000 lE.5.lOGl 

.ooeo .0000 1.0000 1. 0000 lE.5.1001 

APPAR AE XI T 
127.222'1 118.0'131 

237.8668 209.6927 

290.5493 284.1887 

29 0.549 3 284.1887 

290.5493 28'1.1887 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RTVER-fPMS-BRANCH co.; HI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

ROAD SECTION 

NO. HW CFS HL 

D 952.50 n.oo o. 0 0 
1 9 56 • 4 7 435.00 .18 
2 958.56 855.00 • 4 6 
3 960.63 1220.00 1.30 
4 960.95 1345.00 1.20 
5 961.63 1820.00 • "6 

MIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION= 

37.0 

TW 

o.oo 
956 • 29 
958.10 
959.33 
959 • 7 5 
961 • 1 7 

960ob0 

559.00 

P /IGE 32B 

CSM 

o.oo 
435 • 00 
855.00 

1220.00 
1345.00 
1820.00 

OPENING ND.: 1 

• 
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WSP2 XEQ 0~/21/88 
REV 09/01/82 

RI\TING TABLE FOR SECTION 
NO • ELEV 

0 952.6 
1 956.9 
2 95B.9 
3 96008 

BANK FULL 961 • 1 
4 961.l 
5 961.9 

SAUK RIVER-FPMS-BRANCH co.; MI • 

DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

37.1 DA= 1 • 0 
4RE A - cF·s ---------ACRES FLOODED--------

DAMAGE CHANNEL t,ON-DAM 
o. 0 o.o 

141. 0 435 • 0 .oo .oo .oo 
249.4 B5 5 • 0 .oo .oo .oo 
379.3 1220.0 .')0 .oo .oo 
399.6 132608 .oo .oo .oo 
403.1 1345.0 .oo .oo .oo 
461.1 1B20.0 .oo • 0 0 .oo 

SEGMENT TABLE FOR SECTION 37 • 1 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PA GE 3 3 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

435. 00 955 • 0 • 0 03 7 1 
855.00 955 • 9 • 0 02 92 

1220.00 95&.& .001B7 

1345 • 00 9 56 • 8 • 0 01 91 
1820. 00 9 57 • 6 • 0 02 3 9 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS '135. o. 435. o. 
435. VELOCITY FPS 3.09 .co 3.08 .co 

2 DISCHARGE CFS 855. o. 855. o. 
855. VELOCITY FPS 3 .4 3 .oo 3.43 • 0 0 

3 DISCHARGE CFS 1220. o. 122 o. o. 
1220. VELOCITY FPS 3 ,-, '} •.::~ .JO 3.22 .oo 
4 DISCHARGE CFS 1345. o. 13450 o. 
1345. VELOCITY FPS 3.35 .oo 3 • 3'1 .co 
5 DISCHARGE CFS 1820. o. 1819. 1. 
l 8 2 Oo VE~OCITY FPS 3 • 98 .co 3.97 048 

l ELEV 956 • 9 KO 71'10. 1. 7138 • 1. 
2 ELEV 958.9 KO 15B33 • 1. 15631 • 1. 
3 ELEV 960.8 KO 2823'1. 1. 28232. 1. 
4 ELEV 961 • 1 KO 3 07 7 0 • 1. 3076&. 2. 
~ i:-1 r:-u 0 L 1 0 ~" '::{ "J 1 0 k , ~71 Ch._ 1 n _ 
;J t..LC. ¥ 70.&.•7 "u JI.L-J.Je i. ._, • -£-U"T• ·~· 
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• 
• 

• , I 

•• ' ., .... 

•• 
• 
•• .,, 

' 

., 
' ., 

•: 

• 
• 
• 
• 
• 
• 

I 



• 
• -
·• 
•• 

:•·• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ,. 
• 
• 
• 

lolSP2 XEJ 03/21/88 
REV 09/01/82 

ELEVATION AREA 
352060 o. 
9530 4. 
954. 29. 
355. 6i. 
956 • 101. 
957. 147. 
958. 199. 
9 59 • 257. 
n, n 
7 ti U • .5 21. 
961. 392 • 
9620 471. 
9 6 3 • 569. 
9640 739. 
o~c;._ 
_, O.J • 

, 1, t: n 
.1. uou • 

966 • 1515. 
9 6 7 • 2041. 
9 68 • 2571. 
9 o 9 • 31 01. 
370. 3631. 

SAUK RIVER-FPMS-BRANCH co.; MI• 
DISCHARGE FRO'f SOUTH LAKE TO SPRAGUE STREET 

KO TABLE FOR CROSS SECTION 37.1 

KD KD BY SEGl'IENf 

38 • lo 35. 1 • 
707. l• 705. l• 

2i40. 1. 2138. 1. 
4429 • 1. 44270 1. 
7558. l• 7556. 1. 

11567. lo 11565. 1 • 
1G5ll9 • lo l65C7• l• 
2£ 452 • io 22450. l • 
29594 • lo 295910 2. 
3 8 2 60 • lo 38226. 15. 
48 7 92 • 60 'f8489o 192 • 
621 38 • 2470 60539. 953. 
0 J'tk 01 ,.., r .r ., .,. 1. " ,,_ I, .,.. ...,-. n 
0 U..JOJ.. • i::.ooJ..• #'"tUU't • t:,/.:)0• 

106847. 10035. 885730 7537. 
143224. 2 09 33 • 104171. 18119. 
179703. 28856. 1197700 25875• 
222277. 389olo 135502. 30130 • 
">71.b.QQ_ 
'- • .,&. --. ,,, ... 

~,..,~n-..,_.. , -..,u • i c;," ";{ "7n _ 
..__,~ ,J f V • 49463· 

PA GE 33K 
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WSP2 XEJ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-B~ANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

RATING TABLE FOR SECTION 37.9 
NO. ELEV AREA 

0 
1 
2 

8ANK FULL 

954 .3 
959.6 
961.5 
962 • 6 
n ... T .-, 
70.>•G. 

963.5 
964.6 

o.o 
195.3 
310.l 
399.6 

ii 56. 2 
553.9 

SEGMENT TABL£ FOR SECTION 37~9 

CSM TOTAL 

CFS 

o.o 
435.0 
855.0 

1135.& 
1220.0 
13 45. 0 
1620.0 

1 
N 

DA::c 1.0 
---------ACRES FLOOOED-------
DAMAGE CHANNEL NON-DAM 

.oo 

.oo 

.oo 
ft~ 

oUU 

.oo 

.oo 

SEG 1\10 
2 
C 

.oo 
• 00 
.oo 
~ ft 

•UU 

• 0 0 
.oo 

3 
N 

• 00 
.oo 
• 00 
• 00 
• 00 
.oo 

STARTING 
CSM 

435.00 
855.00 

1220.00 
1345.00 
182 0. 0 0 

PAGE 34 

CRIT 
ELEV 

9 56 • 7 
957.!, 

958. 3 
958 • 5 
959 • 3 

FRICTION 
SLOPE 

• 00149 
.00160 

.00132 
• 00135 
.001'+8 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 'i 3 5 • o. '135. o. 

435. VELOCITY FPS 2.23 .oo 2.23 .oo 
2 DISCHARGE CFS 855. o. 855. o • 
855. VELOCITY FPS 2,76 • ao 2.76 .oo 

3 DISCHARGE CFS 1220. o·. 1220. o. 
1220. VELOCITY FPS 2,86 .oo 2.85 • 2 6 
4 DISCHARGE CFS 13'15, o. 1344. 1. 
13'15. VELOCITY FPS 2 • 97 .oo 2 • 96 .35 
5 DISCHARGE CFS 1820. 1. 181 o. 9. 
182 o. VELOCITY FPS 3,38 .28 3 ,38 .54 

1 ELEV 959.6 KO 11262. 1. 11260. l • 
2 ELEV 961.5 KO 21398. 1. 21396. 1. 
3 ELEV 963.2 !( [) 335'!5. 1~ 335'!1. "· 4 ELEV 963.5 KO 36660. 1. 36650. 9. 
5 ELEV 964.6 KD 47201/. 3. 4 7 053. 148 • 

• 
• 
• 
• 
• 

•· -
• 
• ., 
•: 

., -

• 
• 
• 
• 
• 
• 
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~SP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION 
354030 
9550 
956. 
957. 
9 58 o 
9530 
9600 
361. 
3620 
9b3. 
36'10 
9650 
9 66 o 
H,7. 
368. 
9690 
970. 
9 71 • 
972. 

AREA 
0o 

l0o 
37. 
73. 

114 o 
162. 
2160 
2760 
3420 
'fl4o 
496. 
6 05 • 
812. 

1191. 
lb73o 
22 00 • 
2730. 
3260. 
37 90 o 

SAUK R!V[R-FPMS-BRANCH CQ •; tt\l@ 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KD TABLE FOR CROSS SECTION 37o9 

KD KD BY SEGM.ENT 

152. 1. 1500 1 0 
1058 o 1. l 056. 1 • 
2739. 1. 27370 lo 
52790 lo 5277. 1. 
8665 o lo B6b3o 1. 

129490 lo 129470 lo 
181880 lo 18186. l • 
2'14 38 • 1. 2'1'136. 1 • 
32029. lo 320250 3. 
41167. lo 1111090 3b. 
52421. 21. 51 9 33 o 3480 
ob 840. 6 03. 6'+'174. 1305. 
87683. 41680 78 2 4 7. 3760. 

116926. 125820 931 05 • 9872• 
153560. 231 02 • 108 732. 20215. 
191811. 3lb44. 124671. 28664. 
236320 • 42510. 1'117430 39779. 
28 76 45 • 56135. i 599540 54ib0o 

PAGE 3 'I K 
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COEFK 
.7522 
OCRJT 
• 7 241 
OCRJT 
• 0 000 
DCRIT 
• 0 00 0 
OCRIT 
• 0 000 
DCRIT 

AKB ' DGTAK 
07522 .0000 

956.81 KBCRIT= 
.7241 .0000 

957.88 KBCR IT= 
.0000 .0000 
-1.00 KBCRI T= 
.0000 .0000 
-1.00 KBCRJ T= 
.0000 .0000 
-1.·)0 KBCRI T= 

TABLE OF VALUES FOR 
SIGMA DKE OKS 
.0000 • 0 0 0 0 .0000 

.0000 • 0 0 00 .0000 

.0000 • 0000 .0000 

.0000 • 0 0 0 0 .0000 

.0000 • 0 0 0 0 .01100 

BPR EQUATION 
M ALPHA ALPHA2 BRIDA 

.6536 1.0000 1. 0000 145 • 38 78 

06&26 1.0000 1.0000 202.6165 

.0000 1.0000 1. 0000 217.5000 

.0000 1.0000 1. 0000 217.5000 

.0000 1.0000 1. 0000 217.5000 

APPAR AE XI T 
194.5466 188.0863 

31 6. 1721 301.5'736 

316.1721 301.5736 

316.1721 301.5736 

316.1721 301.5736 

• 
• 
• 
• ! 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE 1YPE 2 

SAUK RIVER-FPMS-BRANCH co.; Ml. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

ROAD SECTION 

NO • HW CFS HL 

0 954 .60 o.oo o. 00 
1 959 .90 '135.00 .10 
2 961. 90 855.00 .20 
5 963.88 1220.00 .56 
4 964.13 1345.00 .46 
5 96'1.90 1820.00 • 18 

MIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION= 

38.0 

TW 

o.oo 
959.80 
961.70 
963.32 
963.67 
964.72 

962.90 

962020 

CSl'I 

o.oo 
435.00 
855.QO 

1220.00 
1345.00 
1820.00 

OPENING NO.= 1 

PAGE 358 

• 
• 
• 
• 
• ' 

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



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

·• 
• 

• 

WSP2 XEQ 03/21/88 
REV 09/01/B2 

RAT ING TABLE FOR SECTION 
NO. ELEV 

0 954.5 
1 9f,O. 1 
2 9&2.1 

BllNK FULL 9&3.0 
3 964.0 
4 964 .3 
5 965.1 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

38.1 DA= 1.0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHAN~JEL NON-DAM 
o.o o.o 

210.2 '+35.0 .oo .oo .oo 
33608 855.0 .oo • 00 .oo 
399.6 1021.9 .oo .oo .oo 
'+82.4 122 o. 0 .oo .oo .oo 
504. 7 1345.0 .oo .oo .oo 
595.7 1820.0 .oo • 00 .oo 

SEGMENT TABLE FOR SECTION 38.1 
SEG NO 

CSM TOTAL 1 2 3 
N C I{ 

PAGE 36 

STARTiffG CRIT FRICTIOff 
CSM ELEY SLOPE 

'½3 5 • 0 0 956 • 9 • 0 01 9 D 
855.00 957 • 8 .00201 

1220.00 958. 5 • 00149 
1345.00 958. 7 .00160 
1820.00 959.5 .D0196 

-----------------------------------------------------------------------------------------------------------------------
l DISCtiARGE CFS lf.35= o. 435= o. 

'L35 0 VELOCITY FPS 2.01 .oo 2.07 .oo 
2 DISCHARGE CFS 855. o. 855. o. 
ass. VELOCITY FPS 2.54 .oo 2.5q .oo 

3 DISCHARGE CFS 1220. o. 1218. 2. 
1220. VELOCITY FPS 2.55 .oo 2.55 .39 
4 DISCHARGE CFS 1345. o. 1342. 3. 
1345. VELOCITY FPS 2.10 .oo 2.69 

·" 1 
5 DISCHARGE CFS 1820. 2. 1800. 18. 
182 o. VELOCITY FPS 3.19 032 3.20 .69 

1 ELEV 960.1 KO 997'1 • 1. 9972. 1. 
2 ELEV 962.l KO 19082. 1. 19080. 1. 
3 ELEV 964.0 KO 315511. 1. 31530. 22. 

" ELEV 96q.3 KD 33638. 1. 33589. 48. 
5 ELEV 965.1 KD 40976. 15. 40663. 291. 

• 
• 
• 
• 
• 
• 
• ' 

I " 

• 
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IJ SP2 XEQ 03/21/88 
REV 09/01/82 

ELC:VATION 
954.50 
3 5 5 o 
956 • 
\15 7 o 
3 5B o 
959 • 
3600 
\161 • 
362. 
963. 
3 64 • 
9 6 5 o 
3 66, 
96 7 • 
968, 
969 • 
3 70 • 
SI 71 o 
:::,72. 

AREA 
o. 
f,. 

3lo 
650 

1 05 o 
152 o 
2 0 'I• 
263, 
328 • 
4000 
479 • 
581. 
763, 

i 1 03. 
1567. 
20940 
262'1. 
3154. 
"7' ,,- r'I A 
.)00 .... 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KO TABLE FOR CROSS SECTION 38. 1 

KO KO BY SEGMENT 

530 lo 51 • 1. 
651, lo 6 '¼9 o 1. 

18590 lo 1857• 1. 
3 751 o lo 37'19. 1 • 
63l'lo lo 6312• 1. 
9582. lo 9580· 1. 

13 6 02 • lo 13600• 1. 
18'+21. 1. 184190 lo 
2'123'1o lo 2'+230, 2. 
31 275 • 1. 312330 20. 
39926. 9. 395630 235. 
511'+5. 333 • 49300. 1059. 
67587. 3094. b0i19• :..04b. 
9Hs23. 10827, 71812• 8252. 

1251360 21637. 84 258 • 18797. 
158452 • 29762. 967800 2&779. 
197698 • 40130. 110216, 37315. 
2'+~47li. ~-, 'I- r-, 'I "hCC'A c-nnn• 

::J.J.1-01 • ..1.t:-t'J~"t• ~U77J.• 
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WSP2 XEJ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; Mr. 
DISCHARGE FRO~ SOUTH LAKE TO SPRAGUE STREET 

RATING TABLE FOR SECT ION 38.9 DA:: 1 • 0 
NO. ELEV AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAl'i 
0 958.2 o.o o.o 
1 962.9 200.9 435.0 .oo .oo .oo 

BANK FULL 964.0 454.6 781.9 .oo .oo .oo 
2 5o4o2 523.4 855.0 • 00 .oo • 00 
3 965.3 883.2 122 o. 0 .oo .oo .oo 
4 965.5 956.6 13'15.0 .oo .oo .oo 
5 9b6.2 123b.3 1820.0 • 00 .oo .oo 

SE GHENT TABLE FOR SECTION 38.9 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PA GE 3 7 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

43 5 • 0 0 960 • 3 • O 02 9 6 

855.00 961.3 • 0 02 14 
1220. 00 961. 9 • 0 0122 
1345. 00 9 62 .1 • 0 0121 
1820.00 9b3 • 3 .00114 

------------------------------------------------------------------------------------------------------------------------i 
'135. 

2 
855. 

3 
122 o. 
'+ 
l 3'15. 
5 
182 o. 

DISCHARGE CFS 
VELOCITY FPS 
DISCHARGE CFS 
VELOCITY FPS 
DISCHARGE CFS 
\l[""I ,"'\r,TTV l"'.'"nr
Vt.~Vl,.J. I l r,-,::. 
DISCHARGE CFS 
VELOCITY FPS 
DISCHARGE CFS 
VELOCITY F?S 

1 ELEV 
2 ELEV 
3 ELEV 
4 ELEV 
5 ELEY 

962.9 KD 
964.2 KD 
965.3 KO 
965.5 KO 
966e2 KO 

435. 
2. 3 o 
855. 
2.09 

1220. 
• ~n 
.l. • I U 

1345. 
1.12 

1820. 
1.76 

79'+3. 
18110. 
3'177'1. 
385 09 • 
53834. 

7. 
.32 

2 '11 • 
.97 

'I 8 9. 
• n ~ 
.L • U::> 

5 56. 
1•10 
813. 
1 • 25 

64. 
47 63 • 

138 77 • 
15881. 
24039. 

428. 
2.38 
E,06. 
2 • 3'1 
&11. 
2.08 
71 7. 
2.12 
856. 
2. 2 '• 

7878. 
13322. 
19462. 
20678. 
25335~ 

0. 
.oo 
a. 

.46 
5'1. 
.58 
72. 
062 

152. 
• 7 t+ 

1. 
25. 

1435. 
195 o. 
4460. 

• 
• •. , 

" 

• " 
• I 
e 

••• ' . 

• 
• 
• 
• 
•• ":' 
• 
• '. ,,1 

• 
• 
• 
• 
• 
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LICO') 
W,J'I"" C. '"" n'l:1'11 Jr:,,o. 

~L~ '--''-'''-.L•vu 

REV 09/01/82 

ELC:VATION AREA 
958.20 o. 
959. 18. 
360 • 50. 
361• 89 • 
962. 131f • 
363. 211. 
364. 455. 
965. 112. 
3 6 6 • 1150 • 

967. 15 73 • 
968. 2011. 
369. 2477. 
370. 29'19 • 
371. 3424. 
372 • 3899. 
'3 7 3 • 4374. 
974. 48'19. 

~II.JIil DTV~Q-~PM~-RRaur~ CO:; MI~ ............ " n .a, •._I\ ~ f "V ...,,. ,--.. , • .., •• 

DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KD TAB LE FOR CROSS SECTION 38.9 

KD KD BY SEGMENT 

263. 1. 261. 1. 
1251. 1. 12'19. 1. 
2892. 1. 2890. 1. 
5208. 1. 52 06. 1. 
8392. 151 • 82'10. 1. 

15858. 3470. 12166 • 5. 
29313. 1G751. 17536. 71f8. 
'18798. 21280 • 23858. 31f98. 
7 4 5 36 • 31\ 5 08 • 30921. 8905 • 

106598. 50885. 3870'1. 16885. 
llflfl54. 69835. '17168. 27066. 
1B7701. 91009. 56289. '10319. 
231584. 111771fo 65 7 53. 53263. 
279174. 134080. 75801. 67525. 
332170. 158802. 86518. 84195. 
390759. 186012• 97900. 103'176. 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

·SAUK RIVER-FPMS-BRANCH co.; MI • 

DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

RATING TAB LE FOR SECTION 39.0 DA= 1 • 0 
NO •· ELEV AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
0 958.2 o. 0 o.o 
l 963 • 0 1'12 • 8 4 35. 0 .oo • 0 0 .oo 

BANK FULL 963 • 4 226 • 0 565.6 .oo .oo .oo 
2 964 • 3 '154 • 1 855 • 0 .oo • r, (! • DO 
3 965 • 4 804 • 0 1220.0 .oo .oo • 0 0 

" 965.6 879 • 8 1345 • 0 .oo .oo .oo 
5 90603 116006 1020.0 .oo .oo .oo 

SEGMENT TABLE FOR SECTION 39. 0 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PA GE 3 8 

STARTING CRIT FRICTION 
CS 11 ELEV SLOPE 

435.00 960 • 4 • 0 02 0 8 

855.00 961.& .00174 
1220. 00 963 • 3 .00101 
1345 • 00 963 • 4 • 00099 
1820.00 963 • 7 • 00090 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 435. 1. q200 o. 
11350 VELOCITY FPS 3.60 027 3o63 • 0 0 

2 DISC'i ARGE CFS 855. 2 37 • 601 • 11. 
8550 VELOCITY FPS 3 • 21 089 3.70 .11 

3 DISCHARGE CFS 1220. 467. 648. 105. 
122 o. VELOCITY FPS 2o47 .95 3 • 26 .92 
4 DISCHARGE CFS 1345. 530 • 676 • 140. 
13450 VELOCITY FPS 2 • 46 099 3.28 1.00 
5 DISCHARGE CFS 1820. 7 61 • 779. 280. 
182 Oo VELOCITY FPS 2.38 1 • 1 Q 3.38 1.11 

1 ELEV 963 • 0 KD 9521. 136. 9 384 • 1. 
2 ELEV 964.3 KO 20009. 52 700 14611 • 129. 
3 ELEV 965.4 KD 38315 • 146660 20448. 3201. 
4 ELEV 96506 KD 4 24 91 • 16710. 21624 • 4157 • 

5 ELEV 966.3 KD 60685. 25407. 26114 • 9164 • 

• 
• 
• 
•• 
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IISP2 XEQ 03/21/88 
REV 09/01/82 

ELC:VATION 
958.20 
959. 
960 • 
961. 
362• 
963. 
9 6 'I • 
9f:,5 • 
3660 
967• 
968. 
369 • 
370, 
:::i "1" 1 -., , ,,_ . 
972 • 
973, 
9 74 • 

AREA 
Oo 

17 • 
42. 

· 6 7 • 
92 • 

144. 
365. 
675. 

1053. 
1476. 
19200 
23800 
28520 
";t ~ '>"'7 -
...,..., IC. f • 

38 02 • 
4277. 
4752, 

SAUK RIVER-FP~S-BRANCH co.; MI. 
DISCHflRGE. FROM SOUTH LAKE TO SPRAGUE STREET 

KO TABLE FOR CROSS SECT JON 39.0 

KD KO BY SEGMEIIIT 

4 71 • I• 469• 1. 
2029, 1. 20270 1. 
4229. i •. 42270 1. 
6 8 64 o lo 68620 1. 
9569 • 151 • 9'117• lo 

16827, 34 58 • 13 0 74 o 20, 
31012. 10768. 18277• 1509. 
53397 o 218610 24372• 6912, 
81f465o 358610 31138· 171580 

12'10C4, 53199. 38555, 3 2 D71 o 

170961, 732840 '165920 509650 
226461, 957600 55225, 753590 
..,o..,,:,.cn 1117":11. t:.. h -, -, 'r OO"'ll'l;n 
ILO C. "- _,,.. • o,,c,,;,• 7 7, U U • 

343085. 141473. 73760, 125448, 
411321, 167752, 83895, 156056, 
487311, 196707. 94623• 191379. 
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~SP2 XE~ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

RA TI NG TABLE FOR SECTION 39.1 DA= 1.0 
NO. ELEV AREA CFS ---------AC RES FLOODED--------

DAMAGE CHA~NEL NON-DAM 
0 958.'l o.o o.o 
1 963.3 2'15.'l '135.0 .oo .oo • 00 

BANK FULL 96'i.2 454.6 718.9 .oo .oo .oo 
2 964.6 574.9 855.0 .oo • 0 0 .oo 
• C~Oc " OO'l .. '1'1'),0 ft nn "n n n 
~ ,,,~...,. J c;,,,,,e J .&.G.G. Ve U """ • uu ouu 

'l 965~7 966.4 13'½5.0 .oo .oo .oo 
5 966.4 1239.7 1820.0 .oo .oo .oo 

SEGMENT TABLE FOR SECTION 39. 1 
SEG 1110 

CSM TOTAL 1 2 3 
N C N 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

435 • 00 960 • 5 • 0022 0 

855.00 961.5 .00112 
1220.00 ~-~ • ,.. ,, ,. ~ n 

70-". •.L • lllJJ..l.'1 

1345-00 962 .3 • 0 0119 
1020.00 963 • 5 • O 011 3 

------------------------------------------------------------------------------------------------------------------------
1 DISCKARGE CFS IJ3.5. 28. '!07. o. 
,;35. VELOCITY FPS 2.01 .55 2.09 .oo 

2 DISCHARGE CFS 855. 263. 583. 1 (I. 
855. VELOCITY FPS 1.8<; .93 2.16 .42 

3 DISCHARGE CFS 1220. 491. 6 74. 55 • 
1220. VELOCITY FPS 1.68 l • 05 2.06 .57 
4 DISCHARGE CFS 1345. 558. 713. 74 • 
13'15. VELOCITY FPS 1.10 1.10 2.10 .62 
5 DISCHARGE CFS 1820. 813. 85lf. 153. 
1820. VELOCITY FPS 1 • 7 E, 1.25 2.23 • 7'1 

i ELEV 963.3 KO 9026. 266. 8759. 1. 
2 ELEV 964.6 KO 20301. 5990. 1'1227. 85. 
3 ELEV 965.5 KD 35320. 141 74. 19631. 1515. 

" ELEV 965.7 KO 38966. 16124. 20832. 2010. 
5 ELEV 966.4 KD 54010. 2H30. 25388. 4492. 

• 
e 

• 
•• i 
•• ' ! 
•: 

' 

• 
•· -. 
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•• ' 
•• 
•: 

,, 

• 
• 
• 
• 
• 
• ' 



• • 
• • 
• • 

II SP2 XEQ 03/21/BB SAUK RIVER-FPMS-BRANCH co.; Ml o PAGE 39K 
REV 09/01/B2 DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET • 

KD TABLE FOR CROSS SECTION 3901 • 
ELEVATION AREA KO KO BY SEGMENT 

958040 a 0 • :' 
959 o 12. 11/6 o 1. 11/4 o 1 0 
960. 43. 1002 o 1. 1 0 0 o. 1. 
:161 o Blo 2511 o 1. 2509. 1. • • 
362. 124. 468bo 1. 4681/. 1 0 
3 63 o 192. 76 71 o 31. 75750 1. 
9640 3960 138430 2619 o 11223 • 1. • 
965. 7020 26134 o 9090. 16 3 75 o 4870 
966. 10710 444170 18925. 22529 • 2768. 
96 7 • 14 87 o 68B01 o 31568. 29441. 75110 • • 
:168 • 19280 99622 • '+7301/o 37081/. 15057. 
969. 2385. 136141. 65799. '+5416. 24803. 
9700 28540 17B4 39 o 865480 544 07 • 37362. • • I 
971. 3329. 222698. 107596. 63825. 50683. 
972. 3804. 269230. 129428. 73738. 6'+486. 
373. '+2790 321129. 153661. 84321. 80659. • 9 74 • 4754. 378585. 180367. 95 5 71 • 99402. 

• • 
• • 
• • 
•• • 
• • 
• • 
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~SP2 XEQ 03/21/88 
RE\f 09/01/82 

SAUK RIVER-FPMS-BRANCH CO.; Mio 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

RATING TAB LE FOR SECTION 39.4 DA= 1.0 
NO. ELEV AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
0 959.2 o.o o.o 
1 96308 196.2 4 35 • 0 .oo .oo .oo 

BANK FULL 965.0 454.6 822.2 .oo • 0 0 .oo 
2 965.l 483. 4 855.0 .,n, • 00 .co 
3 966.0 755.B 12 2 0 • O .oo .oo .oo 
4 966.1 823.B 13 45. 0 .oo • 00 .oo 
5 966.8 1081.6 1820.0 .oo .oo .oo 

SE GHENT TABLE FOR SECT JON 39.4 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PA GE 4 0 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

43 5 • 0 0 961 • 3 .00066 

855.00 962. 3 • 0 00 7 2 
1220.00 962 • 9 • 0 00 6 0 
1345.00 963 .1 • 00061 
1820. 00 964 .3 • 0 00 6 0 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 435. 3. 432. o. 
435. VELOCITY FPS 2.43 .15 2.43 .oo 

2 DISCHARGE CFS 855. 118 • 731. 60 
855. VELOCITY FPS 2.74 .54 2.92 .51 

3 DISCHARGE CFS 122 0 • 2 62. 915. 42 • 
122 o. VELOCITY FPS 2o67 .67 ~ • 01 .69 
4 DISCHARGE CFS 1345. 3 06. 981. 58. 
134 s. VELOClTY FPS 2.11 .71 3.11 • 74 
5 ()ISCH ARGE CFS 1820. 4 76. 1201. 143 • 
182 o. VELOCITY FPS 2.00 .84 3.36 .93 

1 EL EV 963.8 KO 168'13. 44 • 16798. 1. 
2 ELEV 965.1 KO 31499. 3969. 27518. 12. 
3 ELEV 966.0 KO 49193. 10344. 37569. 128 0. 
4 ELEV 9 66 .1 KO 54129. 12124. 40)85. 1920. 
5 ELEV 966.8 KO 74020. 192 21 • 49406. 5392 • 

• 
• 
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•• I 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION 
959 • 20 
960 • 

961 • 

962• 
963. 
964 • 
9650 
966 • 

967. 
':16fi • 

969 • 

':170 • 
9 71 • 
972 • 

973 • 
9 74 • 
975 • 

AREA 
o. 

18 • 
50. 
89. 

13q • 
21 l • 
4 55 • 
772. 

1150. 
1573. 
2017. 

· 2'+ 77 • 
29 49 • 
34 24 • 
3899. 
43 74 • 
4849. 

Sil.UK RIVER-FPMS-BR/l.NCH co.; Ml. 
0 IS CHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KO TA9LE FOR CROSS SECTION 39.4 

KO KO BY SEGMENT 

570. 1. 568. 1. 
2721. 1. 2719. 1. 
6292. 1. 6290 • 1. 

11332 • 1. 11 330 • 1. 
18 086 • 151 • 17 933. 1 • 
30257. 3470. 26 480 • 5. 
5!!804. 10751. 38 lf.f,. 1413. 
BOilO. 2i280. 5i 927. 6608. 

119017. 34508. 67299. 16821. 
H,7261. 50885. 84238. 31894. 
223790. 69835. 102661 • 51125 • 

289845 • 91 O 09. 122510. 76158 • 

357 084 • 111 774. 143110. 100609. 
430149. 134080. 164978. 127547. 
511457. 158802. 188 304 • 159035 • 

601287. 186012. 213077. 1951\55. 

P/l.GE 4 {lK 

• 
• 
• 

l •: I 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPHS-BRANCH co.; Hr. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

RATING TABLE FOR SECTION 39.5 
NO. ELEV AREA 

0 961.7 o. 0 
BANK FULL 961.7 .o 

~••••WARNING-8ANKFULL OR ZERO DAMAGE 
1 964.0 324.4 
2 965.2 6 02. 1 
3 96&•1 807.8 
4 966.2 857.2 
5 96&.9 1 038. 7 

SEGMENT TABLE FOR SECTION 39.5 

CSM TOTAL 

011= 
CFS 

o.o 
.o 

ELEV BELOlol 
435.0 
855.0 

122!).0 
1345.0 
1820.0 

1 
N 

1.0 
---------ACRES FLOODED--------
DMIAGE CHANNEL 

.oo .oo 
FIRST PROFILE• FLOW 

.oo 

.oo 

.oo 

.oo 
• 00 

SEG NO 
2 
C 

.oo 
• 00 
.oo 
.oo 
• 0 0 

NON-DAM 

.oo 
INTERPOLATED 

3 
N 

.oo 
• 00 
• 00 
• 00 
.oo 

STARTING 
CSM 

LINEARLY FROM 
'½35.00 
855.00 

1220.00 
13'15.00 
1820.00 

PAGE 41 

CRIT 
EL[\/ 

FRICTION 
SLOP[ 

CHANNEL BOTTOM***** 
962.4 -~0079 
962.9 .0005'1 
963.2 .00047 
963.3 • 00048 
963.& .0()052 

---------------------------------------------------------~--------------------------------------------------------------
1 DISCHARGE CFS 435. 119, 289. 21. 
435. VELOCITY FPS 1.79 .80 2,12 • 6 8 

2 DISCHARGE CFS 855. 2 09. 496. 150. 
855 • \/ELOCITY FPS 1.90 .87 2.35 .99 

3 DISCHARGE CFS 122 o. 274. 657. 289. 
1220. \IELOCITY FPS 1.99 .90 2.52 1.20 
4 DISCHARGE CFS 1345. 2 94. 716. 335. 
1345. VELOCITY FPS 2 .in .91 2.63 1.28 
5 DISCHARGE CFS 1820. 3 69. ~34. 517. 
182 o. \/ELOCITY FPS 2 • 3'1 .95 2.99 l. 52 

1 ELEV 964.0 KD, 15'121, 4235. 10273. 913. 
2 ELEV 965.2 KD 36573. 8952. 21309. 6312. 
3 ELE\/ 966.l KD 56398. 127 28 • 3041'1. 13256. 
4 ELE\/ 966.2 KO 61263. 134'!0. 32693. 15129. 
5 ELEV 966.9 KO 79939. 16265. 41145. 22530. 

• 
• 
• 
•: 

., 
•; 

., 

• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

EL:::VA TION AREA 
31:,1.70 o. 
962. 36. 
963. 162. 
9 64 • 330. 
965. 551. 
966. 795. 
967. 1063. 
368. 1358. 
969. 1667. 
970. 19 77. 
971. 2287 • 
972. 2597. 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KD TA3LE FOR CROSS SECTION 39.5 

KD · KD BY SEGMENT 

Ii 95 • 1112 • 352. 1. 
5735 • 1(,52. 4061. 5. 

15858. 4336. 10512. 980. 
3 21 70 • 8036. 19189. 4833. 
552 04 • 12 5 45 • 29 832 • 12796. 
82562 • 16657. 42273. 23569. 

116 7 49 • 22475. 56389. 37862. 
t5587e. 30745. 7 2 0 85 • 52550 • 
200302. 405670 89288. 69391. 
250139. 51 861 • 107933. 8877"· 
3()5361- 64657- 127965. 110746. 

PAGE 41K 

• 
• 
• 
•• 
• 
• 

• 

•• ' 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



I I 

• 

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

• ,' d -

~SP2 XEJ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FRO~ SOUTH LAKE TO SPRAGUE STREET 

RATING TABLE FOR SECTiON 39.6 DA= 1 • 0 
NO • ELEV AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
0 959.3 o. 0 o.o 
1 96'1 • 0 200.9 '135.0 .oo • 0 0 .oo 

Bt.NK FULL 965.1 '154.6 812.3 .oo .oo • 00 
2 965 • 2 491.5 855.0 .oo • 0 0 .oo 
3· 966.1 758.4 1220.0 .oo .oo .oo 
4 966 • 3 821.0 1345.0 .oo .co • 0 0 
5 966,9 1085 • 8 1820,0 .oo .oo .oo 

SE GM ENT TABLE FOR SECT ION 39.6 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PAGE 4 2 

STARTING CRIT FRICTION 
CSM EL EV SLOPE 

'135 • 00 961 • 4 ~ 000 63 

855.00 9 62. 4 ,00070 
1220.00 963 • 0 • 0 00 6 0 
1345.00 963 • 2 ,00060 
1820. 00 964.4 .00059 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 435 • 3. 432 • o. 
435. VELOCITY FPS 2,39 .15 2 • 40 .oo 

2 DISCHARGE CFS 855 • 1 21 • 728 • 6. 
855 • VELOCITY FPS 2.11 .53 2.88 ,50 

3 DISCHARGE CFS 1220. 2 63. 914, '13. 
122 o. VELOCITY FPS 2,66 ,67 3,01 ,69 
4 DISCHARGE CFS 13'15, 3 07. 980 • 59. 
1345 • VELOCITY FPS 2,70 .11 3.10 • 7 'I 
5 DISCHARGE CFS 182 0 • 476 • 1199, l '1'1 • 
182 o. V[LOCITY FPS 2.79 • 83 3, 35 093 

1 ELEV 96'1.o KD 17216 • 65. 17150 • 1. 
2 ELEV 965.2 KO 31949, 4120. 27814 • 15. 
3 ELEV 966.1 KO '19375 • 1 04 0 9. 37665. 13 01, 
4 ELEV 966,3 KO 54372, 12212. 40204. 1956. 
5 ELEV 966,9 KO 74365. 193 4 4 • 49560. 5461 • 

• 
• 
• 
•• ' 
• 
•• I 
'I 

•• ,, 
•: 

• 
•• 
•: 
•: 

•• 
•• 
• 
• 
• 
• 
• 
• 



• • 
• • 
• • 

IJSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION AREA 
359.30 o. 
960. 15. 
9 61 • 4 6 • 
962. 85. 
963. 129. 
964. 2 02 • 
965. 425. 
366 • 737 • 

SAUK RIVER-FPMS-bRANCH co~; HI• 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KD TA3LE FOR CROSS SECTION 39.6 

KO KD BY SEGMENT 

4 34 • 1. 432. 1. 
2442. 1. 2440. 1 • 
5870. 1. 5 868. lo 

10757. 1. 10755- 1 • 
17326. 69. 17203. 1. 
28621. 3018. 254410 2. 
1\8338. 9892. 36890. 11420 

PAGE 42K 

•: 

·., 
•: . ., 967. 1111. 76778. 20{)76. 504690 5882. 

9 68. 1530. 114640. 33014 • 65678. 15456. 
369. 1972. 161975 • 490710 824660 301270 
370. 2431. 2177 09 • (,179(,. 100744 • 48951. 
971. 29 02 • 2827540 88760. 1201\550 73321\o 
972. 3377. 350220. 109673. 141004. 98151-
9 73. 38 52 • 422477. 131742. 162726. 124655. 
974. 4 327 • 502948. 15&219. 18590~- 155671. • • 
975. 4R 02 • 591913. 183177. 2105350 191581. • •• 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH CO.; Mio 
DISCHARGE FROM SOUTH L~KE TO SPRAGUE STREET 

RA TING TABLE FOR SECTlON 39.7 DA= 1 • 0 
NO. ELEV AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
0 959.0 o.o o.o 
1 964.1 290.4 435.0 .oo o00 oOO 

BANK FULL 964.8 45406 656.5 oOO oOO .oo 
2 96504 62800 855.0 .oo 0 0 () .oo 
3 966.2 91502 12200 0 .oo • o a oOO 
4 966.4 993.1 1345.0 .oo .oo .oo 
5 967.1 126605 182000 .oo .oo .oo 

SEGMENT TABLE FOR SECTION 39.7 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PA GE 4 3 

STARTING CRIT FRICTION 
CSM EL EV SLOPE 

435000 961 o l • 0 00 3 7 

855000 962ol .00032 
1220. 00 962 o 7 o 00026 
1345.00 962 • 9 .00021 
1820.~0 964 .1 o 00026 

------------------------------------------------------------------------------------------------------------------------l DISCHARGE CFS 435. 43. 3920 0. 
4 350 VELOCITY FPS lo85 .51 1.90 o00 

2 .DISCHARGE CFS B55o 255. 590. 10. 
8 ss. VELOCITY FPS 1.ao .so 2.10 .34 

3 DISCHARGE CFS 1220. 4 58 • 709. 53, 
122 o. VELOCITY FPS 1.14 .95 2ol4 052 
4 DISCHARGE CFS 1345. 522. 750. 73. 
1545. VELOCITY FPS 1.77 1 • 00 2.19 057 
5 DISCHARGE CFS 182 o. 7 63 • 907. 1500 
18 2 o • VELOCITY FPS lo84 1 • 15 2.35 .10 

1 ELEV 964. l KD 21629. 1o20. 20G0lo 1 0 
2 ELEV 965.4 !( D 47836. 14228. 33066. 5410 
3 ELEV 96602 KD 74936. 28106. 43595. 32340 
4 ELEV 966.4 KD 82136. 31745. 46268. 4124. 
5 ELEV 96 7 • 1 KD 112135. 4 69 6 9 • 56178. 89870 

• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

EL'::VATION 
959.00 
959. 
9600 
961. 
9620 
963. 
964 • 
965. 
966. 
967. 
968. 
969. 
970. 
971. 
972. 
973. 
974 • 

' ' ' 

AREA 
0. 
o. 

24 • 
57. 
97. 

144. 
257. 
5 1 4 • 
843 • 

1230. 
1659. 
21 07 • 
2570. 
3044. 
3519. 
3994. 
4469. 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

KD TABLE FOR CRDSS SECTION 39.7 

KD KD BY SEGMENT 

o. 1. o. 1 • 
882. 1. 880. 1 • 

3321. 1. 3319. 1 • 
7176• 1. 7 I 74 • 1. 

