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depth or flow during the 100-year event.. This map 
re~res~nts the best available information available at 
this t1llle, The map oay be subject to revision if more 
accurate information becomes available in the future, 
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Introduction 

Hydraulic calculations were performed for the 
Shiawassee River from Owosso City to Corunna corporate bound
aries in Caledonia Township. Field cross section data were 
surveyed by Commonwealth Associates in January, 1979. The 
flood flows for 10-, 50-, 100-, and 500-year recurrence 
intervals were approved by Michigan DNR. A 2-foot contour map, 
mapped by Abrams Aerial Survey Corporation in 1969, was used 
for the study. The results were transferred to an enlarged 
U.S.G.S. topographic map. This study was performed by 
Commonwealth Associates Inc., Jackson, Michigan, and the 
Project Manager was v. Danushkodi, P.E. 

Method Analysis 

The HEC-2 computer program was utilized in the entire 
hydraulic analysis. 

Variables and Coefficients 

Manning's Roughness Coe,fficients 

For channel 
For overbanks 

0.030-0.031 
0.050-0.080 

Coefficients for floodway 

Contraction 
Expansion 

Coefficients for Bridges 

None 

Ratios 

Contraction 
Expansion 

High-Water Marks- -

None 

Starting Conditions 

0.10 
0.30 

1:1 
1:4 

Flood levels deterntined for the FIS of Owosso by 
Gove Associates were used to start hydraulic calculations • 
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Special Problems 

Gove Associates ex·:ended their hydraulic analysis by 
using the cross sections 249.350, 250350, 3 and 4 obtained for 
the present study. The results shown in this report are 
basically the same as those of Gove Associates. However, 
minor corrections were made ,:o their model to match the 
computer printout with the f.Loodway map. Also, it was 
necessary to continue the hydraulics by one more section 
up to Corunna corporate boundary line. 

References 

None 

Cross Section Reference 

SECNO 
ID in 

Profile 

249350 A 
250350 B 

3 C 
4 D 
5 E 

Bridge Notes and Sketches 

None 

' 

Description 

Surveyed valley section 
Gove Associates section'. 
Surveyed valley section 
Surveyed valley section 
Surveyed valley section 
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CALEDONIA TOWNSHIP SHIAWASSEE COUNTY 
C 
Tl 
T2 
T3 

100 YEAR FLOOD PROFILE STARTING WSEL PROVIDED BY GOVE ASSOCIATES 
SHIAWASSEE RIVER 

Jl I CHECK l~Q NINV IDIR STRT METRIC HVINS 

-1. 4. o. o. 0.000000 

J2 NPRCF IFLCT PRFVS XSECV XSECH 

1.000 0.000 =l.000 0.000 0.000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

QT 
NC 

.... ,... I\ I'\ I'\ 

..)0•VVV 

6,000 
.oso 

' n. n n. .l. vvv 

4el0.000 
.o~o 

c., nnn 
_,~. vvv 

6450.000 
.031 

SURVEYEC VALLEY SECTION A 

Xl 249350,000 
GR 732,900 
GR 720,800 
GR 720.400 
NC .060 

15.000 
1e62.ooo 
2000.000 
2136.000 

.060 

2000.000 
728.600 
719.700 
722.300 

.030 

MADE UP VALLEY SECTION e 
Xl 250350.000 
GR 728.700 
GR 720.300 
GR 726.000 
NC .080 
ET 0.000 

13.000 
1e5o.ooo 
2086.000 
2190.000 

.070 
0.000 

2000.000 
728,000 
720.100 7:?A.nnn 
·--:030 

0.000 

SURVEYEC VALLEY SECTION C 

:,1 nnn ............. .., 22.000 

7250.000 
, l 00 

2146.000 
1868.000 
2036.000 
2146.000 

0.000 

2146.000 
1980.000 
2096.000 
2210.000 

0.000 
0.000 

o.oo 

FN 

0.000 

9130.000 
.300 
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728.300 
719.600 
726.300 

0.000 

600.000 
726.000 
721.000 
729.000 

0.000 
0.000 

o.o 

ALLDC 

0.000 

4,nno 

7250.000 
0.000 

0.000 
1968.000 
2086.000 
2153.000 

0.000 

1090.000 
1990.000 
2116.000 
2300.000 

0.000 
9,100 

Q 

o. 
IBW 

WSEL 

733.300 

CHt,; II' 

FQ 

0.000 

ITRACE 

0.000 

39.000 

7250.000 
0.000 

0.000 
724.900 
719.400 
729.000 

0.000 

°' nnn ,.. ,.. n 
lV'1'VelJVV 
721.500 
721 .100 

o.noo 
0~000 
0.000 

0.000 1s.ooo 

150.000 200.000 

0.000 
0.000 

0.000 
19R0.000 
2096,000 
2248.000 

0.000 

0.000 
2000.000 
2136.000 

n.ooo 
0~000 
0.000 

0.000 
0.000 

0.000 
724.800 
720.300 
729.600 

0.000 

0.000 
720.400 
723.000 

o.ono 
().Q()() 

1955.000 

PAGE 

0.000 
0.000 

0.000 
1993.000 
2116.000 
2362,000 

0.000 

" r.nr. u.vuv 
2036.000 
?146.000 

0.000 
0.000 

2885.000 
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Xl 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
ET 

Xl 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
,cc, 

QT 
NC 
ET 

Xl 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
EJ 

3,000 
741,700 
733,300 
731,200 
723.600 
721,200 
7cl.400 
723,300 
731,100 
732,000 

0,000 

44,000 
588,000 

1373.000 
1eo4,ooo 
2000.000 
2055,000 
2105,000 
2144,000 
2596,000 
3c31.ooo 

0.000 

2000.000 
739,100 
732,200 
732,900 
721,300 
721,300 
721,100 
727,100 
730,400 
730,900 

0,000 

SURVEY~C VALLEY SECTION D 
4,000 

738,000 
732,000 
724,200 
722,100 
722,500 
722,400 
731,200 
i'"l"l 1 nn •J6:ooo 

,070 
0,000 

37,000 
1360,000 
1780,000 
... " l'I. " ,.. n " c"uuu.uuu 
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2140,000 
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1574,.000 
1919,000 
2020.000 
2070.000 
2120.000 
2510.000 

0.000 
0.000 

0,000 
734,300 
731,400 
726.100 
721,100 
-,-.1 ~nn 
fC:1 CIC.UV 

722,500 
731.300 
732,100 

0.000 
1970,000 

0.000 
732,000 
726,000 
722,000 
722,500 
722,500 
730,500 
731,500 

0.000 o.voo 
0,000 
0,000 

0.000 
737.300 
733,700 
722,500 
722,400 
731.700 
735,800 

0.000 
n nnn vevvv 

PAGE 

0.000 
1345,000 
1662,000 
1989,000 
2045,000 
2095.000 
2140,000 
2459,000 
3175,000 

0,000 
2750,000 

0,000 
1590,000 
1990,000 
2030,000 
2080,000 
2130,000 
2339,000 
3079,000 

0,000 
n nnn 
vevvv 
0.000 
0,000 

0,000 
!6?4,000 
1991,000 
2030,000 
2080,000 
2135,000 
2613,000 

0,000 
0.000 

? • 
e 
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81/02/JJ. 

SE.CNC 
G 
TIME 
SLOPE 

<>Pi<CF l 

o5.2e.4J, 

DEPTH 
QLOE 
VLOE 
XLOEL 

CWSEL 
GCH 
VCH 
XLCH 

CCHV= .100 CEHv= .300 
<>SECNO 249350.000 

CRl\.lS 
QR08 
VR08 
XLOBR 

3280 CROSS SECTIO~ 249350.00 EXTENDED 

SuRVEYE.C VALLEY SECTION A 

249350.00 
7250. o.oo 

.000112 

13.90 
777. 
1.02 o. 

733.30 
5506. 

2.84 o. 

o.oo 
967. 

.92 o. 

FLO~ DISTRIBUTICN FOR SECNO= 249350.00 

WSEU< 
ALOB 
XNL 
iTRIAL 

EG 
ACH 
XNCH 
IDC 

3.70 FEET 

733.30 
764. 
.oso 

0 

733.40 
1938. 

,031 
0 

HV 
AROB 
XNR 
ICONT 

.10 
1056. 

.050 
0 

CWSEL= 733,30 

HL 
VOL 
WTN 
CORAR 

o.oo 
o. 

0.000 
o.oo 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
E.LMIN SSTA 
TOPW'ID END ST 

o.oo 
o • 

719.40 
500.00 

720,80 
722.30 

1862,00 
2362.00 

~STA= 1862. 
PER Q: 

1868. 
• l 

1993. 2000. 2146, 2153. 2248, 2362. 
Ar.JC A -,..,,L.~-

VEL= 
' " ., ~~:s 

.u.~cr-L11"\ ~cn"lC'n nnn 
"~~~l~V C~UJ~V•VVU 
3280 CROSS SECTIO~ 250350.00 EXTENDED 

MADE UP VALLEY SECTION E 

250350.00 
7250. . ' • l l 

• 000121 

13.31 
703. n, .oc 
600. 

733.41 
5611. 

-, A~ 

.3 • U...l 
1090 • 

o.oo 
936. n-. 

o 7 I 

1090. 

2,0 l,4 75,9 1,1 
1nQ_A 1,.s 1937.B 63,0 
--1~3 1.4 2.8 1.2 

4,70 FEET 

o.oo 
818. 

nLn .vov 
0 

733.53 
1851. 

n-,n 
eVJV 

0 

.11 
961 • 

n.c.n • vuv 
0 

.12 
84. 
n..,, 

• V..J 1. o.oo 

fLOw DISTRIBUTICN FOR SECNO= 250350,00 CWSEL-= 733.41 

7,4 4.9 
536,7 456,0 

1, 0 • !:I 

.oo 
10. 

7':)I\ 1 I\ 
fC.Ve.lV 

450.00 

721.50 
723.00 

1850.00 
2300.00 

STA-= 1850, 1980, 1990, 2000, 2146. 2190. 2210, 
PER Q= 7.3 .a 1.6 77.4 6,5 1.7 

2300. 
4.7 

441.3 AREA= 657.0 64.0 96,5 1850,8 391.8 128.l 
VEL= .8 .9 1.2 3,0 1.2 1.0 .0 

<>SECNO 3.000 

3265 DIVIDED F~CW 

PAGE 3 • 
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81/02/13. 05.2E.43. 

SECNO DEPlH CWSEL ClillNS WSELK EG HV HL OLOSS BAl',K ELEV 
C QLOE CCH QfiOB ALOB ACH AROB VOL TWA LEFT/RIG~T 
TIME VLOE VCH VROB XNL XNCH XNR WTN 1:LMIN SSTA 
SLOPE XLOEL XLCH XLOBR ITkIAL IDC ICONT CORAR TOPWID ENDST 

3280 CRCSS SECTIOt-. 3.00 E.XTEl',DED 3.01 FEET 

SLRVEYEC 1/ALLE'r SEClION C 

3.oo 12.81 733.61 o.oo o.oo 733.69 .08 .16 .oo 723.60 
7250. 556. 4927. 1767. 1353. 1770. 3763. 247. so. 723.30 

~n .41 2,78 .47 .080 .030 .070 .031 720.80 1364.36 • ..,v 
.000112 1355. 1355. 1355. ---2 0 0 o.oo 2114.16 3490.00 

FLOW DISTRIBUTICN FOR SECNO= 3.oo CWSEL= 733.61 

'STA= 1364. 1828. 1989. 2000. 2144. 2304. 
5.8 

689.9 

2459. 
3.3 

489.6 

2791. 3175. 3490. 
6.5 

969.9 
nr-n ..-,._ 
t"C. M: \ii• 

AREA= 
VEL= 

"SECNO 4.000 

.., ' .., . , 
748.9 

.3 

4 ~ 1 1 
..:J • ..,J ..L Ii ... 

507.6 96.3 
.5 .8 

5URVEYEC ~ALLEY SECTION D 

4.00 
7250. 

.49 
• 000153 

i2.20 
519. .4e 

1650 • 

...,...,_.., nn ,.,..,.cu 
5286, 

3.10 
1650. 

n nn 
UeUV 

1445. 
.52 

1650. 

68.,0 
1770,2 

2.8 

n nn 
V•VV 

1077, 
.080 

0 

.6 

7~~ 01 

'1706: 
.030 

0 

FLOw DISTRIBUTICN FOR SECNO= 4.00 CWSEL= 

.5 

• l 1 
2790, 

.070 
0 

733.80 

5.3 
887.4 

.4 

.21 
483. 
.030 
o.oo 

3.5 
726.l 

.3 

.01 
123. 

721.60 
1747.52 

.5 

724.20 
724.40 

1580.97 
3328.49 

STA= 1581. 1970. 2000. 2149. 2339. 2507. 21':79. 
3.3 

465.4 

3079. 3328. 
PER Q: 

AfffA= 
VEL= 

5.0 
884. 3 

.4 

2.2 72.9 
193.2 1705.7 

• 8 3 .1 

<><;FC:NO 5.000 
---· - -SOR~EYEC \/ALLEY SECTION E 

5,00 
7200. 

.1: 8 
.000337 

12.50 
17. 
.44 

291 0. 

734.30 
6452. 
4.64 

2910. 

o.oo 
671. 

.74 
2910. 

1.2 3.7 
775.7 496.5 

• 7 .5 

o.oo 
173. 
.010 

2 

734.61 
1390. 

.030 
0 

.5 

.30 
906. 
.010 

0 

4.8 
819.0 

.4 

.63 
752 • 
.030 
o.oo 

1.0 
233.3 

.3 

.06 
208. 

721.80 
783.04 

725.20 
725.20 

1759.94 
2542.98 
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81/02/13. 05.28.43. 

SECNC DEPTH C\1SEL Cf<IWS wSELK EG HV HL Q QLOE QCH Qf.08 ALOB ACH AROB VOL 
TIME VLOE VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR 

FLOri DiSfAi8UTiCN FOR SECNO= s.oo Cil/SEL= 
~~, ~n , .., ..... ..,u 

STA= 1760. 1846. 1919. 1991. 
.2 

2000. 2120. 2135. 
PE:R Q= 

AREA= 
VEL= 

• l 23,7 
.2 

.2 
51 .4 54.3 

.3 .3 

.5 89.6 
43.7 1389.9 

.9 4.6 

l. 5 
87.8 

1.2 

.9 
96.9 

.7 

OLOSS BA~K ELEV 
TWA LEFT/RIG~T 
ELMIN SST/1 
TOPWID ENOST 

2178. 2275. 2510, 2543. 
1. 2 • 0 3.2 

286.6 
.8 

2353. 
2.5 

226.6 197.0 11,6 
.8 .s . 2 
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.81/02/13. o5,2e.43. 

~~OO*ti-,Q,,a,,a,,a,,a.oooo,a.,c;i.ooitO***O*O***'°'°"**'°*OOOOOiHHto-a-00000 

~EC2 ~ELEASE •CATEO ~ov 76 UPDATED APRI 1980 
ERROR CORR - 01,02,03,04 
~COIFICATION • 50,51,52,~3,54 

*~******o*****************~*********************** 

Tl CALEDO~IA TOW~SHlP SHIAWASSEE COUNTY ~-· 100 
,.,_ .... ,..,..,,,..__..,, r -- FLOOOWAY I ,:: l t.At'I f""f'l'.Ur lLC. 

13 St-IAWAS~EE RI\/ER 

Jl !CHECK I~Q ~INV IDIR STRT 

-10. (:, o. o. 0.000000 

J2 NPRCF IFLCT PRFVS XSECV XSECH 

15,000 0.000 -10.000 0.000 0.000 

• PAGE 6 

• 
• 
• 
• METRIC HVINS Q WSfl FQ 

o.oo o.o o. 733.300 0.000 • FN ALLDC IBW CHNIM ITRACE 

0.000 0,000 0.000 0,000 0,000 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• • 81/02/13• o5.2e.43. PAGE 7 

• SECNC DEPTH CWSEL CRIIIIS l,SELK EG HV HL OLOSS BANK ELEV • G OLOE QCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOE VCH VROB XNL XNCH XNR WTN ELMilli SSTA • SLOPE XLOEL XLCH XLOBR ITRIAL roe ICONT CORl>R TOPWID ENDST • 

"PROF 2 • CCHV= .100 CEHII= .300 • 0 SECNO 249350.000 
3280 CRCSS SECTION 2493So.oo EXTENDED 3.10 FEET • S~RVEYEC VALLEY SECTION A • 

·249350.00 13.90 733.30 o.oo 733.30 733.40 .io o.oo o.oo 720.80 • 7250. 777, 5506. 967. 764. 1938, 1056, o. o. 722,30 • 0,00 l. 02 2,84 ,92 .050 ,031 ,050 0,000 719,40 1862.00 
.000112 o. o. o. 0 0 0 o.oo 500.00 2362.00 

• 0 SECNO 250350.000 • 3280 CROSS SECTIO"' 250350.00 EXTElliDED 4.70 FEET 

• MADE UP VALLEY SECTION E • 250350.00 13.31 733.41 o.oo o.oo 733.53 • 11 .12 .oo 721,50 
7250. 703, 5611. 936, 818, 1851. 961. 84, 10. 723.00 • , l l ,Be 3.03 .97 .060 .030 .060 .031 720.10 1850.00 • ,000127 600, 1090. 1090. 0 0 0 o.oo 450.00 2300.00 

• 0 SECNO 3.000 
3280 CROSS SECTIO"' 3,00 EXTElliDED 2.98 FEET • 

• 3470 ENCROACHMENT STATIONS= 1955,0 
SURVEYEC VALLEY SECTION C 

2885.o TYPE= l Tl>RGET= 930.000 • 
3.00 12.79 733.59 o.oo 733,61 733.72 • 13 .19 .oo 723.60 

• 7250. 243. 5695. 1312. 307. 1767. 2296. 208. 32. 723.30 • .25 • 7CJ 3.22 .57 .oso .030 .010 .031 720.80 1955.00 
• 000151 135 5 • 1355. 1355 • 1 0 0 o.oo 930.00 2885.00 

• osECNO 4.000 • 
3470 ENCROACHMENT STATIONS= 1970.0 2750,0 TYPE= l Tl>RGET= 780.000 

• SURVEYEC VALLEY SECTION D • 
• • 
• • 
• • 
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81/02/13. o5.2e.43. 

SECNC OEPiH CWSEL Cl<IWS WSELK EG HV HL CLOSS 8Af',K ELEV 
G OLOe OCH QROB ALOB ACH AROB \JOL TWA LEFT/RIGHT 
TIME VLOE \JCH \JROB XNL XNCH XNR WTN ELMIN SST/I 
SLOPE XLOeL )(LCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

4.00 i2.25 733.85 o.oo 733.80 734.00 ·~ ~-. n, .,~,. -on 
• l:, oC I • V l f C:.--,. • c;. V 

7250. H7. 5835. 1248. 195. 1712. 1945. 364. 64. 724.40 
.41 .86 3.41 .64 .080 .030 .010 ,030 721.60 1970.00 

,000184 1650, 1650, 1650, 2 0 0 o.oo 780.00 2750,00 

"SECNO 5.000 
2800 NAT 01= 3S20.74 WSEL= 734.30 ENC Qi= 3YcU,74 WSEL= 734.40 RAiIO= 0.0000 

734,40 NAT 01= 4002, RATIOS LOB,CH,ROB= ,0121 ,8905 ,0974 WSEL= 

3470 ENCROACHM611T STATIONS= 
SURVEYEC VALLEY SECTION 

s. 00 12.64 734.44 
7200, 1 1 • 6539. 

.60 .5e 4.65 
• 000333 2910, 2910. 

1997.7 2382,6 
E 

o.oo 734,30 
650. 19. 

,83 .070 
2910 • 2 

TYPE= 

734,75 
1406. 

.030 
0 

4 TARGET= 

, 31 
785. 
.070 

0 

.10 
566, 
,030 
o.oo 

,020 

,05 
103, 

721.80 
384.94 

725,20 
725,20 

1997.69 
2382,63 

PAGE 8 • 
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81/02/13. o5.2e.43, 

00000000~000000~0000000000000000000000000000000000 

hEC2 RELEASE ·CATED "'ov 76 UPD~TED APRI 1980 
ERROR CORR - 01,02,03,04 
MODIFICATION• 50,51,52,53,54 

*****V9V~~vvvvvvvvw~wwa~~~~~*~~a~#*########*#~#### 

NOTE- ASTERISK ( 0 ) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

SHIAWASSEE RIVER 

SUMl-'ARY PRINTOUT 

SECNO Cit,SEL SST~ STChL STCHR !:.NOST TOPWID XLCH 

249350.000 733.30 1862,00 2000.00 2146,00 2362.00 500.00 0,00 
249350,000 733.30 1862,00 2000.00 2146.00 2362,00 500.00 o.oo 

250350.000 733.41 1850,00 2000.00 2146,00 2300,00 450,00 1090.00 
250350.000 733,41 1850,00 2000.00 2146.00 2300.00 450.00 1090.00 

3.000 733,61 1364.36 2000.00 2144,00 3490.00 2114.16 1355.00 
3.000 733.59 1955.00 2000.00 2144,00 2885,00 930,00 1355,00 

4,000 733,80 1580.97 2000.00 2149.00 3328,49 1747.52 1650.00 
4,000 733.85 1970,00 2000.00 2149,00 2750,00 780,00 1650,00 

5,000 734,30 1759.94 2000.00 2120.00 2542,98 783.04 2910.00 
5,000 734,44 1997.69 2000.00 2120.00 2382,63 384,94 2910,00 

• PAGE 9 
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81/02113. 05.2E.43. 

SHIAWASSEE RIVEf. 

SUMt,,ARY PRINTOUl lABLE 

SECl';O XLCH 

249350.000 o.oo 
249350.000 o.oo 

250J50.000 10<;0.oo 
250350.000 lOS0.00 

3.000 1355.00 
3.000 1355.00 

4.000 1650.00 
4.000 1650.00 

5.000 2910.00 
s.ooo 2910.00 

150 

ELTRD ELLC ELMIN Q 

o.oo o.oo 719.40 7250.00 
o.oo o.oo 719.40 7250.00 

o.oo o.oo 720.10 7250.00 
o.oo o.oo 720.10 7250.00 

o.oo o.oo 720.80 7250.00 
o.oo o.oo 720.80 7250.00 

o.oo o.oo 721.60 7250.00 
o.oo o.oo 721.60 72S0.00 

o.oo o.oo 721.80 1200.00 
o.oo o.oo 721.80 1200.00 

• PAGE 10 

• 
• 

CWSEL CRIWS EG l0K"S VCl-l AREi\ .OP< 

733.30 o.oo 733.40 1 • l 2 
733.30 o.oo 733.40 1.12 

2.84 3757.60 6850.15 
2.84 3757.60 6850.15 • 

733.41 o.oo 733.53 1 .27 
733.41 o.oo 733.53 1.21 

3.03 3629.51 6434.;:>] 
3.03 3629.51 6434.?l • 

733.61 o.oo 733.6'l 1.12 
733.5'l o.oo 733.72 1.51 

733.80 o.oo 733.91 1.53 
733.8S o.oo 734.00 1.84 

2.18 6885.99 6854.16 
3.22 4369.Sl 5909.44 

3.10 5573.04 5868.76 
3.41 3B52.26 5351.36 • 

734.30 o.oo 734.61 3.37 
734.44 o.oo 734.75 3.33 

4.64 2469.49 3920.74 
4.65 2209.84 3945.41 • 

• 
• 
• 
• 
• 
• 
• 
• 
= 
• 
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81/02/13. os.2e.43. 

SHIAWASSEE RIVEF< 
SUMt-'ARY PRINTOUl 1 ABLE 150 

SECNO C: CWSEL 
249350.000 7250.00 733.30 
249350.000 7250.00 733.30 

250350.000 7250.00 733.41 
250350.000 7250.00 733.41 

3.000 7250.00 733.61 
3.000 7250.00 733.59 

4.000 7 25 0. 0 0 733.80 
4.000 72!:0.00 733.85 

s.ooo 7200.00 734.30 
s.ooo 7200.00 734.44 

DIFWSP DIFWSX OIFKWS 

o.oo o.oo o.oo 
o.oo o.oo o.oo 

o.oo • l l o.oo 
o.oo ol l o.oo 

o.oo .20 o.oo 
-.02 .18 -.02 

o.oo .20 o.oo 
.os .26 .os 

o.oo .so o.oo 
.14 .59 .14 

TOPWIO XLCI-' 

500.00 o.oo 
soo.oo o.oo 

450.00 1090.00 
450.00 1090.00 

2114.16 1355.00 
930.00 1355.00 

1747.52 1650.00 
780.00 1650.00 

783.04 2910.00 
384.94 2910.00 

PAGE I l • 
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81102/13. o5.2e.43. 

FLOCDWAY DATA, 
PROF ILE NO. 2 

SHIAWASS~E RIVER 

STATICN 
------- FLOODWAY -------
WI C Tt- SECTION t-',EAN 

AREA VELOCITY 

249350.000 soo. 3758. 1.9 
250350.000 4:0. 3630. 2.0 

3.000 930. 4370. 1 • 7 
4.000 1eo. 3852. 1. 9 
s.ooo 3eS. 2210. 3.3 

WATER SURFACE ELEVAT/ON 
WITH WITHOUT DIF EHENCE 

FLOODWAY FLOODWAY 

733,3 733.3 o.o 
733.4 733.4 o.o 
733.6 733.6 o.o 
733.8 733.8 o.o 
734.4 734.3 • 1 

PAGE 13 • 
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81/02/12. 12.22.11. 

00000000000000000000000000000000000000000000000000 

HEC2 RELEASE CATED NOV 76 UPDATED APR! 1980 
ERROR CORR - 01,02,03,04 
MODIFICATION - 50,Sl,52,53,54 

00000000000000000~00000000~00~00000000000000000000 

NOTE- ASTERISK ( .. ) AT LEFT OF CROSS-SECTION NU,..BER INDICATES MESSAGE IN SUMMARY OF 

SHIAWASSEE RIVER 

SUM,..ARY PRINTOUT 

SECl\0 Ct.SEL SSTA STCHL STCHR ENOST TOPWID XLCh 

249350.000 7,:9.69 1866.48 2000.00 2146.00 2362.00 49S.52 o.oo 
249350.000 732.20 1862.98 2000.00 2146.00 2362.00 499.02 o.oo 
249350.000 733.30 1862.00 2000.00 2146.00 2362.00 500.00 o.oo 
249350.000 735.74 1862.00 2000.00 2146.00 2362.00 soo.oo o.oo 
250350.000 7,:9.89 1850.00 2000.00 2146.00 2300.00 450.00 1090.00 
250350.000 732.34 1850.00 2000.00 .::'146.00 2300.00 4~0.00 10':ID.OO 
250350,000 733.41 1850.00 2000.00 2146,00 2300.00 450.00 1090.00 
250350.000 735.82 1850.00 2000.00 2146,00 2300.00 450.00 1090.00 

3.000 730.17 1923,70 2000.00 2144.00 3434.37 564.31 1355.00 
3,000 732.54 1462.32 2000.00 2144.00 3490.00 1973.33 1355.00 
3.000 733.61 1364.36 2000.00 2144.00 3490.00 2114.16 13S5,00 
3.000 735.99 1145.09 2000.00 2144.00 3490.00 2344.91 1355.00 

4.000 730.64 1909.21 2000.00 2149.00 2372.S8 463.37 1650.00 
4.000 732.82 1585.88 2000.00 2149.00 3183.24 1S97.36 16S0.00 
4.000 733.80 1580.97 2000.00 2149.00 3328.49 1747.S2 1650.00 
4.000 736.09 1417.41 2000.00 2149,00 3345.00 1927.59 1650,00 

s.ooo 731.61 1993.21 2000.00 2120.00 2321.62 248.95 2910,00 
s.ooo 733.50 1901.25 2000.00 2120.00 2495.34 S4S.22 2910.00 
s.ooo 734.30 1759.94 2000.00 2120.00 2542.98 783.04 2910.00 
s.ooo 736.33 1653.00 2000.00 2120.00 2648.74 995.75 2910.00 

• PAGE 

• 
• 
• ERRORS LI5T 

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



• • 81/02/12. 1_2.22.11. PAGE 7 

• SHIAWASSEE RIVEi< • 
SUM~ARY PRINTOUT TABLE lSO • • SECNO XLCH ELTRO ELLC EL MIN Q CWSEL CRIWS EG 10K"S VCH ARfA .OlK 

• 249350.000 o.oo o.oo o.oo 719.40 4610.00 729.69 o.oo 729.82 1.88 2.98 ]959.79 3362.?8 • 249350.000 o.oo o.oo o.oo 719.40 6450.00 732.20 o.oo 732.31 1.31 2.90 3207.94 5633.?l 249350.000 o.oo o.oo o.oo 719.40 7250.00 733.30 o.oo 733.40 1.12 2.84 3757.60 6850.15 249350. ooo· o.oo o.oo o.oo 719.40 9130.00 735.74 o.oo 735.83 .84 2.75 4977.60 9965.43 • 250350.000 lOS0.00 o.oo o.oo 720.10 4610.00 729.89 o.oo 730.02 l .98 3.05 2050.24 3277."i4 • 250350.000 1 oso.oo o.oo o.oo 120.10 6450.00 732.34 o.oo 732.45 l .45 3.05 3145.BO 5355.12 ·250350.000 lOS0.00 o.oo o.oo 720.10 7250.00 733.41 o.oo 733.53 1 .27 3.03 3629.51 6434.?l • 250350.000 lOS0.00 o.oo o.oo 7 20 • l 0 9130.00 735.82 o.oo 735.93 .99 3.01 4715.80 9176.<ll • 3.000 1355.00 o.oo o.oo 720.80 4610.00 730.17 o.oo 730.35 2.69 3.46 1651.04 2812.98 3.000 1355.00 o.oo o.oo 720.80 6450.00 732.54 o.oo 732.66 l .62 3. 15 4666.28 5072.60 • 3.000 1355.00 o.oo o.oo 720.80 7250.00 733.61 o.oo 733.69 1.12 2. 78 6885.99 6854.36 • 3.000 1355.00 o. 00 o.oo 720.80 9130,00 735.99 o.oo 736.03 .ss 2.20 12109.93 12311.<13 
4.000 1650.00 o.oo o.oo 721.60 4610.00 730.64 o.oo 730.84 3.18 3.61 1528.22 2583.1',7 • 4.000 1650.00 o.oo o.oo 721 • 60 6450.00 732.82 o.oo 732.97 2.01 3.40 3940.13 4481.51 • 4.000 1650.00 o.oo o.oo 721.60 7250.00 733.80 o.oo 733.91 I .53 3.10 5573.04 5868.76 4.000 1650.00 o.oo o.oo 721.60 9130.00 {36.0'-1 o.oo 736.14 .78 t.50 'i86i.74 i 0323.f•2 

• s.ooo 2910.00 o.oo o.oo 721.80 4570.00 731. 61 o.oo 731.89 3.94 4.21 1201'-.97 230I.A3 • s.ooo 2910.00 o.oo o.oo 721.80 6410.00 733.SO o.oo 733.81 3.10 4.63 1912.26 3332.39 s.ooo ·2910.00 o.oo o.oo 721.80 7200.00 734.30 o.oo 734.61 3.37 4,64 2469.49 3920.74 s.ooo 2910.00 o.oo o.oo 721.80 9070.00 736.33 o.oo 736.56 2.33 4.3(1 4296.69 5939.P9 • • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 



• • 81/02/12. 12.22.11. PAGE 8 

• SHIAWASSEE RIVEJ; • 
SUMl'ARY PRINTOUT TABLE 150 • • SECNO (; CWSEL DIFWSP DIFWSX OIFKWS TOPWIO XLCH 

• 249350.000 4610.00 729.69 o.oo o.oo o.oo 495.52 o.oo • 249350.000 !:450.00 732.20 2.s1 o.oo o.oo 499.02 o.oo 
249350.000 7250.00 733.30 1•10 o.oo o.oo soo.oo o.oo 
249350,000 Sl30.00 735.74 2.44 o.oo o.oo soo.oo o.oo • 250350.000 4610.00 729.8', o.oo .20 o.oo 450.00 1090.00 • 250350.000 ,!:450.00 732,34 2,44 ,14 o.oo 450,00 1090,00 
250350,000 7250,00 733,41 1.08 • 11 o.oo 450,00 1090,00 • 250350,000 ',130,00 735,82 2,41 .08 o.oo 450,00 1090,00 • 3,000 4610.00 730, 17 o.oo ,28 o.oo 564.31 1355,00 

3,000 !:450,00 732,54 2,37 .21 o.oo 1973.33 1355,00 • 3,000 7250.00 733.61 1,07 ,20 0,00 2114, 16 1355,00 • 3.000 ',130,00 735,99 2,38 ,17 o.oo 2344,91 1355,00 
4,000 4610,00 730,64 o.oo .47 o.oo 463.37 1650,00 • 4.000 !:450.00 732.82 2.18 .28 o.oo 1597.36 1650.00 • 4.000 72SO.OO 733.80 .98 ,20 o.oo 1747,52 1650.00 
4.000 ',130.00 736,09 2.28 • 10 o.oo 1927.59 10~0.oo 

• 5,000 4570.00 731.61 o.oo .97 o.oo 248,95 2910.00 • 5.000 !:410.00 733.50 1.88 .67 o.oo 545.22 2910.00 
s.ooo 7200.00 734.30 • 81 .so o.oo 783.04 2910.00 
s.ooo ·',070.00 736.33 2.03 ,25 o.oo 995.75 2910,00 • • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
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81/02/12. 12.22.11. 

FLOCD I~SURANCE ZCNE DATA FOR SHIAwASSEE RIVER 

FLOCD HAZARD FACTCR FCR ENTIRE REACH USING SECTIONS 

SECTION CUMULAllVE 
N~MBER DISTA~CE 

ELEVATION DIFFERENCE 
BETWEEN SASE FLOOD A~D 

10 2 0,2 

249350.000 o. -3.61 -1.10 2.44 
250350.000 1090. -3.52 -1.00 2.41 

3.000 2445. -3.44 -1.07 2.38 
4.000 4095. -3.16 -.98 2,28 
5,000 7005. -2,69 -,81 2,03 

--------------------------------------------------WEIGHTED AVG FO~ REACb -3,22 -.99 2,29 

FHF FOR THE REACH= 030 WITH 100,0 PERCENT OF THE REACH WITHIN 1,0 FEET 
ZONE FOR THE REACb = A 6 
----------------------------------------------------------------------------------------------------

t PAGE IO • 
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2) STUDY NAME: 

3) WATERCOURSE: 
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; . ".,' ... i• ,---------- ------------·------- ---·--·-------·--·----i• 

I___________ -- ------------- -----~--------·-·---- --~--t 
I . :•-------------------------- -- ---- - ·------- -------; .. ~ •' --· --------------------- ---- ---- -------,. 
l I 



r • 

:,1::::::~:::::::::::~:·:::::~---~~~-:-_-_.-_-_-_-_-_--=-==--=================-=--=--=-------=-=~----===~----=-=========P=AG:~=-===7~--==~==-~=-=~~=--~l: 
• 1 (. 

7 NOV S3 8:40:06 

SECNO DEPT~ CWSEL CRIWS WSELK !: G HV HL OLOSS BANK ELEV 

I tlll •1 • 

Q GLQd ~CH JROR Al,,Qtl 8CH AR.09 VOL TWA LEFT/RIGHT 
TI "l E VLOB VCH V'l09 XNL XNCJ.i XNR WTN ELMIN SSTA 
SLOPE XL QBL XI C :J XUlE"B IIBI.AL I lli rcorn CORAR TOPWID ENDST 

•. ;------------------------------------1: • 
1 'I ~ -

SPECIAL BRIDGE 

• I I:• 
I l 

$6 XK X~OH COFQ !l DL Ol BWC 9WP BAREA ss ELCHU ELCH D 
1 .1 5 1, 6 0 2.60 o.oo 86.00 3.00 920.00 1. 00 722.80 722.80 

*SECNO 4~1 • .000 

3265 DIVIDED FLOW 

PRESSURE ANil 1' EI R FLOW 

EGPRS EGL,IC H3 Q;,,:=IR JPR !:'~RE~ TRAPEZOID ELLC ELTRD 
AR EA 

736.17 73s.ag 0.02 2525. 4 5 1 5. 920. 1024. 733.70 732.30 

,1nrTn.r:11u Cf ll.''11 V0:JTnr.:c ur~1,,..,,..,,. ",.... .... , .. ~ .. ...,...,_ 

4810.00 1 3. 01 735.81 o.oo o.oo 736.17 0.35 0.22 O.OQ __ 73_J .00 
7050. 6Q 8. 63 51. 2. 8 31 • 1265. 1 3. 317. 92. 735.80 

0.37 0. ~4 5.02 0.14 D. 030 0,030 0.080 0.000 722.BO 2 68. 39 
0.000473 1 0. 1 0. 1 o. 2 0 2 o.oo 51 2. 48 809. 51 

CCHV= 0.100 CEHV= 0.300 
~sECNO 5700.00C, CROSS SECTION-3 

5700.00 1 3. 02 736.32 G.OJ o.oo 736,45 o--:-n o. 26 o.!T2~ :r2--:-su 
7050. 1 0 41 , 5859. 150. 1799. 186 6. 275. 379. 106. 731.40 
0.46 0.58 3. 14 0.55 G.OBC' 0. C 30 J.080 0.000 723.30 236.35 

0,000198 890. 890. 890. 2 0 0 o.oo 867.96 1104.31 

., .• 
tr '1 I , •• •• ----==-.-,,--~,;-:-:-=-=-~=-----------------------------------l -•' i• I 1111 •• •• I t 

•' te .. -,~ I : · ., ,. 
•l '• 
•l ~ CCHV= 0,300 CEHV= 0.50 

-.sECNO 6900.000 

I t 
~,J [_. - ,, I . 
• I - I e 

I CCHV= o. 0 CEHV= i' 
• I •SECNO 7200.800 I • DOWNSTREA"1 OF STATE ROA:> ----- --- ----- - ------ , 

I 1111 
• ,-- -------- --- I e 

o9CJLJ.OD 1 2. 27 736,57 0,0(' c.oo 73 6. 97 0.40 O----:T8 07f3~"3~7f0 
7050. o. 6663. 3e7. o. 128 c. 420. 456. 122. 733.90 

0 .5 2 o.oo 5,20 0.?2 0.08C 0.030 O.Q80 o-:ucro~ 21.--:-30-ro-o.67 ____ 

Q.000597 1 200. 1200. 1200. 2 0 0 o.oo 307.91 414.58 

I I: •. , . 
. 1 , I f. e I ·-----~---1 e 

I ,...., ~~ -· _, ~.;::,-..JJ.r~•H• .. ,, -•. .. 



I ,,.._ . ;, - • 

• ! ):,)6 ------------------ ---------------- --------p~~~-- 3 -----11 
•• 

i,JSEL.K EG HV HL OLOSS BANK ELEV ·---------------·---'t 
ALOi! ACH AR03 VOL HIA L~FT/RIGHT _____________ , • 
XNL XNCH XNR WTN ELMIN, SSTA ---- ------ -, 

ITRI AL !DC !CONT CORAR l'OPWID ENDST f :.-' 
1 . .. 

3: 4 ( 

DE PT H CWSi:L CR HIS 
QL03 ~CH ~ROS 
VL09 VCH VR 08 
XL J3L_ XLCH XL~'3P ITRI 

0 .. 00 737.1S 0,38 0.18 0.01 ---737-:10 -----,, · 
o. 1423. o. __ 467. 123, 735,10 __________________ 

1
, e 

0 • G 8 0 0 • C3 0 c . o·sll i:r:-rro·o-i'T4-:-8'•--1-0T:To - . ·1 1-1 
2 0 0 o.oo 166.94 268.30 , • i -- ----- [ • 

11 • 9 7 736.77 o.oo 
c. 7050. o. 

0. 00- 4,96 0.13 
300 • 300. 300. 2 ----

• , SPECIAL a,UDGE ---------------------------------------1:. -~1-- SB XK XKOR COFQ RDL£N awe -- •... B..\i.P~ - ~3AREA - $..1> - E_LCHU_ E_LCH_D ,,_' ' 
• · 0 • 9 0 1 • 6 0 2 • 6 0 0 , 0 0 1 0 0 , 0 0 8 , 0 'J 1 7 ll O , 0 0 ,! • 6 0 ~-:1 5 , DC 7 2 5 , 0 1: • 

f ~sEcNo 72:50,000 f: _ 
• I CLA $ s A LO\I FLO~ --------------------------l .. -' 

l 3420 BRIDGE w.s.= 736.72 eqrDGE VELOCITY=, 4.91 CALCuL,rEo CHANNEL AREA=, 1436, -----------------~ . ------- . 
1
1 
_ __E.G.f'..B.S EGL lei C H -c._ ___ Q.\lEl. R. ___ Q_L OW 8 ~PE A TRAPEZOID ELL C EL TR D __________________ ,t, 

AR FA • e { o.oo 737.17 o.o3 c. 7050. 1700. 11964. 739.40 740.00 I· e 
H (I f'· . , 

' --------==------c-::c-::--=-----=-------------- ------------- --------------------- '· '. - ROAD -- - ,: • STATE 
.. oo 737,1j' 0,38 0.02 o.oo 737.1•.---------------- ___ ,. 
o. -1421.. a. 468. 124, 735.10 . 
80 0.030 0.080 0.000 724.80 101.25 -----------------' • I o o o o. •o-1i67:0S--2-6-s:--:rn- · IIII 

• I I'. e 
I *SE C:NO 7 4 3 0. 00 Cl ,---,a-...,.-,--~ ____ ,---------------------•• - ~--~- o • 3 6 o • 11 -:-oT-7T9-:-ro , 

492. 476. 125. 733.90 (. 
- • ----,,......,,,-----,,;---,=---~,,.,.----;s----,.;s---,~,-ac,---=-=;~--,s--,. --- ---·- - ------------------ - - - -- - -- ------------- -

736.79 0.00 0 
1050, a. ------~- -

4. 9 4 0. 13 0.0 
30, 30. 

. . _ 0, Q 8 0 0, 0 0 0 i' 2 4 , 3 0 1 0 6 • () 2 ,, , I 

I 
O 0.00 :129.85 435.87 -----------------1'' • -- I'. 

I *SECNO 8C5J.OliCI ,: . 
et ao5o.oo 1,:.9s 737,2s o.oo o.oo 737.60 o.33 0.30 0.01 739.10 ________________ ______ t·. 

I 7050. o. 6553,, 497. o. 1379, 560. 502, 130. 733.90 Ill 

I 
0,59 Cl.OD 4,75 0.89 ___ 0.080 0,030 0,080 0.000 724.30 105.38 __________________ . . 

• .:,.000457 620. 620. 620. o o o o.oo :541.66 447.oT-- -- I• 
I . 

736.93 o.oo li,. 00 73772<)-
66C7, 443. o. 1 330 .. 

4. 9 7 0.90 0.080 0.030 
------ --- - ---- ------

200, 200. 1 (l 

I 
: ~.,' _ *SECNO 8100.00CI _______________ ----·-- ---------•----------' ,, 

0 ,l1, ----------------------------- __ _ __________ __ f .. 
j •: ·--------------------------- I • • '----------------------------- -:::-=:::::::::::::::=I • I flll e I -· ----- -------------------------------1 e 
~ I I 



. ' 
. t'----------- --·-- ----·-··- -•--- ------- -- ----'. 

' J I I 1:i' I 7 Nov 8 3 8: 4 :': '.' t P !\GE 9 ' • 

,----=s-=E-:-C,-No-=-----D--E_P __ T'-,-i--C-c,W-:-S.,,-Elc-.---:c-,-I-W--S--,-1,/--S--l:...,LK-,----=-=-G----:Hc-:V----.H-:--L----=oc--L-:--O-::--S:::-S--=s-=-A--:-:-N-:-:-K-:-:EL--::E:7\I-;-------·-------------·--: • u. 1 a 03 QCH QROB ALO!l ACH Aqos VOL T~A LEFT/RIGHT ' 
TIME V LO 8 V CH V q O 8 XI/ L )( N CH X 1./ R WT N E UlI N $ $ TA ta·u 

• ~ .. OPE XLQAL XLCH XLCBR TTRIAJ,._~I_DC ICO_NT CORAR TOpWID ENDST 1: • 

,------------------------------------~ 
~- ~ 3301 Hy Cfil.t:lG.fj) MORE THAN ~ . I • /.,,. ';,, 

_ __3AB..5_2JL.I..8.LALS.. ~IT FMP IF IL. ,IS EI , r .w.S..E..~---------------------·-----------------------t • 
• , 3693 PROBAtlLE 111INI'1UM SPECIFIC ENERGY 1·. 

1- 372J CRITICAL PfPIH ASSUMFD ' 
DAN I' • f 8100.00 ;,,68 737.6g 737.6B 0.00 73<l,36 1.68 'J.(14 0.67 738.90 f'. 

,1 7050, O. 7 050. 0, O. 679, O. 504. 130, 738.70 lff 
;I• o.s9 o.oo 10.3,9 o.oo 0.080 0.01s o.oao 0.000 734.00 6.20 '• 

• 0,002216 50, SCI. SO. 20 1,4 0 0.00 203.39 209.60 ,, 

•---------------------------------· ,. . 

• I CCHV= 0.100 C:EHV= o. 300 I • 
, f *SEC NO 81 so.ooo f . ' ~ 11 ,, 

- I ·CRE THAN HVINS ----- ----- ---- ----------------,. 3301 HV C HANGEC1 

I ;.;,.-1"'1-- I'"\ I/"\ - .• ,-~o-c:-, n ')J r, r,"t ---,,--.,--Ci---n;~--~-n----- --------------------------t 
l•\..IV V•V'-,/ 1.J,/•.J•• V•'-... V•V-' ...,.,_. ,_.,.,.___ ~ 

o. 772. 1683, o. 506. 130. 7,!..0.00 -·-- ·-----------------•· • 
oo o.oso 0.030 0.080 0.000 725,50 43.86 po 

50 , _____ l_ __ o o o.oo ;;01.01 55·1.48 • i • 

... -, ... "'I 
-- -,-----.,.,"\ "7 "'I- -,-- ------- --615U.OO I ,JI I O C:. f.)Y•.JC. ' 7CSO. ~. 70. 658C'. 

0,60 Cl.61 3. 9' 1 o.oo 0.080 
---

0,03 
0.000305 5 0. _____2__Q_. __ so, _____ - -

~~----------------·-- --- -----------• N-~--~·· 0 ,.1nli nn:·•1 

~uu•uuu J,Q0 Q,0Q 739.6•1 0.22 0,07 0,00 7315.30 ,-------------------' • 
o. eoo. 1697. o. 520. 133. 7~4-o~rro I 

___ oo c.oeo 0.030 0.080 o.oo_o __ -~_2__s...'...s.0 ___ 3a..:._e! I' 
zso. 2 o o o-:oo ~,12.99 ss·1.o , e 

- '---------------------------------------' 

---
•SEC N0-8400. OOCI 

3400.00 1 ;i. 90 739.40 ( 

7050. ~,86. 55 64. 
- ---··- ---

0.62 Cl. 61 3.87 0. 
0,000295 2: 5 0, 2 5 0. 

• ' _,,SECNO 8800.00CI ,: •• I CROSS SECTION-S _ f111 I a300.oo 14.02 739.s2 o.oo o.oo 739.73 0.21 0.12 o.oo 736.30 _________________ . 
• ·us O , ,:o Q. 6 5 41 • . O . 77+·r,-·-171 ,. • 5·4·3-. ---1'38 • 7 ,.-o: 0 o-- -- - r • 

I o.65 0.60 3.s1 o.'Jo o.oeo 0.030 o.oao 0.000 12s.5o 30.99 
I o . o o o 2 s 2 4 o o. 4 o o • 4 o o. o o o o . o o--~:, to . 9 3 s s ·1 • Q 3 · I· 

• J - ------··-···--- - ·-- -- -- ----· - - ----- --- -------, .• 
~\•,, *S_E~N0__9

1
:~~0~~0SECTION-4 --- -------------- ----- ------ ·-·--- ----- ---,' • 

9100.00 11.70 739.70 o.oo o.co 739.!0 0.10 0.06 0.01 736.50 ---- ----------, f 7uso. 36}. 6101. 586. 7-z;s-.---z-2"3·c .. 1T24. s6·6. r4·3, ,r,;so I· 
• I --.---~~ o.49 __ 2.7!!_ ___ ~.-~2-___ c..!.~~---0.92.ccJJ '.l.oso o

0
.~o

0
o
0 

_____ 
1

7J
0
28

5
_._g_?- .. 

1
.
00

!;~o
7

9
2 

____ -------------------1. •· 
• : -- u,U00166 30C·. 30l, .U,, ____ ' • , , • '+ -•~• ----------· --- ----------r·~ 
1-----------------------------------1 . '-------------------------- __________ , .• 

;11,14 ---- ----------------------- ---------- -------' . . , --- - - '. 
I 



• I . •------------------------- ----- ------------------ --------'. 
I 8: 4'.): 06 ?AGE 10 1.111 ,. 7 NOV !;3, 

- ------c=---,.,.----c--,:-~---::-:-:=--:,-,-::-:----------------• EG HV HL OLOSS SANK ELEV i• _ SECNO D:PTH CRIWS WScLK C',iSEL 
OE A.LOB: ~CH AROB VOL TWA LEFT/RIGHT ______________________ I, • 

X>ICH X>.JR WTN ELMI>.J SSTA t 
--~~'-'--"~-'-'-"'-'"-"-''----"-"--"-'-'----'-'-"'-"'-"'-'-'---_._'-'-'-',-='----"I-"-D-"C __ __,le_oC,_.,,0'-'-'N'-'-T---"-C O"-'R"-'P:o.,, R-'--_...,_T_,,O_,._P..::.W..:.I,,_D _ ENDS T ___________________ ,, • 

• I , 

I ·-:-:::-,c:-::-:-:-::--;::-;::-;::-;::--;:-;:-:::-------------------------------1' _ I •S:CNO 99C)O.OOO I' -
FE ET -------------------------------- · • t•n 

_ _ 0.14 0.00 736.80 ~-"- --1 a 
_ __ ____ 647. 16Q. 736.80 I -

3 QLQ_B QCH ClROE P,L OB: 
TIME VLO B VCH vqos X 'l L 
Sl.,_O e__E_ XLQ_'>L XLCH XLOBR ITRIA.L 

0.84 

u.oo 73<1. ~5 0.11 
1 61 6. 2122. 969. 

0.000 728.10 61.39 I·.-. • t~ 0.000191 800. BOC. SOC. 2 O O 
1I I Ii' ,, -.... 
• ·, •SECNO 11BUQ.OOO ------------------, • 

. 3280 CROSS SECTION 11~00.00 EXTENDED 1.21 FEET , 
I 1· -• . 

• 1, CROSS SECT IO N-2 -.----------------------1 • , 11aoo.oo 10.41 740.21 o.oo o.oo 740.32 0.11 o.37 o.oo 737.90 Ill I 7• 5u. 529. 5472. 1049. 1365. 1795. 1912. s62. 247. 735.60 
• ' 0.98 0.39 3.05 0.53 o.oso 0.030 0.08'.l 0.000 729.80 o.oo -------------------, • 

t a. on a? 03 1 2 n .o. 1 9 a a . .Jl0--11'.JlO •• JlO.___J__LO.O.,JlO _____________________ [ . ·-----:-~:-::--:;-;--;-;:;-;;--;;-;:;-;;-------------------------------•'. ,f .. SECNO 14,400.000 I', 
~ I 3280 cqoss SECTION 14400.00 EXTENDED o. 71 FEET f. 

It-lITS / CROSS SECTION-·1 / t 
o.oJ o.oo 740.e,, 0.13 o.51 0.01 737.50 

1
. 

35. 191i7. 1943. 121. 1134. 330. 738.30 • 
0.29 0.()80 0.030 0.080 0.000 728.90 o.o hll 

2600. 1 Cl O o.oo 1090.29 1090.29 I . 
•t .• 

f *SECNO 15:300.00 ',: 

FEET --------------------------------, • 

311 0.32 0.41 0.'.)6 738.40 ________________ ,,,., 

17.. 1. 1235. 357. 740.30 .• 
_ __ )30 o.oBo 0.000 729.6_o ____ _o_"._o_o _____________________ I • i 0.000537 1400. 1400. 140CJ. o o o o.oo ~,66.<19 51>0.':l<i I:. 

I ;oo -----· --------------· -- - ---- --------- -----------· ------fu~ 
- - . . ·- - . - - --· - - ------- . . 

.oc 741.91; 0.48 0.56 0.08 740.30 --- -------------' ~:r: 1 2 6 6 .. ! a • 1 2 7 7 • _ 3 6 s • 13-9~3-o - - -- I _ 
sc 0.030 o.ueo o.oo_o __ J_2B_:7_o _ 1_8~98 ____ ------------( • 

2 0 0 o.oo 159.11 178.08 . 

C.080 C.030 0.080 
0.00 18:43.61 1905.00 

UPSTREAM OF CORPORATE L 
14400,00 11 • 81 7 40. 71 

7050. 9 2 2. 6J93. 
1 • 24 0. 4 7 3 .1 4 

0.000187 2600. 2600. 

0,98 

a .. oo 7 4 1 • 
963. 1 31 

0.080 0. i 
0 C 

0 • ~ ---
741. 4 7 11.00 0 

7030. 1 0. 
5.55 0.57 o.o 

1000. 1-0-•cr.·-

i ~ '•'I ---------------------------------- ---------~---------=--=--=-~~~~~---_-_-_-_-r • 
----- - I 

•'--------------------------- . I -----------11111 . ; ·- --------------------------- ·• ----------, . 



' ~;j 7 NOV 83 d:40:06 - ----------- --·---· --- . -----·-··-- - ----- ---PA_G_E ----11 ___ ,_,· ---: • 

~ .•--'--'-'-"-'----"-"'--~::..:....::....-----------------------------------,, . 
t 1---s-E-c-•io ___ D_E_P-TH ___ c_w_s _EL ___ c_R_r _w s---,1-s-E L-.~---E-G ____ H_v ____ H_L ____ o_L_o_s s __ '3_A_N_K_E_L_E_V-----------------·--
1
, • u. '• ~IME ~t~~ ~~~ ~~~~ ~~~Fl ~~~H ~:~B ~~~ !~~IN LEFT/:~~1T --------,111 

SLOPE XL OB L XL C~H~--X~L~Q~9~~~~I T g I AL ID C IC ONT CORA R TOP WI D __ .=.E._,_N,:.:D S"--T'---------------------r 
• , ---"-'=-'"-'-'=----"'-"'~---"-" I· • 

I *SE C NO 1 7 0 0 0. 0 0 0 , . . , ~• 
-,,., - 3370 NOR~1AL aqIDGE,NPD= 0 i"IN EL TqD= 735. 70 MAX ELLC= 740.9'.) : ~ 

• I DOWNSTREAI~ OF DAl'/6RIDGE ,,. • 

'

" _ _,1....,7..,.0""'0""0-'-'. 0 ..... 0,,_ _ _,_1 .,._2 .... 3.,__3,,_--'-7.i4 .,_z !WP 0...,3.___-"-o ....,. O.uO.,__ _ _,,,_o •• .., 0..,,0"----'--7 i4 .,__2 ··-lw1:__ _ _,o • 0'-'7 ___ 0,,_,,_,. Oa.;:4'----'o • 1 ? 7 4 2 • 3 0 
7050. O. 6543. 507. O. 29:2. 1435. 129C. 366. 736.9n f • 

• ,
1
-___ _,__,,..!t 1 o ._,.o_.,_o __ _..2_._ ..... 2 s,,_ __ o,.,_,_3~s-~o . o so Q._o 1 s o • o so o • o oo 7 2 9 • 7 o 1 9 s • s 4 1~•• . 

0.000093 ZOO. ZOO. 200. 2 0 D 2243.91 455.97 654.51 

• ; *SEOIO 17013.000 t • 
• I 

UPSTREAM OF DA,M/EqIDGE ALSO CONFLU. OF U:-JNAMED STREAM ',:. 
17013.00 12.23 741.93 c.oo o.oo 742.22 0.29 o.oo 0.11 742.30 

l,•t4. 7050. o. 6767. 283. o. 1541. 504. 1291. 366. 736.90 I.·, I 1.41 o,oo 4.39 o.s6 o.osa 0.01s o.oaa 0.000 729.70 199.01 
• O.OOL2J1 13. 13. 13. 2 •: 0 0.00 453.11 652.12 ,, • . '•· ~. *SECNO 17500.000 r 

I 3280 CROSS SECTION 17500.00 EXTENDED 2.04 FEET llll 

e I i7500.DD 12.34 r4z.O4 o.oo o.oo r4z.4c o.36 o.14 O.04 739.70 i & 
f 705U. 36. 6951. 63. 63. 1432. 67. 1311. 370. 737.40 f 
I 1.44 o.56 4.Bs o.94 o.oso 0,030 o.cso o.ITTio 729.,•--• .o-o.----------------------

• o.080467 487. 497. 487. 2 D O 0.00 200,00 200.00 J • 
. ,. I ' 
• ·'• i. --------------------------------------------------•· 
•I ~f 
.: t• 
- ! I'·= ~(Ii ---------------------- ·--------------------------; .. 
• I --------,. • 

I J 
~ • I -------1"~· 
~•I I: e i ,, . '------------------------~---- '•· 

· ·· · 1 I· · · e I -- -------- ------------------------------- ----- -------------,. 
I 



• i, __________ _;__....:.:_____:_·· _ __:.:_" ___ ------ ------- ----- ----- -------------- - ---- .. -------· ______ ; • 
' 7 NOV 83 8:40:8~ PAGE 12 fill 

~ I -----------1,. 
1-----------"----------------------------------,-1 ... i ,, • 

, . .. .I -------------------- -- - .. -- ----- - -. . rrrs-RVN-E"X"ETIJTFO 7 N oy7·3----<>3·:·41l:t+' I,. r,,1:, ' ' -. .******•**~•+•~•i~~~+•******~•+~*w****~*~*•~~*•~~* t 
• HECZ RELEASE DATED NOV 76 UP)ATED ~ARC 1 ~82 •• f ERROR CORR - C1 ,02,i'J3,G4,CJS ,, . 

I MODIFICATION - 50,51,52,53,5&,55 I 
- ·***•~~~*~~*****+*~~****~~**+*~~*~~~**~*~*~*1••~~* ~! •• 

I 1,~ 
• : ~! t'. 

I T3 I• I. I I • 
• ,, .: ., J 1 ---------------, ' 

I --------1: • 
I L 

CITY OF CORUNNA FLOOD I'lSURA"lCE STUDY 
100 YEAR FREQUENCY FL Q OD 
SHIAWASSEE RIVE~ ~ITH ENCRDACHME~TS 

I CHECK INQ NIN v-- I DIR STRT '1:'TRIC HVINS Q Q"S-ET F·a· 

0. 3 • 0. 0. O.i'JOCC'O".' o.oo o.o o. r3·4-;-3·0·0 o. •-o·o 

·1 J z ..-------------l .-
• I l, 

'I J111 
• I --------------------------,. e 

• 
{

! ----------------------,: -
-----------------------------------------------------1'. 

HI f-. 

NPROF I PLOT PR F '/ S XSE'c"V- XSECH F 'l A-LLD C Il:fW ___ -nnn 111--- ---TT R'Al:" 

15.000 0.000 -1. '.JOO o.ooc 0,'JOO (). 000 0.000 o·:-mro-- - o :-cm·o o--:-o·•-

.' ,, . 
I f 

• I I e 
.! !lll 

• I 1: e 
I t: ••- ,. 

1;, I. i·,:•: 
., re 

f I· 
- I I' ... . . . ,.,,, 

.:- ~ ' :: -l :,1 --- ---- --------------~-------1, : 
• I . ,---------------------------- :: •· 

'I 11 u •. --- '. 



•• i• ····1 -------, . 4t) ,i ___ 7'--'t-i,.,. 0'-'V--"'8-"3 __ ....,3"-':'-'4'--':,_,_:.,,._C-"6 _________________________________________ __,P,_,A:..:G::.:~ E:......~1.:_3 ______ ,, •• 

f SECNO t 
• I a I e 
• 

: 

TIME .. ,,, ••• __ __.,"J-.0,...._P~E _ ___., .,,_.,_.,__ _ __,u...__c'----"-'-"""-ll--__,,..i..,:._;,. 

I 
__ , 

• I "'PqoF 2 f • 
1-uil, c c H v = o • 1 o o c E H v = o • 3 o o I· ._. 

, *SEC NO O. 000 ,. • 1 2 e o o NA T::"'-':J:-':1'-=---:-4::-3-:--4 5:--c. 3::-:2::------:-w--=s--=~-:--L-=--7:=:3::--4:-.--=3:-::, o:---==-N..,.c-=-a 1:-=---,4c-::3c--:4c-::5-.-=3-=-2-,.,.w =-s E::-:L-=---=7-=3--:-4-• .,...4 o=-....,R:--A:-T:-I-=o-=--=-o-. -=-o -=--o-=--o o=-------------------- · e 
1 NAT 01= 4434, RATIOS LOB,CH,ROB= 0.0015 0.8633 0,1347 ~SEL- 734,40 ~ 

DEPTH CWSEL 
GLOB GCH 
\JJ r," \I(' U 
V .,_ V -' y .... f ( 

XLOnl XLCH 

CRIWS WSELK EG 
~POB AL01 ACH 
1/Df'\O V ,1 I V fl.Ir U 
V r\ IJ J " 11 I- '1./'f\, /I 

XL08R I I R I A L___U)_C 

HV HL OLOSS BANK EL EV 
AR 03 V OJ __ _I_\,j A L..EJ.ll.R.I.G H T 
V -..10 l.lTl,.I Cl MT II.I C.- C.- TA 
" rn r, j )'I 1,,;,~"I J.''I J _, I M 

IJ:..Qf':lI C_C_IU_R TOPW.JD ENDST 

I' -• I 4 T/\RGET= 0.020 •• 
I ,_II I 
1 

0.21 CJ.OD 0.00 734.20 • f Q5Q, 0, 0. 729,80 1,. ,'.' • : e o c. ooo 121 • 90:.--......,:4,-;s4,.;s-=-·~c.;;o. ______________________ _ 

• , 'J o.oo 361.87 806.87 I• 
'' ,f *SE C NO 1 0 0 0. 0 0 0 I· 
• I 2800 NAT 01= 4584,27 ~S':L= 734,57 ENC J1= 4584.27 WSEL= 734.67 RATIO= 0.0000 I'. 

3470 ENCROACHMENT STATIO\IS= 445,'l 806,9 TYPE= 
DOtmSTREAM CORP0RAT: L1MIT 

o.oo 1 2. 40 734.~0 0.00 734.30 734_. 51 
7050. o. 6228. 822, o. 1 608. 

o.oo o. co 3.87 0, 87 0,(3[1 O.J3D 
0.000273 o. 0. o. 0 0 

I NAT a1= 4683. RATIOS LOB,cH,RoB= r.c:2s 0,a512 0.1460 wsEL= 734.67 • 

• t 3470 ENCR.OACHME'JT STftTIONS= 445,0 870,3 TYPE= 4 TA~GET= 0. 021 ,,, • 
I C RO s s s EC TI IO N-1 0 ·,111 

_ ,1 --""'1'""'0.-::0:--co'-=.-"0=0 __ 1~20--'.'-""6'--"a'---'-7..::.3-=-4 "-" s~s::..___-:;.;o • o o 7 3 4 • 5 7 7 3 4 • 7 7 o . 1 9 o • 2 6 o • o o 7 3 4 • 2 o 
• • rL5L,. ,:;, 614i. 909, o. 1649-. --1;·Ta-.-- 61.----9--,'------12-":-a-•~--------------------, fi 

I _"-'"='o""'.~o'"=e'---_~o =-. "=-" :i::..__ __ ~3..;,•-=7-"-3 __ ~0~-;~s;..;1 __ ..::.c.:... -=-0-=-3 o~----=oc..:•--=0-=3 o o • o a o o • o o o 7 2 1 • 9 o 4 4 s . o o 1. 0.00024s 1000. 1000. 1000. 2 b o o-:-oo·--4z·s-:-~3-·-s·ro-:-33----•' ,. 
,:;,, •• ,,. - ~-- __ ,,., u~.~u~u- I"" ,I LLnv= U,jUU L~Hv= , • 

• ' - -*sEcNo :ssoo·.ooo I e I 2800 NAT Q1= 4068.26 WSEL= 735.27 ENC Q1= 4068,26 WSEL= 735.37 RATIO= o.cooo . 
• I N ~ T Q 1 = 41 63. RATIOS L '.) 3, CH, RO 9 = 0. 0 0 J"b-o. 8 st~0--:7""4 73 W SE L = 71",.:r7---------------------------r • 

i-)TIU t~lC~~~~\~~~~c~~-~~:~~!S= 232~--T'3).J ,TO""E= 4-r~-R:G;rr-= ,.,.o-z·3-------- -· --- t111 
• I 3 ~oo. OD 1 2, 81 r3-,.y1 a-:-o-lJ--7"3 5-:-27-,33751----•-:-z-1 -;74-- --- -o~o.,---. 73·9; 4·0-- -- - . ,r • 

7050, o. 6160, 890. o. 1577. 1242. 219, 34. 732,00 I ----,,ur.-rsrru---rui-.-rurrur-----.-s _,,,_ 9·.-, --.... , ,r_..,,,..,.z--J..-. ".,.,, s,.,.,_~, --,-,.u-. ,..,J ""3' '.~• -~,~1 _..,.0~s'""l)--~a -.· 0~0~0~~1· ,-2-;-s o 2 3 a-;-1-2----
1
, 

~ .. f- O.J0030b 2000. 2800. 2000. 2 ____ o _____ o ___ o_._o_O_S45.15 783_.z_a_ .. ______ i ~ 
• -·rcHv= ::i.3oo tERv= J.so•-------- ---- f e 

I *SECNO 41:lOO. 000 I 
1 l :-•·, .• ----------------- ----- .. ---------------, .. 

• :-- -- ·-----·-- i' • 
. I t e 
~;:----------------------------------------1, 

• ,1 -· -- : • 
I 



ei '• ------- ----- -------- --- - ---- --- ______ , 
I 8 :40:06 Pl,GE 14 •"•' . 

I· 
i' NOV b3 

- ---------------,-------------------t _ _ SELK EG HV HL OLOSS BANK ELE\/ :· -
JROo AL03 AC~ AROB VOL TWA LEFT/RIGHT __ _ ______________ , W 

SEC,'IO DE:PT~ CWSEL C ~ I,/ S ',/SELK 
Q _Q_U)5 QC~ JROo AL03 

XNCH X'I~ WTN EL'1IN SSTA f 
... , SLOPE Xl.OBL XLCH XLOBR ITP.IAL IDC ICO'IT COR~.R TOP,IID ENDST i •. 

', --::-2 !::-~ ~.,.,, '.,:---N_A __ T_0_1 -=---,3,,.-0...,9""8-.-o-=-c---.-s -E -L =---:7-3-=5-_--5-=-7--E 'I_C_Q__,1-=--3-C• -=-9-=-g -. 6,..,0=---w-=s-=E-L-=--=7 3~5~.-6~7--R-A=T_I_O_= -o~.~000I'~) --------------------,t • 
• t NAT Q1= 31 ~,6. RATIOS LOB,CH,ROB= 0.0<14: 0.9'JS6 O.OOCl1 '•SEL= 735.67 . • · 

, 3265 DIVIDED FLOW r· 
• '------------,--------------,-----~~ - --- I • 61,2 753,:, TYPE= 4 TARGET= C,01:S ,·, 

F WALK'3 ~I DG E ------------------•' • 

TIME VL.08 VCH V~OB X 'l L 
SLOPE Xl.OBL XLCH XLOBR ITP.IAL 

3470 ENCROACHMENT STATIONS= 461.2 
--- . --- ------

DOWNSTREAM 0 
••800.00 1 2. B 1 735,61 o.oo 735.57 736.0'J 0.40 0.40 0.09 731.00 t 

_ _ _ ______ ---~ 1241. o. 272. 43.. 735.80 I'.;_ 
0.23C 0,080 (l.000 722,90 461,24 •,·• 

0 0 o.oo 252.92 753.58 , 

7050. 5 4 o. 6510. 0. S 1 3. 
0.35 1. OS S. 2 S o.oo Q.080 

O .. JOOS28 1 00 C'. 1'.lCJO. 1 ObC. 2 

t I -. (-------------------------------------' . 
• I S PE: CI AL BR 1 DGE ------ --------------- -------_________________ , .. ~ 

! SB XK XKOR COFQ RD,1.EN 3WC 8',IP SAREA SS ELCHU ELCHD ,. 

' 

-·1 ··1 " -I o' u- ... , ..... .... ,... ,.. r, L ,('\,.., '7 ,.. .n O., l'I l"I n 1 n n 7 'J :, ~ n 7?? ,q (1 1-• ~ • ~.OU U.UV ~U • 'JU J • ~V l~u•U~ ••~- •--~-- --=-- ~ . :----------------------------•. 1 •SECNO 4810,000 
' 

1
' 3700. BRIDGE STENCL= 300.00 STENCR= 850,00 _____________ ---------------------'-t 

• 1 326 5 DIVIDED FLOW ___ _ ___ ____________ __ _ _______________ ; • 

• I PR i: SSURE AND 11IE IR FLOW ----------------------------___________________ I • 
1 ~~- ~-~---· ____ ___ ---· __ _ ____________ t,111 

• .--,:,;·p-R·s E G L--...c A a-.rETR-----a·p R ,rnc:~A , R A-P-ETOTD E c L c. EL T 1ro f • 
•: 736,19 /35.91 0.02 2"'3°• 4. 4'!63. 920. r6~Z~ r:s~c---TI-:-3~-------------------1· .• 

l·
1

li·-~-·~==-=-~==-~~~~--~~-~-~- ------ ---. I· . • f 34?0 ENCROACHMENT STATIONS= 300. 0 850.0 TYPE= 1 TA":~GET= ,-s-o-:-o-mJ --- -------------------1' • 
f UPSH!EAM OF W~LKBRIDGE _ __ __ _ _________________ , 

I 
,,a1u.oo 13.04 735.84 o.oo 735.81 736.19 0.3s o_.19 o.oo 131,00 1 .• , • __ 7050, 721. 6327. 2. S32. 1269. 15. 272, 43 .. 735.80 ________ ,. J --•--:3s o.s1 ___ 4.99 -o.is ___ o.oeo ____ o·:030 0.050 o.,ooo ___ r22-:-slJ3oci-.:oa~------------------ •f11i 

• • Q,.0_00_4~5 10. 10. __ 10. ___ ]._ _ 0 3 o.oo 497.0:3 83._Q_.~l__ ----------------------------- • 

1--:=---;;---:-:::-:::--~---c~,:------------------ ____________ ,, I ccHv= c.100 cEHV- 0.300 1· •. 
1 

*~ECNO 57_00.000 _ _ __________________ _ _____________________ --------------------,•. 
' , I 

• I - ---- ------- -------: . .• 

. ·----------------------- -- ---------' . 
• 1 - ----- ------ -------------__ -_---_--_----------------r. 



I I . . ' 
• ·----- ---·-- ·- ·------ __________ ·I·•· :,1d I - ;---'-...!.!.>c:!_.!,ld. __ ..2,,..:u'-'-"-"---------------------------------------------'P--'~--'· G::.:E:...............:1..::,S ______ i, • 

I HV HL OLOSS 9ANK ELfV ( 
• I AROB VOL TWA LEFT/RIGHT •• 

I X r.J R W i N E L M i N S S T A ii ii 
--~~c.c..e.---'~"-""''----"-"--"-"'----'-'--"'-"-"'-'---'-~'-"-"'--___._"'-"-__ ___,I~C~O~N~T--~CO~R~A~R_,___~T~O~P.!!..!c\o/ID ENDST .,, t• 

2800 NAT Q1= 5004,19 WSEL= 736.32 ENC Q1= 5004,10 WSEL= 736,42 RATIO= 0.0000 I 
-

1J NAT Qi;;; 5116. R.4TIOS L03,CH,P013= 0.1510 0.8270 0.0220 WSEL= 736.42 -1
• 

· 1 · I 4 T A R G ET= o o 2 2 · 1
1

', 1 r •• • • 

7 NOV 83 8:4C:C'6 

s E c rm DEPT~ CWSEL CR I W S lo/SELK E'G 
Q QL08 ~CH 'JR OB AL08 AC~ 
TIME VL 09 VUi V~Qtj XNL XNCH 
SLOPE XLOBL XLCH xLoeq I TRIAL IDC 

3470 ENCROACHMENT STATIONS= 447.2 1 021. 6 TYPE= 
CROSS SECTION-8 

, __ _,_,_,,_,,._......._ _ _._..,_._.-=-----'--'=·.....,._ __ ...._._,,_" _ _._...,,_,_,, _ _._...,..,,~-"-'""--_....o~-l~4 __ ~o~,-~2~6~ __ o__.._o_ __ 2 -~7 3.2.,.5!._ ___________________ _., 
1 2 4 • 3 2 9 • 5 4, 7 31 • 4 0 ,, • 

• I ,.,.,_ _ _,,_o,. o~a"'o'---_~o .• o oo 12 3 ,.~3,..oc.__c,,4.i4.,,_7.._. ""', 6.__ ___________________ _ 
I o o.oo s14.42 1021.5a •n 

., fe 
i CCHV= 0.300 CEHV= 0.500 l 

5700,00 1 $, 04 736,34 c.oo 736_, 32 736,48 
7050. 99 8. 5 9 7 2. BC. 1460. 187C. 

0,44 0.68 3. 1 9 C • 6 4 !< ._111m 'L_Q30 
0.000205 89 o. 890. 890, 2 0 

• I *~~;~ 0
N~~

0
~1~

00 
2834.35 WSEL= 736.57 ENC Q1= 2884.36 WSEL= 736,67 RATIO= 0.0000 'r·. 

.... NAT Q1= 2941. PATIOS LOB,CH,ROB= 0,0000 0.943CI 0.0570 WSEL= 736.67 ' 
I, ·"11 ~ . •• r• •--~~~-~~~~~ i 
• i ,, •· 

! 1:11 1 

• I I·. f CCHV= 0,300 CEHV= 17, SOC' I 

3470 ENCROACH"'!ENT ST.AT IONS= 1 D2. 0 32 8. S TYPE= 4 TARGET= 0,019 
6900,00 1 2, 30 736 ,_60 o.oo 736. . ..57 737,tJ 0.42 0. 39 0,14 739,10 

7U5J. o. 6 r BO .. 264. ~ i284. ~,~ ,no ~~ 7 .... on u. c:. u r • .J 7 V • v~, ' .... .., .. ., -
0.51 o.oo 5. 2 S 0.99 o.osc 0.030 0.080 0.000 724.30 106.62 

0.000614 1 200. 1200. 1 200. 2 0 0 o.oo 222.20 328,83 

• 1 ~sECNO ?200.000 1 •-
• 3 4 7 0 EN C RO A C H M EN T ST A T I O 'I S = 1 0 0 • 0 2 6 8 • 0 T Y P E = 1 T A R G ET= nrn-:-01ro 1· , , 1 

•. ''I oo,JNST~EAM OF STATE qoA~- .c·o ~, .... 
7 2 o o • o o 1 2 • o 3 7 3 6. a 3 , . 7 3. 6 .• 11 13r • 21 o . 3 s o. 1 B o . 0·1--131:-1 1 7 o so. o. 7 o so. o. o. 1 4 3 3. o. 4 o s. 6 7. 1 o o o o o • o o ,, 

• ! o.s2 o.oo ,.,92 0
30

.0
0

0_ 0.080 0.030 0.080 0.000 124.so 101.11 I e 
0.000582 300. 300. 2 0 0 o.oo 166.89 268.00 

-· ,------------------------------- ------------------.... . ', ·-------- ' . 
SPECIAL 6~IDGE f ----------------------------------------------- -------·-----------· 

• ~· SB XK Xi<OR COFQ PDLEN ewe 3\IP ilAR!:A ss ELCHU ELCHD ! •· 
-...:...--u"'."9=0---., .6a~---2-.€,o-· o-;-o·•- · 1·00:oo--~-:-o·•--1700-;-•-o·- ·-·-z.6D --·12·s:oo---- 12s.-oo -- ----------·----------1 

; I) I: 

•. , *SECN0-72'JlJ.U(T -- - -------· ---- --- -- I • 
... 3700. BRIDGE STE'JCL= 100,.JO STENCR= 268,00 I 

• I -- -- -· ---- ----· -- - -- -·-------------- -- . -·- -- --------- --- _____ I e 
I f111 .,- r• •. : -------------i •· 

· i'f , ,.1 

·• ! . .. . .. . ,_ .,, ""'······~"·"--j . ' 



• 
••; 7 NOV 83 8:41':•:6 -- ----- ----- -------------------- - ----- -- - PAGE 16-----iuf 
ti ,. 
1------------------------ --------------, 
I SEC N::, D SP TH C './ S EL C , I s S 'II SELK S G H V H L CLOSS BANK ELEV · • c. Q QLOe QCH _ JPC3 ___ ALO~ AC~ ~R03 VOL TWA L!:FT/RIGHT _______________ , 

H•• TI:1E VL08 VCH VR03 XNL XNCH X'lR WTN ELMIN SSTA I 
•. , SLOPE XLOBL XLCr XLOcR ITRIAL IDC I CONT CORAR TOPWID ENDST i .• 
• : CLASS A LOI'/ FLOl-.I ------------------------------------------1:, 

- ---- ---~~-..,,-~-~~~~---- 4. as-- -orcuL A T"E"oel'rA-N)fE L ARE A=, l 4 4 ~, ------------.H~ 

•-------------------------------- ------ I ~ 
736.78 SRIDGE VELOCITY=, 4.88 

... -·•---~-- ~---·--------

Q\.IEIR QLOW 8A RI 
- - - - -~-·-- ----~-8AREA TRAPEZOID ELLC cLIKO 1. 

- •----,--,--=----==~-~--~-~~-~~- . • 1 c.oo 737.23 o.o, o. 7050. noo. m,. m.w ""·"" ----------------:: •· 

H3 
AREA 

0,03 0. 7050. YTOO 
- - - j ----,-- _--,--,..-..... --

_ TARGET= 168.00 --! • 
I PSTREAM Of STAT; ROAD 

268.0 TYPE= 1 

736.79 737.23 0.37 0.02 o.oo 737.10 'I· """"' 0.02 o.oo 737.10 •=· 705U. o. 7050. o. o. 1437
" 

0
• 0.000 724.80 101.CO M•• 

t 0.000577 30. 30. 30. 0 0 0 - -- • -- -- --- -- • 

409. 67. 100000.00 
0.,1 80 0. C 3'.:: 0.080 0.000 724. so--ror.-c·o 

- o.oo 167.00 268.00 

•i -- 1·• 
! *SECNO 7430.DOD I· -• J 280JL.llAT Q1= 3087.74 ~SEL= 736.93 ENC OJ= 3Q87,74 1,JSEL= 737.03 RATIO= 0.0000 I',. 

;111, NAT 01= 3152, RATIOS L03,CH,qos= C.0000 0.9348 0.0652 'IISEL= 737.03 , .. 

• I 3470 ENCROACH'IENT STATIONS= 102.0 334.9 TYPE= 4 TARGET= 0.021 ' • 

I 
7430.00 12,66 736.96 o.oo 736.93 737.34 0.38 0.11 o.oo 739 ..... 1.:..;0;..,_.... ___________________ _ 

7050. o. 6733. 317. 0. 1336. 319. 416. 68. 733. 90 I 
• I U.54 o.ou 5.04 0.99 0.080 0.030 0.080 0.000 724.30 105.95 I·. 

1 

I o . o o o 5 3 4 2 o o. 2 o o. 2 o o . o o o o. ou--z·2-a-;-9-a-:,:,1;. - I 111 

I • f *SECNO 8050.000 t. 
i I 2800 NAT 01= 3297.99 WSEL- 737.28 ENC 01= 3297.99 WSEL= 737.38 RATIO= ~~-------------------t 

• I_ NAT Q1 = 3362. RATIOS LOB, CH,ROB= • .GODO o. 9272 o. 0723 WSEL= 737. 38 _________________________ i • 
,,, 3470 ENCROACH~ENT STATIONS= 102,0 344.4 TYPE= 4 TARGET= 0.019 _________________ t· I . 

• , 8050.00 13.02 737.32 o.oo 737.23 737.66 0.34 0.31 0.01 739.10-- •• 
I 7• 5•• o. 6'J67. 383. o. 13s6. 388. 441. 71. 733.90 t 
I 

0.57 0,00 4.81 0.99 G.080 0.030 0.080 0.000 724.30 105.28 • 
• 0,000466 620. o2C. 620. 2 0 0 0.00 239.08 344.36 

I -~----------- ---- _______ --- ----- 1111 
• I * sTt No·7f1-• o. o o o -- - - - - --- - -------------------f. • 

•-----------------------------------' ~ii --------------------- ---- ----- ------ ---------r • 
• •---------------------------=--=-~---_-_---_-_-_-_-_-_-_-_-_--_-_-l • . ~------------------------ --- ------' •· .-: -- ______________________________ 11. 

I _ _ ·- _ _ _ _ . _ I 



e I ' - I • 

• :t __ ._c7_u.N,,_0V:,___!,8C=-3 __ -"8c.,.:2.4'"'-C .,_: ~...,6!._ ___ . ____________________________________ ~P.:.:.A::..G=.E _ __:1.:_7 __ ::::::-=1, • I 

-'I r 
i SECN0 DEPT'l CWS:L CRI',iS ',/SELK ~G HV HL 0L0SS SAN>< EL:V '· 

-• I ----"·J,__ ___ ,..,,,.QJL__ :....,c'"'"H'----"""R o 3 ~_Loe ~ c_1:1_. __ __a.gos. vo,_,,L~ _ _..,.rw A LE FT, R r GHT I e 
TIME VL03 VCH VROB XNL XtYCH X.,JR JJTN ELMI~~ SSTA ., 

• :----"-'-L:.,.O,:..P Fi;c__ _ _,,_x. L..Q.B.L-_........,X,_,_L C~H..__ _ _..,_x t., 09 R ! T BJ_~ __ I._12_C.~--A.I _,,_C 0""N,_T,.___..,CcC,!0c,_,R.soA,.,.R __ T,._.,O<-.!P...!1,l,.__,Ic,:Dc___ ,,.E-"N-=-D ,,,.s T.,_ _______ -------------, • 

. ' ~.·.-
( 

3.$'.)1 HV CHANGcD M:J~E TH4N HVINS 1 
q; 1-. 

3685 20 T~IALS ATTEMPTED WS:L,CWSEL ,· • f 3693 PROBA:<LE MINI"'Ur' SP~CI FIC ENERGY • 1-~3 7~2~0~C~R~I'-'-T-=-I~C~A=L_D"-'E"-'P_T'""'H'---A'--=S'-"S""'U"""M-"-E-=-D ___________________________________________________ _. 

• f __ 3 4_7~0~E~N~C~R-=-O"""A~C ~H M~E N"'T~S'--'T_A'--'T-=I-=-0-''<-=-S _= ----'1~•-=J __ -=..21'-'5"-'''--'0c.__-'T-'--Y P E = 1 TAR G E T = 21 4 • 0 0 0 f'. • 
I DAM hn 

8100.00 3.68 737.58 737.68 737.68 739.36 1.68 0.04 O.S7100COO.OO f • I - -~---=-7-c-05=-:o=".~-~~o:.---'-'7=--,0'"'5c-ccc--=.-- o. --o: - 61a--:--- o. 4 4 2. 71. 1 00000:-00--------------------- , e 
• O,58 o.oo 10.39 o,c:J C,O8O n.01s :l.uRO o.oao 734.'.lO 6.21 f, 
,-- 0.002211 -~so. so. so:-- 20--~-~--t4-- _:_c--6-----"-o:o-rr -2-cr:r:-j9---zosi-:-s-9---------------- ------ 1, • I ___________ ., e 

.• ·i!! __ C_C_H_V= __ o_.~10_o_c_E_HV_= __ 0.30g ______ ----·---------- --· ·--·--·-- ,i:. 
~SECNO 315Q.'.)UO 

2800 NAT Q1= 4039.53 WSEL= 739.32 ENC Q1= 4030.53 WSE=L~=-~7~39.42 RATIO= 0.0000 
NA.I 1;;i= 4i17. RATI0S L08,CH,RC9= 0 .. 0694 {f.93f16 0.0000 t-/SEL= 7~Q--;:-t;-r-~~--=-=-=:c='--.--- -----------------•. _ 

• 1' -----------------i..• 
3301 HV CHANGED MORE THAN HVINS r 

• t 3470 ENCROACHMENT STATIONS= 238.0 553.0 TYPE= 4 TARGET= 0.019 f • 
• f

---s,.c;1=s~o-. 0-0~-~1.:;.3 '-. a;,.,o,..c..c..;.;..,;,7.;;,3 ... 9 '-. 3;...o~--..;;.oc... • .;,.oJ~-7=3~9.;_;, 3· 2,..:...::.-7 3.;,.9;,.,_...;5;..,4---•• 2 4 o. 03---• • 1L+-r'3r.:ro ---------------, •· 
7050. 350. 6700. o. 476, 1680. o. 444. 72. 740.00 f 

.. ,J o. Sd o. 73 3. 99 :, • oo o. o so o. 0:3•--~0·-. C'~s-o---,5-.-o-•-o--rrs-;-sn---z·37:-o~--------------------. . 
1 1 ·, D. O O O 31 7 5 0. 5 C. 5 0 • 3 0 0 0. 00 31 3 • 4 9 5 5 1. 4 S , . . , •·• 

' 1·. I *5cCNO 8400.000 . • t 2800 NAT Q1= 4101.99 \;SEL= 739.40 ENC Q1= 4101,09 WSEL= 739.50 RATIO= 0.0000 I· • 
NAT Q1 = 41 du. RA r ros LOB, CH, ROB= f. o?Ti,-~>;-~4-rr:,Jrroo ws El= 730-;-,------- flll 

t ·. 
• • 3470 ENCROACH:11SNT STATIONS= 233.? 5"5T.-0--T'f0 E= 4-----0,"lfGET= O.OT ---- , .• 

8400.0G 13.89 739,39 O.OG 739.40 739.€2 0.23 0.08 0.00 736.30 t I 7oso. 366. 6684. o. soo. 1693. o. 456. r3. 140.o~--------------------.1 0.60 -,.73 3,95 r,.ao o.ss1.: o.~3c o,ogo 0.000 725.50 233.71 i'. e 
~, I ---~~~~~--:::""o_

0

"'3_

8

"'o_::o:a=.=
0

=
0

=::s:o:·=====o-•_. ___ z_so-._-_---- u :-nrr·~T7 ;;-9·1--5·5-r:-€2-- .. -· ! 4I 

• : - --------------·------------ -- ---·- "---·----· ! • 
1 'iii ., .• 

• . :===================================================~~==~-----~- 1: •-

;, I• 



• i---------------------------- ----- t'.~ 
PAGE 18 .,-_c_~-=--~~"'----------------------------~~~::__---•• 

I , 
• I i e 
, . '·1 I 

• I I·. ' ,. I zsoo NAT 01= 4195.31 .sEL= 73<1,s2 ENC a1= 4195.31 '•SEL= 7"'5"9":"""€2 RAt~-o=-o--:-r.o·o·o--
• NAT Q1" 4277. RAT ros LOB, Cf', ROE= 0, C75J u,Q250 O.'JOOO ~SEL= 739 ,62 •· • 

•, 4 TARGET= 0.019 .... = ~-•---~:-;:-;'--"----'-,~:;-"----'-,-.,,.-,--':;-"---~..,,..c--"-C:..-::-,:-=--';..._-7-:..;...;,-----=o:..:.:..;;2c:::2C-__ o;,.;... 1,;,.:2:.._ _ ___;:o.,;,·..;.0..::.0 __ 1:..,3;.:5;..;·;._:_30: I o. 4 7 7. 7 6. 7 4 o. o-·~--------------------s., 
e 0.080 0.000 725.50 230.26 I e ,J--,:--:~~'=------'~,--,<------"-,;-~--~~'-----"'--'-'='------"'-'--=-"-~-...:!..!e.=~o~-=!.o~.0~0;_~3~2c.e.1~ • ..e'..'65--5sl79l:----------------------, 
lf!IIJ ,, 

•1' re 
*SECNO 9100.000 f 

• 1
f 2800 NAT 01= 5473,12 WSEL= 739.70 ENC Q1= 5473,12 WSEL= 739.80 RATIO= 0,0000 ---- •. ·•· 

NA[ Q1: 5603. qATIOS LOB,CH,qoa= 0.0532 0.8612 0.0855 ~SEL= 739.80 . 

7 NOV 83 9:4):C6 

SECNO DEPT'i Cl,SEL c~rws '.JS ELK ES HV HL OLOSS 3AN'< EL EV 
Q QL03 ~CH ~ R::, 1 AL02 ,HH ARO" VOL TI.JA LEFT/RIGHT 
TIME VL03 V CH V RO il XNL XNC'! XNR •TN ELMI'l SSTA 
SLOPE XL:lt:JL XLCH XLO;<q I TRIAL !DC I CO~H CORA'< TOPI.JtD ENDST 

'3471) ENCRDACHf'ElJT ST~TIO'-lS= 230.3 553,0 TYPE= 
CROSS I"' f"" I" T Tr. I.I - t' 

:,:l.r.1v11,-;i 

8800.:JO 11..'JZ 73Q.52 O.OQ 739.52 739.74 
71)5(.J. 3 88. 6662. o. 530, 1 71 6. 

0.63 0.73 3.8S o.oo 0,080 0. •J 30 
0.000294 40(1. 4:JO. 400. 1 0 

I f111 

• I t' • 1---'--'-::-:::-::--:::-=------'--::-::-:-"----'-':~-':---'---~~:.....__..'....::'...::--.;....:..;~--c.---=--:,'.-::-7-"---_:~:...:_--~~--....:::.::,.:;..:. _ _:_~~;'...,,..--------------------
' t ..... •r t• 

•
1,1 1 I- . . , --*-S_E_C_N_0 _9_9_0_0_. o_o_o___ -------------------------------------------------, • 

I 2800 NAT 01- so;a,33 WSEL= 739.84 ENC 01= 509!.33 WSEL= 739.94 RATIO= ~~-------------------L 
• I 5 •• NAT 01= 524 • RATIOS LOl3,CH,~08= 0.0842 0.8579 0.0579 WSEL= 739.94 l. I 3 2 8 0 CROSS SECT I ON 9 9 :JO. 0 I.! :: X TEND ED --0",'8"5"F"'E'E'""'T--------------------------------------,. .. . ' ---- ----~--------------------..• 

I 
3470 ENCROACHKENT STATIONS= 717.8 1663.9 TYPE= 4 TAqGET= 0,028 

CROSS SECTION-3 f 

3470 ENCROACHMENT ST~TIONS= 74.6 72 6. 8 TYPE= 4 TARGET= 0.023 
CROSS SEC TION-4 

9100.00 11 • 71 739.71 D. OD 739.7u 739.82 0 .11 0.07 0. 01 736.50 
7050. ~-· ✓ .. , ., j' C~7 C 7 / .,..,"t1 8 51 _ 497. 80- 735.50 

' '7 I • V "- .;v • J {.. ..J. ..., I .... • ._,__,,. 

0.66 '.). 51 2.80 0.61 O.JBO O.S30 n.n<in n_nnn 7? <l nn ? l. s" '-' • \.IVV V • VVV I L.V a""'-' I ...., • _., V 

0.000173 300. 300. 3CC. ? C 0 o.oo 6 5 2. Z-4 726.80 " 

l.' 9900.00 11.75 739.85 0,00 739,84 739.97 0.12 0,15 c.oo 736.80 I. , q -- 7050 497 s 246 307. 105·"""3.-,-~2, z---4,.._---1,i;-2·-.---51,6. 9·1;-. ---T3-1,;-s-o---
111 o.74 o.47 2.94 o.48 o.oso 0,030 0.080 a.coo 72s.10 717.81 1-- · • 1 --o~ • ....,o""oc:o..,.1-=-9=9---d,...,o'""o~.--·-s o=--o~.------.;:s~a~o--'---. __ :....:..:~o ___ .c:_;:_.::..c..,o;,......_.c:..c:---'-----'-o o. oo 9 4 £. 1 4 166 3. 9 s----------------------1. a 

' i .... 
• I ¼SECNO 11800.000 I ·• I 2soo NAT a1= 4944.87 1o.sEL;, ----,.4• :·2-1 ENc ·01= 4944.87 1.JSEL= 740, 31- RArro= o---:-o·ooo-- fua 

1 _NA}" G1 = 5095, ~ATIOS '=-._0_8,__(:H, R_Og=_ O. C79B __ 0_._7672 0, 1530 WSEL= 740. 31 t 

• I 3280 CROSS SECTION 11B')0.')0 EXTENDED 1,23 FEET ------- -, ·• 

I I 
·• I I • . ,J -------------- --- ------ ----- ---- I 
.. I •, ----- I.• 
• ! ! .• ; ,,,. 
• 1 --- I. 



I . - l . 
4~ d---------------·---- ·-·--·-------- - - --- -- --1 • 
L•,, 13:40:06 ------ PAGE 19 l • 7 •~ov 8:5 

- . ..,...,..,------=----,------------------------------------------------------------• EG HV HL OLOSS BANK ELEV !' .._ SECNO DEPTH C,ISEL CRIWS W SE L~ 
3 /\.CH I\ROiR VOJ_ '_WA LEFT/~IGHT f W 

., ' 1~~ H X ~tN'-I.1--~-~~.R ~ ~~~~Q'--~~ ~ ~ ~'-'---------------------111• 
1-------------------------------------1: 

·- • 1 4 91 • 6 TYPE - 4 TAR c; ET= 0 • 0 2 9 I· •· 

Q QI !l" q C !:l Qe c:B ;LOB 
TIME VLOB II C 'i V RO e XNL XNCH XNR WTN ::UHN SSTA 

PPE XLOB 11 C !:i X LO.,'! B II8HLL__ 

ILLJ._. 5 1491.6 TYPE= 
'I' 

--·- 12 0.39 0.00 737.90 1·· .-
• 1 , 744. 13B. 735.60 ' 

Q3l1 P ,_QDO 72~....6_Q__4_22. 48'---------------------·-1 

il_...c..?. 740.,~1 740.36 o. 
980. 9 3;1. 1 798. 1629. 744. 1 3 B. 73 
f'... 61J n JJJlC ':) ,_n 'll (J ... r.. 

0 0.00 1069.11 1491.~9 ,··. 
41 '------------------------------------------------

,1 *SECNIO 14400.000 • 
II I 2aoo NAT a1= 5150. 63 wsEL= 740. 71 ENC a1 = 51 ~;o .63 wsEL" 740. B1 RATIO= 0.0000 I, • I N~T Q1= 5261. RATIOS LOB,CH,1<0'3= O • .J..Jjjl 0.85B7 0.0055 WSEL= 740.81 I· 
•I I 32SJ CROSS SECTION 1•+40'J.DO EXTENDED ().75 FEET f. 
'•. c4 l. I 3470 ENCR?~~~~~~~ ~~A!~~~s~--- _ ~~~:~ --~9o.o TYPE= 4 TARGET= 0.021 _____ t 

1 c;oo. 1 0 

I Uf'STRi:µ,M OF tURPOKAlt: LlMJIS / c~u:s~ ~tLTJ,JN-·11 i'. 
I 1 4 4 Cl O • 0 0 1 1. R 5 7 4 0 • 7 5 __ _JO Ji') 7 4 o • 71 7 4 o . R 9 ____ O • 1 4 O • 5 3 O • O 1 7 3 7 • 5 0 I 

978. 190. 7 3-8;30 I ~ . -
31 4. 3 990.0 TYPE= 

LlMJIS / c~USS Si:CTION-'I / 
,p. 0::1 7 4 Q. 71 ?!t0.89 0.14 0.53 0, 01 737.50 

o. i 5 2 6. A"' In ,., 
I ,- 't 7 • ,, 

0.B O O • O O O 7 2 8 • 9 o 31 4 • 3 5 1• ., 
••---------------- C 0,00 675,65 990.00 :u1 I. I ,: • 
•- *SECNO 15B00. OOD ' 

iil,__Q:L__0_. 8 :8 0 0.030 0 ,01 
2500. 0 0 

I 2800 'IAT 01= 3043. 54 WSEL= 740.99 ::NC 01= 30,43.54 WSEL= 741.09 RATIO= 0,0000 . -1,. 1. NAT 01= 3125 .. RATIOS LO'l,CH,ROtl= 0.109.5 0.8904 0.0001 WSEL= 741.09 ' 

1 
•.• , 3280 cR• ss sEcri:oM 1sso0.c 1J EXTEtJDED 1.u4 FEET l' 

,. I 3470 ENCROACHMENT SU.TIONS" 180.2 563,0 TYPE= ~, TARGET= 0.026 I. 
I 15soo.oo 11 .. 44 141,c1, o.oo ?40.99--74'1:"3s o.34 0-:-z,3 a.or--r3-s-:-1+0 ---1 • 

• _ 7o5o. 597. 6453.. o_. _____ ~7!_. __ 1~2_?. ____ o_. 1066. 2.07. __ 74~.3()_ ___________________ I· 
J 1.29 o .. ss 4.e6 o.oo o.oBo o.o3tl :r;,oeo o-;-mr•---729.6• 1e• .1-ff - 1111 

• : 0.000550 1400. 1400.. 1400. ___ _i__. o o o.oo 382.8_~ __ 26_~o _________________________ r·. 
I cc H V = tJ • .r•-• c 1:HV = o. 51;( --------------------t 

~) * ~ ~ ~-~ 0 
N ! ~ 3 ~ ~ ~ 0 0 

c z 9 D6. s 4 ,. s EL= --- r1+1-;-47- -=-Ne-en = 2 9·4-4--;-t;:,--,rs·E C= ---4-r;-57--p,~~-T :ro=-=o-;o 1~-n--------- --------------l: .•• 
.. , ~JA_.!._Q_1= 2954. RATIOS L:)9,CH,P0_'3_"'_ -~---~~-~~--- 0.9967 O.'J016 •~SEL= 741.57 ··------------------ ---f. 

I 3470 ENCROACHMENT ST•TIONS= 44.0 165.0 TYPE= 4 TARGET= 0.003 ---------------------' t 16~oei.oo 12.es 11.1.ss ~1 .f"ll1 741.47 71.2.02 1j.47 o.'57 i'.i.Of-r41)-;-To l' 
'. • I 70 5 0. C ·-- 70 5 0. ~ • __ - __ g_._ _ _1i?__6.- __ ~_ -.,9-· --- _10~~40~-- - ·221_37·0· -·- ·-·-74_3490. 30()_ ______ ·- - -------------------1 • 

1.34 O.C'O 5. 53 o.uo G.C180 0.03 •, 0.J80 .u' u 7 8. • Iii 
. ·I o.ooos99 1000. 1000. 1000. 2 o o o.oo 121.00 16s.oo I 
~•I r • 
. 1---------------------------- -------------··--·------- _______________ I· 

. '------------------------ -----------1 •· 
t.·f --- ----- -------'------- ---- - --- I ,- I -- -- -- - - . . ·-·---- --- - • 

/ I _ , · - ~ -· " . .,. ,. , · tt"'"''" .-- • .... 1 - 1, · ) 



• i -- ----- ----- --- --- ------- -- ----------·;~~;-- -20------1., •: ,.. 
• 1

---:-::-::-----:--::-----------------------HA._,.~-O-B ___ H_L ____ O_L.,...O-:-S S.,----,8,-A-,-N-,K---E-L~E~V--------------------1

1 
• 

" VOL TWA LEFT/RIGHT ,) ; ,\1 __ __,,___ __ __:"--"--''-"'----"'-"-'-'------"--"---"-"-----"'~'----"--=..------"i-2~-"'~-"'-N-T-~~'-"~C-'~c...A_R __ c_;~~;~,W-I ~-D---= - :i~ :T -- ---- ---- ----------------, .. . -----------,,. 
I 1· 
I *SECNO 17000.000 

• I 2800 NAT Q1= 7291.58 WS:cL= 742,03 ENC Q1= 7291.59 WSEL= 742,13 RATIO= o.cooo I • 
NAT Q1= 7394, RATIOS L03,CH,R09= 0.0000 0.9276 0,0724 WSEL= 742.13 1111 

I 3280 CROSS SECr!ON 17000,JO EXTf~DED 0.01 FEET .,-------"~~-=--=---=~='-'----'-'--"'-"-"-'-'~'-'--'----=-:..:....::..::_-......._:::_.::..:::__:__~------------------------,. ·• 

3370 NORMAL BR!DGE,NRD= ~ MIN ELTRD= 735,70 MAX ELLC= 740,90 t 

----
7 NOV 83 8:4C':C'6 ----

SEC/rn DEPTH C,iSEL C~!WS WSELK EG 
Q QLJ8 QC 'i QRQ9 e.LOB ~CH 
TIM': VLC3 VCH VR:8 XNL X~CH 
SLOPE XL0'3L XLCH XLOBR !TRIAL I DC 

•• ie 
"•'I l' • ., ' 
•I r• 

I tu• 
• I •SECNO 17013.000 f ~ 1---"-"'-""''-"-''---'-'-"--'-"--"-"'-"-"'--------------------------------------------------------

' l1 ....... . •,. (rif I:· ~ ., ,. 
I i . 

• 1 •SEC NO 17500, ODO (11,. 
• f 2soo NAT Q1= 3263.71 WSEL= 742.04 ENC Q1= 3272.51 WSEL= 742.14 RATIO= -0.0027 , .• 

I 
NAT Q1= 3321. RATIOS LOB,CH,ROB= 0,0055 0,9854 0,0092 JSEL= 742.14 f 

3280 CROSS SECTION 17500.00 EXTENDED 2,11 FEET t 
• I t e 

3470 ENCROACHMENT STATIONS= 195.0 609.3 TYPE= 4 TARGET= 0.014 
DOWNSTREAM OF DAM/BRIDGE 

17000.00 1 2, 41 742.11 C.08 742.03 742.18 0.07 0,04 0.12 742.30 
7050. o. 65 86, 464, 0. 2 9 21 • 129 3. 111 6. 21 4, 736.90 

1 • 3 6 o.oo 2.25 C.36 0,08G 0,015 0. 0 BO 0.000 729,70 197.57 
(), 000093 2 00. 200. 200. 2 0 0 2130.99 411,76 609,33 

3470 EtH.RQ A C!H'IE ~I SIATIONS= 20Jl., J 5 3 1 • 0-1..YL~ = 1 T8R§ET= 331,000 
UPSTREAM OF DAM/BRIDGE ALSO CO~FLU, OF UNNM'ED STREAM 

17013 .Jl.O 1.J. 30 742,00 0. OJJ 741,93 742.29 0.29 0.00 0.11100000.00 
7050. o. 6 8 51 • 1 9 9. 0. 1 5 5 3. 3 Cl 1 • 111 7. 21 4. 736.90 
1. 36 o.oo 4. 41 0.66 C.080 0,015 0,030 0.000 729.70 200.00 

0.000201 1 3. · 1 3. 1 3. 2 (' 0 o.oo 3 31 • 00 531. 00 

·,I; I I· : 

•• •• f l 
• I I· .11 

3470 ENCROACHMENT STATIONS= 36.0 1 81 • U TY"E= 4 TARGET= 0.015 
17500,00 1 2. 41 742.11 o.oo 7~2.04 742,48 0.37 0, 1 5 0.04 739,70 

7050. o. 7050, o. o. 1 4 4 3. 0. 11 3 6. 21 7. 737.40 
1 • 3 9 o.oo 4. a 9 o.oo 0,080 O,C30 0.080 0,000 729.70 36.00 

i),000499 487. 4 8 7. 487. 2 0 0 o.oo 1 4 5. 00 1 81 • co ' .... •. ,. 
I t: 

•I-------------------------------- - ---- ---- ________________ l • 
:: I 1:1 1· , 

• i - ----- --- ---- ________ t • • I I., -- --- I··• . : ------ ---- --- . 
a, •. .l .. 



•' le 
1 
:,,,---7_N_O_V_8_3 ___ 8_:_4_0_:_C_6____ ----------- ------ ------- ----- ..... ______ P_A_G_E_ 21 ' ~, . t 

. ,----------------------------------------,. 
·- • I i , ---- ---------- - -- ~-~ -----,=-,c-=-,-:--::-c=---:c 

I *******************~**~~*****~·***~*~~*~***~****** THIS RUN EXECUTED 7 NOV 83 8:41:19 .••· 
• I HEC2 RELE~SE DATED NOV 76 UPDATED MARC 19B2 ---------------. ,. 

1---U ROB C..Q.RR ..::...._ nJ_, __ Q..2.LS ...l.t..P..f.1:.?..5 ,. 
~ODIFICATION - 50,51,52,53,54,55 

e .f ,4,;**:-t~*x**1':1r*********** ... **********#********•"" .... ***** I· • 
JHII t: 
• 1 NOTc:- ASTERISK(*) AT L=FT JF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST J .• 

• :- SHIAIIIASSE.c ~IVER ---- ---------------- ---- ------------------ 1•. 
I fll I 

• : SUMMARY P~INTOU7 TABLE 150 :: • 

t 
SEC NO XLCH E.LTRD ELLC EU'IN a EG 10K*S VCH AREA ,01K I' . ·• ,, .. t o • o o o o • o o o • o o o • o o 7 21 • 9 o nr50:--0"0 7 3--4--;--5·0 2:03 3 • a·,-----ToT4-:-70-1+3·4·s--;-1 2 I , , 

I 0.000 0,(\0 o.oo o.oo 721.90 7050.00 734.51 2.73 3.87 2557.83 4268.99 ,·,· . ----------. I 1000.000 1000.00 o.oo o.::io 721.90 7050.00 734.75 2.37 3.67 3305,97 4584,27 l· 
I 1000.000 10GC.OO 0,r:JO C,UC rci ,'tU 7·]50.GO 7'34.77 2.45 3,73 ?776.48 4508,60 I· =-. ~- ,, •· 
I 3800.000 280D.OO 0.00 o.oo 722,50 7050,00 735,47 3.00 3.85 3351.88 4068,26 ~-

. I 380u.ooo 2so~.oo o.'Jo o.oc 722.50 1050.00 735,51 3,08 3.91 2319.17 4019,50 l"~ 
• f 4800.000 1000.00 0.00 0.00 722.80 7050.00 735.95 5,18 5.18 1990,58 309B,60 f. 
• .I 4 so o • a o u 1 o o c • o o o • o o o • o o 1 2 2 • so 7 o 5 o • o o 1 3 6 • o o 5 • 2 a 5 • 2 s r1s-:r:--9·3---:wos • 2 4 • • 

,, , ,J 4 8 1 o • o o o 1 o • o o 7 3 2 • 3 o 7 3 3 • 7 o 7 2 2 • 8 o 7 o 5 o • o o 7 3 6 • 1 7 4 • 7 3 5 • o 2 210 8 • 81-r2i.---f:---s-,------ I. , 1 4810.000 10.00 732.30 733.70 722.BJ 7050.00 736.19 4,65 4.99 2116.96 3270.67 f 
• I 5700.000 390,00 O.'.lO 0.00 723.30 705•).00 736.45-__ 1.98 3.14 3940.22 5004,19 f,. 
• 

1

1 5 7 oo. ooo 89 o. oo o. oo o. oo 7 2 3. 30 7 05 o. oo 7 3 6. i.-e 2--:--o·s -;-y9-3-4--5-4-;n-z.i;27-;-s 1

1 

• 

6900.000 1200.00 0.00 u.oo rc"4"".30 ro,o.oo ~-~130-;-97 5.97 s.20 170-o--;--s7-ze·s·4~--5-- , 
I 6900.000 1200.00 o.oo o.oo 724,30 7050.00 131.01 6.14 5.28 1550.96 2845.11 1.111 

• 1 72 • u.ooL' 3or.oc o.oo o.oo 724.80 1050.00 737.15 5,87 4,96 1423.01 2910.11 I:• • f ----1,_2..,,omo-• .,..o.,.,.uo,.,.....--3'"'"0'""'or-.""O""'O---,u.-,..,.o=o,----1~.) .~a~u~-~1~2~4-. ~e a~-1 U 5"Cl7ITTJ,--------, 3 7--;2·1-- ·-5--; a-2---4---;-9-z-,4T.t:-S-o7'9"2"1"7S-~ I. • 

I o/ 2To • o o o 3 o • o :.l 7 4"0--:--o o T3v.,;·o-- --r2--z;:--sv· -Tcr,o--:o-ci 37--;--17- - ·-5 ; s 1---4,, 9·4---1-4·27--;3·9~ 9 23--;-Ts-- 1: . · ·,ii 7230.000 30,00 740.0C 739.40 724,'lO 7050.00 737.23 5.77 4,91 1437.13 2934.86 1:. 
• J I·. 7430.000 200.00 o.oo o.oc 124,30 1050.00 131.29 5.21 4.97 1s22.04 3087.74 1. I ---""'7rr4..,.3-iso-"-. "'"5*o oii---....;zs-e5r:-(,r'-.""n-i<o------;'.)<"-',;..,.o'""J,--------o;;-..:..;C;..;O,---,nT.3-o 7 o 5 o-:m:i--.....-,.......,"7""""--........--, ,-----737-;·T4--~-;-::n---5--:--0·4--105·s--:-To~·o-sT:-T1-- , ;.;• l , .• " s u 5 o. o u o 6 2 o. o o o • m c--:-ou 72'4.""3• ----·nr5--,r:--o-o rn:-2-e---·-0-:--cro---r37:-o-o--- -4--;--57 4-:-7--s- -,-93·9--;--9o~-3·2·97--;-9~--

101 8050.000 620.00 o.oo ~.OD 724.30 7050.00 737.32 o.oc 737.66 4,66 4,E1 1774.69 3267.15 l ~•1 -- I e 
e I f •· I : .• 

CWSEL CRI'~S 

7 3 4.f"O 0:--00 
734.30 o.oo 

734.57 o.oo 
734.58 n nn 

V•VV 

735.27 o.oo 
735.31 o.oo 

735.57 o.oo 
735.61 o.oo 

735.81 o.oo 
735. 84 o.oo 

7 36. 32 o.oo 
736.34 o. t:ro 

73o."57 --;-oo 
736.60 o.oo 

736.77 o.oo 
T6. 83 o--;u-o 

30:""79 --:-o-o 
736,85 o.oo 

736.93 o.oo 
7 3 5. 96 o. o-a 

I'•, • I 
\ •• ( . - - -------- ----------------------------------------



' - I 
t 

if) I . I 

~• t 
',1f ' ,, 

•' I 
•' t 
• I I 

•• 
11 :t . , ., ., 
•' I. I • . , 
I" ii . ' I 
• I 

I 

7 NOV 83 8:40:(•6 '• --· --· ·-------· -· ·-- -· ________ P_A_G_E __ 2_2 ______ ,,III ,. 
Sc CN 0 XL CH 

----...,..,----------=::cl-T_q_D ___ E L-L:-C------,---------C-W.,..,S_E_L ___ c_ R-IW_S _____ E_G ____ 1'"'o~K,-*~S---v-c~H----A~R~ EA--~-_.,.,o.,,.1 =K--1. -

--:--....,,...,,...,,...,.-=-==---~-=-----0~.,..,o~:i---o~.-c~o----~--~-=-~--7~3~7~.-o 8 - 1 '37. 6 s- - -7 3 9. 3 6 - -- 2 2~1 6 - --1 o. 3~- 67-e-. -1, 2-~, 49777'3--I: • 

E L " I N Q 

* sn.no 7,4.00 705'.J.OO 
* 50.00 734,00 7'.JS0,00 

8150.000 
815J.GOO 

0.00 Cl.CO 737.68 737.6B 739.36 22.17 10.39 678.50 1497.32 _I •. 
t ' 

----":-!~~~----=::,i,.:,~~--~•~-~O~O:__ __ o:,-!-!. O~Oc.,__~~~-~~~~-...;7~5;::.;9;..:·~3:.;;2 __ _:0~.~o~o~_,;7~3.;,9.:.· ~5 :;..4 __ _;:3~-0 5 3 • 91 4 0 3 , 3 ,. o.oo c.oo 739,30 o.oo 739.54 3.1-7 3,,r9--2-r,r. ·r.s3 _ 
725.50 7050.00 
725.50 705(),QQ 

8400.000 250.00 
8400.000 25c.eo 

-~..,-2-5 :-so --ro-5-•7ir•--7 3·9·;-;;•----• ; •CJ - -T3 9 ;-t 1-· ---2; ·9 s----7--;- - '--2"4"9·0.1-6-1+1·01-;-<rr-l· · • 

----"--''-"-"-=-"-"-"-----''-"--"---'---=--"-----"-'~ -=~~---.!7...=2..::.5.!. • .:'.:5 0 7 0 5 0 • 0 0 7 3 9 • 3 9 0 • 0 0 7 3 9 , o 2 3 • 0 8 • 9 5 21 9 3 • 3 7 401 6 , 6 5 P11 

3 • 81 2 5 5 B • 0 4 41 9 5 • 31 !: • 8800.0CO 
8800.000 

9100.000 
9100.000 

99CO. C,OO 
9?00.000 

11800.000 

40 0. Pu 
40 D. 0 0 

300.00 
300.00 

son. o u 
800.00 

1900.00 

0.0() 
c.oo 

c.oo 
0.00 

'}. J 0 

o.co 
o.oo 

o.oo ,----,:--..-::--,-
0. o o 

7[50.':0 739,52 
7050.00 739,52 

739.70 
739.71 

o.oo 
3 • s s z z~·,:-gg-4n,;:-4 s , 1. 