12 5 25 • 1. 12523. lo 
2 0 6 77 • 6 08. 19463. 1. 
37957. 8605. 28627. 270 
6 7 3 04 • 23902. 40792. 2142• 

1082800 45065. 54912. 8303. 
161581. 71107. 70606. 19867• 
2267640 lf,3239. 87841. 35685 • 
302097. 139847. 106548. 55 7 01 • 
389367. 180613. 126674. 820800 
474208. 219197. 147367. 105651• 
569156. 262232. 169527. 133468• 
674563. 309858. 193143. 1659120 
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COEFK 
• 0 00 0 
DCRJT 
.0000 
OCRIT 
.0000 
DCRIT 
.0000 
DCRJT 
• 0 0 0 0 
DCRIT 

AKB 
.0000 
-1.00 
.0000 
-1.C'O 
.0000 
-1.00 
.0000 
-1.00 
.0000 
-1.00 

TAB LE OF VALUES FOR 
DG TAK SIGMA DKE, DKS 
.0000 .0000 • 0 0 0 0 .0000 

KBCRIT= 
• 0 0 0 0 .0000 • 0 0 0 0 .0000 

KBCRJT: 
.0000 .0000 • 0 00 0 .0000 

KBCRIT= 
.0000 .0000 • 0 0 0 0 .0000 

KBCRIT: 
• 0 0 0 0 .0000 • 0 0 0 0 .0000 

KBCRIT= 

BPR EQUATION 
M ALPHA ALPHA2 BRJDA 

• 0 000 1.0000 1.0000 135.1'199 

.0000 1.0000 1.0000 135.1499 

.0000 1.0000 1. 0000 135.1499 

.0000 1.0000 1. 0000 135.1499 

.0000 1.0000 1. 0000 135.1499 

APPAR AEXIT 
31!,,.1721 301.5736 

316.1721 301.5736 

316.1721 301.5736 

316. 1721 301.5736 

316,1721 301.5736 

• 
• 
• 

•: . 
•: 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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IJSP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FRO"l SOUTH LAKE TO SPRAGUE STREET 

ROAD SECTION 

NO. HIJ CFS HL 

0 959.00 o.oo o.oo 
1 964.22 '135.00 • 0 'I 
2 965.50 855.00 • 08 
3 965.33 1220.00 • 1 0 
4 966.53 1345.00 .10 
5 967.23 1820.00 .12 

MIN ROAD tLEVATION 

GIRDER BOTTOM ELEVATION= 

39.8 

TIJ 

o.oo 
9611-.18 
965.42 
966.23 
966.43 
967.11 

962.30 

963o4C 

PAGE 44B 

CSM 

o.oo 
435.00 
855.00 

1220.00 
1345.00 
1820.00 

OPENING NO.= 1 

• 
• 
• 

• 
• 
•: 
•: 
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• 
• 
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• 
• 
• 
• 
• 
• 
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• 
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~SP2 XE~ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI • 

DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

RA TING TABLE FOR SECTION 39.9 DA:: 1 • 0 
NO. ELEV AREA CFS ---------ACRES FLOODED--------

DAM AGE CHANNEL NON-DAM 
0 959.0 o. a o.a 
1 964.3 316.0 435.0 .oo .oo .oo 

BANK FULL 964.8 454.6 614.9 .oo .oo .co 
2 965.5 676.5 855.0 .co .co .oo 
3 9':>6 • 4 97'1 .5 1220.0 .co .oo .oo 
4 966 • 6 1052.6 1345 • 0 .oo .oo .oo 
5 '.U,7.3 1339.3 1820.0 .oo • 00 ~ 00 

SEGMENT TABLE FOR SECTION 39.9 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PA GE 4 5 

ST1'RTING CRIT FRICTION 
CSM ELEV SLOPE 

435 • 00 961 o l • 00033 

855.00 962 • l • 000 27 
1220 • 00 962 • 7 • 0 00 2 3 
13'1-5. 00 962 • 9 • 0 00 2 3 
1820.00 9 64 • l • ~0023 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 435. 52. 383. o. 
't 3 5 • VELOCITY FPS 1.74 .50 1.so • • 0 

2 DISCHARGE CFS 855. 2 71 • 568. 160 
855. VELOCITY FPS 1.68 • 78 lo96 • 39 

3 DISCHARGE CFS 1220. q 10. 687. 63 • 

1220. VELOCITY FPS 1 • 63 .92 2.01 .52 
4 0 IS CH AR GE CFS 131t5. 5 34 • 729. 82. 
1345. VELOCITY FPS -1 • ':>6 .96 2.0f, • 56 · 
5 DISCHARGE CFS 1820. 772. 880. 168• 
182 o. VELOCITY FPS 1 • 73 1 • 1 a 2.22 .10 

1 ELEV 96'1.3 KO 2302 7 • 15 25. 21501. 1. 
2 ELEV 965.5 KO 51679. 16142. 3 4 75 1 • 786. 
3 ELEV 966.4 KD 8 0362 • 3 08 46 • 45623. 3894. 

" ELEV 9 66 .6 KD 88070. 34760. 48366. '1943. 
5 ELEV 967.3 KD 120101. 50898. 58722. 10480 • 

• 
• 
• 
•• ' 
•• 
•: 
•: 

•• 
•• 

•• -' ' 

• • 
• 
.( 
• 
• 
• 
• 
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IISP2 

i) ' • ' 

XEQ 03/21/88 
REV 09/01/82 

EL£:VA TION AREA 
959:00 0: 
359. a. 
960• 24. 
'J 61 • 57. 
962• 97. 
363 • 144. 
964• 257. 
:165. 514. 
:)6:,. 843. 
:16 7 • 1230. 
368, 1659. 
969 • 2101. 
9 70 • 2570. 
971, 3044, 
972. 3519. 
9 73 • 3994, 
:17 4 • 4'169 • 

• 
• 
• 

SAUK RIVER-FP~S-BRANCH co.; MI. PA GE 45K 
DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET • 

KO TABLE FOR CROSS SECTION 39.9 • 
KO KD BY SEGMENT • 
0. 1. o. 1. 

8B2 • 1. 8B0. 1 • 
3321. 1. 3319 • 1. • 
7176 • 1. 7174 • 1. 

12525. 1@ 12523. 1. 
2 0 617 • 6 08. 19463. 1. -• 
3 79 57 • 86 05. 28627. 21. 
6 7 304 • 23902, 40792. 214 2 • 

108280. 45065, 54912. B303• •: 
161581. 71107. 706 06 • 19867, 
226764. 103239. 87841. 356B5. 
302097. 139847, 106548. 55701. •• 
3B9367. 180613. 1266 74 • B2080, 
474208. 219197. 147367. 105651. 
569156. 262232. 169527. 133468, •: 
674563. 309858. 1931'13. 165912, •• --

• 
• 
• 
• 
• 
• 
• 
• 
• ' ' 
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2) STUDY NAME: 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; ML • 

DISCHARGE FROM SOUTH LAKE TO SPRAGUE STREET 

---•------------------~-------80/80 LIST OF INPUT DATA----------~-------------------
TITLE DISCHARGE FROM SPRAGUE STREET TO 1-69 • 

CHANGE DISCHARGE 
DISCHARGE •1 • 400 • 795. 1125 • 
END 
REACH 39 • 95 1. lDO. 100. 
R[ACH2 40 • 3 • 6 
ROAD 40 • 0 2.7 100. 100 • 

BPR 40.0 A 3 
GIRDER 965 • 964 • 5 O. .8 

ENDTABLE 
SECTION 

[NOTABLE 
REACH 
R[ACH2 
REACH 
SEGMENT 
NVALUE 
SEG~EN T 
NVALUE 
SEG,~EN T 
NVALUE 
SECTION 

ENOTABLE 
REACH 
R[ACH2 
SEG:-IENT 
!\/VALUE 
SEGi'IENT 
NVALUE 
SEG14ENT 
NVALUE 
REACH 

-15.25 968. -15.25 964.6 
15.25 968 • 

40 • 0 
-450. 
-150. 
-15 • 25 
15.25 
50. 
350. 

40.1 
40 • 3 
40.3 
40.3 
• 045 
40.3 
.034 
4 0 • 3 
• 045 
40 • 3 
-515. 
-124. 
-1 0 • 
15. 
128 • 

40.5 
40.3 
40.5 
.11 
40.5 
• 068 
40,5 
.11 
40.9 

96 7 .4 
966.5 
968 • 

960. 
967.1 
968 .8 

1. 
.8 
1. 
1 

2 

3 

968. 
962.8 
959.5 
96 0 .1 
966 .6 

1. 
3.7 
1 

2 

3 

1. 

-350. 
-5 0 • 
-15.25 
15 .25 
15 0. 

100. 

450 • 
N 

C 

N 

-418 • 
-24 • 
o. 
18 • 
16 0. 

34 00 • 

N 

C 

·N 

3300. 

967.0 
966,9 
959.5 
968. 
966 • 9 

100. 

450. 
-12. 

18. 

16 o. 

966. 
963. 
958.5 
962 ,6 
970 • 

27 0 o. 

-12. 

18. 

160. 

24 0 0. 

124 5. 

2. 7 · 
15 • 25 

-25 0 • 
-16. 
o. 
16. 
25 0 • 

962 • 

962 • 6 

970 • 

-410. 
-12. 
10. 
28. 

962 • 

962.6 

970 • 

1695. 

964~5 

966.5 
967 • 

959.3 
967. 
967.4 

964. 
962. 
959. 
963.5 

367B 
367C 
36 70 
367[ 
367F 
36 7G 

368 
369 
3 70 
3 71 
372 
3 73 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
3 9 C\ 
391 
392 
393 
394 
395 
3 96 
397 
398 
399 
4 QO 
4 01 
4 02 
403 
4 04 
405 
4 06 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SPRAGUE STREET TO 1-69. 

------------------------------80/80 LI ST OF INPUT DATA------------------------------
RE ACH2 40.3 !i. 9 4 07 
SEG~ENT 40.9 1 N -12. 962 • 4 08 
NVALUE • 11 409 
SEG!1ENT 40.9 2 C 18 • 962.6 410 
NVA.LUE • 068 411 
SEGMENT 40.9 3 N 16 o. 970 • 412 
NVALUE .11 413 
ROAD 41.0 2.1 100. 10 o. 4 14 
CULVl 41.0 4 • 32111. 4 15 
CULV2 4. 0 6 • 0 60. 964.5 965 • 417 
SECTION 41.0 418 

-350. 974.9 -250. 973.9 -15 0 • 973. 4 19 
-5 0 • 972.4 o. 972.3 50. 911.8 420 
15 0 • 970.9 250. 971 • 0 350. 971.3 421 
4 5 0. 971.8 690. 973. 422 

ENDTABLE 4 23 
REACH 4lol 1. 100. 10 o. 4 24 
REACH2 40.3 6.1 425 
SEGMENT 41.1 1 N -12. 962. 426 
NVALUE • 11 427 
SEGMENT 41.1 2 C 18. 9,62 • 6 4 28 
NVALUE • 068 4 29 
SEG.~EN T 41. 1 3 N 160. 970. 430 
IJVA.LUE • 11 431 
COMPUTE 39 • 95 41.1 39.9 431B 

--------•---------------------ENO OF 8 0/80 LIST------------------------------, 

PA GE 4 7 

• 
• 
• ., 

e: 

• 

. . 

' 

•: ' 
•: ., 

; 

• 

• 
• 
• 
• 

• 
• 
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• 

COMPUTE 39.95 39.9 431B 

-----------------------------STARTING DATA FROM PREVIOUS COMPUTATIONS------------------------------

• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH CO.; Mio 
DISCHARGE FROM SPRAGUE STREET TO 1-69 • 

RATING TABLE FOR SECTION 39.95 
~O. ELEV AREA 

0 959.3 o. 0 
BANK FULL 962.8 79.5 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 964.3 263.5 
2 965.6 811. 2 
3 966.4 1222.3 
4 96606 1325.0 
5 967.3 170 3. 5 

SE GHENT TABLE FOR SECT !Ori 39.95 

CSM TOTAL 

OA::: 1.0 
CFS 

o.o 
281.7 

ELEV BEL OW 
4 oo.o 
795.0 

1125.0 
1245.0 
1695.0 

1 
N 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

.oo .oo • 00 
FIRST PROFILE. FLOW INTERPOLATED 

.oo .oo .oo 

.oo .oo • 00 

.oo .oo .oo 

.oo .oo .~o 

.oo .oo .oo 

SEG NO 
2 3 
C N 

STARTING 
CSM 

LINEARLY FROM 
400.00 
79 5. 0 0 

11250 00 
1245. 00 
1695. 00 

PA GE 48 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM***•• 
961.8 .00063 
963.0 ,00027 
964 .2 , 00018 
964.2 ,00018 
9 64 ,4 .D0016 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 4 0 0 • 76. 32 1 • 3 • 
4 OOo VELOCITY FPS 2.46 .57 2.60 049 

2 DISCHARGE CFS 795. 4 35. 338. 22, 
7950 VELOCITY FPS 1.50 ,72 2.08 .49 

3 DISCHARGE CFS 1125. 7 25. 350. 50. 
112 5. VELOCITY FPS 1.23 .11 1.87 051 ,. DISCHARGE CFS 1245. 819. 366. 600 
12450 VELOCITY FPS 1.23 .80 1, 90 .53 
5 DISCHARGE CFS 1695. 1165. 423. 107. 
1695. VELOCITY FPS 1.24 .89 1.98 06 0 

1 ELEV 9f>4.3 KO 152 76. 2045. 131f>O. 11. 
2 ELEV 965.6 KD 47364. 25362. 20775 • 1227. 
3 ELEV 9 66. 4 KO 83729, 537650 26353. 3611. 
4 ELEV 9 6606 KO 93894~ 61671. 27770. 4453. 
5 ELEV 96703 KO 132287. 90907. 3 3 03 O • 8350. 

• 
• 
• 

•• .i 
I 

• 
•: 

• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

EL:'.VATION 
359.3(\ 
9&0. 
9&1. 
362. 
963. 
9 6't • 
9650 
9660 
:16 7 • 
968. 
9690 
370. 
371 • 
372. 
373. 
3 7 't • 
375. 

AREA 
o. 
7o 

3Ca 
570 
860 

18 'Io 
545. 

1026. 
15450 
2125. 
2760. 
3421. 
4092. 
47670 
5442. 
6117. 
6792. 

SAUK RJVER-FPMS-BRANCH co.; Ml• 
DISCHARGE FROM SPRAGUE ST REE l TO I-69. 

KO TABLE FOR CROSS SECTION 39095 

KO KO BY SEGMEMT 

165. lo 163 • l• 
14 26 • 1. 1 'I 24 • 1 • 
38530 1. 3851. 1. 
7229 o 4o 7219. 1. 

128 29 • 766. 11754. 21. 
29698. 11655. 17292. 4400 
654'1'1 • 3'H48o 236'17• 2262• 

115120. 776360 30780. 6467• 
17&593. 1233520 38&42. 142880 
255858 • 182541. 4 7 2 08 • 25886• 
355157,. 258 050. 56~'15 • If 0'1911 • 
471153. 345942. 66330. 5874&-
588369. 4334010 7672/fo 77335. 
7130760 5259'150 87692. 97257-
852585. &2960'1. 99288. 1203490 

1007466. 7448180 1115020 146851-
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COEFK AKB 
.4779 .4779 
OCRIT 961.27 
.0000 .0000 
OCRIT -1.00 
• 0 000 .0000 
OCRIT -1.00 
.ooou .0000 
OC~IT -1.00 
• 0 00 0 .0000 
DCRIT -1.00 

TABLE OF 
DGTAK SIGMA DKE 
.0000 .0000 .0000 

KBCRJT: 
.0000 .0000 • 0 0 0 0 

KBCRIT= 
.0000 .0000 • 0 0 0 0 

KBCRIT= 
.0000 .0000 .0000 

KBCRIT= 
.0000 .0000 • 0 0 0 0 

KBCRIT= 

VALUES FOR BPR EQUATION 
DKS M ALPHA 

.0000 .7478 1.0000 

.0000 .0000 1.0000 

.0000 .0000 1.0000 

.oono • 0 00 0 1.0000 

.0000 • 0 0 00 1.0000 

AL PHA2 BRIDA APPAR 
1.0000 146.6481 316.7993 

1. 0000 153.2625 316.7993 

1.0000 153.2625 31607993 

1.0000 153.2625 316.7993 

1.0000 155.2625 316.7993 

AEXIT 
287.0440 

287.0440 

287.0440 

287.0440 

287.0440 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
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• 
• 
• 
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.tSP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; MI• 
DISCHARGE FROM SPRAGUE STREET ·TO I-69. 

ROAD SECTION 4 0 • 0 

NO. H.t CFS HL T.t 

0 959.30 o.oo O. C 0 o.oo 
1 964 • 39 400.00 .06 964.33 
2 966.23 795.00 • 6 'I 965.59 
3 967.09 1125.00 .68 966.41 
4 967.21 1245.00 .60 966.61 
5 967.59 1695.00 .28 967.31 

MIN ROAD ELEVATIO~ 966.50 

GIRDER BOTTOM ELEVATION= 964.50 

PAGE 49B 

CSM 

o.oo 
400.00 
7 95 • 0 0 

1125.00 
1245.00 
1695.00 

OPENING NO.= 1 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SPRAGUE STREET TO I-69. 

RATING TABLE FOR SECTION 40.1 
NO. ELEV AREA 

0 959.3 o. 0 
BANK FULL 962.8 79.5 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 'H,'+ • 4 328.3 
n ~,, n 1 1 h -, 7 