--~ ;,z;--4-cr9·9-;;oo~-s-47 3-;;1-z--
1 • 

2,80 3656.48 5358.39 t' ,, . 
2.B9 4706,92 5098.33 I' 

~-~z • 9"4----:3sf97rz-4"9·97.71+ s l' 

o.oo 

9-:73'0-- -,-:-6-6 
739,82 1.73 

o.oo 739, 95 1 • 91 
o.oo 739-;-9-7 1. 99 

·4-0:-3'2 -:-u 3 

11800.000 1900.00 

O. DC O. OD 729. 80 ~-~3 ;cTS---ST3174"9-'1+9·4-4-;-3,--,II~ 

-~--'-"--=-=--~~---'-'--=-=--=--=--'-------=-•--=-·-=-o-=-o ___ ___coc.c.--=-o-=-o----'7 =--2·9'-'_'---'8'-'•'----c,r---''---"-''-"-- 3. 1 2 4 3 5 9 • 6 8 4 B 3 8. 6 o I 

----,:-,:-;.77~'-=---=-=-~~----=oc..:.-c-o-=-o __ ~o-'-• .::..co=----=-='..:.,..£.:,--~-c,cc-.....,....,,---.c___c._ _____ ~~"~--c--c,------~---3-·_1 _4 _,..,4_•_1_1 _. _21_~s~1~5~0_. 6_3 __ ~ • 

740.36 2. 1 2 

14400.000 2600.00 7 40. 71 740.84 1. 97 

1 1,400.000 2600.00 

15800.000 1400.00 

0.00 OaGO 705).00 3.18 3475.17 5050.86 740.75 1 . 9 S 

740.99 0--:-00 

.. -
I, • 

o. oo o. o -7 2 q. 6 o 7 :i 5 o. oo • 7 9--2·za-1--:-23~0TI-:-5-4--I 

15800.000 1400,riJ 

16800.000 1 OC0.00 
16800.000 1000.CO 

17000.000 

71,1.04 o.oo -------''--"--"'-"-"'--'-"'-"'-"'--...c.::'-"'----='...!.._"'-------'o'-'.'-'-'o'""::; ____ _.,,-"'--!..-''-"--------'7 2 9 ,2_0 7 ci 5 c1 • o o 4 • 8 6 2 o o 4 • o 3 3 o o 5 • 5 1 I' 
0 • 0 0 7 2 B • 7 0 7 0 5 0 • 0 0 7 41. 4 7 0 • 0 0 ___ 7 41 • 9 5 5 • g 5 • 5 5 1 3 0 7 • 5 8 2 9 0 6 • 5 4 ,: • 
o.co 728.70 7050. •0- 741.55 -- 0.00 742.02 ----,.99 5.53 12T5.T4 2]1!1.44 I 

a~·oo n,-2-:-n-- - ·o :·93 2-2·s--4Tr6-:-7D-,2·9·r.5-a--lu • 735.70 740,QG 7 2 9 • 7 •--7-o-5·0.o-o r4·2--;-03 
17UOU.OOO 735.7:• 74C.9C 729.70 7050.00 742.11 . ,- o.oo 742.18 0.93 2. 4213.53 7314.94 ..... 

o.oo 742.22 2.01 4,39' 2044.90 4976.50 [ • 
---- -

o.oo o.oo 729,70 7050.00 7 41 • 93 
I ., 

l·Hi9 ., 
' • ·1 
I 

•' I 
. • I . '. ... I . ,, 
•' I 
•! 

48 7. 00 
487.CO 

.....,,,.,,,----=,.,,....=-.,,...,..-~~-=-=---~• . •-• --1-i;z:-29~--2-:-01,---~4-, 4~1 ,-s,·4--:--20-z;-9-rs-:-0·2--1 

.----•.o-o--r4-2-;-4-•--- --- -4---;,7;T---4 -;-s-5--rso·2-;-9·1~·2·6·3-;T1-- I • 
o.oo 742.4s 4.99 4.89 1442.76 3156.97 I' 

_______;-=...c....:_-=--__.:_::..:_::....:..::..::_:....:..::..:..-'--'--- -------- - - - - I e 
o.oo o.oo 729.70 7050.00 742.00 

o.oo o.oc 7 2 9 • 70--7 C 5·[1":-b 0 rc~-=-n4 
o.oo c.oo 729,70 7050.00 742.11 

-----------------------------~-----------1.. _________ , ) 

-- ---- ----------------------------------
1111 -------,. 

--------------------------------------------, I·• --- ---- --- -------------------,. , . 
---------' 

I•· ---·--=-------r·· 
I~ 
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u • 1 SUM'1AR Y P~ IN TOUT T Ao LE 1 50 -----------------------------------~~~~,II I 

• 1 a 01 s Ft ~ r E w s? o r E w s x o UK w_s Io e .i IJ> x L c H l • 
7050.00 734.30 0.00 0.00 0.00 9B2.29 0.00 , .• 
?oso.oo 734.30 o.oo o.oo o.oo 361.s? o.oo I 
7050.C,O 734.57 0.00 0.27 0.00 107B.54 1000.QO t-• 

~ 7050.00 734,58 0.01 0.28 0.01 425.33 1000.00 i 

.S.UJ:HL 

Q,QQQ 
0.000 

1000.000 
1000.000 

3~00.000 
3500.000 ---- --

~TEWS? DIFWSX O UKW.S TOP>I IJ) X L_c___tf 

o.oo o.oo 0.00 9B2.29 o.oo 
o.oo o.oo o.oo 3 61 • B 7 o.oo 

0.00 0.27 0.00 107B.54 1000 .oo 
0.01 0. 28 0.01 425.33_ 10J)0,00 

o.oo 0.70 o.oo 1015.10 2800.00 
o.o~ C' • 7 3 [1.03 545.15 2800.00 

' 7050.0Q 735.27 o.oo 0.70 o.oo 1015.10 2800.00 ---------------'. 
7050.00 135,51 0.03 C'.73 [1.03 545.15 2800.00 p11 

4800.000 
4B00.000 

o.oo C.30 o.oo 454.64 1000.00 
0.04 0, 3 '.) C.04 252.92 1000.00 

7050.00 735.57 0,00 C.30 0,00 454.64 1000.00 ,,. 
7050.00 735.61 0.04 0,3'.) C.04 252.92 1000.00 --------------------- I' 

4810.000 
481U.OOC 

5700.000 
S?OC.000 

0.00 0.25 o.oo 512. 48 10.00 
0.03 0.24 0.03 4 97. 03 10.00 

o.oo 0. 51 0.00 867.96 890.00 
0.02 0. 50 0.02 574.42 890.00 ------

7050.00 735. 81 0.00 0.25 o.oo 512 .48 10.00 ____________________ ,: • 
705lJ.OO 735.d4 [1.03 0.24 0.03 497.03 10.00 I 
7C50,QO 736.32 0.00 0,51 0.00 867.96 890.00 --- -- ----------------i • 
7050.00 736.34 0.02 0.50 0.02 574,42 890.00 ------ ------ -----------' •· -

69·)0.000 
6900.000 

7200.000 
7200.000 

7230.000 
7230.000 

74 3U. •-• 0 71 
7430.000 7050.uu 

8051J.OCO 
8050.Cub- ---

• 8TOD-:-Ouu 
* 8100.000 

8150.000 
ars-o.01Yw 

- -- -g i;-CTTJ .-mm-
84CC•.00u 

8300.000 
- ------g-g-:io. uuu 

o.oo fl.25 [1.00 307.91 1200.00 
o. a 3 0.25 0.03 222.20 1200.00 

7050.00 736.57 o.oo fl,25 [1.00 307.91 1200.00 ------------------'·. 
?oso.oo 736.60 o. • 3 0.2s o.o3 222.20 1200.00 ___ _________________ f111 
?oso.oo 736.77 -- 0.00 ___ 0.20 o.oo 166.9-4 ----300.00 I. e 
7c,so.oo 736.e3 o. • 6 0,23 0.06 166.89 300.00____ _ _________________ I 
7 C· 5 r,. OU 7 3 6. 79 0. 0 0 n. 03 0. 00 167. o_s ____ 3_ 0 __:__D_O.---_________________________ ,,· • 
7050.00 736,85 O.C6 0,03 0.06 167,00 30.00 , , 

7 Q 5 O. 00 7 3 6. 93 0. c_o___ 0 • 1 3 o-:1rn·--3-z-9---:l!-·~-tao--:-o-o·-----------------------r' .• 
I 7430,0UU 7050.00 735.96 n n~ ~ •• n n, ??Q OQ ?[1[1 nn 

I 
?oso.oo 737,28 o.oo ___ 0.35 o.00 __ 341.66 620.00 ----------------1...•• 
7050.00 737.32 C.05 t:i.36 D.0-5 2:,9----;-og 620.0- _____________________ ,... 

_ _ u -7oso.co 737.68 o:-o· -c-:-11' o--;-uo 2u3--;-:r9 ·0-:-00---- I. 
o ?oso.oo 737.68 c,.oo o.36 a.oo 203.39 so.co l 

~-~g:gg ;~-~~~~----:;-g-:g~ ·- - --i-;t
3 

_g-;g·~---~-~~~-i-----~-g~gg____ -- - ====-=============-========; .... 
~~oso.oo -r;9--;40 --- - -o.oo - •-:-er cr:-oo s1,~-9--2-so-:-ou --- - I • 

?• Sr.no 739,39 -C.C1 ~.08 -0.01 317.91 _.250,00 __________________ ,. 

?CSJ.00 739.52 D,00 0.12 0.00 520.93 400,00 ___________ , • 
rr--i:r--n,-,r. OJ 7 3 r.s-z-- ---·o :cm------cr.1 o-:-ou---yz 1 -;-6s---400 ;oo --- --- - --- - - IHI 

o.oo n. 03 
O.C6 0,03 

a.co 0.13 
o. ci3 C • 1 1 

o. 00 Q.35 
c.os t:i.36 

o:-o· -c-:-11'· 
c,.oo 0.36 

o.oo 166.94 300.00 
0,06 166.89 300.00 

o.oo 167.05 30.00 
0,06 167. o-o :3 0---:-0-0 

o-:1ro 3-z-9---:l!- tao--:-o-o 
0.03 228,98 200.00 

o.oo 341 .66 620.00 
o--:-o-s 2 :,9----;-oe 620.0-

o--;-u o 2 u3-:-3""9 ·0-:-00--- -

o.oo 203,39 so.co 

·9100.000 
910U.OOU 7050. __ 

7 cs o . o o 73-,;i--:-to o . o-•- - -u.1 a o • o·o--,-•u-s .o4 3-0-0-:-rm - --- - - ----- - - I, • 
7050.C~ 739.71 0.00 0.11 0.00 652.24 300.00 __ _ __________ ,, 
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7 NOV b3 8:40:06 

ScCNO Q CWSEL )I F',JS? DIFWSX DIF<WS TOPWID XLCH 

9900,000 705(),00 739,84 o.oo Cl,11. o.oo 1843.61 800.00 
99CO,OOO 7G5C',OO 739.85 0. 01 0.14 0.01 946.14 800,00 

11300.000 7C50.00 740.21 0.00 0.37 fl.lJO 1700.00 1900.CO 
11800.000 7C50,20 740.24 0.03 0,39 0.03 1069.11 1900.00 

14400.000 7050.00 740.71 o.oo 0.49 o.co 1090.29 2600.00 
14400,000 7050.00 740.75 0.05 0.52 0.05 675.65 2600.00 

1580u.uoc 7050.00 740.99 o.co C' , 2 B (l.00 566,99 1400.00 
15800,000 7050.00 741 ,04 O.C6 C.29 0,06 382.82 1400.00 

16800,COO 7050.00 741.47 o.oo 0.48 0.00 159.11 1000.00 
16800.000 7050.00 741.55 0.08 0. S 1 0.08 1 21 • 00 1COO.OO 

17000.000 7050.00 742.03 o.oo 0.56 0.00 4 5 5, 97 200.00 

17000.000 7050.00 742.11 0,07 0. 5 6 0.07 411,76 200.00 

17013.000 7050.00 741.93 o.oo -o. 11 o.oo 4 5 3--;-1 1 f3~-•-
17013.000 7050.00 742.00 G. 0 7 -(I, 11 (l. 07 3 31 • 00 13.00 

17500.000 7050.0G 742.04 o.oo C. 11 o.oo 200.00 487.00 
,."7rnri nnn -,ni=-: n n:-. 7/~ 1 1 n n7 0 .. 11 Q,Q? 145.00 4)37.00 
11.JVU • UVV r v~ ,._, • •J v 

' '"T .... ' ' .... - .... 

. , '• 
l 1~ II 

•t r• 
.: '• ,, .• ---------------------------------------------------,:,., 
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FLOODWAY DATA, SHIAl✓ A3SE!: RIV•R 
PROFILE NO • 2 

=="""""""""'" I""! l"\nr"\U ii V ======= ' •• .,. 1"'.l"I C" I I,., ~ A r" r::_ I"'! t"\JI\TT/"\J.l 
rLVUVY'l/-4,l ,.,... I c:.ri; :> U f1. r f" \.. C C: LC V '4, I .L Vl'I 

STATION wIDTH S::CTIO'-l ME~N w!TH w ITH o O T-DTnTJrrifC 
ARE-~ VELOCITY FLOOD,iAY FLOODWAY 

O.UGC 36 2 .. 2559. ? 0 734.3 734.j 0.\.. -..... 
1 000.000 425. 2776. 2. 5 734.6 734.6 o.:i 
3800.000 5 4 5. 2 81 9. 2. 5 735.3 735.3 o.o 
4800.000 2 9 2. 1754. 4.0 735.6 735.6 1).0 
4810.000 521. 2117. 3.3 735.8 735.8 o.o 
5700,000 574, 3455, 2!!0 736,3 ?3S,3 0!!0 
0900.000 222. 1 5 51 • 4.5 736.6 736.6 o.o 
7200.000 167. 1433. 4.9 736.9 736.3 0. 1 
7230.000 167. 1 4 3-7. 4.9 716::9 736.8 0. 1 
7430.000 2 2 9. 1655. 4.3 736.9 736.Q o.o 
B0SQ,,J00 2 39, 1775, 4,Q 73?,3 73?,3 o.o 
8100.000 203. 6 7 8. 10. 4 737.7 737.7 a.a 
3150.QOO 31 3. 21 5 7. 3 • 3 739.3 739.3 o.o 
3400.JOO 31 8. 2193. 3.2 739.4 739.4 o.o 

~.~ ~600. 000 322. 2246. 3. i 739.5 739.5 o.o 
9100.000 652. 3656. 1 , 9 739.7 739.7 o.o 
9900.1.lOO 94 6. 381 9. 1.8 139. s r39. s o.o 

11 800 .000 1 069. 4360. 1 • 6 740.2 740.2 o.o 
14400.000 6 76. 34 7 5. 2.0 740. 7 740.7 o.o 
15800.000 38 3. 2C04. 3.5 7 41 .1 7 41 • 0 Q. 1 
16800.000 1 21. 1 2 7 6. s.s 7 41 • 6 741'75 0-:-1 
17000.000 41 2. 4 21 4 • 1. 7 7 4 2 • 1 742.0 0.1 
17:113.JOO 331. 1854. 3.8 742.0 7 41 • 9 0. 1 
17500.000 1 4 5. 1443. 4.9 742.1 742.0 0. 1 
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5 
DATA WITH LIMITED EDITING-----------------------

WSF'2 10. 
TJT OWO..C:SOW DRAIN-FPMS, SHIA ASSEE COUNTY, l>IICHIGAN, 10-Z0-9"3 
CL ,,r THE PURPOSE OF THIS RU! S TO DETERMINE STAGE-DISCHARGE 
COMMENT CURVE FOR STRUCTURE #~LOCATED SOUTH OF FREEMAN STREET 
COMMENT TO BE USED IN TR 20 COMPUTER RUN 
DISCHARGE -1. 50. 100. 200. 350. coo. 
STARTS FREEMAN .0005 .0005 .0005 .0005 ,Ou05 
OUTPUT T 
C-Ol'!MEtH 737 ,5 - 737.0 I 1100 = .0005 
f:EACH FREEMAN I. 0. 0. 
SEbr,ENT FREEMAN N -55 . 
NVALUE • 15 
SP~!itENT FR£E.M.A.N l C 40. 
NVALUE .10 
SEGMENT FREEMAN 3 N 640. 
NVALUE .15 ,,. 
SECTION FREEMAti ., . 

-170. .,.-~-, "' ,,,,-.. 
739.0 -55. .,. .. ,., 

/.:i .. ,;) - iLV, i~O. 

o. 737.5 4(1, 7.38.0 80. 739.0 
150. 739.B zoo. 73"'· 250. 738. 
300. 738. 530. 739, 640. 740. 
-190. 739.7 -5ou. 739.3 -090. 740. 

ENDTABLE 
---------------------MESSAGE - DATA POINTS ON SECTION FREEMA REORDERED BY PROGRAM ACCORDING TO X VALUES 

DUPLICATE X POINTS NOT CHANGED---------------------
REACH VAL3 I. 70. 70. 
SEG~F~T VAL3 C 510, 
N' .10 
Sh,dON VAU 

-510. 740. -445. 739.5 -444. 748, 
-420. 748. -419. 739.4 -395, 739.4 
-394, 748, -340. 748. -339, 739,4 
-255. 739,j -254. 748, -:25, 748. 
-Z:24. 739.3 -180. 73•:,,3 -140. 738. 7 
-139. 748. -llu. 748. -1(19, 738,5 
-70. 7::8.~: -e,9. 748. -40. 748. 
-39. 7,;r, oo. 50. 738. 51. 748. .,, 
oo. 74€:. 80. B8.5 150. 738.5 
151. 748. 230. 748. z-jl. 738. 
300. 738. ~·01. 748, 380. 748. 
381. 738. 4:0. 738. 421. 748. 
4o0. 748. •01. f3Q, 5i0. 74,), 

ENDTABLE 
F:cACH HERMN ' :,.u. .:.oo. '. 
SEGMENT HERMAN N -3%. 
NVALUE .15 
SEGMENT HERMAN ·, C v. 

WSF'2 XEQ O:ii.41''4 11::::2-1 OWOSSO.; DRAIN-FPMS, SHIAWASSEE courm' MICHIGAN, 1(,-:o-·,,· 
REV 11/011"'0 VERSION :J1 

--- ---------------------------UST OF ll'~F'ui [1t.TA------------------------------
NVJ.1 .,_ .10 
S! " ,. 
NVALUE .15 
StCTlflN h::RMAN 

-t',5,1. ~ .,-, .,.,_,, 7 •' 
,-.,-, 
' :,c,. 

-~:;:o. (,. -,-,- ' 
I .,r •-' 

ws : 
4LT: 

PAGE 

I 4 of 9 

PAGC 



. SEGMENT VALZ C 340. Soi 9 NVAWE. • 10 
SECTION VALZ 

-390. 748. -389, 740, -375. 739.8 
-374. 748, -330. 748, -329. 739.3 
-290. 738.9 -289, 748. -265. 748, 
-265. 738. 7 -235. 738.5 -Z34. 748. 
-190. 748. -189. 738,1 -175. 738. 
-110. 738. -109. 748. -75. 748. 
-74. TJZ. -45. 738, -44. 748. 
-25. 748. -24, 738. 0. 73E:. 
35. 738. 36. 748. 70. 741::. 
71. 738. 1m. 738. lZ!. 748, 
130. 748. 131. 738. 150. 738. 
165. 738.i: 160. 748, 210. 748. 
211. 7:<ci .::. Z50, 738.5 251. 748, 

330. 748. 331. 739.8 340. 740, 
END TABLE 
REAOi VALLEY 1, 1B5. J''•C o,. 
SE6r.ENT VALLEY N -.::o. 
NVALUE , 15 
SEGMENT VALLEY , C o. C 

NVALUE • 10 
~b/1!:NJ VALLEY 3 ri j80. 
NVALUE • 15 
SECTION VALLEY 

-330, 740. -::zo. 738. o. 737,3 
150. 738. 180. 740. 

ENDTABL.£ 
REAOi SOUTH 1, 500. 500, 
SEGMENT SOUTH N -88. 
NVALUE .15 
s· T SOUTH ,, C 80. -NiAcUE .10 
SEG~ENT SOUTH 3 N 737. 
NVALUE .15 

1 WSP2 >:EQ 02/24/94 11:22:31 OWOSSOW DRAJN-FPMS, SHIAWASSEE COUNTY, MICHIGAN, 10-20-93 "'5: PAGE 
REV 11/01/9U VERSION 2.0 ALT: . -

-------·----------------------LIST OF INPUT DATA------------------------------
SECTION SOUTH 

-147o. 742.3 -1335, 73'?.4 -1159, 738.5 
-982. 738. -805. 738.1 -t:33. 7'.::J.Z 
-459. 737.5 -~lf:. 73<,,; -144, 737,3 
-88. 737 .z o. 737,4 8t-, 7l7.9 
110. 737,0 245, 738.4 3:34. 738, 0 

5oi.l. 740.,;, 737. 74:.4 
ENDT~Bl.f 
COMF'UIE FREEMAN SOUTH FREEMAN 
------------------------------END OF DATA LISTING-----------------------------· 

WMPUTE FREEMAN SOUTH FREEMAN 

------------------------------STARTING DATA FRO~ GIVEN SLOPES------------------------------

1·•cP: ;;to 1,::i:4;•:;4 11:.:.2::::1 OWOSSOiil DR41N-FF'r6, Sr,Ili.l~ASSEE (OL!NTi, MICHIGAN, 1r1-:ri-•'.i3 w~. 
F:tv 111 1:l/'~1) VERSIOrJ ~Ji A' 7, _,' 



DAi"iAGE CHANNEL FT FT/FT FT {Df9 
0 737.5 0.0 0.0 

LC~ GRND 738.0 23.8 4.8 .00 .00 .00 .:,5,0 
HHtliESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOM<HH 

BANK FULL 738.0 23.8 W .00 .00 .00 95.0 
H' '1:SSAGE- El.EV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOM<H<+ 

,39 1 738.8 247.3 50.0 1,3,5 .00 .oo .00 50.00 
2 739.1 43:.5 100.0 .00 .UO .llO 100.00 

73q.)3 7'39.6 7f:,,.8 200.0 •'1,c) .00 .llll ,00 ZOO.OU 

E7."l .0004& 43,:,,·~ 

738.1 .ULlll49 572.5 
7J8.::. .ou1-15o 11)53. I 

4 740.0 1300.6 350.0 .00 .00 .00 350.0/I Bf:,; .vuO;f: 1~40. <· 
5 740,5 1894,2 0110,0 .Ou .00 .00 600.00 73:::.5 .00048 1J30.ll 

i.ARNIN6HHHHHf'ROFILE NO 4 EXCEED5 SURVEY DATA BY .o FT. COrf'UTATION BASED ON VEF:TICAL EXTcNS!ON OF END POINT5HHHHH 
~ARNING<HfH<H•PROFILE NO 5 EXCEEDS SURVEY DATA BY .5 FT. COMPUTATION f:ASED ON VERTICAL EJ;TEr,SION OF END POINTSH.+•H,,_.. 

H<HWARNING - SECT. VAL3 kD VALUES REVERSED ON SEGMENT 1 AT ELEVATION 748.80 VALUE CHA~GED TO EQUAL f'REVIOLS VALUE tHh 

l 1/SP"Z XEQ OZ/24/94 11:~2:3! o~ossow DRAIN-Ff'MS, SHIAWASSEE COUNTY, MICHIGAN, 10<(1-"'3 ~s : PAGE 
REV ll/Ul/90 VERSION i..O ALT: 4 

RATING TAELE FOR SECTION VALJ 1.0 SQ MI EXP C!JEF:: .oo CONT COEF:: .00 ,, 

NO. ELEV AREA Q ------ACRES FLOODED------- STARTIN5 CRIT FRICTION FLOW TOi" 
FT SQ FT CFS FLOODPLAIN TOTAL CSM ELEV SLOPE WIDTH 

DAMAGE CHANNEL FT FT/FT FT 

0 738.0 0.0 0.0 
1 733.8 195.9 50.1) .00 , .50 .50 50,00 738.1 , U(Hl5t, ;:0:::.1 
2 po? " .. 311. 1 lUU.ll .00 .55 .55 !U0.00 7~:8,:.. .ooui:i.5 341.U 
3 739.7 534.8 "-00.0 .00 ,~,,.., 

,C•O .88 LUU.OU 738.3 .00008 545.3 
LOW GRND 740.0 734.9 Ja.2 ,00 .98 ,98 6u8.5 

FUU 740.0 734,9 '327 .z. .oo .98 .98 b08,5 
4 740.1 770.9 350.0 .oo .98 ,98 350.uO 738.5 . (,0072 6liS.o 
5 74u.5 104'?.3 oU0,0 .00 .OB .98 b00,00 7 J:::, 7 .00078 ti09.5 

WARN!NG+++ffHHfPfi~rFILE NO 4 EXCEEDS SURVEY DATA BY • 1 FT. COMPUTATION BASED ON VERTICAL EXTENSION Cf END PO!tHSHH<Hff< 
WARN!NGfHfHHHPROFILE NO 5 EXCEEDS SURVEY DATA BY .5 FT. COMPUTATION BASED ON VERTICAL EXTENSION OF END POINTSHhHHH 

1 WSP2 XEQ 02/24/94 11:L.=.:31 O,iossoi1 DRAIN-FPMS, SHIAWASSEE COUNTY, MICHIGAN, 10-20-93 ws: PAGE 
REV 11/01/90 VERSION 2.0 ALT: 5 

RATiN6 TABLE FOR SECTION HERMAN 1.0 SQ MI E,;P CGEF, .00 CONT (OEF, .uo 

NO. ELEV 
FT 

AREA 
SQ FT 

Q ------ACRES FLOODED-------
CFS FLOODPLAIN TOTAL 

DAMAGE CHANNEL 

0 737 • .3 0.0 l1,U 

LO~ 6RND 737. l .u .0 .00 .Ot• .00 

STARTING 
CSM 

•H<•MESSAGE- ELEV BELOW FIF:ST PROFILE. CLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOM,.••• 
MNi, FLlLL 737.:: .0 .,:, .00 .Oo .UU 

tH-HMESSAGE- ELEV BELO~ FIR~T F'1c;:OFIL..E, FLO~ IriTERF'OLATED LINEARLY FROM CHANNEL f!OTTOM+hH 

CR.iT F~lCTIOr~ 
ELEV Si..OPE 

FT FT /FT 

1 7;J.:.t: t,74. '=i 5O.(i .00 .:.33 3.85 5(1,(l(• 7::7 .4 , UO~h.l:_ 
.01)(JU4 

,00006 

,(ltJ(lll'=i 

.UllU14 

', 
0 

4 
5 

7::9 . .: 
n·~. 7 
7 41). 1 
7 4{1, t 

1 ,, .t,f f ,t, 

lti1J.U 

.:llU,0 

350.lJ 
t,!_i(\' f) 

.00 

.00 

.llU 

.uu 

. :,:, ... ,...,,., 
2.33 
2. 33 

4,45 lllO.l!I) 
4.95 i 1Jl),11tl 

5, 1'? 350,\.lll 
5. :_5 t,(ll1, l)\) 

n7.5 
7J7.t, 
737. 7 
737 ,::: 

FLOW TOi 
WIDTH 

FT 

,() 

.c, 

745. 7 
B.:9 • .: 
Bt."?.1 
S:8(1,IJ 

!'J, ,J'+fhfH~HF'RC1;:-L.E ;\;,~+ .;, E,,(.EtD.; SLif;":•/Ei DATA BY .1 FT. ( 1):llFL'IA!IO:~ BA:::::[1 Oi~ ';l~r\:"I(.C.L E:T~NS!OiJ OF Et,;[I ~[i~i~T~~++t...-+f:.C+.... 
1-JA~;Nlr~G,..-ttH++v•rR-:•tiLE r.:L, ~ E;.v:.ED~ ;Ui•,VEY OAT:1 Bf • t, FT. LOMFu1x-:-1c1:,; ~ ... ~:;.l: ,:11\ ".:iFT: 1: l:._ t::,:ErJ.ii [1:'l OF E1\'D F'CiIN-;-s+.i:y.i:+.>.,H-t+ 

:.~,-._' , ~' J 



RATING TABLE FOR SECTION VAL2 DA= 1.0 SQ Mi EXP COEF= .Ou CONT COEF= .00 / 
0 
f 9 

NO. ELEV AREA Q ------ACRES FLOODED------- STARTING CRJT FRICTION FLO~ TOP 
FT SQ FT CFS FLOODPLAIN TOTAL CSM ELEV SLOPE WIDTH 

DAMAGE CHANNEL FT FT/FT FT 

0 738.0 o.o o.o 
1 738.8 235.6 50.0 .00 .5t, .5b 5u.ou 738. 1 • \J003Z 3~~:.u 
2 739.2 350.0 100.(1 .00 .60 .60 100.00 r,,·, ? _,o, .... .000::7 349.:3 
' 739.7 5~3.6 zoo.o .00 .63 .o3 zoo.oo 738.3 .0lHJ4l 3o5.·~ 0 

LOW GRND 740.0 644.0 303.6 .Ou .66 ,t,b 
-.,-, -, "T 

.::,oJ,' 

f<AN~ FIii I 740,0 644.0 ~:03.o .00 .t,t, .co 383. 7 
4 740.1 693.4 350.0 .00 .oo .oo 350.00 733.4 .uo058 3:34.0 
5 740.6 800.4 oOo.o .Ou ,t.,6 ,M 000.00 7~:B,6 .ouon 3f:4. e: 

WARN!NG+HHHH•PROFJLE NO 4 EXCEEDS SURVEY DATA BY .1 FT. COMPUTATION BASED ON VERTICAL EXTENSION OF END POlNTS.,<HHH, 
WAR NJ NGHfHHHtPF:OF l LE NO 5 EXCEEDS SURVEY DATA BY .o FT. COMPUTATION BASED ON VERTICAL E):TENS!ON OF END POil"lTS+t++++t,+H 

1 WSP2 XE!) OZ/24/94 11:22:31 OWOSSDW DRAIN-FPMS, SHJAWASSEa COUNTY, MICHIGAN, 10-:0-9.} ws : PAGE 
REV 11/01/00 VERSJCt.i Z.O ALT: 

RATING TABLE FOR SECTION VALLEY 1.0 SQ Mi EXP COEF =. .-0\i CONT COEF, • o• 1 

NO. ELEV AREA 0 
FT SQ FT CFS 

0 737.3 0.0 0.0 

------ACRES FLOODED-------
FLOODPLAIN TOTAL 

DAMAGE CHANNEL 

STARTING 
CSM 

CR!T FRICTION 
ELEV SLOPE 

FT FT /FT 

FLOW TOf 
~JDTH 

FT 

L~ GRND 737.3 .O .(I .00 .OU .00 .o 
HH>IIESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOMtHH 

P"'~ FULL 737 .3 .0 .0 .Ou .OU .00 .0 
• .ESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOMH<H 

1 738.9 471.5 50.o .oo .03 1.8:: 50.oo 737.o .00006 429.8 
2 739.2 635.0 100.0 .U\I ,03 1.94 100.00 737.7 .0'J009 455.7 
3 T:J9. 7 874.o 200.o .00 . 93 Z.07 200.00 737 .8 .00014 487. 9 
4 740.Z 1098.0 350.0 .00 • 93 i..16 350.00 737. 9 .ouu:: 508. 7 
5 740.7 1358.2 oOO.O .Ou .93 i..17 600.00 738.1 .OV032 510.0 

7 

WARNJNG>HHHH<P~l)FILE NO 4 EXCEEDS SURVEY DATA BY .i. FT. COMPUTATJiili BASED ON VERTICAL ExTENSION OF END POJNTS•HHHfH 
WARNING<utHttHPROFlLE NO 5 EXCEEDS SURVEY DATA BY • 7 FT. COMPUTATION BASED ON VERTICAL 8:TENSJON OF END POltffSH<H<HH 

WSP2 x"EO 02i24i94 
REV 11/Ul/\'0 

ii:2.::31 
VERSION 2.0 

OWOSS-OW DRAiN-FPMS, SHiAWASSEE COUNTY, MICHIGAN, 10-20-93 ws: PA~E 
ALT: 

RATJNii TABLE FOR SECTION SOUTH 1.0 SQ Ml 8'.f' coEF, .O•) CONT rnff, .01; 

NO. ELEV 
FT 

AREA 
SQ FT 

u 731;.,,'i (J.0 
L('W GF:ND 73t,. o • 0 

H+He;ESSAGE- ELEV BELOW FIRST PROFILE. 
E,ANI FULL 737. Z 31J .1 

•••••MESSAGE- ELEV BELOW FlF:ST PROFILE. 

4 
5 

738.9 158b,5 

7:.0.:. 
74('. 7 

.:.:.rlt,.1 
31 1)(..,,:, 

-,,-, .. -
)7"1 l , .... 

49 4_:,, ,:, 
11 : :: : ::1 

Q ------ACRES FLOODED-------
CFS FLOODF'LA IN TOTAL 

DAMIGE CHANNEL 

o.o 
.o .t1C1 .Ou .oo 

STARTING 
CSM 

FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOMH••• 
1.0 .l10 .vu .:. ::1 

FLOw INTEF:POLATED LINEARLY FROM CHANNEL BOTTOMH•H 

CRIT FRICTION 
ELEV SLOPE 

FT FT !FT 

51.l.U ,1JO .::..OO 18..~z 50.00 737 • .: , (l11nr)1 

1011.u .01.1 .:.u1J 19.t-3 100.uo 737 . .:. 
~{)(),i_l 

3511,1) 

,1_11 l 

, 01 t 

,l)J) 

:. • (ll_i 

:_,rXi 
.: • ()(I 

.:.1.1,-=11 

.:.1. 71) 

,:_2, ,~,U 

,:(lU, IJtJ 

::::,r1. 1_10 

t,(J(J, r_l(I 

737 .4 
7 ~:(. t, 

• ()( i: 11)1 

0
Jl\J_)(l.:. 

,111_ .. yJ:: 

FLOW TOP 
WIDTH 
n 

.n 

201.u 

1587.o 
1? 1n,5 
r::.:..:..n 
j:::•1,_), 7 
'•::.~•=· ~ 
l '•"•'' • 



"END 
ENDJOB 

HHtH-HHHHH+HHH+HfHNOf:MAL END OF JOB------------------------------

j2 XEQ 02/241'14 11:22:31 
REI/ 11/01/90 VERSION 1..0 

----------------------- LIST OF INPUT DATA WITH LIMITED EDITING----------------------
ENDRUN 

SCS HSP: VERSION ll/01/9U 
tILE SUMMARY 

INPUT = A: wSPFREE. DAT 
OUTPUT = (:wSPFRE2.0uT 

OPTIONAL FILES SAVED 

OPTION T = A:WSPFREUIRT 

DATED 1.12/24/94 11:Zi.:31 

DATED 02/24/94 11:Z::31 

~s: 
ALT: 

PAGE 
1 



0, 73b.?:i 

4,.5 737 .o 

2.3.9tJo.4,s4-.3 7 :i 9 .O 

7:1 
30,0 + 41.s=11.s 7 39.5 

;J 
35,0+521: 81.~ 746, 0 

0 vJOJ) 0 D/a,--, rPrv'\.S. 
5 

51ruc1-.1t t #~ Sou7 h of fi-r,m., 5/, 
ad 

100 ,_q4 
'1'' 

0 +{,5 (737,0-73(,::;) 

4 . .S-t 2.9.1. (73S.o ·737,o) 
'L-

'l.,.'l.+S4-,:, (.,39,0·7J8,o) 
1. 

.S.4 h7i,} (739,5·7JJ,o) 
'-

11.s,e,7,4 l?~o-n?.s) 
1.... 

,. ' 

::,-

C 

::,-

.;:,, 

' ~ 

Vol""'( 

0 

!.I ... 2. 'L 

/, C, 

l G ,Y 

4/. 8 

31. 5 

-39,7 

9 9 

0 

2, 1. 

3.8' 

20.7 

9 4-. O 

/33.7 

Jj Vo/vol, I /l ch QI)/)~/ 
/.SDO 

I Ion j V= 62,it,2.8 c150o)/· 
i. 1/4J5•o 

V 0 '2./l UJt '2.2 l)c-r/ 
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C, 

EI~ v d11 ~ 
(X) 

I 

·• I :!- I -~ _, ! 
} I 

' f-f 

~ ;~ 
" ,J L -.... 72~.+ 
.'. : -) 

C 'V) 1:_ 7 30, b 

~ 737.. 0 

~ l~ 

~ j; ' . ,<:t_ 
,; '.I. ...., ,) ,\l_: ~ .,, ' 

.3 734,o 

~· •' 

,
<S 
L 

Cl. 

0 .. 
~ .., 
"3 

0 

..,) 

r-73.5,I 
;;, -.-
., 73Co,0 
• --::----737,0 .,. 

_,: 
~ 

~ 7 3 8, O 

·~ 7 3 9, 0 
,s-
~ .--,_,, 

r-')-" /) 
: ?( 17re~ - ~ 

'- fl re q 
< -, 
6 <"' --r: 
"' 0 -, - -., ~ f), C '' 

_,; - -r-
'-' ., U) 

·- 0 
~ c::l 

/l_rr., 
Ar,« 

(:-- * vol N/t ,., 

,--....,_ 
' a 
f • • 

,, 
54 P,t r 

0, 

32, 

G 8. 
/?__O, 

I 'l~, '6 

145,7 

IG9,'o 

I 8 8, .5 
'2-05,5 

' 

,, 
2,7 f,r, 

D,_,, Aur1 r ( cf_s 
,, ,c 

'L1_f.f< /2_f'(' 
,, 

IO f,/' 
JI 

8 f'f' 

T/2( Ov,r/Q,.,j /low f>ou~/ 

0 C C u r ti ri1i II C, r;J /0 ',< £II J 7 J 5. I 

TJ,r r.c for r · /},rJ e t_i,;tJ w,// brcce;t/f 
f/; 0 J v.1q1ru fro,., ths sl,.,fi, onlc'!.-•';1,",/JJS./ 

33, 4-

3 7, C, 

4 l, £, 

4 s. 5 

4 9. c 

io. B 

'23. f 

'2..G,o 

c S. 4-
30. s 

$/cu'(l'L( 
7 

, 

3,, '2,9 

4,0 3,J 

4,3 3,7 

4,7 4 ,O 
5,'L 4,3 

{,., I (',_,I~ /1" /)..) 

I I(. 

I, 3 

I, s 

I , C 
I, 7 

El' V 

e 735,J =o 7 3 5, I 

1of q I 
Duc/2~,;r 

0, 

3 ?_ ·( 

ro BI 
I 

1-z.o,I 
(56,7 ✓ 

215, 3 / 

'247,// 

2.7l,7 I 
'2--°/fo,1.__ 

V..d_ 
· 1,4 

c ~I '''1 • r ._ );.., I 

//,-Ff 

0. 

'\.0,7 " 

\0, 97_i 
\.'J.~i 

I. 4--

9 , (;, 
4-J. J, 

I 'JJ. s 
1-37. <; 

C ",,., 
v'o I 
1.4- / 

e_ 7 3 G , o = I 'o. 3 I} c 

~ 7 3 7. O = GI. 7 fl, 

f' 738,CJ'"'/02.I 
e 7 .2,9,0 = 110.0 

7 3 C' CJ 
0 +;,.0-

3 (.9f 8. 7. Cf. (, / 

5{'' f,/r = !S,89x 172.S.: /,4 /), Fl 
135(0 

7 3 7, 0 

733, o 
7 3(), 0 

10.J_:c1,? (1 )=4(.o 4 9. b ./ 

'
1
·
7
,_1'

1021
(, )= 81.9 I 3 /, 5 / 

101,1 +110.a(I): IM,,l '--- 31, e, 
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' ~ .., 
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0 

u . , 
.., '"1 

:i::-= 

OH-Ver Z.O 

Des 13net· 
Date 

'n 1 va I ue 
Length 
DI ametet· 
F't·oJect Ing 
~ e = 0. 4t..:, 

s 4 

72?:,,4-

7 30, C 

7 3 '2.. 0 

7 3 4. 0 

(7 3S, I 

) 7 J G. D 
\ 
I 

I 7 J 7,0 
I 
\ 7 3 &,o 

73 9, 0 

:, . , ._ 

' . 
. ·-• ''° 

DESIGN WORf·.SHEET 
f O t· 

Culvert Evaluation 

2.. c,f 8 
US Department of Agric~(turi 
S011 Conservation Set·vice 

V 

OWOSSO DRAIN FPMS 

,n 

SHIAWASSEE County, M1ch13an 

TOE: 
1.:::1101-=, 3 

54 INCH OUTLET PIPE@ 51+40 

= o.oi-:,: 
= .::::::o ft. 
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1 · NSf'2 XEQ OZ/24/94 11:22:31 ws : 
• REV 11/01/90 VERSION 2,0 ALT: 

5 
----------------------- LIST OF !NP DATA WITH LIMITED EDillNG-----------------------
WSP2 10, 
TF 0~ DRAlN-FP/lfS, SH!A ASSEE COUNTY, MICHIGAN, 10-Z0-93 
Cl .,f THE PURPOSE OF THIS RU S TO DETERMINE STAGE-DISCHARGE 
C011MENT CURVE FOR STRUCTURE #;a:.LOCATED SOUTH oF FREE/IIAN f,TREET 
COMMENT TO BE USED IN TR 20 COMPUTER RUN 
D151'..liARGE -1. 50. 100. 200, 350. 600. 
STARTS FREEMAN .0005 .0005 .0005 ,0005 ,0005 
OUTPUT T 
COi!MENT 737.5 - 737.0 \ 1100 = .0005 
REACH FREB,AN 1. o. o. 
SEE:MENT FREEMAN 1 N -55. 
NVALUE .15 
SE1~!~ENT FREEMAN L C 40. 
NiALUE .10 
SEGMENT FREEMAN 3 N 640. 
NVALUE .15 ' '" SECTION FREEMAN , .. 

-no. 739.5 -i:O. 139.0 -55. 738. 
0. 737.5 40. 738.0 80. D9.0 
150. 739.8 :oo. 739, Z50. 73.9. 
300. 73:3. 530. 739, 040. 740. 
-190. 739,7 -500. 739.3 -o''O. 740, 

ENDTABLE 
---------------------MESSAGE - DATA POINTS ON SECTION FREEMA REORDERED E:Y PROGRAM ACCORDING TO X VALUES 

DUPLICATE X POINTS NOT CHANGED---------------------
REACH 
SEG~•~T r, 
SEl,,rDN 

ENDTAE:LE 
F:EAC~ 
SEGMENT 
~.1U.cil Iii:' ,,.,., ... u ... 

VAL3 
VA.U 
.10 
YAU 
-510. 
-420. 
-394, 
-255. 
-~4. 
-139. 
-70. 
-39. 
85. 
151. 
300. 
381, 
460. 

HERM~N 
HERMAN ,.. ..0 

!. 70. 70. 
C 510, 

740. -445. 739.5 
748. -419. 739.4 
748. -340. 748. 
739.3 -0::54. HS. 
139.3 -180. 134 .3 
748. -110. 748. 
738.3 -t,9. 748. 
738. 50. 738. 
748. 80. 738.5 
748. 230. 748. 
738. 301. 748. 
738, 4ZO. 738. 
748. 4ol. 739, 

I. .:01). ~oO. 
N - ,'9(•, 

SEGMENT HERMAN ' C O. 

-444. 748. 
-305, 739.4 
-339. /39,4 
-2.25. 148. 
-140. /38,7 
-109. [38.5 
-40, !48. 
51. !48. 
150. 738.5 
l'l!. 738. 
380. 748. 
4~1. t48. 
510. ;r41). 

1 WSP2 XEQ 021,4/04 11:::~:31 Owosso~ DRAIN-FPM5, StilAWASSEE COUNTY, MICHIGAN, 10<0-"'3 
REV 11101/90 VERSWN Z.O 

---------------------------- ·-LIST OF IrWuT DATA------------·-----------------
NV,' ,,_ • 10 
St HEF:MAN 3 N :.. 3(1• 

NVALUE .15 
St( TI ON KERMAN 

-t,50. 740, -c.:O. 
-3:..0. 737.4 737.3 30. 

73'-c:. 
73t:. 

ws: 
4LT: 

PAGE 

l 4of 9 



,. SEGMENT · V AL2 C 340, 
NVALUE ,10 
SECTION VAL2 

-390. 748, -389, 740, -375. 739.8 
-374. 748. -330. 748, -329. 739.3 
-290. 738.9 -289. 748. -265. 748. 
-265. 738.7 -235. 738,5 -Z34. 748. 
-190. 748. -189. 738.1 -175. 738. 
-110. 738. -109. 748. -75. 748. 
-74. Bl. -45. 738, -44. 748. 
-25. 748. -24. 738. o. 738. 
:)5. 738. 3o. 748, 70. 748. 
71. 7'38. 120. 738, 121. 748. 
130. 748. 131. 738. 150. 738. 
16.5. 738.Z 160. 748, ~JO. 748. 
211. 738.2 Z50. 738.5 Z51. 748. 
330. 748. 331. 739,8 340. 740. 

ENDTABLE 
REAC!i VALLEY 1. 185. 185. 
SEGMENT VALLEY N -z:c,. 
NVALUE ,15 

'" SEGMENT VALLEY i. C o. 
NVALUE .10 
SEGriENT VALLEY ; N 180. -NVALUE ,15 
SECTION VALLEY 

-330. 740. -zzo. 738. o. 131.3 
!50. 738. 180. 740. 

ENDTABLE 
REACH SOUTH 1. 500. 5UO. 
SE6/IIENT SOUTH 1 N -88. 
NVAL!JE ,15 
s· T SOUTH ,, C 86. -NV,u.uE .10 
SEGr£NT SOUTH 3 N 737. 
NVALUE • 15 

NSP2 ):EQ OZ/Z4/94 11:Z2:J1 OWOSSOW DRAIN-FPMS, SHIAWASSEE COUNTY, MICHIGAN, 
REV 11/01/90 VERSION Z.O 

------------------------------LIST OF INPUT DATA-----------------------------
SECTION SOUTH 

-147o. 74Z,3 -1335. 739.4 -1159. 738.5 
-982. 738. -805. 738.1 -t:.3.3. 738.i. 
-459. 737.5 -318. 736,9 -144. 137.3 
-88. 737.Z o. 737.4 86, 737.9 
1 l O, 137 ,'' Z45. 738.4 384, f38,'' 
5o0. 740,o 737. 7C4 

ENDTABLE 
COMPU,E FREEMAN SOUTH FREEMAN 
------------------------------END OF DATA LISTING------------------------------

1 COMPUTE FREE~ftN SOUTH FREEeoAN 

10-zo-03 

------------------------------STARTING DATA FROA GIVEN SLOPES-----------------------------

•,,cpi XEQ t.J~,',~4/'44 11 :~2: 31 OWOSSOW DRAiN-FF'MS, SHIA.W~SSEE (OlJNT {, ti11Cl-l!GAN, 1(1-~1)-·~3 

REV 111,:11°0 VERSION ~.(I 

ws : 
ALT: 

wo • 
ALT: 

l 

ioi ~ 

PAGE 

P.\GE 
3 

RATING TA8LE FOR SECTiOr--i FHEEMA D,.= 1. 1) SO f'I E;'.P COEF= ,(){) LOtJT COtF= .,J(J 



DAMAGE CHANNEL FT FT/FT FT Cof9 
0 737.5 0.0 o.o 

LCj,j 6RND 738.0 23.8 4,8 ,00 ,00 .00 ,:.5,0 
ttH+MESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOM•nn 

BANK FULL 738.0 23.8 W .00 ,00 ,00 95.u 
ff' 'tSSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOM**•*' 

,J'I 21 738.8 247.3 50.0 8.3,5 .oo ,00 .00 50.00 
739,1 43Z,5 '.00.0 ,'c,o .00 ,00 .00 100.00 

1l~• 5 3 739.6 780.8 ~uo.o .oo .oo .ou zoo.vu 

7J7,9 .(10048 43o.·~ 
738.J .00049 57~.5 
738.~ .Ot1r_1'}1J 1053.7 

4 740.0 1300.6 350.0 .00 ,00 .oo 350.00 738,4 ,,jcJ04:3 J:40,'> 
5 740.5 1894,l oOO.O .00 .00 .00 600.00 738,5 ,lHJU48 1330.0 

~ARNINGHtHHHfPROFILE NO 4 EXCEEDS SURVEY DATA BY ,\I FT. COMPUTATION BASED ON VERTICAL 8:TENSJON OF END f'OINTSHH+Hfff 
~ARNING<HHHHfPROFILE NO 5 EXCEEDS SURVEY DATA BY ,!; FT. COMf'lJTAT!ON BASED ON VERTICAL 8:TENSION OF END POINTS• H ... HH• 

fff+IWARNING - SECT. VAL3 KD VALUES REVERSED ON SEGMENT ! AT ELEVATION 748,80 VALUE CHA~GED TO EQUAL PREVIOUS VALUE Hff* 

1 NSPZ XEQ OZ/Z4/94 11:22:31 OWOSSOW DRAIN·FPMS, 1HIAWASSEE CDUNTY, MICHIGAN, J0-~•)·93 WS : PAGE 
REV 11/01/90 VERSION 2.0 ALT: 4 

RATING TABLE FOR SECTION VALJ DA= 1.0 SQ Ml EXP COEF= ,00 CONT COEF, ,OU ,, 

NO, ELEV AREA Q ··-···ACRES FLOODED·-----· STARTIN5 CF:IT FRICTION FLOW TOi' 
FT SQ FT CFS FLOODPLAIN TOTAL CSM ELEV SLOPE WIDTH 

DAMAGE CHAN,~EL FT FT/FT FT 

0 738.0 0.0 0.0 
I 7.l(l,8 195,'' 50.0 .00 .50 ,50 50.00 738, 1 .000151.:, 30€:.1 
2 730,2 311.l 100.0 .00 .55 ,55 !00.00 738.:.. • (l(ltJ'55 341. 0 
3 739.7 534.8 ;:oo.o .00 .88 ,88 zoo.oo 738.3 .00068 545.3 

LOl<I GRND 740.0 734.9 327.2 .oo -~ ,98 008.5 
FULL 740,0 734.9 327 .i. .00 ,98 ,98 b08,5 

4 740.1 770,9 350.0 .oo .98 .98 350,00 738.5 .0007Z 608.o 
5 740.5 1049.3 o00.0 .00 ,08 ,98 b00,00 738.7 I 0(11)78 009.5 

WARNIN61111mmrmFILE NO 4 EXCEEDS SURVEY DATA BY • I FT. DJMPUTATION BASED ON VERTICAL EXTENSION OF END POJNTSHHHHH 
WARNINGHHH*•••PROFILE NO 5 EXCEEDS SURVEY DATA BY .5 FT. COMPUTATION BASED ON VERTICAL EXTENSION OF END POINTSHHHHH 

I WSPZ XEQ 02/24/94 11:,::31 OWC•SSOW DRAlN·FPMS, SIHAWASSEE COUNTY, MICHIGAN, 10-.:0-03 WS: PAGE 
REV 11/01/90 

NO. ELEV 
FT 

VERSION Z.O ALT: 

RATING TABLE FOR SECTION HERMAN DA= 1.0 SQ Ml E:<P COEF= .00 CONT COEF= .00 

······ACRES FLC•ODED···----AREA 
SO FT 

Q 
ffS FLOODPLAIN TOTAL 

STARTING 
CSM 

CRiT 
ELEV 

FT 

FRICTION 
SLOPE 
FT/FT 

FLOW TOP 
WIDTH 
FT DAMAGE CHAN!'El 

0 737.3 0.0 o.o 
LOW GRND 737.3 ,0 .0 .oo ,00 ,00 .LI 

nn•MESSAGE· ELEV BEWA FIRST PROFILE. •LOW INTERPOLATED ll~EARLY r'ROM CHANNEL BOTTC•i'1••••• 
BANf, FULL 737.3 ,') ,0 .00 .00 .00 ,(l 

oH•MESSAGE- ELtV BELOW FIRST fROFi.E. FcOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOM••.,• 
1 7.;3,3 t,74. :-, 50.0 .00 :..33 3.85 50.0(1 ;::7.4 .(l(h)0.:. t.45.S 
z "l'-,.:-, ; r., , ... ,:i.:_,_,3 101j,tJ .00 t(iO,(i(i 7::7,5 ,ur)l)04 745.7 - .... , 4.45 ... )) 
3 730,7 1317 .5 .:.u0.0 .00 LUO,(i(l 737 ,b .00006 8.:.9 . .::. - ... -, 4.95 .... );;,, 

4 74:J.! 1o77 .o 350.o .00 350. 1.10 737. 7 .01.1009 80•:).1 2.33 5.19 
5 740,o :1)0,:1,3 t,Ot),(l .00 2.33 5.~5 t,l)fj,(l(I 737 .8 .OV014 880.0 

5 

w. .J~-tif'fH+f-fPF:J)i=ILE NJ 4 E,'\CEEDS SUPVCi DATA BY • 1 =-r. c1:111FUI ATIO:~ BASED !jj,j VEF:TIC AL El TEj'I/SIOf~ OF Er-~D POINTS---.w.~~tf-<i'-t+ 

:c-,, ,, •pj,,-, "::-.::,=•t•• ' 
,~;,., 1 ! ._, , .:::, -, __ , - -· ' 

r., T, 
r;(.._;. 



NO. 

0 
1 
2 
3 

ELEV 
FT 

738.0 
738.8 
7$9 .2 
739.7 

RATING TABLE FOR SECTION VAL2 DA, 1.0 SQ Ml 

AREA 
SQ FT 

o.o 
235.6 
350,0 
5J3.6 

Q ------ACRES FLOODED------- STARTING 
CFS FLOODPLAIN TOTAL CSM 

DAMAGE CHANNEL 

0.0 
50.0 .oo ,56 .5o 50.0U 

100.0 .00 .60 .60 100,00 
zoo.o .00 .63 .o3 i.llO,Ol> 

EXP COEF, .00 CONT COEF, .00 1 
0 
f 9 

CRIT FRICTION FLOW TO,· 
ELEV SLOPE WIDTH 
FT FT/FT FT 

738,1 , 000:,;, 3~3.0 
738.2 .0(1037 34'?,8 
738.3 ,0U042. 3o5, 0 

LOW GRND 
BANK FUll 

4 

740,0 
740.0 
740.1 

644.0 
644.0 
693.4 

303.6 .00 
303.o .O(l 
350.U .00 

.66 ,6o 383. 7 
,M .oo .383. 7 
.66 ,Ob 350.01) 738,4 ,Ol~053 384,f) 

5 74-0,,, 880.4 oOO.ll .oo ·"" ,Ob o00.00 738.6 ,,)OU7'i ,:84."' 
WARNINGm1m111PROFILE NO 4 EXCEEDS SURVEY DATA BY .1 FT. COPIPUTATION BASED ON VERTICAL EXTENSION OF END POiNTS•HHhH< 
WARNINGHHHHHf'ROFILE NO 5 EXCEEDS SURVEY DATA B\' .o FT. COMPUTATION BASED ON VERTICAL EXTENSION OF END POI~TSH++._,.,, 

1 WSP2 XEQ OZ/24/94 11::i.:31 OlilOSSOlil DRAIN-FPMS, SHIAlilASSEE COUNTY, MICHIGAN, 10-i.0-'/3 WS : PAGE 
REV 11/01/•lO VERSiON i..O ALI: T 

RATING TABLE FOR SECTION VALLEY DA= 1.0 SQ Ml E;:P COEF=· .{IQ CONT COEF= .01l 

NO. Q ------ACRES FL1JODED------- CR!T FRI CT ION ELEV 
FT 

AREA 
SQ FT CFS FLOODPLAIN TOTAL 

STARTING 
CSM ELEV ScOPE 

FLO~ TOF' 
~IDTH 

FT DAMAGE CHANIIEL FT FT/FT 

0 737.j 0.0 0.0 
L~ GRND 737.j .0 .0 ,00 ,l><J .00 .0 

H*HMESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED Lli<EARLY FROM CHANNEL BOTTOMHtH 
737 .3 ,, 

,V 
0 ,v M ,vv 

,.,,., 
,vv M ,vv 

,·, 
,V 

• ESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED L!IIEARLY FROM CHANNEL BOTTOMt+tH 
1 738.9 471.5 50.0 ,00 •93 1,83 5-0.0u 737,o .OoOOo 4:9.8 
2 739,2 035,0 100.0 ,O(l .93 1,94 100,00 737,7 ,O<)r)09 455,7 
3 739. 7 874.o 200,0 .00 • 93 Z,07 200,00 737 ,8 ,00014 487. o 
4 740,2 1098,0 350.0 .00 ,Oj Z,16 350,UO 737.9 .01J0i.2 5<)8.7 
5 740,7 1358,Z o00,0 ,OC• ,03 Z,17 600,0U 708,l .UUll3, 510.0 

WARN!NGtfff¼lfHtPROFILE NO 4 EXCEEDS SURVEY DATA BY .~ FT. COMPUTATION BASED ON VERTICAL EXTENSION OF END POINTSt<tfH<H• 
WARNINGUHHt11tPROFILE NO 5 EXCEEDS SURVEY DATA BY • 7 FT, COl'IPUTAT!ON BASED ON VERTICAL E):TENS!ON OF END POINTSHHOHH 

WSPZ XEQ 02/ 24/94 11 :22:31 OWOSSOW DRAIN-FPMS, Sf!IAWASSEE COUNTY, MICHIGAN, 10-c'J-93 lilS : PAGE 
REV 11/01/00 VERSION 2,0 ALT: 8 

RATING TABLE FOR SECTION SOUTH DA' 1.0 SQ MI EXP (JJEF= ,00 CONT COEF= ,00 

NO, ELEV AREA Q ------ACRES FWJDED------- STARTING GRIT Ff:!CTION FLOW TOP 
FT SQ FT CFS FLOODPLAIN TOTAL CSM ELEV SLOF·E WIDTH 

DAMAGE CHANN1:L FT FT/FT FT 

0 730,'l 0 ,(I 0,0 
LOW GRND 73b,9 .0 .0 .00 ,00 .oo .0 

H•H~ESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERF'OLATED LIN::AR., Y FR0;1 CHANNEL BOTTOMHH< 
.GANI' FiJLL 737 .2. 30.1 1.0 .t10 ~OU ~.31 .:01.c1 

••""•MESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTEfif'OLATED L!Ni:ARL Y FROM CHANNEL BOTTOM<HH 
738,9 158o.5 50.0 .1)0 : '0(1 18.~2. 50.00 737.~ .OllU'Jl 1537.b 

z p·:-i-; 
0 ·-

i:Oo.1 !00.0 .00 ~. O<i 19.63 100,00 737 -~ ,(1(.1()!)1 1:1n,5 

' 73\J,7 31 1jV,o .:.Ll() ,1) .(H.l :...O(l .:.,), ql ~(10, J}"t 737.3 • (!{t,J(( 1K.:..o •' 
4 740,Z 3941.Z 35v, 1) ,00 :_, fH) .:.1.71) j~(l, r)O 737.4 ,i:ivvo;: 18'~1), 7 

5 74U. 7 4943.t. o(i(J, Li ,{JI) .. ,{JU .... ..:'.,,~() c.,.(JIJ, (l(l 737 .,. , ()l)l)IJ4 ~qt,8.:" 

WSP:.. ).fa) o.:.1:_4104 11:c,:31 OW035C1W DRAIN-F~frlS, SH!Aw,SSEE COUNTY, ~JCHIGAN, 1(1-.::0-9; ~s : P45E 
REV 11, Ul 1 ·:-iri VEF:','.ON :.O ALT: 



'"END 
ENDJOB 

ttfffffftfft•••H•••••••Htt••NORMAL END OF JOB-------------------------------

I i ~i'2 XEQ 02/24/04 11:cZ:31 
REV 11/01/90 VERSION c,0 

----------------------- LIST OF INPUT DATA WITH LIMITED EDlllNG----------------------
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INVESTIGATIONS AND ANALYSIS 

SURVEY PROCEDURES 

Field surveys were made of bridg,es, roads, structures, channels and flood 
plains of the Owosso Drain and Eock Branch by the Soil Conservation Service 
(SCS) in October 1992 and completed in July 1993. Temporary bench marks, based 
on USC and GS mean sea level elevation data of 1929, were established using 
second order accuracy. Temporary bench marks are described in Part 4 of this 
Techincal Report. For Owosso Drain and Bock Branch 48 road bridges and valley 
cross-sections were surveyed. In addition, 2 foot contour maps were provided 
by the City of Owosso. 

HYDROLOGY AND HYDRAULICS 

Physical data were obtained from USGS topographic maps and soil survey maps, as 
well as on-site field inspections. The watershed boundary was determined from 
map studies and field checks. The watershed was divided into 16 sub-watershed 
areas for use in evaluating the runoff volumes. Drainage areas for the sub
watersheds were measured from USGS topographic maps. Times of concentration 
were calculated for the sub-watersheds using the Soil Conservation Service TR55 
Computer Module and Manning's formula. Each sub-watershed was evaluated for 
land use, cover and soils. Runoff curve numbers were calculated using TR55 as 
described in Part 7 of the technical documentation book. 

Channel flood routings to establish peak discharge-frequency relationships were 
made using the PC version of the SCS TR-20 Hydrology Computer Program dated 
September 1, 1983. The Modified Attenuation-Kinematic (Att-Kin) method of 
routing through stream channels .ls used by this program. This method is 
derived from inflow-outflow hydrograph relationships. The-SCS WSP-2 computer 
program was used to obtain stage--discharge relationships. The TR-ZQ computer 
program uses these data and the Storage-Indication Method of evaluating the 
effect of the structures in reducing peak flood discharg~s. Elevation-storage 
relationships for the structures were obtained from USGS quadrangle maps and 
contour maps. Six natural storai;e areas were treated as structures in the TR-
20 model. They have a significant impact on peak discharges and flood 
elevations. The TR-20 Flood Routing Schematic can be found in Part 12 of the 
techical support documentation. Table 1, in Part 2, lists discharges obtained 
from the flood routings and Table• 2, in Part 3, lists flood elevations at 
sections located in the study are•a. According to information found on page 
164, Water Resources Data, Mich. 1992, USGS Water Data Report MI-92-1, base 
flow is 0.64 cfs/sq. mi. Due to the small size of this watershed (4.68 sq. 
mi.) base flow was not considered. 



r- The TR-20 model was used to reproduce elevations from the October 1, 1981 flood 
event and has been accepted as" basis of the hydrology and flood routing for 
the Owosso Drain and Bock Branch. Hourly rainfall information from the weather 
station at Owosso, Michigan was used to model the flood. The prediced flood 
elevation was within 0.2 foot of the observed elevation. The Antecedent 
Moisture Condition (AMC) for thE' time before the storm was determined from the 
rainfall data. The AMC is baseo. upon the 5-day antecedent rainfall before the 
storm event. From the rainfall data, the AMC was AMC II. 

Separate water surface profiles for Owosso Drain and Bock Branch were developed 
using the SCS WSP-2 computer program. This program uses the step method of 
computation to solve the Benoull'i equation, and the Bureau of Public Roads 
bridge loss analysis. Flood discharges determined from flood routings were 
used in the water surface profil!e 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. 

A 24 inch RCP under the Penn Central Railroad located approximately 3,000 feet 
· south of Dewey Road allows backwater from the Maple River to enter the Owosso 

Drain; however, according to interviews with local residents, backwaters from 
the Maple River have never topped the railroad. Since any backwater from the 
Maple River entering the Owosso Drain would-occur several-hours after the 
Owosso Drain peaks, the effects on flood elevations and peak discharges along 
the Owosso Drain would be minimaL It should also be noted that flood waters 
from the Owosso Drain will exit the Owosso Drain Watershed and enter the Maple 
River through the 24 inch RCP during major storm events. Again, due to the 
limited capacity of the 24 inch RCP the effects would be very minimal and were 
ignored in this analysis. 

Normal bridge and channel flow conditions were assumed in the hydraulic 
computations. No consideration 1qas 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 chis 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 photo 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 shown on 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 SOD-year floods were too close to delineate, and 
the limits of the two flood plai~s are shown as the same line on the quadrangle 
sheet. 
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TABl.E 1 .• FlOOD DISCHARGES 

Q}fOSSO DRAIN 

Location 
TR-20 
sec. 

From 
Sec. 

To 
Sec. 

Drain
age 
Area 
Sq. 
Miles 

Estimated Peak Discharges 
Cubic Feet Per Second 

10-Yr 50-Yr 100-Yr 500 Yr 

Into Struc. 1 1/ 

Out of Struc. l 

004 

Struc. l 

Into Struc. 2 

Out of Struc. 2 

To Sta. 106+60 

Into Struc. 3 

Out of Struc. 3 

Into Struc. 5 

2,./ 007 

Struc. 2 

016 

1/ 011 

Struc. 3 

~j 025 

19,7 US19.0 0.23 

0,23 

DS19.0 US17.0 1.41 

l.41 

DS17.0 US13,0 3.02 

0.44 

0.44 

DS13.0 USll.5 3.85 

Out of Struc. 5 5/ Struc. 5 3.85 

Into St rue. 6 §_/ 029 DSll.. 5 USlO. 0 4. 40 

Out of Struc. 6 Struc. 6 0S10.0 9.0 4.40 

At Shiawassee River 031 

Delaney Road 

DS Delaney Rd. 

to US South St. 

Into Struc. 4 

Out of Struc. 4 

019 

022 

!±/ 024 

007 

4.68 

jlOCK BRANCH 

33.l 32.9 0.13 

32.8 US3l.O 0.22 

DS3l.O US30.0 0.39 

0.39 

90 

33 

270 

149 

200 

115 

9 

300 

152 

34 

460 

306 

335 

160 

15 

520 

145 23 0 

275 410 

205 230 

310 

40 

55 

105 

23 

385 

65 

95 

170 

30 

181 

35 

549 

377 

405 

195 

18 

630 

270 

470 

250 

410 

75 

110 

205 

33 

1/ Natural detention area south of Dewey Road and west of Delaney Road 
2,_/ Natural detention area south of Dewey Road 
1/ Hopkins Lake 
i/ Natural detention area southwest of the intersection of South 

Street and the Penn Central railroad tracks 
11 From 05 Farm Lane Crossing at station 106+60 to US Freeman Street 
§.{ From D5 Freeman Street to Penn Central Railroad 

258 

36 

789 

568 

600 

305 

25 

935 

425 

645 

290 

485 

105 

160 

290 

41 
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TABLE 2 - FLOOD ELEVATION AT SECTIONS 1/ 

OWOSSO DRAIN 

Location Section Station 10-Year SO-Year 100-Year 500-Year 

Penn Central ll 
Railroad 

Stewart Street ll 
Freeman Street ll 

ll 
South Street l/ 

ll 
ll 
ll 

Farm Lane 
Crossing ll 

Farm Lane Crossing 

Farm Lane Crossing 

Farm Lane Crossing 

Dewey Road 

Farm Lane Crossing 

~y Rd. _4/ 
v ... 1.- ·! 

10.0 U 

11.0 
D 
u 

12.0 
12.1 
12.5 
12.9 
13.0 D 
13.0 U 

13 .1 
13 .9 
14.0 D 
14.0 U 

14.1 
14.9 
15.0 D 
15.0 U 
15.1 
16.0 D 
16.0 U 
16.5 
17.0 DS 
17.0 us 
17.5 
18,0 DS 
18,5 
18.9 
19.0 DS 
19,0 us 
19.1 
19.7 

32+70 

46+10 
68+45 
68+75 
81+70 
84+85 

100+90 
105+60 
106+60 
107+00 
108+00 
122+93 
124+23 
124+57 
125+90 
140+90 
142+53 
142+87 
143+50 
145+20 
145+40 
146+60 
14 7+61 
148+19 
148+80 
149+44 
156+40 
163+18 
164+18 
164+82 
165+50 
185+20 

i'35. 5 736. 4 

735.5 736.8 
735.5 736.8 
7,38.8 739.3 
739,0 739.5 
739.0 739.5 
739.0 739.5 
739.0 739.5 
7.l9.0'"" 739.511' 
7•\0,1 740.2 
7,,0.1 740.2 
7<10,3 740.6 
71,0,3 440.6 
7£!0.4 740.7 
740.4 740. 7 
740.5 740.9 
740.5 740.9 
74'0. 6 
740.6 
740.6 
740.6 
7 4>). 7 
740.7 
74:!. 3 
7 4:!. 4 
7 4~!. 4 
74;1. 4 
7 4;•. 4 
742:.4 
742.7 
742.8 
742.8 

740.9 
740.9 
740.9 
740,9 
741.0 
741.0 
742.6 
742.6 
742.6 
742.6 
742.6 
742.6 
743.2 
743.2 
743.2 

1/ From WSP-2 Computer Output, Filename= OWOSOFWS.OUT 

737.3 
737.3 
739.5 ~ 
739.6 
739. 6 
739.6 
739.6 
739.6 ,, .. 
740.2 
740.3 
740.7 
740.7 
740.8 
740.8 
741.0 
741.0 
741.0 
741.0 
741. 0 
741.1 
741.1 
741.1 
742.7 
742.7 
742.7 
742.7 
742.7 
742.7 
743.4 
743.4 
743.4 

ll From Structure 6, TR-20 Computer Output, Filename= TR200WOS.OUT 
11 From Structure 5, TR-20 Computer Output, Filename TR200WOS.OUT 
ii From Structure 1, TR-20 Computer Output, Filename TR200WOS.OUT 

4 

738.6 

739.0 
739.0 
740.0 
740.2 
740.2 
740.2 
740.2 
740.2 I,~ 

740.3 
740.4 
741.0 
741.0 
741.1 
741.1 
741.3 
741.3 
741.3 
741.4 
741.4 
741.4 
741.5 
741.5 
742.8 
742.9 
742.9 
742.9 
742,9 
742.9 
743.8 
743.8 
743,8 



• 

Location 

'l,j 
Penn Central 2./ 

Railroad 
ll 
ll 

South Street ll 

Drive 

Footbridge 

TABLE 2 - FLOOD ELEVATION AT SECTIONS 1/ 

BOCK BRANCH 

Section Station 10-Year 50-Year 

29.9 9+60 738.8 739.3 
30.0 D 10+50 738.8 739.3 

30.0 u 10+70 7.,0. 3 740.8 
30.5 10+80 7,\0.3 740.8 
31.0 D 13+68 1,,0. 3 740,8 
31.0 u 14+12 7,,2. 9 742.9 
31.5 14+65 71>2.9 743.0 
32.0 D 15+28 743.0 743.2 
32.0 u 15+52 70.0 743.2 
32.1 17+20 743.1 743.3 
32. 2 18+80 743.2 743.5 
32.25 20+50 743.3 743.7 
32.3 26+20 746.1 746.5 
32.5 D 28+42 747 .2 747.6 
32.5 u 28+46 74,7. 3 747.8 
32.6 31+70 749.2 749.4 
32.7 34+80 751.0 751. l 
32.8 37+80 75L.5 751. 7 
32.9 42+00 75:!.8 753.1 
33.0 D $3+00 75Z.9 753.1 
33.0 u 43+60 7 51,. 0 755.4 
33.1 44+25 75L1. 0 755. 4 

1/ From WSP-2 Computer Output Filename= BOCKWSP2.0UT 

100-Year 

739.5 
739.5 

741.0 
741.0 
741. 0 
743.0 
743.l 
743.3 
743.3 
743.5 
743.6 
743.8 
746.8 
747.9 
748.0 
749.5 
751.2 
751.8 
753.2 
753.2 
756.1 
756. 1 

2./ From Structure 5, TR-20 Computer Output, Filename TR200WOS.OUT 
ll From Structure 4, TR-20 Computer Output, Filename= TR200WOS.OUT 

500-Year 

740.0 
740.0 

741.6 
741.6 
741.6 
743.0 
743.2 
743.6 
743.6 
743.7 
743.9 
744.1 
747.1 
748.7 
748.4 
749.7 
751.5 
752.1 
753.3 
753.3 
759.1 
759.11 



' 

4 



'-. • 

BENCH MARK DESCRIPTIONS* 

OWOSSO DRAIN 
SHIAWASSEE COUNTY, MICHIGAN 

BM USGS 727 

Southeast corner of SW 1/4 of Section 13, T7N, R2W - Located on northwest 
corner of the intersection of M-Zl and M-52. Iron post with a bronze cap 
stamped "727", located one foot Bast of the northeast corner of the Public 
Library. 

Elev. 726. 88 

Section 13, T7N, R2W - Top of northeast bonnet bolt of fire hydrant, located on 
northeast corner of the intersection of M-52 and Curwood Castle Road. 
Approximately 40 feet east of 1/'4 section line of Section 13 and 730 feet north 
of centerline of M-21. 

Elev. 725. 64 

Section 13, T7N, R2W - Top of northeast bonnet bolt of fire hydrant located 
between sidewalk and west side of M-52. Approximately 25 feet north of 
Mitchell Park entrance and west of Williams Road "T" intersection. 
Approximately 30 feet west of 1/4 section line of Section 13, and approximately 
1150 feet north of centerline o: M-21. 

Elev. 735. 81 

Section 13, T7N, R2W - Northwes,t corner of headwall of 1.6 foot diameter 
concrete culvert on north bank of Shiawassee River. Approximately 25 feet west 
of northwest corner of M-52 bridge over Shiawassee River. Approximately 70 
feet west of 1/4 section line and 1050 feet north of centerline of M-21. 

Elev. 724.19 

* Elevations based on USC & GS mean sea level datum of 1929. 

6 



' r, • 

Section 24, T7N, R2W - Top of northeast bonnet bolt of fire hydrant located on 
the south side of M-21. Located southeast of "T" intersection of M-21 and 
Johns Street. Approximately 350 feet east of 1/4 section line and 
approximately 40 feet south of centerline of M-21. 

Elev. 730. 70 

Section 13, T7N, R2W - On the northwest corner of the M-21 bridge over 
Shiawassee River. Painted chiseled square in northeast corner of the top of 
the northwest abutment. Approximately 650 feet east of 1/4 section line and 
approximately 40 feet north of centerline of M-21. 

Elev. 731. 54 

NE corner of NW 1/4 of Section 24, T7N, R2W - Top of northeast bolt on bonnet 
ring of fire hydrant located on the southwest corner of M-21 and M-52. 

Elev. 731.05 

NE 1/4 of NW 1/4 of Section 24, T7N, R2W - Top of northeast bolt of top bonnet 
ring of fire hydrant located on the southwest corner of M-21 and South Elm 
Street. 

Elev. 734. 79 

NE 1/4 of NE 1/4 of NW 1/4 of Section 24, T7N, RZW - Top of northeast bolt of 
top bonnet ring of fire hydrant located on the southwest corner of the 
intersection of Clinton Street and South Elm Street. 

Elev. 733.64 



N l/2 of NE l/4 of NW l/4 of Section 24, T7N, R2W - Top of northeast bolt of 
bonnet ring on fire hydrant located on the northeast corner of the intersection 
of Clinton Street and South Howell Street. 

Elev. 735.86 
TBM 10 

NW l/4 of NE 1/4 of NW l/4 of Section 24, T7N, R2W - Top of northeast bolt of 
bonnet ring of fire hydrant located on the southeast corner of "T' intersection 
of South Cedar Street and Clinton Street. 

Elev. 741.97 

TBM ll 

SW 1/4 of NE 1/4 of NW 1/4 of Section 24, T7N, R2W - Top of northeast bolt of 
top bonnet ring of fire hydrant located on the northeast corner of the "T" 
intersection of South Cedar Greet and Cass Street. 

Elev. 739.38 

TBM 12 

NW corner of SE 1/4 of NW 1/4 of Section 24, T7N, R2W - Top of northeast bolt 
of top bonnet ring of fire hyd,ant located on the southeast corner of the 
intersection of South Cedar St,eet and City Yard Drive. 

Elev. 741.83 

TBM 13 

West side of SE 1/4 of NW 1/4 of Section 24, T7N, R2W - Top of northeast bolt 
on top bonnet ring of fire hydrant located on the northeast corner of the 
intersection of South Cedar Street and Fletcher Street. 

Elev. 742.45 

TBM 14 

West side of SE 1/4 of NW 1/4 of Section 24, T7N, R2W - Top of northeast bolt 
on top bonnet ring of fire hydrant located on the northeast corner of the 
intersection of South Cedar Street and Ryan/Thomas Street. 

Elev. 739.62 
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TBM 15 

SW corner of SE 1/4 of NW 1/4 of Section 24, T7N, R2W - Top of northeast bolt 
of top bonnet ring of fire hydrant located on ·the northeast corner of the 
intersection of South Cedar Str,eet and West Stewart Street. 

Elev. 738.96 

TBM 16 

NE 1/4 of NW 1/4 of SW 1/4 of Section 24, T7N, R2W - Top of northeast bolt on 
bonnet ring of fire hydrant located on the southeast corner of the "T" 
intersection of West Stewart Street and South Lyon Street. 

Elev. 737.39 

TBM 17 

NE 1/4 of NW 1/4 of SW 1/4 of Section 24, T7N, R2W - Top of northeast bolt on 
bonnet ring of fire hydrant located on the northeast corner of the "T" 
intersection of South Lyon Street and Ament Street. 

Elev. 738.22 

TBM 18 

NE 1/4 of NW 1/4 of SW 1/4 of Section 24, T7N, R2W - Top of northeast bolt on 
bonnet ring of fire hydrant located on the northeast corner of the "T" 
intersection of South Lyon Street and Grace Street. 

Elev. 738.29 

TBM 19 

SW 1/4 of NW 1/4 of SW 1/4 of Section 24, T7N, R2W - Top of northeast bolt on 
top bonnet ring of fire hydrant located on the northeast corner of the 
intersection of Clyde Street and State Street. 

Elev. 739.10 

9 



TBM 20 

SE 1/4 of NE 1/4 of SE 1/4 of Si,ction 23, T7N, R2W - Top of northeast bolt on 
bonnet ring of fire hydrant located on the northwest corner of the intersection 
of South Chipman Street and Frederick Street. 

Elev. 740.23 

TBM 21 

SW 1/4 of SE 1/4 of NE 1/4 of SE 1/4 of Section 23, T7N, R2W - Top of northeast 
bolt on bonnet ring of fire hydrant located on the northwest corner of the 
intersection of Frederick Street and Kenwood Drive. Approximately 410 feet 
west and 1485 feet north of the southeast corner of Section 23. 

Elev. 739. 26 

TBM 22 

NW 1/4 of NE 1/4 of SE 1/4 of SE 1/4 of Section 23, T7N, R2W - Top of northeast 
bolt on bonnet ring of fire hydrant located on the northeast corner of the 
interaction of Kenwood Drive and Freeman Street. Approximately 340 feet west 
and 1090 feet north of the southwest corner of Section 23. 

Elev. 739. 61 

TBM 23 

SW 1/4 of NE 1/4 of SE 1/4 of SE 1/4 of Section 23, T7N, R2W - Top of northeast 
bolt on bonnet ring of fire hydrant located on the northeast corner of the "T" 
intersection of Kenwood Drive and Herman Street. Approximately 340 feet west 
and 770 feet north of southeast corner of Section 23. 

Elev. 742.66 

TBM 24 

SE 1/4 of NW 1/4 of SE 1/4 of SE 1/4 of Section 23, T7N, R2W - Top of northeast 
bolt on bonnet ring of fire hydrant located on the northeast corner of the 
intersection of Herman Street and George Street. Approximately 710 feet west 
and 760 feet north of southeast corner of Section 23. 

Elev. 739. 48 

10 



TBM 25 

lfi 1/4 of SE 1/4 of SE 1/4 of SE 1/4 of Section T7N, R2W = Top of northeast 
bolt on bonnet ring of fire hydrant located on the northeast corner of the "T' 
intersection of George Street ar,d Hiram Street. Approximately 640 feet west 
and 335 feet north of the southeast corner of Section 23. 

Eiev. 742. 21 

TBM 26 

SW 1/4 of SE 1/4 of SE 1/4 of SE 1/4 of Section 23, T7N, R2W - Top of northeast 
bolt of bonnet ring of fire hydrant located on the northeast corner of the 'T" 
intersection of George Street and South Street. Approximately 625 feet east 
and 25 feet north of the southeast corner of Section 23. 

Elev. 739.74 

TBM 27 

SE 1/4 of SW 1/4 of SE 1/4 of SE 1/4 of Section 23, T7N, R2W - Top of northeast 
bolt on bonnet ring of fire hydrant located on the northeast corner of the 'T" 
intersection of South Street an~ Nelson Street. Approximately 1020 feet east 
and 30 feet north of the southeast corner of Section 23. 

Elev. 739.60 

TBM 28 

SE 1/4 of SE 1/4 of SW 1/4 of SE 1/4 of Section 23, T7N, R2W - Top of northeast 
bolt on bonnet ring of fire hydrant on the northeast corner of the "T' 
intersection of South Street anc. Carr Street. Approximately 1335 feet east and 
30 feet north of the southeast corner of Section 23. 

Elev. 738.87 

TBM 29 

SW 1/4 of SW 1/4 of SW 1/4 of SE: 1/4 of Section 23, T7N, R2W - SGS nail and 
disk in south side of post on the southwest corner of Bunker Storage Facility. 
Located approximately 20 feet nc,rth of north edge of South Street, and 
approximately 100 feet west of centerline of railroad track, at north edge of 
South Street. 

Elev. 742.45 
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TBM 30 

SE 1/4 of SW 1/4 of SE 1/4 of SW 1/4 of Section 23, T7N, R2W - SCS nail and 
disk on south side of power polE' located approximately 16 feet north of north 
edge of South Street. Located approximately 1740 feet east and approximately 
30 feet north of southwest cornE>r of Section 23. 

Elev. 745.61 

TBM 30a 

Section 23, T7N, R2W - SCS nail and disk in south side of power pole located 
approximately 410 feet west of South Chestnut Street and 30 feet north of the 
centerline of South Street. 

Elev. 742.98 

TBM 31 

SE 1/4 of SW 1/4 of SW 1/4 of SW 1/4 of SW 1/4 of Section 23, T7N, R2W - SCS 
nail and disk on north side of power pole located approximately 16 feet north 
of north edge of South Street, approximately 600 feet east and 30 feet north of 
southwest corner of Section 23. 

Elev. 754.65 

TBM 31a 

Section 23, T7N, R2W - Outlet invert of 12 inch diameter concrete pipe at south 
end of detention pond, approximately 550 feet east of Delaney Road on the north 
ditch bank of Bock Branch. 

Elev. 750.46 

TBM 32 

SW 1/4 of NW 1/4 of SW 1/4 of SW 1/4 of Section 23, T7N, R2W - SCS nail and 
disk on west side of power pole located approximately 35 feet east of the 
centerline of Delaney Road. Approximately 780 feet north of South Street, and 
approximately 150 feet north of Bock Branch. 

Elev. 757.37 

12 



TBM 33 

West side of NE 1/4 of NE 1/4 of Section 26, T?N, RZW = Center nf' m~nhnlo rrmi:,r 

of sanitary sewer located approximately 1320 feet west and 195 feet south of 
northeast corner of Section 26. Located approximately 12 feet east of Owosso 
Drain ditch bank and approximatialy 22 feet south of fenceline of ditch bank. 

Eiev. 741. 79 

TBM 34 

West side of NE 1/4 of NE 1/4 oE Section 26, T7N, R2W - Top of bolt on west 
side of flange of sanitary sewer cover, located approximately 24 feet northwest 
of trailer at 1410 Calvert Stre,,t, and approximately 16 feet east of Owosso 
Drain ditch bank. Located approximately 1320 feet west and 680 feet south of 
~nr~hoact rnrnor nf ~ortinn ?M_ 

Elev. 740.45 

TBM 34a 

West side of NE 1/4 of NE 1/4 oE Section 26, T7N, R2W - Center of sanitary 
sewer manhole cover 1860z locat,ad northwest of trailer at 1410 Calvert Street 
and approximately 20 feet east of Owosso Drain ditch bank. 

Elev. 741.04 

TBM 35 

W 1/16 section line of NE 1/4 oE NE 1/4 of Section 26, T7N, R2W - Center of 
manhole cover approximately 22 Eeet west of trailer at 1412 Pembroke Street, 
and approximately 20 feet east of Owosso Drain ditch bank. Located 
t:1}-11-'.L uA..i..u1a. tcly 
26. 

1320 feet east and 1140 feet south of northeast corner 

Elev. 740.06 

TBM 36 

West section line of NW 1/4 of BE 1/4 of NE 1/4 of Section 26, T7N, R2W - Top 
of bolt on northeast side of flange of manhole cover located southwest of 1419 
Renfrew Street. Located 1320 foet west and 1540 feet south of northeast corner 
of Section 26. Located approxbnately 20 feet east of ditch bank and 35 feet 
north of cyclone fence along di1:ch bank south of trailer park. 

Elev. 742.55 
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TBM 37 

North section line of SE 1/4 of SW 1/4 of SW 1/4 of NE 1/4 of Section 26, T7N, 
R2W - Top of east corner of lowest cross beam ·of structure on upstream end of 
CMP arch, 6.5 feet wide, 5.2 feet high; at lane crossing ditch. Located 
approximately 1770 feet west and approximately 1990 feet south of northeast 
corner of Section 26. 

Elev. 737.31 

TBM 38 

SW 1/4 of NW 1/4 of SE 1/4 of Section 26, T7N, R2W - SCS nail and disk in the 
west side of a 36 inch diameter maple tree located approximately 90 feet 
northeast of CMP culvert at farm crossing, and 40 feet east of Owosso Drain 
ditch bank. T.nr:::atPrl ::ipprnvim:::at.~ly ,~,n Ti::ai::at west .Rnrl :::apprnvim:::ati::aly 1nqn fi::ai::at 

north of southeast corner of Se,otion 26. 

Elev. 743.96 

TBM 39 

SW 1 / 4 of SE 1 / 4 of SW 1 / 4 of S,action 26, T7N, R2W - SCS nail and disk in the 
south side of an 18 inch diamet,ar poplar tree on the southwest edge of a pond, 
approximately 70 feet east of centerline of the culvert in the ditch crossing. 
Located approximately 1640 feet east and 350 feet north of the southwest corner 
of Section 26. 

Elev. 741.67 

TBM 40 

Southeast corner of SW 1/4 of SW 1/4 of Section 26, T7N, R2W - SCS nail and 
disk in the east side of a 10 inch diameter tree on a property line west of the 
ditch at the culvert under Dewey Road and 29 feet north of the centerline of 
Dewey Road. Located approximat,aly 1320 feet east of the southwest corner of 
Section 26. 

Elev. 741.07 

TBM 40a 

Section 35, T7N, R2W - SCS nail and disk in southeast fence corner post, 
located approximately 440 feet ,rnuth of Dewey Road and approximately 700 feet 
east of Delaney Road. 

Elev. 741.39 
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TBM 41 

Section 26, T7N, R2W - SGS nail and disk in south side of power pole located 
approximately 6 feet north of north side of Dewey Road and 125 feet east of 
centerline of Delaney Road. 

Elev. 746.90 

TBM 42 

SW 1/4 of SE 1/4 of NE 1/4 of Section 34, T7N, R2W - SGS nail and disk in south 
side of 12 inch diameter maple tree, along old fenceline, approximately 50 feet 
east of railroad grade. Located approximately 450 feet north of property line 
(path intersection) along railroad grade, and approximately 2400 feet southwest: 
of northeast corner of Section 34, along railroad grade. 

Elev. 743.36 

3285£.dcxF 

15 



., ·, 
'• 

(J1 



GLOSSARY 

BACKWATER--The resulting highwacer surface upstream from a dam, bridge or other 
obstruction in a river channel or high stages in a receiving stream. 

BRIDGE DECK--Elevation of 1..uad :,u1..fa\,;c at the bridge. 

BRIDGE LOW CLEARANCE--The lowesx: 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-definiad 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 BOTTOM--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 hP. plott.P.d and connP.r.tP.d t_n pro
vide a stream bottom profil<!. 

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 E!ither side made by plotting elevations at 
measured distances along a Iine perpendicular to the flow of the stream. 

DATUM--An assumed reference plane from which elevations and depths are meas
ured such as from sea ievei, 

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 Bpecified 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 drain.age 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 discha·rges 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 year.s. It has a ten percent chance of being 
equaled or exceeded in any g,iven 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. 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 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 flow. 

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

HEAD LOSS--The effect of obstructions, such as narrow bridge openings, dams or 
buildings, that limit the an,a 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. 

F-2 



HYDROGRAPH--A graph denoting th,a discharge or stage of flow over a period of 
time. 

HYDROLOGY--The science dealing ,,ith 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 overbsmk areas. 

MANNING'S "n"--A coefficient of channel and overbank roughness used in Man
ning's open channel flow fotmula 1 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 str,eams 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 a,ea which collects runoff and transmits it, 
usually by means of streams and tributaries, to the outlet of the basin. 

WATERSHED BOUNDARY--The divide s,iparating one drainage basin from another. 

3285f.dcx 
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INVESTIGATIONS AND ANALYSIS 

SURVEY PROCEDURES 

Field surveys were made of bridges, roads, structures, channels and flood 
plains of the Owosso Drain and Bock Branch by the Soil Conservation Service 
(SGS) in October 1992 and completed in July 1993. Temporary bench marks, based 
on USC and GS mean sea level elevation data of 1929, were established using 
second order accuracy. Temporary bench marks are described in Part 4 of this 
Techincal Report. For Owosso Drain and Bock Branch 48 road bridges and valley 
cross-sections were surveyed. In addition, 2 foot contour maps were provided 
by the City of Owosso. 

HYDROLOGY AND HYDRAULICS 

Physical data were obtained from USGS topographic maps and soil survey maps, as 
well as on-site field inspections. T1e watershed boundary was determined from 
map studies and field checks. The watershed was divided into 16 sub-watershed 
areas for use in evaluating the runoff volumes. Drainage areas for the sub
watersheds were measured from USGS topographic maps. Times of concentration 
were calculated for the sub-watershed,; using the Soil Conservation Service TRSS 
Computer Module and Manning's formula. Each sub-watershed was evaluated for 
land use, cover and soils. Runoff cu:rve numbers were calculated using TRSS as 
described in Part 7 of the technical documentation book. 

Channel flood routings to establish pllak discharge-frequency relationships were 
made using the PC version of the SGS 'rR-20 Hydrology Computer Program dated 
September 1, 1983, The Modified Attenuation-Kinematic (Att-Kin) method of 
routing through stream channels is ustad by this program. This method is 
derived from inflow-outflow hydrograph relationships. The SGS WSP-2 computer 
program was used to obtain stage-discharge relationships. The TR-20 computer 
program uses these data and the Storage-Indication Method of evaluating the 
effect of the structures in reducing peak flood discharges. Elevation-storage 
relationships for the structures were obtained from USGS quadrangle maps and 
contour maps. Six natural storage ar,!as were treated as structures in the TR-
20 model. They have a significant impact on peak discharges and flood 
elevations. The TR-20 Flood Routing Schematic can be found in Part 12 of the 
techical support documentation. Tabl" 1, in Part 2, lists discharges obtained 
from the flood routings and Table 2, :ln Part 3, lists flood elevations at 
sections located in the study area. According to information found on page 
164, Water Resources Data, Mich, 1992, USGS Water Data Report MI-92-1, base 
flow is 0.64 cfs/sq. mi. Due to the ,:mall size of this watershed (4.68 sq. 
mi.) base flow was not considered. 
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The TR-20 model was used to reproducl! elevations from the October 1, 1981 flood 
event and has been accepted as a basis of the hydrology and flood routing for 
~ne Owosso urain and Bock Branch. Hourly rainfall information from the weather 
station at Owosso, Michigan was used to model the flood. The prediced flood 
elevation was within 0.2 foot of the observed elevation. The Antecedent 
Moisture Condition (AMC) for the timH before the storm was determined from the 
rainfall data. The AMC is based upon the 5-day antecedent rainfall before the 
storm event. From the rainfall data .. the AMC was AMC II. 

Separate water surface profiles for Owosso Drain and Bock Branch were developed 
using the SGS WSP-2 computer program, This program uses the step method of 
computation to solve the Benoulli 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 wHre determined from photographs and field 
investigations of the channel and flood plain. 

A 24 inch RCP under the Penn Central Railroad located approximately 3,000 feet 
south of Dewey Road allows backwater from the Maple River to enter the Owosso 
Drain; however, according to intervi<!ws with local residents, backwaters from 
the Maple River have never topped th<! railroad. Since any backwater from the 
Maple River entering the Owosso Drain would occur several hours after the 
Owosso Drain peaks, the effects on f:.ood elevations and peak discharges along 
the Owosso Drain would be minimal. It should also be noted that flood waters 
from the Owosso Drain will exit the Owosso Drain Watershed and enter the Maple 
River through the 24 inch RCP during major storm events. Again, due to the 
limited capacity of the 24 inch RCP t.he effects would be very minimal and were 
ignored in this analysis. 

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 fi.eld surveys. Future flood plain 
developments and modifications, as wull 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 photo 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 shown on 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 dete1mine the extent or depth of flooding at 
any specific site. 

The limits of the 100-year and 500-ye·ar floods were too close to delineate, and 
the limits of the two flood plains a1e shown as the same line on the quadrangle 
sheet. 
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TABLE 1 - FlOOD DISCHARGES 

uwu:>::,u uKAIN 

Location 
TR-20 
Sec. 

From 
Sec. 

To 
Sec. 

Drain
age 
Area 
Sq. 
Miles 

Estimated Peak Discharges 
Cubic Feet Per Second 

10-Yr 50-Yr 100-Yr 500 Yr 

Into Struc. l 1/ 004 

Out of Struc. 1 

Into Struc. 2 

Out of Struc. 2 

To Sta. 106+60 

Into Struc. 3 

Out of Struc. 3 

Into Struc. 5 

Struc. 1 

-;J 007 

Struc. 2 

016 

'J/ Oll 

Struc. 3 

:J/ 025 

Out of Struc. 5 5/ Struc. 5 

,n, 
.J.:Jof US19.0 n "' V • L,J 

0.23 

DS19.0 US17.0 1.41 

1.41 

DS17.0 US13.0 3.02 

0.44 

0.44 

DS13.0 USll.5 3.85 

3.85 

Into Struc. 6 2/ 029 DSll.5 us10.o 4.40 

Out of Struc. 6 Struc. 6 DSlO.O 9.0 4.40 

At Shiawassee River 031 

Delaney Road 

DS Delaney Rd. 

to US South St. 

Into Struc. 4 

Out of Struc. 4 

019 

022 

!;/ 024 

007 

4.68 

BOCK BRANCH 

33.1 32.9 0.13 

32.8 US31.0 0.22 

DS31.0 US30.0 0.39 

0.39 

90 

33 

270 

149 

200 

115 

9 

300 

145 

152 

34 

460 

306 

335 

160 

15 

520 

230 

275 410 

205 230 

310 

40 

55 

105 

23 

385 

65 

95 

170 

30 

181 

35 

549 

377 

405 

195 

18 

630 

270 

470 

250 

410 

75 

110 

205 

33 

1/ Natural detention area south of Dewey Road and west of Delaney Road 
1/ Natural detention area south of Dewey Road 
l/ Hopkins Lake 
i/ Natural detention area southwest of the intersection of South 

Street and the Penn Central railroad tracks 
11 From D5 Farm Lane Crossing at station 106+60 to US Freeman Street 
2/ From D5 Freeman Street to Penn Ce.1tral Railroad 

258 

36 

789 

568 

600 

305 

25 

935 

425 

645 

290 

485 

105 

160 

290 

41 

- 3 
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TABLE 2 - FLOOD E.,EVATION AT SECTIONS 1/ 

OWOSSO DRAIN 

Location 

Penn Central ZI 
Railroad 

Stewart Street Z/ 
Freeman Street ZI 

South Street ll 
ll 
ll 
ll 

Farm Lane 
Crossing ll 

Section 

10.0 U 

11.0 
D 
u 

12.0 
12.1 
12.5 
12.9 
13.0 D 
13.0 U 
13.1 
13. 9 

Farm Lane Crossing 14.0 D 
14 .o U 
14.1 
14.9 

Farm Lane Crossing 15.0 D 
15.0 U 
15.1 

Farm Lane Crossing 16.0 D 
16.0 U 
16.5 

Dewey Road 17.0 DS 
17.0 us 
17.5 

Farm Lane Crossing 18.0 DS 
18.5 
18.9 

Dewey Rd. _4/ 19.0 DS 
19.0 us 
19.1 
19.7 

Station 

32+70 

46+10 
68+45 
68+75 
81+70 
84+85 

100+90 
105+60 
106+60 
107+00 
108+00 
122+93 
124+23 
124+57 
125+90 
140+90 
142+53 
142+87 
143+50 
145+20 
145+40 
146+60 
147+61 
148+19 
148+80 
149+44 
156+40 
163+18 
164+18 
164+82 
165+50 
185+20 

10-Year 

735.5 

735. 5 
735. 5 
738.8 
739.0 
739.0 
739.0 
739.0 
739.0 
740.1 
740.1 
740. 3 
740.3 
740.4 
740.4 
740.5 
740.5 
740.6 
740.6 
740.6 
740.6 
740.7 
740.7 
742.3 
742.4 
742.4 
742.4 
742.4 
742.4 
742.7 
742.8 
742.8 

50-Year 

736.4 

736.8 
736.8 
739. 3 
739.5 
739.5 
739. 5 
739. 5 
739.5 
740.2 
740. 2 
740.6 
440.6 
740.7 
740.7 
740.9 
740.9 
740.9 
740.9 
740.9 
740.9 
741.0 
741.0 
742.6 
742.6 
742.6 
742.6 
742.6 
742.6 
743.2 
743.2 
743.2 

1/ From WSP-2 Computer Output, Filename = OWOSOFWS.OUT 

100-Year 

737.1 

737.3 
737.3 
739.5 
739.6 
739.6 
739.6 
739.6 
739.6 
740.2 
740.3 
740.7 
740.7 
740.8 
740.8 
741.0 
741.0 
741.0 
741.0 
741.0 
741.1 
741.1 
741.1 
742.7 
742.7 
742.7 
742.7 
742.7 
742.7 
743.4 
743.4 
743.4 

ZI From Structure 6, TR-20 Computer Output, Filename= TR200WOS.OUT 
ll From Structure 5, TR-20 Computer Output, Filename= TR200WOS.OUT 
!ii From Structure 1, TR-20 Computer C•utput, Filename = TR200WOS.OUT 

4 

500-Year 

738.6 

739.0 
739.0 
740.0 
740.2 
740.2 
740.2 
740.2 
740.2 
740.3 
740.4 
741.0 
741.0 
741.1 
741.1 
741. 3 
741. 3 
741.3 
741.4 
741.4 
741.4 
741. 5 
741.5 
742.8 
742.9 
742.9 
742.9 
742.9 
742.9 
743.8 
743.8 
743.8 
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Location 

Z.I 
Penn Central Z.I 

Railroad 
ll 
ll 

South Street ll 

Drive 

Footbridge 

TABLE 2 - FLOOD ELEVATION AT SECTIONS 1/ 

BOCK BRANCH 

Section Statioq 10-Year SO-Year 

29.9 9+60 738.8 739.3 
30.0 D 10+50 738.8 739.3 

30.0 u 10+70 740.3 740.8 
30.5 10+80 740.3 740.8 
31.0 D 13+68 740.3 740.8 
31.0 u 14+12 742.9 742.9 
31.5 14+65 742.9 743.0 
32.0 D 15+28 743.0 743.2 
32.0 U 15+52 743.0 743.2 
32.1 17+20 743.1 743.3 
32.2 18+80 743.2 743.5 
32.25 20+50 743.3 743.7 
32.3 26+20 746.1 746.5 
32.5 D 28+42 747.2 747.6 
32.5 u 28+46 747.3 747.8 
32.6 31+70 749.2 749.4 
32.7 34+80 751.0 751.1 
32.8 37+80 751.5 751.7 
32.9 42+00 752.8 753.1 
33.0 D $3+00 752.9 753.1 
33.0 u 43+60 754.0 755.4 
33.1 44+25 754.0 755.4 

1/ From WSP-2 Computer Output Filename= BOCKWSP2.0UT 

100-Year 

739.5 
739.5 

741.0 
741.0 
741.0 
743.0 
743.1 
743.3 
743.3 
743.5 
743.6 
743.8 
746.8 
747.9 
748.0 
749.5 
751.2 
751.8 
753.2 
753.2 
756.1 
756.1 

Z./ From Structure 5, TR-20 Computer Output, Filename= TR200WOS.OUT 
:J.I From Structure 4, TR-20 Computer Output, Filename= TR200WOS.OUT 

5 

500-Year 

740.0 
740.0 

741.6 
741. 6 
741.6 
743. 0 
743.2 
743.6 
743.6 
743.7 
743.9 
744.1 
747.1 
748.7 
748.4 
749.7 
751.5 
752.1 
753.3 
753.3 
759.1 
759.11 
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11~~ U~ LUNL~NlHAllUN ANU IHAV~L ilM~ Vet-s I on ._.(HJ 

Pr·d•ject : 
County 
Subtitle: 

OWOSSO DRAIN F.P.M.S. 
SHIAWASSEE State: MI 

Uset-: TDB 
Checked: 

Date: 
Date: 

10-01-•-::1_3 

_,·•---- _________________________ Sub~' ('..a_ R 1 ________________________________ _ 
F)vw Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain 1ft) lft/ftl code (sq/ft) lftl lft/sec) (hr) 

Sheet .- .-. ._ . .:, 100 
c:::t-..,,,..,.+ .--.,-H-\ 
~111.,:;;" ._,.,,,,__, 

Sha! low Concent'd 1700 
Sha! low Concent 1 d 4500 

--- Sheet Flow Surface 
A Smooth Sur-face 
B Fa! low (No Res.) 
C 
D 
E 

Cultivated <. 

Cultivated ' 
Gi--ass-Ran:3e, 

~o ,,., 
z...o ,,. 
Sh o ,· t 

Res~ 
Res. 

• 1 e 
,-If-\,=; h . ,_, ,_, _. -. \)05 u 

.003:::: u 

Codes ---

F Grass, Dense 
G G,-ass, c:unnuda 
H W.;;1,:,ds ~ Light 
I Woods., Dense 
j Range., Natut·al 

* - Generated for use by GRAPHIC method 

• 

• 

0. 10l 
0 .. 584 
0.414 
1. ::,4,::-, 

Time of Concent1·at1on = ~.45* 
===== 

Sha I I •:iw Concentrated 
Sur-face Codes 

F' Paved 
U Unpaved 

' 



" 
TIME GF CuNC~NTRAllON At~f> 1k4VEL TIMC 

ProJect 
County s11 tie, 

OWOSSO DRAIN FPMS 
SHIAWASSEE State~ 1~1 
DET!-.-.lGII IL~ '_ ~ :;r~: 101 t:sLG FF"~!]:J L•'-.....-

Sv l, ~"' 'f\3 

Date, 

--------- ---------- --------------- ---- -- ---- -- -- - - -- ----- - --- - - -------- -- - --- -- -
FI ow Typt'.:' L1..?11gth Sl1-1pr'.:' Sut·f:::.ct' 

t- a 1 n < ; t I tft1tt> co,je 
,, fq l?d 

,-:q,rt, 
Wp 

1 ft) 
Velocity Ttrrit• 

\ft/~,f-•c) (ht-i 

----------------------------------------------------- --------------------------
Sheet ,_ . _, 

Sha! low Cor,c(?f1t- 1 i::l 
Open Cr-,anne I 

---- S! r I? e t F; 01,,.,, 

::;:i-1t) 

7(11:i 

l (11)(' 

:::i11t·{ ac '=' 

A Sm·:i o t ti Sut f CL L (' 

I:: Fa I I 1_1 \.,_J ( lfo 1:;:E:' 3" ) 

C Cu I t I ,,1c1. ted ~~(J . r~e s , . . 
D Cu I t iva t e 11 .:::. l=\ •, Res . 
~ Gt-as1;--Rrt.n9E• E1 i1 o t- c c:. • 

110-,so I • " '() C, 7 
.,, 

100 
\ 

7SO- 747 ' , 
~ 004.3 I 

700 

-74 0 
y 

7 4- 7 , 00 7 I ~ 

1000 

• 

N (i,::., -r 
• 0(14 :! 

C.1·11j {? '-:. - - -
1: Gt as - . 
G Gt"3.S !:: • 
H l~ood~ , 
I [!~!_!II•::! :;" 

' 
J ~-<ans e ',' 

fro,.,.., 

N 
) 

[: 

u 

:,r_ n:: C• 

t::ur-rriuu 

L I •J!1t 

Dr.::n:::e 
f,fa_ t.•..it- ,c"I I 

UO'LI> 

,;~ 2.1 £ 

1:11rJ. ,-1+ t_!)ni errtt-at1or1 -::: (ta,.:,_: • 

' .5 : 

'Jl1:: ! ; 1.1 1,.1 Lonct·ntrc:Li.eiJ 
'.=lut-f ::tC1'"' (1:ide:; 

~· f-•~ved 
: , U Ur,pa\1ec1 

/, 7' f t°S 



T lME UI t_l •rKErn tC:Al lOr, AND TRAVEL Tl ME 

Use,-: T!JB 
C heel eel: (vunty : SHIAWASSEE State: MI 

Sut1t1tle: tJE-il RtlihL :::,£C; 1:J!tdc_rr-; fT1:i1 iic;_;-f ':::dLF !JA 45 -::: 

-•- - ______ _5_v_~"._~<_'.I_!~-- ---- ---- --
Fiuw Type 

Sheet -uJ 
Sha! low Concent 1 d 
~hal luw Concer:t 1 0 

t e n•1 tl 1 

( f \. I 

':) i 11 fit~ ~3L.W 1 ;:-:1c e 
1 -:t.'fr;, c,:,1jC 

.. '-'..! L 

u 
u 

r, At-ea 
t5q.1ft, 

~.<j p 
' t t ) 

Version :....oo 

Uate: 05-')4-94 
Dute: 

Velocity 
,, f t-/sec) 

0. ~•:.,4 
r). ~:t:- { 
0. 1 :::5 

i rn 2 1_, f 1_ u n c. e u l; J I_ 1 1-1 n = t) .. 7 1)* 

--- Sl1ee1.:: f-1 •_1\J :: 1;r ti:!.! ,.::i:,i:ie= 

A Su1oott1 Sui- fat..E::: 
B Fai 10 ..... , \n .. r·(~·~ft 
{. Cu!t1-...'t.t\..e,:.1 ._•_; i,.._-:.<: .. 

D r~u:ti ✓ -.1.ted ·-",,,he::= .. 
E Gr3.ss-H:ct.r1sr:; '/ • ho 1 1 

• 

• 

,- ,:::q·· .J:: ·-~,. Llen:::::? 

,_; i_,r -3::: <:: ~ J:'ui-m'.!Ji a 

\l,f,_i,:Hj:::_ 1 L ! f)ht 
l•~oo 11s 1 i:ie11;;e 

,J i-,.ct.n:~El"'I t•l::1tural 

SI, <:I l i 1_. •...J (on c '=' 11 t t~ c1 t e d 
1
::. 1 1r I- 3.r 2 < odPS 

l-' l-·~-.1?1j 

U Unpa-.-ed 



llM~ U~ LUNl~NlHAT!ON AND TRAVEL TIME Ve,--s, on 2.. 00 

Pr,:,jecf OWOSSO DRA"lN F .P.M.S. 
County : SHIAWASSEE State: MI 
Subtitle: 

I 
-•--- ___ .:_\.. ____________________ Sub,u-ea #. 

F,uw Type 2 year Length Slope Surface 
rain 1ft) (ft/ft) code 

Sheet --: -::, ._. -· 
Sha! low Concent'd 

300 
5100 

.. 0333 
• (lr)::::4 

C 
u 

-------------------------------- Sub area n 
Flow Typ Length Slope Surface 

rain 'ft) (ft/ft) code 

Sheet - ., 
.... • _, 

Shallow Concent'd 
Sha I low d 

hannel 

.:::oo 

:=.ooo 
it.:,00 

.:, 

.014::, 

. 01 o.::. 
u 
u 

User: TDB 
Checked: 

Date: 09-Z0-9~: 
Date: 

n 

- 3 
n 

.s 

At-ea 
(sq/ft) 

Wp 
(ft) 

Velocity 
(ft/sec) 

Time 
I h 1- I 

0. 18.::. 
0.95(:: 

Tirne of Concentt~at1on = 1.14* / 

A,-ea ~ 
(ft) 

e oc1ty 
(ft/sec) 

Time 

Time 

0.2.55 
0.05E: 
(I. 341 

4 -- _ ,_:i_: :317/ 
of Concentration 

-------------------------------- Subkrea # - ~ -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time 

1·a1n (ft) (ft/ft) code (sq/ft) 1ft) (ft/sec) lh,-) 

S .t -------- i... 3 --- - -- 300 - - -- - - . Cll 67 .. - --C.---- - -------- ----- - -- - ------ - -- --0. :C.40 

Shallow Concent'd 3000 .0033 U 0.899 
Shallow Concent'd 3QOO .0077 U 0.765 
Open Channel 1100 5.7 0.054 / 

Time of Concentration= 1.9b* 
===== 

-------------------------------- Sub,tt·ea # - }-------------------------------
Flow Type .::. year Length Slope Surface n Area Wp Velocity Time 

,·a1n (ft) (ft/ft) code (sq/ft) 1ft) (ft/sec) (hr-) 

Sheet .- ·:., 
..... • _, 

Sha\ low Concent'd 
Sha I low Concent'd 
Open Channel 

• 

::,oo .. 0154 
4r)r) . ') 154 
~::;::()(\ .Olr.:,O 
:.:..·:::or) 

C 
u 
u 

O • .::A7 
0. 05'5 
0.517 

• ::: 0 • 79·=--1 

Time of Concentration= 1.b~* J 
=-==== 



11~~ U~ LUNL~Nl~AllUN ANU IHAV~L llME Ve,--sior, 2..00 

ProJect 
County 
Subtitle: 

OWOSSO DRAIN F.P.M.S. 
SHIAWASSEE State: MI 

- •---------------------------- Subet·ea #'• 
Slope Surface F- .~ Type 2 yea,· 

t-a In 

Sheet 
Sha! low Concent'd 
Shallow Concent'd 
Open Channel 

Length 
(ft) 

300 
oOO 
·:::oo 
3100 

(ft/ft) code 

.0111 
• 0111 
.0333 

C 
u 
u 

-------------------------------- Sub.rea # 
Flow Type 2 year Length Slope Surface 

rain 1ft) (ft/ft) code 

Sheet .:: .. ::: 300 .01b7 C 
Sha I low Concent 1 d 1000 .Olb'? u 
Sha I low Concent 1 d 3700 .00::..7 u 
Open Channei 1900 

-------------------------------- Sub~rea # 
Fl. Type 2. yea,· Length Slope Sut·face 

rain (ft) (ft/ft) code 

Sheet - -. ._ . ..:,-
Shat tow Concent 1 d 

300 
400 

• 0::..4 
.0074 

E 
u 

-------------------------------- Sub area#: 
Flow Type ::.. year Length Slope Surface 

rain (ft) (ft/ft) code 

Sheet - ::, ...... _, 

Shallow Concent 1 d 
Open Channel 

300 
340(1 
L:.00 

.. o~:3::: 

.0147 
C 
u 

User: TDB 
Checked: 

Date: o•;,-20-·;,:3 
Date: 

"7 
- ~ -------------------------------

n Area 
(sq/ft) 

Wp 
(ft) 

Velocity 
(ft/sec) 

Ti rne 
( hr I 

0.28.2. 
0.098 
o.o:::B 

1 0. ::361 
Time of Concentration= 1.27* 

===== 

- 1- 'Q _____________________________ _ 
n 

9, 
- 'I-

n 

At· ea 
(sq/ft) 

Wp 
(ft) 

Velocity 
(ft/sec) 

Time 
(hrl 

0.240 
o. 132 
1.:226 

":1.,_ 0 .. 101 
Time of Concentration= 1.70* 

Area 
(sq/ft) 

Wp 
(ft) 

Velocity 
(ft/sec) 

===== 

Time 
<hrl 

Time of Concentration 

0.431 
o. o:::c:1/ 

= 0.'51* 
===== 

,o 
- }( -------------------------------

n 

j 

At-ea. 