"- :,oo • .::-.: .1.l"'ff•~ 

3 967.1 15 98. 0 
'+ 967.2 11:,61. 9 
5 967.6 1 888. 1 

.,, 

SEGMENT TABLE FOR SECTION 40.l 

CSM TOTAL 

DA= loll 
CFS 

o.o 
272.2 

ELEV BELOW 
'100.0 
~~~ n 
I:,-::,• U 

1125.0 
1245.0 
1&95.0 

1 
N 

---------ACRES FLOOOEO-------
OAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE. 
.oo 

nn 
oUU 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 
FLOW 

• 00 
.oo 
• 00 
• OD 
.oo 

.oo 
INTERPOLATED 

3 
N 

• 00 
.oo 
.oo 
• OD 
.oo 

STARTING 
CSM 

PAGE 5 0 

CRIT 
ELEV 

FRICTION 
SLOPE 

LINEARLY FROM CHANNEL BOTTOM***** 
'I00.00 961.8 .00046 
795.00 

1125000 
1245.00 
1695.00 

963. a 
964. 2 
964 • 2 
964. 4 

• 00011 
.00009 
• 0 00 1 0 
.00013 

------------------------------------------------------------------------------------------------------------------------
1 DI SC:i ARGE CFS 'IO O. 104. 292. 4. 

400. VELOCITY FPS 2.09 .55 2.21 .44 
2 DISCHARGE CFS 795. 5 03. 258. 33. 
795. VELOCITY FPS .95 .57 1.42 .38 

3 DISCHARGE CFS 1125. 7&6. 292 • 67. 
1125. VELOCITY FPS • 89 .62 l. 'I 0 

··" 2 4 DISCHARGE CFS 1245. 853. 315. 17. 
1245. VELOCITY FPS .94 067 1.'19 .45 
5 DISCHARGE CFS 1695 • 11 76. 395. 125. 
1695 • VELOCITY FPS 1.11 .81 1.77 .58 

1 ELEV 9&'1.4 KD l 74 5 0 • 3238. 14 097. 11 'l. 
2 ELEV 966.2 KD 76058. 47727. 25303. 3029. 
3 ELEV 967.1 KO 120'1'l6. 81877. 3152 lo 7048. 
4 ELEV 'l67.2 KO 127507. 872 61 • 32'131. 7814. 
5 £LEV 967.6 KO 150338. 104271. 354'10. 10627. 

• 
·• -
• 

• 
• 
• 
e 

' 

• 
• 
• 
• 
• ' 
: I e 

I 

• 

• 
• 
• 
e 

• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION 
359.30 
360. 
961. 
362 • 
963. 
964. 
965. 
366. 
967. 
968. 
969. 
370. 
971. 
972 • 
9 73 • 
974. 
375. 

AREA 
o. 
1. 

3n. 
57. 
86 • 

184 • 
545 • 

1026. 
1545. 
2125. 
2760. 
3421. 
4 092. 
4767. 
5442. 
6117. 
6792. 

• 
• 
• 

SAUK RIVER-FPMS-BRANCH co.; MI• PAGE 50K 
DISCHARGE FROM SPRAGUE STREET TO I-69 • • . ' 

KD TAB LE FOR CROSS SECTION 40.1· • 
KO KO BY SEGMENT • I 

165. 1. 163. 1. i 
1426 • 1. 1424. 1. 
3853. 1. 3851. 1. 

., 
I 

7229 • 4. 7219. l • 
12 829. 766. 11 754. 21. 
29698 • 11655. 172 92 • 440. • 
654 44 • 39148. 23647. 2262 • 

115120. 77&3&. 30780. 6467. 
176593. 123352. 38642. 14288. e: 

, I 
255858. 182541. '17208. 25886. 
355157. 258050. 56'145 • '10494 • 
471153. 345942. 66330 • 58746. •: 
588369. 433'101. 76724. 77335. 
713076. 525945. 87692. 97257 • 
852585. 629604. 992 88 • 1203'19. •: 

10 0 7 4 66 • 744818. 111502. 146851. i .I 
• 
• 
•• 
• ., 
• 
• 
• 
• 

'l\-.1 _ . • '-· ,,1,, ,, . 
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IJSP2 XEJ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SPRAGUE STREET TO 1-69 • 

RATING TABLE FOR SECTION 4 a. 3 
NO. ELEV AREA 

0 958.5 o. 0 
All. t1H{ S:: 111 I Q.t:..'>~n 7Q_t;; 
'-"""''·'" I UL. L. -"UL.• V I_,. oJ 

*****WARNING-BANKFULL OR ZERO DAMAGE 
1 954.5 1 as. 3 
2 955.3 15 82. 9 
3 967.1 2 079. 3 
'I 957.2 215201 
5 967.6 2396.9 

SEGMENT TABLE FOR SECTION 40.3 

CSM TOTAL 

DA= 
CFS 

o.o 
'] '1,_ 1 - ,:_ 
ir;.. .... .L. u 

ELEV BEL OW 
'100.0 
795.0 

1125. 0 
12 4 5. 0 
16 95. 0 

1 
N 

1. a 
---------ACRES FLOODED--------
D~MAGE CHANNEL 

_ n n .nn .... " • uu 

FIRST PROFILE. FLOW 
.ao 
.oo 
.oo 
• ()0 
.oo 

SEG NO 
2 
C 

• 00 
.oo 
.oo 
• 00 
.oo 

NON-DAM 

_ nn •• ., u 

INTERPOLATED 

3 
N 

.ao 

.oo 

.oo 

.no 

.oo 

STARTING 
CSM 

LINEARLY FROM 
400.00 
795.00 

1125. 00 
121;5=00 
1695. 00 

PA GE 51 

CHANNEL 

CRIT 
ELEV 

FRICTION 
SLOPE 

BO TTOH *** * * 
961.0 .00010 
962.2 .00004 
96304 • 000 04 
9 63 • '! 
9 63 • 6 

• 0 00 05 
.00001 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 'IO O • 2 04 • 186 • 10. 
400. VELOCITY FPS 092 .39 1.20 .28 

2 DISCHARGE CFS 795. 5 4 0. 201. 47. 
795. VELOCITY FPS .64 • 4 4 1.00 • 3 0 

3 DISCHARGE CFS 1125. 7 86. 247. 92. 
1125. VELOCITY FPS .66 .49 1 • 06 .37 
4 DISCHARGE CFS 1245 • 8 72. 268. 105. 
1245. VELOCITY FP<.; .10 .53 1.13 .40 
5 DISCHARGE CFS 1695. 11 96. 342. 157. 
1695. VE:..OCITY FPS .84 065 1.37 .51 

1 ELEV 964.5 KD 39164. 183 38 • 19391. 835. 
2 ELEV 9 66 • 3 KD 118B33 • 80647. 31308. 6878. 
3 ELEV 9 67 • 1 KO 170995. 119476. 38012. 13507. 
4 ELEV 967-2 KD 179442. 125665. 39014- 14763. 
5 ELEV 967.6 KO 208985. 1474 59. 42348. 19178. 

' - ' - ' - ' 

• • 
• 
• 
•: 
• ,, 
e:; 

i' 

• 

• ., 
•I 

•• I 
A' --1 

•• ' .., 
• 
• 
• 
• 
• 
• 
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• 

WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION 
958.50 
359 • 
360. 
:H,1. 
962. 
963 • 
3 64 • 
965. 
366 • 
967. 
968. 
969. 
370. 
371. 
972. 
973. 
9 74 • 

AREA 
0. 
4. 

25 • 
51 • 
so. 

152. 
461. 
926. 

1438 • 
2 0 06 • 
2630. 
3288 • 
3957. 
4632. 
5307. 
5982. 
6657. 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SPRAGUE STREET TO I-69. 

KO TAB LE FOR CROSS SECTION 4~.3 

KD KD BY SEGMENT 

68 • 1. 66. 
1 070 • 1. 1 068. 
3297. 1. 3295. 
6465 • 2. 6462. 

11362 • 263 • 10746. 
2 5 0 37 • 7917. 16116. 
5 7292 • 33048. 22318. 

104lf21. 69501. 29294. 
163120. 113436. 37rl10. 
238332 • 169345. 45438. 
333630 • 241581. 54543. 
446662 • 327458. 64 3 01 • 
565i5i. 4i6i85. 74606. 
686968 • 506561. 85447. 
823471. 607961. 96919. 
975232. 720829. 109010. 

PAGE 51K 

1. 
1. 
1. 
1. 

10. 
284. 

1762. 
5 lf 05 • 

12327. 
23295. 
37314. 
54748. 
737ii. 
9302&. 

115465. 
141266. 

• 
• -~ 
• 
••• ..,-,/ 

•: 
•• 
•• ,I ., 

., 

• 
• 
• 
• 
• 
• 
• 
• 

• 
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IISP2 XEQ 
REV 

03/21/88 
09/01/82 

SCALES ARE 1 INCH: 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SPRAGUE STREET TO 1-69. 

200 • CFS, AND 
CROSS SECTION 40o3 

2,4 FEET/ tLEVATION 

PAGE 51P 

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
976.--

974 • --

972.--

97 0 • --

9&8.--

9&6.--

964. --

962 • --

96 0 • --

-•o 
958.--

•5 
•3 

•2 

•1 

I•.• • • ••••I• • • • •, • • • I••• • • • • • • I.••••• • • • I •• • • • • • • • I•• • • • • • ••I•••• •••••I•••••• •••I • • • • • • • • •I• • • • • • • • • I 
o. 200. 40 0 •. 6 0 o. 800. lOGOo 1200. 160 0 • 18 00 • 2000. 

DISCHARGE-CFS 

-. • 
• 
• 
•• •. , 

97 60 •:' 

•:: 
974 • 

972. •:: 

•• 
97 0 • ••• 

• • ,, 
968 • ., 

•:: 
966 • ••• 

• 
96'1 • •: 

• • 
962 • •• ,, 
96 0 • 

.,, 
.. , •. , 

958. •• ,., .: 
' 
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WSP2 XEJ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCH~RGE FROM SPRAGUE STREET TD I-69 • 

RATING TABLE FOR SECTION 40o5 
NO. ELEV AREA 

0 962.2 OoO 
BANK FULL 9f,5.7 79.5 

***••IIARNING-BANKFULL OR ZERO OAMAGE 
1 967.8 50909 
2 968.8 954. 2 
3 959.q 126703 
4 969.7 1'13lo4 
5 970.1 1664. 1 

SEGMENT TABLE FOR SECTION 40o5 

CSM TOTAL 

DA= loO 
CFS 

o.o 
248.9 

ELEV BELOW 
400.0 
795.0 

112500 
12'15.0 
1695.0 

1 
N 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE. 
.oo 
• 00 
oOO 
.oo 
.oo 

SEG NO 
2 
C 

.oo 
FLOII 

.oo 
• 0 0 
oOO 
o 00 
• 00 

• 00 
INTERPOLATED 

3 
N 

.oo 

.oo 

.oo 

.oo 

.oo 

STARTING 
CSM 

LINE ARLY FROM 
400.00 
795. 0 0 

1125.00 
1245.00 
1695.00 

PAGE 52 

CR IT 
ELEV 

'l 

FRICTION 
SLOPE 

CHANNEL BOTTOM••••• 
9 6'1 o 7 • ll 00 89 
965 o 9 .00079 
967 • 1 .00072 
967.1 • 000 E,5 
967.3 • 00()8 0 

------------------------------------------------------------------------------------------------------------------------
l DISCHARGE CFS '100. l'l5o 249. 5 • 

'IOOo V[LOCITY FPS lo 4 1 .42 1.74 .31 
2 DISCHARGE CFS 795. 4550 314. 26. 

7950 VELOCITY FPS 1.28 .63 1.84 .43 
3 DISCHARGE CFS 1125. 713• 362. 50. 
1125. VELOCITY FPS 1.24 .73 1.91 048 
4 DISCHARGE CFS 1245. 812• 36B. 650 
12'!5. VELOCITY FPS 1.19 • 7 'l 1.85 .49 
5 DISCHARGE CFS 16950 11350 4570 103. 
1695. VELOCITY FPS 1.35 .89 2.15 060 

1 ELEV 967.8 1(0 134 01 • 4799. 8427. 1750 
2 ELEV 968.8 KD 28137. 159 23 o 1134 5. 869-
3 ELEV 9690'1 KD '118180 264 820 13497. 1839. 
'I ELEV 969,7 KD 48748. 31691. 1'1603, 2'154. 
5 ELEV 970.1 KD 599 77 • 4 0146 o 16231. 3600 • 

• 
• 
• 
•: 

• ., 
•: 

-~ 
• 
• 
•: 
•: 
•• 
•: 
•: 

• 
• 
• 
• 
• 
• 



• • 
• • 
• • 

I.ISP2 XEQ 03/21/88 SAUK RIVER-FPMS-BRANCH co.; MI. PAGE 52K • • •• REV 09/01/82 DISCHARGE FROM SPRAGUE STREET TO I-69. 

• • KO TAB LE FOR CROSS SECTION 'ICl.5 

• • ELEVATION ARE A KO KO BY SEGMENT 
962.20 0. 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
•• 

963. 
96'1. 
965. 
3 66 • 
367. 
3 68 • 
969. 
370. 
371. 
972. 
373. 
3 7'1 • 
375. 
376. 
377. 
3 78. 

9. 
33. 
59 • 
89. 

2 00. 
592. 

1076. 
1599. 
2185. 
2825. 
3'187. 
'1159 •. 
4834. 
55 09. 
61 8'1 • 
6859 • 

118 • 
813. 

2 075. 
3818 • 
6 7 '18 • 

15637 • 
33068. 
5 6 7 32. 
85912. 

i23605. 
17 0 'I 99 • 
22'1826. 
278741. 
337143. 
402388. 
4 7 4 7 34 • 

1. llf,. 
1. 811. 
1. 2073. 
5. 3809. 

5 90 • 6138. 
6176. 89<t<t. 

19523. 12163. 
37628. 15768. 
59008. 19735. 
86952. 24052, 

122377. 28703. 
163174. 336 78 • 
202985. 38896. 
245970. 44412. 
294078. 50241. 
347511. 56 379 • 

1. 
1. 
1. 
1. 

20, 
2<t<t. 

1173. 
3241. 
7 053 • 

12517. 
19355 • 
27923, 
36354. 
45640 • 
56393. 
68721. 

• • -
•• 
•: 
•• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XE~ 03/21/88 
REI/ 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SPRAGUE STREET TO 1-69. 

RATING TABLE FOR SECTION 40o9 
NO. ELEV AREA 

0 964.4 o. 0 
BANK FULL 967.9 79.5 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 970.2 5 89.2 
2 971.0 952.8 
3 971.6 12 5 60 1 
4 971.8 1369.9 
5 97204 1684.4 

SEGMENT TABLE FOR SECTION 40.9 

CSM TOTAL 

1 DISCHARGE CFS 400. 
4 0 o. VELOCITY FPS 1.18 

2 DISCHARGE CFS 795. 
795. VELOCITY FPS 1.25 

3 U1::::tl..l1AK.bt.. CFS 1125. 
1125. VELOCITY FPS 1 • 22 
4 DISCHARGE CFS 12 45. 
1245. VELOCITY FPS 1.22 
5 DISCHARGE CFS 1&95. 
1.COC ll~! nr-T TV ~n~ • -,o 
.l O ;,;,.1. Y C.I... VI.. .l J I r .- ., .I. • .:=:: ::;;r 

1 ELEV 970.2 KO 15568. 
2 ELEV 971.0 KO 28840. 
3 ELEV 9 71.f, KO 424 83 • 
'¼ ELEV 971.8 KO '17530. 
5 ELEV 972.4 KO &3060. 

DA= 1·. 0 
CFS 

o.o 
241.7 

ELEV BELOW 
400.o 
795.0 

1125. 0 
1245.0 
H, 95. 0 

1 
N 

175. 
.42 

4 62. 
-64 

721. 
• 75 

8 15. 
• 77 

1151 • 
00 

007 

£,392. 
1&&00. 
27193. 
31036. 
42797. 

---------ACRES FLOODEO-------
DAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE. 
.oo 
.oo 
.oo 
.oo 
.oa 

SEG NO 
2 
C 

218. 
1.47 
306. 
1.19 
354. 
1.a1 
3&8. 
1.88 
439. 
~ n, 
L•UO 

8924. 
11336. 
13417. 
14186. 
1&377. 

.oo 
FLOW 

.oo 

.oo 
• 0 0 
• 0 0 
.oo 

.oo 
INTERPOLATED 

3 
N 

8 • 
.31 
26. 
.44 
50. 
.49 
62. 
.52 

105. 
, n 

00 U 

252 • 
905 • 

1873. 
2309. 
3886. 

.oo 

.oo 
• 0 0 
• 0 0 
.oo 

STARTING 
:SM 

LINEARtY FROM 
400.00 
795 • 0 0 

1125.00 
1245.00 
1695.00 

PA GE 5 3 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOT TOM***** 
9 6bo 9 • 00064 
9 68 .1 .00075 
969 • 3 .00010 
9 69. 3 .00068 
969 • 5 • 00072 

• ,{ ,, • 1' 

• 
• ., 

., 

.., 
·! 

•:: 
,I •. , 

-., 
"' 

•• ,, 
• 
•: ., 

I 

I ., 
-, 

•: 
e: ., 

., 
J 

• 
• 
• 
• 
• 
• • 
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IISP2 XEQ 03/21/88 
REV 09/01/82 

EL~VATION AREA 
316'1.'10 o. 
965. 5. 
3166 • 21. 
)E,7. 54. 
968 • 82 • 
969. 168. 
9 7 0 • '1-98 • 
371. 976 • 
972. 14'32. 
973. 2 0 E.5 • 
3 74 • 2695. 
375 • 3354 • 
376. 4 025 • 
977. '1699. 
'J 78 • 5374 • 
3 79 • 6 049 • 
380. 672'1. 

SAUK RIVER-FPMS-8RANCH co.; MI• 
DISCHARGE FR0:-1 SPRAGUE STREET TO I-69 • 

KD TABLE FOR CROSS SECTION 4 0 • 9 

KD KD 8Y SEGMENT 

57. 1. 55. 
623 • 1 • 621. 

1786. 1. 1 784 • 
3419 • 2. 341&. 
6 024 • 216 • 5622. 

13359 • 4831. 8353 • 
29858. 17265. 11489. 
53224 • 35250. 15016. 
822 06 • 56758. 18911. 

119423. 84357. 23160. 
166279. 119791. 27745. 
221414. 161474. 32656. 
278185. 2037'19. 37831. 
337551. 247621. 43283. 
404001. 296803. 49050. 
477807. 351508. 55127. 

PA GE 

1. 
1. 
1. 
1. 

10. 
174. 
959. 

2838. 
6369. 

11783. 
18650. 
27209. 
36222. 
45632. 
56552 • 
&9096. 

53K 

• 
• 
• 
•: 

•. 

•:: 
• I .., 

I . .. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

\ 
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!.!SP2 l([(l 

REV 
0312!J88 SAUK RIVER-FPMS-BRANCH co., MI• 
09101182 DISCHARGE FROM SPRAGUE STREET TO 1-69. 

ROAD SECTION -.1.0 

NO. HI/ CFS HL TW 

0 965 • 00 o.oo o.oo o.oo 
1 971.27 tioo.oo .96 970.31 
2 971.73 795.00 • 6" 971.09 
3 972.07 1125.00 .40 971.67 

" 9 72 .12 1245.00 .24 971.88 
5 972.62 1695.00 .16 972.46 

MIN ROAD ELEVATION 97 0 .90 
OPENING NO. CUL Vo HEIGHT 1/IDTH LENGTH 

NO. CULVERTS CODE OR DIAM 

1 4 3 2111. 60 02 60.00 

CSM 

o.oo 
'+00.00 
795.00 

1125.00 
1245.00 
1695.00 

UIS DIS 
INVERT INVERT 

96'+o50 965.00 

PAGE 5'18 

CNl 
COE FF 

.032 

• 
• 
• 
., 

' 

• 

•·' 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
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WSP2 X~Q 
REV 

03/21/88 
09/01/82 

SCALES ARE 1 INCH= 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SPRAGUE STREET TO l-69. 

200. CFS, AND 
ROAD SECTION 41.0 

lo2 FEET/ ELEVATION 

PA GE 54P 

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 •••••••• ~1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
97 4 • --

97 3 • --

972 • --

97 0 • --

.-

968.--

967.--

966.--

965.--•0 
I•••••••••l•••••••••l•••~•••••l•••••••••l•••••••••l•••••••••I•••••••••l•••••••••I•••••••••l•••••••••l 
o. 200. 40 0. 60 o. 800. 1noo. 1200. 14 0 o. 1600. 18 oo. 2 00 0 • 

DI SCH AR GE -CFS 

974. 

973. 

97 2. 

971. 

970. 

969 • 

968 • 

96 7 • 

966. 

965 • 

• 
e 

• 
•• ' 1 

• ., 
'I 

•• -1 

' ! e: 
I ., 
! 

e: 
I ., 
I 

e'; 
I 
' 

• • I 

e: .,,! 
I 

•: 
I 
1 • 
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WSP2 XE1 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROM SPRAGUE STREET TO I-69 • 

RATING TABLE FOR SECTION 41.1 
NO. ELEV AREA 

0 964.6 o.o 
BANK FULL 968.1 79.5 

*****WARNING-BANKFULL OR ZERO DAMAGE 
1 971.3 1021.s 
2 971.8 1262.3 
3 972.1 14 56. 8 
4 972.2 1'J88.2 
5 972.7 1771.1 

SEGMENT TA.Bl£ FOR SECTION 41•1 

CSM TOTAL 

OA= 
CFS 

o.o 
209.2 

ELEV BELOW 
'100.0 
795.0 

1125.0 
1245.0 
1695.o 

1 
N 

1 • 0 
---------ACRES FLOODED--------
DAIi AGE CHANNEL 

.oo .oo 
FIRST PROFILE. FL OIJ 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 

.oo 

.oo 

.oo 

.oo 

NON-DAM 

.oo 
INTERPOLA.TEO 

3 
N 

.oo 
• 00 
.oo 
.oo 
.oo 

PAGE 55 

STARTING CRIT FR ICTIOIJ 
CSM ELEII SLOPE 

LINEARLY FROM CH I\NNEL BOTTOM***** 
'I00.00 967.1 .00019 
795. 0 0 968.3 .00043 

1125.00 969 .5 .00059 
1245.00 969.5 • ODO 69 
1695.00 969. 7 .oooao 

------------------------------------------------------------------------------------------------------------------------l DISCHARGE CFS 'JD D • 2 26. lblo 14 • 
400. VELOCITY FPS a64 .29 .92 • 2 !I 

2 DISCHARGE CFS 795. 4 8 'J • 277. 34. 
795. VELOCITY FPS .95 .50 lo'l6 .33 

3 DISCHARGE CFS 1125. 711- 35£,. 58. 
1125. VELOCITY FPS 1.14 .63 1. 78 • '13 
4 DISCHARGE CFS 1245. 790. 389. 66 • 
1245. VELOCITY FPS 1.23 • f,9 1.93 • '16 
5 DISCHARGE CFS 1595. 1109. 478. 108 • 
1695. VELOCITY FPS 1.36 .81 2.20 .56 

l ELEV 971.3 KO 28610 • 159 0 0 • 11794. 916. 
2 ELEV 971.8 KO 38'197. 234 16. 13461. 1620 • 
3 ELEV 972 .1 KO 46057. 2B99Ba 14777. 2283. 
4 ELEV 972.2 KO 47354. 299 55 • 1'1993. 2406. 
5 ELEV 9 72. 7 KO 598 3 5 • 39145. 16953. 3737 • 

• 
• 
• 
• ' 

•' ' 
e: 

j 

• 
e: 

I 

•• ! 
' .i 
' ' 

•; 

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

WSP2 XEQ 03/21/88 
REV 09/01/82 

ELC:VATION AREA 
H,4 .6 0 o. 
965. 2. 
966. 23. 
967. 48. 
968. 11. 
969. 136. 
::170 • 424 • 
971. 876. 
972. 138'10 
973 • 1946. 
974. 2565. 
975. 3 221 • 
976. 3890. 
977. 45b4o 
978 • 5239. 
979. 5914. 
980. 6589. 

• 
• 
• 

SAUK RI VER -FPM S-BR A NCH co.; MI. PAGE 55K 
' ' DISCHARGE FROM SPRAGUE STREET TO I-69. ., 

! 

KD TABLE FOR CROSS SECTION 41.1 ., 
I 

I 

KD KD BY SEGMENT ., 
I 
I 

20. 1. 18. 1. I 
q.57 • 1. 455. 1 • 

1519. 1. 1517. 1. 
el 

I 

' 3 054 • 2. 3052. 1. ' I 

5300. 62. 5130. 4 • 
10863. 2535. 7768. 91. •: I 
23865. 12397. 10833. 635. 
4 3250 • 26872. 14 2 82 • 2n18. 
6 7 3 94 • 44468 • 18103. 4678. 

.I 
I 

98112. 66687. 22283. 9033. ''! 
137110. 95578. 26802. 14644. 
183614. 130286. 31648. 21611. 
233254. 16b80lo 36779. 29431. 

ei 
! 
I 

I 
283557. 203333. 421&7. 37210. 
339894. 244355. 47872. 46258. 

e1 
I 

4 024 95 • 290051. 53887. 5&671. ., 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• ,. 



• 
e 

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

• 
• 
·• 
·• 
• 

WSP2 XEQ 
REV 

03/21/88 
09/01/82 

SCALES ARE 1 INCH= 

SAUK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROM SPRAGUE STREET TO 1-69. 

2000 CFS, AND 
CROSS SECTION 4lol 

2.4 FEET/ ELEVATION 

PAGE 55P 

1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• r ••••••••• 1 
982 • --

98 0 • --

978. --

976 • --

974 • --

972 • --

97 0 • --

968.--

966 • --

-•O 
964 • --

*l 

1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• r ••••••••• 1 ••••••••• r ••••••••• r ••••••••• 1 
o. 200. 400. 6 0 o. 800. 1000. 1200. 1400. 1600. 18 00 • 2000. 

DISCHARGE-CFS 

982 • 

98 a • 

97 fl• 

976. 

974. 

972 • 

97 0 • 

968 • 

966 • 

96 4. 

• 
e 

• 
•• ' ., 

•• ' 
•: 
•'. I 

•: 
•I 
. I 

e: 
I 

i -· •1 

•• I, 
., 

i 

~ 



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

• 
• 
• 
• 
• ,. 
• 
• 
• 

WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; Ml. 
DISCHARGE FROM SPRAGUE STREET TO 1-69. 

------------------------------80/80 
LINK 
REACH 41 .9 lo 900. 
REACH2 42o5 -•l 
R.OAD 
BPR 
GIRDER 

'I 2 • 0 
911.8 
-21.25 
21.25 

ENOTAAlf 
SECTION 42o0 

-1 00 • 
o. 

ENOTABLE 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

1 0 0 • 

42.5 
42.5 
• 11 
42.5 
.024 
42.5 
.11 
42 • 5 
-s20. 
-35. 
35 • 
14 0. 

2.7 
A 
977.3 
981.'I 
981 .5 

981 .5 
965.& 
981 .6 

1. 
1 

2 

3 

976. 
970. 
970. 
974. 

100 • 
3. 
23. 
-21.25 

-21.25 
21.25 

75 • 
N 

C 

N 

-4 05 • 
-2 0, 
50. 
355. 

LIST OF INPUT 

aoo. 

1 no. 

.a 
977.3 

981 .4 
965.3 

75. 
-35. 

35. 

355. 

9 74 • 
965.5 
972. 
976, 

DATA------------------------------

2.1 
21.25 

-21.25 
21.25 

970 • 

970. 

975 • 

-195. 
20. 
100. 

977.4 

96505 
981.5 

972• 
965,6 
9 74. 

431C 
432 
433 

4 '11 
442 
443 
444 
'!45 
446 
447 
448 
449 
450 
451 
453 
45'1 
455 
456 
457 

· 458 
458A 

ENDTABLE 
COMMENT 
ROAD 

CS 42.5 SCALED FROM 2 FT, CONTOUR MAP. 

458B 
'158C 
458D 
458E 
458F 
458G 

BPR 
GIRDER 

ENDTABLE 

43 .o 
43.0 
979.2 
-21.25 
21 • 2 5 

SE CTI ON 43. 0 
-100 • 
o. 
100. 

ENDTABLE 

2.1 
A 

· 978.7 
982.7 
982.7 

75. 
3. 
23. 
-21.25 

-21.25 
21.25 

REACH 43.i 1. 100 • 

REACH2 42,5 ,1 
COMPUTE 41,9 43,1 41,1 
------------------------------END OF 

75. 

,8 
975.7 

982.7 
965,7 

2.1 
21.25 

-21.25 
21.25 

97807 

965,3 
982• 7 

459 
'160 
4&1 
462 
463 
't 64 

464A 
464B 
464C 
46'1D 
464[ 

100. 467 
468 

468A 
80/80 LIST------------------------------

PA GE 56 

v'1, 

• 
• 
• 
., 

.i 
' ., 
i 
i 

el 
1 

.. 1 

•I 

•• I 

., ., 
! 
i 

i ., 
I 

I 

! .i 
' I 
' l •' i 

•• 
• 
• 



• 

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

COMPUTE '\1.9 

-----------------------------STARTING DATA FROM PREVIOUS COMPUTATIONS-------------------•----------

• 
e 

• 
el 

I 

e: 
I 

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

• 
• 
• 
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WSP2 XE) 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SPRAGUE STREET TO I-69 • 

RATING TABLE FOR SECTION 41 • 9 
NO • ELEV AREA 

0 965.5 o. 0 
BANK FULL 969.9 2'14 • 4 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 971 • 3 '134 • 5 
2 971.8 542. 5 
3 972.2 651 • 8 
4 972 • 3 673 • 1 
5 972.8 839 • 8 

SEGMENT TABLE FOR SECTION 41 • 9 

CSM TOT Al 

DA: l • D 
CFS 

o.o 
302 • & 

ELEV BELOW 
400 • 0 
795.0 

1125.1) 
1245.0 
1695.0 

1 
N 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE • 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 
FLOW 

.ao 

.oo 

.!JO 

.oo 

.oo 

.oo 
lNTERPOLATED 

3 
N 

.oo 

.oo 

.oo 

.oo 

.oo 

STARTING 
CSM 

LINEARLY FROM 
400.00 
795 • 0 0 

1125.00 
12'15. 00 
1695.00 

PA GE 5 7 

CRIT 
ELEV 

FRICTION 
SLOPE , 

CHANNEL BOTTOM••••• 
965.9 .00004 
9 67 • 7 
968. 2 
966 • 3 
968 • 9 

.00012 
• 0 00 18 
• 00021 
.OC028 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 4 00 • 7. 393. 1. 
400. VELOCITY FPS 1 • 14 .08 1.15 • OR 

2 DISCHARGE CFS 795 • 23. 770. 2. 
795 • VELOCITY FPS 2.01 .15 2. 04 .15 

3 DISCHARGE CFS 1125 • 48. 1072. fj • 

1125. VELOCl TY FPS 2.60 .21 2 • 65 • 19 
4 DISCHARGE CFS 1245 • 56. 1184. 5. 
1245. VELOCITY FPS 2.83 .24 2.119 .21 
5 DISCHARGE CFS 1695 • 1 06. 1579. 1 0. 
1695. VELOCITY FPS 3 • 4 2 .30 3.54 .25 

1 ELEV 971.3 KO f.0935 • 8 64 • 59'l90. 81. 
2 ELEV 911.8 KO 13192. 2053~ 70948. 191. 
3 ELEV 972.2 KO 8325'1 • 3301. 79649. 304. 
'I ELEV 972.3 KD 85205 • 35 75. 813°03. 328. 
5 ELEV 9 72 .8 KO 100494 • 61 41 • 93784. 569. 

• 
• 
• 

I 

' el 
I 

I 

e'. 
' 

• 
e: 

' 

, I 

•: ., 
' 

I 

•'. I ., 
I •• , 

• 
• 

• 



•• 
• 
•• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
•• 
• 

USP2 XEQ 03/21/88 
REV 09101182 

ELEVATION 
965.50 
966. 

968. 
91:,9. 
970. 
';l 71 • 
972• 
973. 
974 • 
375. 
9 76 • 
977. 
9 78 • 
979. 
980. 

AREA 
o. 

21. 
68,. 

121. 
182 • 
253. 
375. 
587. 
915. 

1390. 
2027. 
2821. 
3689. 
4564. 
5439. 
6314. 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FRO)! SPRAGUE STREET TO I-69. 

KO TABLE FOR CROSS SECTION 41 .9 

KD KO BY SEGME~JT 

792. 1. 790. 
~ n 0-"7 1 t:. noi;; 
-...l'UV I. .. ...., "''1.J-' • 

12327. 1. 12325. 
22384. 1. 22382. 
35735. 60 35719. 
54196. 417 • 53645. 
7 7584 • 2575. 741>93. 

106614. 7261. 98'108. 
143109. 16141. 124671. 
188985 • 30419. 153388. 
247524. 50718. 18'1433. 
316158. 74118. 217386. 
39159&. 97981. 252192. 
4 771 06 • 126773. 289243. 
5 73138 • 161032. 328503. 

,,, " • 
• 
• 

PAGE 57K 

• 
• --

1. 

' .. 
1. • 
1. 
2. 

39. • 
239. 
703 • 

1795. •• 
4442. 

11405. 
21144. • 
30595. 
43 029 • 
59059. • --

• 
• 
• 
• 
• --
-• 
• 
• 

• • 



• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• -
• 
• 
• 
• 
• 
• 
• 

• 

COEFK AKB 
lol363 1.2548 

nrDTT Qc,.c,._QQ ...... " .... -'UV•'U ✓ 

1.1102 1•2933 
DCRIT 967.71 

1. 2 036 1 .3313 
DCRIT 968.29 

1,2188 1•348 7 
DCRIT 9 68 • 4 8 

1.2971 1.4378 
OCRIT 969.17 

TABLE OF VALUES FOR 
DGTAK SI GM A DKE OKS 
.0000 .oooa .0000 -.1185 

VAr-CTT~ nu..,.n A 1 -

• 0 00 0 .0000 .0000 -.1231 
KBCRIT= 

.0000 .0000 .0000 -.1277 
KBCRIT= 

.0000 .0000 • 0 0 0 0 -.1298 
KBCRIT= 

.0000 .0000 • 0 00 0 -.1407 
KBCRIT= 

BPR EQUATION 
M ALPHA 

.5118 1.0000 

• 5 021 

04664 

1.0000 

1.0000 

1.0000 

1.0000 

AL PHA2 
1.0000 

1.0000 

1. 0000 

1. 0000 

1 • 0 OD 0 

B RI DA APPAR 
227.7688 '190.2371 

248.3046 660.05'34 

263 • 85 03 844.4744 

266. 8237 907= 0315 

287.f,986 1298.5120 

,, , I , • ,. , ,-1-

• 
• 
• 

AE XI T 
477.6395 •: 

'~1 

600.f,f,f,3 .! 
' 

718.6821 

741.2547 •: 
' 

931:,.5479 .I 
' 

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



I I 

• 
·•· 

• 
• 
• 
• 
• 
• 
• 
• 
• 
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•• 
• 
• 
·• 
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WSP2 XEQ 03/21/88 
REV 09i0ii82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; MI. 
0 I SCH ARGE FR 0:-i SPRAGUE STREET TO 1-69. 

ROAD SECTION 42.0 

NO. Hioi CFS HL Tioi 

0 965 • 30 o.oo o.oo o.oo 
l 9 71 .36 400.00 • 0'1 971.32 
2 972.03 795.00 .18 971.85 
T n~~ , ., .. 1,,, ~ ~ft Tr n~~ M, 

" 7 1£.•CU .1..1.t:::J•PU • -.JI 0 7, c:.. t::::"'f 

q 972 • 76 1245.00 .44 9 72 • 3 2 
5 9 73. 6 l 1695.00 .76 972.85 

MIN ROAD ELEVATION 981.40 

GIRDER BOTTOM ELEVATION= 977.30 

PAGE 58B 

CSM 

0 • 00 
400.00 
795.00 

• 1 .... r::: nn 
.1.J.C:.~• uu 
1245.00 
16 95. 0 0 

OPENING NO.= 1 

• 
• 
• ., 

J 

• ; 
•• ,, 
., 

•I 

• 
i ., 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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wSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SPRAGU~ STREET TO I-69. 

RATING TABLE FOR SECTION 42.5 
NO. ELEV AREA 

0 965.E, o.o 
BANK FULL 970.0 244.lf 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 97104 423.2 
2 972.0 565. 2 
3 97206 736.4 
4 972 .a, 7 B2.6 
5 97306 1121.2 

SEGMENT TABLE FOR SECTION 42.5 

CSM TOTAL 

DA= 1.0 
CFS 

o.o 
305.lf 

ELEV BELOW 
'IO O • 0 
795.0 

1125.D 
1245.0 
16 95. 0 

1 
N 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

FIRST 
• 00 

PROFILE. 
.oo 
.oo 
.oo 
.OD 
• 00 

SEG NO 
2 
C 

.oo 
FLOW 

.oo 

.oo 

.oo 
• DO 
• 0 0 

.oo 
INTERPOLATED 

3 
N 

.oo 
• 00 
• 00 
• 00 
.oo 

STARTING 
CSM 

LINEARLY FROM 
400.00 
79 5 • 0 0 

1125.00 
1245.00 
1695.~0 

PAGE 59 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM••••• 
967.0 .00004 
967.8 • 00011 
968.3 .00015 
968.4 .00017 
969 • 0 • 00019 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 400. 6. 394. 1. 
400. VELOCITY FPS 1 .1 6 .01 1.17 .01 

2 DISCHARGE CFS 795. 24. 769. 2. 
795. VELOCITY FPS 1.97 • llf 2 • 00 .14 

3 DI SCH ARGE CFS 1125. 55. 1065. 5. 
1125. VELOCITY FPS 2.'15 .20 2.51 .17 
4 DISCHARGE CFS 1245. 66. 117 3. 6 • 
1245. VELOCITY FPS 2.62 .21 2,. 70 .18 
5 DISCHARGE CFS 1695. 146. 1533. 16. 
1695. VELOCITY FPS 2.95 026 3.10 .22 

1 ELEV 971.4 KO 597 05 • 741. 58895. 69. 
2 ELEV 972.0 KO 75528. 2232. 73 088. 208. 
3 ELEV 972.6 KO 90952. '1248. 86317. 386• 
4 ELEV 972.8 KO 95519. 5007. 90060. 453. 
5 ELEV 9 73. 6 KO 123279. 10586 • 111548. 1145 • 

• ' ,, 
• 
• 
., 

\ 

•: 

., 
·/ 
•I, 

• 
'.' 

' •: 

•: ., 
! 

e: 
! ., 
'' 

., 
• 
• 
• 
• 
• 
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~SP2 XEQ 03/21/88 
REV 09/01/82 

EL~VATION 
H,5 .6 0 
966 • 
36 7 • 
968. 
369. 
970. 
971 • 
372 • 
973. 
974. 
975. 
376. 
977. 
978. 
379. 
980. 

AREA 
o. 

17. 
63. 

116. 
176. 
2 '14 • 
361. 
557. 
875. 

1335. 
1954 • 
27 35 • 
3602. 
'1'177. 
5352. 
6227. 

SAUK RIVER-FPMS-BRANCH co.; MI• 
DISCHARGE FROM SPRAGUE STREET TO 1-69. 

KD TABLE FOR CROSS SECTION 42.5 

KD KD BY SEGMENT 

545 • 1. 5'13. 
'15 20 • 1. <t518. 

ll<t72• 1. 114 70 • 
2t254 • 1. 21252. 
3'4158. 3. 3'41'17. 
52114. 277. 51676. 
748'17. 2161. 72484. 

102958. 6263. 95925. 
138099. 14155 • 121935. 
181969. 27129. 150'112. 
237554. 45602. 181229. 
303777. 67866. 214031. 
376116 • 89927. 2'18609. 
'158 026 • 116585. 285'138. 
549916. 1'18346. 32'1'179. 

" ' • 
• 
• 

PAGE 59K • • 
' 

• -1 

• I 
1 • 
1. 
1. ·~ 
1. 
1. 

26. •: 
201. 
592. 

1566. 

., 
377€, • 
9862 • 

19178. 
e; 

27837. 
39253. 
54000. 

.I 
I 

• 
• 
• 
• 
• -• 
• 
• 
• 
• 
• --



I I 

• 

•• 
••• 

• 
• 

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

COEFK AKB 
1.1377 1.256'1 

DCRIT 955.9q 
lol805 1.3050 

DCRil 9 6 7. 76 
1. 2 353 1.3674 

DCRIT 968.3'1 
10249[) 1.3830 

DCRIT 958.53 
1.3532 1.5018 

DCRIT 969.22 

lABLE OF VALUES FOR 
DGlAK SIGMA DKE OKS 
.0000 .0000 .0000 -.1187 

KBCRI T: 
.0000 .0000 • 0 0 0 0 -.1245 

KBCRl T= 
.0000 .0000 • 0 0 0 0 -.1321 

KBCRIT= 
.0000 oO!JOO • 0 0 0 0 -=1340 

KBCRIT= 
.0000 .0000 .0000 -.1486 

K8CRI T= 

BPR EQUAlION 
M ALPHA ALPHA2 BRI DA 

o51llt 1.0000 1.0000 227.6137 

.'1991 1.0000 1. 0000 253.9808 

o'-1836 1.0000 1. 0000 276.7960 

• '¼ 797 1.0000 1.0000 .., A..,_ QQ.., n 
"-VIL.• _, J "- >J 

.'151 o 1.0000 1.0000 316.'+935 

APPAR AE X IT 
lt99.901t4 '187.3 068 

718.0001 658.6069 

989.1990 844.8476 

1 n7i:._ 7co1 on o --i: c;:r....., 
.,I. u, I.'•, u ..,/ ... JVU • .,J.JU"-

lE.63.7103 1301.8376 

• 
• 
• ., ., 

' 

•: 
., 

•• ' 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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~SP2 XEQ 03/21/88 
REV 09/01/82 · 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM SPRAGUE STREET TO I-69. 

ROAD SECT I Or~ lL -Z.. ~ n ~...,. u 

NC. Hl,I CFS HL 

0 965.30 o.oo o.oo 
1 971. 41 400,00 ,04 
2 972.22 795.00 .18 
3 9 72 • 97 1125.00 • 3<t 
<t 973,18 1245,00 • <to 

·5 974,28 1695,00 ,64 

MIN ROAD ELEVATION 

GIRDER BOTTOM CLEVATION = 

Ti,1 

o.oo 
971,37 
97 2, 04 
972.~3 
972,78 
973,64 

982,70 

978,70 

PAGE 60B 

CSM 

0,00 
400,00 
795.00 

1125.00 
1245,00 
1695,00 

OPENING NO,= 1 

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

' e: 

• 
• 
•• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; Ml. 
DISCHARGE FROM SPRAGUE STREET TO I-69 • 

RATING TABLE FOR SECTION 43ol 
NO. ELEV AREA 

0 965.7 o. 0 
BANK FULL 970.1 244.4 

*••••WARNING-BANKFULL OR ZERO DAMAGE 
1 971.4 411.9 
2 972.2 593. 5 
3 973.0 820. 5 
4 973.2 908.0 
5 974.3 1431.8 

SEGMENT TABLE FOR SECTION 43.l 

CSM TOTAL 

1 DISCHARGE CFS 400. 
q O o. VELOCITY FPS 1,18 

2 DISCHARGE CFS 795. 
795. VELOCITY FPS 1.93 

3 DISCHARGE CFS 1125. 
1125. VELOCITY FPS 2.31 
4 DISCHARGE CFS 1245. 
12'15. VELOCITY FPS 2.43 
5 DISCHARGE Cf S 1695. 
1695. VELOCITY FPS 2.59 

1 ELEV 971.i\ KO 58552. 
2 ELEV 972.2 KO 77927. 
3 [LEV 973.0 KO 98658. 
4 ELEV 9 73. 2 KD lll5368. 
5 ELE\I 974.3 KD 144680. 

OA= 1. 0 
CFS 

o.o 
308.3 

ELEV BELOW 
400.o 
795.0 

112 5. 0 
124 5. 0 
lf,95.0 

1 
N 

5 • 
.01 
27. 
.14 
64. 
.19 
83. 
.21 

196. 
026 

E,74. 
2'! 9 2 • 
55111. 
6742. 

1&083. 

---------ACRES FLOODED-------
~AMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE. 
.oo 
.oo 
.ao 
.oo 
• !) ') 

SEG NO 
2 
C 

394. 
1.18 
766. 
1.96 

1 C55. 
2.38 

1153. 
2.52 

1477. 
2.76 

578H,. 
75203. 
92c09. 
9 7976 • 

126801. 

.oo 
FLOII 

• (\0 

• 00 