(sq/ft) 
Wp Velocity Time 

(ft) (ft/sec) <hr) 

0. 1::::.::. 
0 .. 4€:3 
0.110,7 

Time of Concentration= 0.83* 
===== 

FI ow -Type -- - :.. - year ---Le njth ---SI :~7c~~t/,;_'\= e 
11
\/ --A._/al--Wp --- Ve I oc I ty ___ f I me 

_____________ ,·a,n _____ <f ) --- (ftl_ tl-(Jcod --;- :11tlfty -(ft) -- (ft/sec) -- (ht"} 

Sheet ~.3 3(0 .0050 C u-·- 0.38~ 
Shallow Concent'd 1 00 .0050 0.414 
~t-.ow Concent 1 d ?:_:t?O .()fy5,: U ( r:'··=· 1?7 
U

1 
Channe I ._.:, _ J 1 .. i:, 1J ~ ...f ... _<_-, 

1-Ime of Concentration= ~aJ+~ 

[/Jr -, ,. 
---- ( (J 
i O ,r 

7P.S_!r1,-. 



TIME OF CONLENTRATION ANO TRAVEL TIME ver·s I on ,;;:.,oo 
• . . . 

F-'t oJeci 
Ccunty 

OWOSSO DRAIN FPMS 
SH I AWP,SSEE St,.;1te: MI 

Use,·: TOB 
Checked: 

Date: •)4-19-'"'4 
Date: 

• 
JI 

- --- - -- - - ------- ------- ---- -- - Suba,·,,a #1 - 1){A ---- --------------- ------- -----
F ! nw Type ~ year Length Slope Surface n Area Wp Velocity T1~e 

t-a1n <ft\ \ft1ft 1 code rsq/ft) (ft) (ft/~ecJ fhr-) 

t,-,heE•t ..... ~: 

Sti~l low C,1nr:ent 1 ,j 

-=~h:1 I 1 0 1..J C1_1r1c. ;,;.,r: I 'd 

::(ir) 

1 ;r(Jl=l 

l 7 (11·1 

C 
u 
u 

,,._ 

0. 3:;:::::; 
,:, • 414 
U • .d1=rr..:, 

T1mE• of Conc1?ntr·::i.t1or1-::. J.~l1t 

----------- - ------ -- --- - --------- '::11Jt1_1t·t?4 'ff • .::. - t~: ------------------- - ---- ----------
f ! oi..- 1 Typt 

_, ,_ . _, 

::-;ha! low Concerit 1 d 

Open <..ha.1,n0 ! 

1_engti-1 

'+ t ' 
·~. ! •-1~1c.• ;::.,ut· face 

~ft f'tJ •.ode 

~ 1:it:-::3 
"(11 ~: ~: 

E 
u 

13 
-•-------------- -- -- --- -•- -- ----- ;:iuL,aXE•d. #~; - 1'-lr-

n 

~ 1 ~~ 1ype - )~ar L0ngtn Slnpe SiJYface n 
t· ;:_._ : n .' ~- ~ 1 i' t 1-; i t ) c ,_1 d t· 

_, 
..... u _, :(11_ 

·=- ! 1 c: I I ,-.1..,.1 1: , , n c c n t ' , , 

• 

A Sm,,i:-th ·~ur·f~ce 
r:: Fa.J !1•\..,.1 ,l~o b;,,-_H 

1 Cu 11. 1 ,'dtti,_i ,_1_1 :-:.·,.::,_ 

D Cultrv:i..te,l .__1_1' Fe:::._ 
E •~r- i.SS-1~·2n:3e ~ :-3!1•_1;· r 

H _11Y.::; 
.. 1 i(i'j 

C 
u 

F 1.::it;:1~..:: 9 Denf1::! 

•:1 1.:it·;-1'.; ~ v 1-:ur·rnud;i 
H iAloni::"'" 1 Lr ·-Jh t; 

ti~oor:. ~ (_1en~e 
J ! ,' :i.11 ·~ e ~ !'·i ~tut· -=1. l 

At· ea 
(sq/ft) 

(,j f-• 
\ft I 

vv l u t It l' 
(fLtseL> 

T 1rn~ 
( h ,- , 

{) • 13LJ <:, 

(l. t)--1-b 

Time 1:i+ Cor11:enl1·at11·1n::: (1~5·~·* 

P. r· e ::1. 

1 ~q;ft) 
Veloc.1t,
(ft/;::ec) 

===== 

TI !flt-' 
( hr· ) 

::: = --= = =--

·_-=,i-1-.::i 11 ,_1w 1~i-.nci:~nJ-r-.J t;,:::·d 
;:,ur f;-u r-;:1 Codt·~ 

F" F'u ✓ i:::,j 

L: U1,j,3.'-'8d 



llM~ u~ CUNC~NTHAllON ANU lRAVEL TIME Vers, on :::..oo 

Pt·Oj'ect' : OWOSSO DRAIN F .P.M.S. User: TDB Date: 
County SHIAWASSEE State: MI Checked: Date: 
Subtitle: SOBAREA # I,_ Ol<t~ 

____________ 511b1trtQ. t \S ________ ~,g,-.q__~_l't. ________________________________ _ 

F,_w Type 2 year Length Slope Surface· n Area Wp Velocity Time 
rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

Sheet .- ... ._ .. .:, ~:oo . o~:3 e 
Shal low C•:.ncent I d 1600 .0275 u 
Shal low Concent 1 d 900 .007E: p 

------------------------------- Subarea -11-i':--
Flow Type ~ year Length Slope Surface 

rain (ft) (ft/ft) code 

0.380 
O .. loe, 
(1. 1 :::·=-, 

Time of Concentration= O.o9~ 
===== 
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• 
ProJect owo~so DRAIN FPMS 
County f•HIAWASSEE Stdte: ~] 
Subt t t I e: BOCf. T3PAhlCH 

~'•:~~ - ~-=~_I_~--- - --- --- --- - - - -- -- ---- - - -

LOVER DESCRIPTION 

FULLY DEv~U]F'ED UPDAt>.J Af.:EAt:., 'Vt'8 E:t::1.t·~ 
St1-eet~ d,-id 1-ou.d':.. 

F· ct v t:-' iJ ;; op E-< n d 1 t c. ti-=:, s \ v 11- 1 :3 ht - u f - i__, ::1 v , 

1_11-,,1 \ t\~•' I 

UTHEh: AGF:-L(L 1LTUFU\L_ LAH[\'_:; 

~-· 1 ·u,.-..b -- b1·u:=.:,hv 1,,.1 i::::e,j, ·3t-as~ 101 

• 

• 

::.: ,_, ,_, ,_1 

J'' (, J 

','t~~-:l(1 n 

US1;,:>t- ~ TUI':: 
Chc.·cl c.,d: [J;J t ,'3!: 

,, f: ,_ 

j ij. \ ' ! -1 ' 

,, ' 

\ ! :, I 

'' 

-: ,:, 



version i.... .. 00 . . 

ProJect OWOSSO DRAIN F.P.M.S. User: TDB Date: 10-01-93 
County SHIAWASSEE State: MI Chec~ed: Date: _______ _ 

~i!~;~:~-~--~~---------------------------------------------------------------Hydrolo91c S01 I Group 
COVER DESCRIPTION A B C D 

FULLY DEVELOPED URBAN AREAS (Veg Estab.l 
Open space tLawns,parks etc.) 

Good condtt1on; grass cover; 75~ 

Streets and road~ 
Paved; open ditches lw/r,ght-of-way) 

Urban Dist,- 1 cts 
Commerctai t business 
Industrial 

Res1dent1al d1str1cts 
(by average lot s1=e> 

1 act- e 

OTHER AGRICULTURAL LANDS 

Avg i. 1 mpen, 

Brush - brush, weed, grass mi,: good 

SUBAREA: 11 TOTAL DRAINAGE AREA: 8.::. Acres 

• 

Acres (CN) 

1 ( 61 i 18(74) .3(80) 

4(oC/2_) 

7 ( ,:,;;::) 
- ., ' 

' .. 

.::_1 (b8) 

:i.,r:., ( 1.:,5) 

:_9 3 

WEIGHTED CURVE NUMBER: 7:.. 



r:ur,ut-t- LUt-,:Vt:. NUM[:t:.r: lUMt-'U I A I !UN Version 2..oo . . 
Project: OWOSSO DRAIN F.P.M.S. Use,·: TDB Date: 11:i-01-·=1 ::: 

County : SHIAWASSEE State: Ml Chec~ed: Date: _______ _ 

;.~;;:~_:t_~~------------------------------------------------------------------- Hydt-01,:i,31r:: Soil Group 
COVER DESCRIPTION A B C D 

FULLY DEVELOPED URBAN AREAS <Veg Estab.:• 
Open space ILawns,par~s etc.) 

Good cond1t1on; grass cover.· 75% 

Streets and roads 
Paved; curbs and storm 5ewers 

Ur-ban D1st1·1cts 
Commer-cial G business 

Res1dent1al d1str-1cts 
(by average lot s1~e) 
1/4 acre 
1/3 ac,·e 30 

T•:ital Area (by Hydr·olo31c S.:,1 I Gt-oupJ 

Act·es t(N) 

r ./•" 

ltc, ( tc,1) 

~--· ( ···c-) 

::::5 ( 7~1) 

:::4 ( 7:: J 

. _, ~--- -· 

14(74) 

31::i < :;:: ::: ) 
3f-5 ( :::: 1 ) 

l r:, ( '="-' ) 

10 

- •---------------------------------------------------------------------------
SUBAREA: 12 TOTAL DRAINAGE AREA: 3:::l Acres WEIGHTED CURVE NUMBER: 78 

• 



ProJect: OWOSSO DRAIN F.P.M.S. 
County : SHlAWASSEE State: M! 

Use,·: TDB 
Checked: 

Vet·s1on :;::..(hJ 

Date: 10-01-93 
Date: 

Subtitle: 

=•:~~-~_½_j_~-----------------------------------------------------------------
COVER DESCRIPTION 

FULL.Y DEVELOPED URBAN AREAS (Veg Estab. 1 

Open space (Lawns,parl-"s etc.) 
Fa.1r cond1t1on; 3t·ass cover 5(,~,~ to 7':,;. 

Impervious Areas 
F·aved parking lots, t·oofs, dt·1ve1,,,.1ay~ 

Streets and roads 
Paved; curbs and storm sewers 

Ut·ban D,stt·icts 
Commercial 3 business 
Indust,·ial 

Res1dent1al d1st,·1cts 
(by average lot si=e> 
1/4 ac,·e 

Avg :,; , mpe,·v 

-.. -. .:,,=, 

T••l At·ea ( by Hydt·o I 09 1 c So I I <.:woup) . 

SUBAREA: 13 TOTAL DRAINAGE AREA: 1~0 Ac..-es 

• 

A 
Hydrologic Soi I Group 

B ( D 
Ac..-es (CN) 

15 ( •=,:::: I 

., .. ' 

lc,(Q,:) 
4(:38) 

,:A ( 75 l 30 (:::::::I 

35 

4.:(B4) 

47 

WEIGHTED CURVE NUMBER: B3 
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• 

• 

u... .,, .., J, .. , • l~<.J ,, "'"'I ... '-' 

U.S. DEPARTMENT OF AGRICULTUR.E, SOIL CONSERVATION SERVICE 
1405 South Harrison Road, Room 101, East Lansing, Michigan 48823-5243 
FAX NO. 517-337-6905 

DATE: 

TO: 

FROM: 

IJJ D A - .SC s E L,q11,', I J 0 
f • T / 

NUMBER OF PAGES: Transmittal Sheet+ 3 Mclvdhz lt,J theel 
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• 
\ J 

\ ..s / q i f "' 7 37 ' 9 
C ,.., ,,., 

0 

.~ 

lie_ 74D::. 9 . .3 
~ . , ; 

V ~ 141 :: 0,Jt7.1.. - = . 7.5 
~ 

V 0._ 7 4 l, c - 7,7...-t /0,5 0 . l__ - ::: 

ti 74-1-,5 " 1-
.., 4 'Z.- • .s " :. 

Ve 74¢ .o = , /0, St. 7 I, II 32.3 
L 

Boe I, WJ f / , 0 U 1~ ( 5,_,_ J/i.,-}, 4;5.f5) 
) 

if e le.; -;: 

r{ e /, J -= 

740,0 
) 

742.0 
) 

rJ:: /8.7 cf, 
'"l 

q_ ~ 4 C:1B c/./ 

0,3 

7.B 

9,(, 0 
IS.Ci 
I~- I 

4 J,9 

,o-/• I 

~ 'c-:11 ' 
737,9 o. 0 o. 
7 40.0 /8,7 o. 3 + 7, 9 8,'2. 
7 41.0 4,.e 1. s ++c..s s4.3 

• 7 4 1. • ?._ 19, '2.. 1, C +- 5 '2 , b : {. '2, 1.. 
" o I-/ t't-1·1~ 150,0 1.5,.0 -t "'•? • 1,,9 
1F LJ,/ 1 uy.,ol~i, • ., . 2-so.o IG,, I t C3.~ ~ 7q,q 
J.) J,. clvJ~., Ii rt.as o.vuf of p,,.,., (M'/r•J RR. bo~J, 110,-lf. f Sautl. 0 { Jouil.., 1fru1 



1 ~SP2 XEQ 04/20/04 
REV 11/01190 

13:18:33 
\/ERSJON i..O 

----------------------- LI~T OF !Nf'UT DATA WITH LIMITED EDITH~-----------------------
WSPi: 15. 

~;t O,IOSSO DR?.!N-FPo,S, SHIA1iASSEE COUNTY, MICHIGAN 
EXISTir.G CDNDITIONS 1 O.;-.:.c-·=14 
TH~ tJUTFUT c-Rm~ THIS HUN TO BE L!SED IN TR-,)) 

DiSChh~'GE -1. 
orsci,,M,E.E: -1. 

DISCf.,Sbi: -;, 
ST~}nS 
STARTS 
STAF."f~ 

::_c,,:, 

OUTPUT T 

5. 
50. 

1 (J, 

o0. 
:_~c(l, 

• +115'31 
• 1)0581 

~o. 
75. 
::oo. 

, r)(J5'31 

.00581 
,(l!J531 

30. 
1M. 
35(1, 

.00581 

.00581 

-EA:n ~)." ,). 
C!JiiliiiP~T ;_,::_.:, IS @ STA •:.+c-.· 

NVALUE 
SEbti':iNT :9 /i 
~'l/ALLlE ,1;5 
SEGMHJT 2.9. 0 

NvALu:: .(l! 

ECTWi~ 

E,.LE 
R•JAD 
f(1M~~;~T 
[t.!:_ V l 
CULVi: 
CULV1 
LULi/.::. 

-2.:'. 
-2:. 
3, 
55. 

3(1.0 
(.S .3(l,lj 

l.5 
30.(i 

SECTi~tN 3(J,0 
-C:2 .. ). 
-575. 

-42. 

; ;·:,. 

3 

...,.:n:, 4 

! _, • -

7~:8,(1 
E:·=,.7 
.,.-,- -
1..:,1 • .: 

:... 7 

-7 • 
,). 

lt). 

Q(J. 

- -:, ... _,. 

10. 

! 4(1(1. 

--,-,q -I 
! ;,, • ! 

ne.9 
T::7.5 
739. 7 
739,(l 

737 .5 

90. 

-39, 
-3, 
L, 

?00, 
1400. 

15 F:J.ILROAU CROSsii~s @ STA. 1{\tt,i.1 

:..:..5':il 

1. 

!4:.:: 
7-t~.4 
-,,~. 7 
74.::_,':, 

742..5 
742. 7 
- ~ -, ,-, 
1"'1.:•,'-' 

:o. 
1.:-J11 

.:.5. 

-;70. 
-.::.0,). 
0. 
31:,, 

'31 '). 

73'3,4 

74~.4 

74l..:.. 
74.:,,:, 
742.4 

743,1 

1(i, 

737.8 

737.3 

-4,t),). 

-1 (\(l, 
145, 

395. 

40, 
150, 
500. 

.00581 

.00581 
,01)581 

739,6 
738.1 
7"7 ,t, 
73•";J. 7 
73'3. 
730,8 

74,:,4 
742.~ 
742..5 
74.:'..5 
/42.7 
7 4:._;:i 

743.~' 

(1WCSSC1 UdiIN-FF'~15, :t1IA~iAS::tE CC1Llt,J'i' 1 f'"1l(~!GPN 
E1:ISJ~;-..:; C0?[1ITI1:•:JS, r)4-L~1-~'d 

--- - -- -- --- --- -- - - ------ - - ----L~ST •~ir" IN~:,~1 [ii:. 7~-------- ----------- ------ -----

-5. ,,,,,. 
" ,- -_1:.._ ,_" 

,-
,1,, 

, .. 

ws: 
ALT: 

PAGE 
1 

r,/4 /71,.,,,( :: ,&JC1<UJS/7J,ov7 

1rJf.S 



.,::,:;:,. 

Z50. 
ENDTABLE 

{-I J.. 1 

741.3 
1w. 
300. 

COl'iPUTE zo.9 30.5 ?.9.9 

MU.O 
740.13 

lUU. 
450. 

141.1 
742.0 

------------------------------END OF DATA LISTING------------------------------
COMPUTE 29.o 30.5 29.9 

• ------------------------------STARTiNG DITA rn,:,e, GIVEN SLOPES------·-----------------------

,SP: XEQ 041Z6/94 13: 18:23 
t::EV 11/01/'=i(l VER';IOtJ ~.(1 

OWOSSO DRAIN-FPi'iS, SHWIASSLE COUNTY, MICHIGAN 
E/4ISTI!6 CONDITIONS, 04-20-' 14 

3 c,f.S 

>15 : PA&E 
AL,: 

E::P (GEF= .00 Ct1~T COEF 0 .(JJ) 

NO. ':LEV AHEA Q ------ACF:ES FLOODED- STAf;m:o CF.Ii FRicnaN 
Fl 5(.: [ "i crt FLOODPLAIN TOTAL CSlti EL~1

1 SLOPE 
DAr.AGE CHANNEL ft FT;r"T 

' '"' 
0 737 .3 (1,0 o.o 

UY~ 6RND 737.3 .C· .00 .00 .uo 
t,-Htl!itSSAG"E- ELEV BELOW F"IR5\ FHOf'ILE. Ir,TERP,)LATED LINEARLY FROM CHANr,EL BC,TTOM>H<> 

HHJ 

3 
4 
5 

• 6 
7 
8 
9 

l(l 

11 
ll 
B 
i4 

15 

(J 

.l) 

737 .'5 
~1?.R1;1N~ 

'}(, :, 
-"-'• _, 5.0 ,1)0 .(l(l .DO '5.00 7;·7.;· ,(1()0Qt, 

FLij,,l IEPTH LESS Tt1i\N o • .::. FT 
,-, .: 
' .. •l , ,..I j,t),/J 

(HEC.Y.. THIS PRllFILE FOR P03SIB:...E ERRc~:,5 !'.~ ~:A:ER EU::v H+ 
,-,,; 

.vv 
,-,·, 

,VV 10.00 
rrnRNW,~ FLL,;.l DEPTH i..E53 Ti-,AN O.: FT CHECk 

.00 

THIS PR! IF!LE FOF; POSSIBLE £Ri:;;G~~ IN ~ir\fff\ ELEV Ht 

•"I e,, 
n 
CI 

727 .5 52.4 .::.1.l,O 
737,':., ·::i:i.7 ::,1),1) ,1)0 

-::.·7,t, 
737.a 
737.1 
737.7 
737.7 
E."7,B 
r:.::.,:, 
73'"! ,9 

7S't:.:_ 

(Ji:_,.t, 

l•B. :, 
118.':j 

131.2. 
153."'t 
l0~ .:.. 

4c::'. 7 

40.0 
51).0 
t,0.0 
75.0 

wo.o 

::uu.o 
.=.5(1.!) 

'":.'0(!,') 

;s0.0 

, (10 

.oo 

.oo 

.00 
.oo 
.O•) 
,,)tr 

,(lO 
• (,!) 

.t)(l 

5L1D.) .00 
•J~j53,:, DfiAIN-FPMS, 

.oo .oo .::.,:i.uo 731 .t. .00481 

.or, .oo 30.oo 737 .4 .o,:,.~1 
,(l!_l • r)(l 

,l:11j .O•J 
.,)I) .!J(l 

.00 .(10 

.oo ,1)!) 

.00 , \.llj 

.uo .00 

.011 .01) 
,d() .ov 
, (11_) .vn 
,01) .(h.l 

SHWIASSEE (OU~~TY l 

,4(J,,)(l 

ti0.00 
7'3 ,IJ(l 

10(1,00 
1151), 1)(1 

~1)(1,t)0 

i..50,t)(l 
3(lEJ,0(l 

351),()\1 

'5()'),1_){_1 

MI'~r,iaAN 

'37.4 
7;,7 .4 
E7.5 
737.5 
';37.5 

/°;:{ ,l 

737 ,c, 

737,(, 

.(1(,42,•.:;. 

.00448 
,(!ll475 
.005:1 
,(,05t.3 
, 1)(1'330 
,()1)555 

,IJ(J5o':j 

,(H):°55 
,!1t)~/ 

,1)0554 

•5 ' 
E~:ISTH:G (Clr~DITii}i\lS, 04-_;:_()-•~4 

FT CT 
Cl 

7:.'7.3,) 
7;•. St, 

,~,.., ... -, 
, _, I • '•' 

737. :~: 

737. ,,:, 

STARTIN1j 

CSrr1 

(l.OIJ 

5.(){j 

j_(l ,,~1\_i 

)).(1Q 

/5.(ll_l 

l (H), Ii(• 

-nr 1-:1 

BRIDG, 
CFS 

I),(, 

. :) 
• (1 

_,j 

.(l 

,l_l 

.i) 

" 

;,,-, r-, 
;::i•~• i" I 

o • .:i 

.,) 

. \) 
• (I 
.() 

l i) ,) 

z..o.) 
'":_1). ') 

·L ·, 

•~' 
4•:.,,:,, 

!...- •-' 

r,- ,-,
:;1"1 r I 

,, -· _, 
~ ,-, .. ,,: 

{_.: 

rlEIR 

.o 

.(, 

J\ 
. ,) 

! . _, 

'=•'}.:.. 

FLOiaJ :OP 
l!IDTH 

FT 

.o 

413.1 

451. 7 
421.t, 
5ri:_7 
519, 1 
532..5 
548. 9 
575.3 
63:i.S 
674.8 
7fJ£:.5 
738,t, 
7t.~.1 
82.'5.t, 

PAGE 
'":.:B 

14EIP 

SQ FT 

,,) 

- ·,, -: 

WEifi. 

c

" 
,). (1 

.r, 
,() 

,(, 

: ·:·:' ·~ 
.'..':'5,: 

:.:.:, - _, . 



1.:l .:.vv.v 
14 742.61 350.0 
15 742.oB 500.0 

4, • ., 

4.40 
4.32 

I .:!<I. lo 

738.21 
738.36 

.:AAJ,UU 

350.00 
500.00 

,') 

,,) 

. ) 
.u 
.0 
.o 

41.0 (,:..1 l::iV, '- W-'1-,l ~!J l '1 t I 

50.3 6.1 2.99,7 178.3 1075,0 
50.7 6. 1 449.3 250.o u:t'.7 

WARNING•••••,.•••PRljFJLE NO 7 EXCEEDS SURVEY DATA BY 
IIARNINGtttHtHHfROFILE NO 8 EXCEEDS SURVEY DATA BY 
WARNINGtHHtttHPROFiLE NO 9 E)(CEEDS SURVEY D~TA BY 
\l:AING•tt•H•H•PROFILE NO 1(1 EXCEEDS SURVEY DATA BY 
W H<HHH•PROFILE NO 11 EXCEEDS SURVEY DAT~ BY 
WA"" NGHHH-•H+ff:oF!LE NO 12 EXCEEDS S-UR\/EY DATA BY 
Wl,RNING>.+nHtH?i,1flLE NO 13 EXCEEDS SURV~Y DATA BY 
WARNINEi•.-HHH,.+PROFILE NO 14 EXCEEDS SURVEY DATA BY 
WARNlNG•H•mH•PROF!LE NO 15 EXCEEDS SURVEY DATA BY 

.1 FT. CO'il'UTATION BASED ON VERTICAL EXTENSION OF END PO!NTSH><H•"• 
• 1 FT. C01PUTATION BAS1:D (>N VERTICAL EXTENSION OF END PO!NTStttt•H••• 
.1 FT. C01PUTATION BASED ON VERTICAL EXTENSION OF END POINTS<HfHHH 
.z FT. W'.PUTATION BASED Cl~ VERTICAL EXTENSION OF END POlNTSHfft•••H 
.i. FT. C01PUTATION BASED ON VERTICAL EXTENSION OF END PO!NTSn••H>••• 
.J FT. (.(>1PUTATION BASED ON VERTICAL EXTENSION OF END POINTSt»H••••• 
.3 FT. C01PUTAT!C'N BASED ON VERTICAL EXTENSION •JF END PDINTS•tHHH•t 
.3 FT. CG'iPUTATIQN BASE" ON VE,TICAL EXTENSION OF END PO!~TSt•t•»• -» 
.4 FT. ,:O'PUHTION BASED ON VEf:TICAL EXTENSION OF END POINTSH+<h<+•t 

MIN ROAD ELEVATWN ' 7,,..:0 FT 
0°frHNS NO, CL!LI/. HEIGHT WIDTH 

NIJ. C!.JLVERTS WDE OR DIA1', 

.:...:.J51. :.5(1 

L31!. 1..:.5 

LE~Gih U/S 
INVERT 

.:. 1).00 738 • .i,) 

.:.5,(bj 737. Q,) 

DIS. 
li'!VERT 

/~·-: .~i) 

1=•7. 3r1 

(r<.:J 

COEi='~ 

WSF'L ;~:Q 'i4/.:.t.J94 13: ~f;: 3~ 
FitV ll/lll/91) VERSION .:..IJ 

OWOSSO DRAIN-FPMS, tiHlM.~ASSE~ (OUfJTY, ffliCHIGAr~ ,~ 
E:aSTING CQNDIT!ONS, (14-;_o-·,4 

' . 

.(11.=. 
,(12.4 

~JS 
i ~LT: 4 

RATING TABLE FOR SECTWN ?0.5 DA0 CUNT L1)EF = , (Hj 

!:LE~ 
FT 

Ar>EA 
SQ FT 

Q 

CFS 
------1.CRES FLOODED------- STARTit'i\J 

CSl1i 
•~RIT 
ELE~ 
FT 

FRICTION 
SLOPE 
FTtFT 

FLO~i TCP 
WIDTH 

FT 

• 
LOW 
BAN,: 

0 
1 

GRN[I 
FUL~ 

3 
4 
C 

" 
6 

7 
8 
9 

10 
11 
,-,_ 

u 
14 

:-3.:,, 7 
73°.3 
73~.5 
740.1 
740.1 
740. l 
740, 8 
-; ;a ,. 
/ 't 1 ... 

74,:_,? 
742.4 
74,:_,4 
7.- < 

74l..5 
-; , - .: 
/'t ... , .t 

74.":..c 
74.=_,b 
74.:..6 

~5 74.:.. 7 
W'RNINGHH1,tH+1PRO~!L.E N1) 

WA.RNINi:·HfHHfhP~'OFILE f,;:J 
WARNINift.,.-,.u-,.-,.4-HfROF ILC NO 

0.0 
~.3 
3. 7 

l(l,t; 

11j,4 

10.5 
4Ci,8. 

... l .... ~ 
57':;• ,IJ 

t,:..:... :: 
t,41;:,,5 

r:.,57 .'t 
083.t, 

704.1 
71:.s 
7:1;i,•:i 

0.(l 
!5,(l 

10.0 
1" .8 
19.8 
.=.o.o 
30.(J 
~,·, ,·, 
't\),'J 

5•:1,1) 

t(l,( 

',_'._,,_,, 

FLOODPLAIN 
DAMAGE 

.00 

.00 

.00 

.00 

.oo 

.(>D 
,00 
,(1I_) 

.DO 

.,,o 

.O•) 

.00 
• oo 
,(l(l 

.0[1 
B7 ,5 350. 1) .00 
( bl; , ::, 5(liJ /1 , Qr) 

l:1 E;:lEEDS SuF:VEY DAiA ~-Y 
~,<(£EDS ~,URVEY oqA 3Y 

7 E'-CEEDS SU~VE'I DAT4 HY 

CHANNEL 

.03 
,1)3 

.03 

.0 ~' 
,I)~ 

.03 
,(l) 

.1)3 

,1}3 

• r)3 

TO":AL 

.o: 

.02 
,,)3 

.')3 

.!)~• 

• 35 
,-,e 

,v;::i 

1, (l~ 

1.0,_, 
1.i:10 

1.0t> 
1,(lo 

1.(11;i 

1.06 
1.06 
l ,(l/_:-

5,1}_1 

1(1,[,0 

- 1' .-,,-, ... ),') .' 

, .. -.. -, 
"i';,1..'V 

lj(J,\)(l 

c-0.0ll 
75,1)0 

100.1)t) 

15(1,()(l 

.=_1)(1,1)(1 

300.011 
350.00 
50:1,0(1 

7-,,, • 
' ,L 

739.4 

7:,,, •. 
.J, ,0 

-,-.,-, .-. 
1.s·•.·-, 

740,1 

~40.: 
741), 3 

f't0,5 
740. i 
741), .. ' 

j'"41,(l 

7 .... 1, 1 
741.l 
..., , , ~ 

/"t.L ..... 

.cc~.=.'=· 

.<J:431 

,1)05ot 

.01)1.::.0 

.0(•014 

.01.{11_11 

• (1(11)(11 

, (l1_1\_l{)j 

.ur:10O0 
,(1\)(10·~, 

,i}J1)14 

.,}Y)lQ 

,()0()4~ 

7.: 
f'. 5 

13 .L 
13 . .: 
13 • .=. 

45'?.5 
4o0,(l 

4'.::i), (1 

4c,IJ,t) 

4t,O. i) 
.J:1_..(J, I) 

-4,9).(, 

46,J,!_l 
4 :fJ, (l 

400.(1 

,l1 Fi. :(1"\;?UTP-TION t'ASED 1)N \JCR-;-ICAL EYTE'~SlON ·JF END Pi]INTS1-f1'-r,¥.+• ~t* 
• 0 FT. LCIMPLfiJ.. TIGN B~S~D C1,,; ·1~RT IC ~L E~~TE~SIO'( Jr ~NI1 PG INTSll't-+f+++-tH 

L 1) FT, CC1~.PlJTATiON E'ASED ::1N VERTI(Jr_ E;'.TENSION DF END POINTS*4"*H**+ 
~JtRNI~\JithhH-t4-rPROFILE t.Ji:: ::: E:i(EEDS SUt\Vt'/ [1~1A [')' 1.(J FT, L(•MPUTATIC1r~ BP.S~D (1t, VE\JI(;;i.. E'fTE!~SILlfJ o:: Et-!D P:=1INTSHfH+-,.-,.H 
W.AF:r-~iN~fHH-... hf+PROFILE ff' ,:; E;'.LErns SURV~ I' [1AT~ Bf 1,11 C"j • (,: ;4Dt.:TATI1J\ BASEJ Or~ \/~RTi(.:iL ::,'.T.[}iS:•=1;'\ OF Er:D .::,oINTS+++\-... t+H+ 

WAR~!IiJG.f~Hh1'•nPROF ILC ~~o l i_, 

r;~RNIN\::'H-tH~+~f•PROF ILE N•) 11 
1.! FT. (tll';;•JTJi,Tii:11~ BASC:D e:~ !ER-;-IC.f!L c:;:a~;rnr: c,r r.:~:D !=·(1IrHE,"l-is+H++fH 
1,1 FT. C,:1;:Pi.JTATiO~-l BASED OJJ VEF.TEf.~ E,~TtNSI,:•N tJ!=' END .:o!~lTSH+.t;,~O-H+ 
, - ;T co:r.nr1A:1u~ r:ASCD or~ vc:RTICiiL ~·.TE1~SI':1:,: (:F ~~•r1 ::•oINTShNtfHH 
1..=. F--;-, U!riPL!TAEOM P~S~~ l)I' il::F:T; LAL ~;·,)P,E l ~•r-'. Jr E:~L' P(!Ir~TS-,.+...j +4-~ft-* 

[.~ .. 
fl'.,. 

1-of> 



t~U 

ENDJOB 

*"*f*"*f**"***~*'*'****•'**NORr.AL END oF JOB------------------------------

1 .?2 XEQ 1J4/~o/94 13:18:33 
~EV l 1/01/'<0 VEPS!ON Z.,0 

----------------------- LIST OF l!,?uT DATA WITH LltiiTEu EDITING----------------------
•ttn END OF FiLE - NO END RU;J RECORD >H•< 

SCS i,,,SP: VERSION 11/01/90 

;NF'UT A: ~'0( t tlSF' 1. un 
QUTPUT = C :DOCL~lSi='1.0UT 

OPTil:rN T = A :BOO ~SF'1 .WRT 

• 

• 

ws : PAGE 
ALT: 



• 

• 

• 



• 

• 

7 3 I.?, 
7-::.i G. ~ 
737, 0 
738.0 
739', O 
7 39 . .5 
14-0. 0 

_!J rro,.,.., ft'I fr-. EJ t J .J 

..1J (}JS f ?__ 0Jj rvf 

:J • .i OCPAA-il.ENT C'F /,t:t;tr ,..,,:.- ~ f::?: 

SOI! GOr-JSE9V1, rv)1 ;~· "" . 

, • .. I • 

o,,J..1. (];1.,) 

o. 
~/.4, 
Ct, 2 
76.8 

15f.5 
250,o 
4-~o.o 

C'o,.,_f J ~'-'- Jhctf d of J_ 

( F,/,n,,,, " fJJ.I /-' FR~ E, 011r) sc~ s~'-'-~ _L 
afL 
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WSP2 XEQ 02/24/94 11:22:31 ws : 
REV 11/01/90 VERSION 2,0 ALT: 

5 
----------------------- LIST OF !NP DATA WITH LIMITED EDITING-----------------------
WSP2 10. 
Tl. 0f10SSOW DRAIN-FPMS, SHI ASSEE COUNTY, MICHIGAN, 10-20-9"3 
Ct , THE PURPOSE OF THIS RU S TO DETERMINE STAGE-DISCHARGE 
COMMENT CURVE FOR STRUCTURE# LOCATED SOUTH OF FREEIIAN STREET 
O:<MMENT TO BE USED IN TR 20 COMPUTER RUN 
D!S01ARGE -1. 50, 100. 200. 350. 600. 
STARTS FREEMAN .0005 .0005 .0005 ,0005 ,0005 
OUTPUT T 
COMMENT 737.5 - 737.0 \ 1100 = .0005 
REACH FREEMAN I. 0. 0. 
SEtiMENT FREEMAN I N -55. 
NVALUE ,15 
SE1;MENT FREEMAN 2 C 40. 
N\IALUE .10 
SEG~ENT FREEMI\N ·, N 640. , 
NVALUE .15 ' -1.~ ,, 

SECTION FREEMAN ,, . , , 

-170, 739.5 -1Z.O. H1.0 -55. 738. 
o. 737.5 4(1. 738.0 80. B9.0 
150. 739,8 zoo. 739. L~.O. 738. 
300. 738. 530. 739. o40, 740. 
-190. 739.7 -500. 739.3 -o"O. 740. 

ENDTABLE 
---------------------MESSAGE - DATA POINTS ON SECTION FREE~A REORDERED BY PROGRAM ACCORDING TO X VALUES 

DUPLICATE X POINTS ~'\H CHANGED----------------·----
REACH VAL3 1. 70, 70. 

SEGIT VAL3 1 C 510. 
tt ,10 
SEl,1iON VAL3 

-510. 740. -445. 739.5 -444, 748. 
-420. 748. -419, 739.4 -3"5. 739.4 
-394. 748. -340. 748. -339, 739,4 
-255. 739. l -Z54. 748. -22.5. 748. 
-224. 739.3 -180. 73,-:,,3 -140. 738.7 
-139. 748. -110. 748. -109. 738.5 
-70, 738.3 -t,9. 748. -40. 748. 
-39. 738. 50. 738. 51. 748. 
85. 748. 80. 738.5 150. 738.5 
151. 748. Z.30. 748. z.-31, 738. 
300. 738. 301. 748. 380. 748. 
381. 738. 420. 738. 4Z'.1. 748. 
46(!. 748. 4d. 739. 510. 740. 

END TABLE 
REACH HERPIAN 1. ZoO. ;:o0. 
SEGMENT HERl'IN N -3%. 
tJVILUE .15 
SEGMENT HERMAN ·, C 0. 

l WSPZ XEQ 02124/94 11:ZZ.:31 0~0SSGH DRAIN-FP<,5, SHIAWAS:lEE COUNTY, MICHIGAN, 
REV 11/01/00 VERSION i.O 

------------------------------LIST OF INPUT DATA------------------·-----------
NVJ<·• • - .l<J 
S[ HERMAN 3 N :.. 3(1, 

N\IALUE .15 
E'tCTION HERMAN 

-e,51). 

-3:..0. 
:.. 31_1. 

...,-, 
1't\.l, 

737.4 
74(), 

-c-:.,J. 
(,. 

73'),2, 

l":.:7. 3 
-39U. 
3(1, 

7-.. -. 
.:,o. 

738. 

10-Z.0-93 ~5: 
ALT: 

PAGE 
1 4of 9 

PAGE 



SEGMENT VAL2 C 340. ioi 9 NVAWE .10 
SECTION VALZ 

-390. 748. -389. 740. -375. 739.8 
-374. 748. -330. 748. -329, 739.3 
-290. 738.9 -289. 748. -265. 748. 

• -265. 738.7 -235. 738.5 -234. 748. 
·190. 748. -189. 738.1 -175. 738. 
-110. 738. -109. 748. -75. 748. 
-74. B8. -45. 738. -44. 748. 
-25. 748. -24. 738. o. 738. 
35. 738. 36. 748. 70. 748. 
71. 7'38. 120. 738. lZI. 748. 
13(1, 748. 131. 738. 150. 738. 
165. 738., 166. 748. ZlO. 748. 
211. 738.2. 250. 738.5 251. 748. 
330. 748. 331. 739.8 340. 740. 

ENDTABLE 
REACH VALLEY 1. 185. v·• 00, 

SEGr.ENT VALLEY N -;::o. 
NVALIJE .15 •" 
SEGMENT VALLEY ;: C o. 
NVALUE .10 
SEGMENT VALLEY 3 N 180. 
NVALUE .15 
SECTION VALLEY 

·330. 740. -zzo. 738. o. 737 .3 
150. 738. 180. 740. 

ENDTABLE 
REACH SOUTH 1. 500. 500. 
SEGIIENT SOUTH 1 N -88. 

NVI .15 
S" T SOUTH 2 C 80. 

( 
NV1U.uE .10 
SEGMENT SOUTH 3 N 737. 
NVALUE .15 

1 WSPZ XEQ 0Z/Z4/94 11:22:31 OW05SOW ORAIN-FPMS, SHIAWASSEE COUNTY, MICHIGAN, 10-Z0-93 WS, PAGE 
REV 11/01/90 VERSION 2.0 ALT: i. 

----------··------------------LIST OF INPUT DATA------------------------------
SECTION SOUTH 

-1476. 742.J -13::<5. 7_;,<1,4 -115·~. 72.8.5 
-982. 738. -805. 738.! -~3. 738.L 
-459. 737.5 -318. 736.9 -144. 737.3 
-88. 737.Z o. 737.4 86. 737 .9 
110. 737.9 245. 738.4 384. 7v, •.'.i 00, 

5b0. 740.o 737. m:.4 
ENDTABLE 
COrif'uTE FREEMAN SOUTH FREEMAN 
--- -- ------ - ------- --- ------- -END OF DA TA LISTI NG--- - -- --- ----- -- ------ - --- - ---

COMPUTE FREEMAN SOUTH FREEi'iAN 

------------------------------STARTING DATA FRO~ GIVEN SLOPES------------------------------

1 !ICPZ }~EO 0,.1~4;,;;4 11:~2:31 owossow DRAIN-FPMS, SHIAl~AtSEE COUNTY, MICHIGAN, 1ci-z.o-·~3 
• REV ll/lJ1J'{l VERSION ~.(I 

ws: 
ALT: 3 

RPTING TABLE FOP :;ECTiGN FREEi''lA 1.(l SQ Jill EXP COEF= .01.1 CONT COEF= .(H) 



DAMAGE CHANNEL FT FT/FT FT 

0 737.5 0.0 o.o 
LOW GRND 738,0 23.8 4,8 .00 ,00 ,00 os.o 

HHINESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTQMtHO 
BANK FULL 738.0 23.8 <[a) .00 ,00 .00 95,0 

.._:ssAGE- ELEV BELOW FIRST PROFILE. FLOW INTEP.POLATED LINEARLY FROM CHANNEL BDTT0MtHH ' 
\~39 1 738,8 Z47,3 50,0 iJ,5,UU .UO ,00 50,00 7,,7,9 .00048 43<,,? 

... S 2 739.I 43:C.5 100.0 .'o<l .00 .00 .00 100,00 738.! .00049 5E.5 
l}~, 3 739,6 7&,,8 :00,Q I .00 ,QQ ,QO i00,()'J 738.: ,001)50 11)53,7 

4 74-0.0 1300.6 350.0 .oo ,00 .oo 350.00 738.4 .00048 1:40,0 
5 74-0.5 1894,Z o00.0 .00 .00 .00 600.00 738.5 ,00048 !330.0 

WARNIN6HfffHtttPflOFILE NO 4 EXCEED, SURVEY DATA BY .0 FT. W~PUTATJ0N BASED ON VERTICAL EXTENSION OF END P0INT5tttHHHt 
WARNINGtHtHtH<PR0FILE NO 5 EXCEEDS SURVEY DATA BY ,5 FT. ((IMPUTATION BASED ON VERTICAL EXTENSION OF END P0INTSHHHtHt 

Htffl!ARNING - SECT. VAL3 kD VALUES REVERSED ON SEGMENT 1 AT EL!VATION 748,80 VALUE CHANGED TO EQUAL PREVIOUS VALUE HHf 
I WSP-2 XEQ 02/24/94 11:i.2:3! Ow0S50i; DRAIN-FPrlS, SHIAWA5~rEE COUNTY, MICHIGAN, 1\l-~(l-93 WS : PAGE 

HEV 11/01/90 VERSION L.0 ALT: 

RA Tit,/(, TABLE FOR SECT ION V ALl 1.0 SQ MI EXP COEF= .r)O CONT COEF= .00 

NO. 

0 
I 
2 
3 

ELEV 
FT 

738.0 
738.8 
739 .2 
739.7 
740,0 

AREA 
SQ FT 

0.0 
195,(j 

311.1 
5:!4.8 
734.9 

Q 

C-FS 

0.0 
50.1) 

100.0 
.:oo.o 
Il.7 .z 

------ACRES FL000ED-------
FL00DPLAIN TOTAL 

DAMAGE CHANNEL 

.oo .• 50 .50 

.00 ,55 .55 

.oo .88 .8S 
,(r(J .98 ,98 

740,0 734.9 3/.7.2 .oo .98 ,98 
L.flW FG.Ull~~.D 

4 740.1 770,9 350.0 .oo .98 .98 

STARTING 
CSM 

50.00 
100.00 
200.00 

350.00 

~ 

CRIT 
ELEV 

FT 

733.1 
738.i. 
738,3 

B8.5 

FRICTION FLOW TOP 
SLOPE WIDTH 
FT/FT FT 

.00050 308,1 

.0005.5 34!.0 

.00008 545.3 
61)8.5 
608,5 

.0001;: 608 ·" 
5 740.5 104"',3 oOO.O .00 sa ,98 0(~1.00 738,7 ,00078 009.5 

4 

WARIHNG1111mm!'h'OFILE NO 4 EXCEEDS SURVEY DATA BY .1 FT. WMPUTATION BASED ON VERTICAL E)(TENSI0N OF END POINTSHHHHH 
WARNINGtHHJHHPR0FILE NO 5 EXCEEDS SURVEY DATA BY .5 FT. WMPUTATI0N BASED ON VERTICAL EXTENSION OF END POHH5<HHHHt 

I WSP2 XEQ 02/24/94 11:i:::31 OWCr550W DRAIN-FPM5 1 SHIAWAS:iEE COUNTY, MICHIGAN, 10-i:0-93 WS : PAGE 
REV 11/01/90 VERSION i.O ALT: 5 

RATING TABLE FOR SECTION HERMAN DA• 1.0 SQ MI EXP COEF= .00 CONT COEF= ,UO 

NO. 

0 
LOW GRND 

ELEV 
FT 

737.3 
737.3 

AREA 
SQ FT 

0.0 
,0 

Q ------ACRES FLO0DED-------
ffS FLOODPLAIN TOTAL 

(1,(l 

.o 

DAMAGE CHANNEL 

,(H) .00 .oo 

STARTING 
CSM 

tttttMESSAGE- ELEV BELOW FIHST PROFILE. ~LQt~ INTERPOLATED LINEARLY FROM CHANNEL BOTTOMft¾1-t 
BI\Nf. FULL 737.3 ,Q .u .00 .00 .00 

tuHrlESSAGE- ELEV BELOW FIRST fROFiLE. FLOW INTERPOLATED LINEARLY FROM CHANNEL B0TT0M<HH 
1 7~8.8 t,74.':'/ 50,(l ,(l0 .:_,33 3,8.5 50.0(1 

l B9,.:_ ,:..:_,:,3 100.u .oo ,., 
4.45 100.oc, ..... ;,;, 

3 739.7 :3i7 .5 .:.00.0 .00 .:..33 4.'15 LuO.oO 
4 740.1 1677 .t, ,00 2..33 5.1? 35(1,1)0 

CRiT FRICTION 
ELEV SLOPE 

FT fT/FT 

7"37.4 
737 .5 
737.o 

.0000: 
,00004 
.ouOOo 

FLOW TOP 
WIDTH 

FT 

.o 

.o 

b45.S 
745. 7 

737. 7 .00009 809. 1 

•

- 5 740.t .:.(1'~(1,3 t,0(1.(J ,(1(1 .:. 33 5.:.5 0 1)0.00 737 .8 .00014 f:8u.o 
W, H-tfHHHP~:OFILE N1:: 4 EXCEEDS 5Ll~VEY DATA BY 
~ARN!NG+fnn+t++PR:JFILE NO 5 El\t.t:C:DS SUf~IJEY DATA B~ 

.1 FT. ( 1);rifUIA\10'4 8A5ED 1JfJ VEF:TIC~l.. E;:TENSION OF END POINTS+.-tH-~+-¥,1-+ 
,t, FT. COMFUTATI!Ji~ B4.SED (ll\i ~ERTIU,L E:•JC:NSION OF END F'OINTS+t~t""HtH 

t~S : 
,ti T, 



RATING TABLE FOR SECTION VAL2 DA= 1.0 SQ MI EXP COEF= • 00 CONT COEF= .Ou 1 
0 
f 9 

NO. ELEV AREA Q ------ACRES FLOODED-·----- STARTING CRIT FRICTION FLOW TOP 
FT SQ FT CFS FLOODPLAIN TOTAL CSM ELEV SLOPE WIDTH 

DAMAGE CHANNEL FT FT/FT FT ,. 
0 738.0 0.0 1).0 

I 738.8 235.6 50.0 .00 .5b .56 5u.oo 738.1 .0003;: 3.:.3.(1 

2 739.2 356.0 100.(1 .00 ,e.0 .60 100.00 738.2 .0(1037 34•~.8 
3 739.7 533.6 zoo.o .oo .63 .o3 zoo.oo 738.3 .Ollll4< 3b5.'i 

LOW 6RND 740.0 644.0 303.6 .oo .66 .6o 383. 7 
BANK FULL 740.0 644.0 303.6 .00 .t,t, .Qt, 383.7 

4 740.1 693.4 350.U .00 .06 .6o 350.00 738.4 .00058 384,f) 
5 740.6 880.4 o00.0 .oo .06 ,t,t, ouo.uo 738.6 .(10079 384,Q 

WARNJNf,f+1HHHIPROF!LE NO 4 EXCEEDS SURVEY DATA BY .1 FT. OtPIPUTATION BASED ON VERTICAL EXTENSION OF END POINTS*'*Hhth 
WARNIN&<nHHH•PROFILE NO 5 EXCEEDS SURVEY DATA BY .o FT. (ttMPUTATlON BASED ON VERTICAL Et.TENSION OF E~D POINTS•< .... ,,,. 

1 WSP2 XEQ OZ/L4/94 11:z;:: JI OWOSSOW DRAIN-FPM5 1 SHIAWAS:,EE COUNTY, MICHIGAN, !0-;:0-9:: ~5: PAfi~ 
REV 11/01/90 VERSION ;:.o ALT: 

' .,,. ' 

RATING TABLE FOR SECTION VALLEY DA= 1.0 SQ Ml E~P COEF=' .-OQ . CONT COEF= .00 

NO. ELEV 
FT 

AREA 
SQ FT 

Q ------ACRES FLOODED------ STARTING 
CSM 

CR!T FRICTION 
CFS FLOODPLAIN TOTAL ELEV SLOPE 

DAMAGE CHANNEL FT FT /FT 

0 737.3 0.0 o.o 
LC~ GRND 737 .3 .0 .O .00 .Ou .00 

11tu1'1ESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOl'itno 
fllli FULL 737.3 .0 .O .00 .,)'J .00 

• 9'ESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINE~RLV FROM CHANNEL BOTTOMH<ftt 
I 738. 9 471 .5 50.0 .00 • 93 1 .83 50.00 737 .o .Ol~I\Jo 
2 739.2 o35.0 100.0 .0,:, • 03 1. 94 100.00 737. 7 .01)(10Q 

3 739.7 874.o 200.0 .00 .93 2.07 2.00.00 737.8 .00014 
4 740.. 1098.0 350.0 .00 ,Q3 2.16 350.00 737,I:i .ooo:: 

FLOW TOP 
WIDTH 

FT 

• (l 

.o 

4:·1.8 
455.7 
487. 0 

508.7 
5 740.7 13".Al.c oOO.O .Ull ."13 L. 17 600.00 738. 1 .OOuJ: 510.0 

' ' 

WARNINGfHHHHtPROf!LE NO 4 EXCEEDS SURVEY DATA BY .c FT. DlMPuTATIDN BASED ON VERTICAL EXTENSION OF END POINTS•ttttfHff 
WARNING .. HHtHtPROFILE NO 5 EXCEEDS SURVEY DATA BY • 7 FT. COMPUTATION BASED ON VERTICAL £::TENSION OF END POINTSHH<H•H 

I WSP2 XEQ 02/2.4/04 11:22:31 OW0550W DRAIN-FPMS, 5HIAWA53EE (JltJNTY, MICHIGAN, 10-20-93 ~S: PAGE 
REV 11/01/00 VERSION 2.0 ALT: 8 

RATING TABLE FOR SECTION SOUTH 1 .O SQ Ml EXP COEF= .00 CONT COEF= .0') 

NO. ELEV 
FT 

AREA 
SQ FT 

Q ------ACRES FLOODED-------
CFS FLOODPLAIN TOTAL 

04M,GE CHANNEL 

0 73o.9 0.0 0.0 
LOW GRND 73o. 9 .0 .O .00 .llO .00 

STARTING 
CSM 

no•MESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED L!NcARLY FROM CHANNEL BOTTOMHn• 
f,A~J FULL 737.2 30,1 1.0 .00 .0U ~-31 

<H•*l'IESSAGE- ELEV BELOW F!RST PROFILE. FLOW INTERP('L~TED L!NEIRLY FROM (HANNEL BOTTOM•«'* 

CRIT 
ELEV 

FT 

738.9 153b.5 50.IJ .00 :.oo 18.~2 50.00 737.: • l 7T~.z 
·, 73'~.7 ,, 
4 740.~ 
5 740. 7 

~SF\'.. ;,EQ o.::.1.=_41Q4 

L.:.00.1 l(l0.(l .oo .:.oo 19,b3 1oc1.oo 737.t.. 
31%,o 
3>=i41.L 
4'?43.o 

11: .:..:. : 31 

.i:,o 
35(1• 1) • 00 
oiJ(l,(l ,fJ(l 

OW03SOW DRAIN-FF'r1:S, 

~.0(1 

l.00 .:.1. 70 350.1)1) 

2.00 .:.2,bll o0U,(10 
SH!At<ASSEE COUNTY, MICHIGAN, 

7:'7 .3 
737.4 
7J7 ,b 

10-~0-'7'3 

FRICTION 
SLOPE 
FT/FT 

.01JU01 
,01J01Jl 
.(10·11).::. 

• 1)(10(13 
, (l\l(H)4 

~s : 
ALT: 

FLOW TOP 
~IDTH 

FT 

.0 

.::.01 .1) 

1587.o 
l °;1'1, 5 

1 ·3.::..:.. !) 
18C:i), 7 

1°08.5 
PiGE 

0 



END 
ENDJOB 

HIHffflHHHHHIHIHIHHNORMAL END OF J@------------------------------

1 (.z XEQ OZ/24/"4 11:22:31 
REV 11i0i/% VtK::ilUN 2:.tl 

----------------------- LIST OF INPUT DATA WITH LIMITED EDITINb----------------------
ENDRUN 

• 

ECS wSP:. VERSION lltO!l'lO 

INPUT 
OUTPUT 

F!LE SU~u~ARY 

, A:~SPFREE.DAT 
, C:WSf'FREZ.OUT 

OPTIONAL FILES SAVED 

OPTION T, A:WSPFREE.WRT 

DATED 02/24/94 11:2:,31 

DATED 02124/94 11::::31 

ws: PAGE 
ALT: 
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_ 7 ~ l .9> :: 0 

,0, 73t>.'!J 

4,5 737.0 

y 
30,0 + -ft,S=1l.~ 7 39.5 

li 
35,0+S2i: 81., 140, 0 

• 

OvJoJ;-0 ()/a,--, FP({\.S. 
s 

51ruc1-JI( -~ So,17 h of fie,ro015/. 
anJ 

1ot1 1.q4 
"1-' 

0 +t,.5 (737.0-73f,,'.!,) 

1 '-'l.+.54-.:i Cnto-13s.o) 
1... 

.Sd-.J:tJI,'.:> (7!~.5-7Jto) 
<... 

7l,5tS7,4 c. 740 _7J9.5) 

1-

rel =4,3 
( •-, 

0 

,... . ,!/ 
···2..1.. 

I, t, 

4/. 8 

3l • 5 

9 9 

C11m 
V a/v,,.. c 

0 

2. '2.. 

3.s· 

20.7 

(, 2,5 

94-.0 

f33., 

,~TW ~, ,..,., r, , ... ,,, ~ ✓ 

f--f, -t 
V= (;.~,bHLO (t5oo)/-

'- /435,o 
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ff, 
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3 w • . 

~ t I I - 7 2B1 4-
,!) a: l I ' ""UJ l ' I :, 6 ' . ': 7 ~ 0 ,, 
I- - !U') .. .;;. ' ' 
f1i ~ 1~1;: ! 
- rr ~I' , . 
lr ii! IQ...f---· --- 7 ~ -:i: C> ._: ~ !J. I -'I .J C, ~ 
.. i:i -1 - ' '1 • u I . ~ . 
;;; I) <3 7.31,0 

I -! ...,) ! 
' cs s--- : 
i ~· ..- 7.3.5- J 
'Cl.., :, , 

........ 
,., .., 73C.,O 

-- ' ; ~ 

' 3 
~ 

f.~ 7 .3 7, () 
ts 

0 --5 
.....; 7 3 B, o 

·~ 7 3 Cf, 0 
..-.,. ...,_ ,.,., 

54"f•,r r 

0, 

3 2 I 

08 . 
-

J?,._c,, ' 

I 'lG, $ 

! 4 6. 7 

1,~i.S 

I 5~L .5 
'2.05,S 

''o 
'l7 ''f.' 

D, ~ c h ",1~ r ( c-fs 
., 1( 

'L,<f (' f, I 2 _f,1,. 
,, 

/0 JP,!' 
ti 

8 f•(" 

TAr Ov,,/Q,,J f7o«I £.>o~J~/ 

· Dccu,': Urt1,i~ r::,f/J/O'J< ~l_,v 735. ( 

· TJirt:t {a'r { · J9'rJ e f.':JF.J :w,Jf brccett/r 
f{~od ~1q1rn f,c,,.,, -/ht s./,.,/1, onlt,1.-or;Y/,/JJS./ 

~l3, f- io. & 

;~7.'- ?..3, f 

·4 I, S '2..b. o 

4 s . .s (._ 'o, 4-
4 9. O 30, 5 

.$ /o, Cl 'i. r ------, 

3., 

4,0 

7 

rz ,9 

3.3 

4 ,3 3 ,7 

4,7 4.o 
5. 1. 4,_3 

r,,; (•..,/~l1",,.,'..J 

I I 1. 

I, 3 

I, 5 

I , C 
I, 7 

1o-lq I S-fo,qryr 
Ducl,~lr ,/ 

fJ,Fl 
-

0, '0. 

'3 7__ ( '\..0,7 " 

ro B ,I \_ ~ 

6. T" 
I l O. / \.'1' 2 {' 

/58,7 ✓ I. 4-
2,15,3/ 9.?:i 

• 4')', {, ,z.47,1.r 

2.72,7/ /3/.5 
'2..9fo,'?__, '237.~ 

C ""1 

£¾ Rre~ ~ 735,/ =() 
El,,., 

735. I 
~ 

,:, I, 4- '6.L 
/,4- ·"' 

. \ 
·O 
J 

-· ,✓' 

~ 

'.., fl rt q e. 7 3 G , 0 = I B. 3 I) c 
< -,-. ~ ~ 
"' 0 ., 
- ~ 1-

P),c,1 € 7 3 7. 0 : C,/ ,7 /21< 
__.r;: - ........ 
~ ., U) 

·- 0 

E c:l 
fl.re·" 
Ar,"' 

t-- * i/ofun ,,, 

•·r' 
E' .. 
~ 

f 7 38, d := / 02.1 
e. 7 39,0:: //0.0 
5(" f'/' =- l.S,89x J72..S:: /,4 Ile 

435,CO 

•• 

7 3 c, CJ P+;,_9
·
3 ~9/ a., 9, b / 

7 3 7, o ie1.3;r:i,7 (1 )=4,.o 4 9., ./ 

738, C) '
1

·7.:.__10?.1(1)"8/J /31.5.I 

.Fl 7 3Q' 0 /~•i,1+110.0(1) = /0{,,/ 1....31,C, 
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OH-Ver 2.0 

Des I sne,
Date 

DESIGN WORKSHEET 
f Ct t-

C u Iver t Evaluation 

2. of 8 
US Department of A9ric~lture 
Soi I Conse,-vation Service 

v 

OWOSSO DRAIN FPMS 

,n 

SHIAWASSEE Couaty, M1ch19an 

TDB 
121101•:,3 

' , .. 

Chec,er 
Date 

,, . , 
*********~****~****~********~*~******************~******************** 

'n 1 value 
Length 
Diameter 
P,-c,Ject, n:3 
f. e = 0. 4b 

~ 4 

1?.'f>,4-
7 30- l 
73'2..0 

734.c, f 7 3S, I 
7 J , . () I 7 .3 7, D 
73 'o,O 

"-73 9 , 0 

I I 
.i-1 

54 lNCH OUTLET PIPE@ 51+40 

= 0.013 
=.::30ft. 
:::: !:14 I n • 

squa,-e ed:3e 

Elevation 
Elevation 
Elevation 
Elevation 

P1P e 
ti IJJ 
0 

. s 
B 

I , 'L-

of' 
(If 
of' 
of 

1. 

headwa tet- = 
inlet = 
ta, Iwate,- = 
outlet = 

Q_ 0 .,f 

0 
3 '2, C) 

b f:!,, o 
/?.. CJ, 0 

I la, 5 

/ f?J.7 
J G 9, & 
J 8 S . 5 
'205,.5 

7.38. 0 
7 .:.:3. 4 
r:.:::. 7 
7:8.2 

/ 
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OH-Ver 2,0 

Des I gr,er 
Date 

3of8 
US Department of Agriculture 
Soi I Cons_et·vat1on Set·v1ce 

'..__) 

DESIGN l~ORf, SHEET 
f 1) tM 

Pipe Flow Formula Solution 

OWOSSO DRAIN FPMS 

,n 

SHIAWASSEE Cour,ty, M1ch13an 

TDB 
1.:::110/9:;: 

' ,,. 

Checl,et· 
Date 

,, . -
~***************************** • ~*************************************** 

::._7 IN ENTERING@ STEWART ST. £,..-f,,.,~7 fr.,,.,/, L,,,, 
fro -- + J., r., W, st, 

Mann1n3s Coeff1c1ent lnl ••••••••• 
Entt·ance Coefficient ne) •••••••• 
Diameter of pipe ••• ,, ••••••••••••• 

__...!/Head (on p I pe ..................... . 
Length of pipe ................... . 

Pipe Capacity ••••••.••••••••••••• 
Velocity 1n pipe ................. . 

Ft·iction Coff1c1ent if:p) ••••••••• 
Ma:: allowable fal I 11, pipe when 

outlet 1s not subn1er9ed ••••••• 

0.013 
0.50 

27 inch. 
:3.4 feet. 
150 feet. 

::::c:.4 cfs ~ 7.3.S./ 
e.4 ft/sec 

0.01010, 

1.8 ft. 

)I 735, 7 - 4 73 I .7 
4 I 

7 3 :§. t 

- 7 J / 17 

1,. 7 I( P, ft 
3,4 

~ 73 5 . I 33 .4 c7J .@ 73C,.D 3 7, C ris 
@ 7 37, C) 41.Sc-tJ 

<f_ 7 3<i3. D 4-5,Scf-1 
Q ~ :;, (', " ti - -, ,, r, - AO ,'\ 
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OH-Ver 2,0 4,,f3 

US Department of Agriculture 
S01 I Conservation Service 

DES I GN flOR~-.SHEET 
f' II t°" 

Pipe Flow Formula Solution 

(__; 

OWOSSO DRAIN FPMS 

Designer 
Date 

in 

SHIAWASSEE County, M1ch1gan 

TDB 
L:./10/93 

' , .. 

C.hed. er 
Date 

******~******************~****~'****+*************~**************k***** 

;:_4 IN ENTERlN~, @ AMENT ST. fro,-/\ e c,.17 

Mann1n3s Coeff1c1ent (n) ........ .. 
Ent,·ance C.oeff1c1ent O.e) •••••••• 
D i am et er- of p I p e ••••••••••••••••• 
Head on pipe ..................... . 
Length of pipe ••••••• · •••••••••••• 

Pipe Capacity •••••••••••••••••••• 
Velocity 1n pipe ••••••••••••••••• 

Ft·1ct1on C.officient (f:pl ••••••••• 
Ma,: allowable fal I 1n pipe when 

outlet 1s not submerged •••••.. 

?...4 ,1 f.t~ 

7 J 5, / "2 0, ~ 

7 3 C .O 7___ 3 .4 

7 :S 7,0 1. C , C) 

7 3 8, 0 2__ 8 / 4-
7 3 9,0 30, j 

0.01::: 
0.50 

~4 I n Ch. 
4.·3 feet. 
:::'.80 feet. 

;f. 
23. 4 Cf S 

7.5 ft/sec 

0. 01:;;:.4 

~,.o ft. 
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011-Ver 2.0 

Des I gnet· 
Date 

5of 8 
US Department of Agriculture 
Soi I Conservation Set·vice 

DES I GN LJORI :SHEET 
f11r-

P1pe Flow Forr1ula Solution 

1n 

SHIAWASSEE Coui,ty, M1ch19an 

TDB 
12:/10/9.3 

v 

Checf,e,· 
Date 

******************************-~******************~******************~* 

73S',I 

7 J C,o 

1 !, 1 ,0 

7s.3,C) 
1 ::,9,0 

Mannings Coeff1c1ent In) ••••••••• 
Entt·ance Coe ff I c I ent o,e) •••••••• 
D1ametet· of pipe ............... .. 
Head i::•n pipe .............................. . 
Length of p I pe ••••••••••••••••••• 

Pipe Capacity ••••••.••••••••••••• 
Velocity 1n pipe ••••••••••••••••• 

Ft·1ctiort C.off1c1ent (fp) ....... .. 
Ma:: allowable fal I i1·, pipe when 

outlet 1 s nc•t submerged 

J,C 

4,o 

4, 3 

, ~ 
1,7 
{,' 1 

'.} 

JJ • J _,:, I 

1).01.:: 
0.50 

1.2 inch .. 
4.4 feet .. 
3:30 feet. 

3.c:, cfs 
4.c:, ft/sec 

0.0:513 

.:::.·=, ft. 



,-. 

• 

OH-Ver 2,0 

US Department of A3r1culture 
S01 I ConsetNvat1on Set·v1ce 

,.__) 

DESlGN WOR~EHEET 
f (,r 

Pipe Flow Forn1ula Solution 

pt-epar-Pd fot· 

OWOSSO DRAIN FPMS 

In 

SHIAWASSEE County, M1 ch I gar, 

TDB Des I gnet· 
Date , 12./ 10/'">3 

10 lN ENTERING@ STEWART ST 

Mannin3s 
Entt·anc e 
Diameter-

Coeff1c1ent (n) 
Coefficient (~e) 
,,f ~1pe ••••••••••••••••• 

Head on pipe ........................ . 
Length ,:,f pipe .................. . 

Pipe Capacity •••••••••••••••••••• 
Ve I oc I ty In p Ip e ••••••••••••••••• 

Fr1ct1on Coff1c1ent (~p) ••••••••• 
Ma:: allowable fal I 1r pipe wher, 

outlet 1s not subn1er9ed •.•..•. 

7 3_s. I 

7 J G.o 

7 3 7,o 

73 B. o 
7 J 9 I() 

3,3 

3, 7 

4.D 
4, 3 iJ 

JJ f: f.-- .{,J 

Checf:e,
Date 

0 .. 01·:::: 
0 .. 50 

10 1 nch. 
f.:,.3 feet. 
150 feet. 

4.0 cfs 
7.4 ft/sec 

5.0 ft. 
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Oil-Ver 2.0 7 o1 B 
US Department of Agriculture 
S01 I Conservation Service 

DESIGN 40RfSHEET 
for 

Pipe Flow Formula Solution 

OWOSSO DF~AIN FPMS 

'n 

SHIAWASSEE County, M1ch13an 

__ i 

Des I gnet· TDB Ched er 
Date Date : 1:110103 

7 3 5, I 

7 3 ', 0 

7 3 /, 0 

7 z 5 o I - I 

7 3 9, 6 

8 IN @ RY AN ST. { n f, r , , I £ I /o---, 

Mannin3s Coefftc1ent (n) .......... . 
Entrance Coefficient o:-eJ •••••••• 
Diameter of pipe ••••••••••••••••• 
Head on p I pe ........................ .. 
Len:3t~-1 of pipe ........................... .. 

P1 pe Capac I ty •••••••••••••••••••• 
Velocity in pipe ........................... . 

Friction C.of-fic,ent O.pl ••••••••• 
Ma,: al Iowa.hie fa.I I 1n pipe when 

outlet 1s not submerged 

/, 'l 

I, 3, 

/, .S 

/, b 
/, 7 lJ 

lJ eJ 11 "~ ~ it/ 

') .. 013 
t) .. 50 
:3 1 nch .. 

7.3 feet. 
.:::8(> feet .. 

Le:, cfs 
4.,., ft/sec 

b.8 ft. 
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U.S. DEPAR'IHENT OF AGRICULTURE, SOIL CONSERVATION SERVICE 
1405 South Harrison Road, Room 101, East Lansing, Michigan 48823-5243 
FAX NO. 517-337-6905 
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OWOSSC ..£>~1J <.S=n.,D\I JOB NUMBER e';)//7. 0/ 

~/-:57PC:X 7!3Vt,IK. sHEET NO f o.-__ 
... ,_. P.ilal 

onsultants, Inc. 
E .. o,,..r_1p••s 

'11,27l.Nt£UHSH:lAO,o,O • V,IOtG 1,11CaG,N/o181;11il19111 

.L>M>/,</ - Cfi~c,ry' COMP. BY 1Ssd DAT~i 

• TEt.£Pt.«:ll,,C:517)~1-120D • fA.X(Sl7)l7121l1l --------------·CH K'O. B '----~-ATE__ 

• 
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A~l=A = Ye:. (R.s-c.J) 

oF 

R "" 7 ',r:,/4 " -= 

d =- S.9' 

Q..::. 11.0 '"FT 

7, 58 Fr 

s:: I.S"=o98 ( 7,'78 F,·) = //. !' 8 r="r 

R == 5.75 FT 

d~ [.os ,=, 

C. "'- //. 0 ;::-
' '5 cc 2.. 7 2 2. 7 / ( s 75 J = 

e /5~ D 
C 2 722- -n ;?flµ 
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WSP2 XEQ 06/27/94 
REV 11/01/90 

14:1.5:40 
VERSION 2.0 

----------------------- LIST OF INPUT DATA WITH LIMITED EDITING-----------------------~5· 40. 
•J~[/550 DRAirHF'MS, SHIA,!ASSEE C.OUNTY, MJCHIGPN 
0.iOSSO DRA.IN-E;:ISTING CONDITIONS, Oo-ZT-04 Tl11...t'. 

(Ol<irlfi\.(f 

COriMENT 
~ -1E~~, 10-YEAR, 50-YEAR, 100-YEAR, & 500-YEAR FLOODS 
DISCHAREES FROM TR<O COMPUTER RUN l/1 lename tr:Oo~c,;,,.ut) 

DIS(H¾RGE -1. 
STARTS Ll 
OUTPUT T 
RE!.C~ 12.1 

105. 
.l'005 

1. 

~0:iiiT:ErlT 1£..1 IS @ ST;., 84+85 
s:.tr:Er.: 1~.i 

NVALLi ,07 
2:61".EfH E.1 
!WA!...UE: ,OS 

NVJ\UJE .(17 

SECTEIN l..'.. l 
-13. 
t,. 

164. 

770. 

739.8 
733.:.. 
7:::3.1 

--.,-, ,,..,,:,, 

14t... 

-_,,.. 
'--t)V, 

.0005 

!_]. 

N 

-6. 

2(11, 

o.::s. 
-405. 

335. 
.00()5 

o. 

-o. 

40. 

77(l, 

733.~ 
737.5 
737.5 

7,0. 

405. 
,(11)(15 

:j. 

41_1, 

i4t,, 

.=.1:/1, 
b'.:,5, 

-4o5. 

,-,;. 
t,.\)\J, 

.O(i1)5 ~------

73L7 
7'":":, 4 
....-,7 , 
r:,. l 

13:, I 

740, 

73'~. 
-a65. 738. -•:j•~rj, ]~. -l0J(1. 73t,, 
-1,JJO. 738. -1-+S(>. 74rj, 

' 

Ow O so- F w§, o "'' 
WS : PAGE 
ALT: 1 

-ro/J ,~-i7 ·9f 
' 

, I I 

'll,rz o,,-v, Stw\- 1¥?..- ~o sk.u,.., 5 

71 J. (:; fo,, Q .,_ 40 5 

... ,, 

El. Ecs,·· [ T' FOJ•-- ·' S'CTI. ,- ' -,-----E- E --·r.'AM ACcr~n1•c •. ' VAL,,--- ----------------M ,J n\Jt - l~ ~ ' ii/i~ IJf~ t. LIN 1_.1 r:cur:mli lJ -:Y '"'J-i'l!.1ti 1 _1r,..., l~IJ 1U ,; ut;J 

DUPLICATE }; POINTS ~OT CHAr,GED---------------------
RE.A(rl 
,:,:,,~r&,T 

12.5 L 

s:.trt:E:,•1 
i~VALUE .07 
SE1:ifflENT 12.5 
,,,/~I I,! ,,;::: 
IWf\LUC ,V,J 

SEGriCNT 12:.5 
~VALUE .07 
SECTWN 12..5 

-~00. 
-105. 
-1-5. 
7. 

3 

7,,, ' . 
735.7 
73:3,Q 
134.5 
740.6 
738. 

-1'.:-55. 742. 
E~,iJ T 1·2LE 

C 

N 

-150. 
-35. 
-7. 
:o. 
8(!, . . -;;:-
- ! !._.l • 

11.)). 

-15. 

:o. 

49,). 

738.7 
738:' 
--,, ,-, 
I .)'t,C 

73•:1.l 

743. CJ 

7 : .. :, 
l • •'• 

-12.5. 

·, :,,_,, 

73q,8 

(41j, 3 
7C 
74('. 

---------------------MCSSA\JC - [1.ii~~ P•J:u:s 01-J 5~•=n·=1f; 1~. 5 ;:;E1Y:;[1EFtD BY PRC1Gh'Ar1 ;,((1=1t\U~f'.,j T[l ; l/1;!_1._:ff 
L'UPLICAT~ ,; F'1JH{IS r~·-,-;- C'1Vi~1;ED---------------------
,. 

,:SF·: '~::Q 1\:.1:71·~'t 14::5:'tt, 
REV 1 i./•li./91J 1/EF.Si1:•N ~.0 

( 1;.,1:,~.so f1Rf,Ip,-:=pf,;S, ;'"ju.;,,,:.s:t:t (C:UNTY f [f:ICHE:AN 

(1e,':1SS.J L1RA~i\-E .. .iSTii-1t: (Cl;~[•I1IOi\S, 0a-a-c14 

• -----------------------: :S~ ·,, ,,,,.", [,,if------------------------------
~If' i ,)'.}i ,_ ,"• 

~;; 
ALT: 



1nru..uc. .v, 
SECTION 12.9 

-200. 741.2 -100., 740.9 -50. 741.4 
·Z3. 740.9 ·10. 735.3 -7. 735. 
o. 734.2 7. 734.9 10. 735,3 
2.6. 741.1 50. 742. 100. 74Z.I 
200. 742. 300. 74;__0 __ -_580. 740. 
-9ZI). 740. j.150. __ 738. -1420. 740. 
-1570. 742. -171fi 744. • ENDTABLE 

------···------------r,ESSI.GE - DATA POINTS ON SECTION :li..'l REORUERED E'Y P:'iO~'lA'· A([[iRDiNG TO ;; VALUES 
DuPLiGATE X POINTS NOT CHAN6ED----------------------

ROAD 13.0 :. 7 100. 100. 
('!)i:ii'lENT 13.0 IS t~ ST~ lL11;,-1-::· 1

) FAF:M CPOSSING 
CULVl 13.(l 1. 32111 
C~LV2 5.2 e.5 41). TB.3 73l,'-i 
SECTION 13.0 

-500. 74(), -,;Ol). 741J.7 -3r_1(1,, 741.: 
-zoo. 74(1.4 -1011' 74(1,5 -50. 74iJ, 5 
-23. 7.i1J,,_, -5. 72/1 

• .:i 0. 74(l, 1 

20. 740.!) 5(i. 740.4 100. 741. 
LOO. 741.e 300. 743.5 -1430. 740. ,. ' 

-15bt). 74.::.. -17:.ti. 744. 
rnDTABL.£ 
----------------------MESSAGE - D~TA F'OINTS ON SECTION 13.0 REORIERED BY PR1JbR4ftr .c,CCORDIN6 TO ii VALUES 

DUPLICATE X F'OJ[NTS NOT CHAt~ijED----·------------ -----
REACH 13. l ' ::(i. ,. 
COM1"11ENT 13.1 IS i~ STA 107+81) 

SE6triErff 13, l i N 

NVALUE .07 
SEGMENT 13.1 - C 
NVALUE .05 

s•t 13.1 3 N 
N C .07 
SECTION 13. 1 

-450. 740.t, - ~'51_1,, 

-150, 741. 3 -5(1, 
-8.5 135.5 -4. 
4, 734.3 B.5 
30. 740. 7 5(1. 
ZOC1, ~4.::.,:.. 3(!!), 
-15:,o. 7L -1770. 

ENuTABL.£ 
WSP2 XEQ Or.:,/i.7,.-:;4 l4::..5:4c, 

REV 11/01/'~1) vER':!01; :...o 

80. 

--· 
:o. 

30(1, 

74(!,Q -{5(1. 7'1-(l.Q 

74(,,CJ 
""' 

?4(t,8 

734.~ 1). ,-,= 
f .),J, 

735.:.. ·,, _,. 740.1 
741,:_ 11)(1, 740.7 
743,5 -14:.1), 74(,, 
744. 

l1¥DS31] DRAIN-FPti'iS 1 Sli!~~ASfE~ ((!;_WT f 1 r~lCHiGhN 
o~osso LiRAlN-E::ISTii❖= L0;-1Dil IOi\Sl Ot,-.::.7-9'1 

-------- - ----------------------L I5T OF Ir~PUT DHA- -----·----------- ------------ -

ilS : 
4LT: 

---------------·------MEss.;;E - DATI\ ~cilNTS: or~ SE(TlON .1=:.i RE~ipDt~EI1 (,I r'Rc,,;r:~,r1 .;i:COF:[1Ir-1i:: TC1 'I VAU.i.ES 
DuPUCATt ,, POllN.TS ~:)T CnJt•~GED----------------------

t:C:PCH 1~:,i 

lC1t1;•JEfff :_:,; IS•~ ST,t. 1..=.3-!(1 

s:Gliff,. T 
f.VP .... UE 

- + ,-, 

.!. :, • .,. 

.n1 
SC'~itittH 1 3, q 

:,;v;i;_~1E J15 
~~Gri~::f 12.•.:, 
;.i.'~!...'.JC •. :7 ~-.,, 1: .,-, 

__ [, :, 
-,,-,._,_ 

C 

-'· 

"• 
'...,. .!. '+ 

--:,;,._ '7. 
I::,.:, 

l':?'_l,, 15:·(1• 

i'-l 

-:_·,_,1.,, 

-~1 ,_ 

-18 . 

.=.c,. 

i:;c.1~ .• 

+ 

, " ,'+._,_, 

:~1.: 
-,-,-; -
f. ! ,_ 

~~.:-.: 
{~:r ,:_ 

-... ,('' ~ -(r 
7 • -, 
' -. '_, 

_,,: 
- -- -, 
' - -'•: 

__ ,_,, '~!.'I~ 

f'A,,E 



..JVV. 

-1280. 
-1600. 

ENDTABLE 

,,. .... L. 

738.9 
740. 

..J1V. 

-1370. 
-1980. 

'...,. 
738.9 
74Z. 

- lV..:rV o 

-1500. 
-1990. 

' '1\! • 

740. 
744. 

---------------------i'!ESSAGf - DATA POINTS ON SECTION 13. 9 REORDERED BY PROGRA~ A(C.ORDmG TO X V~LliES 

~olr 
CULvl 

(tiLVZ 
SECTiON 

ENuTABLf 

DUPLICATE X POINTS NOT C/iAf'l(iED----------------· ----
14. 0 Z.7 113. !13. 
14.0 rs @ STA lc4-140 FARM CROSSlN/i 
14.0 !. 
4.f: o.O 
14.0 
--160. 740.7 
-11;,1_1. 739.3 
- 30. 740.7 
i.O. 740,:J 
iOI. 73t.4 
zoo. 741.: 
t;10. 744. 
-1~80. i38.•:j 
-F.,80. 74Z.. 

32111 
34. 

-3o0. 
-58. 
-17. 
50. 
108. 
300. 
-MO. 
-1470. 

734,;_4 

741.4 
740,5 
741), i 
fq.; 
73B.4 
Hi.~ 

738.q 
,,. 
f'j'j, 

-;_oil, 
-42. 
,1, 

11 :::. 
4(,1), 

-l~(l(J, 

74r).7 
741.7 
740.4 
7-H.l 

~41.7 
74..::. 3 
14(:. 
74(1, 

---------------------MESSAGE - DATA POitffS Or~ S!:CTil)N ii.,,) REORDEREU BY PROGi=:Ari' ~C-CJ~[1IfJJ TO ~: iA: . .1.ES 
Dt.JF'LICAIE >i F'DWTS i\LiT U-:AfJGED---------------------

REI.CH 14.l !. 133. 
COr.MENT 14.1 IS @ STA 125+•:jo 
SErJt'iE~ T 14. l N 
1'VALUE ,,07 
SEGMENT 14.1 C 
,,VALUE .05 
SEl;)rft~NT 14.1 ·:• N •' 

NVALUE .07 
SECTION 14,l 

• 
-400. /41. -!-')0. 

1 __ f'2 X.EO Oo/U/94 14::5:46 
REV ll/Ul/90 VERSION i..O 

133. 

-3Q, 

47. 

4~5. 

/4(),9 -.:(11), 73':J.5 

Gt-!0550 DRAIN-FP!'iS: SHIAJ,;A55EE cout~TY 1 r-1Ii_H1GRN 
OWOSSO DRAir•-Er'.ISTING CONDITIO~~S, ,j,::i-:7-,::,4 

---------.. --------------------uar iJF lNF'/J T MT~------------------------------

ENDTABLE 

-l(k), 739.4 -jQ, 1..4;_,3 -;_·:·. 74.:_,J 
-lB. 
-4. 
,; 
0, 

27. 
120. 
165. 
4Z5. 
-1580. 

741.1 
73]. 
73i:;.l 

{42.5 

739,lj 

744. 
73/i,9 

-2.IJ0U. 744, 

(l, 

0,5 

47. 
15(1 • 

i Ql), 

-1140. 
-1740. 

737 .3 
,34. 7 
-.-,-, -
1:.01 ... 

741,;_ 
741.l. 

740. 
740. 

-b, 735.8 
3. 735.1 
r::. 141. 5 

15~. 74u.7 
:::ii.i. ;"4,:., 
-138U, BB.9 
__ ,::,3i). l 74:_, 

l•iS 
Ji'!_]: 

---------------------MESSAGE - DATA PO~NTS ON s::cTrnN 14.1 REORDt:;:ED E:,' Fh(iGRAi•i .t.•=.::o;.•DIN•j El /1 vA'...uES 

,i\VALi.Jt ,07 
SE\JME14! i4;:, 
r✓VALUE , fi5 
SEGMENT 1 "r. ·~ r.i\!. 
C.-, ,l;i ,_,_ -~' 

.tJ7 

-4t,5, 

-''5, 
- ~ ,.,. 

DUPLICATE ,; F'DWTS NOT Cr1M.;,;r:D---------------------

3 

,, .. 
'"'T •• -

,-,, ·, 
i :;( ' : 

- .._t,' 

-:=·. 5 

:5}). 

-i.c,, 

- ' -, '~-·· 
I :,- • '+ 

/.,_ _,, 

,_,:5, 

- ! '):. 

_14:iA 
-=•.:,,..., 
/L!.').-5 

- <:' : 



::.iv. 1'tV.o lVIJ. I "t J. •.) 18\J, f"'ll, I 

180, 740. 3i.O. 740. 370. 742. 
570 742. 690. 744. -600. 739.8 
-1350. 740. -1431). 742. -1480. 744. 

ENDTABLf 
---------------------MESSAGE - DATA POINTS ON SECTION 14,9 REORDE~ED BY PROGRAM ACCOf:~lNG TO )( vnUES f\. 
Cu,,,-,cNT 
ClJLVI 
CULV2 
SECTION 

Er~Dl~BL.E 

DUPLICATE X POINTS NOT CHANGED---------------------
15.0 2.7 163. 163. 
15.0 JS @ STA 14i.+7(l FARM (ROSSING 
15.0 1, 1.=.311 
4.0 :::4. 
15,0 
-185. 
-50. ,. 
- • "1, - -

63. 
l.10, 
-580. 
-1ao. 

7Co 
73Q,4 
741. 

741.o 
740.2, 
740. 
740. 

-17q. 

-47. 
(l, 

113. 
3:ll, 
·t,f•J, 

724.2 

741.6 
740.3 
741. 
741.l 
74.=_, 
74(1, 

734.71 

-175. 

13. 
lc/J, 

481), 

-l 1.'Ui), 

j}J,4 

7• ':1,,3_ 

74:i.,l 

'"t"!, 

f3'=•. 7 
744. 

---------------------PiESSA,~E - ~1ATJ. pi)INTS (!;',J ,;ECTif}-J 15.U RE1=1RL\Li=,C: :,'- F',:,,)@i;v. ~(LC,.:;;i)INt TQ :, \,lf,L._,[:S 

I)l;PLICA!t ,( r·OIN!S r~GT cr.,ii.f,tii:D----------------- ----
RE~CH lf.,1 L b3. d, 

I WSPZ XtQ 06/i.7/94 14::5:40 OWLISSD DF:AlN-FF'i1rS, SrlI4:iJ'1S~;tt: COUNT i, ~iCHIGAN 
OW%SO DRAH~-t}EJif,_G CO~Dii IO:\S 1 (,t-:7-·~4 REV 11101191j vEF:SiON =.(i 

------------------------------Li~T DF INi='JT ;:-;H.T.:1------------------------------
fEACfii. 
COfi~tE.~'T 
ROAD 
CO,"\MENT ~· SEC.TIGN 

Eti.DTABLE 

-,1 

i5,1 IS€ STA i43+SO 
16.0 :...7 Hu. 1h1. 
lo,0 IS ~ STA 145+3'J FARM CRQSS!NG 
10.0 1. 12311 
4.5 
f.! ,-, 
1,:,,v 

-375. 740.t, -3!~. 
-85, 73?.t, -4(1, 

o. 73':i,7 
90 • 7C3 
• L l {1 ,.~{1 - '1 - ,-, 
-1.,.1.v, f"T"• -J.1 ... v. 

-1,;50, 744, 

740,5 
7t.il 

7::,-:;, 7 
744. 
7.'d 
J"TV, 

13~•. 5o 

-:..t..s. 
-le. 
50. 
-551). 

-;--,!/_) .::: 

741i. 
7.!; 
l "TL., 

~s : 
~LT: 

---------------------MESSAGE - DAT~ POINTS ON SECTION 10.0 F{i::OPDEiED BY PROGRAM t,CCORDIN1~ TO " lJ,~LuC:S 
DUPLICATE ;: POH~TS NOT CHANGED---------------------

REACH L;:; 
J.U,..r ' , . 

(Oli:M~NT lo.5 IS 1~ STA 14i:.+01J 

S~tft:ENT 1o.5 
t<VALUE .u7 
SEbtrl~J\i T lt>, 5 
NVALUE .05 
~EIJMENT 1c-.5 
NV>\LUE ,07 
5ETION 1o.5 

-151. 

-1 ?O. 
-Z,(1. 

• !5.5 

l :•:, 

..,55, 

734.3 
730,.=_ 
?34.5 
73t,.5 
7::,t,, 3 
7::; ;::-
1 - '-· 

1•· ,_ ,'t_,,_ 

f4.::. • 
--,-, .: 
':,·. _l 

15(10, 1500. 

-.::.1). 

',' ::-, :, 
' _, ' 

-':,, l, 

-•• 

' " . 

7.! --

-.:,, J,-,. ~' -... /' -
;-.'. 

.,,. 

- :,,-, ,:, '_,. 

1:::'.:. 

,f..'_•, 

- ,
''t_, 

4 



---------------------1,c.O.:I/\\JC. - Ll/\llt rUJ.1~!,J \JI~ ~C.ll.il!l1 1C•.J nc.Urw:.nt.JJ DI rhU\:mMP"J A\.,LUhil!!~b IU" VALUC..:i 

DUPLICATE X POINTS NOT CHANGED---------------------
COl'iPUTE 12. I 16,5 I<. I 
------------------------------END OF DATA LiST!NG------- -----------------------

1 COMPUTE 1:.1 lt.5 1:...1 ,. 
•,.., r-r•'"T•N- [ -, ,--- r- -, ---- --------------------------2 IArl 11 b 1,4. ! ~ rr:Uf'i oll/c. 1 3LC?C:S-- ---- ------------------------

WSP2 XEQ Obli..7/04 14:i:5:·k, 
REV 11/01/0Q VERsm, :.,) 

NG. ELEV 
FT 

ARLA 
Si~ F·1 

0 731.7 (1,(1 

LOW GRND 733.:.. ,:1.(l 

HH-fMESSAGE- ELEV BELOll FIRST PF:,flcE. 
BM, CLJLL 

z 
3 
4 
5 

733 .... 

737.'7 7(11-1.::: 
7.3S.3 11~i::·.~: 

WSP-Z XEQ OolL7i0 4 
REV 11/Vl/?O • VERSION ::. 1) 

NO. 

0 

ELEV 
FT 

733.(, 

Abf:A 
50 FT 

1:1.1i(iS~•=I ~Rf..~i'.!-FP~,s, S11Ir.wAS:)EE courrry 1 MiCHi\JArJ 
OHOSS1:: DRAIN-Ci'.i:.TIN1:l CO~DI fiONS, f)'J-:..7-~4 

Jj 

u·::i FLOCtDPU,I:~ 

(J,IJ 

c,, { 

,(JI_! 

1.0 SQ rr1 

• (l:j 

,(l(l 

.1)(1 

.Or) 

STARTINC 

105.r)t) 

.:-:IJlf ,l)r} 

41)5,IJfJ 

t,(J(l.~1fJ 

u~u~~u DR.4IN-FPMS, ShIAWAS~:EE ((,Ui'JTY, ftiICliIGPJ~ 
owc1sso DRArn-E::ISTii~1~ CONDil IOr\S, i:10-::..t-•~4 

1.0 SQ;;; 

t) ------ALPE5 FL00[1ED-------

LFS FLOODPL.i.IN TOTAL 
~:;,r;~r~~ (r'f,," i~~'.... 

0.(l 

LOW GRND 735,7 .:_q,1 34,5 ,(11J .71 ,7} 

*''**MESSAGE-

i. 
l 
4 

B;;J~~- FULL 

• ,,::,, 

ELEV BELO~ FIRST PPOFILE. i="LOW lfJTERPOLATED LL~~,.1RL.1 FPJr,1 CrtPJ~i'~EL B1)TTOMfH~J 

731.5 8S.S 105.(1 .(JI) 1.1): 1..:-=. 11)5.00 
B8.4 :: . .=..:..•;, .:.oci.o •1Y:1 1.1' 17.87 .:.c,r:.or:, 
T38,7 
738.8 

,-,~ . 
I.Y·,,_ 

7:,:, ; 

744,o 
·::i (,,.::. 

335,(! ' - -, ! ,_;, 

405.0 1 • .._t -,:, ,:, _,_. ' _, 

1..:.7 
r;f)lj,1) i'.. :..•:; 35,11.::_ 

040SSO DPA.lil!-FF'friS, Siiit.t1J4SSCE l•J~•.JT'I 1 Milh!\J~.r~ 
OWOSSO c;:;·,r.,I;iJ-~:'.ISct:i{,J (1Jr~DITi(1;\;; (it,-:..7-0 4 

: • ,_l SQ ?'.I 

,-
•/ 

Lr:, 

1 t_l:_: ,::1 ,1_1,·1 . 35 .. ¥ :, 

.. :,_1, ..'. 

--,, ,-
' ..:,_,, ,::, 

,-:,~ -
·'-' .... 

1:,5.5 

EL~V 
FT 

:::s.o 
'!35.7 
7:':.,,.:, 

~37. 3 

::. .. _c \ 

--,c:: :,_,,. 

.,::01_.t.•:;, 
, (1(),_14;, 

,(l!}.1'5(, 

.01)04'? 

.00(,4•:J 

ws : 
ALT: 

FRICTION 
SLOPE 
FT/FT 

.(~)(10.::. 

.!J0i37 

.(l(11_i5,:i 

, (ll)(J5J. 

• 1J(J1)41) 

Jt6 : 
ALT: 

~LOF:: 
(:::;7 

PtGE 
5 

,.,JDTH 

i,::.,1_1 

,:.o 

',:, .... -, 
i'-'' • ; 

548.U 

PAGE 
6 

~LC1~ 70P 
t~IDTH 

4/.5 
t85.l 

1117,5 
li~'3,: 

'' 

:, .... ,:, 

T 

Nc1t f' 
64-vJ~J 

t, ~ OY} 

,I .. _ -
"'VF-o.rt.::, 

r1-... ,J
TR-co 
c-"ku, r>w~ 

c:()'f,..~, ~ 3-~ 



1 

J :.,, • ' ,:.,v.i.,"t :.,..:,_,, l' • ,_!',_/ .;;,_,.J.,'JV f ,jQ, I ,v,..11 1..1·:, ..:,l..V,b 

4 7-39,3 357.4 4(!!5,1) .00 .44 3.'ft 405.(10 737,0 ,(101!3 370.1 
5 739,7 5Bi:,5 o-00.0 ,00 ,40 7.17 600.00 737.o .00E9 664.3 

WSP2 ;:EQ Oo/27 /94 14:ZS:4, ,1s : PAGE 
REV ll/Vl/9•) VERSION i. 0 ALT: 8B 

tJ !.eJ T{l 2o RMi st:cno~ 13,,_. 

OWOSEG DRA!iHPMS, SH!AfJA~SEE COUNTY, !<:!CHI GAN 
0~!0551

) DF-Aii~-~;:ISTING (Or~DITiot6, Ot,-.?.7-Q4i 

Elt:J bt Io oA/ ----------------------:=-·-'-'--------- -----
$ <-i ,_o ~ -•~--0•----~,.,0 E'.~II11~t 

~FS 
BhlDG.C 

Af:EA NO. 

\l 

4 

HW 
FT 

7~·3.3.1 

OPEWN6 

CFS 

'), ,_l 

105.(l 
.=_(l\J,!_1 

ML 
FT 

IJ,(J!.1 

• t,,._ 

1. 311 

. -,,:, 

.f.::, 

. 51 

" 
73.::..•-'f_] 
7;,-;- .8:-

'_,,:" '.: 

r:/•'. i: 
.,. - :, : : 

i :'•!. :•.· 

cs:z. 

•J ,,)/J 

1Ci5. \J(l 

.;-1.:5.,_11_, 

LJ, 1) 

.o 

,(! 

. (, 
,r_1 

LENGTH 

SQ FT 
CFS 

1). 'J 

l L1_,, ·: 

1·,- ;:: 
~ ... c • ;_i 

t~:), (:..lLVE;:;•T~, CO!iE Ci~· :,IAf-; 
D/S 

IrN~R-;-

• 
0 

L™ GRND 

BANr'. FULL 

E ... E'.i 

{41_1,1_! 

740.1 

5 740,.i 

WSP2 XEO Oi:it:.Ti 0 4 
RCV il/01n,1 

= .'..f,-

,i.-, 
'\I,.•. 

f". 

f _-,:: 

pre.\ • r-p.Q 

AF:tA 

(:. ') 

87.u 
14•),0 

15'.L5 
lt,l. 7 
17".:t.,:; 

.::.u7 .5 
;:oc).~ 

14:~5!4t, 
VE~:;1,=1:J ::..l_l 

(, .•J 

t,_;::-,,. 

J- .. : 

•l-1_1.(llJ 733. ::,,_) 
Ot~·o~s-:1 DPJ.iN-::.P,11S. SHlA..JiiiS:)t:E COUf'ITY f MEHli:P;N 
OhDSS•=! l!FiAir,,-C:,;I51 iN'j 1=o~DI rIOi6l 1.11.:.-.::.1-=,4 

DA= 1.CJ so MI 

------µ,CRE5 FL0(1DED-- ----- ST4RT1NG 
rec ;:::, r,.-1;-,;:,_ : 1 r,! 
... , ~ ' ,._._ .. _,.,,-; 1..r ,i.l, 

(,. ,_. 

',_i() 

:_1)1_) .(, , (lO 
- .- -, 
,._'+( ,:, .i:o 
-,-,::- -, 
_,:,._,. _I ,,_t(l 

; :, 
• .1.--• 

. lt• 

.17 

.17 
• j 7 

. !3 

• it, 
.::,:, . _, 

1. 37 
41.l5.(1 .(lll .1/ 1.71 411],0(l 

ooc1.1_: .ou .17 .::.,31:., tlJ0. 1!0 
OJ.IJCl~~o ll~Alr~-FF'MS, SHIAWAS~EE (01.Jfff~', MICHI•~A~~ 
0;,al]SS•} D~'fl!N-E:JSTING [ONDil IONS, llo-:.7-'~4 

l_'' 'J 

1,_;~,,1 

_,_,,_,,,] 

1.0 SQ t,,l 

------;ffitS FLOQDED------- ST ii.R7 :r,'J 
~Sr 

, ,_1(1 

,,),_) 1.• ,e '"' 
i ....... 

: • .=_t_, 
- -, -
):,,c,, 

:,-,,:;-

A~tA 
51~, Fl 

r),t) 

::.c • .,_ 
.::.o. l 
.::.i:,. 1 

- ' ,.__,, i 

.:_,_, .1 

• (J,) 

FT 

--= ,-, 
/ )_l • 

.I.: 

ii:.:::;• 
(i=S 

,). 1) 

3::· • .::. 

ALT: 

WEIR 
AREA 
SQ FT 

l),(l 

5t),7 
l :iti, ,:-, 

3((.~ 

~i:iR 
TOP ~IDTH 

FT 

PAGE 
9 

U,(I 

.(1 

•:i49.u 
':if":, l 

((1,~T COEF= .Ou 

FT ;FT 

,1_11_,1,-t-;--

.( .. _)i,1)7 

.Or)14~· 

,llll.=-~.::. 
w,; : 

_ ,-,1_1('.! _, 

fLO~ TOP 

F~ 

3~.4 
39. 7 

Ftl.8 

208.1 
331. 1) 

.1B,9 
571 • .=-

FT 

PAGE 
111 



f't.i,\.1 .vu J.. '-" ouu.w .UUvJi 

HHfWARN!N6 - SECT. 14.l ID VALUES REVERSED ON SEGAENT 2 AT ELEVATION 74Z.o0 VALUE CHANGED TO EQUAL PREVIOUS VALUE***** 
WSP2 :<EQ Oo/:7/94 1<::5:-\t 1J,%50 DR\IN-FP~S, SHIAWA!lSEE (QIJNTY, MICHIGAN WS : PAGE 

qEv li,'Ul, :,,:, V':'lSJ•:,;, ~.•, Q,,GS~O DEl,'.fi-EXISTING COND TION5, 06-27-94 ALT: llB 

• 
NO, 

0 

3 

5 

H~ 
FT 

73- • .=.4 
73";,.i,_ 

740.';4 

74•). 75 

74! ,0'.: 

•'):".I) .n? 
,r:,.._' 

:.·?s,,_l 
.,.1 ·~''_I 

• •_1:, 

WEP'l ;:EQ (•'.:,.=_7.,:•-r ~4:.=.~:4c 
REV 1!/•.11/ ;,(i VCRSI(,r~ .=_,,i 

r:.·t..,1c• 
·, :i,_ : : 
I - • -"-

.,._,, .... 

4,5'3 

ROAV SECTION 14.IJ 

(SM 

('. •~,(_• 

il_,5,{JJ) 

BRIDlE 
(Fi 

o.,) 
.o 
.0 
,l) 

• (l 

,(l 

BRIDGE 
~REA 
SQ FT 

,(l 

.0 

!38.t.C, FT 
UIS 

WVCb'T 

CULVERT 
CFS 

(1,ll 

}lj,(J 

1 J.. 9 
15.8 
17., 

<" 

D/5 
INVERT 

iJi,;:1ssc, DRi\Ir•:-FF1•:5, ::i~H~As:;t:c CQUNT': f MICHIGAN 
C1WLISSO 0h'AIN-EnISTIN5 CONDI ·10N,;, Uo-:7-94 

C:.t .. VEF:T 
Af:EA 
SQ FT 

0,,J 

.=..=.. ! 
.... L. l 

::.1 
......... J 

(NJ 

(·=icFf 

:,·, -
,tJ;•c.. 

~EIR 
CFS 

o.o 
87,fJ 

, ,-u-, , 
!CO,• 

387.3 

ALT: 

WEIR 
AREA 
SQ FT 

0 ~!) 

170.1 
q41,5 

l 345/t 

15.=.t1 • 9 
l.(l~t,~l 

WEIR 
TOP flluTH 

FT 

~·AGE 
I~ 

(l,(! 

481.Q 
1.=.3~.,;, 

fo3(l,4 

li:35.3 

• 1.0 SQ r.! E):P COE(= .li,.i CONT COEF= ,t)(I 

(1 

LOW GRND 

.,, 
1~U, 

l
-, L" 

l.,_,_ !/ 

,T 

" 

/34./ 
7-,- ,-, 
r..:,,:,' 

7 ,"' .4 
74(l,4 

,:,,.. 

,..;_,,) 

/...:,·,. 5 

30 FT 

(.),() 

•·10, :, -. ,_, 

Q 

(FS FLOODPLI\IN 

IJ,(l 
·,:, J 
,_,_, • .J-

1(15.0 
.=J)ij,IJ 

4(15.1) 

I' ;11~.11Jt 

,(h) 

.u(i 

,(l'J 

.uo 
,(\_! 

.15 

.lo 

.18 

... 'J 

TDTAL 

.i.5 

E'.5u 
•:i.::.o 

11.1: 

STPRTING 
CSM 

l1J5,{_1ll 

:01j,(10 

335.oCI 
405,i)(J 

Oi<11)SE 1: 1 DR4IN-F?MS 1 Sl·"'!J:riASS:I (OU~.ff'r I MIU1ICAN 
OWC15SC DRAir~-E. lSTH~G lC1r~DITl,JNS, JJc-.=_7-94 

.- - -.,- - ,.., .- -.-.-.. - ... --- -.. 
r,>',1!;;;'_:, 11-'t,!..t .-ur· :::it.._:_._,,,.!..;. • i .·:' SQ f I 

CS!'J 

_', I) 

:,_,.: ,-, :, 

1 }:0 ,1_, _l 

7 - ,:-, • ,-, 1,1, 

'- '• .. 

CRIT 
i:LEIJ 

FT 

73b.4 
737 .() 
737,/ 
7?,;3,f_l 

73S.8 

-,-:,-;- . I_,, ,-

--, - ,:, 

FRICTI011 
5L0''E 
FT/FT 

.000.=_4 
• •jr)u(,,:: 

.00(111 

.ooo:: 
,(11)1)13 

ws: 
~LT: 

' .' _.,_,?: 

l •_l_:.. 

FLC•~ TOP 
rHDTH 

FT 

498,CJ 

l!74. 7 
151)5,r) 
lol.9.,:; 

- . ~ 

--, - -

; ) . ·' 



,sn XEQ o,1c1104 
REV 11/01/90 

• f(I, 
(I 

5 

734.~(l 
74•l,1)? 

741.~ ... •~ 

74L::''t 

10 '_1.1_, 

14:Z.5:4o 
VERSION :.o 

CFS 

!) , _l (J.1Y) 

11_,:, ,I) 

.=_(11_ ,l.) , \: ~. 

4;)).(l ,l'_' 

1.//1,f) ,r)S 

,:,1.•1J,V ,\./\} i .v, CiJU,W 

OWOSSO DRA!N-FPMS, SH!AilASSEE COUNTY, MICHIGAN 
o~osso DRAIN-EX!S71NG CONDITIONS, Oo-27-04 

ROAD SECTION 15.0 

STARTIN5 
ff( 
F, 

734.~1 
74(J,(1(J 

/4(),53 

'41 . .3() 

HE1iJHT 
OR DIP,N 

CS;.1 

0.00 
11)5.00 
~00.0(l 

335.00 

,_,O(i,00 

WIDTH 

r,,-,7r,r -
[•/\J.U'J:. 

CFS 

0.0 
.0 
,(l 

.0 
,· ,u 

,u 

LIJ,GTH 

,-,-,,,,,-r 
1)1'\J.U~C. 

AREA 
SQ FT 

(l,(l 

,(l 

,(1 

,(l 

,[_! 

,I) 

u,s 
INVER! 

r11. ,H"'T,7 
1..Ul.~C.f"II 

CFS 

lj,{; 

8.:) 
PJ.? 

10.1 

INVERT 

fl', ,.;-r,T 
L:J:..Vc.r,l 

ARC:A 
;1~ FT 

0.0 
1.=..c 
12.t, 

l~.t, 

l~.c• 

· 'wi 
CDEFF 

,U'JU.1. 'J 

ws : 
ALT: 

,irtr, 
l'lCH\ 

CFii 

o.o 
{Ji:,, 7 

1•:i2_,(I 

3~4.l 

.0~4 
ws 

lOOl,O 

PAGE 
148 

I.IC'Tr. l.lrTn 
WC.J.I'\ WC.J.n: 

AREA TOP WIDTH 
SQ FT 

o.o 
F.,J,'i 
t,54.1 
Q$4.t, 

1L:.o 
15L5.9 

P4GE 
15 

FT 

0.0 
K.4.3 
'1Lt.6 

1083. 3 
1157.4 
1314.8 

DAc 1.0 SQ Ml E;;p [Off= .(HJ CONT COEF0 .00 

• ~ .. -, 
!ll.J', 

,, 

FT 
AF'~~ 

::iQ FT 

1:,, I) 

:) ------Ar:~:ES FLOODED-·----- STARTIN\:! 
crs FLOODPLP, IN TOTAL 

CtiANr~C:L 

LO~ ~RNi) ;:r,.~ C" ·- 1-:-•:::· .00 .14 .14 
HH-"'~i:SSAGE- ELE,: b'.::LC1iiJ FIRST i=PGFlLE. FL1)A UffCRr'OLA 7 ED LINEARLY FROP'i Cr!At~NE:.... BNT1JrJ+-,.+++ 

__ ,,!_l 

BANk FLi'.-L 74f_ls4 

-, -
~SP~ 1d.." i)-,i. t. -~ 

REV il/1,,, 'J•:i 

• 
:, 

b-, 
FT 

.:. '" 
74 ', _1_: 

,.:.,_.,' 

-,~,:-: _1_, ,,_, 

i ':o45.; 

.... l .... '. I 

,_>-;: 

FT 

: _.:,. ,_, ,,)j 

..,,_,_ 

lj,l 

~t,? . .=. 
.=.0_1,1) 

:::::s.rJ 

,(!!) 

,l)!j 

.()() 

,1)0 

.i5 
,lt, 

• lt, 

.lt 

.1t, 

5.1•:;, 

o.~4 
o.7a 
7.47 
7,71 

105,(li) 

.=.Otl ,,_,(l 

:{'3,1Hj 

4,:,5.iJli 

._,,f). ,_1 • 1_1(1 .1 o 3. 3t, ,_ C(,. ,),:, 

,];.ic,s:,ci [l~\AIN-FFr!S; ~HIAWP.5c;cF {C!!,~~T 1. jt;~(h!•jf,f,j 

O~·JSS,:1 DRAI!~-E;JSTI% ,:!Ji~DIT!C•i•S, 1Jo-.=_7-c ... 

1:::::.~o 
7411,(15 

, -- , :11 

'.!::•.•:,j 

' ,, 
'+-' - .... 

7-ii . .:s 

ROJ.D S~CTIOi~ lt,.!J 

ST "RTir~G 
c;M 

(_), lH) 

;('5,(1(1 

:=::·s.oo 
405.U(l 

:U(l.,)0 

BRIDQE 
ffS 

t). ) 

£:RIDGE 

r, 

rnn 
ELEV 
FT 

73/ .•:: 

;38.4 
- -"-' I;,:,,:, 

7"":.'i. "":.' 

=: -~· 

l ~ - -, 

l:, -

FfUCTIL1N 
5L0Pi 
FT1FT 

• (!1)00':;, 

,(11)(lj,(1 

• (1•)011 
.(1()1)11; 

~ls : 
ALT: 

~t:IR 
CFS 

FLOW TOP 
WIDTH .-'I 

10(l;J,.=. 

1.:.oz:.~ 
13((.8 

148:>.5 
lt.1 l. 9 

PAGE 
!6E' 

ARE4 TOi=' ~IDTrl 
FT 

(1, (1 ,) • 'J 

1.=.s.: 



• 
OPENING 

NO. 

t'1if~ t\UJUJ t.Lt.YJ\ I lUN = 
NO. CULV. 