.oo 
.oo 
.oo 

.oo 
INTERPOLATED 

3 
N 

o. 
.01 
2. 

.14 
6. 

.16 
a. 

.17 
22. 
.11 

63. 
231. 
508. 
650. 

1797. 

• o 0 
.oo 
• 0 0 
.oo 
.oo 

STARTING 
CSM 

LINEARLY FROM 
400.00 
795.00 

1125,00 
12'15. ~o 
1695.00 

PA GE 61 

CRIT 
ELEV 

FRICTION 
SLOPE 

CH ANN El BOTTOM••••• 
9 67. 1 .00005 
967. 9 • 0001 D 
968.4 • OO!l13 
968 .5 • 0 00 14 
969 .1 • 00014 

• 
• 
• ., 

' 

•• i 
" : 

•• -. 
• 
• 

•• 

•• . 
•: 
• 
• 
• 
• 
• 
·• '' 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION 
965.70 
9 && • 

967. 
368. 
SI 69 • 
370. 
371. 
,12. 
'J 73 • 
974. 
375. 
'J 76 • 
977. 
'J 7 8 • 
979 • 
380. 

AREA 
o. 

12. 
58. 

110 • 
169. 
2 36 • 
347. 
536. 
835 • 

1280. 
1882. 
2649. 
3515 • 
'1390. 
5265. 
&140. 

SAUK RIYER-FPMS-BRANCH co.; MI. 
DISCHARGE FRO!'! SPRAGUE STREET TO· I-69. 

KO TABLE FOR CROSS SECTION 43.l 

KO KO BY SEGMENT 

338. 1. 335. 
3982. 1. 3980. 

10652. lo 10&50. 
20151. 1. 20149. 
32617. 2 • 32610. 
501!)5. 194. 4974'1. 
72 5&8 • lll'!lo 70260. 
99824. 5723. 93473. 

134205. 13155. 119226. 
177065. 2561\8. l't74b4. 
231289. 43469. 178049. 
297054. 65894. 210698. 
368459. 87522. 2'15050. 
'149392. 113698 • 281655. 
54026&. 144926. 320477. 

' " "" ii '1 • 

• 
• 
• 

PAGE 61K 

•I ., ., 
1. I 

1 • 
1. •: 
1. •I 

1. 
18. 

.I 
. ' 

172 • 1 
529 • 

1447. 
.l 

' 
3401. 
9037. 

18443. •• ' 
26855. 
37972. 
52358. 

.., 
el 

' 

• i 
• 
• ' 
• 
• 
• 
• 
• 
• 
• 
• 
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~SP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; Ml, 
DISCHARGE FROM SPRAGUE STREET TO' I-69, 

------------------------------80/80 LIST OF INPUT DATA------------------------------
TlTLE DISCHARGE FROM I-69 TO JUNCTION OF COUNTY DRAIN NO • 40. 468B 
CHANGE DISCHARGE 468C 
DISCHARGE -1 • 375 • 735 • 1030 • 1140 • 15'15. 468D 
END 468E 
REACH 43 • 9 l • 300 • 300. '175 
REACH2 '14 • 5 -1.6 476 
SEG/4ENT 43.9 1 N -85. 974 • 477 
NVALUE .095 478 
SEG'1ENT 43 • 9 2 C BO. 974 • 479 
NVALUE .069 qSO 
SEGMENT 43 • 9 3 N 460 • 977. 481 
NVALUE • • 95 482 
ROAD 44.0 2 • 7 100. 100. 483 
BPR 4'1 • 0 A 3 • 7. 484 
PIER 955,1 • 3 965.1 .3 965.1 ,3 485 
GIRO[R 970.7 970.i O. .8 2.7 486 

ENDTABLE 
SECTION 

ENDTABLE 
REACH 
REACH2 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
srr..,~FN T 

NVA.LUE 
REACH 
SEGMENT 
NVALUE 
SEG'1ENT 
NV.\LUE 
SEGMENT 
NVALUE 
COMMENT 

-10.5 973.a -10.5 910.2 10.5 970.1 487 
10.5 973 • 7 488 

44.0 
-950. 
-s 50, 
-350. 
-50. 
-1 o. 5 

150, 
4 5 Cl • 

44 • 1 

'14 • 1 
.01 
44 • 1 
.o 59 

• 0 70 

44,5 

.o 59 
'I 4 ,5 
,07 

974, 
971,l 
971,4 
972,2 
965 • 2 
973. 7 
971,5 
971-7 

1, 

1 

2 

1 • 
l 

2 

3 

-850, 
-550, 
-25 0, 
-11. 
o. 
11. 
25 0 • 
55 0 • 

10 0, 

N 

C 

N 

1750 • 

N 

C 

N 

CS '14,5 CONSTRUCTED FROM 2 

971,8 
971, 
971 .s 
972,l 
965,l 
972.0 
971,7 
974,3 

100. 

-75 o. 
-450, 
-15 o. 
-10.5 
10,5 
50. 
35 0 • 

-85. 97'1 • 

so. 97'1 • 

460. 977. 

1650, 
-85. 974. 

so. 974 • 

'160. 977. 

971,4 
971 • 1 
972 • 2 
973.8 
965, l 

FT CONTOUR MAPS AND CONDENSED 

489 
'l 9 Cl 
'l 91 
492 
493 
'I 94 
495 
496 
'197 
'198 
499 
500 
501 
502 
5 03 
5 04 
505 
506 
507 
508 
509 
510 
511 
512 
513 
51'1 

PA GE ' 6 2 
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~SP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
.DISCHARGE FRO~ 1-69 TO JUNCTION OF COUNTY DRAIN NO. 400 

------------------------------80/60 LIST OF INPUT DATA------------------------------
COM~ENT PROFILE 
SECTION 4'1.5 

ENDTABLE 

-soo. 
-35. 
60. 
350. 

REACH 44.9 
REAC.H2 
ROAD 
BPR 
PIER 
GIRDER 

[NOTABLE 
SECTION 

ENDTABLE 
REACH 
REACH2 
REACH 
REACH2 
SEG"ENT 
NVALUE 
SEG~ENT 
NVALUE 
SEGMENT 
NVALUE 
ROAD 
BPR 
PIER 
GIRDER 

ENDTABLE 
SECTION 

,I, I, C 
"t'-t. ;,J 

45.0 
45.0 

·91,8.6 
974.1 
_, n c:: o 
-Ll,J • .JU 

10.58 

45.0 
-7 00 • 
-~oo. 
-100. 
-10.58 
11. 
300. 
6 g (). 

45.1 
44 .5 
45.2 
1PI • 5 
45 .2 
,06 
45.2 
• 0 49 
45.2 
.06 
45.3 
45 .3 
9,8,9 
974,8 
-32. 
27 • 

45.3 
-9 00 • 
-32, 

977. 
966.9 
972. 
974. 

'1. 
• r 
J,. 0 

2.1 
A 
.9 
9 7 3.6 
977. 7 
97 7 • 7 

976.B 
975.1 
975.B 
968.6 
976. 
975.1 
975. 1 

1. 
1.8 
1. 
1.9 
l 

2 

3 

2,7 
A 
.33 
974.3 
975.5 
975.5 

978. 
974.3 

-85 • 
o. 
so. 
46 o. 

1800. 

100. 
3. 

o. 
-10.ss. 

-6 00 • 
-3 0~ • 
-11 • 
10. 58 
100. 
400. 
700. 

100. 

1000. 

N 

C 

N 

100. 
3. 

o. 
-32. 

-500. 
-2i,.. 

974. 
966.9 
974. 
977. 

1 700. 

100. 
1. 

.0 

975.9 
975.o 
976.0 
968.S 
976. 
975.8 
976.3 

100. 

900. 

-85. 

8 o. 

460. 

100. 
3. 

.0 
974 .3 

9 76 • 
968.9 

515 
516 

-10. 972. 517 
15. 
210. 

2.1 
10.58 

-500 • 
-2 0 () • 
-10.58 
10.58 
200. 
500. 
1040. 

974 • 

974 • 

977 • 

2,7 
27, 

-32 • 
'23. 

nr,,. n 
7tltl•7 

974. 

975.4 
975.4 
977 • 7 
977 • 7 
975. 7 
975.9 
978. 

974.3 

975.5 
968.9 

518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
:,28 
529 

52 9A 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 

554B 
555 
551; 
557 

PA GE 6 3 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM .I-69 TO JUNCTION OF COUNTY DRAIN NO. 40 • 

------------------------------80/80 LI ST OF INPUT DATA------------------------------
21. 974.3 27. 975.5 100. 976. 558 
111. 978. 559 

ENDTA8LE 560 
REACH 45 • 4 1. 100 • 1 00 • 561 
SEG~ENT '15.'I 1 N -32. 975.5 562 
NVALUE oll 563 
SEGMENT '15.'t 2 C 21. 975.5 564 
NVALUE .068 565 
SEG~ENl 45.'I 3 N 127. 980. 566 
NVALUE oll 567 
C0'1)1ENT c. s. '15.4 CONSTRUCTED FROM c.s. 115. 3 568 
SECTION '15.4 569 

-100 o. 979. -soo. 976. -32 • 975.5 570 
-24. 968.9 23. 968.9 27. 975.5 571 
100. 976. 127. 980. 572 

ENDTABLE 573 
REACH '15 • 5 1. 16 oo. 1500. 574 
REACH2 "5." .5 57'5 
COMPUTE 43.9 45.5 43.1 575A 
---•--••----------•---•-•-••••ENO OF 80/80 LIST•----•-•------•••-••-------•-• 
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COMPUTE ~3.9 575A 

--------------------•--------STARTING DATA FROM PREVlOUS COMPUTATIONS----------------------•--•----

., ' 

• 
• 
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WSP2 XEl 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH CO • I MI~ 
DISCHARGE FROM I-69 TO JUNC110N OF COUNTY DRAIN NO • 40 • 

RA TI NG TA8LE FOR SECTION 43.9 DA= l • 0 
NO. ELEV AREA 

0 965.3 o. 0 
1 971.5 608.4 
2 972.'I 769. 4 

BANK FULL 972.4 779.1 
3 973.1 11 33. 4 
4 973.3 l 265. 6 
5 974.4 '2083.'t 

SEGMENT TABLE FOR SECTION 43.9 

CSM TOTAL 

CFS 

o.o 
375.o 
735.0 
754 • 0 

1030.0 
11'10.(i 
15'15.0 

1 
fj 

---------ACRES FLOODED--------
DAMAGE CHANNEL NON-DA14 

.oo 

.oo 
• !l 0 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

.oo 
• 00 
.oo 
.oo 
• 00 
.oo 

3 
N 

.oo 

.oo 
• 0 0 
.co 
• 00 
.oo 

STARTING 
CSM 

375.00 
735. 00 

1030. 00 
1140.00 
1545.00 

PAGE 65 

CRIT FRICTION 
ELEV SLOPE 

'H,6. 4 .00013 
967. 0 • 00028 

967 • 4 .00029 
967.5 .00030 
968 • 0 • 00023 

------------------------------------------------------------------------------------------------------------------------
l DISCHARGE CFS 375. o. 375. o. 

3 75. VELOCITY FPS • 62 .oo -62 .oo 
2 DISCHARGE CFS 735. o. 734. 1. 
735. VELOCITY FPS .98 .04 .98 .06 

3 DISCHARGE CFS 1030. 8 • 973. 48. 
l 030. VELOCITY FPS 1 • 09 • 16 1.11 • 23 
4 DISCHARGE CFS 1140. 14. 1055. 70. 
114 o. VELOCITY FPS 1.12 .1s 1.16 .26 
5 DISCHARGE CFS 1545. 90. 1233. 222. 
1545. V[LOC:ITY FPS 1.03 .25 1. L3 .35 

1 EL[V 971.5 KO 33345. 1. 33343. 1. 
2 ELEV 972.4 KO 44241. 2. 44199. 41. 
~ ELEV 9 73.1 KD 58668. 181 • 568'15. 1&42. 
4 EL[V 973.3 KO 655 H, • 708. 61 039. 3870. 
5 ELEV 974.'I KD 102191. 5A97 • 82341. 14353. 

• 
• 
• 
• 
• 
• - ,! 

• 
• 

• 
• 
• ' 

• 
• I 

• 
• 
• 
• 
• 
• 
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IISP2 XEQ 03/21/88 
RtV 09/01/82 

ELEVATION AREA 
965.30 o. 
966. 39. 
3 f, 7 • 108 • 
968 • 193. 
969- 293. 
970. 409 • 
971. 5lf l • 
372. 701 • 
973 • 1 068. 
974. l 739. 
975. 2611. 
9 76 • 3633. 
377. 4692. 
978. 5752. 
9 79 • 6812 • 
980. 7872. 

SAUK RIVER-FPHS-BRANCH co.; KI. 
DISCHARGE FROM I-69 TO JUNCTIOr-! OF 

KO T4BLE FOR CROSS SECTION 

KO KO BY SEGMENT 

f. 21 • 1. f,19. 
2907 • 1. 2904. 
6 740 • 1. 6 738. 

12203. 1. 122 01. 
194 39 • 1. 19437. 
284 77 • 1. 28475. 
39687. 1. 39655. 
571lf8. 76. 5'1670. 
86347 • 2639. 73426. 

127606. 10442. 94365. 
185408. 26881. 117344. 
2lf89 09 • 45182. 141226. 
319186. 64 359 • 1666'12. 
401657. 89248. 19'+179. 
497317. 120943. 223842. 

• 
• 
• 

PAGE f.5K 
' COUNTY ORA IN NO. 40 • • l 

43.9 • ' 
~ 

1. 
1. 
1. ~ 
1. 
l • 
1. • 6. 

952 • 
8965. 

., 
21790. 
40065 • 
58606. • 78320. 

102391. 
13135<;. 

., 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ' • > . " 
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• 

COEFK AKB 
• 0 00 0 .0000 
OCRIT -1.00 
•DODO .!1000 
DCRIT -1.00 
.0000 .0000 
DCRIT -1.00 
.0000 .0000 
DCRIT -1.00 
• 0 00 0 .0000 
DCRIT -1.00 

TABLE OF VALUES FOR 
DGTAK SIGMA OKE OKS 
.0000 .0000 • 0 00 0 .0000 

KBCRI T: 
.0000 .0000 • 0 00 0 .0000 

KBCRIT: 
.0000 .0000 • 0 00 0 .0000 

KBCRJT: 
.0000 .0000 .0000 .0000 

KBCRIT= 
.0000 .0000 • 0 0 0 0 .0000 

KBCRI T= 

BPR EQUATION 
M ALPHA ALPHA2 BRIOA 

• 0 0 OD 1.0000 1. 0000 101.0250 

.0000 1.0000 1. 0000 101.0250 

.0000 1.0000 1. 0000 101. 0250 

.0000 1.0000 1. 0000 101•025 0 

.0000 1.0000 1. 0000 101.0250 

' ., 

APPAR AE XI T 
1663. 7103 1301.8376 

1&6307103 1301.8376 

1663. 7103 1301.8376 

1663. 7103 1301.8376 

1663.7103 1301.8376 

• 
•• 
• .I 

,! 

., 
,, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; 111. 
DISCHARGE FROM I-69 HJ JUNCTION OF 

ROAD SECTION 

NO. HW CFS HL 

0 965 • 1 0 o.oo 0. 0 0 
1 971 .5'1 375.00 • 06 
2 9 72 • 4 0 73 5. 00 .02 
3 973.17 1030.00 • 02 
4 973.40 1140.00 • 02 
5 9 74 • 48 1545.00 • 02 

MIN ROAD ELEVATION 

GIRDER BOTTO~ ELEVATION= 

COUNTY DRAIN NO • 

44.0 

n, 

o.oo 
971.48 
972.38 
973 • 15 
973.38 
97'!.'16 

971.00 

970.10 

CSM 

o.oo 
375.00 
7 35 • 00 

1030.00 
1140.00 
1545.00 

PA GE 668 
40. 

OPENING NO•= 1 

• 
• 
• 

•• 
• 
• 

• ... 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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~SP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-&RANCH co.; HI. 
DISCHARGE FROM 1-69 TO JUNCTION OF COUNTY DRAIN NO. 40• 

RA TING TABLE FOR SECTION 4 4. 1 QA: 1 • 0 
NO. ELEV 

0 965.4 
1 971.5 
2 972.4 

BANK FULL 972.5 
3 973.2 
4 973.4 
5 974.5 

SE GHENT TABLE FOR 

CSH 

AREA 

o.o 
6 05.5 
7 62.4 
779.1 

1115.0 
1241.1 
2041.0 

SECTION 44 • 1 

TOTAL 

CFS 

o.o 
375.0 
735.o 
767.f, 

1030.0 
1140.0 
1545.o 

1 
N 

---------ACRES FLOODED--------
DAMAGE CHANNEL NON-DAH 

.oo 

.oo 
• 0 0 
.oo 
• 00 
.oo 

SEG NO 
2 
C 

.oo 

.oo 

.oo 

.oo 
• 0 0 
.oo 

3 
N 

.oo 

.oo 
• 0 0 
.oo 
.oo 
• 00 

STARTING 
CSH 

375.00 
735.QO 

1030. 00 
1140.00 
1545. 00 

PA GE 6 7 

CRIT FRICTION 
ELEV SLOPE 

9 66. 5 • 0 oo O 9 
967 • 1 • 000 2 1 

967 • 5 • 0 00 22 
967 • 6 • 0 00 2 2 
968 .1 • 0 oc 16 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 375. o. 375. o. 
375. VELOCITY FPS .62 .oo • 62 .oo 

2 DISCHARGE CFS 735. o. 734. 1. 
735. VELOCITY FPS .99 .05 .99 .07 

3 DISCHARGE CFS 1030. 9. 967. 53. 
1 03 o. VELOCITY FPS 1.09 .18 1.12 .21 
4 DISCHARGE CFS 1140. 14. 1 05 o. 76. 
114 o. VELOCITY FPS 1.12 .19 1.16 .29 
5 DISCHARGE CFS 1545. 96. 1206. 244. 
1545. VELOCITY FPS 1.01 .28 1.11 • 4 0 

1 ELEV 971.5 KO 38745. 1. 38743. 1. 
2 ELEV 972.4 KO 51176. 2. 51132. 43. 
3 ELEV 973.2 KO 67863. 193. 65757. 1913. 
4 ELEV 973.4 KO 76589. 895. 70675. 5019. 
5 ELEV 974.5 KO 121103. 707'1. 9521'1. 18815. 

' • 
• 
• 
• 
• 
• 
• 
•: 

• 
•• ,. 

•: 

• 
•: 
•• 
•• 
• • 
• 
• 
• 
• 
• 
• 



,. 
• 
• 
• 
• 
• 
• 
• 
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• 

• 
• 
• 
• 
• 
,. 
• 

WSP2 XEQ 03/21/88 
RE~ ()9/01/82 

ELEVATION 
365.'10 
366. 
96 7 • 
968. 
969 • 
370. 
:l 71 • 
972. 
973 • 
9 74 • 
375. 
376. 
377. 
978. 
3 79 • 
380. 

AREA 
o. 

33. 
100. 
18'1. 
282. 
397. 
526. 
682. 

1014. 
1666. 
251B. 
3527. 
458£,. 
5646. 
6 7 06 • 
7766. 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM I -6 9 TO .JUNCTION OF 

KO TAB LE FOR CROSS SECTION 

KO KD BY SEGMENT 

558. 1. 556. 
3049. 1. 3 047. 
7 350 • 1. 7347. 

13535. 1. 13533. 
21 7_93. 1. 21 791 • 
32135 • 1. 32133 • 
44 945 • 1. 44916. 
64512. 50. 61879. 
99110. 2945. 835'14. 

1'19 43&. 12<>83. 107789. 
220964. 334 75. 134430. 
302725. 59090. 162326. 
391181. 84'1 H,. 1 'H 8020 
495679. 117354. 223759. 
&17624. 159375. 258200. 

• 
• 
• 

PAGE 6 7K 
COUNTY ORIIIN NO. 40 • • • 
44.1 • 

• 
1. 
1. 
io • 
1. 

. 1. 
1. • • 4. 

818. 
10738 • • 27512. 
51460. 
77158. • 

103362• 
135405. 
174015. •• 

• 
• .. -
• 
• 
• 
• 
• 
• -
• 

.!',) ,L • 



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

~SP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROM I-69 TO JUNCTION OF COUNTY DRAIN NO. 40. 

RATING TABLE FOR SECTION 44.5 DA= 1 • 0 
NO. ELEV AREA CFS ------·---ACRES FLOODED-------- STARTING 

DAMAGE CHANNEL NON-DAM CSM 
0 966.9 o. 0 o. 0 
1 971.9 451.1 375.0 .oo .co .oo 375.00 
2 973.1 E.07. 7 735.o .oo • (I 0 • 00 735.CO 
3 973.9 761.8 1030.0 .oo .oo .oo 1030. 00 

BANK FULL 974.0 779. 1 10 68. 2 .no .oo .oo 
4 974.2 83406 114 o. 0 .oo • 00 .oo 1140.00 
5 975.1 1364. 7 15'15.0 .oo .oo .oo 15'!5. 00 

SE GM ENT TABLE FOR SECTION 44.5 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PAGE 68 

CRIT FRICTION 
ELEV SLOPE 

968 • 0 • 0 00 21 
· 9 68 • 6 .00036 
9E,9 • 0 .00041 

969.1 000042 
9 69 • 6 .00035 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 375. o. 375. o. 
375. VELOCITY FPS • s3 .oo .83 .oo 

2 DISCHARGE CFS 735. o. 735. o. 
735. VELOCllY FPS 1.21 .oo 1.21 .on 

3 DISCHARGE CFS 1030. o. l 028. 2. 
l 030. VELOCITY FPS 1.39 .07 1 • 39 .09 
4 DISCHARGE CFS 1140. 2. 1127. 11. 
1140. VELOCITY FPS lo44 .24 1.44 .24 
5 DISCHARGE CFS 1545. 3b. 137 2. 138. 
1545. VELOCITY FPS 1.41 .31 1.47 .43 

1 ELEV 971.9 KO 25992. 1. 25990. 1. 
2 ELEV 973.1 KO 38943. lo 38941. 1. 
3 ELEV 973.9 KO 51123. 2. 51078. 43. 

" ELEV 974.2 KD 5549b. 4. 553H,. 17&. 
5 ELEV 975.1 KD 82093. 1315. 74292. 6485. 

• 
• 
• 
•: 

• 
•• 
• 
•• 
• 
• 
• 
• 
• • 
• 
• 
•• 
• 
• 
• 
• 
• 
• ' , 



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

WSP2 XEQ 03i21i88 
REV 09/01/82 

EL::IIATION 
366.90 
36 7 • 
~,n 
700 • 

969 • 
370. 
371 • 
372. 
373. 
374. 
975. 
376. 
377 • 
9 78 • 
379. 
380. 
981. 

AREA 
o. 
5. 

,~ o::,. 
140. 
2.31. 
337. 
460. 
599. 
779. 

1303. 
2050. 
29137. 
'!057. 
5117. 
6177 • 
7237 • 

SAUK RlVER-FPMS-BRANCH co. i MI• 
DI $CHARGE FROr>\ l-69 TO JUNCTION OF 

KO TAB LE FOR CROSS SECTION 

KO KO BY SEGMENT 

32 • 1. 31. 
• c- n • . • c- ... .., 
l.. :JOl.. • ,. J.:Jf7• 

4969 • 1. 4967. 
10 l 97 • 1. 10195. 
17398. 1 • 17396. 
26710, 1. 26 7 08 • 
38187 • 1. 38185. 
52 5 77 • 2. 52465. 
798 75 • 11 ~1 • 72460. 

122781. 7368. 95'144. 
183460. 22 14 9 • 120888 • 
267515. 50321. 1qas1a. 
349929. 73004. 176754. 
'1'18 068 • 102827. 207'17D. 
563386 • 141226 • 240669. 

PA GE 
COUNTY DRAIN NOo 40 • 

44.5 

1. . ,. 
1. 
1. 
1. 
1. 
1. 

72. 
5789. 

19521. 
39916. 
67999. 
92249. 

122151. 
158436. 

68K 

• 
• 
• 

• ' 
• 
•• 
•• ' 
•• '' 
•• ' 

,,J 

•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROM 1-69 TO JUNCTION OF COUNTY DRAIN NO • 40. 

RATING TABLE FOR SEC·TION 44.9 DA= 1 • 0 
NO • ELEV ARE A 

0 968 • 5 o.o 
1 972.7 346.9 
2 974.0 517.1 
3 974.9 651. 2 
4 975.2 7 05.2 

BANK FULL 975.6 779.1 
5 976.l 1020.0 

SE GHENT TABLE FOR SECTION 44.9 

CSM TOTAL 

CFS 

I]. 0 
3 75.0 
735.0 

1030. 0 
1140.0 
1312. 6 
1545.0 

1 
N 

---------ACRES FLOODED--------
DAMAGE CHANNEL NOIJ-DAM 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 
• 00 
.oo 
.oo 
.oo 
.oo 

3 
N 

• 00 
• 0 0 
.oo 
• 00 
.oo 
.oo 

STARTING 
CSM 

375.00 
73 5 • 0 0 

1030. 00 
1140. 00 

1545.00 

PA GE 6 9 

CRIT FRICTION 
ELEV SLOPE 

9 69 .6 .110043 
9 70 • 2 • 0 00 55 
9 70 • 6 • 00058 
970. 7 • 0006 0 

971 • 2 • 00057 

------------------------------------------------------------------------------------------------------------------------
1 DIS CHARGE CFS 375. o. 375. o. 
375. VELOCITY FPS 1.00 .oo 1.00 .oo 

2 DISCHARGE CFS 735,. o. 735. o. 
735. VELOCITY FPS 1•42 .oo 1.42 .oo 

3 DISCHARGE CFS 1030. o. 1 03 o. o • 
1 o 3 a. VELOCITY FPS 1.59 .oo 1.58 .13 
4 DISCHARGE CFS 1140. o. 1139. l • 
114 o. VELOCITY FPS 1 • 64 .oo 1.64 .12 
5 DISCHARGE CFS 1545. 11. 1471. 63. 
1545. VELOCITY FPS 1.73 .30 1 • 76 .43 

1 ELEV 972.7 KO 18119. 1. 18117. 1. 
2 ELEV 974.0 KO 31354. 1. 31352. 1. 
3 ELEV 974.9 KO 42582. 1. 42680. 1. 
4 ELEV 975.2 KO 46688. 1. 46&79. 8. 
5 ELEV 976.1 KO &3039. 56. 520'l9. 885. 

' 
, 

"•11 ' 
,, ' ,,,, • 
• 
• 
•: 

• ,; ., 
I ., 
' 

•: 
• ' ' ,, ., 

' 
",j ., 

•: ., 
' ' ' '' .. , ., 
' •• ' 

" < 

' ., 
• 
• 
• 
• 
• 
• 
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WSP2 XEG 03/21/88 
REV 09/01/82 

ELC:VATION 
968.50 
369. 
370 • 
371. 
972. 
9 73 • 
3 74 • 
975. 
97& • 
977. 
978. 
979 • 
980. 
381. 
382. 
983. 

AREA 
o. 

27. 
93. 

174. 
271. 
385 • 
513. 
662. 
960. 

1593. 
2424. 
3421. 
4481. 
5541. 
66 01. 
7661. 

SAUK R!VER-FPMS-BRANCH co.; !1!. 
DISCHARGE FRO"\ I-69 TO JUNCTION OF 

KO TAB LE FOR CROSS SECTION 

KO KO BY SEGMENT 

410 • 1. 4 08. 
2722 • 1. 2720. 
6 8 3'1 • 1. 6832. 

12832~ 1. 12830. 
2 0 8 72 • 1. 20870. 
31010. 1. 31008. 
43'196. 1. '13'181. 
618 66 • 25. 59 862 • 
95363. 2487. 81254 • 

144719. 11667. 105252. 
214 966 • 31582. 131 659. 
298571. 58574. 159515. 
387 05'1 • 83929. 1887'13. 
491832. 116973. 220451. 
614361. 159205. 254644. 

• .. .. 
• 

PAGE 69K 
COUNTY DRAIN ND. 40 • ., 

I 

44.9 • I 
•• 

1. 
1. 

., 
1. -, 
1. ' ,l 

1. 
1. 

., 
' 

2. l 
530. 

9738. 
.I 

l 

26319. 
50088. 
77002. 

.i 
' 

103'104 • ·i 
135743. 
174761. 

..l. 

~ 
i 

• 
• 
• 
• 
• 
• 
• -• 
• 
• 
• ' . 



• 
e 

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

COEFK AKB 
2.3979 2.3609 

DCRIT 970.79 
• 0 00 0 .0000 
DCRIT, 912.oq 
.0000 .0000 
DCRIT -1.00 
.o DO 0 .0000 
DCRIT -1 • 00 
• 0 OD 0 .0000 
DCRIT -1 • 00 

TABLE OF 
DGTAK SIGMA DKE 
.0371 .5362 • o ooo 

KBCRIT: 
.0000 .0000 • 0000 

KBCRIT= 
.0000 .0000 • 0000 

KBCRIT= 
.0000 .0000 • 0 00 0 

KBCRIT= 
.0000 .0000 • 0 0 0 0 

KBCRlT= 

VALUES FOR BPR EQUATION 
DKS M ALPHA ALPHA2 

.0000 .2658 1.0000 1.0000 

.0000 .2596 1•000 0 1.0000 

.0000 .0000 1.0000 1.0000 

.0000 • 0 000 1.0000 1.0000 

.0000 .0000 1.0000 1.0000 

BRIDA APPAR AE XI T 
83.7316 425.0339 340.8872 

101.3000 511.4325 511.4325 

101.3000 511.4325 511.4325 

101.3000 511.4325 511.4325 

101.3000 511.4325 511.4325 

• 
e 

• 
• I 

I • I 

' 

• -, 

• 
• 
• 
• 
• 
• 
• I 

• 
• 
• 
• 
• 
• 
• 
• 
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IISP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; l'H • 
DISCHARGE FROM I-69 TO JUNCTION OF 

ROAD SECTION 

NO. HW CFS HL 

0 968 .60 o.oo 0. 0 0 
1 973.'11 375.00 .68 
2 9 75, 23 73 5 • 0 0 1. 1 4 
3 975.74 1030,00 .74 
4 975.84 1140.00 • 5 E, 

5 976,27 1545.00 .10 

MIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION= 

COUNTY DRAIN NO. 

'+ s. 0 

TW 

o.oo 
972.73 
974.09 
975.00 
975.28 
976.17 

975.00 

973.60 

CSM 

o.oo 
375.00 
735.00 

1030.00 
1140,00 
1545.00 

PAGE 70B 
40. 

OPENING NOo= 1 

• 
• 
• 
• 
• ' 
• 
• 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-B~ANCH co.; MI. 
DISCHARGE FROM 1-69 TO JUNCTION OF COUNTY DRAIN NO. 40. 

RATING TABLE FOR SE:CTI ON 45ol DA= 1 • 0 
NO. ELEV AREA 

0 968.7 o. 0 
1 973.4 413.3 
2 975.3 673.0 
3 975.0 775.6 

BANK FULL 97508 779.1 
4 975.9 7'l5.8 
5 976.3 1027 • 7 

SEGMENT TABLE FOR SECTION 45 • 1 

CSM TOT AL 

1 DISCHARGE CFS 375. 
375. VELOCITY FPS .91 

2 DISCHARGE CFS 735. 
735. VELOCITY FPS 1 • I 0 

3 DISCHARGE CFS 1030. 
i 03 o. VELOCiiY FPS i.37 
4 DISCHARGE CFS 1140. 
114 o. VELOCITY FPS 1.48 
5 DISCHARGE CFS 15'15. 
15'15. VELOCITY FPS 1.73 

1 ELEV 973.4 KO 231 06 • 
2 ELEV 975.3 KO 44274. 
3 ELEV 97508 KO 52249. 
4 ELEV 975.9 KO 53942. 
5 ~, ~v 976.3 KD 63367. ~ ....... 

CFS 

o.o 
375.0 
735.0 

1030.0 
1049.0 
1140.0 
15A5o 0 

1 
N 

o. 
.oo 
o. 

.oo 
o • 

• 0 b 
o. 

.06 
11 • 
.29 

1. 
1. 
2. 
2. 

60. 

---------ACRES FLOODED--------
DAMAGE 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

375. 
• 91 

735. 
1.10 

1028. 
i.37 

1137. 
l.'18 

14 72. 
1.75 

23104. 
44270. 
52184. 
53826. 
62390. 

CHANNEL 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

3 
N 

NON-DAM 

.oo 

.oo 

.co 
• 00 
.oo 
.oo 

o. 
.oo 
o. 

.00 
2. 

.09 
3. 

.10 
63. 
• 4 2 

1. 
3. 

63. 
114. 
'318. 

STARTING 
:SM 

375.00 
735.00 

1030.00 

1140. 00 
1545.00 

PA GE 7 1 

CRIT FRICTION 
ELEV SLOPE 

969 • 8 • • 00 2 6 
9 70 • 4 • 0 00 2 8 
970 • 8 •ODO 3 9 

970. 9 .00045 
971 • 4 • 0 00 5 6 

• 
• 
• 
• I 

• 
• 

• ., 

• ' 
' ' I • 

'I 

• t 
' 'i • 
• -' 

• 
• 
• 
• 
• 
• 
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~SP2 XEJ 03/21/88 
REV 09/01/82 

ELEVATION 
368.70 
3 69 • 
370. 
371 • 
972. 
3 7 3 • 
374 • 
375. 
376. 
3 77 • 
378. 
379. 
980. 
1810 
382 • 
383. 

AREA 
o. 

16. 
78. 

157. 
251. 
360. 
487. 
628. 
852. 

14'18. 
2237. 
3209. 
4269. 
5329. 
6389 • 
7449. 

SAUK RIVER-FP~S-BRANCH co.; HI• 
DISCHARGE FRO~ I-69 TO JUNCTION OF 

KD TABLE FOR CROSS SECTION 

KD KD BY SEGHENT 

l 75 • 1. 172. 
2116. 1. 2114. 
5864. 1. 5862. 

11479. 1. 114 77. 
19089. 1. 19087. 
28821. 1. 28819. 
40756. 1. 40754. 
56644. 5. 55948. 
87073. 1615. 76 7 84 • 

132480. 9029.· 100281 • 
196684 • 25737. 126211. 
279108. 52775. 153967. 
363,025. 76082. 182699. 
462563. l0b589. 213911. 
579126. 145722. 247607. 

COUNTY DRAIN 

45.1 

1. 
1 • 
l • 
1. 
1 • 
l • 
1. 

200. 
7316. 

22054. 
43483 • 
70332. 
'J'l920. 

125137. 
161698. 
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NO. 40. 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM I-69 TO JUNCTION OF COUNTY DRAIN NO. 40• 

RA TING TABLE FOR SECTION 45.2 DA= 1. 0 
NO. ELEV AREA 

0 968.8 o. 0, 
l 973.6 4 23ol 
2 975.4 690.o 

BANK FULL 975.9 779.1 
3 97600 819.9 

" 976.2 891.3 
5 976.7 1159. 8 

SEGMENT TABLE FOR SECT ION 45.2 

CSM TOTAL 

CFS 

o. 0 
375.0 
73500 
961.0 

10 3 o. 0 
1140. 0 
1545.0 

l 
N 

---------ACRES FLOODED--------
DA~AGE CHANNEL NON-DAM 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 
• 0 0 
.oo 
.oo 
.oo 
.oo 

3 
N 

.oo 
• 0 0 
• o a 
.oo 
.oo 
.oo 

STARTING 
CSM 

375.00 
73 5 • 0 0 

103 D. OD 
1140.00 
1545.00 

PAGE 72 

CRIT FRICTION 
ELEV SLOPE 

969 • 9 • 0001 7 
970 .5 .00018' 

970 • 9 • 0002'1 
971. 0 • 0 00 2 6 
971.5 • 00031 

------------------------------------------------------------------------------------------------------------------------
i DISCHARGE CFS 3'75. o. 375. o. 
375. VELOCITY FPS .89 .oo .89 .oo 

2 DISCHARGE CFS 735. o. 734. 1. 
7 35. VELOCITY FPS 1.08 .oo 1.08 .oa 

3 DISCHARGE CFS 1030. 1. 1 022 • 1. 
1 03 o. VELOCITY FPS 1.31 .20 i.32 .1s 
4 DISCHARGE CFS 1140. 4. 1113. 23. 
114 o. VELOCITY FPS 1.39 .24 1.39 .30 
5 DISCHARGE CFS 1545. 1 6 • 1't39. 90. 
1545. VE.LOCI TY FPS 1.59 .21 1.63 o4 l 

1 ELEV 973.6 KD 28742. 1. 28740. 1. 
2 ELEV 975.4 KO 54837. 1. 54830. 5. 
3 ELEV 976 • 0 KO 6616 6 • 4. 65978. 1 8't • 
4 ELEV 976.2 KO 69398. 11. 69040. 3'17. 
,; C"I C"\/ 07£._7 KD OC.-1/J.7_ ls.. ')Q - n1 ~nQ_ -:a: a, n -
~ l.-t.-L'f ✓ I'-'• I V...,,.&.--. I• . "- ... V .L -..• V ✓ • ..,-, ........ 

• 
• 
• 
.,, 

.., 

•: 

e'. < 

. .. ., 

• • 
• 
• 

• 
• 
• I,,,, 
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wSP2 XEQ 03;2i;BB 
REI/ 09/01/82 

ELEVATION 
968.80 
3 6 9 • 
370. 
371. 
372. 
373. 
9 74 • 
375. 
376. 
377. 
3i8. 
379 • 
980. 
3 81 • 
382. 
::JC~
.., UV e 

AREA 
o. 

10. 
11. 

148. 
241. 
348. 
473. 
61'!. 
799. 

1375. 
2144. 
3103. 
4163. 
5223. 
6283. 
? "I. a.~ -'...,---...,. 

:iAUI\ RIVER-FP~S-BRANCH co.; Mi. 
DISCHARGE FR OM I-69 TO JUNCTION OF 

l<D TAB LE FOR CROSS SECTION 

I( D l<D BY SEGMENT 

107. 1. 105. 
2212 • 1. 2210. 
6511 • 1. 6509. 

13 039 • 1. 13037. 
2i 946. io 21944. 
33420. 1. 33418. 
47514. 1. '17512. 
65236 • 3. 65081 • 

100530. 1618. 89829. 
153854. nn """ 1 1 ..... n 1 I, 

70 .,v. J..1.IOJ."'te 

229313. 28945. 1487'!5. 
330006. 62460. 182093. 
430542 • 90320. 216391. 
550 054 • 126882. 253674. 
~Qn.,?it. - 173862. 2939'¼7. U ✓ '-'L. ru• 

COUNTY DR A IN 

45.2 

1. 
1~ 
1. 
1. 
i. 
1. 
1. 

152. 
7893. 

r,c:_ 1 C II 
~;JJ.~"t• 

505(10. 
838160 

113410. 
149838. 
193979: 
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COEFK Al<B 
.0000· .0000 
DCRIT 97 o. 14 
.0000 .0000 
DC:RIT -1.00 

I\ n n n nnn"" 
•UUllU .uuuu 
DCRIT -1.00 
.0000 .0000 
DCRIT -1.00 
• 0 000 .0000 
OCRIT -1 _ n n 

~ -"" ..... 

TABLE OF 
OGTAK SIGMA DKE 
.0000 .0000 • 0000 

KBCRIT= 
.0000 .0000 • 0000 

KBCRIT= 
...... I'\ ... .0000 • 0000 •UVUU 

KBCRIT= 
.0000 .0000 .0000 

KBCRI T= 
.0000 .0000 • 0000 

K8CRIT= 

VALUES FOR BPR EQUATION 
DKS M ALPHA ALPHA2 

.0000 1.0000 1.0000 1.0000 

.0000 .0000 1.0000 1.0000 

.0000 .ooou i.0000 i. 0000 

.0000 .0000 1.0000 1. ooo a 

.0000 .0000 1.0000 1. 0000 

BR IDA APPAR AE xrr 
245.9427 243.0058 412.9704 

284.4181 243. 0058 412.'9704 

284.it18i 243. 0()58 412.9704 

284.4181 243. 0058 412.9704 

284.4181 243.0058 412.9704 

• 
• 
• 
•: 
•: 
•: 
•: 

• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
e 

• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK PIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM I-69 TO JUNCTION OF COUNTY DRAIN NO• 40. 

NO. 

0 
1 
2 
3 
4 
5 

ROAD SECTION 45.3 

HW 

968.90 
973.64 
9 75 .6 0 
9 76 • 16 
976. 2B 

CFS 

o.oo 
375.00 
735.00 

1C30•00 
1140.00 
1545.00 

MIN ROAD ELEVATION 

HL 

o.no 
.oo 
.14 
.10 
.oa 
• 08 

GIRDER BOTTOM ELEVATION: 

HJ 

ft ft ft u.uu 
973.64 
975.46 
97E,. 06 
976.20 
976.70 

97 5 • 5 0 

974.30 

CSM 

ft ft ft u.uu 
375.00 
7 3 5 • 00 

1030.00 
1140.00 
1545.00 

OPENING NO.: 1 

PA GE 7 3B 

" '' ,, .. ' ,..._ 1 " 

• 
• 
• 
•: 

• •. , 
__ , 
•.1 

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



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

- I 

WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RlVER-FPMS-BRANCH co.; MI • 
DISCHARGE FROM 1-69 TO JUNCTION OF COUNTY DRAIN NO. 40. 

RA Tl NG TAB LE FOR SECTION 45.4 DA= l. 0 
NO. ELEV 

0 968.9 
1 973.7 

BANK FULL 975.5 
2 975.7 
3 976.3 
4 976.4 
5 976.9 

SEGMENT TABLE FOR 

CSM 

AREA 

o.o 
247.3 
397.4 
453.7 
100.2 
786.0 

1145;9 

SECTION 45 .4 

TOTAL 

CFS 

o.o 
375.0 
71l0o'+ 
735.0 

10 3 o. 0 
1140. 0 
15 '15. 0 

1 
N 

---------ACRES FLOODED--------
DAMA.GE CHANNEL NON-DAM 

.oo 

.oo 

.oo 

.oo 

.01J 

.QI) 

SEG NO 
2 
C 

• 0 0 
.oo 
• on 
.oo 
.oo 
.oo 

3 
N 

.oo 

.oo 
• OD 
.oo 
• 00 
.oo 

STARTING 
CSM 

375.00 

735.0D 
1030. 00 
1140.00 
1545.00 

PA GE 7 4 

CRIT FRICTION 
ELEV SLOPE 

9 70 .1 • 0 00 7 3 

970 .8 • 00084 
971. 3 .00106 
9 71. 5 .00115 
972.1 • 00127 

-----------------------------------------------------------------------------------------·------------------------------1 DISCHARGE CFS 375. o. 375. o • 
375. VELOCITY FPS 1.52 • co l.52 .oo 

2 DISCHARGE CFS 735. 15. 111. 2. 
7 35. VELOCITY FPS 1.97 .19 1.99 .19 

3 DISCHARGE CFS 1030. 86. ,931. 13. 
l 030. VELOCITY FPS 2.21 .32 2.35 .34 
4 DISCHARGE CFS 11'+0. 126. 995. 19. 
114 o • VELOCITY FPS 2.35 .38 2.47 .40 
5 DISCHARGE CFS 1545. 302. 1196. 46. 
1545. VELOCITY FPS 2.45 .48 2. 76 .52 

1 ELEV 973.7 KD 13869. 1. 13667. 1. 
2 ELEV 975.7 KD 2'+843. 33. 24796. 13. 
3 ELEV 976.3 KD 3085 7. 1741. 28843. 273. 
4 ELEV 9 76.4 KO 32515. 23 98. 297'+2. 375. 
5 ELEV 9 76.9 KD 43201. 8318. 33603. 1280. 

• 
• 
• 

., 
' ! 

' • • ! 
' j ., 

I 

• 
'/ -I 

• 
• • 
• 
• 
• 
• 
• 
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'l!C"O,.,, 
111.:>r~ 

vr-~ r,-z1"'l'\,oo 
hC. i, U VI IC. .I.I 00 

REV 09/01/82 

ELEVATION AREA 
968.90 o. 
969. 5. 
970. 53. 
9 71 • 103. 
972. 154. 
973. 208. 
974. 263. 
975. 321. 
976. 546. 
977. 1209. 
978. 2069. 
979. 3096. 
980. '1219. 
9B1. 5346. 
982. &473. 
SI 8 3 • 76 0 0 • 
984. 8727. 

C'AfiLr' RIVER=FPMS=BRANCH rn. !" MT 
~-'"'V"'- \,,Ve 1c 1-1i. 

DISCHARGE FR OM I-69 TO JUNCTION OF 

KO TABLE FOR CROSS SECTION 

KO KO BY SEGMENT 

21. 1. 26. 
1198. 1. 1196. 
3502. 1. 35 00 • 
6681. 1. 6679. 

10 6 26 • 1. 10624. 
15272. 1. 15270. 
2 0 5 78 • 1. 20576. 
27946. '½72. 26 872 • 
4 4 998 • 9088. 34174. 
73 022. 26763. 42183. 

11265'1 • 5'1311. 50852. 
169406. 9746:,. 60158. 
237075. 149601. 70067. 
30 0 896 • 195528. B0459. 
375256. 250570. 9145&. 
460962. 315692. 103047. 

COUNTY DRAIN 

45.4 

1. 
1 • 
1. 
1. 
1. 
1. 
1. 

93. 
1391. 
38'+3. 
7263. 

11635. 
17149. 
22016-
27750. 
3'1427. 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SCALES ARE 1 INCH = 

SAUK RIVER-FPMS-BRANCH co.; MJ. 
DISCHARGE FROM I-69 TO JUNCTION OF COUNTY DRAIN NO. 400 

200. CFS, AND 
CROSS SECTION 45o4 

2o4 FEET/ ELEVATION 

PAGE 74P 

1 ••••••••• 1 ••••••••• r ••••••••• r ••••••••• r ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
986.--

984.--

982.--

980.--

978. --

*5 

976.--

97 4 • --

972.--

970 • --

968.--
1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
o. 200. 'IO O • 600. 800. 1000. 1200. 14 0 0 • 1600. · 18 oo. 2000. 

DISCHARGE-CFS 

• 
e 

• 
• I 

986 • • 
• -., 

984 • 

• ' 
982. 

• 
98 0 • • 

• 978 • 

_, 
976 • • 

• 
974 • • , 

• ' 972 • 

• 
97 o • 

968. • ,, 

' ' • 
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WSP2 XE~ 03/21/88 
REV 09/01/82 

' ,, 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FRO~ I-69 TO JUNCTION OF COUNTY DRAIN NO. 40. 

RAT I NG TABLE FDR SECTION 45.5 DA= 1. 0 
NO. ELEV AREA CFS ---------ACRES FLOODED-------- STARTING 

DAMAGE CHANNEL NON-DAM CSM 
0 969.4 o. 0 o.o 
1 974.6 269.7 3 75.0 .oo .oo .oo 375.00 

BANK FULL 976.0 397.4 616 • 1 .oo .oo .oo 
2 976.7 633.9 735. 0 .oo .oo • 00 735. 00 
3 977.3 1083.1 1030.0 .oo .oo .oo 1030. 00 
4 977.5 1216.5 1140.0 .oo .oo .oo 1140.00 
5 978.0 16 6 8. 5 1545.0 .oo .oo .oo 1545.00 

SEGMENT TABLE FOR SECTION 45 • 5 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

1 DISCHARGE CFS 375. o. 375. o. 
375. VELOCITY FPS 1.39 .oo 1.39 .oo 

2 DISCHARGE CFS 735. 46. 682. 1. 
735. VELOCITY FPS 1.10 .22 1.75 .22 

3 DI SCH ARGE CFS 1030. 1 91 • 809. 29. 
103 o. VELOCITY FPS 1.69 .33 1.89 .36 
4 DISCHARGE CFS 1140. 2 53 • 849.· 38. 
i 14 o. VLLUL!IT FPS 1.71 .37 1.93 .4 0 
5 [)!<;CHARGE CFS 1545. I\ 9 5 • 978. 12. 
1545. VELOCITY FPS 1.73 .47 2.08 • 52 

1 ELEV 974.6 KO 15825. 1. 15823. 1. 
~ C"'I r\l n ~, ~ v~ r\.n"'7 "7 C 1 ~ no "'I l"l 1 CJ" ~~n 
~ C..L Ly 7 IO a I " u C..711-:J• .1 ~:,:,. 0::0.lJOa ,:: ,:: u. 

3 ELEV 9 77 • 3 KO 41275. 72 l O • 32951. 1113. 
4 ELEV 977 .5 KO 45176. 948'!. 342'!1. 1451. 
5 ELEV 978.0 KO 5849 6 • 1 74 65 • 38450. 2581 • 

PA GE 75 

CRIT FRICTION 
ELEV SLOPE 

9 70 • 6 • 00056 

971. 3 • 00059 
9 7108 • 00061 
972 • 0 • 0 00 6 3 
972 • 6 • 0 00 6 7 

• 
• 
•• 

e 
' 

•• -, 

• 

• 
• 
• 
• 
• 
• 
• 
• 
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IISP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION AREA 
969.'lO 0. 
970. 29. 
371. 78. 
972. 128. 
973 • 181. 
374. 236. 
375. 292. 
3 7 6 • 397 • 
971. 850. 
378 • 1630. 
979. 2577. 
38C. 3657. 
3B1. 4782. 
:1B2. 5909. 
:183. 7036. 
384 • 8163. 
385. 9290. 

• 
• 
• 

SAUK RIVER-FPMS-BRANCH co.; MI• PAGE 75K 
DISCHARGE FR0/1 I-69 TO JUNCTION OF COUNTY DRAIN NO • 40. • ' 

KD TABLE FOR CROSS SECT ION 45.5 ., 
KD KD BY SEGMENT • 

439. 1. 437 • l • 
2231. 1. 2229. l • 
4991. 1. 4989 • 1. • 8563. 1. 8561- 1. 

1286'1. 1. 12 862 • 1 • 
17844. 1. 17 842. 1 • .. 
23847. 6. 23561. 4. 
35 424 • 3135. 30422. '189. 
58 368 • 16615. 38 088 .- 2462. • ,, ' 
92564. 398'!8. 46431- 5536. 

l'I 1 777 • 76074. 55422. 9564. 
206460. 126232. 65 039. 1'1743. 

., 
273992. 177109. 75187. 20118. 
344825. 229126. 85882- 25582 • 
425945- 291052. 97178. ~ 1 QQ 1 _ 

..,,._ JV4,e • 521190. 363898. 109 062. 39394. 

• ~ 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV ·09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FRO~ I-69 TO JUNCTION OF COUNTY DRAIN NO, 40, 

------------------------------80/80 LIST OF INPUT DATA------------------------------
TITLE DISCHARGE FROM JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROADo 575B 
CHA~GE DISCHARG~ 575C 
DISCHARGE -1. 2400 4250 595, 6600 8500 5750 
END 575E 
REACH '15 .6 1. 2400. 2200. 576 
REACH2 45olf 1,1 577 
flDAO 45.7 2.7 100, 100, 578 
BPR 45.7 A 3. 579 
GIRDER 977, 7 977.2 O. 08 2. 7 580 

ENDTABLE 
SECTION 

ENDTABLE 
REACH 
R EACH2 
REACH 
REACH2 
ROAD 
BPR 
PIER 
GIRDER 

ENDTABL[ 
COM)'IENT 
SECTION 

ENDTABLE 
REACH 
REACH2 
ROAD 
CUL\11 
CULV2 
SECTION 

-9.25 978.2 -9.25 977.2 9.25 97702 581 
9.25 978.2 582 

45 • 7 
-145. 
-100. 
-2 0 • 
-3 o 25 
9.25 
40. 
3&0. 

'I 5. 8 
4 5 • 4 
45,9 
45,4 
45,0 
45.0 
9S9,3 
985,1 
-13. 
13, 

980. 
976. 
978.l 
9 71 • 
978,2 
9 76,5 
980. 

i, 
1,3 
1. 
.3 
2,7 
A 
1. 
98'1,6 
989.9 
989.8 

-135. 
-so. 
-1 o. 
o. 
10. 
50 • 

i O O. 

2250, 

100. 

o. 
-13. 

978, 
977,9 
978,3 
970,1 
9713,3 
976,S 

i O O, 

2100. 

100, 

,8 
984,6 

-125, 
-60. 
-9.25 
9,25 
20. 
95, 

2,7 
13, 

976. 
978,3 
978,2 
970,fl 
977,8 
9 78. 

98'1,6 

ADDED 1 FT, PIER TO C,S, 46,0 TO COMPENSATE FOR CROSSBRACES. 
4,.o 
-200. 
-13. 
13. 

4 & • 5 

"5." 
'17 • 0 
I!' 7 • 0 
9. 
'17,0 
-250. 

989.8 
973,4 
989.-13 

1. 
2.6 
2.1 
1 
15,2 

988.3 

-100 • 
o. 

50. 

50, 
33122 
56 • 

-150, 

989.8 
96903 
989:7 

50. 

so. 

974.1 

986.3 

-13. 
13 • 
200. 

973,7 

-so. 

989.9 
972. 8 
989:6 

986. 

583 
584 
585 
586 
587 
588 
589 
590 

590B 
591 
592 
593 
594 
595 
596 
597 
598 
599 
6 00 
601 

6 03 
604 
605 
606 
6 07 
608 
609 
610 
611 
617 
613 
614 
615 

PAGE 76 

• 
• 
• 

• . 

•: 
I ,.j ., 

! 

e: 
! ., 
I ., 

~ ' 

•; 
e'. 

' 

•: •. , 
.,1 

•• ' 
-· •.: 
•• _, 

• 
• 



• 
• 

• 
• 
• 
·• 

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

" 

WSP2 )([Q 03/21/88 SAUK RIVER-FP~S-BRANCH co.; MI. 
REV 09/01/82 DlSCHARGE FROIM JUNCTION OF COUNTY DIR A IN NO. 'I 0 TO FOX 

------------------------------80/80 LI ST OF INPUT DATA------------------------------
o. 985. 7 50. 985.5 150. 98'1.9 E, 16 
250. 98408 350. 98'\oB 450 • 985. 6, 17 
950. 987.4 618 

ENDTABLE E,19 
REACH '17 • 1 1. 100. 100. 619A 
REACH2 '15o'I 5.2 619B 
REACH '17o9 1. 2650 • 2500>. E,20 
SEGMENT 47.9 1 N -25. 978 • 621 
NVALUE .115 E,22 
SEGl'IEN T 47.9 2 C 30. 978 • 623 
NVALUE .079 624 
S[Gi'lENT 47.9 3 N 240. 988 • 625 
NVALUE .115 6,26 
SECTION 47.9 E,35 

•295. 988. -210. 984. -100. 982. E,36 
•7 o. 980. -25 • 978. -15 • 9 76.6 6,37 
15. 97604 30. 978. 60. 980. 6,38 
100. 982. 210. 98'1. 240 • 988. 6,39 

ENDTABLE 6 4 0 
COMPUTE 4506 47.9 45.5 64 OA 
-----------•------------------[ND OF 80/ 80 LIST---------------------------•--

f' 
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COMPUTE 45. 6 47.9 

-----------------------------STARTING DATA FROM PREVIOUS COMPUTATIONS------------------------------
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YSP2 XEQ 03/21/88 
REI/ 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROAD. 

RATING TAi:!LE FOR SECTION 45.6 OA= 1. C 
NO. ELEV AREA CFS ---------ACRES FLOODED-------- STARTING 

DAMAGE CHANNEL NON-DAM CS M 
0 970.0 o.o O. D 
1 975.2 269.9 240.0 .oo .oo .oo 240.00 

BANK FULL 976.& 397.4 367.2 .oo .oo .oo ,, C"l"'J_") C::::0£.. c;: A '>" n '"' '"' nn A "I:_ nn 
' .7 ( f • L .J 70 • .J ~~J•U' • uu • uu •VU ..,,..,.uv 
3 977.9 1 0 4 3. 2 595. 0 .oo .oo .oo 595.00 
4 978.1 11 77. 4 660.0 .oo .oo .oo 660.00 
5 978.6 1619. 4 850.0 .oo .oo .oo 850.00 

SEGMENT TABLE FOR SECTION 45.6 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PAGE 78 

CRIT FRICTION 
ELEV SLOPE 

970.9 .00023 

071 .. n nn. ~ -<J 
7 1 .I. • .J e UUUC-J. 

971.7 • 00021 
971.8 • 00022 
972.1 • 0 00 21 

--··-------------------------------·-------~------------------~---------------------------------------------------------1 DISCHARGE CFS 240. o. 240. o. 
240. VELOCITY FPS .89 • 00 .89 .oo 

2 DISCHARGE CFS 425. 20. 401. 3. 
425. VELOCITY FPS 1.01 .11 1.04 .11 

3 DISCHARGE CFS 595. 107. IJ72. 16 • 
595. VELOCITY FPS 1.00 .20 1.11 .21 

'+ DISCHARGE CFS E, 6 D • 140. '199. 21. 
660. VELOCITY FPS 1.01 .22 1.1,, .23 

5 DISCHARGE CFS 850. 26 7. 544. 39. 
850. VELOCITY FPS .97 .26 lol6 .29 

l ELEV 975.2 KD 1584'1 • 1. 15842. 1. 
2 ELEV 9 77.2 KD 29191 • 1226. 27772. 193. 
3 ELEV 977.9 KD 39831. 6339 • 32512. 980. 
'+ ELEV 978.1 KD 44362. 9081. 3388 7 • 139'1. 
5 ELEV 978.E, KD 56999. 153 6 0 • 37982. 2456 • 

• 
• 
• 
•:: 

• ., 

•• ,, 
•:: 

_, 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

EL'::VATION 
970.00 
970. 
971. 
972. 
973. 
3 74 • 
975. 
3 76 • 
377. 
3 78 • 
979. 
980. 
981. 
982. 
383. 
384. 
385. 

AREA 
n u. 

o. 
48. 
98. 

149. 
203. 
258. 
315. 
51 & • 

1125. 
1968. 
2984. 
4106. 
5233. 
6360. 
7487. 
8614. 

SAUK RIVER-FP~S-BRANCH co.; MI. 
DISCH4RGE FROM JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROAD• 

KO TABLE FOR CROSS SECTION 45.6 

KO KD BY SEGMENT 

0. 1. o. 1. 
1023. 1. 1 021 • 1 • 
3230. 1. 3228. 1 • 
6328 • 1. 632!:,. 1. 

10199. 1 • 10197. 1. 
14 7 77 • 1. 14775. 1. 
20019. 1. 20011. 1. 
27135. 213. 26195. 52. 
43146. 8 <t 32. 33<tl<t. 1300. 
71021 • 25919. 'tl:355. 3748. 

110451. 53275. 49959. 721&. 
H,8030. 9 71 7& • 59202. 11652. 
238453. 151941. 69062. 17449. 
303505. 199014. 79392. 22447. 
379455. 255506. .90329. 28342. 
467155 • 322424. 1018610 35214. 
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·• 

TABLE OF 

• COEFK AKB DGTAK SIGMA OKE 
203409 2o3'109 .0000 oOOOD o DO OD 

OCRIT 972023 KBCRIT= 

• 206564 206564 .0000 .0000 • 0 0 0 0 
DCRIT 972.29 KBCRIT= 
.0000 .0000 .0000 .0000 • 0 0 00 

• OCRIT -loOO KBCRIT= 
00000 .0000 oOOOD oOOOO .0000 
OCRIT -1 o OD KBCRIT= 

e oOOOO .0000 oOOOO oOOOO oOOOD 
DCRIT -1.00 KBCRIT= 

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

VALUES FOR BPR EQUATION 
DKS M ALPHA ALPHA 2 

00000 02698 loODOO 1. 0000 

.0000 .2087 1.0000 1. 0000 

.0000 00000 loOOOO 1. 0D00 

.0000 .0000 1.0000 1. ODDO 

oOOOO oOOOO loOOOO lo 0000 

BRIOA AP PAR 
8706495 28104227 

123.9500 666.1532 

12309500 66601532 

12309500 66601532 

12309500 66601532 

/I.EX IT 
265o6164 

561.1998 

56101998 

56101998 

561.1998 

• 
• 
• 
•: ,, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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IISP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; Ml• 
DISCHARGE FROM JUNCTION OF COUNTY 

ROAD SECTION 

NO. HII CFS HL 

0 9 70 • 10 o.oo o.oo 
1 9 75 .5 0 240.00 .26 
2 977.41 425.00 .16 
3 978 • 04 595.00 • 14 
4 978.22 660.00 .14 
5 978.75 850.00 .14 

HIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION= 

DRAIN NO. 

45. 7 

Tl/ 

o.oo 
975.24 
977.25 
977.90 
978.08 
978.51 

976.00 

977.20 

40 TO FOX ROAD. 

CSM 

o.oo 
2<io.oo 
425.00 
595.00 
6°60.00 
850.00 

OPENING NO.= 1 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROAOe 

RA TI NG TABLE FOR SECTION 45.8 DA= 1 • 0 
NO. ELEV AREA CFS ---------ACRES FLOODED-------- STARTING 

DAMAGE CHANNEL NON-DAM CSM 
0 97 0.2 o. 0 o.o 
1 975.5 275.8 240.0 .oo .oo .oo 240.00 

BANK FULL 976.8 397.4 363.9 .oo • 0 0 • 0 0 
2 977.4 597.4 425.0 .oo .oo .oo 425.00 
3 978.1 1 031. 3 595. 0 .oo .oo • 0 0 59 5 • 0 0 
4 978.2 1163. 8 660. 0 .oo • 00 • C 0 660.00 
5 978.8 16 05. 1 850. 0 .oo .oo • 0~ 850.00 

SEGMENT TABLE FOR SECTION 45 • 8 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PA GE 8 0 

CRIT FRICTION 
ELEV SLOPE 

971.1 • 00021 

9 71. 5 .00021 
971. 9 • 000 2 2 
972. 0 .00023 
97? • 3 • 00022 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 240. o. 240. o. 
24 o. VELOCITY FPS .87 .oo • 87 .oo 

2 DISCHARGE CFS '12 5 • 20. 402. 3. 
425. VELOCITY FPS 1.02 .11 1. O'I .11 

3 DISCHARGE CFS 595. 101. 478. 16 • 
595. VELOCITY FPS 1.02 .19 1.13 .21 

4 DISCHARGE CFS 660. 133. 507. 20. 
660. VELOCITY FPS 1.03 .21 1.16 .22 

5 DISCHARGE CFS 850. 2 58. 555. 38. 
85 o. VELOCITY FPS 1.00 .26 1.19 .28 

1 ELEV 975.5 KO 163 79 • 1. 16377. 1. 
2 ELEV 9 77 • 4 KO 29145. 11 78. 27782. 186. 
3 ELEV 978.1 KD 39102. 58 2 0 • 32381. 900 • 
4 ELE.V 978.2 KO 43606. 8530. 33765. 1311. 
5 ELEV 910 .0 KO 55716. 15559. 37847. 2310 • 

• 
• 
• 

• 
•• ' .. , 

• I 

' '1''! 

• ' 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
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,IS P2 XEQ 03/21/88 
REV 09/01/82 

EL:':VATION AREA 
:170.20 o. 
971. 38. 
972. 88. 
973. 139. 
9 7 'I• 192 • 
975. 2 '17 • 
9 7 6 • 303. 
9 77 • '157. 
978. 987. 
979. 1799. 
980. 2781. 
981. 3881. 
982. 5007. 
983. 6134-o 
984. 7261. 
985. 8388. 
9 86 • 9515. 

SAUK RIVER-FPMS-BRANCH co.; MI. 
OISCHII.RGE FROM JUNCTION OF COUNTY 

KO TABLE FOR CROSS SECTION 

KO KO BY SEGMENT 

7 07 • 1. 705. 
2712. 1. 2710. 
56 44. 1. 5642. 
9367. 1. 9365. 

138 07 • 1. "13805. 
18919. 1. -·18917 • 

25439. 36. 24862 • 

3 8 8 70 • 4982. 31 9 02 • 
63531. 20030. '39706. 
99225. 44426. •48181 • 

150844 • 828 73.· 57298. 
216240. 133442. 67037. 
280680. 180837. 77277 • 

351794. 233044. 88094. 
434011. 295038. 99 5 08 • 
528138. 367806. 111509. 

DRAIN NO • 40 TO FOX ROAD • 

4 5.8 

1. 
1 • 
1. 
1. 
1 • 
1. 

l 'I• 
772 • 

2932. 
6093. 

10173. 
15453. 
20468. 
25934. 
32320. 
397 03 • 

PA GE BOK 

• 
• 
• 

• 

• ' 
"I • ! 

I 

• 
• 
• 
• I 

• 
• 
• 
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~SP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FRO~ JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROAD. 

RA TING TABLE FOR SECTION 4 5. 9 DA= 1 • 0 
NO. ELEV AREA 

0 969.2 o.o 
1 975.0 388.4 

BANK FULL 975.8 397.4 
2 977.6 1459.5 
3 978.2 2005.B 
4 978.4 2197.3 
5 979.0 2735.1 

SEGMENT TABLE FOR SECTION 45 • 9 

CSM TOTAL 

CFS 

o.o 
240.0 
243.1 
425.0 
595.0 
660.o 
850.0 

1 
N 

---------ACRES FLOODED--------
DAMAGE CHANNEL NON-DAM 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

STARTING 
CSM 

240.00 

425 • 0 0 
595.00 
660.00 
85 0 • 0 0 

PAGE 81 

CRIT FRICTION 
ELEV SLOPE 

970 .1 • 0001 0 

970.5 • 000 0 6 
970.9 • 000 0 7 
971. 0 • 0 00 0 7 
971. 3 • 0 00 0 7 

------------------------------------------------------------------------------------------------------------------------1 DI SCH ARGE CFS 240. 2. 237. C • 
24 o. VELOCITY FPS .&0 .01 .68 .07 

2 DISCHARGE CFS 425. 120. 287. 18. 
425. VELOCITY FPS .54 • 1" .63 .15 

3 DISCHARGE CFS 595. 220. 343. 32. 
595. VELOCITY FPS .54 • i 6 .,o .i8 

4 DISCHARGE CFS 660. 2 64. 359. 37. 
66 o. VELOCITY FPS .55 .18 • 71 .20 

5 DISCHARGE CFS 850. 391. 405. 53. 
85 o. VELOCITY FPS .55 .20 .1& .23 

1 ELEV 975.8 KD 233 7 4 • 5. 23366. 3. 
2 ELEV 9 77 .6 KO 51731. 13263. 36477. 1991. 
3 ELEV 9 78. 2 KD 7190&. 26429. 41665. 3812 • 
4 ELEV 978.4 KD 78006. 3043&. 43237. 4334. 
" r-1 L\I C?a n ~ r, aah.. a~ h.ll..-C:... £:Q - 6.77rl.7. ie., ~ n -
~ L.L.L..1' ,., ' .... \,I ~u JU"'T U-..,1. ,,..,~u• "'T f ' ....... V .L .... u • 

• ' 

• ' 

• 
• I 

• 
• I 

·t 

• 
• 
• 

• '., 

• • .. , 

• 
, I • 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XE!J 03/21/88 SAUK RIVER-FPMS-BRANCH co.; HI• PA GE 8 1 K 

• • REV 09/01/82 DISCHARGE FRO:-! JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROAD. 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

ELEVATION 
""- Q ~n ., 0., ., l,t 

970. 
3 71 • 
372. 
973. 
3 74 • 
375. 
376. 
977. 
3 78 • 
379. 
980. 
981. 
382. 
383. 
9 8 'I• 
985. 

KD 

AREA KD 

" ,, . 
38 • 7 07 • 
88 • 2712. 

139 • 5644. 
192 • 9367. 
247= 13 8 07 = 
3 03 • 18919. 
'157. 25459. 
987. 39110 • 

1799. 64358. 
2781. 101008. 
3881. 15'1118. 
5007. 221470. 
6134 • 287760. 
7261. 360918. 
8388. '1'15554. 
9515. 5'12511. 

TABLE FOR CROSS SECTION 

KD BY SEGMENT 

1. 705. 
1. 2710. 
1. 5642. 
1. 9365. 
1. 13 8 05 = 
1. 18917. 

38. 2'1862. 
5156. 319 02 • 

20733. 39 7 06 • 
'15985. '18181. 
85782. 57298. 

138125. 67037. 
187184. 77277. 
2'11223. 88!!94. 
305394. 99 5 08 • 
3807H,. 111509. 

45.9 

1. 
1. 
1. 
1. 
1 • 
1. 

15. 
799 • 

3035. 
6307. 

10530 • 
15996. 
21187. 
2f,845. 
33455. 
41 096 • 

' 

• ' 
• 
• 
'i 

I 

~ 

• 
• 

' • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



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

• 
• 
• 
• 
• 

COEFK AKB 
2 • 3 62 7 2.2325 

DCRIT 972057 
207711 2.6779 

DCRIT 973o3lf 
2o95't6 208729 

DCRIT 973.87 
3 o O 013 2 .9224 

DCRIT 974.06 
3 • 1463 3.0751 

DCRIT 974.57 

TABLE OF 
DGTAK SIGMA DKE 
.1302 o't282 • 0 00 0 

KBCRIT= 
00932 .3399 00000 

KBCRIT= 
.0817 .3055 .0000 

KBCRIT= 
00789 .29 72 • 0 00 0 

KBCRIT= 
00712 .2121 • 000() 

KBCRIT= 

VALUES FOR 
OKS 

.0000 

.0000 

.0000 

.0000 

.0000 

BPR EQUATION 
M ALPHA 

.2915 1.0000 

• 2 04 7 

01685 

01594 

01319 

loOOOO 

1.0000 

1.0000 

1.0000 

ALPHA2 BRIDA 
loOOOO 112.6052 

1.0000 158.19't9 

1.0000 17'1.2151 

loOOOO 178.9335 

loOOOO 192.1705 

APPAR AE XIT 
't09.3121 36108457 

1633. 630 9 1380-8163 

2419.3'159 1920.8708 

2692.4336 210300",70 

35 9 2o 8 4 0 5 2641.11 73 

• 
• 
•• 
• • 

' 

•: 
ei 

j .. , 

• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
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IJSP2 X£Q 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPHS-BRANCH co.; MI. 
DISCHARGE FRO~ JUNCTION OF COUNTY 

ROAD SECTIOI\! 

NO. HW CFS HL 

0 969.30 o.oo o. 00 
1 975.92 240.00 .14 
2 977 .88 425.00 .28 
3 978 • 72 595.00 .48 
4 978 .99 660.IJO .56 
5 979.82 850.00 .86 

MIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION: 

DRAIN NO. 

46.0 

HI 

o.oo 
975 • 78 
977.60 
97 8 • 2'1 
978.43 
978.96 

989.60 

984.60 

40 TO FOX 

CSM 

o.oo 
240.00 
425.00 
595.00 
660.00 
850. 00 

PAGE 828 
ROAD. 

OPENING NO.= 1 

• 
• 
• 
•• ' 
• ( 
e; 

e'. 
' 

·• 

•• ' 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
= 
• 
• 
• 
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WSP2 XEJ 03/21/SS SAUK RIVER-FPMS-BRANCH co.; MI. PAGE 83 
REV 09/01/,82 DISCHARGE FROM JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROAD. 

RATING TABLE FOR SECTION 46.5 DA:: 1. a 
NO. ELEV AREA CFS -•-•-•---ACRES FLOODED-------- STARTING CRIT FRICTION 

DAMAGE CHAtlNEL NON-DAM CSM ELEV SLOPE 
0 971.5 o.o o.o 
1 975.9 226.1 240.0 .oo .oo .oo 240 • 0 0 9 72.4 .00039 
2 977.9 337.0 425.0 .oo .oo .oo 425.00 972.8 .00037 

BANK FULL 978.1 397.4 469 • 5 .oo • 00 .oo 
3 978.7 587.1 595.0 .oo .oo .oo 595 • 0 0 9n,.2 .00042 
4 979.0 772.3 660.0 .oo .oo .oo 660.00 973 • 3 .00039 
5 979.8 1393. 8 850.0 .oo .oo .oo 850.00 973.6 • 00029 

SEGMENT TABLE FOR SECTION 46 • 5 
SEG NO 

,. ~ u Tl"I.T AJ • ~ ~ 

\.."rl fVI 1-\L.. .I, "' ,Cl 

N C N 

------------------------------------------------------------------------------------------------------------------------
l DISCHARGE CFS 2 'IO• o. 240. o. 
240. VELOCITY FPS 1.06 .oo 1.06 .oo 

2 DISCHARGE CFS 425. o. '125. o. 
425. VELOCITY FPS 1.26 .oo 1.26 .oo 

5 DISCHARGE CFS 595. 25. 566. 4 • 
595. VELOCITY FPS 1. 4 3 • 1" 1.47 .15 

q DISCHARGE CFS 660. 70. 579. 11. 
660. VELOCITY FPS 1.38 .22 1.44 .23 

5 DISCHARGE CFS 850. 2 22 • 595. 33. 
85 o. VELOCITY FPS 1.15 .21 1.32 .29 

l ELEV 975.9 KD 12081. 1. 12079. , 1. 
2 ELEV 977.9 KD 2218q. 1. 22182. 1. 
3 ELEV 978.7 KD 28987. 1132. 27677. 178 • 
4 ELEV 979.0 KO 32233. 22 79. 29598. 356 • 
5 ~I ~V q;Q_A KO i.tQ~r:; Q - 117?'l,__ ~£;0£.L_ 1 "7LQ ._~,__. 

... ' ... - u -. .,,v-.,,v• .&.A.,~ .... ._. JVUUe .... t v .... 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
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WSP2 

' . 

XE) 03/21/88 
REV 09/01/82 

ELEVATION AREA 
971.50 0. 
972 • 2'1. 
973. 73. 
974 • 123. 
975. 1 76 • 
9 76 • 230. 
977. 286. 
978. 368. 
979. 781. 
980. 1546. 
981 • 2476. 
982. 3545. 
983. 4669. 
9 8 'I• 5796 • 
985. 6923. 
3 8 6 • 8(!50. 
987. 91 77 • 

., 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FRQ)I JUNCTION OF COUNTY 

KD TABLE FOR CROSS SECTION 

KD KD BY SEGMENT 

325 • 1. 322. 
2 0 0'1 • 1. 2 0 02 • 
46 77 • 1. 4675. 
Bl 72 • 1. 8170. 

12 4 03 • 1. 12401. 
17317. 1. 17315. 
23059. 3. 22922. 
33565. 2358. 29694. 
5 4 9 93 • 14390. 37290. 
872'17. 35917. '+55670 

133'+23. 69384. 54494 • 
195117. 116906. 64049. 
261390. 166939. 74150. 
329331. 216398. 84 7 85 • 
408132. 27535'+. 96021. 
498601. 3'14785. 1078'17. 

PA GE 
DRAIN NO • 40 TO FOX ROAD• 

46.5 

1. 
1. 
1. 
1. 
1 • 
1. 
2. 

368 • 
21460 
5 022. 
8830 • 

13712. 
18996. 
2'1201 • 
30303. 
37379, 

83K 

• 
• 
• 
•• •' 

•• ... ·•. 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SCALES ARE 1 INCH= 

SAUK RlVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROM JUNCTION OF COUNTY DRAIN ND • 40 TO FOX ROAD • 

100 • CFS, AND 
CROSS SECTION ,6.5 

2 • 4 FEET/ ELEVATION 

PAGE 83P 

r ••••••••• z ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 
98 8 • --

986. --

98 2 • --

980.-- .. 5 

•4 

9718 • --

971:,.--

970 •--

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
o. 100. 21) 0 • 30 Clo 400. 500. 600. 70 o. 800 • 9 oo. 1000. 

DISCHARGE ••CFS 

• 
• 
• 
·-· ., 

98 8 • 

-~ 
986 • 

984 • -~ 
98 2 .• •.: 

• •• 
98 0,. 

•: 
978 .. •: 

•: 
976 .. •: 

974 •. ., 
972. •: 

• 
970 • ... 

'.' 
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• 

WSP2 XEG 03/21/BB SAUK RIVER-FP~S-BRANCH co.; 111. 

• REV 09i0ii82 UlSCHARbl FROM .JUNCIJUN OF COUNIT 

• ROAD SECTION 

i'JO. 
,,1, CFS HL nw 

• 0 9 74 • 1 0 o.oo o.oo 
1 978.45 240.00 2 • 'I 0 

• 2 980.16 425.00 2.24 
• oo, ~· co~ n n ., QQ _, ;;,u-1.•o-.J ..1:;,J•uu ,.uu 
4 982.13 66 0 • 0 0 3.12 

• 5 983.66 850.00 3.84 

• MIN ROAD ELEVATION 
OPENING NO. CUL v. HEIGHT \JIDlH 

• NO. CULVERTS CODE OR DIAM 

1 1 33122 • 9.68 ! 3.97 ,. 
:• 

... 

• ... .. 
• 
• 
• ,. 
• -
• 
• 

-,< 

DRAIN NO • 40 TO FOX 

'17 • 0 

TW CSM 

o.oo o.oo 
976.05 2'10.00 
97,7.92 425.00 
a-.o .. " "QC nn .,,0•1.J J ✓ ...J•uu 

979.01 660.00 
979.82 850.00 

9B'1.8D 
LENGTH UIS 

INVERT 

56.00 9 7'1 • 10 

PAGE 8 'I B 
ROAD. 

DIS lN> 
INV£ RT COEFF 

973.70 .032 

• 
• 
•: 
•• 
•• 
••• 
•: 

• 
·-
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
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~SP2 XE3 03/21/BB 
REV 09/01/82 

SCALES ARE 1 INCH: 

SAUK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROM JUNCTION OF COUNTY DRAIN NO • 40 TO FOX ROAD • 

100. CFS, AND 
ROAD SECTION 47 • 0 . 

2 • 4 FEET/ ELEVATION 

PAGE 84P 

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••• ~ ••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
992 • --

99 0 • --

988 • --

986 • --

984 •--

982 •--

98 0 • --

976 •--

974 • --•0 
1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 •••••••• ·.1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
o. 100. 200. 3 0 o. <t O O • 500 • 600 • 700 • 800 • 9 oo. 1000. 

DISCHARGE•CFS 

• 
• 
• 
•: 
• 

992 • 

•: 
99 0 • 

988 • 

•.: 
98 6 • •.: 

•·. 
984 • 

982 • •• 
•: 

980 • .._ 

•·. 
978 • 

976 • •: 
'' .. 1 

•• 
974 • 

., ' 

••• ' , 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPHS-BRANCH co.; Ml. 
DISCHARGE FRO~ JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROAD. 

RAT ING TABLE FOR SECTION <t 7 • 1 DA= 1 • 0 
NO. ELEV 

0 974.l 
1 978.5 
2 980.2 

BANK FULL 980.7 
3 981.7 
4 982.2 
5 983.7 

SEGMENT TABLE FOR 

CSM 

AREA 

o. 0 
223.9 
320. 8 
397.4 
820.8 

1168. 5 
25<tl.2 

SECTION 47.1 

TOTAL 

CFS 

a.a 
240.0 
425.0 
483.1 
595.0 
660. 0 
850. 0 

1 
N 

---------ACRES FLOODED--------
DAMAGE CHANNEL NON-DAM 

.oo 

.oo 

.oo 

.oo 

.oo 
• 00 

SEG NO 
2 
C 

.oo 
• 0 0 
.oo 
.oo 
.oo 
.oo 

3 
N 

.oo 

.oo 

.oo 

.oo 
• 00 
.oo 

STARTING 
CSM 

24 0 • 0 0 
425.00 

595.00 
660.00 
850.00 

PA GE 8 5 

CRIT FRICTION 
ELEV SLOPE 

975 • 0 • 0 00 4 1 
9 75 • 4 • 00043 

9 75. 8 .00030 
975 .9 • 00023 
9 76 • 2 .00009 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 2 4 0 • o. 24 o. o. 
24 o. VElOCITY FPS 1.01 .oo 1.07 .oo 

2 DISCHARGE CFS 425. o. '125. o. 
425. VElOCITY FPS 1.33 .oo 1.32 .oo 

3 DISCHARGE CFS 595. 71. 513. 11 • 
595. VElOCITY FPS 1.20 .20 1.26 .21 

4 DISCHARGE CFS 6 6 (I, 134. 506, 20. 
660. VElOCITY FPS 1,03 .21 1,16 .22 

5 DISCHARGE CFS 850. 3 69. 430, 51, 
85 o. VELOCITY FPS .62 ,21 ,82 • 23 

1 ELEV 978,5 KD 11905, 1. 119(13, 1 • 
2 ELEV 980,2 KD 20591, 1. 20589. 1. 
3 ELEV 981,7 KD 33263, 27 27, 30111, <t 25, 
4 ELEV 982,2 KO '13711. 8586, 33807, 1319. 
5 ELEV 983,7 KD 88978, 37617, '16123, 5238, 

• 
• 
• ., 
._, 

• 

• " 
• 
•: 
•• ' 
•:: .., 

,, 
I 

'! 
. •. , 

. ' 
•• ., .., 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION AREA 
974.10 0. 
975. 43. 
976. 93. 
977. 1 44 • 
9 78 • 197. 
979. 252 • 
980. 309. 
981. 486. 
982. 1056. 
983. 1883. 
984. 2882. 
985 • 3994. 
986. 5120. 
987. 6247. 
988. 73 74 • 
989. 8501-
990. 9628 • 

SAUK RIVER-FP)IIS-BRANCH co.; MI. 
DISCHARGE FROM JUNCTION OF COUNTY 

KO TAB LE FOR CROSS SECTION 

KO KO BY SEGMENT 

859 • 1. 857. 
2967 • 1. 2965. 
5982. 1. 5980. 
9779 • 1. 9777. 

14 2 89 • 1. 14287. 
19466. 1. 19464. 
2 6 2 61 • 87. 25'525. 
40767. 6352. 32654. 
66589. 22 3 08 • 40527. 

103481. 47620. 49066. 
157024. 87833. 58247. 
223647. 139354. 68046. 
287315. 185644. 78332. 
359503. 238786. 89208, 
442875. 301814. 100682. 
538237. 375714. 112741. 

DRAIN NO. 40 

47.1 

1. 
1. 
1. 
1. 
1. 
1. 

21. 
982. 

3245. 
6490. 

1065&. 
16 07D • 
20976. 
26530. 
33012. 
40499. 

PAGE 85K 
TO FOX ROAD. 
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C-AIUi' CTUC"'D-C'.r'.'.IIAC"-OOAa.tf"U r"n • UT 
JMvr,, n1o YLn.-, rn.:,-ur,,"t'f'-'n \..V•, nl. • WSP2 XEQ 03/21/88 

REV 09/01/82 DISCHARGE FROl'I JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROAD • 

RA Tl NG TABLE FOR SECTION 47.9 
NO. ELEV AREA 

0 976.4 o. 0 
BANK FULL 978.0 64. !I 

*****WARNING-BANKFULL OR ZERO DAMAGE 
1 980.2 2 79 • 0 
2 981.5 5'14o5 
3 982.7 861.2 
4 983.0 990. 5 . 
5 984.3 14 69. 7 

SEGMENT TABLE FOR SECTION 47.9 

CSM TOTAL 

OA= 
CFS 

o.o 
101. 1 

ELEV BELOW 
240.0 
'125 • 0 
595.0 
660.0 
850.0 

1 
N 

1 • 0 
---------ACRES FLOODED--------
DAMAGE CHANNEL 

.oo .oo 
FIRST PROFILE. FLOIJ 

.oo 
• 00 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

.oo 

.oo 

.oo 

.oo 

.oo 

NON-DAM 

• 00 
INTERPOLATED 

3 
N 

.ao 
• 00 
.oo 
.oo 
.oo 

STARTING 
CSl'I 

LINEARLY FROM 
240,00 
425.00 
595,00 
660.00 
850. 00 

PAGE 86 

CRlT FRICTION 
ELEV SLOPE 

CHANNEL BOTTOM***** 
9 77 .& • 0 00 7 0 
978 • 1 • 00053 
978 • 4 • 000 3 7 
978.6 • 000 33 
978 .9 .O'J021 

------------------------------------------------------------------------------------------------------------------------
l DISCHARGE CFS 24 0 • 20. 206. 1 11. 
240. VE:!.OCITY FPS 1.05 .36 1 .11 .37 

2 DISCHARGE CFS '125. 11. 311. 43. 
'125 • VELOCITY FPS lo06 .38 1.20 .43 

:; DiSCHARGE CFS 595. 149. 374. 72. 
595. VELOCITY FPS .96 .43 1.11 .38 

4 DISCHARGE CFS 6 6 !! • 182. 392. 8 6 • 
660. VELOCITY FPS .93 • '14 1. 15 • 36 

5 DISCHARGE CFS 85 0 • 275. 426. 149. 
850. VE:..OCITY FPS .so 043 1.04 .35 

1 ELEV 980.2 KO 9027. 744. 7779. 504. 
2 ELEV 981 o5 KO 1841\'lo 2958. 1.3642. 18't4o 
3 ELEV 982.7 KO 30770. 7&1'1. 194'f7o 3709. 
'+ ELEV 983,0 KO 36071. 98 4 4 • 215930 4635. 
5 ELEV 984.3 KO 57922. 18696. 29157. 10069. 

• 
• 
• 

• 
• ., 

• 

• 
• l 
• 

• 
• 
• 
• 

• 
• 
• 



• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

•• 
• 
• 
• 
• 
• 
• 
• 
•• 
• 

WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION 
376.40 
977. 
378 • 
379 • 
980. 
381. 
982. 
983. 
984 • 
985. 
386. 
387. 
988. 
389. 
390. 
3 91 • 
992. 

AREA 
o. 

17. 
64. 

139 • 
249 • 
419. 
659. 
978 • 

1363. 
1 797 • 
2260. 
2752. 
3271. 
38 04 • 
4339. 
4874. 
5409. 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM JUNCTION OF COUNTY 

KD TABLE FOR CROSS SECTION 

KD KD BY SEGMENT 

192 • 1. 190. 
1331. 1. 1329. 
3897. 89. 3729. 
8037 • 59B. 7 040. 

14 061 • 1 742. 11125. 
22966 • 4422. 15933. 
35640 • 9642. 21398. 
52772 • 16625. 27494. 
74916. 25156. 34185. 

101645. 35495. 41449. 
132649. 47811. 49261. 
168871. 62895. 57604. 
208231. 79649. 66 419. 
250539. 97 8 06 o 75709. 
297511. 118 3&3. 85500. 
3492B9 • 141442. 95 7 83 • 

DRAIN NO. 40 TO FOX ROAD. 

4 7 .9 

1. 
1. 

59. 
399 • 

1161 • 
2611. 
4537. 
8547. 

15421. 
24595. 
35498. 
48296. 
61637. 
75&46. 
91500. 

109290. 
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~SP2 XEQ 03/21/88 
REV 09/01/82 

SCALES ARE l INCH= 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FRO~ JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROAD • 

100. CFS, AND 
CROSS SECTION 47.9 

t.2 FEET/ ELEVATION 

PAGE 86P 

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••.• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 
985 • --

984.--

983.--

981 • --

980 • --

979.--

978. --

977.--

976.--
1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• r ••••••••• r ••••••••• 1 ••••••••• r ••••••••• r ••••••••• r 
o. 100. 200. 3 on. 400. 500. 600. 70 0 •. 800 • 9 00 • 1000. 

DISCHARGE-CFS 

• 
• 
• 
• 
• 

985 • • 
• 

.i 

983. 

• ! 

982 • 
! • I 

981 • 

• 
98 0 • • 

• I , 
l 

979 • • • 97 8 • 

• / 

.-i 

971. ~ 
I 

. , 

97 6 • 

• i 



.. ~,· 

• • ; 

' • • 
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\ISP2 XE:l 03/21/BB SAUK RIVER-FPMS-BRANCH co.; Ml. Pll,GE 87 

• REV 09/01/82 DISCHARGE FROH JUNCTION OF COUNTY DRAIN NO. 40 TO FOX ROAOa .. ,. ------------------------------80/80 LI ST OF INPUT DATA------------------------------ • TITLE DISCHARGE FROM FOX ROAD TO FREEMONT ROAD• 64 OB 
CHANGE DISCHARGE 6"0C 

• 0 I SCHA RGE -1. 160. 26 0 • 350. 385 • 525• 6400 
~ ENO 

, 
640[ 

REACH 47.95 1. 100 • 100. 640F ,, -.1, 

• REACH2 47.9 .1 640G ., 
ROAD 4B oO 2.1 10 0. 100. 641 I 

CULVl 4 B. O 2 32111 642 

• CULV2 6a5 9.5 50. 976.5 976.2 643 •; SECTION 49.0 644 
-250. 987.9 -2 00 • 986.4 -150. 985•1 645 

• -1 00. 9B'ta6 -5 0. 9B4.7 o. 98'+.7 6'+6 ,.1 
50. 98'+.7 100. 985.3 150. 985.9 647 : 
200. 9 B6.6 250 • 987.S 300. 9BB.9 6'18 

• [NOTABLE 649 e: 
REACH 48.1 1. 10 o. 100. 650 
REACH2 47.9 .1 651 ' ,1~; 

• SEG!o!ENT 'IB • 1 1 N -25. 978 • 652 ., 
'' NVALUE .1 653 ! 

SEGMErn 48.l 2 C 30. 978. 654 

• NVALUE .069 655 ' e: 
SEG"EN T 48 .1 3 N 240. 988 • 656 ' 
\\!VALUE .11 657 ' ' 

• REACH 48.9 1. 29 00 • 2700. 658 .! 
REACf-12 47.9 .9 658 ' 
SEG,"IEN T 'IS.9 1 N -25. 978 • 660 

• NVALUE .1 661 ., 
SEG!IHH 48.9 2 C 30. 978 • 662 ' 
NVALUE .069 665 

• SEGMENT 49.9 3 N 240. 988 • 664 •: NVALUE • 1 l 665 
ROA.O 49 .o 2.1 100. 100. 666 ·I 

• BPR 43.0 A 3 7 667 •• PIER 977.5 .9 668 ' ' 
GIRDER 982.7 982.2 45 • .8 2.1 669 

•• -1 o. 4 988.7 -10.'I 982.2 10.4 982.2 670 •: 10.~ 988.6 671 ' 
£NOTABLE 672 

• SECTION 49.0 673 e1 
~250. 993. -1so. 990.5 -so. 988.9 674 .. 
-10.4 986. 7 -10.4 977.5 10.4 977.4 675 

•• 10.q 988.6 so. 988.1 150. 987.6 676 ' 
350. 987.6 57 0 • 990. 677 ..i 