CULVERTS CODE 
HEIGHT 

OR DIA~ 
WIDTH 

fJi.bfJ t-1 

LENGTH U/S 
INVERT 

D/S 
INVERT 

12311. 4.50 20.00 733.80 733.56 
14:~5:4o 0~0550 DRAIN-FPl'IS 1 SHIAWASSEE COUNTY, MICHIGAN 

VERSION ~.O OWOSSO DRAIN-EXISTING CONDITIONS, 06-a-94 

(Nl 
COEFF 

.0,4 
ws 
ALT: 

PAGE 
17 

f;41 :,G TABLE FOR SECTION lo.5 DA= 1.0 SQ MI E;\P COEF = • 00 CONT COEF= .Ou 

Jh-, 
!~\.. E:...EV AREA 

S(j FT 
Q 

CFS 
------ACRES FLOODED------- STARTING 

CS~l 
CRIT FRICTION 

FT FLOODPLAJN TOTIJ. ELE\I S'..i!PE 

0 -.-, ., 
I -•': •" 

(1,(l 

FT 

').0 
8.2. .(10 1.(i,_, l,l_lc 

HttY~SSAtet- Ed::\, t·t.L.D~ FIRST PF:Or'ILE. FLOi-J !NTERPiJLATED LINEARLY FF:llfll CHM~NCL BOTTOMfHH 
[:,;N! i:'t_;LL .' :'-,,::_ 1'1'7 ... ;_0,1 .llU 1.36 14.~8 

tt·hti!iE:SSAEif- ELEV BEL1j;t/ F!RS1 PkOFILE. ~LCI~ INTEEPOLATED dNEARL i FF:OM CHAN~EL PJJTTOMHfH 
~!,(:j·~; ros.s 
~4ll./ J' l~'i5.J 
t41.tJ /, 1705. 3 

2 
3 

105,,_1 ,(l\l 1.48 4l,38 105.00 ✓~,• 

~01_1,o ,(Ill 1.48 4~.t3 i•Xi.ll0 
:,35,(! ,(l(l 1.48 44.3o 335.00 

737.3 
''1'fi.8 

738.4 

4 ;!::~J' ~~::;:~ 40E1.0 .00 1.4:3 .;.5.01 405.1) 1) 738. 7 
5 c-00.(l .00 1.4':! 4o.7t bOC1.00 739.5 

1'iSF~2 XE~ ll'.:, ~7, ·:.4 14:~5:~, ow1)SS(1 DRAIN-FPMS, SHIAr1.;s:)EE (QUNTY f PiICHIGAN 
REV 1il(,1t':;,'_1 VERSiO\I 2_,iJ OWOSSC DP.\Ii-l-EXISTB,;G CONDI ~IOi15, Ot,-~7-a4 

- ---------------------- UST Oc INPUT DATA WITH UNITED EDITING----------------------
END E.: 
-HfHffHffffthf~H-~1-.JHfHJ~NOFJl!AL END Oi=" JOB------------------------------

ia:SP2 XEO 01:,1a /'{4 ~4:~5:4o 
REV li/01/'~r) VEF:SE1N ,:,(1 

----------------------- LIST 0~ INPL!T DATA ~IT:i :.Jt1;ITED EDITING----------------------
c;;D~U}l 

FT,FT 

.000IJ5 
,.00004 
.00005 
.00005 
,0IJ00o 

~s' 
ALT: 

ws : 
ALT: 

FLOW TOP 
WIDTH 

FT 

372.4 

l07u.~ 
111:.1 
1157.1 
1174.1 
1~10,7 

PA,JE 
18 



!,;S?~ /CCI ~,_,,i:_1r:14 

REV 11/01/90 
17:5t,:49 

VERSION 2..0 

----------------------- L:ST OF H~F'uT DATA i~ITH LI:l'iITED E~1ITlf~G-- ---------------------

=• I. 1Lt. 

c.:~~,:1 £;F: . .:rn-FP;~E, Sri!Al'1.:iSSE.: (OL!;,TY, 1111,::.iit,irJ 

r:: ~s:In,; rnr-:DITJ1:•PiS. 'Jc-~7-0 4 
_ -·::. •• :: ·1-,fl.., :.,_,-'t;:;, ,1i:,,:,-~i;-. t• s(1t.•-1R. FLO,)~,s 
[,: =·~ -i.l.r::f:s F~,•=:·· 3)P:JCTIJRE ~ Gr 1~.=,1;Q,.:::•2. ,:i~: DATE• U'.. .:_,:1 ~ .;-

:._,, 4,_' 

ST :.RTS .:? .1 ,,Jv5~·1 
Thif, 
-, -- T 
'•'· ! ;- .JI 

; •. , 
le _ 

LU:.\!..:. 

_,.,.: 

_; • •'- ~ ;:'.:l 1-, •=t-,.' 

-7\,, 

3. 

.:,ll,,_ 

:...5 

-57~. 
,_-.!..1\..1, 

2_;,(1, 

lf.1), 

t:·s. 

-; .. :1 - -;-

7?!':: 

,,- -, 
!'t_, .:, 

74:_,4 

-;.::__ 5 
14~.7 

'?8), 743.4 

--';,,:,. 

-7. 
,·, 

t.:,Ll, 

:..o. 
1:..::·1 i 
'--'• 

,-· -,, ,_,. 
--,-, -,_,_n,, 

315. 
5:,1). 
:310. 

il.SP2. ;C.~ (,1..,~/1Cu. l?::",c-:.t: 
f\El• _i,\11,''- .i •;rn~L:-. .... l1 

lj • 

- .. .: . 

nc:, -
"[~:7.:: 
7::":'. 7 

7:',.4 

"1·. ,. 
,<t.,,"t 

7.i:..,t 

l (,' 

!4:i•_J, 

11}tt,(' 

-..:.,:•_,_ 

:,~f). 

,::,:,c. 

,:C, l 

7 _ .. :,. 

-,- = 
I'--,_••' 

r'r,,_, 

- . -, -, 
'-4 .:,. : 

C·l.--~'~;.~: .'..';-\~,~. '-;-· ,::::,, -r, 1 ,.. ~\..\..C'" ( 1: 1J1,-'r', --,I >1:Gt.~i 
L,'IS~li'.,; ('_,:-..=·il!C·i,.3. 1_,_,-_:.?-'•-t 

------------------------L:s- o~ I JF~1 ~h7-------------------------------
hi, 

- ... ,) . ~ 
: '_/. 'Tr:, 5 

, __ ,, -

,, 

r,/ U'lqM t ,:_ 

ws 
ALT: 

F,,., 'l/ 

!-15 

t.LT: 

Bo Lr, UJJP1..c> ti T 
PAGE 

1 

,oB {,-?.S-9 



'-- .__ti11r'U l c. ._7. •1 ,_'·! • I 

-------- ----------------------E~~D ~If DATA UST lNG------------------------------
CO~iPUTE :..-:; . 9 ?O. 5 29, 9 

---.--- ------------------- · 5T~F1~I::~ 

~SF'L }.EQ 06/:.7/'74 l(:5:,:4° 

;::i~;A ~~y,; 5IVEN SL(IF'ES------------------------------

owc•ssc: DR? H:-fPfl:5 1 Sl-!IAWASS:E COUNTY I r'1I CHI GAN 
f:''~~,Et4G CG~~1:iIO\S 1 (lt,-~{-it-4 

,1s : PA!iE 
ALT: 

DA= 1.U S!J MI Ei'.P COEF::: • (H) CONT COSF= .on 

l 

- - ----,;[F:ES F:..1~:0DED- ------ (Rii Fncrrnr.1 
TO"IAL -, ,..\/ 

t.!..t. SLOPE 
FT FTIFT 

Le,.,. tJ:r~~1 -:::,7,3 ,11v .•\, .J1) 

+---++!-;tESS.AGC- E! .. E! 1:::..,~•.1 FIR.:if -.-,t•r ::_:_, •L·Y I.-:7::Ri:•c:LA"lEL· LrnEAP.i..t fR(1;11 CHAr~~C:_ E1TT•=•flj~f+t' . 

• ·H·f-.., 

• 
NO. 

t ,-.c-. 
~::",, -

• 

Q 

'-

3 
4 

2 
3 
4 

5 

, .. , = 
- . ' 

737.: 
727 ,': 
'37 -:, 
7::-; ,:, 

737 .()(, 

74C'.7B 
741.!1 

.::_,.[ 

.- .... • .. w, r -;- - ' ' 
-'C.r ,: _:_::J:: - .. 

(, 7 

LFS hL 

C.0(' 

,=_;:,,1:1 

],) • r) -.. 
), !* 

?,44 
:, ,:, _,', _, 

7;•7. 3,_; 

7;,;, ~4 

,-,.,- .,. 
'_-. f • (' .. ' 

--;37 .': 7 
-:,7 .-:/' 

S'AF:T!Wj 
C~.i:lj 

/1, (1(1 

15 ,(Ji_) 

.:.5.(t(J 

;,o,r1/J 
::5.00 

ff·IDG~ 
[FS 

• (l 

.o 

.0 

.1J 

. ll 

1) ,1) 

,t_l 

.0 

.0 

i •'-
1 !:C 

~5.1J,:: 
:",').(1!_1 

::.s.,:io 

15.0 
~5.(l 

,,0,0 
?1:,,lj 

i/15 
~;J!C~T 

737 .3 
IN WATER 
7Tf.4 
7~7.4 
737 ,.5. 

AF:EA 
s:; FT 

1),1) 

4.() 

5.4 
I.: .1 

o. l 
U, l 

,1)015/(1 
ELEV H+

.(1(1441 

,e,04,:_7 

• ()[)4,:_,~ 

riS : 
ALT: 

c;:-s 

(1 ,(! 

.o 

.0 

.0 

.o 

.,, 

.Ol~ 

.(1~4 

W3 
AL7: 

t-LUH T1JP 
~IDTH 

FT 

4t8.1 

W:ClR 
ARE~ Ti)P ~IDTH 
..-,-: /:"T 
;:).._ '' 

r),O 

• (1 

.ll 
,(! 

.o 
• t) 

_,t' 

' 

FT 

0.(; 

.,j 

• (l 

,(I 

,r) 

,(l 



1.:)1,0 I, l !~•.U 

LO!il uRND 740.1 10.4 19.4 
BANI!' FULL 740.1 10,4 19.4 

'- 740.4 14.8 25.0 

' 740.8 49.8 30.0 •' 

.vu .v..:i ,li.:i 

.00 .03 .03 
.00 ,03 .03 
.00 oo . ' .04 
.oo .03 .35 

l!J,00 

25.00 
30.00 

/.JY,b 11,V 

13.2 
13,2 

739.7 .00342 !5.7 
739.8 .001,0 150.8 

4 741.1 90.9 35.0 • O<J .OJ • 71 35.00 739.9 .00051 307.o 

• 

5 741.4 ;1;:.~ 4(1.0 .•JO .03 .85 40,00 739.9 ,00014 371.8 
A ·:;t• .. ••• .. •Pc:::'i'ILE NO 5 EXC"EEDS SUR\Ei DATA Bl .0 FT. (OMPUTAT!ON BASED ON VERTICAL EXTENSION OF END POINTSH••»<•H 

·1 il-~~z ¼C:U :)t,/~~'/94 17;56:49 o~osso DhAI\-FP:'iS, SHiA~:ASE,EE COUl'tTY, MICHIGAN ws: PAGE 
hEV 1:101/'=iO VERSION .:.o EXISTil\6 cor~DITIOi~S, 1.J':!-:7-(j4 ALT: o 

----·------------------ LIST OF INPUT DATA WITH Li~ITED ~DITil,6----------------------
DISCH~RGE 

31.1) 

tr:c1 i(';~ 3L ,_i 

- 115t. 

-68~. 

.35. 

.jt,,j, 

31.5 

J0. 

744.~ 
743.1.:i 
74.::'..8 
743.(l 
7-1.;:, ::: 

744,l 

1. 

;::,= ,_,,_,, 

1.:311 
4-<t, 

-u,4. 
-348. 
-5t>. 
170. 
440. 

53 • 

744,5 
74:: .::. 
742.7 
'4~.:) 

74~.o 
/44.3 

53. 

7·.,:, -
' ~•<. .... 

- :t.· - • 

-:_4~. 
). 

:..:-s. 
5?·). 

E.~~JT/J:LE 
. ,c,Crl 
COr-ii1iENT 
~~b1~f,'H 

31.5 IS @ STA 14+o5. THIS StC.Tl(lf( IS ~Al~!JFI\ULIF:ED 
31.5 1. N :.1J • 

. 05 

-21_,, 
C, T38. 7 

- lr). 

10. 
14~.,:: 
~~~ .. :· 

',•(!r,[, ::-~.1) ..... .:3. 1:,;', 

(..O;,;;~E;~: CS ~~. 11 iS A UF:lVtwAf 1~ fTP.. :1:,+4(, 

,.,AC~ 

-150. 
-LO. 
i.7. 

3.:.1 

7,i..:,: 
743.,: 

1. 
R~ACt[ 2•i:. ;, -4. l 

~L:rirti~t,T 32.1. IS t~ STJ., l7+.:_rJ 
tiEACr! -,- -

;rl. .... l. -.- -, 
.;,,!,,,:. 

- _, ,_, 
"· 

:i· ·= _ .... •'--' 

- 3. 7 

< - -,- ; 
.:. .. ,).!. ! 

-1•)0, 

lt.:3. ~: :·. 

l:::'J, 

:f'_,, 

571_1. 

-5(), . ·, 
~ .), 

ltO, 

°T43.J 
7 '1:... '3 
-,. - -, . 
f "t..', l 

74;,7 
744,4 

73:3./ 
743. ::. 

,, - .., 
1'1 ... ,1 

7 fl.;,.;, 

fr :8:_. :, I:r,;.: ::, -r:-:.r2 1 :=,·1IA!',JJ,2t:::t _,_ ,./:·:: , •1EC~.EA', 
'.: ,iS":I -': •=·=·· ~.r;-10·,::;, (1:-:..7 _,:;4 

----------------- ------ ------! IST :=1= ::·~=•i_'-:- [;,:J.1--· ---------------------------

;., •. .:E .,_17 

ii'...:: 



~r.:cl'1t.fljl 

NV~LUE 
SECTION 

• £NOTABLE 
oOAD 
COM~ENT 
E:PR 
GIRDER 

~}.~T~t .... E 

._;,_,.;., 

,07 
3Z.3 
-Z0 0. 
-150. 
-18. 
o. 
25. 
125. 

,;2,5 

cs :, .. • .• ..... ~ 
32..5 
747.t, 
-18. 
15. 1 

75:. 7 -:50. 
748.5 -80. 
747 .4 -8. 
744.l ~.6 

747 -~ 70. 

747 .:3 .=10. 

~- 1 
- - :, ...... _., 

iS A !="OQHRIDGE @ 

A l. 

74Y.3 (,, 

747 ::: - C -1, • 
7·' ,-, *I,,: 

Llll. 

750.3 -200. 749.0 
748.3 -50. 747. 9 
744.9 -i...6 744.5 
744.5 15. 746.8 
747.3 75. 747.5 
748.0 

-- -, 
LL::J, 

STA. ~8+45 

.8 - 7 _., 
747 ,;: 15. 747,3 

(ljr,ffi~t.,T C~ 32. 5 IS r. 1t;~,N!.F.ACT'...:HED CFC1SS ~ECTION IJSING A (1J:i1C'It~~; Cir~ 
(.Cl:l'P'iCr.;T or ~ELD SUF:t'C:\S f\7',D lS 3.'...3\ADDED 1 FT. TO ~LL S!--1(:T~l 
C1Jfi1lriEt/j i-,L,;D, ~c:: ?f\GC: :.c, c:= s .... :~vE { t:l)TCS. 
bEC~i 1);, ;.~.5 

Er,DTAr,Lf 
RE/ICH 
REP.CHi. 

-l 'J1). 

-1S.4 
-17 _.:i 

0. 
15. ! 
2.5. 
li.5. 

3Z.t, 
32.. 7 

"TC"-, 7 
,,.<:Joi 

749,5 
7t-7,t' 
747.3 

7.;/,8 
{48.l 
7 48.3 

l. 
-1.S 

3~.6 IS ~ STA ;·1 +70 

-':·:). 
-18.3 

.:..1;, 
15 • .= 
71). 

:10. 

~-T 32.7 i, 31 1). 

-,- , ..-·, .:. r-n. -,~, -,,-, 
.;.,!,.,f lO ~· ;JIit :'tT,:,v 

Sti:!il':ErH 3~. 7 
NVALl:~ ,t17 
SESr+;Er.iT 32.. 7 
NVALUE .05 

NV ALLIE. 
5EC.TIOr~ 

.07 
3:.7 

,, 
" 

C 

,, ,, 

Jc<S?l ~!:Q 0b/.=7,94 ~7:5;:,;4':i 
REv 1!1(1~/111:i ·1c;sn~, .=.o 

751.3 
74~ I 3 
747 .8 
f,j:'. ,j 
'"1J,, 

745.3 

748.3 
749,0 

323. 

310. 

~0. 

"" ,._\_/' .. ', 

-:oo. 
-5'). 
-1f'. 
- ..... o 
15. 
15.3 
75. 

74-t.? 
:47.8 
745, 3 
7".!"7 -. 
"ti • :, 

747.(: 

O.iiOSSO DRt.Ir~-FPf1:S, S;1IA~1iiSSE~ CC(JNTY, MICi--liG4N 
E1,ISTING co~mIT~ONS, llt,<7-,:,i 

------------------------------LIS;" (1;:- iNf'l.JT Dil TA------------------------------

-z.o. 75•), 7 

'::!, 

15(), 

Li\L' !",tLC. 

c., --··-
i'.Jt , __ ,:_ ,'15 

. - .', 

= 

-i. (!, 

r 

751.5 
75(J,(l 

(~'=i,4 

_,;.(,. 

-45. 
-5. 

5(), 

__ :, . 

,, 

~l5 
ALT: 



L • O 

90. 
ENDTABLE 

{'t1.0 

751.9 

,,. 
220. 

COMPlITE 30.5 32.S 30.5 

,ou., 
754.1 

'tV, 

300. 
{')1,.:-

761.3 

------------------------------END OF DATA LISTING-----------------·------------
COMPUTE 30.5 3l.8 30.5 

• -- ----------------------------STARTING DATA FROM CRITI C~L DEPTH------------------------------

WSP:: XEQ 06/Z7/94 17:50:49 
REV 11/U!l90 VERS!Oil 2.0 

~o. 

0 
1 

LO• 6RND 
BANf, FULL 

2 

ELEV 
FT 

738.7 
73°.8 
740.1 
f4(1.1 
74').l 

3 740.5 
4 740.t, 
5 740.7 

~SP2 XEQ 06/27/94 

AREA 
SQ FT 

t,,t, 

!(l,4 

10.4 
1(1.8 

i/,'5 
:.·;.5 
43.? 

17:5t:49 
REV 11101100 VERSION 2. 1) 

• 
NO. HW 

FT 

0 733,4U 

4 
5 

74:_,21 

74l..95 
142:0 ; 

T·B.O:: 

U:S HL 
FT 

o.O '),i)O 
30,r) l..4b 

ll(',(l 
. .::-,-, 
l, _i.:, 

O;OSSO DRA!N-FP:15, SHIAWASSEE (JJ\JNTY, ~ICHI6AN 
E:,ISTiNG CONDITIO,S, Oo-c7-,4 

!.(' ,,:1 Ml 

i) ------A(r'ES F'..-1}:=i[iED------- STARTHJG 
CFS F:...01=1[iPLA.H; TOTAL l511i 

(l,1) 

30. 1) 

'.)~.8 
5.;.,s 
55.o 

,1)(, 

.oo 
,no 
.fJ(l 

,:.5,,, ,(H) 

,01) 

,(IQ 

• •JO 
,;J(j 

,(l() 

.O(l 

,(11.l 

,:)1J .oo 
11:).0 .0(1 
1t.(l,Q ,ti:) 

0.0550 DRAirHPMS, 

.00 .01 

.oo ,(13 
SrliAWASSEi: COUNTY, 

11(1,1),) 

101),l)O 

MWHGAN 

ROJ\D SECTION 3l.O 

T~ 
FT 

/4(l,3.5 
7.10, 7t1 

7 41, llj 

74.l, l':-, 

SHRTit~G 
CSri 

(l,1)1) 

~·o.or, 
55,1)() 

Q'.),(l,_1 

111),!)(l 

lt(i,01.' 

i~i:~ Pl)AD ::LEV;;.TIC:N = 

BRi:D&E 
CFS 

iJ.O 

.o .,, 
" ·" 

.o 

·'' 

BRIDGE 
ARE,, 
SI) i=T 

(l,O 

.0 
,1) 

.o 

.0 
,r) 

,FS 

\),,) 

i'',4 

19,0 

i 7. 5 

~u:...v. ni:I61-;T ;,.:n~r: 1.:}GTH !J/S 
OR DI.AN T,p,-,-,7 

!.'~\rC.I"\ I 

._ ,(JI) 44 •1)(' 

o~:l)S30 DP~!:s-FPr'.J, S7IA~rp;s::E (,=l~li~T'{, ff,~,:r11G~:~ 
c,:r~.:Ir,\J C{:i,IiITI·~1~s, Ot,-~! -0 4 

, .:.:,,_U 

ALT: 

C?IT Fr:1cnu:, 
tLtv ~uj=[ 

CT 

'' 

-:'4(1• l 

740,5 

J;h'.[.;.. 

SQ FT 

(l, 0 
? • l 

::·. 1 
::.1 

rT ,F7 

.(i:F~o 

.•J35,:,::: 

.( ;·::.~7 
,1)4.1.i.O 

w; : 
ALT: 

CFS 

(,,:_, 

i IJ, C 

- - - ---• ·-,= ,_,. ~ \. ,_,:., = 

~-~·· 
r -
=.u::. :, -:,!:" , __ ,_ 

ft 

10,7 

13 . .: 
, :, -
~ _,, '-

• -7 l 
~,_1 • J. 

1,r-;-, 
i',C.l:-\ 

PG&E 

;r:EA TciP t{i:)17 
~:j FT FT 

,) ,,:, 1}, l) 

L 3 ~:o.: 

,:IJ, 7 4o4,,: 

4•'.'JI,3 

51.:S,E' 



u 738. l u.u u.u 
LOIi GRND 738.7 ,0 ,0 .00 .00 .00 .0 

HH•~ESSAGE- ELEV BELOW FIRST PROFILE. FLOW INTERPOLATED LINEARLY FROM CHANNEL BOTTOMn•n 
1 742.8 150.6 30.0 .00 .00 .0::4 30.00 3ll. l 739.7 .00((.=_ 
Z 742.9 52.7 55.0 .00 .o•j .:5 55.0<1 L: 740.! .uoo, .. ,, 
3 743.0 57.5 95.0 .00 .00 .'t..7 ':)5,0(l ;:3,,:, 740.o .00170 
4 743.1 58.8 110.0 ,00 .00 .27 ll'J,00 34,:, 

,. 5 743.£. 64,j 160.0 ,1)0 ,l10 ,:,:: fo!),00 3t,,3 
740.8 .0(1.::.b 
741.: .l!U3,)8 

WAi<N!NGHHHHHF'ROFILE NO 1 EXCEEDS SURVEY DATA BY .(1 FT. Ct)f'<PUTATIGN BASED ON VERTICAL E;:rE,6;(1,,: •J~ END PJ'.N,5•, .. , • .,,. 
~ARNINGHl~HtHt.PROFILE NO ~ EXCEEDS SUF!\IEY DHA BY .1 FT. (D!iii=UT,HIOr~ BAS~D or~ VERTICAL E:~TENSION (if" END r'C!tn~H~J-f,·H'+~~ 
WAi\lHNG•HHHH<PROFIL.E NO 3 EXCEED5 SUF:vEY DP.TA BY .: FT. C:,,,PuH.TION BASED ON VERTICAL ::::TENSION ,:f EoD PC•Ir,TS«•t+••H• 
~ARNING>HfHHHF'ROFILE NO 4 EXCEEDS SUR\1£V DATA BY .3 FT. OMPUT!.TION B4SED i:>N VEF:Tl(AL EXTENSJ[IN OF E;sD POINTS,.•o•••" 
~INGHHfHH1PRO~ILE NO 5 EXCEEDS SURVEY DHA £( .4 FT. ()r:PUTATIOiJ DASED ON VERIIC4L E)ffEN;I 1=,N OF ENL· POINTS-,.++•++t+t-+ 

1 ~8P't. XEQ l1t/::.7 JQ4 17:56:40 OW)SS,) DRAIN-FPri;;, SrHA~iAS;~E CO!J:'IJT1r I P!ICHIG4N NS : P~G~ 
REV 11, 1)1/90 VERSIOt~ l..(l 

NC1, 

0 
l 

2 
3 
4 

HW 
FT 

739.00 
74'...87 
743.(il) 

74;:.~3 
743.J0 

(F3 

o.o 
3n,o 
55.0 
sj5.0 

110.0 

HL 
FT 

0.00 
.o,: 
.05 
,(lb 

.(Ji:-

EXISTING CONDlTIC•NS, 1.1':,-~7-:;r4 

n, 
FT 

l3Q,o,j 

74.::..83 
742..~t, 
743.11.., 
7 /.. :, - a 
' ' - .... .,-

STJ.RTING 
CSr11 

G .lJCi 
:,o,oo 

96.0,J 
! : (l, :,() 

Bi11DG:: 
CFS 

() 'I_I 

'(, 

,0 

,l.h;EP 
E,Q FT 

(UL VERT (1..I- VERT 
CPb ' thLA 

o.o 
- ,·, 
l, 1 

' q· ! ., 

' .. 
SI~ n~ 

ALT: 

1),0 

,:)3 .1 
53. i 

t-::!F' ~!t:iFi 
,L,F:Et TC1P ~!DT:-' 
S~ F": ~T 

1) ,(r 

J.•.C5 
~2·:, .1 

,_ :, -
- ,_,_,, j. 

5 74=',5t, !b0,0 ,l)t: 74:!,48 lo0.1jQ ,(1 .0 .=_,4 ::·.i 157 • ..: l,:'),t, 1/5,i 
W4Rr~lffuf-H-f-JHHtF'ROFILE NO 1 EXCEEDS SUFNEY DATA BY l.V FT. W~FUTAT!U~ Bli,SED ON VEhTI(AL t:,TEN;rnN 1Jr Erm .:,l='!i;TS+HH1'1.-H~ 

hli.RNii~G-f,1;+tHHt+F'ROFILE NO E}{CEEDS SLJ~\IEY [ll.,1A bY 1. l q. [llf;lPUT,HION BASED GN \/EkTICAL ~~:TENSW~~ ,=1r i:M· FL,lNTS1-,.t-1-1-f,1;tH 
EXCEEDS SURVEi' DATA BT ~;.-'GrHfHHHPROFILE NO J 

~J, .. J~HHf+fHPRDFILE fij!J 4 EXCErnS SURVEY DAT.A BY 
5 Ei~CEE[t5 StJRVEY DATA bt ilAf.'NlNGHHfHH>PRDrlLE NO 

l .4 FT. ((m;PLJTATION BASt:D (1N VEF:Tl(AL. El(i"Ei\SION OF Erl/D POH~T5f++1-+,-+H'f: 

1. 7 FT. Lllt•iPUT~TION BASED Or4 VERTICA:.. E:,TEt1.SIC1:~ (IF Er\[, P1!iNTSut1..,-+.,-fi--a-

741. ,::;,) FT 
NO. UJL\I. WIUTH LEi-ltlTH LltS 

NCI. CUL~ERTS CODE 
HE!tlt1T 

1JF: Di ti.~i 

il/5 
If~Vi:RT 

1 

Ii/SP-~ XEQ C·t,IZ./ '"4 
REV 11/01/'\1 

NO. 

5 

ELEV 

f .i!),1j 

7{:•, l 
/-E.l 

-. -, .,. 
''4~. ' 

;::J• ,-,_ I~-, 

1.::J1:. L. 1;c: :4.5C• -;;•:i.oci 1?ei.1),) 

17:56:4" iJ.•lOS2Q D~FiN-FF'r1S 1 SrlIAl!IAS£EE COUNTY, MICHIGA/\i 
VERS!JJ~ .:.(1 EXI5Tifi,f ((i~~D!TION~, (1t-.::.7-'74 

SO Fl 

(,,1) 

~= ,-, •-'· :, ,._c, .... 

__ { ,'. 
-::: • .>" 

------tJR;:s rLcCDEu-------

. ~ '-' , lt• 
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RATING TABLE FOR SECTION 3Z.Z DA= 1.0 SQ Ml E,'.P WEF= • 00 CONT COEF = • 00 

NO. ELEV AREA Q ------ACRES FLOODED------- STARTING ,:RIT FRICTIC'f4 
FT SQ FT CFS FLOODPLAIN ,OTAL (5~i (. [1A/iW~E CHANNEL 

E~fl: S:.(1=·:: 
!="T ~T lfT 

0 7•O.i. (1.0 ij,(l 

LmJ G-RND 742. q 45.8 .=::;,,1 ,(,lj ,11 ,.'..! 

HHfi'iESSA&E- ELEV BELOW FIRST PROFiLE. FLO~ INTERPDLATED LINEARLY FROM C.HANf~E!... E'1:1TTO;t;t+++t 
BANh FULL 742. 9 45. 8 ~_':-,,1 ,(lQ ,11 .!l 

tffffl'IESSAGE- ELEV BELOW FIRST Ph(1FILE. FLOW INTERPOLATE[! i.IN~ARLY i="POM CMAf~NEi_ f,i)Tl(F~-H-++-

1 74.::..9 .f;-,.-:. ::·o.C· Jir:i .11 .1.::. :=.1•1,:i,:i -.--.,.1_.=. 

;_ 743.: 57.5 
3 
4 743.o •::.:.O 

5 743,i 
WSP, XEQ Uoia/94 

REV 11/0lt'',:, ',ERS;,:,·, :.0 

NO. ELEV 
FT 

55,(t 
05,,\ 

loO.(, 

.00 
.O(> 

.00 
.,:1) 

•C . .,. _, 

•)r_1]5S(l DF·,;IN-ff'hS, SriIAhMSS[E C00:tf'I, 
Et'ISIIl'\G CCtNDITIONS, !.)1:..-~7-"'r 
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CFS 

DA= 

------ACRES FL1))DCD--- -----

... !(-.:}) 

0 74(1,4 o.i:1 G.O 
I 

.GiiND 
FULL 

z 
3 
4 
-, 

74,:.0 
743.i 
743.! 
743.3 
743.7 
743.8 
,4°.! 

45,8 
45.8 
5~.5 
17.5 
9;,.·~ 

144., 
wSPZ XEQ 0o1~7/'i4 r::5t,!49 

REV 11/f)!,c•ci v:::=:SIYJ ~.l1 

3'),1) 
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t. .(l. .4t. .OU .uU .Ov ,,.,_ l.'13 l,UtJ 1,t.J1J l.v1 t....:.,b't ,._,...11 

3 ORIFICE FLOW FOR THIS PROf'ILE. COEF .80 
4 ORIFICE FLOW FOR THIS PROFILE. COEF = .80 
5 ORIFICE FLOW FOR THIS PRffILE. C>}EF = .:JO 

WSP2 ½EQ Ot,/27/94 17:5o:4" Ol'JC!SSO DR"IN-~f·ri;:, Si-iIAWASf:EE COUNTY, MiCHIGAN 
REV 11/01/90 VERSION ~.o El:ISTlNG COND,TlC,r,s, .,,_ -a- ?4 
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\..f" ... HL 

FT 

(l,,) ij,(l,) 

'35",(l 
•:i':,.() 

110.0 
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' '-•J. .... 
5 751.5 

WSPZ XEQ 06/<7/94 
REV 

• N,J. 

0 

LOW 6f:Nli 
BANt: Fu:..L 

5 

11/0ltC/(I 

ELEV 
FT 

7C• • 
r _11 ,,,__ 
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-~- . 1 .• ... , J. 

u.1..-. .,v.v .vv •'- .... /_J;.'•-'- l..J\.'•'.' 

108.2 loO.O .oc, -,-, 1.07 lo(l,(H.l 751.0 ""o 
17:56:49 OWC•SSO DRAIN-FP,15, SH!AWAS~EE COUNTY, 11'.IC..i.{IGAN 

VEPSION 2.0 E}:ISTiNG co-~IsITICiNS, Ot-27-•:;,4 

RATING TABLE FO~ SECTION Lb E,'.i=i COEF:= ,(H) 

ll,REA. (• ------1,l h'i-'-- l-1 ljli i:-11------- ~PIT 
SQ FT El . .EV 

FT 

*), r) 

33. 0 ,l.•l_, . ?: 
-.,-, -:,:, .... J'.: ,,: ,'}.' 
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s:. ... . - ~ 

(5.-.: G5,) .((' .4.:. 
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----------------------- :..IS: (C IND~T DAT~ Wi T n '....Ii11lT~~ CT :T!~,( --- --------------------

tiiS(~tRGE -l. 
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1,;5. 

CO~McNT DISCH~RGE C'f:1):'i ;:EECTI(·N 10 CF TfC(1(n,;GS.(1i_JT fr .. T~D ·>rZ.(1-0.t 

REACH 

SF.:"r•;r 
r. 
SEl:lf'"ENT 

32.'=I 

32.9 
,t)7 
:,- 0 ~·-· 

NvALUE .07 
SECTION 32. 0 

-~'10. 

ENDT~[ti 
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30(1• 
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':-0. 
(O;i\M!:NT CS ~:3.(i IS DELA1\£Y F:D.@ STP. 43+·)0 
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t), 
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ALT: 
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1 

-, .. I_,,.._,' .... :, 
o. 749,7 < C, .:.,c:, 

6, 7':iZ.5 ·c 
.... 1. 

125. 754.5 175. 
ENDTAFlf 

WSP2. XEQ O6/i.7/<4 17:50:~o 
REV 11/01/0 0 VERS!C1N _:,,:1 • 

-'! .... 

75:..f• 
75t.t, 

~ ,,:, 

__ =, 

75, 

I .•\..' ,,;, 

752.9 
758. 7 

O~C!SSO [i~•J.IN-FPMSf SHIAWASSEE COUrHY, MICHIGtN 
b.I~T::r~\J t:=1~~DiTIONS. Ot,-::_7.Y4 

------------------------------L!S~ ~: 1~·0, ~~•ft _____________________________ _ 
WtrPUTE .3_:,-:J -,, 

,:.,: , l 

----h------------------------Er~D OF ~l\' ii L!~:"~f/j ·-- ---------------------------
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H-¼-J-JJNARNING - S~l7. ::.3,1 ti:: JALi.£~ 

:,-, , 
_,_,, ! 

~1L•.1=13E,=· r,;:j\::~-cp,;J S7If',...i'S51:E (!JLJNT f; frlICt.IG;-4~ 
E, IS'.~r.;G ,:1=1JJI•iTI:1r~S, Ot<.7-•,.: 

,-, 

' 

,_·•,\_} 

.=_(,' '_l 

., ' ,._,_,_, 
4:3. = 

4:::.q 
1_,S,,J 

1 ,-, ;:;I.' 11! 

------j'..l_l-'"l::.::i i-LU·JLl1:.~1-- -----

,ur; 
• i)(J 

,i}) 

, l_)ij 

• (HJ 

. ,) ) 
• ,)(l 

• .=.t, 

,St, 

.59 

.5B 

.5"~' 

... i.:: 

,'Jc, 
.Si.:, 
7' ... 
,:,:, 

.=_() ,(H) 

L.",,(l( 

7':,.ij.) 

11J'),,\t 

ri~>EKSC£1 O;: SEGMENT AT ELEVl\T:;:01~ 75~.8() 

,-, r, 
,:: ,i" 

J wSPi ,:tQ '):._,/_ 7iw. i?.5~:.,i-=, •=j~'(!S;:1 r1;:'AI;,i-Fr·r1S, SHIA.~iAS3E:C (('~r~T l' 
E,~lSTJN,~ CCJNDITlOt\S, 0~,-27-q4 

NO. CF.3 hL 

FT 

(\ /\.(' 

_,),,_) .Sl 
./_(l l,:;,_ 
,::.;::;,) - :, -

/'3,1_1 2., •X; 

• 
-:,,_ 

- -"; 

)i!J 

FT 

,:,.01) 

.::J.Oi_i 
41).!J!) 

,:5. (i,._: 

7"5.(,1_) 

~:::,• ~-~r••::, ~- -

-,-,r-,r,-
,=,, iJ.'t::i.: 

·:.1: 

.,1 

.u 
,il 

'..:.'u ;, 

,_:() 

~h'~A 

S} FT 

().:) 

.5·) 

CFS 

1j,O 

tS.G 
75.•:1 

~·)S.1_1 

r r 
!..'/ J 

_1,,-, 

751. 7 

-;.:--
' -'-•) 

1::.,5 

.-, ,! \,-.-,-, 
:..UL¥!:}" I 

-, -, .t, 

,., .t 

~ ,_1::._-, 

ws : 
/.LT: 

t,;s : 

ALT: 

.(,0247 
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..;EJH 
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.~(, 
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R4TING TABLE FOR SECTION ,·3.1 LO SQ Ml EXP COEF= .00 CONT COEF = , 00 

r,O. 

• 0 
LOil- GF1ND 

stHnr1C:55J.,Gt
BA;;:r r°uLL 

ELEV ,REI. 
·T r, Sr~ FT 

749.7 
...... :i 

75:...8 :..:.. 5 
E~E~ Bi:LO.,.i FIRET r:;:,c1;ILE, 

753.I· 

755,s 

4.::. J 

1 t'2, 1 
53':,,: 
,L- •; 

'i 
rr::= 
"'" 

(,. (, 

1(1 ,(; 

_), .' 

l,,_1,(, 

:5Jl 
:,:,. ') 

------ACRES FLOODED------- STARTING 
~LG1)DPLAIN 
D~,~A~~ (;if.rt.EL 

,(,i_l 

_,)() 

-= , ... _, 

TOTAL CSM 

• .:.o 

,.=_(l 

~RO~ CHANNEL BOTT0~1t+H1 

• ,,,j 

1.45 
l.o4 

.:.O.Ot1 

4(1.00 
05.()() 

75.i)r) 

CRIT 
ELEV 
FT 

751.3 
751.8 

75.=_,4 

FRICTION 
SLOPE 
FT/FT 

,1)0057 

, (J(:(:r)l 

, (il(.i(ll 

FLOW TOP 
WIDTH 

FT 

41.5 

41.5 

-,- - -
_,;, ....... 

75:_,::; ,,)(ltJ!,J(1 ~4q ,L 

VEF.II(AL El:TEf!JSI,=1'ic l)F ENb POlNTS~H+H-1-h+ 
WSP: ~EQ LJtJ;..7J";J4 ~7:~::.:q ( 1•.C1S~1j L'ir-I:~-~p;;~; ;i-,:li~1~Si::t rne;~Ti I NICHIGAN 

ii:EI/ 11 /:;Lrnt) VE~SI,J;~ :_;) ~,:1siir.G co:,;r:•= trc:?.::<, 1:b-:..7-:,t'. ~~, 

----------------------- LIET ,JF I'~F'U! [i.:,,., rJ~I;-; L..1·,ITED ~DITI1,,;1j-----------------------
8\l, 

t.ND .. IOB 

i<rn 1jo(:.7 J':14 
ii£y' 11/01/9(1 

----------------------- :..lS7 .i, IreL ! i)A I;, -~~ !~ L~MilCS c~ 1::N\.. -- -------------------
EN:lR~1:J 

SCS ~SPL vERSIOr~ 11,,·ii,'::;,_, 

INPUT = 4:B01=t,~J3F.=..D;:,I 
OUTPUT = C:BOL•~SP.:..C•L:T 

• 

uC: • 
)'II.I • 

ALT: 

1~5 : 
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25 
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1__ ~SP,G£NR12/27/93l!:32:55 
JOB TR-20 FULLPRINT SUMMARY 
TITLE OWOSSO.I DRAIN-FPMS, SHIAWASSEE COUNTY, MICHIGAN 
2 XSECTN 6 1.00 733,Zll 731.~0 
8 338.O(l 0,0 O,(l 
8 731.70 .10 ,53 

C•·• •' 
8 
8 
8 
8 
8 
3 
g 

9 ENDTP-L 
:.. ;:SEC.TN 
8 

E, 
8 
8 
c· 
t 
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8 
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0 ENDTBL 
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730:>0 
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oB.O\.1 

Q 
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fh r 4 BOC> f I fo, 

oi Diw '-J ,eoa/. 

• 

Fi 11,, o,.,, I = 1.JJJPov.101O. w(( r 
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08•8'8t '0,13 ...... 
R.CN: 77 
Tl : /, '2.I 

L=.3100 1 

rJ 

ND .SCA/...£ 

OA ,59 .R,. ,<11,.,,'-
RtN: 75 
Tt: /./l, 

• 

5TR. 6 . 

8,----~ 
DA: 29tA,' o,q,_,, 

• 
/{(/J: 73 

7 ( : 1,10 

5Tf!.1 

, . • ~ D,l = 2.33 fl,• o.%~; 
· ~11): 79 

OdJ , ,. Tc=t,9, 
. . oo. 

... - , -

0,<j; 2.7'/fl,:0.4~"' 

Ren!: 10 

Tc: 1.~1 

.f5JA,:0,24,,' • 
Cl\): 7C Jl CD 08, 435 fl,' o,,i .,, 

''-'0,1,3 ~~ I ~cro:,s 
: ' IP,.,J / T t = 2 ,15 

.0',10/ ·, ~r ,,.~ 
~~~1~- ·--

DA,~8»,•o,!ll.~ ,;{'_ o ! 
Rtl\l:71 •'-_)· 
Tc• /.14 

F.tu,o,.,t: T/?,.'lOOWOS, PltT 
-- -.------· -

. :rO WOSS:0·~.1)1( f>tflJ ~ F. P. m;s~-
'TR-'2.O .SCI/Em nr tc 

U.S. DEPAR'IMENT a: AGRICULTURE 
41 SOIL CONSERVATION SERVICE 

/ Dote 
o..-.T..P..IJ ____ .8:'l.J. ------------------
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Ocown------- -- ---- --- ---- ----- - --- ------TIM .... ______ -------•-
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~l!J~ a..Cltd---------- ... -- ----
. -2 SCS ENG I R e•. 7-16 
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09/02/94 13:05 'B517 337 6905 • 
~TSDA~SCS 

trl1c'1,..,~.... Owr1J10 /),q,",, ff111.5 
TO !3 J 

Otio b,, I I? 8 / rlooJ 
) 

li!J 002 

Bt?we.er--. 5cft .30 c,...,J Ocl!J ;781 qrtrox,~-,,/,1_; 
4, 7 9 111 of rq10 .ft// ,,, q Q,1-- hovr 
f Pr Id cl. Th /J (ll';J/ rd x. /'-Jl q /,J a 1ooy r'i ✓ 
24 hour /c.(1111.fal/ ot 4,8.5 ,;,chrJ, ~/so)6WJJJ.: '/.81,',,, 

/(lchrJ of ro,n f,// 6 iit,Jet11 .trft 2c Q,,J29. 
ACM WOJ JI. /:JreJ/cTeJ f"fooJ c/ri.1ai,o-,J 

for i),t JOO -Y'q/ rloorl Wfl f u11il,,ri a,2fl, 

of a cf vq} A1 ih 1/-./qt'r,,, c levq1,,'1J ob fr,- v,/ 

dv,,".'l f}.q Ori I l~'fj/ floor/. If JAovlc/ /,( 
no1,J 1/,c,/ /q,.,JuJe 1,,-, fl,,J e,,Vf/-/,rI/,,r/ 
/J· bo.r1f'Q//,1 fh( Jq,.-,, /JOv/ o,J r~ /9i/, 

? - ( -~i\--
1ht frtd1t-leJ w.sp,1)0 frt1"" -f)it TR.'lO fY\oJltlI,(S'e(.13,f 
f tJ,. J 'v t··I vrt ff t, I.S 73 7. 34 f-f \.. tl-,;,J boo~ 

r), e e.l e "''li,o,,1W~~bJ ,/.,,,/ :f0 r 11}, O t f I I?~ I 
, l 

flooJ 15 737,1-5 qf 908 Fl,/rh,.,- o,-,c/ 
7~7, /8 q7 B'lO .fo:f~ L} Ot'lf. (sn I\H~1.\,d;J/,J-.1) ""1,.s) 
7 /, r f" ,j,,/,.J ()/1 l,oo / re-~, /lie 77 "Z ~ frlallt 
ror Jl/'..rr/vri/lS IS 739.C3. 

1 /2 t t / c u q f ru '1 H._ifio i. J,,, ,,., ,/ To r f I, ~ 0 ti ) ) 9 B / 
) 

flotJJ JS 7 ~9, 1 b a7 /3 /?_ /Jr, l""ltt-, .r?. 
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Ou1CIJJO 

• I /~Bl FlooJ 
I 

Be_1wteri 5cft .30 q~1! Otflj ;Jf;/ qrtr0)(1Mrl1J_; 
4, 79 11. of rQ/1) fc)/ ,,, q_ 1-1-- hovr 

rrf1d J. Th,J !,1;.1; rdx.1~1q/,.J O /oOyc<i/' 

24 hovr Ra11fal/ of 
14, 8..5 1:., ch•J 1 /J}so>b'-U1J1; '/.81,~. 

J<1tfi1J of ro,n fel) lei'.,Jerri .frff 2( c;riJ29, 
AC.rt\ wos JI. frec//c.feJ f'looJ r./rva1'0-.J 

• 
for 11-ic JOO 'jeq/ rlood Wei ( w,7/21,., 0,2fl-. 

of acfvq) A1 1/2 vvqft,, {levq-1,,,.,,,.J o/2ftrv,/ 

dv1'",1/ (J,c Def I I 9/j/ floor/. If fAovlr/ 6i 
noi, J 1/10 7 / f/ 11J uJ c_ t,i fh tJ e,,V</f'\ /"fhrc/ 
J.J · ba.r, r ((//,1 l/1 Jq,,, . ...,, /10 v./ ()'J I-? /991,. 

• 



• • , • 
SEPTrf18(R I 9 8 I DAILY PRECIPITATION (INCHESl NICHIGA.N 

.....I DAY OF MONTH STATION "" ,-.. 

= 1 2 3 4 5 Ii 1 8 'l 10 11 1 2 1 3 1 4 15 ,-.. 
LOWELL 2 SE E, • I : T • , E. T 
LOWELL 5.n .03 . I& 
HILES 5.E.O • 0 I • 2 4 T • , 2 
SOUTH HAVEN •• 5 E. .n 

SOUTH CENTRAL 
LOWER o, 

ALBION 3.87 T ,80 • 0. • 0 2 .02 
8ATTL£ CRH• 4 , 8 4 .• 2 . II ,04 T • I 0 T T 
BURL1NGTON 3 E 4 . £. 3 T T ,48 • I 5 . 5. 
CHARLOTTE - - - - - - - - - - - - - - - -
COLDMAlER STA TE SCHOOL ~.24 • 1 4 . 0 I . 8 2 • I 1 • I 7 • 0 7 T 1 • ,2 
O!MONOALE , MSW • • ,0 .04 .02 • 7 8 · 1 l • 01 .00 .07 
EAST lAHSJNG 4 s 5. 1 3 T I T 1 • 1 8 • 1 T T T 
EATON RAPIDS 4 , '9 1 ·t 1 • 0 7 • 2 ! • 01 • 1 0 
GRANO LEDGE 5 • 1 4 T ... .o .25 . , • 2 4 • 0 3 
PAS.TINGS 5. 2 8 T .05 • 1 4 --HASTINGS 3 ,. 3. 8 0 -~? T • 0. • 0 3 • 1 1 
H!LLSOALE 5.30 T • 0 • 0 ! ,. q{ • I 8 .25 1 • 25 T 
I OH I A 1 WNW S.24 • 0 • 0 4 .25 
JAC'K.SON FAA AP 1 . 0 1 • 1 : 1 • 21 1 . 3 4 T • 0 3 .OE. 
LANSING wso AP I IR 8, 0 1 • 3 2 • 0 2 • 21 • 74 T . , , 

' HUNJTH 5 SM 5. 1 0 • 0 1 • 0 5 • 0 1 1 • 3' • 01 .04 • 01 • 1 3 • 1 7 

--
NOTTAWA 3 S£ 4. 22 .38 

1 • 01 
T . 2 4 . '!-

OWOSSO WASTEWATER PL •. 1,: T T , • a 0 T • , 1 T 
SA[NT JOHNS 5.8 

1
21 . o: 1 • 0 0 .02 • 3 3 

THREE RIVERS S.15 • 0, • 3 2 .24 • 51 
WHITE PIGEON 3 ENE 5 • 4 El •• 2 • 2 , .26 • 3 7 
MJLLlAHSfON 5.38 I • 0 I .35 • 1 2 .os 

SOUTHEAST LOMER , 0 
AOAIAN 2 NHE '9 • 4 7 • 1, 4. 7 4 • 1 7 T T • 1 3 .08 .o, , • 0' 
ALMONT 8 . 1 t . , . • 0 ! . ~ ~ 3.,7 • 2 1 .04 .OE. • 0 1 .n 
ANH ARBOR UNIV Of' t1'CH ~.04 I T 1 • 0 1 • 7 7 .o, T .OE, T • , 8 
CHELSEA E.. 7 4 • 0 ~ 1 . 0' 1 • 0 8 • 3 8 • 0, . 1' 
DEARBORN 

I I f 
4.83 • 5' • 01 I • 1 0 • 3 5 .05 .33 

DETROIT CITY AIRPORT - - - - - - - - - - - - - - - -
DE TAO IT IIETRO wso AP 5. 4 7 • 0 7 • 0 1 1 • 0 4 , • I& I T .OS .05 • 1 7 
FLINT wso AP 7 • E, 5 • I 3 • 0, • , 4 1 • 5 5 .04 T • 01 . 0. .02 T 
FLlHT 7 w E. • 1 5 .27 • 0, 

• 0' 
1 , , B .5, I • 1 7 .04 • 0 2 

GROSSE POINTE FARMS 4 • 0 3 T .05 t • 0 1 • , 0 .ot • 0 I .,o 
HOME LL WWTP •• 5. • 71 -~~ 2,. I .38 • 0. • 1 
LAPEER 7 • , , •• 3 , • 1 2 • 0 3. 7 2 • 1 7 • 1 7 .02 ,OB • 0 \ 
MILFORD GH PROV[NG GRN 1 2 • 5 1 .08 T 2.6' 1 • 50 T • 0. .08 • 0 4 T 
MONROE 5 • 5 E, .02 . o: .07 2. 38 .01 • I 5 • 2 0 
MORENCI ~ . 7 1 . ', i • 11 • 0. 5. I 8 .05 T .27 T 
IIT CLEMENS ANG BASE 7 • 38 . , T ... .20 T T • 1 3 T 
OXFORD - . - - - - - - . - - - - - -
PONTIAC STATE HOSPITAL 4 . SC • 1 C T 2. 25 .30 T . 0. . o. T 
PORT HURON £,,88 -~t T 1 .41 . , , T . 2. • I 7 
WASHINGTON 2 NN~ ~. ~? •• • 0~ 1. 36 • 0 \ • 0 S • 1 0 T 
WILLIS 5 SSW a., t . 0 5 T •• 1 • 7 ' .,o • t 0 

• 1 : 
. 5 1 

tALE \ NHE s.e, .,o . o. .o 2 • t 5 • 2 8 .02 • t 3 
TPSILANTI EAST 111 CH u 7 • 0 6 .07 .o 1 1 • 0 4 2 • \ 5 .as .28 

,.,v· 
-~-, 

' 
: 



Sec RcrERtNL.c. 

mz-·· · s 

DAILY 
STATION 

1 f, 1 7 1 8 1 g 
LO"ELL 2 SE .OB 1 • 3 3 • 3 5 • 01 
LOWELL .38 1 • 3 5 • 3 8 • 01 
NILES .OS • 2 2 
SOUTH HAVEN • 2 3 • 2 3 • 0. 

SOUTH CENTRAL 
LOHER 0 S· 

H8l0N .07 ... .30 
BATTLE CREEK • 1 5 .27 T T 
BURLINGTON 3 E • 1 4 • 0 s . 2 2 
CHARLOTTE - - - -
COLDHATER ST A TE SCHOOL .31, • 1 S 
OIHONOALE 1 HSH • 1 8 •• 2 • 1 7 
EAST LANSING 4 s T . 5. • 1 7 
EA TON RAPIDS • 1 ! ,45 • 2 7 .03 
GRAND LEDGE . 4 S ·• 3 1 HASTINGS • 1 4 .41, .H 
HA.STINGS 3 SE .07 . 4 2 • 2 4 
HILLSDALE .o• . 's • '0 
ION I A 1 HNH .07 1 . 1 3 • 30 
JACKSON FAA AP • 4 8 • ' 4 LANSING HSO AP I I R .55 .20 
HUN I TH 5 SH . " • , 4 
NOTT AMA 3 SE .os • , q 
OWOSSO WASTEWATER PL 1 · 1 . • 3! 'l, ... 
SAINT JOHNS .•o -': 8 5 • 0 S 
THREE RIVERS n• . , 

: 2 cil : ; ;I MH I TE PIGEON 3 EN[ 
M'"ILLIA1'1STON • 0 , .• s .20 

SOUTHEAST LOWER I 0 
ADRIAN 2 NN[ .ss • , 0 
ALMONT , • Q 2 . 2 2 
ANN ARBOR UNIV 01' l'1 I CH • , Q .&2 • Q 8 
CHELSEA • 5 3 • 23 
OEARBORN •• 8 .20 
DETROIT C I TY AIRPORT I I R - - - -DETROIT 1'1E TR 0 HSO AP .75 • 1 S • 0 S 
F' LINT HSO AP ,53 • 3 7 T T 
F' LINT 7 H • 8. • 2 2 
GROSSE POINTE F'ARt1S • 1 3 • 4 2 • 2! 
HO HELL HWTP . b 2 . 2 4 
LAP[[R , 3 4 • 8 0 • 0 2 
HILFORO GM PROVING GRN . 44 • 3 S • 0 4 
MONROE •• 1 • 3 0 
HORE NC I 1 . f:. 7 .os 

• 1 : HT CLEMENS ANG BASE 1 • 0 S • 2 4 • 2 7 
OXFORD - - - -PONTIAC STAT[ HOSPITAL T .•a • I 5 
PORT HURON • 5 3 • SE, • 1 7 • 0 I 
MASHING TON 2 NNH 1 , 1 ~ • 3 I 
MILLIS 5 SSH I • E, 8 , 4 4 .oi 
YALE , NN[ • 3 2 .H • 0 2 
TPSILANTI EAST 11 IC H u ,55 • 2 8 ' 

SEE A FERCH 

a cs 7 ?t :: 

PRECIPITATION !CONTl 
DAY OF MONTH 

20 2 1 22 23 24 25 2 f, 27 28 
.•s .04 1 • 00 1 . E, 4 ... • 0 8 • 4 8 1 • 3 0 

• 0 4 T • 1 1 3. 1 5 
1 . 2 4 • 0 2 • 11 • 7 2 • 1 0 

I • 1 '5 T • 0 2 • 0 4 .o• 
• 7 3 • 0 1 .OB . 2 \ • S 4 • 0 I 

1. 0 2 T • 0 • . 5 S . - - - - - - - -
. 5' • 0 • • 4 1 • 2 5 

1 . 0 8 • 1 0 • 4 ' • 4 0 
1 . 5 2 .03 . 4 I . 4 2 

• I, 0 • 0' T ,02 . 23 . 8 • 
1 . 2 2 .03 •• 3 • 7 7 

• 0' ••• • 0 ' • 0 4 • I, • 1 • E, E, 
•• 7 • 0 4 .50 . ., 
.42 • 0 7 • 2 7 
.•a .OS .87 1 . t 0 

,Sb .03 .34 • 3 2 
1 • 1 7 T .22 . sq 

1 • 0 8 • 0 I, .04 .ss 
.38 • , 5 1 • 1 J 

-· -·-· so . ~ ·~ ;,-· ......... • 4 5 1 • 3 ~ --··· -• 0 2 -~~ 
:i..-w,O-..,_A ----- t ·:nl , : i ~I .us . " 'I . . "I .24 • , 5 .so 

1 . 7 E, .28 • 41 

. 4 5 • Q 4 • 0, .2S 
• Q 1 • 0) 1 . 1 2 • Q 2 • 1 , . , s 

• 0 1 .a• .02 • , 1 , 3 1 
1 • 0 J .03 .ss 

. s j .OS • , 0 . - - - - - - -.so T • 0 , .04 • 0 4 T 
• 8 8 • , 0 ••• .22 • 0, 
• 0 3 .75 .35 • 7 5 .03 
• 0 q • 7 0 • 0 5 .02 T T 

1 . 0 8 .08 .30 
• , 8 . a , . , s .55 

1 • 5 0 • I 2 • 0 4 .04 • 5 2 T 
.H • 1 5 
.• q .02 • 8 1 

• S 0 • 0 ! T • 0 7 T .05 T - - . - . - . - . 
1 , 0 4 .o. . ,. 

, 8 I .02 • 0 S , I 0 ,OJ • I 3 T 
• I I .84 , 0 1 .OS • 1 I 

• 8 0 .33 • 01 . , 1 
, 4 3 • JS .02 • , 0 .lb • 0 , 
• 8 5 .03 • Q 2 , 2 1 ,25 'J 4 

: 

E NOTES rOLLOWING STATION INDEX 
1 1 

2221.e. 
~- ... ------

P'IICMIGAII 
~£Pt£HB(R l"tBI 

2 g 30 31 
T • 8 3 

• 8 4 
• 0 7 • 7 5 
.os 1 • 3 7 

-
T • S 0 
T 1 • 5 0 
T 1 • 3 2 - -
.05 1 • 1 5 
T .85 .-,/ • 0' .•5 
• 0' ,88 
• 0 2 .H 

t • 2 1 
• S7 

• 0 7 I , 25 

T ' : ~ t 
T 3. 43 
T . s, 

.so 
.: .. _05 ·- ,. X 

···: o l . 
• u . 2 • 1 ~ 2 •• 

• 5, 

1 • S 0 
• Q 2 
• 0 3 • 7 7 

. 8 1 
• 3 7 - -

T .so 
• 0 2 2. 2 4 

.OE 
• 2 1 
. 51 

• 0 3 . , ; 
T 5.08 

• 8 S 
,05 • 8 4 

2. S 0 - -
T 

.es 
1 • 8 0 

T 1 • 5 0 
.02 

. g 1 • ~ 2 

/ 



- • OCTOBE ~ 
--' DAY OF MONTH STATION cC 
I-
0 1 2 3 4 5 b 7 8 q 10 11 12 1 3 14 15 I-

DAILY PRECIPITP ... TON (INCHES! 