[NOTABLE 678 ,, 

• REACH 49.1 1. 10 0 • 1 00 • 679 •: 
✓- • 
• • 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM FOX ROAD TO FREEMONT ROAD. 

------------------------------80/80 LIST OF INPUT DATA------------------------------
REACH2 47.9 1.1 680 
SEG"IENT 119 .1 1 N -25. 978 • 681 
NVALUE .13 682 
SEGMENT 119 .1 2 C 30. 978 • 683 
NVALUE .108 684 
SEG~ENT 119,1 3 N 240. 988 • 685 
NVALUE ol3 6 8'6 
COMPUTE 47.95 49.1 47.9 686A 
------------------------------END OF 80/80 LIST------------------------------

PA GE 8 8 
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COMPUTE 47.95 6 86A 

-----------------------------STARTING DATA FROM PREVIOUS COMPUTATIONS------------------------------
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• 
• 
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WSP2 XE1 03/21/88 
REV 09/01/82 

SAUK RIVER-FPHS-BRANCH co.; MJ. 
DISCHARGE FROM FOX ROAD TO FREEMlNT ROAD. 

RATING TABLE FOR SECTION 47.95 
NO. ELEV AREA 

0 97fu5 o. 0 
BANK FULL 978.l 6'1.0 

*****WARNING-BANKFULL OR ZERO DAMAGE 
1 980.2 270. If 
2 981.6 527.6 
3 982.7 837.6 
4 983.1 961.7 
5 984.3 1'13'1.3 

SEGMENT TABLE FOR SECTION 47.95 

CSM TOTAL 

0 A::c 
CFS 

o.o 
68.'I 

ELEV BELOW 
160.0 
260.0 
350.0 
385.0 
525.0 

1 
N 

1. 0 
---------ACRES FLOODED--------
DA/!AGE CHANNEL 

.oo • 00 
FIRST PROFILE• FLOW 

.oo 

.oo 

.oo 
• 00 
.oo 

SEG NO 
2 
C 

.oo 
• 00 
.oo 
• 0 !) 
.oo 

NON-DAM 

.oo 
INTERPOLATED 

3 
N 

• 00 
.oo 
.oo 
.oo 
.oo 

STARTING 
CSM 

LINEARLY FROM 
160.00 
260.00 
350.00 
38 5. ~ 0 
525.00 

PAGE 89 

CRIT 
ELEV 

FRICTION 
SLOPE 

CH ANN El BOTTOM***** 
977.5 • 0003'1 
911 .8 • 000 21 
978 • 0 .0001'1 
978 .1 • 00012 
978.4 • 0 00 0 9 

------------------------------------------------------------------------------------------------------------------------
l DISCHARGE CFS 160. 13. 139. 9. 
160. VELOCITY FPS .12 .24 .76 .25 

2 DISCHARGE CFS 260. 41. 193. 25. 
260. VELOCITY FPS .67 .23 • 76 .26 

3 DISCHARGE CFS 350. 84. 224. 41. 
35 o. VELOCITY FPS .59 .25 .71 .22 

4 DISCHARGE CFS 385. 102. 234. 48. 
385. VELOCITY FPS .57 .26 .10 .21 

5 DISCHARGE CFS 525. 16&. 270. 89. 
525. VELOCITY FPS .51 .21 .67 .22 

1 ELEV 980. 2 KO 8704. &80. 7566. '158. 
2 ELEV 981 .6 KD 17712. 2&99. 13316. 1&97. 
;s ELEV 982 • 7 KD 29446. 6961. 19021. 34&4. 
4 ELEV 983.1 KO 34525. 91 07 • 21137. 4280. 
5 ELEV 984.3 KO 55340. 17472. 28600. 9267. 

• 
• 
• 
••• ., 
• .. , 
.. , 

•• . ' 
••• .. 

• 
•• " 

•: 
•: 
•: 

•
• 
• 
• 
• 
• 
• • 
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II SP2 XEQ 03/21/88 
'REV 09/01/82 

ELEVATION 
976.50 
377. 
378. 
379. 
980. 
981. 
382. 
383 • 
984. 
385. 
386. 
387~ 
988. 
989. 
990. 
3 91 • 
392 • 

AREA 
o. 

14. 
59. 

130. 
237. 
It O O • 
634. 
9 If 2 • 

1321 • 
1752. 
2212 • 
27 01. 
3218. 
3751. 
4286. 
'1821. 
5356. 

SAUK RIVER-FP~S-BRANCH co.; MI. 
DISCHARGE FROM FOX ROAD TO FREEMONT 

KO TABLE FOR CROSS SECTION 

KO KO BY SEGMENT 

131 • 1. 129. 
1173 • 1. 1171. 
3570. 65 • 3449. 
7521. 5 02. 6669. 

13266. 15 23. 10 6 82 • 
21758 • 3945. 15419. 
33 793 • 88 02. 20824. 
50138. 15409. 26857. 
71358 • 23530. 33489. 
97112. 3338&. '10697. 

127032. 45152. 48'+56 • 
161870. 59474. 56747. 
200277. 75722. 65518. 
241208. 93131 • 74757. 
286668. 112860. 84499. 
3 3 6 7 9'1 • 135026. 94 733 • 

ROAD. 

47.95 

l .• 
1. 

44. 
33'+• 

1026. 
2356. 
41320 
77760 

14183. 
229210 
33345. 
'15573. 
58601. 
7 2 034 • 
87250. 

104337. 

PAGE 89K 
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W SP2 XEQ 
REV 

03/21/88 SAUK RIVER-FPMS-BRANCH co.; MI • 

09/01/82 DISCHARGE FROM FOX ROAD TO FREEMONT ROAD. 

ROAD SECTION '18.0 

NO • HW CFS HL HI 

0 976.50 o.oo o.oo o.oo 
1 980.'13 160.00 .16 980.27 
2 981 • 83 260.00 • 2 't 981.59 
3 983.17 350.00 • '18 982.69 
q 983.63 385 • 00 • 56 983.07 
5 984.92 52 5 • 0 0 • 6'1 984.28 

MIN ROAD ELEVATION ,984.&0 
OPENING NO. CULV • HEIGHT WIDTH LENGTH 

NO. CULVERTS CODE OR DIAM 

1 2 32111. 50.00 

CS M 

o.oo 
160.00 
260.00 
350.00 
385.00 
525.00 

U/S D/S (Nl 
INVERT I NV ER T COEFF 

9H,.50 976.20 • 032 

PAGE 9 OB 
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WSP2 XEQ 03/21/88 
R[V' 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM FOX ROAD TO FREEMDNT ROAD. 

RA TING TABLE FOR SECTION 48.1 
NO. ELEV AREA 

0 976.5 o. 0 
BANK FULL 978.1 64:-0 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 980.4 3 02. 0 
2 981.8 595.2 
3 983.2 1006. 9 
4 983.6 11 71. 7 
5 984.9 1718.3 

SEGMENT TABLE FOR SECTION 48ol 

CSM TOTAL 

DA= 
CFS 

o.o 
6A~9 

ELEV BELOW 
160. 0 

·260-0 
350 .o 
385 .o 
52500 

l 
N 

1.0 
·--------·-ACRES FLOODED--------
DAMAGE CHANNEL 

.no .oo 
FIRST PROFILE. FLOW 

.oo 

.oo 
• oo 
• oo 
.DO 

SEG NO 
2 
C 

.oo 

.oo 

.oo 
• 00 
• 0() 

NON-DAM 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 

.oo 

.oo 

.oo 

PA GE 91 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

LINEARLY FROM CHANNEL BOTTOM**•*• 
160.00 9,77. 5 • 0 00 2 0 
26 0. 0 0 977. 8 o000i3 
350.00 978 • 0 • 00007 
385.00 9780 1 • 0 00 06 
525.00 9 78 • 4 • 00004 

---~------=----------------------------------------------~------------~-------------------------------------------------
1 DISCfiARGE CFS 160. 14. 137. 9. 

16 o. VELOCITY FPS 066 .22 .11 .2,1 
2 DISCHARGE CFS 260. 46. 188. 25. 
26 o. VELOCITY FPS .61 .22 .70 .22 

3 nrsc~.~-RGE CFS 350. 97. 211. 42. 
35 o. VELOCITY FPS .so .23 .61 .17 

4 DISCHARGE CFS 385. 116. 219. so. 
385. VELOCITY FPS .47 .23 060 .17 

5 DISCHARGE CFS 525. 1 77 • 251. 97. 
525. VH.OCITY FPS .43 • 2 4 .57 .18 

1 ELEV 980.4 KO 11165. 975. 9583. 607. 
" r'."t r-11 on, 0 v~ '1-~0.1 C: '2.0 i" C 1£."TC:O "l" n" -< LLLY 7 0 J. • 0 "u L.t,;,7.L.J• J7 O..J• .LOI.JU • '-"' /~. 

3 ELEV 983.2 KD 41171. 113 04. 25024. 48'!3. 
4 ELEV 983.6 KD 49263. 14755. 28124. 63840 
5 ELEV 984.9 KO 78247. 2&2 8 7. 37741. 1'1219. 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION 
37!',.50 
3 77 • 
978 • 
979. 
9B0. 
9Blo 

· 9B2• 
9 B 3 • 
9B4 • 
9B5. 
9860 
9B7. 
98B. 
9B9. 
990. 
991 • 
392. 

AREA 
0. 

14 • 
59. 

130. 
237 • 
4 00 • 
634. 
9'12. 

1321. 
1 752. 
2212. 
27 01 • 
321B. 
3751. 
42B6. 
4821. 
5 3 56 • 

SAUIK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FRO.~ FOX RO~D TO FREEMONT 

KO TA9 LE FOR CROSS SECTION 

KO KO BY SEGMENT 

149. 1. 147. 
1343. 1. 1340. 
4 083 • 76. 394B• 
8580. 577. 7636. 

15 0 94 • 1 751. 12230. 
24£96. 4537. 17653. 
38323. 10122. 23B42. 
56 7 05 • 17720. 30749. 
80400. 27060. 38343. 

109070. 38394. 46595. 
142352. 51925 • 55478. 
1BJ!l96. 6.8395. 64971. 
223853. 87081. 75013 • 

269459. 107101. 85592. 
320085 • 129789. 967'+5• 
375881. 155279. 108462. 

PAGE 
IROAD. 

4.S.l 

1. 
1. 

46. 
349. 

1073. 
2463. 
4320. 
B129. 

14B2B. 
23 96 3 • 
3 4 86 0 • 
47645. 
61265. 
75309. 
91215. 

109079. 

91K 
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WSP2 XEJ 03/21/88 
REv 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM FOX ROAD TO FREEMONT ROAD • 

RATING TAB LE FOR SECTION 48 • 9 
NO. ELEV ARE A 

0 977 • 3 o. 0 
BANK FULL 9i8.9 64. 0 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 981.1 282.5 
2 982.3 518.5 
3 983.5 844 • 6 

" 983.9 981 • 2 
5 985 • 1 1'155 • 3 

SEGMENT TABLE FOR SECTION '18.9 

CSM TOTAL 

DA= 
CFS 

o.o 
67.0 

ELEV BELOW 
160.0 
260.0 
350.0 
385.0 
525.0 

l 
N 

1.0 
---------ACRES FLOODED-------• 
DAMAGE CHANNEL 

.oo .oo 
FIRST PROFILE • FLOW 

.oo 

.OQ 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 

.co 

.oo 

.oo 

.oo 

NON-DAM 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 
• 00 
.oo 
.oo 

PA GE 9 2 

STARTING CR IT FRICTION 
CSM ELEV SLOPE 

LINEARLY FROM CH ANN EL BOTTOM••••• 
16 o. a o 978 • 3 • 0 00 2 3 
260.00 9 78 • & .000-17 
350.00 978 • 8 .00010 
385.00 978 .9 .00009 
525 • 00 979 • 2 • 00007 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 160. 14. 137 • 9. 
160. VELOCITY FPS .69 • 2 'I .74 .23 

2 DISCHARGE CFS 260. 4 2. 194 • 2'1. 
26 o. VELOCITY FPS 068 025 .11 .25 

3 DISCHARGE CFS 350. 88. 223. 39. 
35 o. VELOCITY FPS • 58 .26 .10 .21 

'I DISCHARGE CFS 385. 1 07 • 231 • '160 
385. vELOCI TY FPS 055 .26 068 .20 

5 DISCHARGE CFS 525. 173. 267 • 85. 
525 • VELOCITY FPS • so .28 • 6 6 .20 

1 ELEV 981.1 KD 10'137. 883 • 9009. 5 'I 5 • 
2 ELEV 982.3 KO 199'12. 3109. 15047. 1786. 
3 ELEV 983.5 KD .5'1167. 8'148 • 21922. 3798. 

" ELEV 983.9 K D 40573. 11219. 2455'1. '1800. 
5 ELEV 985.1 KO 6'1796. 213 O&. 33123. 10367. 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION AREA 
377.30 o. 
378. 21. 
979. 10. 
980. 1'19. 
981. 264 • 
QIM A -.c 
_, VL. • , .... ., . 
983. 690. 
984. 1015. 
985. 1405. 
986. 18'11. 
:18 7 • 2307. 
388. 2802. 
989. 3324. 
990. 3858. 
391 • 4393. 
992. 4928. 
S'93. 5'163. 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM FOX ROAD TO F!~EEHONT 

KO TABLE FOR CROSS SECTION 

KO KD BY SEGMENT 

299. 1. 2'H. 
l 7440 2. 1739. 
4843. 132. 4E.02. 
9 7 '16 • 775. 848E.. 

1 £ Qc;:h _ ') ".) ":l£.. - 'I~ -:.ii:;.-:t ~ 
~UV.J"TW L&;..,_,U• ~ .... 4. ....... 

27 366 • 5583. 18832. 
422 08 • 11865. 25165. 
62 077 • 20155. 32215. 
87446. 30225. 39943. 

117809. 42'116. 48323. 
152931- 56908. 57329. 
19'1087. 74770. 66941. 
238218. 94184 • 77082. 
286 097 • 115473. 87777. 
339192. 139557. 99044. 
397658- 166572. 110872. 

ROAD. 

48.9 

1. 
2. 

80. 
'173 • 

'I "1'.:Jt n ... ... ,v. 

29 06 • 
5086. 
9594. 

17126. 
26965 • 
38616. 
52301. 
66255. 
81188. 
98!171. 

111001. 
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COEFK 
1.5396 

DCR!T 
1.7429 

DCRIT 
.0000 
OCRlT 
.0000 
OCRIT 
.0000 
DCRIT 

AKB 
2.0401 
978~75 
2.3388 
979.24 

.0000 
-1.00 
.0000 
-1.00 
.0000 
-1.00 

TA3LE OF 
DGTAK SIGMA DKE 
.0427 .6027 • 0000 

KB_CRlT= 
.0401 .5408 .DDOO 

KBCRIT= 
.0000 .0000 .0000 

KBCRIT= 
.0000 .0000 • 0000 

KBCRIT= 
• 0 000 .0000 .0000 

KBCRI T: 

VALUES FOR BPR EQUATION 
OKS M ALPHA 
-.5432 .3311 1.0000 

-.6359 .2102 1.0000 

.0000 • 0 00 0 1.0000 

.0000 • o a oo 1.0000 

.0000 • 0 ODO 1.0000 

ALPHA2 BRIOA APPAR 
1. oooa 51.2950 304.7110 

1 • 0 00 D 66.1357 583. 0148 

1. 0000 66.1357 583.0148 

1. 0000 66. 13 57 563. 01'18 

1.0000 66.1357 583.01'18 

AE XI T 
271.1627 

498.0189 

498.0189 

'198.0169 

'198.0189 
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IISP2 XEQ 03/21/88 
REV 09/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM FOX ROAD TO FRE EMO NT 

ROAD SECTION 

NO. HII CFS HL 

0 9 77 • 4 0 o.oo o. 00 
1 981.35 160.00 .20 
2 982.70 26 0 • 0 0 • 34 
3 983.85 350.00 .34 
4 98'1 .32 385.00 • " 0 
5 985 • 89 525.00 • 76 

MIN ROAD ELEVATION 

GI~OER BOTTOM ELEVATION= 

ROAD. 

49.0 

Tl,/ 

o.oo 
981 • 15 
982.36 
983.51 
983.92 
985.13 

98 7 • 6 0 

982.20 

CSM 

o.oo 
160.00 
260.00 
350.00 
3 85 • 0 0 
525.00 
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WSP2 XEJ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM FOX ROAD TO FREEMONT ROAD • 

RATING TABLE FOR SECT ION 49ol 
NO. ELEV AREA 

0 977.5 o.o 
BANK FULL 979.1 E,4. 0 

****•WARNING-BANKFULL OR ZERO DAMAGE 
1 981.4 2 94. 3 
2 98207 565.9 
3 983.9 897.0 
4 984.3 1063. 1 
5 985.9 1 7 OGo 5 

SEGMENT TABLE FOR SECTION 49.1 

CSM TOTAL 

DA= 
CFS 

o.o 
65.7 

ELEV BELOW 
lGOoO 
2GOo0 
350.0 
3 85. 0 
525.0 

1 
N 

1 • 0 
---------ACRES FLOODED--------
DAMAGE CHANNEL 

.oo .oo 
FIRST PROFILE. FLOW 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo 

.oo 
,00 
.oo 
• 00 

NON-DAM 

• 00 
INTERPOLATED 

3 
N 

• 00 
,00 
• 0 0 
.oo 
.oo 

STARTING 
CSM 

LINEARLY FROM 
lGOoOO 
260.00 
350.00 
385.00 
525.00 

PAGE 94• 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM••••• 
978 .5 • 00049 
978.8 .00031 
9 79 • 0 • 0 0 0 1 9 
979. 1 • 00016 
979.4 ,00009 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 1(,0. lG. 133. 11 • 
16 0 • VELOCITY FPS ,65 o2G .10 028 

2 DISCHARGE CFS 260. 50. 179. 31. 
260. VELOCITY FPS 059 .26 .GS .29 

3 DISCHARGE CFS 350. 100. 204. 47. 
350. VELOCITY FPS .51 .21 062 .23 

4 DISCHARGE CFS 385, 121. 207, 57 • 
38 5. VELOCITY FPS .47 .21 .59 .22 

5 DISCHARGE CFS 525. 188. 223. 113. 
525. VELOCITY FPS .38 ,25 ,51 .22 

1 ELEV 981.4 KD 7175, 712 • 5978. 486, 
2 ELEV 982.7 KD 14723. 2746. 10282. 1695 • 
3 ELEV 983.9 KO 25242. 71 bOo 14704. 3378. 
4 ELEV 984.3 KD 3 07 05 • 95 41 • 166!':,2. 4512. 
5 ELEV 985.9 I( D 55854. 20017. 23980. 11857 • 
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IISP2 XEQ 03/21·/88 
REV 09/01/82 

ELEVATION 
977.50 
978. 
9 79 • 
980. 
381. 
982. 
983. 
:i 84 • 
9 85 • 
986. 
987. 
988 • 
989 • 
990. 
991. 
392. 
993 • 

AREA 
0. 

14. 
59. 

130. 
237. 
4 00 • 
634 • 
942. 

1321. 
1 752 • 
2212 • 
2 7 01 • 
3218. 
37 51. 
4286. 
4821. 
5356 • 

SAUK RIVER-FPMS-BRANCH co.; Ml. 
DISCHARGE FROM FOX RO~D TO FREEMONT 

KD TAB LE FOR CROSS SECTION 

KD KD BY SEGMENT 

96 • 1. 94. 
858. 1 • 856. 

2630 • 59. 2523. 
5632 • 4 4'1. 4878. 

10 098 • 1347. 7814. 
16884 • 3490. 11278. 
26702. 778b. 15232. 
'IO 2 34 • 13631. 19645. 
57985. 20815. 2'1497. 
79 665. 29534. 29769. 

104947. 39942. 35 '145 • 
13'1495. 52611. 41509. 
16708'1. 66985. 47925. 
201 777. 8 2 3 85 • 5'168'1. 
2'10'110. 99837. 61809. 
283112. 119'146. 69295. 

PAGE 9 'I K 

ROAD. 

'19 • 1 

1. 
1. 

39. 
296. 
908 • 

2084. 
3655. 
6879 • 

125'17. 
20276. 
29497. 
40315. 
51839 • 
53723 • 
77183. 
92298. 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM FOX ROAD TO FREEMONT ROAD • 

------------------------------80/80 LIST OF INPUT OATA-----------~------------------
TITLE DISCHARGE FROM FP.EEMONT ROAD TO MARBLE LAKE WEIR • 686B 
CHAl\lGE OISCHARG~ 686C' 
DISCHARGE -1 • 70 • 135 • 190 • 210 • 255 • 6860 
END 686E 
REACH 49 • 9 1 • 1500 •· 1400. 687 
REACH2 47 .'1 • 7 688 
SEGMENT 49 • 9 1 N -25 • 978 • 689 
NV~LUE • 13 690 
SEG:1ENT 49.9 2 C 30. 978 • 691 
NVALUE • 108 692 
SEG"iENT 43 • 9 3 N 240 • 988 • 693 
NVALUE • 13 
ROAD 50 • 0 
9PR 50 • 0 
GIRDER 992 • 3 

-12. 
12. 

ENDTABLE 
SECTION 50.0 

-300. 

ENDTABLE 

-12. 
-11. 
-9. 
9 • 
12 • 
200 • 

REACH 50.1 
REACH2 47.9 
SEGMENT 50.1 
NVALUE .14 
SEGMENT 50 • 1 
NVALUE .108 
SEG"IENT 50 • 1 
NVALUE • l'I 
REACH 50 • 5 
REACH2 47.9 
SEGMENT 50.5 
NVALUE • 14 
SEGMENT 50.5 
NVALUE • 108 
SEG"l[NT 50.5 
l\lVALUE • 14 
REACH 50 • 9 
REACH2 47.9 

2 • 7 
A 
991.8 
9 96. 
996 • 

996 • 1 
9 9 6. 
981 • 
978 • 3 
979. 3 
981. 1 
996. 

1. 
.8 
1 

2 

3 

1 • 
2.1 
1 

2 

3 

l • 

3.3 

100. 
3 
o. 
-12 • 

-2 00 • 
-12. 
-11. 
o. 
11. 
12 • 
300 • 

100 • 

N 

C 

N 

3500. 

N 

C 

N 

3400. 

100 • 

.8 
991 • 8 

995.9 
991.8 
980.4 
977 • 3 
979.3 
996 • 

996.1 

1 00 • 

-25. 

30. 

240. 

3200. 

-25. 

30 • 

240. 

3200. 

2.1 
12. 

-10 o. 
-12. 
-9. 
9. 
11. 
100. 

978 • 

978 • 

988 • 

978 • 

978 • 

988. 

991 • 8 

995 • 8 
981 • 

9800'1 
978 • 

981 • 1 
995 • 9 

694 
695 
696 
r, 97 
698 
699 
700 
701 
7 02 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 
714 
715 
7 l& 
717 
718 
719 
720 
721 
722 
723 
72'1 
7 25 
726 
727 
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SAUK RIVER-FPMS-BRANCH co.; MI. WSP2 XE) 03/21/88 
REV 09/01/82 DISCHARGE FROM FREEMONT ROAD TO MARBLE LAKE WEIR • 

------------------------------80/80 LIST OF INPUT DATA------------------------------
SEGMENT 50.9 1 N -25. 978. 728 

729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
7 'I 2 
743 
7 4 'I 
745 
746 
747 
7'18 
749 
750 
751 
752 
7 53 
75'1 
755 
756 
757 
758 

NVALUE ol4 
SEG'1ENT 50.9 2 C 30. 978. 
NVALUE 
SEGMENT 
NVALUE 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

ENDTABLE 
ROAD 
CULVl 
CULV2 
CULVl 
CULV2 
SECTION 

£NOTABLE 
COMMENT 
COM.~ENT 
CUMl!t.N I 

REACH 
REACH2 
COMPUTE 

• 108 
50.9 
.14 
51.0 
51.0 
.09 
51.0 
• 0 '19 
51.0 
.07 
51.0 
-150. 
-17.7 
-7.5 
7.5 
11.1 
200. 

52.0 
52.0 
6 • 0 
52,0 
6. 
52.0 
-22 5, 
-150. 
-115. 
100. 

3 

1. 
1 

2 

3 

98705 
985.7 
9 84.6 
984.7 
985.3 
984.9 

2.1 
1 

1 

99 o. 
988.9 
988 .6 
988.9 

N 

C 

N 

-so. 
-11.1 
-7 .5 
13.4 
50. 
300. 

300. 
12111 
56. 
12111 
56. 

-2 00 • 
-125. 
-60. 
25 0 • 

240, 

10 0, 
-11.1 

11.1 

4 0 0, 

98 7,2 
986.0 
983,0 
986, 
987,2 
985.3 

3 0 0, 

979-8 

979,0 

989,7 
988,7 
988,1 
990, 

988. 

986, 

986 • 

987.8 

-28 • 
-13.4 
7,5 
17,7 
100. 
400. 

979 • 

980.8 

-17 5, 
-12 o. 
o. 

9860 7 
98600 
983.0 
9860 
986. 3 
98 7,8 

989.3 
988. 7 
987.9 

WATER CROSSED RIDGE RO 500 FT WEST. HOWEVER CONTROL 
IS THE ROAD THAT LEADS INTO SUBDIVISION 100 FT 

7588 
759 

wEST OF THE SAUK RIVER. 
52.1 1. 100. 
51,0 
43.9 

.1 
52.l 49.1 

H,O 
100. 760B 

760C 
761 

------------------------------ENO OF 80/80 LIST------------------------------
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COMPUTE 49.9 52.1 if 9 • 1 76i 

••-••------------------------STARTING DATA FROM PREVIOUS COMPUTATIONS-------------------•----------
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WSP2 XEQ 03i21i88 
REif 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FRO~ F~EEMO~T ROAD TO MARBLE LAKE WEIR • 

RA TING TAB LE FOR SECTION 49.9 
"n r'"I r'."' ll An r- • 
!'IIV• t..Lt.. y 1-!,F\[.P,, 

0 977.1 0 • 0 
BANK FULL 978.7 64 • 0 

*****WARNING-BANKFULL OR ZERO DAMAGE 
1 Q"' 1 - t:.. '::t ~o - ,, . ., ... .I - .J -.J , u•, 
2 982 • 8 6 94. 4 
3 983.9 1063.4 .. 984.4 12 31. 9 
5 985.9 18 95. 8 

SEGMENT TABLE FOR SECTION 49 • 9 

CSM TOTAL 

1 DISCHARGE CFS 70. 
7 o. VELOCITY FPS .23 

2 DISCHARGE CFS 135. 
135. VELOCITY FPS .25 

3 DISCHARGE CFS 190. 
19 o. VELOCITY FPS .23 

4 DISCHARGE CFS· 210. 
21 o. VELOCITY FPS .21 

5 DISCrlARGE CFS 255. 
255. VELOCITY FPS .16 

1 ELEV 981.5 KD 9559. 
2 ELEV 982.8 KD 18908. 
3 ELEV 983.9 KD 31210. .. ELEV 984.4 KD 3 7556. 
5 ELEV 985.9 KD 65883. 

DA= 
CFS 

0 • 0 
25.5 

ELEV BELOl,J 
-,n n 
I U• U 

135.0 
190.0 
210.0 
255.0 

1 
N 

9. 
.09 
32. 
.12 
61. 
• 14 
71. 
.13 
94. 
.11 

12 41 • 
43 45. 
9881. 

12730. 
24287. 

1 • 0 
---------AC RES FLOODED--------
DAMAGE CHANNEL 

.oo • 00 
FIRST PROFILE. FLOW 

nn 
•UU 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

54. 
.25 
86 • 
.30 

100. 
.29 

104 • 
.28 

101. 
.22 

7471 • 

12088. 
16656. 
18659. 
26151 • 

nn • u u 
.oo 
• 00 
.oo 
• 00 

NON-DAM 

.oo 
INTERPOLATED 

3 
N 

6 • 
.10 
18. 
.13 
29. 
.11 
35 • 
.11 
60. 
.10 

847. 
2476 • 

4673. 
6167 • 

15445. 

.oo 

.oo 

.oo 

.oo 

.oo 

PA GE 97 

ST ART ING CRIT FRICTION 
CSM ELEV SLOPE 

LINEARLY FROM CH ANN El BOTTOM***** 
7r,. 0 0 977. 7 .00005 

135. 00 9 78 • 0 • 000 05 
190 • 0 0 978 • 2 • a oo o 4 
210. 00 9 78. 2 .00003 
255. 00 9 78 • 4 • 00001 

• 
• 
• 
• 
• 
• ' 

I 

~ 
I • 
• I 

I 

i 

~ 
·t 

I • 
• I 

• ' ' 
• 
• 
• 
• 

• 
• 
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IJSP2 XEa 03/21/88 
REV 09/01/82 

EL::VATION AREA 
977.10 o. 
9 78 • 30. 
~7Q_ ..... ,, , _, - ~~. 

980• 168 • 
9810 295. 
982• 484 • 
983• 751. 
9 8'1 • 1087. 
385• 1'188. 
386 • · 1931. 
9870 24020 
988- 2903. 
989• 34 30 • 
9900 3965. 
9 91 o 4500. 
9920 5035. 
993. 5570. 

SAUK RIVER-FPMS-BRANCH co.; 111. 
DISCHARGE FRO~ FREEMONT ROAD TO MARBLE 

KO TABLE FOR CROSS SECTION 49.9 

KO KD BY SEGMENT 

316. 1. 313. 
1430. " 1A?1-

JO ..... , a:..•• 
3678. 164. 3390. 
7245. 739. 5985. 

12 6 08 • 2095. 9140. 
20696. 50790 12801. 
32151. 10274. 169'12• 
47734 o 16954. 21537. 
6 7685 • 249 B5. 26 559. 
914230 346920 31994. 

1188 77 • 46188. 378260 
151377. 60540. 44Clf3o 
185040. 75464 o 50584. 
222307. 92242. 57490. 
263694 o 111186. 64761. 
309336. 1324050 72389. 

LAKE IJEIR. 

1. .. ~-
109. 
504. 

13480 
2739. 
'!866. 
9202. 

150910 
24703. 
3'+838. 
46771. 
58389. 
71332. 
85940. 

102293. 

PAGE 97K 
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• 
• 
• 
• 

• 
• 
• 

COEFK AKB 
1.8593 lo8593 

DCRIT 978.48 
2.1692 201692 

DCRIT 978.92 
2olf278 2o't278 

DCRIT 979.23 
2 • 5 065 205065 

DCRIT 979.34 
207608 2.7608 

DCRIT 979.57 

Tl)BLE OF VALUES FOR 
DGTAK SIGMA DKE OKS 
.0000 .0000 • 0 0 0 0 .0000 

KBCRIT= 
• 0 00 0 .0000 .0000 .0000 

KBCRIT= 
.0000 .0000 .noon .0000 

KBCRIT= 
• 0 00 0 .0000 • 0 0 0 0 .0000 

KBCRIT= 
.0000 .0000 • 0000 .oaoo 

KBCRIT= 

BPR EQUATION 
M ALPHA AL PHA2 BRIDA 

.3698 1.0000 1.0000 75.4184 

.3044 1.0000 · 1.0000 107.1502 

.2527 1.0000 1. 0000 133.9724 

02374 1.0000 lo 0000 144.7700 

01892 1.0000 1. 0000 181.6198 

APPAR AE XI T 
348. 1388 3<t 0.2976 

654.2055 639.2082 

1021. 3038 992.1890 

1192.3<t34 1155.9499 

1851.9875 1807.4 077 

• 
• 
• 
• ' 

• ' I 

• I, 
"I 

' • I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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lolSP2 XEQ 03/21/88 
REV 0'3/01/82 

BRIDGE TYPE 2 

SAUK RIVER-FP~S-BRANCH co.; HI. 
DISCHARGE FROM FREEMONT ROAD TO MARBLE LAKE 

ROAD SECTION 

NO. HI.I CFS HL 

0 977.30 o.oo o.oo 
1 981.52 7 0 • 0 0 .02 
2 982.86 1:35.00 • 04 
3 984.00 190.00 .06 

" '384.47 210.00 .08 
5 986.00 255.00 • 'l8 

MIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION: 

50.0 

HI 

o.oo 
981.50 
982.82 
983.94 
'3 84 • 3'3 
985.92 

995.80 

991.80 

PAGE 98B 
I.IE! R • 

CSH 

o.oo 
10.00 

13 5 • 00 
190.00 
210.00 
2 55. no 

OPENING NO.: 1 

• 
• 
• 

• 
• ' • I 

' 

• 
• 
• 
• 
• 
• • 
• 

• 
• 
• 



• 1, 
\ 
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WSP2 XEQ U~/Zl/~~ 
REV 09/01/82 

SAUK RiVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROM FREEMONT ROAD TO MARBLE LAKE WEIR • 

RATING TABLE FOR SECTION 50 • 1 DA= 1 • 0 
NO. ELEV AREA 

0 977.2 o. 0 
BANK FULL 978.8 64 • 0 

*~•••WARNING-BANKFULL OR ZERO DAMAGE , QC 1 _ c:;: 'a;"-._"_') • ... u ... .., ._,U..,• L 

2 982 • 9 679.5 
3 984.0 1052.0 
4 984.5 12 26 • 5 
5 986 • 0 1888.4 

SEGMENT TABLE FOR SECTION 50 • 1 

CSM TOTAL 

CFS 

o.o 
25.9 

ELEV BELOW 
7n_n 
•u•v 

135.0 
190 • 0 
210.0 
255 • 0 

1 
N 

==~======ACR[S FLOODED======== 
DAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE • 

.oo 

.oo 

.oo 

.(10 
• 00 

SE G NO 
2 
C 

• 0 0 . .oo 
FLOW INTERPOLATED 

~ 00 
.oo 
.oo 
.oo 
• 00 

3 
N 

=00 
.oo 
.oo 
.oo 
.oo 

PAGE 99 

STAHTING CHIT FR !CT!O!\! 
CSM ELEV SLOPE 

LINEARLY FROM CHANNEL BOTTOM*•*** 
10.00 977.8 .00006 

135.DO 978 • 1 .00006 
190.00 978.3 .00004 
210.00 978 • 3 • 00004 
255. 00 978 .5 • 00002 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 70 • 8 • 56 • 6 • 
7 o. VELOCITY FPS .24 .09 • 26 .10 

2 DISCHARGE CFS 135. 29. 90. 16 • 

135 • VELOCITY FPS • 26 .11 .31 • 12 
3 DISCHARGE CFS 19D • 57. 106. 21. 

19 o. VELOCITY FPS .24 .13 .30 .10 
4 DISCHARGE CFS 210. 67 • 110. 33 • 

21 o. VELOCITY FPS .23 .13 .29 .10 
5 DISCHARGE CFS 255. 90. 108. 58. 
255. VELOCITY FPS .17 .11 .23 .10 

1 ELEV 981.5 KO 9006. 1033. 7261. 711. 
2 ELEV 982 • 9 KO 17807 • 37 39. 11 905 • 2162 • 

3 ELEV 984.0 KO 29330. 86 99. 16519 • 4111 • 

4 ELEV 984 • 5 KO 354 34 • 11348. 18601 • 5484. 
5 ELEV 986.0 KO 61455. 2H,56 • 26065. 13734. 

• 
• 
• 

•• 
•: 

•• -, 
'1,,j 

el 
' 

• 
• 
• 
• ., 
• • 
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YSP2 XEQ 03/21/88 
REV 09/01/82 

EL!:VATION 
977.20 
978. 
979. 
980. 
9 81 • 
9 82 • 
983. 
9 84 • 
9 8 5 • 
9 8 6 • 
9 8 7 • 
9 8 8. 
9 89 • 
9 9 0 • 
9 91 • 
992. 
993. 

AREA 
0. 

25. 
11. 

159. 
280. 
459. 
121. 

1051. 
14 46 • 
1886. 
2355 • 
2853 • 
3377. 
3911 • 
4446. 
4981. 
5516 • 

SAUK R!VER-FPMS-BRANCH co~; MI~ 
DISCHARGE FR0'.-1 FREEMJNT ROAD TO MARBLE 

KD TA:3LE FOR CROSS SECTION 50.1 

KO KO BY SEGMENT 

251. 1. 249. 
126 7 • 3. 1 261 • 
3374 • 116. 3161. 
6713 • 596. 5700. 

11620 • 1705. 8803. 
1B987 • 4190. 12414. 
29 365 • 8685. 16 5 07 • 
43'113. 145'10. 21 057. 
614 27 • 21613. 26037. 
8 2 9 44 • 30168. 31431. 

107837. 40318. 37225. 
137144 • 52908. 43'103. 
168031. 66296. 49914. 
201856. 8115 8 • 56783. 
239398. 9795'1. 64018. 
280771. 116781. 71610. 

PAGE 
LAKE WEIR. 

1. 
2. 

77 • 
404. 

1112. 
2328. 
4105. 
7752. 

13694. 
21289. 
30253. 
40793. 
51298. 
62764. 
75716. 
90226. 
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WSP2 XE3 03/21/88 
REV 09/01/82 

SAUK R!VER-FPMS-BRANCH co.; Ml. 
DISCHARGE FRO~ F~EEM)NT ROAD TO MARBLE LAKE WEIR • 

RATING ·TABLE FOR SECTION 50.5 
NO. ELEV ARE<\ 

0 97805 o. 0 
BANK FULL 980ol 64.0 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 982.0 241.6 
2 98303 '165.2 
3 98404 736.l 
4 98408 863.3 
5 98601 137 9. 6 

SEGMENT TABLE FOR SECTION 50.5 

CSM TOTAL 

DA= lo G 
CFS 

o.o 
31.7 

ELEV BELOW 
70.0 

13500 
190.0 
210.0 
255.0 

1 
~ 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

.oo 
FIRST PROF ILE• 

.oo 

.oo 
.• 00 
• 00 
.oo 

SEG ND 
2 
C 

.oo 
FLOW 

.oo 

.oo 

.oo 
• 0 0 
.oo 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 

.oo 
• 0 0 
.oo 

STARTING 
CSM 

LINEARLY FROM 
10.00 

135.00 
190.00 
210. 00 
255 • 0 0 

PA GE l O 0 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM•**** 
979.1 .00015 
979.4 .00013 
9 79 • 6 • 0 0 0 0 9 
97906 .00008 
9 79 • 8 • 0 0 0 0 4 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 70. 6. 61. 4 • 
70. VELOCITY FPS .33 ol3 .35 .13 

2 DISCHARGE CFS 135. 21. 101. 1,. • 
135. VELOCITY FPS • 37 ol5 .42 ol6 

3 DISCHARGE CFS 190. '15. 120 • 24. 
19 o. VELOCITY FPS • 3'1 .16 • 4 0 .16 

" DISCHARGE CFS 210. 57 • 125. 27. 
21 o. VELOCITY FPS .32 .15 .39 • l 'I 

5 DISCHARGE CFS 2550 87. 123. 45. 
255. Vt..L.UC!IT FPS .24 .15 .31 .12 

1 ELEV 982.0 KO 5740. 4 56. 4981. 3'04 • 
2 ELEV 983.3 KO 11900. 18 27. 88860 1187 • 
3 ELEV 984.4 KO 19682. 4572. 12608. 2502. . ,--, r-., 984.8 vn .... "ll "'7 , • .., ,. -z n .., 1 h r'\C 1, -. 1 n r 
~ LLt.V "u iC....Jl't(e D~ 0 I• .1. '1'C;J"f • .J .l. VO• 

5 ELEV 986.l KO 41748. 1'1131. 20299. 7318. 

•· ' i' 

• 
•• 

J •.1 
•• .,I 

•' 

.: 

• ., •. , ,, 

•·: ,· 
••• I 

' 

..i 
., 

• 
• 
• 
• 
• 
• 
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!o!SP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION 
378.50 
379. 
380. 
981. 
382. 
983. 
984 • 
985. 
986. 
987. 
988. 
389. 
990. 
991. 
392. 
393. 
994. 

AREA 
o. 

14. 
59 • 

130. 
2 37 • 
'IO O • 
634. 
9'12 • 

1321. 
1752. 
2212. 
2701. 
3218. 
3751. 
4286. 
4821. 
5356. 

SAUK RIVER-FPMS-BRANCH co.; MI• 
DISCHARGE FROM FREEMONT ROAD TO MARBLE 

KD TABLE FOR CROSS SECTION 50.5 

KO KO BY SEGMENT 

96 • 1. 9'1. 
859 • 1. 856 • 

2627 • 57. 25230 
5610. 431. 'I 8 78 • 

10033. 13 08. 781'1. 
16 7 23. 3389. 11278 • 
26371. 7561. 15232. 
39640. 13238. 19645. 
57020. 20214. 2'1497. 
78226. 28681. 29769. 

102941. 38789. 35 4 45 • 
131811 • 51092. 41509. 
163650. 65051. 47925. 
197552. 80006. 54684. 
235288. 96954. 61809. 
276983 • 115996. 69 295 • 

PAGE lOOK 
LAKE WEIR. 

1 • 
1 • 

38. 
287. 
882 • 

2024. 
3550. 
6680 • 

12184. 
19 6q J • 
28645·. 
39151. 
50343 • 
61883 • 
74954. 
89633. 

• 
• 
• 
•:; 

• ,.I ., 
,, 

·•i -.1 

•I 

,,,/ 
I ··: •I I 

··! 

e·i 
' .1 .i 
• 

• 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

SAUK RIVER-FPMS-BRANCH co.; Ml. 
DISCHARGE FROM F~EEMONT ROAD TO MARBLE LAKE WEIR. 

RATING TABLE FOR SECTION 50.9 
NO. ELEV ARE A 

0 979.7 o.o 
B~NK FULL 981.3 6'te 0 

*****WARNING-BANKFULL OR ZERO DAMAG[ 
1 982.9 200. 9 
2 98'1. 1 3 71. 0 
3 98'!.9 558.7 

" 985.3 652.5 
5 98&.'l 1023. 3 

SEGMENT TABLE FOR SECTION 50.9 

CSM TOTAL 

l DISCrlARGE CFS 70. 
10. VELOCITY FPS 040 

2 DISCHARGE CFS 135. 
135. VELOCITY FPS .45 

3 0 l SCH ARGE CFS 190. 
190. VELOCITY FPS • 4" 

" DISCHARGE CFS 210. 
210. VELOCITY FPS .42 

5 DISCHARGE CFS 255. 
255. VELOCITY FPS .33 

1 ELEV 982.9 KO '1534. 
2 ELEV 9 8'1 • 1 KO 9209 • 
5 ELEV 98'!.9 KO 1'1326. 

" ELEV 985.3 KO 17220 • 
5 ELEV 986.'I KD 28766. 

DA= 
CFS 

o.o 
35.1 

ELEV BELOW 
70.0 

135.0 
190.0 
210.0 
255. 0 

1 
I< 

4. 
.15 
11. 
.11 
35. 
.18 

"". .18 
77 • 
• 18 

264 • 
1101. 
2561 • 
3558. 
8552. 

1.0 
---------ACRES FLOODED--------
DAMAGE CHANNEL 

.oo .oo 
FIRST P.ROFILE. FLOW 

• 00 
.oo 
.oo 
.oo 
.oo 

SEG NO 
2 
C 

63. 
.41 

107. 
.50 

133. 
.51 

1 '11 • 
.so 

142. 
.41 

'I 094 • 
7353. 

10179. 
11556. 
16179. 

.oo 

.oo 

.oo 

.oo 

.oo 

NON-DAM 

.oo 
INTERPOLATED 

3 
N 

3. 
.15 
11. 
ol9 
21. 
.2 0 
26. 
.20 
36. 
.15 

176. 
755. 

1586. 
2107. 
'1055. 

• 00 
• 00 
• 00 
• 00 
• 00 

STARTING 
CSM 

LINEARLY FROM 
10.00 

135.00 
190.00 
210 • 0 0 
255.00 

PAGE l 01 

CRIT 
EL[V 

FRICTION 
SLOPE 

CHANNEL BOTTOM•**** 
980.3 .00024 
980.& .00021 
980.8 .00017 
980.8 .00015 
981. 0 • 00008 

• 
• 
• 
• 
• 
• 
•: 

• ' " 

• 
•• 
•: 

.,, 
. " 
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•: 
•: 
• • 
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lolSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION AREA 
979.70 o. 
980. 1. 
981. 48. 
982 • 112. 
983. 213. 
3 84 • 360. 
385. 584. 
986. 875 • 
987. 1238. 
988 • 1663. 
389 • 2118. 
990. 26 01 • 
991. 3112. 
992. 36'14. 
993. 4179. 
994. 4714. 
395. 52'19. 

SAUK RIVER-FP~S-BRANCH co.; MI. 
DISCHARGE FROM FREEMONT ROAD T 0 MARBLE 

KD TABLE FOR CROSS SECTION 50.9 

KD KO BY SEGMENT 

30. lo 21. 
649. 1. 6 4 7. 

2182. 28. 2128. 
4898 • 312. 4357. 
8951. 1 036. 7185. 

15125. 2805. 1~5'13. 
24 038 • 64 78. 14404. 
36382. 11858. 18728. 
52792. 18453. 23493. 

· 73076. 26483. 28683. 
96623. 36113. 342790 

121\403. '1769'1. '10266. 
155728. 6139'1. 46618. 
188504. 75753. 5 3 3 02 • 
225040. 9205&. 60355. 
265'157. 110404. 67770. 

LAKE lolEI Ro 

lo 
1. 

18. 
208. 
715. 

1716. 
3118. 
5762. 

10748. 
178'12. 
26381. 
3E,39'1. 
47518. 
58599. 
71174. 
85319. 

PAGE 101K 
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~SP2 XEQ 03/21/88 
REV 09/01/82 

RA Tl NG TABLE FOR SECTION 
NO. ELEV 

0 983.0 
1 984.2 
2 985.1 
3 985.5 
4 985.7 

BANK FULL 986.0 
5 986.5 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM FREEMONT ROAD TO MARBLE LAKE ~EIR • 

51.0 DA= 1 • 0 
AREA CFS ---------ACRES FLOODED--------

DAM AGE CHANNEL NON-DAM 
o.o o.o 

11.1 70.0 .oo .oo .oo 
, 38.9 135.0 .oo , 0 0 .oo 
103.3 190.0 .oo • 00 .oo 
137.0 210.0 .oo .oo .oo 
2 00.6 221.1 .oo • 00 .oo 
351.5 255 • 0 .oo .oo .oo 

SEGMENT TABLE FOR SECTION 51.0 

CSM TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

PA GE 102 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

70.00 983 .9 • 01639 
135. 00 984 • 4 • 01121/ 
190. 00 985.1 • 0 0656 
210.00 985 • 2 • 0 04 8 0 

255.00 9 85.3 .00080 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 10. o. 10. 0. 
7 o. VELOCITY FPS 3.94 .oo 3.95 .oo 

2 DISCHARGE CFS 135. o. 129. 6. 
135. VELOCITY FPS 4. 04 .oo 4.07 .82 

3 DISCHARGE CFS 190 • o. 131. 59. 
19 o. VELOCITY FPS 2.91 .oo 3.15 .96 

4 DISCHARGE CFS 210. 0. 124. 86. 
21 o. VELOClTY FPS 2.42 .oo 2.73 .94 

5 DISCHARGE CFS 255. 1. 91. 163. 
255. VELOCITY FPS .92 .26 1.28 .59 

1 ELEV 984.2 KO 547. 1. 545. 1. 
2 ELEV 985.1 KD 1238. 1. 1227. 9. 
3 ELEV 985.5 KD 2251. 1. 1703. 546 • 
4 ELEV 985.7 KD 2849. 1. 19 09. 939. 
5 ELEV 986.5 KD 8939. 26 • 3266. 5647. 

• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

EL~VATION 
983.00 
384. 
385. 
986. 
987. 
388. 
389. 
390. 
991. 
992. 

AHEA 
o. 

ll 5 • 
:s2. 

201. 
5,H • 

10,?<t. 
1s;r4. 
21,?4 • 

26 74 • 
32;?4. 

SAUK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROM FREEMDNT ROAD TO MARBLE LAKE ~EIR • 

KD TA3LE FOR CROSS SECTION 51 • 0 

KD KD BY SEGMENT 

4 20 • 1. 418. 1. 
1179. 1. 1173. 5. 
'17'23. 2. 2326. 2395. 

15 2 05 • 103. 46 04 • lO<tE,5. 
366,67, 1368. 8089. 27069. 
6 7 0 05 • 4846. 12136. 49783. 
993,85. 8 210. 16569. 73634, 

13 9840 • 12962. 21697 • 103357 • 

18 89 95 • 19 393 • 2 7 5 24 • 13939]. 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

OPENING 
NO• 

i 
2 

SAUK RIVER-FPMS-BRANCH co.; MI. 
DISCHARGE FROM FREEMONT ROAD TO MARBLE LAKE 

ROAD SECTION 52.0 

NO. HW CFS HL n, 

0 979 .so o.oo o.oo o.oo 
1 984.50 10.00 ,• 08 984.42 
2 985.55 135.00 .24 985.31 
3 986.l'I 190.00 .48 985.&& 
4 98&.3'1 210.00 .5& 985 • 78 
5 967.'IO 255.00 • 88 986.52 

MIN ROAD ELEVATION 987.90 
NO. CULV. HEIGHT WIDTH LENGTH 

CULVERTS CODE OR DIAM 

1 12iil. 6.00 56.00 
1 12111. 6. 00 , 56.00 

o/EIR. 

CSM 

o.oo 
10.00 

13 5 • 00 
190.00 
210.00 
255.00 

UIS D/S 
INVERT INVERT 

979.80 979.00 
979.00 980.80 

PAGE 103B 
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WSP2 XE~.03/21/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 983.1 
1 984.9 
2 98507 

BANK FULL 986ol 
3 98602 
4 9B6o4 
5 9870'1 

SAUK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FROM FREEMONT ROAD TO MARBLE LAKE WEIR • 

52.1 DA= 1.0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL f!ON-DAM 
o.o o.o 

2706 10.0 oOO • 00 o O 0 
1250'1 135.o oOO .oo oOO 
20006 115.o oOO .oo .oa 
24106 190.0 oOO o 00 o 00 
29805 210.0 .oo oOO oOO 
66502 255.o oOO .oo oOO 

St{;MtN f TABLE FDR SECTION 52ol 

CSM TOT AL 1 
N 

SEG NO 
2 
C 

3 
N 

PAGE 104 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

10.00 984 • 0 .00484 
1350 00 984 • 5 • 0 02 3 6 

190000 9 B5 • 2 000112 
210000 985. 3 • 000B'1 
255.00 985 .4 • o oo 15 

------------------------------------------------------------------------------------------------------------------------
l DISCHARGE CFS 700 o. 10. o. 

700 VELOCITY FPS 2o60 oOO 2o60 026 
2 DISCHARGE CFS 1350 Oo 830 520 

13 5o VELOCITY FPS lo7l oOO lo89 064 
3 DISCHARGE CFS 1900 Oo 830 ·1070 

•on \ft:"1 nr-TT'°' "n" • • n ~, • h2 "'0 .L 7 U• V L J,. U\.- J. J J r r c, .Le.LU o ,CO .L • ., J • :;_i 7 

4 DISCHARGE CFS 2100 1. 81. 128. 
21 o. VELOCITY FPS 095 025 lo26 .55 

5 DISCHARGE CFS 2550 4o 690 182 o 

2550 VELOCITY FPS • "7 ol3 069 0 3'1 

1 ELEV 9B'lo9 KD 10060 1 0 1 0030 2o 

2 ELEV 98507 KD 2621 o 1. 18370 7820 
3 ELEV 986.2 KO 563'10 4o 25640 30650 
4 ELEV 986.4 KD 71670 11. 2916. 42400 
5 ELEV 987.'I KD 2/Jli82. 2 29. 562'1. 1'1629. 

• ' 
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WSP2 XEQ 03/21/88 
REV 09/01/82 

ELEVATION AREA 
983.10 o. 
984. 14 • 
985. 30. 
9 8 6 • 180. 
387. 493 • 
988. 969. 
989. 1519. 
990. 2069. 
991. 2619. 
392. 3169. 

SAUK RIVER-FPMS-BRANCH co.; HI. 
DISCHARGE FRO!-\ FREEMONT RO 11.0 T 0 MARBLE 

KO TABLE FOR CROSS SECTION 52. l 

KO KO BY SEGMENT 

356. 1. 353 • 
1101. 1 • 1 097. 
4116 • 2. 2188. 

13 752 • 82. 4297. 
33 982. 1139 • 7 714 • 
6'\186. 4575. 11 731. 
95 794 • 7816. 16 n 94. 

135413. 12417. 21153. 
183671. 18666. 26910. 

PAGE 10'\K 
LAKE WEIR. 

1. 
3. 

1 791 • 
9339. 

2505'1. 
47703. 
70992. 

100108. 
135'+92. 

I 

() 

• 
• ' 

• 

• ' 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

------------------------------80/80 LIST OF INPUT DATA------------------------------
WSP2 20. 
TITLE COLDWATER RIVER - FPHS - So LAKE TRIB - BRANCH CO., MI• 
TITLE FPMS-PRESENT CONDITIONS 10/20/87 REV. 3-88 
TITLE DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 
DISCHARGE -1. 110. 285. 410, 455. 605. 
STAR TE 13.5 92502 92603 927,2 927.5 928.6 
COMMENT STARTING ELEVATIONS FROM CWRSCOLOS/TR20l,STRUCTURE 04. 
TRIB 21.9 
OUTPUT PSK 
REACH 19.5 
SEGMENT l3o5 
NVALUE .07 
SEGMENT 19.5 
NVALUE ,045 
SEG'1ENT 13,5 
NVALUE 007 
SECTION 19.5 

[NOTABLE 
REACH 
REACH 2 
ROAD 
CULVl 
CULV2 
SECTION 

ENDTA8LE 
REACH 
REACH2 
REACH 
REP.CH2 
ROAD 
CULVl 
CULV2 
SECTION 

£NOTABLE 
REACH 
REACH2, 
REACH 

-3 5. 
-5. 
15. 

13.9 
21.1 
20.0 
2 D • (' 
4.5 
20.0 
-2 00 • 
100. 

20.1 
21 ol 
20.4 
21.1 
20.5 
20,5 
5.0 
20,5 
-250 • 
o. 
25 o. 

20,6 
21.1 
20,9 

1. 
1 

2 

3 

932, 
923,8 
928.7 

1 • 
-12,6 
2.1 
1. 

956,1 
950 ,6 

1 • 
-11,5 
1. 
-3.3 
2.1 
1. 

960,4 
9 5 7 ,6 
956, 

1. 
-3,l 
1. 

o. 
N 

C 

N 

-35. 
o. 
35. 

1250 • 

50. 
12311 
98, 

-100. 
200. 

50. 

12 0 0 • 

50. 
12311 
8~. 

-150. 
50. 
450. 

50. 

1000, 

o. 
-15, 

15, 

35. 

928,7 
923.3 
928,7 

1250, 

50, 

941,0 

953,9 
949,9 

50, 

120 o. 

50, 

949,& 

959,3 
957 ,1 
960, 

50, 

100 0, 

928 • 7 

928 • 7 

932 • 

-15 • 
5, 
35, 

o. 
950. 

949,3 

-50 • 
15 u, 

928,7 
923,8 
932. 

951,7 
960, 

958,l 
956,4 

1 
2 
3 

3A 
4 
7 

7A 
7B 
10 
11 
12 
13 
14 
15 
16 

l&B 
17 
18 
19 
20 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - S. LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ~OAD 

------------------------------80/80 
REACH2 21.1 -1.6 
ROAD 21.0 2.7 50. 
BPR 21.0 A 3 • 
GIRDER 958.58 958.18 O. 

-2.5 962.9 -2.5 
2.5 962.9 

ENDTABLE 
SECTION 21.0 

-3 00 • 

ENDTABLE 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
&[CTION 

ENDTABLE 

-1 00 • 
o. 
10 o. 
300. 

21.1 
21.1 
.055 
21.1 
• 0 'I 
21 • 1 
.085 ~. . 
"- l. • .l 

-2 00 • 
-21. 
f,. 

240. 

REACH 21.9 
SEGMENT 21.9 
NVALUE .O& 
SEG/1ENT 21.9 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

[NOTABLE 

.055 
21 • 9 
.065 
21.9 
-5~0-
-119 • 

o. 
62. 
3b2. 

963.8 
962.9 
951.4 
962 • 9 
963.s 

1. 
1 

2 

3 

963. 
957. 
953.2 
960. 

1. 
1 

2 

3 

97 o. 
963.9 
956.9 
963. 
962. 

-3 00 • 
-2 .5 

200. 

200. 
N 

C 

N 

-61. 
-6. 
16 • 
H, 00. 

17 0 0. 
N 

C 

N 

-319. 
-19 • 
6. 
112 • 
60 0 • 

COMPUTE 13.5 21.9 l9o5 
------------------------------END OF 

LI ST OF INPUT 

50. 

.8 
958.18 

962.8 
962.9 
951.6 
963.1 

200. 
-21.0 

l6o0 

1600. 

959.5 
95306 
954.9 
963. 

1700. 
-19. 

12. 

DATA------------------------------
48 
49 
50 

2.1 51 
2.5 958 • 18 52 

53 
54 
55 

-200. 962.9· 56 
-2 • 5 951.3 57 
2.5 96209 58 
300. 

957.0 

963 • 

-3&. 
o. 
26 • 

962 • 

961.9 

963.2 

958 • 1 
952.6 
954. 2 

59 
598 

60 
61 
62 
63 
64 
65 
66 
67 

69 
70 
71 
72 
73 
7 'l 
75 
7E, 

77 
78 

600. 966. 79 
80 
Bl 

961.9 -219. 962.9 82 
962. -1. 957.5 83 
957.9 12. 96lo9 84 
962.7 262 • 961.9 85 
966. 86 

87 
87A 

80/80 LIST------------------------------
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COMPUTE 19.5 21,9 19.5 

-----------------------------STARTING DATA FROM GIVEN ELEVATION-----------••-----------------
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~SP2 XEQ 03/22/88 
REI/ 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 923.3 
1 925.2 
2 926.3 
3 927.2 
4 927.5 

COLDijATER RIVER - FPMS ~ s. LAKE TRIB - BRANCH CO., Mio 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

19. 5 DA= 1. (I 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
0 • 0 o.o 

20. 6 110.0 .oo • 0 0 .oo 
4 o. 3 285.0 .oo • 0 0 • 00 
60.3 410.0 .oo .OG .oo 
67.4 455.0 .oo .oo • o o 

5 928.6 102.8 605.0 .oo • 00 • 0 0 

SE GM ENT TABLE FOR SECTION 

CSM 

19 .5 

TOT AL 1 
N 

SEG NO 
2 
C 

3 
N 

PA GE 2 

STARTING CRIT FRICTIOtJ 
CSM ELEV SLOPE 

110.00 925 • 0 • 0195'1 
285.00 9 26 • 1 • 01976 
111n.oo 926 • 7 .01358 
'155.00 9 26. 9 • 0 12 2 2 
605.00 9 27. q .()0768 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 11 0 • o. 11 o. 0. 
11 o. VELOCITY FPS 5.36 .oo 5.35 .oo 

2 DISCHARGE CFS 285. o. 285. o. 
285. VELOCITY FPS 7.08 .oo 1. 08 .oo 

3 DISCHARGE CFS 'I 1 0 • o. 41 o. o. 
410. VELOCITY FPS 6082 .oo 6.80 .oo 

4 DISCHARGE CFS '15 5. o. 455. o. 
455. VELOCITY FPS 6.75 .oo 60 75 • 0 0 

5 DISCHARGE CFS 6 05 • 2. 602. 2. 
6 0 5 • VELOCITY FPS E,.17 064 6 • 15 064 

1 ELEV 925.2 KD 787. 1. 785. 1. 
2 ELEV 926.3 KD 2027. 1. 2025. 1. 
3 ELEV 927 • .2 KD 3518. 1. 3516. 1. 
4 ELEV' 927.5 KO '1116. 1. 4114. 1. 
5 ELEV 928.6 KD 6887. 9. 6870. 9. 

,,, ' ' 

• 
• 
• 
• : 
• I 
• ' 
• I 

• ! 
' .i 
I ., 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

ELEVATION 
923.3G 
924. 
925. 
926 • 
927. 
928. 
929. 
930. 
931. 
932. 
933. 
'13 4. 
'l 3 5 • 
936. 

COLDWATER 
DISCHARGE 

KD 

AREA KO 
0. 
5. 86 • 

18. 625. 
35. 1629. 
56. 3147 • 

· Bi• 5239. 
122. 8280. 
192. 13449. 
262. 2 0 0 31 • 
332. 27737. 
402 • 35641. 
q72. 44 0 76 • 
542. 53'180. 
612 • 6 3 8 70 • 

RIVER - FPMS - s. LAKE TRIB - BRANCH 
FROM SOUTH LAKE TO GARFIELD ROAD 

TAB LE FOR CROSS SECTION 19.5 

KD BY SEGMENT 

1. 83. 1. 
1. 622. 1 • 
1. 1627. 1. 
1. 3145. 1. 
i. 5237. i. 

41 • 8148. 41. 
5 96 • 12196 • 596. 

1554. 16886 • 1554. 
27 74. 22159 • 2774. 
3927. 27 714 • 3927. 
5100. 33695. 5100. 
6472. 4()257. 6'¼72. 
8052. 47400. 8052 • 

co •• MI• PAGE 2K 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

RA TI NG TABLE FOR SECTION 
NO. ELEV 

0 9'10.0 
1 9'11.9 

BANK FULL 9'12.3 
2 9'12.7 
3 943.0 

" 9'13.1 
5 9'13.5 

COLO~ATER RIVER - FPMS - s. LAKE TRIS - BRANCH CO., MI. 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

19.9 DA::: 1. I) 

AREA CFS ---------ACRES FLOODED--------
DAM AGE CHANNEL NON-DAM 

o.o o.o 
28.l 110.0 .oo • 00 .oo 
'18." 195. 1 .oo • 0 0 • 00 
7900 285.0 .oo .oo .oo 

106.6 '110.0 .oo .oo .oo 
115.1 '155.o .oo .oo .oo 
153.8 6 05.0 .oo • 00 .oo 

SEGMENT TABLE FOR SECTION 19.9 

CSM TOTAL 1 
tt 

SEG NO 
2 
C 

3 
N 

PAGE 3 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

110.00 9'11.7 .01303 

2B5.00 9'12.'I • 01093 
410.00 9 42.6 • 01129 
455.00 9'12.7 .01190 
605.00 9'13.0 .Cl08'1 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 110. o. 108. 2. 
11 o. VELOCITY FPS "· 31 .oo 4 • 31 .68 

2 DISCHARGE CFS 2B5. o. 241. '14. 
285. VELOCITY FPS 'I• 8 7 .oo s.11 1.35 

3 DISCHARGE CFS 'tlil. o. 331. 79. 
'I 1 0 • VELOCITY FPS 5.31 .oo 5.82 lo58 

4 0 IS CHARGE CFS 455. a. 361 • 94. 
'155. VELOCITY FPS 5.5'1 .oo 6. 07 lo69 

5 DISCHARGE CFS 605. o. '153. 152. 
605. VELOCITY FPS 5.62 .oo b • 34 1.85 

1 ELEV 9'11.9 KD 959 • 1. 9'15. 12. 
2 ELEV 9'12.7 KD 2b98. 1. 23'11. 356. 

'3 ELEV 943.0 KD 385'1. 1. 3128. 725. 
4 ELEV 9'13.1 KD '1158. 1. 3332. 825. 
5 ELEV 943.5 KD 5791',. 1. 4 31', 7. 1<+28. 
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6/SP2 XEQ 03/22/88 
REV 09/01/82 

ELEVATION 
940000 
9410 
9420 
':143 o 

':144 o 

':I 'I 5 0 

9460 
947. 
948 o 

949 o 

9500 
9510 
9520 
9530 
954 • 

C:OlnlJAlFR 

DI SCH AR GE 

KD 

AREA KD 
Oo 

Bo 188 o 

3lo 1 0930 
1 02 o 3701 o 

217. 86290 
3740 166820 
5820 284960 
843. 4'14630 

12420 56 7 23 o 

21050 86889 o 

3462. 1408060 
52220 2353470 
1022. 3236720 
88220 433927 o 

106220 5692310 

• --., 
RI VER - FPMS - s~ !.AKE TRIB - BRANCH co O' MI o PAGE 3K 
FROM SOUTH LAKE TO GARFIELD ROAD •: I 

TABLE FOR CROSS SECTION 19o9 ., 
KD BY SEGMENT • I 
lo 186 o 1 0 ' ' lo 10670 2 'I 0 a1 
lo 3023. 6770 -, 

I 
lo 6 OG9. 26010 I 

220 10342. 62820 
3810 15 935 • 12108. 

e: 
' 

i465. 22468. 204740 
38260 29873. 230240 
86250 38075. 401880 ." '! 

166050 47054. 771480 
301460 56 7 77 o 1'184240 
418630 66 827 • 2104410 

., 
I 

56625. 77 637 o 2901430 
74896. 89198 • 3906190 •·: 
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~SP2 XEQ 03/22/88 
REV 09/01/82 

SCALES ARE 1 INCH= 

COLD~ATER RIVER - FPMS - So LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FRO~ SOUTH LAKE TO GARFIELD ROAD 

100. CFS, ANO 
CROSS SECTION 19.9 

1.2 FEET/ ELEV~TION 

PA GE 3P 

r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
949. --

948. --

94 7. --

9H,. --

945 • --

944 • --

942 • --

94 lo --

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
o. 100. 200. 3 0 o. 400. 500. 6000 700. BOO. 9 00 • 100 u. 

DISCHARGE-CFS 

94 9 • 

94 7 • 

946. 

94 5 • 

94 3 • 

942. 

941 • 

94 0 • 

• 
• 
• 
• . 

•• ' 

e! 

., 
' 

., 
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••• ., .,, 
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IJSP2 XEQ 
REV 

03/22/88 
09/01/82 

nPFNTNr.c 

NO • 

1 

COLDWATER RI VER - FPMS - s. LAKE TRIB - BRANCH co •• 
DI SCH AR GE FROM SOUTH LAKE TO GARFIELD ROAD 

ROAD SECTION 

NO. HIJ CFS HL 

0 9 41 • 0 0 o.oo o. 0 0 
1 946.70 110.00 4. 4 0 
2 950.50 285.00 __/7.36 
3 950.79 410.00 7.28 
4 950.82 455.00 7 • 2 0 

" gs:; i _ n'> .t:..nc;__nn 7 _ nll 
J J.J.11,,..U', uu ..... """' , • u..,. 

MIN ROAD ELEVATION 
NOo CULV. 

CULVERTS CODE 

1 12 311 • 

HEIGHT 
DR DIAM 

4.50 

\!!DTH 

20.0 

Tl/ 

o.oo 
942.30 
943.14 
943.51 
943.&2 
Cll"I_OQ ., ......... , • .,v 

9 49 • 9 0 
LENGTH 

98.00 

CSM 

o.oo 
110.00 
285.00 
410.00 
455.00 
c.. ns:; _ nn 
UU,J.1,1\,I 

UIS 
I NV ER T 

941.00 

MI• 

DIS 
I NV ER T 

940.00 

!N) 
CDEFF 

• 024 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - So LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FROM SOUTH LAKE. TO GARFIELD ROAD 

RATING TABLE FOR SECTION 20.1 
NO. ELEV AREA 

0 9'11.1 o. 0 
BANK FULL 943.'! 48 • 4 

*****WARNINS-BANKFULL OR ZERO DAMAGE 
1 94607 488. 4 
2 950.5 2643.3 
3 950.8 3039.1 
4 950.8 3 0 8 o. 9 
5 951.0 3.350.5 

SEGMENT TABLE FOR SECTION 20ol 

CSM TOTAL 

DA= 
CFS 

o.o 
it5=2 

ELEV BELOIJ 
110.0 
285.0 
410.0 
455.0 
& 05 • 0 

1 
~ 

1 • 0 
---------ACRES FLOOOED-------
DAMAGE CHANNEL NON-DAM 

FIRST 
.oo 

PROFILE. 
.oo 
.oo 
.oo 
.oo 
.oo 

S[G NO 
2 
C 

.oo 
FLOIJ 

• r;o 
.oo 
.oo 
• 00 
• 00 

.oo 
INTERPOLATED 

3 
N 

.oo 

.oo 

.oo 

.oo 
• 0 0 -

STARTING 
CSM 

LINEARLY FROM 
110.00 
28 5 • 0 0 
41 • .oo 
455.00 
605.00 

PAGE 

CRIT 
ELEV 

5 

FRICTION 
SLOPE-

CH ANN EL BOTTOM***** 
942.8 • 00002 
943.5 .00001 
943.7 .00001 
9 1i:3.B 
944 .1 

.00001 

.00002 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 110. 1. &4. 45 • 
11 o. VELOCITY FPS 034 .09 • 44 ol4 

2 DISCHARGE CFS 285. 31. 110. 14 'I. 
285. VELOCITY FPS .25 .11 .38 .07 

3 DISCHARGE CFS 410. '17. 146. 211. 
'11 0 • VELOCITY FPS 031 .15 .49 .09 

" DISCHARGE CFS 455. 52. 161. 242. 
455. VELOCITY FPS .34 .16 .54 .10 

5 DISCHARGE CFS 6 05 • 11. 205. 329. 
&05. VELOCITY FPS .41 .20 • &7 .12 

1 ELEV 9 4&. 7 KO 23285. 184. 1359&. 9505. 
2 ELEV 950.5 KO 105287. 11278. 41523. 52487. 
3 ELEV 950.8 KO 121218. 13&39. 44154. 63424. 

" ELEV 950.8 KD 123034. 13912. 44438. 64685. 
5 ELEV 951.0 KO 135381. 15778. 46283. 73321. 

• 
• 

•· 
,1 

e1 
' 

_,, 
•.' 
• 

'I 

•i 
'' 

•. 1 .. , -
•• ' 
•· .. ' 
•• ,, 
• 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

EL!:VATION 
9'11.10 
9 '12 • 
3 IJ3 • 
944. 
9 '15 • 
946. 
947. 
948. 
949. 
950. 
951. 
952. 
953. 
354. 
955. 
9 56 • 

COLDWATER 
D lSCHARGE 

KO 

AREA KD 
0. 
E,. 144 • 

2s. 958 • 
94 • 3332 • 

2 04 • 8 019 • 
355. 15715. 
559 • 27137. 
815. '12663. 

1199 • 556 32. 
2019. B34'13. 
3326. 134468. 
504E,. 224 046 • 
6842• 313902 • 
8642. 42i826. 

10442. 55'1480. 
12242 • 7151.51. 

RI VER - FPMS - s. LAKE TRIB - BRANCH 
FROM SOUTH LAKE TO GARFIELD ROAD 

TABLE FOR CROSS SECTION 20.1 

KO BY SEGMENT 

1. 142. 1. 
1 • 9'10 • 12. 
1. 2768. 543. 
1. 5665. 2335. 

15. 9848. 5833. 
320. 15335. 11420. 

1314. 21 772. 19510. 
3499. 29088. 22961. 
79B5. 37209. 38119. 

15599. 46113 • 72494. 
28472. 55764. 139406. 
40562. 65 788 • 203491. 
54998. 7b522. 28i290. 
72B97. 88 Q 08. 379543. 
9'1746. 1002390 501561. 

co., MI • PAGE 5K 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

RATING TABLE FOR SECT I ON 
ND. ELEV 

0 949.3 
BANK FULL 951.6 

COLDWATER RIVER - FPMS - S. LAKE TRIS - BRANCH CO., HJ. 
DISCHARGE FRO~ SOUTH LAKE TO GARFIELD ROAD 

20.4 DA= 1 • 0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
o. 0 o.o 

48.4 105.2 .oo .oo • 00 

STARTING 
CSM 

*****WARNING-BANKFULL OR ZERO DAMAGE ELEV BEL OIJ FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM 
1 951.7 54.5 
2 952.8 157.9 
3 953.4 229.l 
4 953.4 229.2 
5 953.8 282. 1 

SEGMENT TABLE FOR SECTION 20.4 

CSM TOTAL 

11 0 • 0 
285. 0 
'110.0 
455. 0 
6 05. 0 

1 
N 

.oo 

.oo 

.oo 
• 0 0 
.oo 

SEG NO 
2 
C 

.oo 
• oo 
.oo 
• 00 
.oo 

3 
N 

• 0 0 110.00 
.oo 285.00 
• 00 410.00 
.oo 45 5. 0 0 
.oo 605.00 

PAGE 6 

CRIT FRICTION 
ELEV SLOPE 

CH ANN EL BOT TOM***** 
951. 0 • 0 03 4 9 
951 • 7 • 00225 
951.9 • 0 0197 
952 • 0 • 0 02 4 3 
952.3 • 0 02 6 2 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 110. o. 100. 10. 
11 o. VELOCITY FPS 2.54 .oo 2.65 .58 

2 DISCHARGE CFS 285. o. ·212. 73. 
285. VELOCITY FPS 2.58 .oo 2.92 .85 

3 DISCHARGE CFS 410. o. 281. 129. 
41 o. VELOCITY FPS 2.60 .oo 3. 05 .94 

4 DISCHARGE CFS 455. o. 312 • 143. 
455. VELOCITY FPS 2088 • OD 3.39 1.04 

5 DISCHARGE CFS 605. o. 396. 209. 
605. VELOCITY FPS 3.16 .oo 3.78 1.18 

1 ELEV 951.7 KO 1862. 1. 1701. 160. 
2 ELEV 952.8 KO 5996. 1. 4486. 1508 • 
3 ELEV 953.4 KO 9214. 1. 6342. 2872. 
4 ELEV 953.4 KO 9221. 1. 6 3'15. 2875. 
5 ELEV 953.8 KO 11802. 3. 7775. 4025. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
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IJSP2 XE:J 03/22188 COLDIJATE:R RIVER - FP,-,S - s. LAKE TRIB - BRANCH co., MJ. PA GE 6K 

• RE: V 09/01/82 DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD • ' 
• KO TABLE FOR CROSS ·SECTION 20.4 •· ' 
• ELE:VATION AREA KO KD .BY SEGMENT 

949.30 o. • ' 
950. 4. 75. 1. 73. 1. 

• 951. 21. 721 • 1. 714. 2. 
952. 78. 2669. io 2299. 340. • ' 
953. 178. 6886. 1. 5 011. 1864. 

e 954. 321. 13888. 1. 8892. 4979 • 
955. 512. 24550. 223. 14 1 73 • 10127. • -
956. 759. 392 07 • 1054. 20'+14. 17677. 

• 957. 1113. 53473. 2916a 27550. 22833. 
95 8 • 1846. 76 852 • 6826. 355 07 • 34235. •· ' 959. 

; 
3055. 122464. 13740. 4'+260. 63891. 

• 960. 4694. 202764. 25357. 53766. 122761. 
'I e, l • 6'182. 295009. 38049. 63732. 190112. • 
962. a2s2. 398 365 • 518'19• 74315. 26'11 'H, • 

• 963. 10082. 525817. 69017• 85651. 358101-
964. 11882. 680599. 9003&. 977?,4. '175089. • 

• • 
• • 
e • -
• •• 
• • 
• • 
• • 
• • 
e • -
• • 
• • ,/ ' 
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IJSP2 XEQ 
REV 

03/22/88 COLDIJATER RIVER - FPMS - s. LAKE TRIB - BRANCH co.' 
09/01/82 DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

ROAD SECTION 20 .5 

NO. HIJ CFS HL Tl/ CSM 

0 949.60 o.oo o. 00 o.oo o.oo 
1 954.90 110.00 3.04 951.86 110.00 
2 956.62 28 5 • 0 0 3068 952.94 285.00 
3 9 56 .85 410.00 3.36 953.49 410.00 
4 956 • 8 7 455.00 3. 36 953.51 455.00 
5 957 • 08 605.00 3.20 953.BA 605.00 

MIN ROAD ELEVATION 956.00 
OPENING NO. CULV. HEIGHT WIDTH LENGTH UIS 

NO. CULVERTS CODE OR DIAM I NV ER T 

i 1 12311. 5.00 81.00 9 49 06 0 

MI. 

DIS 
INVERT 

949.30 

CN) 
COEF F 

.• 02 4 

PAGE 78 
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YSP2 XEQ 03/22/88 
REV 09/01/82 

COLDYATER RIVER - FPMS - s. LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

RATING TABLE FOR SECTION 20.& 
NO. ELEV AREA 

0 9'19e5 
BANK FULL 951.8 

****•YARNING-BANKFULL OR 
1 95'1.9 
2 956.6 
3 956 • 9 
'I 956.9 
5 957.1 

o. 0 
't8.'I 

ZERO DAMAGE 
450.5 
876.7 
965.2 
975.1 

l 065. 2 

SEGMENT TABLE FOR SECTION 20.6 

CSM TOTAL 

DA= loO 
CFS 

o.o 
46.9 

ELEV BEL OY 
110.0 
285. 0 
410.0 
455.0 
6U5 .o 

1 
N 

---------ACRES FLOODED-------
DAMAGE CHANNEL NON-DAM 

.oo .oo .oo 

STf\RTING 
CSM 

FIRST PROFILE. FLO~ INTERPOLATED LINEARLY FROM 
.oo .oo .oo 110.00 
.oo .oo .oo 285.00 
.oo .co .oo 410.00 
.oo 
.oo 

SEG NO 
2 
C 

• 00 
.oo 

3 
N 

.oo 

.oo 
455.00 
605 • 00 

PAGE 

CRil 
ELEV 

8 

,FR IC1 ION 
SLOPE 

CHANNEL BOTTOM***** 
951.2 • 00003 
951.9 .00004 
952.1 .()0007 
952.2 • 00008 
952.5 .00013 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 110. 1. 65. 44 • 
11 o. VELOCITY FPS .37 .1u .47 .1s 

2 DISCHARGE CFS 285. 10. 142. 133-
285. VELOCITY FPS .52 .18 .70 .22 

3 DISCHARGE CFS '110. 18. 206. 186-
41 o. VELOCITY FPS • 72 .25 .97 .27 

4 DISCHARGE CFS 455. 21. 229. 205 • 
455. VELOCITY FPS .79 .28 1.01 • 3 0 

5 DISCHARGE CFS 6 05. .52. 31 o. 263. 
605. VELOCITY FPS 1.oti .37 1.tio .35 

1 ELEV 954.9 KO 2 08 7 0 • 93. 12'154. 8323. 
2 ELEV 9 5606 KO '16715. 166':il. 23341. 21705 • 

3 ELEV 956.9 KO 49722 • 2108. 25007. 22608. 
~ ELEV 956.9 KO 4 9952 • 2155. 25173. 22623. 
5 ELEV 957. 1 KO s210:;. 26 29. 26712. 22761 • 

• 
e 

• 

• •' 

•• 
•· 
•• ., 
•• 
• •• . ., 
•• 
• • 
• 
• 
• 
• 
•·· 
• 
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WSP2 XEQ 03/22/88 COLDWATER 

• REV 09/01/82 DISCHARGE 

KO 

• EL'::VATION A REA KO 
949.50 0. 
950. 2. 32. ,. 9 51 • 16. 525 • 
952. 62. 2102. 
953. 155 • 5850. 

• 954 • 290. 12 2 02 • 
955. 470. 22110. 
956 • 703 • 35938. 

• 957. 1021. 51345 • 
958 • 1674. 70E,4E,. 
359. 2783. 11131'1. 

• 960. 4342 • 18 3158 • 
361. e.122. 276957. 
362. 7922. 375867. 

• 363. 9722. 498247 • 
9 6'1 • 11522. 647296. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

RI VER - FPJ11S - s. LAKE TRIB - BRANCH 
FROM SOUTH LAKE TO GARFIELD ROAD 

TABLE FOR CROSS SECTION 20 .6 

KD BY SEGMENT 

1. 29. 1. 
1. 523. 1. 
1. 1883. 206. 
1. 4391. 1444. 
3. 7985. 4199. 

132. 13030. 8913. 
839. 191 04 • 15968. 

2419 • 2605£,. 22703. 
5813. 3381\E,. 30669. 

12071. 42'145. 56162. 
22533. 518 03 • 107846. 
35652. 61 707. 177405. 
48 8 35 • 72138. 247894. 
f,5291. 83324 • 337582. 
855(10. 95258. 449680. 

co., MI. "AGE BK 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

SCALES ARE 1 INCH= 

COLDWATER RIVER• FPMS • S• LAKE TRIB • BRANCH CO., MI. 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

100. CFS, AND 
_CROSS SECTION 20.6 

1.2 FEET/ ELEVATION 

PAGE SP 

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r 
958 • --

95 7 • --

956. --

955 • --

954 • --

953 • --

952.--

951. --

950.--

--- 0 

949.--
1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
o. 100. 200. 3 0 o. 400. 500. 600. 700. 800. 9 0 0 • 1000. 

DISCHARGE-CFS 

• 
• 
• 
• • . ' 
• 

958 • •• ·' 
• ,, 

95 7 • 

•: 
956 • 

955 • 

• 
954 • ._-
953 • 

952 • • • 
•:. 

951 • 

•• 
95 0. 

., 
•• 

949 • -~-
•: , ' 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - S. LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FROM SOUTH LAKE TO GARFIELD R04D 

RATING TABLE FOR SECTION 20.9 
NO. ELEI/ AREA 

0 951.0 o.o 
BANK FULL 953.3 '1804 

CFS 

o.o 
62.4 

DA= loO 
---------ACRES FLOODED-------
OAMAGE CHANNEL NON-DAH 

.oo .oo .oo 

STARTING 
CSM 

•••••~ARNING-BANKFULL OR ZERO DAMAGE ELEV BELOW FIRST PROFILE• FLOW INTERPOLATED LINEARLY FROM 
1 955.1 223.8 
2 956.7 523.8 
3 957.l 594.8 
4 957.1 6 08.2 
5 957.4 &77.0 

SEGMENT TABLE FOR SECTION 20.9 

CSM TOTAL 

110.0 
285.0 
4 10 • 0 
455.0 
6 05 • 0 

1 
N 

.oo 

.oo 

.oo 

.oo 
• OD _ 

SEG NO 
2 
C 

• 00 
.oo 
.oo 
.oo 
• D iJ 

3 
N 

• 00 
.oo 
• 00 
.oo 
.oo 

110.00 
285000 
410.00 
455.00 
&05.00 

PAGE 

CRIT 
ELEV 

9 

FRICTION 
SLOPE 

CHANNEL BOTTOM***** 
9 52 • 7 • 0 0 0 1 5 
953.4 .00013 
953.6 .00020 
953.7 .00023 
954-.0 • 00031 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 11 0 • o. 76. 3'1. 
11 o. VELOCITY FPS .11 .oo • 8'f .2& 

2 DISCHARGE CFS 285. 3. 16 3. 119. 
285. VELOCITY FPS .84 • 21\ 1 • 07 033 

3 DISCHARGE CFS 410. 1. 221. 17&. 
4 1 0 • VELOCITY FPS 1.CB .3'1 1.38 • ff 3 

'I DISCHARGE CFS 455 • 8. 25 o. 197. 
'155. VELOCITY FPS 1.11 .37 1.51 .47 

5 DISCHARGE CFS 605. 13. 325. 267. 
f, 0 5 • VELOCITY FPS 1.40 .45 1. 83 .57 

1 ELEV 955.1 KD 8949. 1. 619&. 2752. 
2 ELEV 95607 KD 251'+0• 2 45. 14457. 10'138. 
3 ELEV 957-1 KD 291 72 • 418. 1&2&'1. 12'190. 
4 ELEV 557.1 KD 29988. 4 62. 16&19. 1290B. 
5 ELEV 957 .4- KD 34-4 50 • 7 51 • 18'199. 15200. 

• 
• 
• 
•: 

• 
.,: ,, •. , . ' 
•· 
•• 

.I 
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WSP2 XE!l 03/22/88 
REV 09/01/82 

ELEVATION 
951.00 
952. 
353. 
954. 
955. 
956 • 
357. 
958. 
959. 
360• 
3610 
'H,2 • 
963. 
9 6't • 
9 6 5 • 

COLDWATER 
DISCHARGE 

KD 

AREA KD 
o. 
8. 188 • 

31. 1 093. 
102. 3701. 
217. 8629. 
37'+. 16682. 
582. 28496 • 
843. '144 63 • 

1242 • 56 7 23 • 
2105 • 86889. 
3'+b2o 140806. 
5222. 235347. 
102.2. 323672. 
8822 • '!33927. 

10622. 5692 31 • 

RIVER - FPMS - s. LAKE TRIB - BRANCH 
FROM SOUTH LAKE TO GARFIELD ROAD 

TABLE FOR CROSS SECTION 20.9 

KD BY SEGMENT 

1. 186. 1. 
1. 1067. 2'+. 
1. 3023. 677. 
1. 60 09. 2&01. 

22.· 10342. 6282. 
381. 15935. 12108. 

1465. 22468. 20474. 
3826. 29873. 23024. 
8625. 38 0 75 • 40188. 

16605. 47054. 77148. 
30146. 56777. 148424. 
41863 • 66827. 210441. 
556 25 • 77637. 2901Lt3. 
7'1896. 89198. 390619. 
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~SP2 XEa 03/22/88 
REV 09/01/82 

COLO~ATER RIVER - FPMS - So LAKE TRIB - BRANCH COot MI• 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

CROSS SECTION 20.9 
SCALES ARE 1 INCH= 100. CFS, AND 1.2 FEET/ ELEVATION 

PAGE 9P 

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
959. --

958 • --

957.--

956.--

955.-- •1 

953.--

952 • --

951.--•0 

950.--
1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
o. 100. 200. 3 0 o. 400. 500. 600. 700. 800. 9 oo. 1000. 

DI SCH AR GE -CFS 

959 • 

958. 

957 • 

956 • 

955. 

954 • 

953 • 

952 • 

951 • 

95 o. 

• 

•• ,I 
•· 

I 
Al -
• 
•i 

I 
I 
' er 
I 

., 
\ 

•• 

e: 
I 

el ., 
I 

e: 
I 
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• 

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

COEFK AKB 
300598 300598 

DCRIT 953o89 
3.2614 302614 

DCRIT 9 56 o O 8 
302616 3.2616 

DCRIT 9 57 o 36 
302619 3.2619 

DCRIT 957078 
302620 3.2620 

DCRIT 959oll 

TABLE OF VALUES FOR 
!JG TAK SIGMA DKE DKS 
.0000 00000 o O O O 0 oOOOO 

KBCRJT= 
oOOOO oOOOO o 000 0 .0000 

KBCRJT= 
.0000 .0000 • 0 0 0 0 .0000 

KBCRJT= 
.0000 .0000 o O O O 0 oOOOO 

KBCRIT= 
.0000 oOOOO • 0 00 0 oOOOO 

KBCRIT= 

BPR EQUATION 
!'! ALPHA AL PHA2 ~:U)Tn.a 

un.&. u~ 

o 134 7 1.0000 loOOOO 1801814 

• 099 0 loOOOO 1. 0000 3307750 

.0990 1.0000 1. 0000 33.7750 

00990 loOOOO loOOOO 33 o 77 50 

00990 loOOOO lo 0000 3307750 

ADDIID A~ V TT 
"'0 I "I\ "L.. " .&. • 

47308866 18600157 

93006122 46103411 

924~9714 526~7830 

90702B17 5'+0.5100 

90509698 50907782 

• 
• 
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•• I 
•• ' 
• 
• 
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• 
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IISP2 XEQ 03/22/88 
REV 09/01/82 

BRIDGE TYPE 2 

COLDIJATER RIVER - FPMS - s. LAKE TRIB - BRANCH 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

ROAD SECTION 21.0 

NO. HIJ CFS HL Tl.I 

0 951.30 o.oo o. 0 0 o.oo 
1 956.80 110.00 1.74 955 • 06 
2 958.58 285-00 1. 82 956.76 
3 960.62 410 • 00 3.56 957.06 
q 961.52 455.00 4 • 4 0 957 • 12 
5 963.04 605-00 5.62 957.42 

MIN ROAD ELEVATION 962 .0 o 

GIRDER BOTTOM ELEVATION= 958.18 

co. t MI• 

CSM 

o.oo 
110.00 
285.00 
410.00 
455.00 
605.00 

OPENING NO • = 1 

PA GE lOB 

• 
• 

• ' 
•• 
•: 

i 
! •: ' ! 

• 
•· 
• 

• 
• • 
• 
• 
• 
• 
• 
•· 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - s. LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FRO~ SOUTH LAKE TO GARFIELD ROAD 

RATING TABLE FOR SECTION 21.l 
NO. ELEV AREA 

0 952.6 o.o 
BANK FULL 954.9 '18. 4 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
1 95608 246.2 
2 958.6 580.Cl 
3 960,6 1266. 0 
4 'H,1.5 2 0 39.6 

ZERO OAMG 963.0 4165.8 

DA:: 1.0 
CFS 

o.o 
59.9 

ELEV BELOW 
IHI. 0 
285.0 
410.0 
455.0 
601.1 

-•------•ACRES FLOODED--•----
OAMAGE CHANNEL NON•DAM 

STARTING 
CSM 

.DO .OD .GO 
FIRST PROFILE• FLOW INTERPOLATED LINEARLY FROM 

.oo .oo .oo 110.00 

.oo .oo .oo 285.00 

.oo • 00 .oo 410.00 

.oo .oo .oo 455. 00 

.oo • co .oo 

PAGE 11 

CRIT 
ELEV 

FRICTION 
SLOPE 

CHANNEL BOTTOM***** 
954.3 .00012 
955.0 
955, 2 
955. 3 

.00010 
• 0 00 0 5 
.00003 

5 96300 4235.2 oos.o .oo .oo .oo 605.00 955.6 .00001 
WARNING••••••••••PROFILE NO 5 EXCEEDS SURVEY 

SEGMENT TABLE FOR SECTION 21•1 

CSM TOTAL 1 
N 

DATA BY • 0 FT• 

SEG NO 
2 
C 

COMPUTATION 

3 
N 

BASED ON VERTICAL EXTENSION OF END POINTS•••••••••• 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 110. o. 7 If. 36. 
11 o. VELOCITY FPS .65 • 00 • 77 .24 

2 DISCHARGE CFS 285. 5. 159. 122. 
285. VELOCITY FPS .11 .24 .98 .31 

3 DISCHARGE CFS 'I l O • 28. 21'1 • 167. 
41 o. VELOCITY FPS .67 .24 .90 .18 

4 DISCHARGE CFS 455. 44. 201. 209. 
455. VELOCITY FPS .51 .21 • 74 .13 

5 DISCHARGE CFS 605. 75. 170. 360. 
605. VELOCJTY FPS .31 .11 .52 .10 

1 ELEV 956.8 KD 10084. 1. 6816. 3267. 
2 ELEV 9 58.6 KO 28296. 375. 15878. 12042. 
3 ELEV 96006 KO 57409. 3918 • 30087. 23'104. 
4 ELEV 961.5 KO 8415 7 • 8135. 37415. 38607. 
5 ELEV 'l63.0 KO l 765'H • 21732. 51216 • 103646. 

. ' • 
• 
•· 
• ! 
•· ' ' 
• I 

•· \ 
• ' 
•· ' 
• i 

l 

•· l ., 
' ., 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

ELEVATION 
352-60 
953. 
9 5'1 • 
955. 
956. 
957. 
358. 
959. 
960. 
3 61 • 
962 • 
363. 
364. 
3 65 • 
3 66 • 
9b7. 

COLDWATER 
DISCHARGE 

KO 

AREA KO 
0. 
1. 18. 

l '1 • 4'12. 
54. 1852. 

14'1 • 5368. 
274 • 11413. 
451. 209'13. 
676. 3 4 3 73 • 
984. 5 0 2 93 • 

1587. 67683. 
26'18. 10&046. 
'1166. 173951. 
5942. 268238. 
7742. 36'+971. 
9542. '1848b3. 

11342. 631097. 

RI VER - FPMS - s. LAKE TR I B - BRANCH 
FROM SOUTH LAKE TO GARFIELD ROAD 

T A9 LE FOR CROSS SECTION 21.1 

KO BY SEGMENT 

1. 16. 1. 
1. 'I 40 • 1. 
1. 1694. 158. 
1. 4094. 1252. 
2 • 7553. 3845. 

93. 12 463 • 8332. 
746. 18 4 6 7. 15159. 

2199 • 25 3 25 • 22637. 
5357. 33031. 29000. 

113 03. 41552. 52601. 
21224. 508 35 • 100988. 
3'+496. 60706. 171295. 
47377. 71061. 240032. 
f,3485. 82172. 327b60. 
83296. 9'+031. 437365. 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

RA TI NG TABLE FOR SECTION 
r, o. ELEV 

0 956.9 
1 960.4 

BANK FULL 961.9 
2 962.l 
3 96207 
4 96209 
5 963.6 

COLDWATER RIVER - FPMS - So lAKE TRIB - BRANCH CO •• MI. 
DISCHARGE FRO~ SOUTH LAKE TO GARFIELD ROAD 

21.9 DA= 1.0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
o. 0 o.o 

55.4 110.0 • 0 0 .oo .oo 
131. 3 26606 .oo .oo .oo 
167 .4 285.0 .oo .oo • 00 
372.4 410.0 .oo .oo .oo 
504. 1 455.o .oo .oo .oo 
973.2 605.o .oo .oo .oo 

SEGMENT TABLE FOR SECTION 21 • 9 
SEG NO 

CSM TOT AL 1 2 3 
N C N 

PA GE 12 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

110.00 9 58 06 • 0 019 5 

285.00 9 59. 6 000184 
410.00 960 o l • 0 012 9 
45 5 • 0 0 9 60 .3 .00094 
605.00 960 • 8 • 00039 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 110. o. 11 o. o. 
11 o. VELOCITY FPS 1.99 • 0 0 lo99 .oo 

2 DISCHARGE CFS 285. 6. 253. 25. 
285. VELOCITY FPS 2.39 • '15 2. 45 .51 

3 DISCHARGE CFS 4100 37. 265 • 108. 
41 0 • VELOCITY FPS 1.98 .55 2. 16 .59 

4 DISCHARGE CFS 455. 55. 2'18 • 152. 
455. VELOCITY FPS lo64 .51 1 • 91 .57 

5 DISCHARGE CFS 6050 1230 201. 274 • 
60 5. VELOCITY FPS .97 .45 1 .37 050 

1 ELEV 96004 KD 2491 • 1. 2489. 1. 
2 ELEV 962 • 1 KO 6071. 18. 6019. 35. 
3 ELEV 96207 KO 10718. 611. 7939. 2167. 
4 ELEV 96209 KD 13697 • 1196. 8 713. 3787. 
5 ELEV 9 63 06 KO 30224. 55 11 • 11233. 13380. 

• 
• 

•: 

• 
" • 

•: 
•• "' 
• 

•• " 

•· ! .., 
• 
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WSP2 XEJ 03/22/88 
REV 09/01/82 

ELEVATION 
::::ac;.,:. - CJn 
✓..,.., • / .., 

957. 
958. 
359 o 

900. 
361. 
962. 
963. 
954 • 
365. 
966. 
967. 
368. 
969. 
370. 
971. 
")72 • 
973. 
:! 7 4 • 

AREA 

' o. 
o. 

10. 
20 o 

'17. 
720 

151. 
5390 

1271. 
21730 
31620 
4212 • 
52910 
6398. 
7534. 
8682. 
9832. 

10982. 
12 l 32 • 

COLDWATER RIVER - FPMS - s. LAI\ E TRIB - BRANCH 
DISCHARGE FR D!1 SOUTH LAKE TO GARFIELD ROAD 

KO·TABLE FOR CROSS SECTION 21.9 

KO KO BY SEGMENT 

3. 1. 2. 1. 
195. lo 1920 lo 
8020 lo 860. i 0 

19780 1. 197&. 1. 
3577 o lo 3575. 1. 
62630 10. 5793. 17 • 

15885. l '122 • 8924 o 4371. 
44260. 10025. 12711 o 211640 
94 376 • 29297. 17001. 47985. 

16 3423 o 56989. 21 775 o 845980 
255143. 923630 27 0 09 • 135731. 
364642. 135260. 32685. 196671. 
'1906300 185685. 3878'1. 2661350 
633260 • 244315. 45 295 • 343621. 
774449. 304169. 520 01 • 417406. 
930627. 371639. 591 01 • 4980590 

1105198 • 448278. 6&622. 587599 • 
1298984. 534645. 74559. 686362 • 
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WSP2 XEQ 03/22/88 
REI/ 09/,01/82 

SCALES ARE l INCH: 

COLDWATER RIVER - FPMS - s. LAKE TRIB - BRANCH CO., MI • 

DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

100 • CFS, AND 
CROSS SECTION 21 • 9 

1.2 FEET/ ELEVATION 

PAGE 12P 

l•••••••••l•••••••••l•••••••••l•••••••••I•••••••••I••~••••••l•••••••••l•••••••••I•••••••••I•u•••••••I 
965 • --

9&4 • --

963 • --

9&2 • --

961. --

•l 

9&0 •--

959 • --

958 • --

957 • -- •O 

956 •--

l•••••••••l•••••••••l•••••••••I•••••••••l•••••••••l••~••••••l•••••••••I•••••••••I•••••••••l•••••••••I 
o. 100. 20 o. 300 •. 'IO O. 5UO • 600. 700. BOO,. 9 oo. 1000. 

D ISCHARGE·•CFS 

. ' ' 

• 
• 
• 
···, 
• 

965 • ., 
, 

•• 
964 • 

•• 
963 • 

., 
962 • •··· 

• 
961 • 

•• 
96 0 • •• 

•·· 
959 • •• 

•• 
958 • 

957 • • 
•• 

9560 

•: 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPHS - s. LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FROM SOUTH LAKE TO GARFIELD ROAD 

---•--------------------------80/80 LIST OF INPUT 
TITLE DISCHARGE FROM GARFIELD ROAD TO P.o.E. 
CHANGE DISCHARGE 
DISCHARGE -1. 90. 225. 355. 
ENO 
REACH 21.95 1. 100. 100. 
SEGMENT 21.95 l N -19. 
NVALUE .Ob 
SEGMENT 21.95 2 C 12. 
NVALUE • •55 
SEGMENT 21.95 3 N 1000. 
NVALUE 0065 
SECTIOt.J 

ENDTABLE 
ROAD 
CULV1 
CULV2 
CULVl 
CULV2 
SECTION 

ENDTABLE 
REACH 
REACH2 
REACH 
REACH2 
ROAD 
CULVl 
CULY2 
SECTION 

ENDTABLE 
REACH 
REACH2 
REACH 
REACH2 
ROAD 
CULVl 

21.95 
-sso. 
-119. 
o. 
62. 
362 • 

22.0 
22.0 
3.5 
22.0 
3.5 
22.0 
-450. 
-1sa. 
so. 

22.1 
21.95 
22.4 
23.1 
22.s 
22.s 
2.s 
22.s 
-25. 
60. 

22.6 
23.1 
22.9 
23.l 
23.0 
23.0 

97 o. 
963.9 
956.9 
963. 
962. 

2.7 
1. 

1. 

970.3 
967.9 
966.7 

1. 
0.1 
1. 
-6.6 
2.1 
2 

974. 
972.9 

1. 
-6.2 
1. 
-.8 
2.7 
1 

-319. 
-19. 
6. 
112. 
600. 

300. 
12311 
84 • 
12311 
82. 

-350. 
-so. 
150. 

50 • 

2100. 

50. 
12311 
38. 

-25 • 
60. 

so. 

450. 

so. 
12311 

961.9 
962. 
957.9 
962.7 
966. 

31l0. 

956.8 

959.0 

'969.5 
967.3 
966.2 

so. 

2100. 

50. 

965.'I 

971.B 
974. 

50. 

450. 

so. 

DATA------------------------------
878 
87C 

405. 6050 870 
B7E 
87F 

962 • 8 7G 
87H 

9&1.9 87I 
87J 

969. 87K 
87l 
87M 

-219. 
-1. 
12. 
262 • 
100 o. 

956.7 

958 .6 

-25 o. 
o. 
1000. 

965 • 3 

o. 

96209 
957.5 
961.9 
961•9 
969• 

968.7 
96 7. 1 
9(,9. 

87N 
870 
87P 
870 
87R 
87S 

88 
89 
90 
91 
92 
93 
94 
95 
96 
98 
99 

100 
101 
l 02 
103 
104 
105 
l 06 
107 
108 
109 
110 
111 
112 
113 
114 
115 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RlVER - FPMS - So LAKE TRIB - BRANCH CO., Ml, 
DISCHARGE FROM GARFIELD ROAD TO P.O.E • 

------------------------------80/80 LIST OF INPUT OATA------------------------------
CULV2 3.5 42. 971,2 97lo2 116 
SECTiON 

ENOTABLE 
REACH 
SEGfol[I\IT 
NVALUE 
SEGIIE.N T 
NVALUE 
SEGKENT 
NV ALU£ 
SECTION 

ENDTABLE 
REACH 
SEGMENT 
I\IVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

ENDTABLE 
COMPUTE 

23.0 
-so.o 
'ID O, 

23.1 
23.l 
.060 
23.1 
.055 
23.l 
.035 
23.1 
-102, 
-1,5 
11, 
201. 
'150 • 

... ,. ,,.. 
C:'t .u 
2".o 
.055 
24,u 
.06 
24,0 
.065 
2~.u 
-100 o. 
-111, 
-5'. 
11. 
151, 

21,95 

980,4 
960, 

1. 
1 

2 

979,8 
972.0 
'l76.8 
978.6 
960. 

i. 
1 

2 

3 

l 010, 
999,'l 
996ol 
1000,5 
1 004 .6 

24.0 

o. 

50, 
N 

C 

N 

-72, 
o. 

, 61 • 
301. 

3bOiJ. 
N 

C 

N 

-211. 
-61. 
o. 
61 • 
211 • 

21.9 

976,'l, 

50, 
-12. 

11, 

450, 

979,5 
971.7 
977.7 
978,:. 

3600 • 
-11. 

11. 

211. 

999,'! 
999,9 
995,7 
1001, 1 
100 7, 4 

so. 

979,5 

976.8 

980, 

-12. 
1.5 
101 • 
't O l, 

1000.1 

1000,5 

100704 

-161. 
-11. 
s. 
111 • 

977, 7 

979.5 
971-'3 
977,8 
978.q 

999.4 
1 0 00 • l 
99&.~ 
1 002. 2 

117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
126 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
1'14 
145 
1'16 

146A 
147 
1 "8 

----------------~-------------END OF 80/80 LIST------------------------------
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COMPUTE 21.95 21.9 1~8 

--------------==============-SiARTING DATA FROM ~KLVlUU~ COHPUTAllONS------------------------------
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WSP2 XEQ 03/22/88 
REV 09/01/82 

COLDWATER RIVER - FPMS - So LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FRO~ GARFIELD ROAD TO P.O.E • 

RA TI NG TABLE FOR SECTION 21.95 DA= 1 • 0 
NO. ELEV AREA 

0 956.9 o. 0 
1 960.5 58.7 

BANK FULL 961.9 131.3 
2 962,2 195,3 
5 962,8 433.2 
4 963. 0 552,0 
5 963,7 100'1.0 

SEGMENT TABLE FOR SECTION 21.95 

CSM TOTAL 

CFS 

o.o 
90o0 

199. 8 
225.0 
355 .o 
'105,0 
6 05, 0 

1 
ti 

---------ACRES FLOODED--------
DAMAGE CHANNEL NON-DAM 

.oo 

.oo 
,00 
,OD 
.oo 
.oo 

SEG NO 
2 
C 

.oo 
, 0 0 
.oo 
, 0 0 

~ 0 0 
, 0 0 

3 
N 

.oo 
, 0 0 
.oo 
,00 
.oo 
.oo 

PA GE 15 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

90 • 0 0 958 • 4 .00110 

22 5 • 0 0 959 • 3 , 00094 
355.00 959 .9 , 0 00 76 
'105. 00 960, 1 , 000 6 2 
605.00 960 • 8 • 00036 

------------------------------------------------------------------------------------------------------------------------1 DI SCH ARGE CFS 90. o. 9 o. o. 
9 o. VELOCITY FPS 1.53 .oo 1.53 .oo 

2 DISCHARGE CFS 225. 6. 194. 25. 
22 5. VELOCITY FPS 1.12 ,32 1.0u 036 

5 DISCHARGE CFS 355. 38 • 211. 107. 
355. VELOCITY FPS 1.50 044 1 • 67 048 

4 DISCHARGE CFS '105. 52. 21 o. 143. 
405. VELOCITY FPS 1.31 .43 lo58 ,48 

5 DISCHARGE CFS &05. 126. 202. 277. 
6 0 5. VELOCITY FPS .94 • '14 1 • 33 • '19 

1 ELEV 960.5 KD 271 o. 1. 2708. lo 
2 ELEV 962.2 KD 6589. 48. 6421. 120. 
3 ELEV 962.8 KD 119'10. 8 36. 8292. 2812. 
4 ELEV 963.0 KO 15139. 1518. 9005. 461&. 
5 ELEV 963.7 KO 31393. 5967 • 1138 lo 1'10'15. 

• 
• ., 
• 
•· 
• ' 
• I 

'' • I 
• 
' ' 

• 
• I 

• 

• 
• 
• 
• 
• 

• 



• 
• • 
• • 

II SP2 XEQ 03/22/88 COLOl,JATER RIVER - FPHS - s. LAKE ·TRIB - BRANCH co •• MI. PAGE 15K 
REV 09/01/82 DISCHARGE FROM GARFIELD ROAD TO P.o.E. • 

KO TAB LE FOR CROSS SECTION 21.95 • 
• EL:'.VATION AREA KO K D BY SEGMENT 

956.90 0. 
957. o. 3. 1. 2. 1. 

• • 958. 10. 195 • 1. 192. 1. 
959. 26. 862. 1. 860. 1. 
3&0. 'H • 1978. 1. 1976. 1. 

• a 961. 12. 3511. 1. 3575 • 1. 
962. 151. 62&3. IO. 5793. 17. 
963. 539. 15885 • 1422. 892'1. 4371. 

• • 964 • 1211. 44260. 10025. 12 711. 21164. 
965. 2173. 9'137&. 29297. 17001. 47985. 
9660 3167. 162674. 56989. 21 775. 8385'1 • 

• 367. 4285. 2439 35. 92363. 27009. 124525. 
968. 5563. 345679. 135260. 326 85. 177704 • 
9 69 • 6999. 471530. 185685. 38784. 2'16975. 

• • 370. B534. &3993& • 244315. 45295. 350222. 
971. 10082. 802486. 304169. 52 0 01. 445229. 
Q 7'} - 11,~'>- QQl,.A: ~Q- ~71'-~Q- 59101. 551805. ., f c;._ - ............... ~. ✓ VT~.., ✓- .... .A. .... ...,.,. 

• • 373. 13182. 1192857. 4'18278. 6&622. &74542. 
374 • 14732. 1428219. 534645. 74559. 814657. 

• • 
• • 
e • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 



• 
e 

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

\ISP2 XEQ 03/22/88 
REV 09/01/82 

OPENING 
NO, 

1 
2 

COLD\IATER RIVER - FPMS - s. LA KE TR I B - BRANCH co •• 
DISCHARGE FROM GARFIELD ROAD TO P.O.E, 

ROAD SECTION 22.0 

NO, HW CFS HL T\I CSM 

0 956.80 o.oo 0,00 o.oo 0,00 
1 962, 33 90,00 1.60 960,73 90,00 
2 966.57 225,00 4,16 962,ifl 225.00 
3 966 • 79 355,00 3,84 962,95 355,00 
4 966.82 '105.()0 3,68 963,14 4 os. o a 
5 96 7 • 02 605,00 3. 28 963,74 605,00 

MIN RO AD ELEVATION 966,20 
NO, CULV. HEIGHT IJIDTH LENGTH U/S 

CULVERTS CODE OR D l /\ M INVERT 

1 i23ii. 3. 5 0 84,00 956,80 
1 12311. 3, 5 0 82,00 9 59 • 0 0 

MI, PAGE 16B 

D/S (Nl 
INV ER T COEFF 

956.10 ,02 4 
958,60 .024 

• 
• 
• 
• I 

•· ' 
• I 

i 

• -, ., 
~ 

•· . 
• 

• 
• 
• 
• 
• 
• 
• • 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

WSP2 XEQ 0~/22/88 
REV 09/Jl/82 

RA TING TAB LE FOR SECT I ON 
NO. ELEV 

0 957.0 
BANK FULL 962.0 

COLDWATER RIVER - FPMS - S. LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FROM GARFIELD ROAD TO P • O• E. 

22.1 DA= 1.0 
AREA CFS ---------AC RES FLOODED--------

DAMAGE CHANNEL NON-DAM 
o. 0 o.o 

131.3 84.4 .oo • 00 • 00 

STARTING 
CSM 

•••••WARNING-BANKFULL OR ZERO DAMAGE ELEV BEL OW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM 
1 962.3 197.'I 
2 96&.6 3684.2 
3 966.8 3 9 29. 7 
4 966.8 3957.3 
5 967.o 4187.3 

SEGMENT TABLE FOR SECTION 22.1 

CSM TOTAL 

90.0 
225.0 
355.0 
4 05. 0 
6 05.0 

1 
N 

.oo 

.oo 

.oo 
• QO 
.oo 

SEG NO 
2 
C 

.oo 

.oo 

.oo 
• r,o 
.co 

3 
N 

.oo 

.oo 

.Oil 

.oo 
• 00 

90.00 
225.00 
355.00 
'105.00 
&05.00 

PAGE I 7 

CRIT FRICTION 
ELEV SLOPE 

CH ANN EL BOTTOM••••• 
958 • 5 • 0 00 15 
959 • 'I • 0 00 0 0 
960 • 0 , 0 00 0 0 
9 60 • 2 • 0 00 0 ll 
9&0 • 9 • 00001 

------------------------------------------------------------------------------------------------------------------------
1 DISCHARGE CFS 90. 3 • 11. 10. 

9 o. VELOCITY FPS .&8 .13 • 72 .14 
2 DISCHARGE CFS 225. 83. 21. 115. 

225. VELOCITY FPS .01 • 0 E, .11 .06· 
3 DISCHARGE CFS 355. 132. 'f i. 181. 

355. VELOCITY FPS .10 .09 • 17 .as 
4 DISCHARGE CFS 'IO 5 • 151. 'I 1. 201. 

4 0 5 • VELOCITY FPS .11 .10 .19 .09 
5 DISCHARGE CFS 605. 2 28. &8. 309. 

605. Vt.l..U\;lll FPS .ib .i5 ~~ . , . "' , . ~., 

l ELEV 9 62. 3 KO 6&36 • 52. &453. 132. 
2 ELEV 9 E,6, & KO 197797. 72146. 2416 4. 101'187. 
3 ELEV 9 66 .8 KO 216'183. 80378. 25345. 1107&0. 
4 ELEV 966.8 KO """' n, ,. ":II' n 1 Th r r,CJ,"70 1 1 1. a -;r o 

t!.J..OCC..Je OJ...:J"fC• (:..,.,. , 7. .Li.1.0-.110• 

5 ELEV 967.0 KO 237094 • B95 21. 2&593. 120979. 

• 

•: 
•• 

'I 

• ' 
• 
• ' 
., 

- ' 

• 

• 
• 
• 
• 
• 
• 



• 
• 
• 

IISP2 X[g 03/22/88 

• REV 09/01/82 

• 
• Eli:VATION AREA 

957,00 o. 
357, ii. 

• 958, 8. 
359. 2'1. 
960, 45, 

• 961, 69, 
962. 131, 
363, 481, 

• 96'1 • 1191. 
965, 2074, 
96 6 • 3057. 

• 367, 4158. 
368, 5421, 
5169 • 6845, 

• 310, 6380, 
371, 9927, 
372, 11477. 

• 973, 13027, 
3 7 'I, 1'1577, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

COLOWAlER Rl VER - FPMS - s. LAKE TRIS -
DISCHARGE FRO~ GARFIELD ROAD TO P.O.[ • 

KD lABLE FOR CROSS SECTION 22.1 

KD KD BY SEGMENT 

o. 1. o. 
153. 1 • 151. 
776. l • 774, 

1846, 1. 1844, 
3394 • 1 • 3392. 
5821, 5. 5522. 

14186, 1 066, 8575. 
'10243. 86 07, 12305, 
88960. 27252, 16556. 

155804. 54111, 212 82, 
235105, 88691 • 26 4 71. 
334680. 130810, 32102, 
456718, 180'136, 38161, 
621352, 237930, 44622. 
785598 • 297904, 51314, 
965476 •. 364489, 58 3 72. 

1170852, '140186, 65 851, 
l '10 3 'I 05, 52555'1, 73746, 

BRANCH co •• MI, PAGE 17K 

1. 
1. 
l • 
1 • 
1, 
1. 

34'11 • 
18761, 
45151. 
80410, 

119943, 
171768. 
238122, 
338614. 
435414 • 
540440, 
661507. 
799829. 

• 

•: ' ' 
•· ! 
• ' 

' ., 
I 

., 
' 

•: ' 
., 

' ., 
• 
•· 
• 
• 
• 
• 
• • 
•· 
• 
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~SP2 XEQ 03/22/88 
REV 09/01/82 

RA TING TABLE FOR SECTION 
NO. EL EV 

a 965.1 
1 969.1 

BANK FULL 970.2 
2 971.1 
3 971.7 
4 971.8 
5 972.1 

COLD~ATER RIVER - FPMS - S. LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FROM GARFIELD ROAD TO PoOoE• 

22.4 DA= 1.0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNEL NON-DAM 
o.o o.o 

35.2 90.0 • oo .oo • 0 0 
57.1 162.8 .oo • 0 0 • 0 0 

110.9 225. 0 .oo .oo .oo 
197.9 355.0 .oo • 00 .oo 
224.7 4 05. 0 .oo .oo • 0 0 
313.2 605.0 • 00 • a c: • 00 

SEGMENT TABLE FOR SECTION 22.LJ 

CSM TOTAL 

1 DISCHARGE CFS 90. 
9 o. VELOCITY FPS 2.56 

2 DISCHARGE CFS 225. 
225. VELOCITY FPS 2.39 

3 DISCHARGE CFS 355. 
355. Vt.L.Ul. 1 l T FPS 2.32 

" DISCHARGE CFS 405. 
405. VELOCITY FPS 2.37 

5 DISC'i/\RGE CFS 6 05 • 
6 05. VELOCITY FPS 2 • '16 

1 EL.EV 969.1 KD 1501 • 
2 EL.EV 971.1 KD '1720. 
3 EL.EV 971,7 KD 7721. 

" ELEV 971.8 KO 8473. 

" t" I C" \/ a 7~ _ 1 ,..,., 11Ql.L""J_ 
~ L..~~ .. .,. t "- • .L ~., .,. .. .,,,. 

1 
N 

o. 
.ao 
o. 

• 00 
o. 

.uo 
o. 

.oo 
o. 

.oo 

1. 
1. 
1. 
1. , -~-

SEG NO 
2 
C 

90. 
2.56 
183. 
2.50 
215. 
2.54 
221. 
2.62 
279. 
2.99 

1499. 
'+ 189. 
5211. 
5395. 
.Cn'lO 
U UiC.. J • 

3 
N 

o. 
.oo 
'12. 

1.11 
140 • 
i.23 
178. 
1.29 
325. 
1.'+8 

1. 
529 • 

2509 • 
3077. 
c; Qt "'J 
..J / .,,_ I • 

PA GE 18 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

90.00 967.4 • 0 03 6 0 

225.00 9 68 • 5 • 00201 
355.00 9 69 • 4 .00194 
405.00 969. 7 • 0 02 05 
6C5.00 971 • 0 • 0 02 3 5 

• 
• 
• 
•: I 
• ' 
• • 1 

•: 

• 
•-: 
•• 1 

• •• 

•• 

'" 

•• 
• 
• 
• 
• 
• 
• 



• 
• 

\,/SP2 l\EQ 03/22/88 COLDWATER 

• REV 09/01/82 DISCHARGE 

• KO 

• ELEVATION AREA KO 
965.10 o. 
9 6 6. .5 • 57. 

• 967. 10. 278 • 
968. 20. 715. 
969. 34 • 1421. 

• 970. 52. 2459 • 
971. 98. 4502 • 
972. 285. 11228. 

• 973 • 691. 36337 • 
974. 1231. 86016 • 
975. 1 783. 131994. 

• 976. 2335. 187981. 
977. 2887. 259527. 
978. 3439. 349096. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

RIVER - FPMS - s. LAKE TRIB -
FROt~ GARFIELD ROAD TO P.o.E. 

TABLE FOR CROSS SECTION 22.4 

KO BY SEGM[NT 

1. 55. 
1. 27f,. 
1. 713. 
1. 1419. 
1. 2446. 
1. 3937. 
1. 5820. 

62. 8100. 
2054. 10976. 
45'11. 13 916 • 
7413. 171 79 • 

11590. 20819. 
17480. 24 8 4 2 • 

BRA.NCH co •• MI • PAGE 1 BK 

1. 
1. 
1. 
1. 
2. 

328. 
4811. 

27747. 
72515-

112467. 
160852. 
222934. 
300942. 

• 
• 
•· 
•• ., 

., 

• 
•• . •I 

. .. , ., 

·•I ., 
.\' 
• 
•· 
• ., 
• 

• 

• 
• 
• 



< 

• 
• 

WSP2 XE~ 03/22/88 COLDWATER RI VER - F PMS - s. LAKE TRIB - BRANCH co •• 

• REV 09/01/82 DISCHARGE FROM GARFIELD ROAD TO P.o.E. -
·• ROAD SECTlON 22.5 

NO. HW CFS HL Tl,/ CSM 

• 0 965 .40 o.oo o.oo o.oo o.oo 
1 971.76 9 0 • 00 2. 48 969.28 90.00 

• 2 972.53 225.00 1.28 971.25 225.00 
3 972 • 91 355.00 1.12 971.79 355.00 
4 9 73 • ()9 405.00 1. 20 971.89 405.00 

• 5 973.50 605.00 1.28 972.22 6 05 • 0 0 

• MIN ROAD ELEVATION 97 lo 3 0 
OPENING NO. CUL Vo HEIGHT wIDTH LENGTH U/S 

• NO. CULVERTS CODE OR DIAM INVERT 

1 2 12311. 2.50 38.00 965.40 

• 
• 
• 
• 
• 
-• 
• 
• 
• 
• ... • 

• 

HI• 

DIS 
INVERT 

965.30 

CNJ 
COE FF 

• 02 4 

PAGE 19B 

• 
• 
• 
•· • 

• 

•· 
• • 
• .., ., . 
• 

• 
•· 
• 
• 
• 

• 
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• 
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WSP2 XEQ 03/22/88 
REIi 09/01/82 

COLDWATER RIVER - FPMS - S. LAKE TRIB - BRANCH CO•• MI. 
DISCHARGE ~ROH GARFIELD ROAD TO P.O.E. 

RATING TABLE FDR SECTION 22~6 
NO. ELEV AREA 

0 965.5 o. 0 
BANK FULL 970.6 57.1 

•••••WARNING-BANKFULL OR ZERO DAMAGE 
l 971.8 131.2 
2 972.5 325.0 
3 972.9 473.9 
4 973.l 555.2 
5 973.5 74206 

S[GMENT TABL[ FOR SECTION 22ob 

CSH TOTAL 

DA= 1.0 
CFS 

o.o 
73.2 

ELEV BELOW 
'30.0 

225.0 
355.0 
405.0 
605.0 

1 
N 

---------ACRES FLOODED-------- STARTING 
CSM DAMAGE CHANNEL NON-DAM 

.oo .oo .oo 
FIRST PROFILE• FLOW INTERPOLATED LINEARLY FROM 

.oo 

.oo 

.oo 

.oo 

.oo 

SEG NO 
2 
C 

.oo .oo 90.00 

.oo .oo 225.00 

.oo .oo 355.00 

.oo .oo 405.00 

.oo .oo 605.00 

3 
N 

PA GE 2 0 

CRIT 
ELEV 

FR I CT I ON 
SLOPE 

CHANNEL BOTTOM•**** 
967.B • 00023 
969.0 .00030 
969.8 .00030 
970.1 .00025 
971.4 .00022 

------------------------------------------------------------------------------------------------------------------------
1 D rs CH ARG[ CFS 90. o. 69. 21. 

90. VELOCITY FPS .02 .oo • 89 .39 
2 0 I SCH ARGE CFS 225. o. 102. 123. 
225. VELOCITY FPS .87 .oo 1.08 .53 

3 DISCrlARGE CFS 355. o. 110. 244. 
355. VELOCITY FPS .90 .12 1. 07 .67 

4 DISCHARGE CFS 405. 1. 106 • 298. 
,, "'' \It"'! nrTTV " ""' OL 1 , 00 < 0 
-y u --'• , t... I., V ,._. ~ l I '. ~ •uo ... . , , oou 

5 DISCHARGE CFS 605. 2. 12 2. 'I 81 • 
605. VELOCITY FPS .85 • l 'I 1. 05 .79 

1 ELEV 971.8 KO 5698. 1. 4602. 1096. 
2 ELEV 972.5 KD 12559. 1. 6116. 6442. 
3 ELEV 972.9 KD 19954. "· 6966. 12985. 
4 ELEV 973.1 KD 2'1749. 11. 7379. 17358. 
5 ELEV 973.5 KO 41236. 113. 8384 • 32739. 

• 
• ., 

' • •• .,, 
,, • •• 

• 
• 

,/ .., 
.,. 

•: 
•• I 

• 
• 
•• -
-' •·· 
• 



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

WSP2 

<I ' ' ' 

XEQ 03/22/88 
REV 09/01/82 

EL::VATION 
965.50 
365. 
967. 
968. 
969. 
970 • 
9 71 • 
972. 
9 73 • 
974. 
975. 
9 76 • 
911. 
978. 

COLDWATER 
DISCHARGE 

KO 

AREA KD 
o. 
1. 17 • 
1 • 167. 

16. 511. 
28. 1103. 
"'I • 1992 • 
68. 3~91. 

171. 7 256 • 
507 • 22 4 07 • 

1011. 62 385 • 
1562. 1134 33 • 
2114. 163852 • 
2666. 228887. 
3218. 3109'12. 

RIVER - FPMS - s. LAKE TRIB -
FRO~ GARFIELD ROAD TO P.o.E. 

TAB LE FOR CROS:', SECTION 22.6 

KO BY SEGMENT 

1. 15 • 
1. 165. 
1. 509. 
1. 11 01 • 
1. 1990. 
1. 3291. 
1. 5031. 
6 • 7135. 

5 77. 9757. 
3681. 12714. 
6128. 15829. 
9738. 19 31 7 .• 

14890. 23186. 

BRANCH co., MI. 

1. 
1. 
1. 
1. 
1. 

67. 
204 0 • 

14648. 
51219. 
96476. 

139974 • 
196318. 
267679. 

PAGE 2 OK 

• 
• 
• ., 
•· 

' I 

I ., 
• • 

' 

• • ! 
• • 
• 
• • 
• 
•· 
•· 
• 
• 
• 
• 
• 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

RA TING TABLE FOR SECTION 
NO. ELEV 

0 970.9 
1 974.5 
2 975.B 

BANK FULL 976.0 
3 97606 
4 976.7 

COLDWATER RIVER - FPMS - s. LAKE TRIB - BRANCH co •• MI. 
DISCHARGE FROM GARFIELD ROAD TO P.O.E. 

22.9 DA= 1. D 
AREA CFS ---------ACRES FLOODED--------

DAKAGE CHANNEL NON-DAM 
o.o o.o 

29.3 90.0 .oo • 00 .aa 
51 • 6 225.0 .'oo .oo .oo 
57.1 256.l .oo .oo .oo 
81.7 355.0 .oo .oo .oo 
87.0 405.0 • 00 .oo .oo 

5 977.3 142.6 605.0 .oo .oo • 00 

SEGMENT TABLE FOR SE:CTJON 22.9 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PA GE 21 

STARTING CRIT FRICTION 
CSM (LEV SLOPE 

90.00 973.2 • 00583 
225 • 00 9 74 • 4 • 0083 2 

355.00 9 75 .2 • 008 2 l 
405.00 975 • 5 • 0 0975 
605.00 9 70 .8 • 0 08 7 2 

--------------------------------------------------------------------------------------------------------~---------------
1 DISCHARGE CFS 90. o. 90. o. 

90. VELOCITY FPS 3.01 .oo 3.07 .oo 
2 0 IS CHARGE CFS 225. o. 224. 1. 
225. VELOCITY FPS 4 • 4 2 .oo 4.41 1.61 

3 DISCHARGE CFS 355 • o. 325. 30. 
35 5. VELOCITY FPS If .81 .oo 4.88 2.01 

4 DISCHARGE CFS 405. o. 3&1. "4 • 
'105 • VELOCITY FPS 5o25 .oo 5. 33 2.21 

5 DISCHARGE CFS 605. o. 452. 153. 
605. VELOCITY FPS 5.02 .oo 5.62 2.'15 

1 ELEV 974.5 KO 1179. 1. 1177. 1. 
2 ELEV 975.8 KO 2456. 1. 2453. 2. 
3 ELEV 976.6 KO 3816. 1. 3638. 177. 
If ELEV 976 • 7 KO 3952. 1. 3734. 217. 
5 ELEV 977.3 KO 64 79 • 1. 4845. 1633. 

• 
• 
• 
• 
• 
• 
• 
• 
ii 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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I.ISP2 XEQ 03/22/88 
REV 09/01/82 

ELEVATION 
970.90 
971. 
3 72 • 
373. 
'174. 
975. 
976. 
977. 
9 78 • 
979. 
380. 
981. 
982. 
983. 

COLDI.IATER 
DISCHARGE 

KO 

AREA KO 
o. 
o. 3. 
4. 87. 

12. 346 • 
23. 8 33. 
37. 1598. 
57. 2749. 

116. 5226. 
342. 1383&. 
791 • 44 551-

13'12. 968'19. 
189'1. 1'12060. 
2'1'16. 200 968. 
2998. 275918. 

RIVER - FPMS - s. LAKE TR I B -
FR0."1 GARFIELD ROAD TO P.O.£ • 

TA!:ILE FOR CROSS SECT ION 22.9 

KO BY SEGMENT 

1. 1. 
1 • 84 • 
1. 344. 
1. 9;31. 
1 • 1595. 
1. 2111. 
1. 4287. 
1 • 6241. 

153. 8623. 
29570 115 72. 
5028 • 1'1539. 
8132. 17 8 77 • 

12617. 215 93. 
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1. 
1. 
1. 
1. 
1. 

633 • 
7254. 

35575. 
82215. 

121150. 
172103. 
237187. 
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WSP2 XEQ 03122188 
REV 09101182 

OPENING 
, NO• 

1 

COLDWATER RIVER - FPMS - s. LAKE TR I B - BRANCH co., 
DISCHARGE FROM GARFIELD ROAD TO P.o.E. 

ROAD SECTION 23.0 

NO. HW CFS HL Tl,/ CSM 

0 971.20 o.oa o. 0 0 o.oo o.oo 
1 9 76. 97 90.00 2.16 974.81 90.00 
2 9 77 • 81 225.00 1.60 976.21 225.00 
3 978.06 555.00 1 • 04 977.02 ~ 55 • 0 0 

. 4 978.19 405.00 1.04 977.15 4 05 • 0 0 
5 978.45 &u5.oo .12 977.73 605.00 

MiN RO AO ELEVATiON 976.40 
NO. CULV. HEIGHT WIDTH LENGTH UIS 

CULVERTS CODE OR UIAM INVERT 

1 12311. 3.50 42.00 971.20 

,-vz...-

MI. PA GE 22B 

DIS (Nl 
INVERT C OEFF 

971.20 .02 4 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

RAT I NG TABLE FOR SEC TI ON 
NO. ELEV 

0 971.7 
BANK FULL 976.8 

COLDWATER RIVER - FPMS - s. LAKE TRIB - BRANCH CO., MI. 
DISCHARGE FRO~ GARFIELD ROAD TO P.O.E. 

23.1 DA= 1 • 0 
AREA CFS ---------ACRES FLOODED--------

DAM AGE CHANNEL NON-DAM 
o.o o.o 

57.1 8606 .oo • 0 0 .oo 

STARTING 
CSM 

•••••WARNING-8ANKFULL OR ZERO DAMAGE ELEV BELOI.I FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM 
1 977.0 62.7 
2 977.9 120.3 
3 978.l 149.9 
4 978.3 186.9 
5 978 • 5 267.4 

SEGMENT TABLE FOR SECTION 23.1 

CSM TOTAL 

9 o. o 
225.0 
355.0 
1\05.Q 
605.0 

1 
N 

.oo 

.oo 

.oo 
~oo 
.oo 

SEG rJO 
2 
C 

.oo 

.oo 

.oo 

.oo 
• 0 0' 

3 
N 

.oo 

.oo 
• 00 
• 00 
.oo 

90 • 0 0 
225 • 0 0 
355.00 
i+os.oo 
605.00 

r , 

PA GE 2 3 

CRIT FRICTION 
ELEV SLOPE 

CHANNEL BOTTOM••••• 
974 • 0 • 00087 
975 • 2 • 0 0172 
976 • 0 • 0 02 8 3 
976 • 3 • 002 75 
9 77 • 6 • 0 03 31 

------------------------------------------------------------------------------------------------------------------------
1 DISC;tARGE CFS 90. o. 88. 2. 

9 o. VELOCITY FPS 1.50 .oo 1.51 • "9 
2 DISCHARGE CFS 225. o. 1 78. 47. 
225. VELOCITY FPS 2.22 .oo 2 • 36 1.04 

3 DISCHARGE CFS 355. o. 257. 98. 
355. VELOCITY FPS 2.85 .oo 3.17 1•42 

4 DISCHARGE CFS 405 • o. 255. 150. 
4 os. VELOCITY FPS 2 • 78 .oo 3.,H lo'+6 

5 DISCHARGE CFS 605. o. 306. 299. 
6 05. VELOCITY FPS 2.96 .oo 3 • 'I 0 1.69 

1 ELEV 911. 0 KO 3016. 1. 2993. 21. 
2 ELEV 911. 9 KO 5122 • 1. 4377. 744. 
3 ELEV 978. 1 KO 6621. 1. 4892. 1 729. 
4 ELEV 9 78 • 3 KD 7444 • 1. 5137. 2306 • 
5 ELEV 9 78. 5 KD 9931. 1. 5E.96. 4234. 
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WSP2 XEQ 03/22/88 
REV 09/01/82 

EL!::VA TION 
371.70 
9720 
9 73 • 
9 7 't • 
975. 
376. 
377. 
978. 
379. 
980. 
981. 
982 • 
983. 
9 84 • 

COLDWATER 
DISCHARGE 

KD 

AREA KD 
0. 
1. 1. 
5. 123. 

14. 424 • 
25. 963 • 
40. 1788. 
63. 3059 • 

134. 6 038 • 
116. 11425 • 
9 01 • 528260 

1452. 104903. 
2004. 152673. 
2556. 214598 • 
3108. 2930'19 • 

RIVER - FPMS - s. LAKE TR I B -
FROl-1 GARFIELD ROAD TO P.o.E. 

TABLE FOR CROSS SECTION 23.1 

KD BY SE.GM ENT 

1. 4. 
1. 121. 
1. 422. 
1. 961 • 
1. 1786. 
1. 2993. 
1. 4654. 
2. 6679. 

299. '1179. 
3303. 12136. 
5556. 15176. 
8906. 18590 • 

13716. 22382. 

BRANCH co., MI. PAGE 23K 

1. 
1. 
1. 
1 • 
1. 

21. 
1196. 

10507. 
42780. 
89137. 

130314. 
183919. 
252097. 
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WSP2 XEQ 03122/88 
REV 09/01/82 

RATING TABLE FOR SECTION 
NO. ELEV 

0 995.7 
1 998.5 
2 999.7 
3 1000.1 

BANK FULL 1000.1 
4 1000.1 
5 1000.3 

COLDWATER RIVER - FPMS • S. LAKE TRJB - ,BRANCH CO•• MI. 
DISCHARGE FROM GARFIELD ROAD To P.o.E • 

2'1 • 0 DA= l. 0 
AREA CFS ---------ACRES FLOODED-•------

DAMAGE CHANNEL NOt,i-DAN 
o. 0 o.o 

32.9 90.0 .oo .oo .oo 
99.4 225.0 .oo .oo • 00 

180.4 355.0 .oo • 00 • OD 
185.4 3 75. 5 . .oo • 0 0 • 00 
192. 5 4 os.o .oo .oo .oo 
252.2 605.il .oo • 00 .oo 

SEGMENT TABLE FOR SECTION 24. a 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PAGE 24 

STARTING CRIT FRICTION 
CSM ELEV SLOPE 

.90. 0 0 997 • 3 • 0 055 7 
225 • 0 0 998 • 3 • 00562 
355.00 999 • 0 • 0 05 2 0 

405.00 999 • 2 • 0 05 96 
605.00 999.9 .00120 

------------------------------------------------------------------------------------------------------------------------
l DISCHARGE CFS 90. o. 90. o. 

90. VELOCITY FPS 2.75 .oo 2.74 .oo 
2 DISCHARGE CFS 225. '16. 179. o. 
225. VELOCITY FPS 3. 08 1 • 04 3.27 .oo 

3 DISCHARGE CFS 355. 153. 202 • o. 
355. VELOCITY FPS 208'1 1 .30 3.22 .oo 

'+ DISCHARGE CFS 405 • 184. 221. o. 
405. VELOCITY FPS 3.02 1.43 3.45 .oo 

5 DISCHARGE CFS 605. 3 29. 2760 o. 
605. VELOCITY FPS 3.22 1,79 'I• 02 .oo 

1 ELEV 998.5 KD 12 06. 1. 1204. l • 
2 ELEV 999.7 KO 2532. 8&. 2445. l • 
3 ELEV 1000.1 KD 4705 • 17 08. 2996. 1 • 
4 ELEV 1000.1 KO '1992. 13 29. 31)62. 1. 
5 ELEV 1000.3 KO 6855 • 34 54 • 3400. 1. 
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• REV 09/01/82 DISCHARGE FROM GARFIELD ROAD TO PoOoEo •• ' i 
' • KO TAB LE FOR CROSS SECTION 24o0 • I 

• ELEVATION AREA KO KO BY SEGMENT 
995070 Oo • ' 
9960 lo 9o lo 60 lo 

• 9970 llo 253 o lo 2510 lo 
9980 250 8150 lo 8130 lo 

., 
' 

9990 '12 0 16810 lo 16 790 1 0 , I 

• 10000 1580 4365 o 13600 28 760 1 0 

10010 4 78 o 155810 105840 46160 430 •: I 
10020 9170 3B0210 295010 68400 15490 

• 10030 14 74 o 72382'0 572820 94 06 o 56540 
10040 21350 1192080 94 719 o 122730 121290 •• I 
10050 28840 1800490 1432440 154450 212930 

• 10060 37260 2556970 2034840 189010 332610 
10070 46600 3472090 276312 o 226300 482170 

., 
I 

10080 56850 4564410 3625270 26 622 o 672240 

• 10090 67780 5852530 4634210 308740 909410 
10100 7951 o 733850 o 5814140 35 369 o 1170470 

., 
I 

1011 o 9159 o 8929210 7109000 400~90 1413430 

• 10120 103700 10713520 B572640 44 8 88 o H,78120 
10130 115810 1271566 o 10222990 500190 1972100 •• ' 
10140 12 7 92 o 149'17330 12071000 55 3 98 o 2296640 ' 
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NOTE' Limits of flooding shown may vary from actual 

locations on the ground and due lo inherent aerial 

photographic displacement the photographic image 

may vary from true ground loco/ion. 
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