ICE NT C t TT 2 SM 7 . 8 0 13 • 1 7 . 0 3 . 0 3 .OS . 3" . 0 4 . s' 
LOL-IELL 2 SE 4 . 0 0 2 . J 1 .OS I . 0 2 . 3 S . 0' .3E, 
LOWELL 3 . q, 2 . S 0 ,40 •• s 
NILES 1 . S 2 ,03 .23 I . '' .04 • JE, ,02 
SOUTH HAVEN 1 . E, S 1 1 • '4 I .25 .23 • oe, 

SOUTH CENTRAL 
LOWER OS 

ALBION 4 . q b 2 . 8 0 . 0 4 I I ,20 
BATTLE CREE I( 2.34 • s 4 . 0 4 I I . 0 3 • 0 4 • '0 • 1 4 
BURLINGTON 3 E 3.38 1 . 2 5 . 0 3 .08 . 1 e, 
CHARLOTTE 3. 2 3 1 . 4 5 .03 I , 01 . 2 3 , 01 • TE, 
COLOMA !ER STATE SCHOOL 2.05 . 0 3 I .o• I . 0 7 , 01 
OJHONOALE 1 MSM 3. S& 1 . S 7 . 0 7 . 0 2 . 2 4 , 01 • 1 2 
EAST LANSING 4 s 4 . B 0 2 . 8 2 .02 T T ,e,s T • 1 4 
EATON RAPIDS 3,E,2 1 . 5 5 . 0 4 .28 T T T T T . 14 
GRAND LEDGE 4.Jq 2.48 .o• T . 0 4 .n .02 .20 
HASTIMGS 3. 2 J .so .05 ,OJ .02 , 4 0 , 2 7 
HASTINGS 3 SE 3 . 0 8 , s s ,Oe, , 2 4 , J 3 
HILLSDALE 2, 3 0 .• 4 • 0 3 T T , 1 1 T , 0 4 
IONIA 1 MNM 7 . 1 3 5. 1 2 , 0 3 . 4 8 ,03 .n 
JACKSON ,u AP 3.30 .28 T T T . 1 7 .SJ T 
LANSING MSO AP I IR 1 . 2 8 , 0 5 . 0 1 T • 0 4 .20 . 1' , 0 2 
HUN I TH 5 SM 3.&0 1 • 1 4 • 0 4 , 0 1 . 0' ,04 • 0 2 • 0 7 
NOT TAMA 3 SE 2 . 3 1 •• 5 • 14 ,-,, 0 "I 

• 1 4 
OMOSSO WASTEWATER PL 5.SS +· 7 

• 0 5 ,2 2 . J 1 
SAINT JOHNS 7. q f, 50 . 0 4 T 

. j ',; 
, 3 J 

THREE RIYERS 2.28 • 3 4 . 0 4 . 1 0 T . 1 8 
MH I TE PtGEOH J ENE 1 . 7 b , 12 ,05 , 1 2 • 1 4 
MlLLIA11STQN 2 . 2 1 . 4. • 0 2 .25 

SOUTHEAST LOMER 1 0 
AORtAN 2 NNE 2,e,2 , 0 4 . 0 3 .04 .08 T . 0' T 
ALMONT 5.&S J . J 7 . 0 2 .ss • 0 1 

E~~L~~~CR UN!'! n< M!CU 0 H , n, 03 . 0' .05 T :8~ L JB 1 : 5 1 .02 .o• 
DEARBORN 5.85 2 . b 4 ,07 • 1 2 
OETROIT CJ TT A tRPORT I I R - - - - - - - - - - - - - - - -
DETROIT HETRO 1150 AP J.S2 . 7 0 . 0 3 T T . 0 5 T T 
f" LINT MSO AP J . 0 S , . a o .02 T T . 32 . 2 1 .OS 
rL l NT 7 w 5.90 J. s 0 .03 , 1 8 , 0 4 . 31 
GROSSE PO iriiE ;:ARHS 8. S 4 4 . 3 0 .02 T . "'2 T T 
HOWELL WWTP 5.43 3.97 
LAPEER Ei. Ei 8 3 . 9 3 ,05 T . 0' , 41 .03 . 0 1 • 3 0 
HILF'ORO GH PROVING GAN 4 . '5 Ei 1 !.. 0 T . JS , 1 2 T 
HON ROE 5. 2 3 , 7 0 .50 . 2' 
HOR ENC I J. 5 e, .02 T ,02 .25 ,02 ,02 
HT CLEHENS ANG BASE 4 . 3 Ei , . 2, T T , 1 2 T , 0 1 T 
OXF'ORO - s. e,o . 7 0 .27 . 1 1 T .OS -
PONTIAC STATE HOSPITAL Ei. 90 4 . 7 '5 , 0 2 . 1 5 • 0 1 ,02 
PORT HURON 4 . 2 '5 2. 0 0 T T ,35 .04 
MASHIHGTON 2 NNM 2.77 1 . 2 0 T T . 1' , 0 2 T 
MILLIS 5 SSM 3. Ei 4 • 5 0 . 0 1 , 1 0 ,02 
1' ALE ' NNE 5. 1 3 2,E,5 , 0 5 . 3 4 . 1 • 
YPSJLANTl EAST HICH u 3. 3 ~ 1 • 01 T T I ,05 T 

l 
-

' -
.. 

' 
SEE Rt,EREHCl NOH.:S F"OLLO 'iHG S,ATiON INOEX 

' '0 I f: ., I I 

·/ • ~ : 

...) 



.- ,,,. 

DA I I y PR IP I TATION I CONT l '111" •GAN . OC TOBE~ 
n " \.J ,.. r- lJ I"\._, T t I 

STATION U I-\ l u I"' rt UN I H 
1 & 1 7 1 8 1 q 20 21 22 23 24 25 2& 27 28 2 '3 30 31 

KENT Cl l Y 2 S" .07 . 8 I .34 .02 T 33 T . 0 4 . 
L OHLL 2 SE . 0 I .so • 0 2 . 3 7 T T 
LO"ELL _ 0 4 • J 4 .04 .07 .04 TOJ "4 l LES , 1 8 .as T • 0 3 T ,OJ T 
SOUTH MAVEN • ' 7 .JO . 0' . '4 . 2 0 .04 T 

SOUTH CENTRAL 
LO WE A oq 

ALBION .o • IS T r .60 .20 .so 
BATTLE CREE~ . 1 i . 5 4 • ' 0 . 0' .46 T . I 2 .07 
BURl.lNGTON 3 E . ' . 4 7 • 2 7 ,38 .06 . ' ' .35 
CMARLOllE . 0' .o . 2 I . 0' .02 ... .05 .04 . '0 .04 
COLDWATER ST ATE SCHOOL . 1 ' • 4) T . 4 0 . 0 S r . 0' .75 
Dil10NOALE 1 "SW . 0' • 33 . ,; . 0 3 . 4 6 T .04 . I 3 : 0 1 
EAST LANSING 4 s • 47 . 0 5 T . 31 . 0' . 1 ' . I 3 
EATON RAP!OS .69 . ' 5 .35 . 0' .06 . '4 . 2' 
GRANO LEOGE . 0 1 . 5' • 2 8 . 0' . 0' • 4 2 . 0, .OS 
H-A'ST lNGS .03 • 47 • 5 2 . 0 3 . 3. .OS .02 . 0' 
HAS11NGS 3 SE .02 .so • 3 7 •• 5 . 0 4 . 0 ! .03 
HILLSDALE T . 2 9 . ts .20 .35 r . 27 . ' 8 l ON l A ' """ - .• 0 • 1 3 .55 
JACKSON FAA AP . 2 2 . 3 ! l r • 71 . , 8 '· 0 1 T . 7 S 
LANSING wso AP I IR . , 0 .29 t . 3 7 T r r .OS 
HUN11M 5 SW . 0 ' • , 7 • '3 I .% . 1 3 TO:J .24 .60 
NOTT AMA 3 SE l .55 .Ji .. ', i .T . I 0 .28 
OWOSSO WASTEWATER PL • 0 I T • I 8 .0 • 0 I . 0, • 4 . • 0 3 • 0' T 
SAtHT JOHNS .28 .45 . IS . 2 1 

.02 -:~:?EE. A.t VERS .02 . ~~ • 3 3 . 2 5 T . 0 I .o• 
WMZT£ PIGEON 3 r~E . 0. . . .20 . 2J .04 .09 ,24 
MlLLIAHSTON . 0 ! . 60 .46 . I 5 .26 

.--
SOUTHEAST LOMER 1 0 

~ 2 al . o ,I . ~~ AORJAN 2 HHE .03 • 38 . , 7 T .07 1 . 0 1 .D2 
At.MOH"!' . 0 !! . 0 1 ,!C . , e n A T7 : ~ e :~s ...... I ANN ARBOR UNIV OF HJCH T • 2 7 .05 . 3 S .O& . 0 ' • 0 f .05 
CMELSEA .. '. f • I 8 • S 3 . 2 8 

• 0 ! 
.38 • 23 

OEAR80RH •• .05 .05 • 3 8 .&3 T .• 2 I , 02 
OETAO!T C [ TT AtRPORT I IR . . - - - - : - - - . 

, : • e - - - . 
OETRO! T METRO wso AP . 1 0 .. , l . 29 • 7 4 . 0 1 . 1 ' FLt~T wso AP . 1 C • 3< .. , . 0 T l . 6 1 
FLJHT 7 " .OJ . 3 .05 .02 . ., I ,1b . 3 4 
GROSSE PO [~TE rARHS T •• 8 • 0 7 .28 .&o . 3 1 . 0 ~ 1 . 7 7 .20 
HOWELL MWTP . 2 8 T l . 5 3 . 2 0 . , e • 3 1 
LAP((R ,06 T • 3' • ' 8 • 2 3 .38 . 0 7 1 . 08 . 0' .02 
1'1JLF"ORO GH PROV fHG Gl>H • 0 8 .2• T . 8 J • 2 8 .oe T .87 
"0HROE • ·H r 1 • 2 ! T . I 0 1 . \ 0 1 . 0 5 
iiOiH:UCl T • 0. • u ' . Ct, . ,. T .OJ ,48 1 • o a 
KT CLEMENS ANG SASE • 1 2 • 3 7 T . 7 3 . 5. T . 0, 1 . 2 5 oxroRo • ' 7 2 . 1 1 
PONTIAC STATE HOSP[ TAL .03 .B .05 . 0. • 5 0 . 2 2 T , 1 1 • 7 5 
PORT HURON .O& • 2 8 T • 5 f • 41 . a, . 0 7 . 5 2 
\.IASHlHGTON 2 HNW • 1 5 .07 T .46 .20 • 0, .55 
MILLIS 5 SSW .05 • 3 ! , I 8 : ! l .04 .05 1 • 4 E, 
YALE 1 HHE .02 

. 0 ! 
• 2 5 • 0 3 .• g • 0 2 .as . a 1 

TPSILAHTl EAST 111 CH u • , 5 . 0 J . 4 • 4 7 . a, .05 1 • 1 4 

SEE A'rtRtN E NOTES fOLLD•lNG STATION INOU -
'' 
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1 
03AU694 09:00:58 

111111111111111111,111111111111111111 
HEC-2 MATER SURFACE PROFILES 

\...),rsion 4.6.2; llay 1991 
llfllllllllllllllllHIIIIIIIIIIIIIIII 

Tl IIIIOSSO CD!ISTOCK DRAIN 
T2 ENCLOSED PIPE 
T3 

JI !CHECK IND 

J2 NPRDF !PLOT 

NINY 

PRFYS 

-1 

!DIR 

XSECY 

J,-I ,f 

I I xnnn nnx 
I I I I I 
I I I I 
xunn nu I 
I I I I 
I I I I I 
I x unxn nnx 

STRT 

.00785 

ISECH 

IIETRIC HYINS 

FN ALLDC 

nxn 

0 

100 

IBM 

uux 
I I 

l 

nxn 
I 
l 
nunx 

HVDROL EIIBJIIEE!l!lli C£11TER 
609 SECOND' STIEtT, 8111TE D 
DAVIS, CAL!f1IRIIIA"'91iij·4687 

(916) 756-JW4 
·••=:::::::::::::1:;::::1;;;:;:t;;;;;;; 

PASE I 

THIS RUN EXECUTED 03AIJ694 09:00:58 

MSEL 

720 

CHNlft 

FD 

!TRACE 

JS LPRNT NUNSEC IIIIIIIIREQUESTED SECTION NUNBERSIIIIIIII 

-10 -10 

NC, ,015 .015 ,015 ,6 .8 
XI' 9 94.4 105,6 
BT -7 94,4 740 71B,05 95,02 740 719.63 97,13 740 721. 73 
Bi 100 740 722.5 iG2.66 ... ....... ., . ... "" 740 7i9,63 

I 
"" /LI,/~ IV'l.7D 

V 105.6 740 718,5 
740 94.4 718.05 H,4 717.49 95,02 716,29 97,13 715. 75 100 

6~ 716,29 102,BB 111.n 104,98 718,05 105,6 740 105.6 
• 

It 650 650 650 650 2,6~ ' ) f 
l~ I 

' ' .. I, ,c ' 
' ') 1 ,t ' j l---c~• ~•· __!50_, , 300 300 JOO .ht T--,.,.~ ---- ·- .. -,- - -·•- ~-- - ~· . --¼,?"" .. 



12 1 

11 2040 10'10 ' 1090 , 10,0 4.4 
12 1 

11 3240 1200 1200 1200 2.3 

0 1 

11 4220 9SO 980 9SO .7 
12 1 

11 4790 570 570 570 .4 
X2 1 

1 
t3AU6'4 0'1:00:58 PME 2 

u 4795 11 100 105 ~ 5 5 
iT . -9 100 740 730.1, 100.19 740 731,51, 100.73 740 732.37 
BT : 101.54 740 733. · 102.5 740 733.1 103.41, 740 733. 
BT 104.27 740 732.37 104.91 740 731.56 105 740 730,6 
SR 740 100 730.6 100 729.64 100.19 128.83 r.·n 728.2 101.54 
SR 728.2 102,5 728.1 103.46 728.83 104.27 72'1,M l ,81 730.6 105 
SR 74G 105 

ll 4910 115 115 115 .1 

12, 1 
1 

03AU694 09:00:58 PASE 3 

\.J. 
T31 

J1 I ICHECl ltlll MIii'/ !DIR STRT IIETRIC ll'llNS Q liSEL FU 

.00785 !SO 720 

J2J IIPRDF !PLOT PltFVS lSECV lSECH FM ALLDC lllll CIINlft . llRACE 

2 -1 

1 
O:lAU694 09:00:58 PA&E 4 

11 
T2 
T~ 

l 
J1 ICHE&l lNQ NIii¥ !DIR STRT ftETRlC HVINS a IISEI. FD 

.00785 200 720 

J? NPROF !PLOT PRFVS lSECV lSECH FN ALI.DC !BIi tl!lllft ITMCE 

(J 3 ·1 
~'. 

1 ! j 
i 03AU694 09100:~ PME 5 j, . • 

Tl 
·t 
! 
' __ ]tl_ ~ \,,~,1-#' -- ---- - ---- ~-- ---- --- _,_ __ ll" -



l 

1 

IS 
I ,, ICIEl 11111 lllNV. . !DIR 

I 

u MPRDF !PLOT PRFVS !SECY 

4 -1 

l i 

i 03AU694 09:00:58 

Tl, 
T2, 

' T3 

J1i !CHECK INQ NJNV !DIR 
; 

J2 lll'RDF !PLOT PRfVS ISECY 

5 -1 

: 03AU&94 09:00:58 

u 
•!••································ ,C-2 WATER SURFACE PROFILES 

V,rsion 4.6.2; lliy 1991 ........................... ,u ••• , ••• 

Sllli 

,00785 

ISECH 

STRT 

.00785 

ISECH 

.J ;- ;. /~ '. '~ . ' ,;( . : " . . . ~ 

HVlis'" g' ·J>- ., l ,. 
• :· > l 't . t 

l ~, .,4~.-.• iJ .>ef) • ~-,,1', "<.fl\ ,1 • ,-i,, ., '\' 
t t. - . ' . .• 

250 720 

FN Al.LDC IBW Cltlllft !TRACE 

PAIi£ 6 

NETRIC HYINS Q IISEL FD 

300 720 

FN ALLDC IBW Cltlllft ITRACE 

PAI£ 7 

THIS RUN EIECUTED 03AU694 09:01100 

~E- ASTERISK l•l AT lEH OF CROSS-SECTIOI UBER INDICATES ftESSAliE II !IUIIIARY OF ERllllRS l!Sl 
I 
I 

suiNRY PRINTOUT TABLE 

SECNO ILCH 

I . .ooo .oo 
,· 

' 
.000 .oo 

•• .000 .oo 
• .000 .oo 
t' ,000 .oo y 650.000 650,00 ., 

650.000 650.00 
l 650.000 650.00 
l 650,000 650.00 
t 650,000 650,00 

l I ~~.000 ,oo.oo 

150 

ELTRD ELLC ELIIIN Q 

740.00 722,SO 715. 75 100.00 
740,00 722.50 7U.75 15Q,OO 
740,00 722,50 11,,1s 20ll,OO 
740.00 722,50 11s.n 2111.00 
740.00 722,50 715.75 300,00 

740.00 725,15 718.40 100.00 
740.00 72:i.15 718,40 150,00 
740.00 725.15 7111.40 200.00 
740.00 725.15 718.40 251.00 
740.00 725.15 718.40 304.00 

740,00 121 0~ nQ,3n 100..0Q 

CIIS£L CRIIIS EB !OllS YCH AREA ,Oil 

717.116 717 .86 718.57 33.94 6.13 14.87 17.17 
718.29 718.29 719.20 33.89 7,64 19,63 a5,7f 
718.67 718.67 11,.n 34.33 8.40 23,Bt 14.H 
718,'1 718,99 ?20,30 36,BB 9,20 27,19 it,17 
719.30 719,:IQ 720.81 38,79 9.116 30,44 '8,lf 

720.51 720.51 721,22 33.94 6,13 14,B7 17,U 
720.94 720.94 721.85 33.88 7.64 19,63 25.71 
721,33 721.33 722.42 34.33 8.40 23.82 14.14 
121.64 721,64 nt.95 31,,88 9.20 27,19 u.n 
721,95 721.95 

0 
m.,. 38.79 9.86 30,44 48.ll 

' )22,ll ,722AI 713,11 .. 3~,~L . b.. n . . u.a1 !Z,l] .. - . 



I 950,800 300.00 740.01.,t .6., .o~ 720,30 150,pO ,.,,84 ,.i.84 ,,s.,~ J~-'-..l 1,64 19,6J 
"""·' J I 950,800 300.00 74Q,OO 727.05 720,30 200.-0 123.23 723,U , ; 724.~ :, 34.33 8.4(> 23.82 34,14 

I 950,000 300.00 740.00 727,0S 720,30 250:C 723,54 723.54 1n.ss 36.88 9,20 27,19 4i.17 

• 950,000 300,00 740.00 727,05 720.30 300, 723.85 723.85 · 72',16 Jt.79 9,86 30.44 4&,17 

I 2040.000 1090.00 740.00 731,45 724.70 100.to 726.81 726,81 727.52 33,94 6.73 14,87 17.17 
l.;2040.000 1090.00 740.00 731.45 724.70 150.00 727.24 727.24 728.15 33.88 7.64 19.~ 25,77' 

2040,000 1090.00 740.00 731,45 724,70 200,00 727,63 727.63 728,72 34.33 8.40 23.82 34.14 
I 2040.000 1090.00 740.00 731.45 724. 70 250;'00 727.94 '727,94 ' 729,25 36.88 9,20 27.19 41.17 
I 12040.000 1090.00 740.00 731.45 724,70 300.-00 728.25 728,25 729:76 38.79 9.86 30,44 48..17 

I 3240.000 1200.00 740.00 733.75 727.00 100.00 729.67 .oo 730.02 12.23 4,75 21.07 28.59 
I , 3240.000 1200.00 740.00 733.75 727,00 150.00 730,29 ,00 730;75 12.50 5.40 27,78 42.43; 
I , 3240.000 1200.00 740.00 733.75 727.00 200,00 730.89 .oo 731,43 12,89 5.90 33,W 55,71 
I , 3240,000 1200.00 740.00 733.75 727,00 25&.00 731,57 .oo . 732,17 ll.30 6,22 40,16 68.55 
l I 3240,000 1200.00 740.00 733.75 727.00 300.;llO 732,26 .oo 732,93 14.42 6,58 45,60 1,.~1 

1 
03AUS94 09:00:58 PA6E 8 

SECND ILCH ELTRD ELLC EL"IN g CIIStl CRIWS ES lOIKS YCH AREA .ou 

I 4220,000 980.00 740.00 734,45 727.70 100,00 730.75 .oo 731.00 7,31 3.97 25.20 36;99 
I 4220,000 980.00 740.00 734.45 727.70 150,00 731.46 .oo 731,79 8.05 4,60 32.58 52,81, 
' 4220.000 980,00 740,00 734,45 727.70 200,00 732.16 .oo 732,56 9.03 5.11 39,17 6'.55 
, 4220.000 '190.00 740.00 734.45 727.70 2:;o.00 732.91 .oo 733,38 10.19 5.53 45,22 71,32,. 
' 4220,000 980.00 740,00 734.45 727,70 300:00 733,75 .oo 734,29 11,97 5,93 ,0,63 111,.70 

. 4790,000 570,00 740.00 734.85 728,10 100.00 731.17 .oo 731.41 7,16 3,94 25,39 37,38 
I 

570,00 740.00 734.85 728,10 150,00 731,93 732;25 7 .62 4,51 33,25 54,3$' ; 479-0.000 .oo 
'4790,000 570.00 740,00 734,85 728.10 200.00 732,69 .oo · 733.07 8.43 4,96 40.33 611.e( 

(._; 4790,000 570,00 740.00 734.85 728,10 250,00 733.52 .oo 733.96 9.52 5,35 46,71 ai.of 
/ 4790,000 570.00 740,00 734.85 728.10 300.00 734.50 .oo 735,.02 12,76 5.77 52,01 83.99 
I 

' I · 4795.000 5.00 740.00 733.10 728.10 100,00 731.00 730.94 732.13 50,62 8.55 11,70 14.05 
I '. 4795,000 5.00 740,00 733.10 728.10 150.00 731.69 731.62 733.25 61.87 10.04 14.94 19.07 
I · 4795,000 5.00 740.00 733.10 728,10 200,00 732.38 732.14 734.36 76.54 11.30 17.70 22,86 
I ; 4795,000 5.00 740,00 733,10 726.10 250,00 733,11 732,60 735,67 127,53 12,84 19.47 22,14 
I : 4795,000 5.00 740.00 733.10 728.10 300.00 733.88 732.82 737, 57 183.65 15.41 19.47 22,14 

I 4910,000 115.00 740,00 733,20 728,20 100,00 732,31 .oo 732.85 20.64 5.87 17,04 22.0; 
: 4910,000 115.otl 740,00 733.20 728.20 151>,00 733,33 .oo 734.25 45,91 7,70 19,47 22.14 
i 4910,000 115.00 740.00 733,20 729.20 200.00 733.84 .oo 735.48 81,62 10.27 19.47 22,14 
; 4910,000 115,00 740.00 733.20 726.20 2~.00 734,57 732.62 737,13 127.53 12,84 19.47 22,14 
; 4910.000 115;00 740.00 733.20 728,20 300,00 735.99 732,92 739.68 1B3,65 15,41 19.47 22.14 

' 
1 

: 03AU694 09:00:58 PAii£ 9 

SlilllARY PRINTOUT TABLE 150 

SECND g CWSEL DIFWSP DIFWSl DIFlWS TOPWID ILCH 

u .ooo 100.00 717 .86 .oo .oo -J,14 10.79 .oo 
• I 

150.00 718.29 -1.71 11.20 ,00 : . IJ .ooo ,43 .oo 
I' .ooo 200,00 719.67 ,38 .00 -1,33 11.20 .oo ,1 ,000 250.00 718.99 ,31 .oo -J,01' 11.20 .00 ,~ 

I ',. •I .ooo 300.00 719.30 ,31 .00 t.70 11.20 ,00 ',t I 

t! 650.000 100.00 720.51 .Qt 2.65 LOO 10.79 650.00 
-1L ~.ooo 150,00 720.94 ,43 2.65 _,00. 11.20 , 65!1,00 . 



I 650.000 200.00 ul,.IJ ,38 L,65 . 11., . 
I 650,-900 250itt 721M ,II , 2,•5 ~ .u .. » -6$',eo, . µ ~ j :f,{ ~- ':.~' "' .....i4 ' • 

I J,50,GOO 300,to 721,95 :;31 i Z.t5 it,21. "'-"' ". " 
; ;_ . ,t'; ' . ., ' ' . 
~ '°i ' ~ . 

' .. ~ ... .. I 

' 950.00t 100.00 722.41 .oo 1,90 ~ 10.79 30&.00 
a 950.000 150.00 722.84 .43 1.90 .00 11.20 300.00 

~ 
950,000 200.00 nS,23 ,38 1,90 .oo 11.20 300.00 

. 950.000 250.00 723.54 .31 1.90 .00 11.20 300.00 
: 950.000 300.00 723.85 .31 1.90 ~ 11.20 300.00 

I a 2040.000 100.00 726.81 .00 4.40 .,oo 10.79 1090.00 

• · 2040.000 150.00 727.24 .43 4.40 .oo 11.20 1090.00 
I . 2040.000 200.00 727.63 ,38 4.40 .00 11.20 1090.00 
I . 2040.000 250.00 727.94 ,31 4.40 .oo 11.20 1090.00 
a 2040.000 300.00 728.25 .31 4.40 .oo 11.20 1090.00 

I 3240.000 100.00 729,67 .oo 2.86 .oo 11.20 1200.00 

• i 3240-.000 150.00 730.29 .62 3,05 ,00 11.20 1200.00 
I · 3240.000 200.00 730.89 ,60 3,26 .oo 11.20 1200.00 
a , 3240.000 250.00 731.57 .68 3.63 .00 11.20 1200.00 
a i 3240.000 300.00 732.26 .69 4.01 .oo 11.20 1200.00 

4220.000 100.00 730.75 .oo I.OS .00 11.20 980.00 
: 4220.000 150.00 731.46 .71 1.17 .oo 11.20 980.00 
' 4220.000 200.00 732,lb .69 1.27 .oo 11.20 980.00 
• 4220.000 250.00 732.91 .75 1.34 .oo 11.20 '180.00 

4220.000 300.00 733.75 .84 1.49 .oo 11.20 980.00 

: 4790.000 100.00 731,17 .oo .42 .oo 11.20 570,00 
' 4790.000 150.00 731.93 ,7b .47 ,00 11.20 570.00 
' 4790.000 200.00 732.69 .76 .53 .,00 11.20 570.0() 

4790.000 250.00 733.52 ,83 .bl .oo 11.20 570.00 l.; 4790.000 300,00 734.50 .'IB .75 .oo 11.20 570.00 
! 

a : 4795.ooo 100.00 731.00 .oo -.11 .oo 5.00 5.00 
I I 4795,000 150.00 731.69 .69 -.24 :oo 5.00 5,0() 
l ; 4795.000 200.00 732.38 .69 -.31 .oo 5.00 5.00 
• I 4795,000 250.00 733.11 ,73 -.41 .oo 5.00 5.00 
, l 479>,ooo 300.00 733.98 ,77 -,62 ,00 5.00 s.oo 

I 

03AU&94 09,90:511 PAilE 10 

SE&IID Q CIISE!. D!FIISP IIFWSX 
r 

D!l'IIIS TIJl'IIID XLCH 

l 4910.000 100.00 732.31 .oo 1.31 -.00 s.oo 115.00 
4910,000 150,00 733,33 1.01 1,64 .oo 5.00 115.00·,. , 
4910,000 200,00 733,84 .,1 1.46 ,.00 5.00 115.00 
4910.000 250.00 734.57 .74 1.47 .00 5.00 115.00 

I 4910,000 300,00 n,.99 1.42 2,11 .oo 5.00 115,00 

1 
03AU6'4 09100158 PASE II 

(._)MRY Of ERRORS AND SPECIAL NOTES 

Ct1ilTIDN ~CNO- .OOG PROFILE• 1 CRITICAL DEPTH AS91ED 
CliUTION SECIIIF .ooo PROFILE• i CRITICAL DEPTII = · 
CMITION SEtlllls .ooo PROFILE• 3 CRJTICAI. .DEPTH 
C"1IOI SE£llls .oeo PIOFILE• 4 CIJTleAL D£Pm 

• I 

r.AIIT1 ntUlE.CHD• .non mo£llf_: S _r.ru_rn:ALDfPIB A~!l!)JIFD 



• 

Pipe Diameter: 5feet 

Pipe Invert: 728.lfeet 

Station 
0.00 
0 .19 
0.73 
l.51 
2.50 
3.4fi 
,j. 27 
" . 81 

.00 

• 

Top Chord 
730.600 
731.557 
732.368 
732.910 
733.100 
732.910 
732.368 
731.557 
730.600 

Bot Chord 
730.600 
729.643 
7:e'.8.832 
728.290 
728.100 
728.290 
728.832 
729.643 
7,30. 600 



• 

?ipe Diameter: 4.5feet 

Pipe Invert: 728.lfeet 

fitation 
0.00 
0.17 
0.55 
1.89 
2.25 
3.11 
:J.84 
'. 3:3 .::,0 

• 

Top Chord 
'/ 30. :JbO 
'/31. 211 
731. 941 
732. ti'.J.9 
732.500 
732.429 
731. 841 
731. '.<:11 
730.350 

Bot Chord 
730.::150 
'729.489 
'/'28.7b9 
72B.271 
728 .100 
728.271 
728.759 
729.489 
730.350 



.. 

• 

• 

• 

\J \,/ 
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T eoJ,J.,. S • 4--94 
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C.S JQ,1<!. IB5rzo 
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I I 7.. 
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- O.Cf -2. 7 ,4- t o ('to :n,) 
~-
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5 .77 

) 
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73{,,7.. 
742, 2 
743,o 
743.5 
·7//4, O 

II= 493.9i-9~ (Zo38) ~ 
__ Lo.----- --- ---

13. So 
' - - 4 .?5 ,o 

V = 7 S 7.D+ Zo4-.7 ('-on~) 
L 

:; '2 3. 7,__ 

4 3j:. 0 

01) -- --._, ', 
v~'l./r ( :..- If nfi!~, = 

/
- . ; 

0 j ,:I {--,I-•~, 
I 

j _J. <".J ,.,-f 
;; • ~ , , r 
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( ..,,,, 
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.s j.,t, 
/!Jc· f 
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32 ,0 0.64-
3 J'' 5.77 
34-,711 I 3, 8 D 
3 <., .1 Z3.1.0 
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.- , { r 4 t d 4 ,-! f 



• 

::·1.: ,,....1_, 

• 

ffS µ' .. c 

- ' 

t,,,) ,).01_1 

.o: 

c,~ •• 1:, 4,;_::, 

,.l,,.1 't.E 

11.:..(i :..7fJ 
~:7SJ1 .:..4(l 

6/'~JJ 2:,r)::" 

73:,.o4 

/3lJ.57 
7't1:,87 
741.(1'5 
74.::.~:f: 
7 .;.:. • c-3 

5Tfi=fi"Ii~G 
C~i'i 

32,I)\} 

o5,l;i, 

7i.(1(1 

17.::.01) 

,_\,,:, 

,,_l 

.0 

.') 

(' · '-' 

~~··-' +--..... , ' 
..!L • -l 

3i. ,-4 

-, ,-, _, ,,:, 

74 3. 0 \ q__-:: 3,~.l. 

14 J • 5 I q__ -:. 3 4 .7 
744,o, q__=- St/ 



f lCJ .. 

• 
:_ ,_ tJ.i~ 

• . i• 

;,•j 

• 

i::.LLV 

'-, ,_ 

~1' 

f 

' ' -i-,_ 

,'•I 

L 

i -

,J 

AhLA 

: ,_,') 

1· .. ' 

. +9],9 
~ -~, I u 

.', •i1,o 

; ~ '-. 

,__' - t 

' ,, ;.- ' ,- j 

H,' 

_, 

:,,: "' 'l'-~ 
.. _ , _- " :- : 1.04 .l 
-· i ' , 

.,. 

" 

' ,_; -

'·' 

I ' 

l 

- - .u..i. h'.L'.:, 

t: l(H 1!-'1_,v, Tl 
1.Jl1',j:-;,Jr 

,' ,: ' 

b1-uL1, r.C• 

H '- 1l _, 

~ ,_,, _, 

! H) 

~ ' ,t j 

\ . -· 
I ' -\ ' / ,_' { 

L ,j(l.'...:i ';_ ;., j ! 

• 1_1( 

,, ' 

:.. , ;, A 

'114·, 

, '...'.l 

"' ,;:_) 

... '' -' 

'1,•' 

~ l ;l _1 

l ' 

3o f 4--

'' . 
' " " 

' - '_,: 

,_. 



10:5'3:45 
RE', i;IOl/9') VERS\1)N ~.O 

----------------------- LIST OF n~PiJT JftT ... :•C/ta L!~.1Ei) ::!.' ! , 1 "i'r--- ---------------- ---

D!SCkt\i=~.:i 
DISCr1AR6E 
STARTS 
~TARTS 

4u. 
Oil<OSSOW DR~IN-FPl'iS, SHIA~~ASSCE c,=1'..+ Ir , i11~ C -.: ,:i;-, 
DISCH~.RbE rn.rTLETING T1) :a.E ~-E,:jT ':1r' SL·~•nPC.J j,. 31 ~-~--·.,. 

-L 
1•:),8 

l'=i.8 

i. 
!5. 
,!J01 

.001 
• tJ!J i 

·'· {, 

,(l!_\_ • (;'_)! 

Oi!TPuT T 
REAC-11 
C)i"iMtNi 

~r~DTAE'LE 

< (J ,-, 
J. ,C 

19.8 
.07 

- 3t,. l 

-:_1). 

-10. 
i,_). 

11. 
3l1, 

9(1, 

l. 

13 !~ STA. 
1 

745,i 
7• 5.L 
744 .'" 
74j,: 
745, 1 
745.~ 
744.t, 

f_l. 

139+4(: 

-7. 
l. 5 
lt,. 

i l_'i_ , 

74: -~ 
7-+4, :i 
:"44.~• 

.l!j_ 

: . ':, I "T .), : 

- .. -
{~"t. ! 

---------------------MESSA'~ t,.r.,TA p,:1~,\]15 1),, SEO! =·1 r:i.::: 'ic.uRL::r-u, Bv pi::,=iGF;,11r,; :.,:c·)EL·!N·~ -,-1 •,,j.L.:::~ 
DUPLICATE ', PO!f,.~s r.r=1: ·=HANGED---------------------

------------------- -----------EN!) ~'F DI\ T ~ L ISTlt~t-- ----------------- -----------

• ---- ---- - - --- ------- ----------S' 11.~~~./~ L,~-;- A FRO:-, Gi½ ~r. ~.Lor·~s-- ------ -- ------------------ --

D~•1%SC11 DP:A ir~-Fi=,."'.5 i S'";l ~ (1lA3~.~ E COJi~T. I f,~: •=nI•3.J.i~ 
~•lS~rA:=:,:~ 1=1•.;!:..::E:i•~ :r-~ ~cs; GF su;tfCA # =·, 5-,j_-=•· 

') 

C ' 
:.., 11-' .'l.' 

ELEV 
FT 

- ,: 
-•'-

'). (_, 

.:, , '_+ 

:,,._. 

i .''I_) 

i:::.•_1 

•,.: T .i 

,1_1,_, 

_,_11_1 

':'..!.'.' 

DA; 

1_:}) "T. - .:: ..,_ . _, 

: . ,)( 
• ,_>(, 5,1_1_, 

,l_)t_l ,l)(_) l •.•'I_,_ ';. :, . _, 

·'-') ,':!_1 

r_ ,---- •------------------

'/_1,_11_1 /' 

- '1'.::::: 

~,.~n·: ~ 
F7 

'.,_,,;:, 

.3.::,, 
,-, . ( 

4 oi 'r 

;, I -
r""•,:;r. 



St("uc+ure. J. 

• 

• 

• 



:t WoP;::.Gl::.Nk t -::...; Ot:., I •-1 ~: j ._: ':10: 4·3 J. JJ~ u r cJo,, --- ' '- v v• r'' 1 
' ,,c 11

~ ... ,r - W.;)rvww v .wl(. 1 

,JOB TR-20 FULLPRINT SUMMARY 

, 

TlTLE OWOSSOW DRAIN-FPMS, SHIAWASSEE COUNTY, MICHIGAN 
"- ){SECTN 
.-. 
C• .-. ,:, 

.-. ,:, 

,:, 

·-· 
" ,:, 

8 
9 ENDTBL 
2 }{SEC.TN 

8 

.-. 
·=· 

.-. 
C• 

c, ENDTBL 

Jj 

t:., 

1 

sia.. 154-+4-o • - s-/q J4-7t90 

36.5 0 ff 

1.00 
3·,::::;: .. 00 
7"31.70 
7 ::: 3" •:;11::1 
7.3,,;., .. qo 
737 • .::o 
7 ,:7. Q(l 

·""{:,::::::.1r) 
·r 3B. tc,O 
739.::::0 
7 ~:q • :;::1) 

STijbl; 
1. 0() 

7 ,:,a, • .:'.O 
7 3tc,. 4:c: 

740. t.:/5 
7~10.::::1::1 
~- 42 .. :4 
·1 40::. 4.:_ 
7 4.:C. ta,:,: 
74.::.:c:7 
74:::.()7 

733.2.t) 
o.o 

.. 10 
~:.:.." 0(1 

t.:,5.00 
71 • c,,:, 

1 ::..1 .. (J(J 

1 72_,. C)(l 

371::~ .. (l(l 
,::.,7:.:::.oo 

1 (l:31 • (lt) 

Dll(n,l«\,£ 
7 41)" 1:nJ 

r),,t) 

.10 
:::::.. .(Jf) 

1::.,5 • ()(1 

71 .. (1(1 

1.:: 1 • ,:,o 
17.:..00 
3 75 • (H) 

,::.,7:::: .. oo 
1')B1 .. 0r) 

I 

f 

7.,:9. ;,;:.o 33:3.00 
0.0 

.,-, / " _1,:., 

0.0 1 z.. 1 
.0012. 1 

:;;;~;: l~ /; 
11 "' .-. -. - :'··=•:•./ 

.001.::. 1 

.0012.. 1 
• 00 1.::.. 1 

3,:,(J. ~71/ 
604. 37 / 

• 00 L:.. 1 
.001.::.. 1 

11:i~::.5 .. 01 / 
1700.(>.:. 

• 001.::.. 1 
.001;;:.. 1 

.:::4 ,::.::. 11 /l((()il) • 001::::. 1 

B~cn ¼~-1-t AVE 
742..B7 

0.0 
1 .. ()t) 

I :c:4.i:,1 
_!I 1 5,:.-,. 75 

1 -, :_. 5;:_ 
,~·=:-:3,. -;1-7 
354 . .:.5 
4q.;_,..b7 
7,:,1 • .::6 

1,:1:;::q .. ,.::,:::: 

7 .:_:q. 50 ---
o, o / 0.0 17.5 
0 • I ./ • 00 1 7 • 5 
7,// .(H)17.5 

IJ.4-1 .0017.5 

14 ' 5 1 . 00 1 7 . 5 
2f,(;, .(H)17.5 
'Z. 9. 7 / . 00 1 7 • 5 
4 f. 3 / • 0017. 5 
.58,8/ .(H)17.5 
Cf I , 3 • 00 1 7 • 5 

AVE 

3~50 f-1 X 159.75 fj.,_ 

,,,.....------- ---------- .. 

:: ( 1~, .4- n c - Ff-1-
~-------:--,, ., .,. /' ...... J:.J. 2-, 

Q.-,>.:>6U ljJ1C 

------ , ~- _/ 
-. ___ -~---·- .... -

llloi r .' above • ,,, r i<-"2 o R vn. 
/./.J./3_ 

• 

1 
.:. 
::: 
4 
5 
/_, 

7 
::;: 
':' 

1() 

1 

4 
5 
I:, 

7 
C• ·-· 

10 



• 

• 

• 



\ 
I D f 

fHHHHHH<HH80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGYH**"H>H<H>H< 

Y.20 FULLPRINT "(___ Sur.MARY NOPLOTS 
Tl ,cc 00! WJSSO DRAIN - F:>r,5 - SHIAWASSEE CO.MI';' 06-20'"94', 
TITLE E~l5T!Nli [01\!DlTIONS-~4 HOUR TYPE II STORM Di5TR!Bu'T!ON 

4 DJIIHYD .14~8o ~\ 
8 (,,(I .5 1.0 .8 ,6 
8 ,4 0.(1 (1.0 o.o 
" ENDTE-L 

8 
8 
8 

8 
:; 

8 
8 

:r ErJJiTE:L 

73),0 
~31.7 
733, 95 

737 ,9 

738.-::, 

739.8 

3 STRLl[T ·.'1 

g 

8 

,·, c, 

3 

e 

:; 

c, EtJDTFL 

745.1 ,.:c.: 
7,3.0 

745 I 743.5 
744,0 

J;;b,_::: 
Et.4C' 
-;-~.'i,1c 

74(,,85 
74.:.Z..;'. 

14,:,37 

743.07 

3 STRuC T ,) =, 

8 

,, ,_,-; 

h:...r:. 
((,4,(1 

: .:..:.. : 

73:3.0 
0.0 
• 1 
3~. 
o5, 

71. 
l~L 
17~. 
375, 
07,3. 
11)>::1. 

Q,,h 

1),(l 

32.(J 
33.6 
34.7 
3t,. 7 

o.c, 
' " 3:::.. 

o5. 
71. 
!.:1. 
17.Z.. 
-,,.:-
JI _1, 

67,-, ,O, 

1081. 

0,(1 

1. 3 
......... t 
=- ., _,,_. ,_ 

I) ,I~! 

, . 
'f'~. ~ 

(l,1j 

,53 
3o.33 
00.z.5 
115.83 
)tlj, 77 
604,37 
10~5.0l 
1700.0l. 
.Z.438.11 

A..._o__l't'-

o. 
.64 "?'f?., 

5,77 7qq_ '-
13.80 
;-. ,. 
,_:J,l 

1), 

.) 

7.: 
13.4 
14.5 
.Z.4.o 
i_<J,{ 

41.,' 

58.~: 
c,1,3 

(1, 

' ,i 

~·s.5 
12rj. C 

1), 

:, ... ,:· 

'" 
zo 

'./~ ' 

F,/enorrtt :: TR200W05.MT 
hnq.fl f. "'" ,I) l3 !-l]-'/. 



8 
8 
8 
8 
8 
f: 

'3 
8 

0 
•.:J 

8 

c, ,_, 

-:, Er~DTBL 
t, P.LJ',,:FF ,,·i 

to Ru ,Ct~~ ,: ... 1~ 

!) ~1,r·;-s·: r 4 i:, e 

731.8 
73t1.3 
737.0 
73:3.0 
7:,9.0 
7::9.5 
74•). 

7:..t:.4 
1:::-1, ::, 

732. 
7:,_A 
I ~•"r I 

735.1 
:,c. 

(37. 
7:,,:, ' _,_,. 

1; ADDHYD 4 (,,y~ l,, 7 5 

::, RES\IOi=, :.. 

1.: ... 5 -:- 73,_,,_t_, 

c-
c • J ... 

C ,44 

:;;, '; ! 700. '3 
5 l { 

C ,4t, 

5 .19 
'J ADDHtD 4 015 t 5 4 
;:, AD~if,'y[I .; (: rn 4 7 :.. 

r:i nur .. DrF 1 017 o ,44 
t, ilDN-:Y[, .; o:~: .... t, 

6 ~:..JNOFF ! 1)! c, 

c:, RtJN1}FF 1 f):_ 1 
t. AD]}f-'','I, 4 t ,~.::. 

o RLJN[1;:'i=' ~ 1:,::.3 

,;[@-···, f, '-; '- :· ! 

- -. - --,_ 
11~- •:' 

l .D 
:, ":.,l(l(l, 

o.o 
61.4 
66.2 
fo.8 
15°.5 
2.58. 
l.31), 

(1. (l 
:,-, _,._. 

'~,-, ,i._,_,, 

:..1:::. :: 
:<7.1 
--- , 
.__I,_,/ 

7;:. (l 

70.(, 

: :'. •_I 

u. 
2.2 
3.8 
i_(l,7 
6Z,5 
?4.0 
133.7 

0. 
.7 
,9 

I.4 

J.9,t, 

i 31. 5 

1. l't 
• r:,3 

! . t,~ 

1. 70 
.51 

.83 

1. ::·c 

1. {':, 

1 1 1 
1 

1 
1 1 

"- o I 

,, 

oz. C) 

Co/ c<J f,./,01Jfo, Bock.. Br 

F= ro"" "o,.-.,6} r•fh 
-,f % ~ I 

10 

~ 'L 7_ 

A KEA 
pt1J) ~ 

50 \Js 17 



' 1.,-Ul'!l\J I ' vvi v.:..1 v. .,,,:,:,:, 1 • l l ,11 Vl 
ENDCl'IP I 

7 CO.'iPUT 7 (J/Jl 031 o. 4.40 !. 2 2 01 03 
ENDCMP 1 

7 COMl=\JT 7 ((1J (131 o. 3.37 1. 2 ~ (11 04 
ENDCIIP 1 

7 iPUT 7 (•01 1)31 (1. l..•ff !. L 2 01 05 
CelP 1 

c.r'-iDJUti ... 

. ~)t,U-+•f-fH ... ~-l'..H.U-i-l-n • -ff.¥f++H4-i--E~·D or f:(1-t:0 !,_ ISTfHfHf*HfffHHH--fffHfHffH 

T~~O XEQ 06-21-~t. 17:SC' 
REV r'C (I0/8,,! .: l 

u•;nNG oi:- WRRENT DA Jt, 

8 
c, 
C' 

8 
8 

e 

8 
8 
'i ENDTf:L 

3 STRUCT 

,, ,_, 

,; 
0 
.-, c, ,, ·~· 

O~iOSSO DP,dN - FPr.S - SHIA~ASS~E CO.til. (16-:_{)-q4 
E ~STING CGNLJiTIONS-:..4 HOUF, TrPE Ii ~1TOF:M DISTPIBUTION 

n;:;·i1.INAGE ARE~ 
! ,000(, 

ELEv,r.,TlON DISCHARGE 
730.00 .00 
7.31.70 ,10 
133;~5 3L.O0 
73c,.·?O t,'5.00 
737.~•j ,1.,:~, 
T":.,7, 91_1 1.':.~ .00 
738. Ei n.=..o(, 

ELcihTIO,; DISCHARGE 

73r,.:..u 
!4~.20 
743.f.10 

..... 4-f,('1_1 

13(_ .~() 

7::·:.4'3 
73,:1,h: 

7"11),, .. ·:.S 

, ........ ,..,. ... 

. ,)() 
3i.. .0') 

-,.1 '(' 
;, "I .I 

3t,. {<) 

, (l(l 

,j_l_, 

- -;-:._,1y_1 

END ~REA 

.53 
:,._ :,:, ..,._,, _,,.., 

•:ic,.:.s 

30(1.n 
004. ,:7 

10~5.01 
1701).(( 

:438.11 

.00 

.64 
i=" ...,., 
,_1,r, 

13.80 

• 1 ,) 
..., ,,-, 
',.,,.,_, 

:._:",. ;:, 

vOI 

JOB 1 PASS 
PAGE 

RECORD ID 



C 

TP.Z(I ;:EQ Uo-:1-94 17:58 .cV PC 00/8)( .Zl 

5TRUCT NO. 
3 STRtlCT ~ 

Q ,, 

,-, c, 

c' 
0 

' 

" C• 

8 
0 E~urn. 

,-, 
0 

8 

,, 
0 

3 ,, 
'·' 

9 Er;DIBL 

STRlKT NO~ 
4 

5 

5TRUCT !'~~:. 
:· STRuCT ,'.) 

0 ,_, 

8 

8 

8 

~·' t 

r 't.j.Uf !UOJ.,W '11,.:lU 

OWOSSO DRAIN - Fl'f!IS - SHIAWASSEE C0.111, 06-20·94 
EXISTING CONDITIONS-2.4 HOUR TYPE II !HOR~ Dl5TRIBlJTJON 

ELEV~.T!ON DISC~ARGE 

700.80 .oo 
761,50 1.30 
7o~.,.o ~.tO 
fo4.00 5Z.i0 

ELEVATION o;scHAR~E 

737. 9(1 
741).(10 
742.0(J 
74.:..20 
74:_,50 
742..56 

731.80 
736. 30 
737 .00 
73E.(10 
7J~.oo 
739,5') 

740.0(, 

.00 
18.70 
4t..80 
49.Z.0 

150.00 
250.00 

.00 
ol.40 
t,6.:,:1 

76.80 
159.5() 
2:58.01) 

E!..EV~TI(±N DISCHARGE 

7.=.8.40 
730,t,1) 

732.00 
r:•4,0i:1 
1::s.10 
73ti. 1_1i) 

737 ,(10 
7;·8.1j(I 

.00 
3.:..oo 
08,.,1rj 

lL(f.(l(, 

~·::8. -,_, 
:.J.B.30 
:n.1i:1 
:_7:_,1(1 

STORAGE 

.00 

. 10 
38.50 

lZIJ.51) 

STOliAGE 

.00 
8,((l 

54.:::o 
,,,2,LO 
7o,CJ(l 

79, 90 

,00 
;:_,:.o 
3,t:rJ 

:0.70 
tZ.50 
94.00 

133. 70 

ST(1RAGE 

,(l(l 

• 7(1 

,Q(! 

1.~0 
! .J.() 

".to 
4°.0(1 

131.5(1 

JOB 1 PASS 
PAGE i. 

' J~ ,, 
,, . , 



8 .0000 .5000 I .0000 .8000 .6000 
8 .4-000 .2000 .0000 .0000 .0000 
9 ENDTBL 

CO!':PUTED PEAK RATE FACTOR ' 368.7b 

~ABLE NO . Tii'iE IN(~EMENT 
5 P.AINFL 1 .'5000 

8 .0000 .0080 .0170 .0260 .0350 
8 .0450 .0550 .0650 .076-0 .0870 
8 ,(1<)00 .11~0 .lc60 .1400 .151-0 
e 1'•{• • f't_' .1940 .~190 .2540 .303(1 
8 .5151) .5930 .6i:40 .o5fi0 ,b3i..U 
,·, , 70~0 • 7:'Bu .7480 .7oo0 . 7830 ,, 
8 ,?Q•:>1) ,8150 .t300 .8440 • 8570 
8 ,87(lt,.\ ,,::8~() ,8930 ,9050 , t'lt,O 

8 ,Ol_o(j .93c,i) .941::>0 .95b(J .io50 

8 ,cq4,:i .9830 • 09zo 1 ,Ql)1)0 1, J(l(l(l 

·~ ENDIJ::L 

TAB:...E tJn Tiffi.!: INCF:El'iENT 
5 RA!NFL 2 .Z:500 

8 .00t_H_J .0020 .0U50 ,(>08\l .,)110 
8 .0140 .0170 .0~00 ,C,L.30 ,(,.:60 

8 .c::.:=11_1 .o3.:o .0350 .o:,ao _..,_ 10 

8 ,,)'t40 .0480 .052.0 .0'5b0 • 1)00() 

8 .0o40 .0oSO .07i.0 .07o0 ,1)800 

8 .0S51J JJ'!OO .o•:r5,) ,!Wl . 1050 

:e .110(1 .1150 • 1~1)0 .1i.6CJ • [330 
,, .140,j .1470 .1550 .lo.30 .171.0 ,, _, 

.1810 ,j9j(I .ZOJO .Z180 •• :3oV 
8 .~570 • .:8~0 .3870 ,ot,~O .·ro70 
r, .T::so • 755'0 • 77o0 .7'~10 ,i:040 C 

8 .8150 .8.:50 .8.340 ,S4~0 .H490 
8 ,85o(I .8030 ,8b90 .8750 .l:810 
,·, ,88{0 .8·~30 .8980 ,OOj1) ,'lfJ80 0 ,, 

• 01 ;·o .'=i180 • 9 t.2.0 ,\J.:oo ,'13(1(! 

8 .·~340 .938fj .94~0 • 94tlj ."1500 
8 • ,j~3,) ,·=:5o0 ,Q~Q(l .9t,~0 ,' 1o5(J 

TFC.O xrn 06-.:1-0.; 17:58 
REV P( o-=1/83\ .::.1 

OWOSSO DRAIN - FF'MS - SHIAi'lil,SSEE co.~:I. ,:,o-:0-0 4 
EXISTING CONDITIONS-:4 P.OUF' TiPE iI :1TORlti DISTRIBUTION 

8 

14BLE N1J. 
5 F:AI:~~t 3 

, .• 
·, c, 
·; 

• ·~of't) 

.'✓2-30 .o8oo 
1.0000 

TIMt IN[REMENT 
• '50(1(1 

,,_{10(' 

- : "t 

,(;100 

.O:'?(l 

.'~74(! 

• .::.(141) 

,4S\id 

1,0llOG 

:_i::·_. 

, -, 
,,:,,-- .' 

l ,\ i_ll)(l 

' , .. 
' . 

JOB P4SS 
F~Gt 4 



ij ,ij44U .85:lO .8710 ,884U ,896U 
8 .9080 .9200 .9320 .9440 ,9560 
8 .9670 .9780 .9890 I .0000 1.0000 
0 ENDTBL 

TAPH NO. Tli'IE INCREMENT 

5 _R_FL 4 .5000 

.0000 .0040 ,01~0 .0160 8 .0080 
8 .ozoo .OZ50 .0300 .0350 .0400 
8 .0450 .0500 .0550 ,0,,01) .0650 
8 ,0700 .0750 .0810 .0870 .0930 
8 .0990 .1050 .1110 .1180 .1250 
8 .1320 .1400 .1480 .15o0 . 1650 
8 .1740 .1840 , 1950 .Z070 .zzo,; 
8 .Z360 .2550 .2770 .303(, . 40~0 
8 .5150 .5400 .5830 .o05U .6Z40 
8 .6400 .0550 .of.,00 .682(1 .0940 
C• . 705(1 .71o0 • 7i..70 .7380 .7480 c• 

f' .• .7580 .7670 .77t,O .7840 • 79ZO 
e .8000 .8080 .8100 .8230 .8300 
.-. ,2°370 .8440 .8510 .8'58') .8640 C 

f: .87')0 .87o0 .88~0 .8880 .8940 
8 .9000 ,90o0 ,9110 .9160 .9210 
8 . 9260 • 9)10 ,93o0 ,9410 .''460 
8 .9510 ,.,5,-0 ,9o10 •01.:,00 ,97i0 
r, .r'7b!J .9801j .984(1 ,9880 ,09:0 C• 

8 ,09o0 1.0000 1.(!000 !.000•l 1.00(,(l 

" ENDTBL 

T, .c.Q Oo·:11-94 17:f.f: 
REV PC 09/83!.<l 

OWOSSO DRAIN • FPMS - SHIA~ASSEE CO.MI. 06-20-94 
EXISTING CONDITIONS-:4 HOUR TYPE II STORM DISTRIBUTION 

TABLE NO, 
5 RAINFL ~ 

8 
8 
8 
8 
8 
8 
8 

" C• 

" 0 

8 
" ,. 
8 
8 
8 
,·, , . 
. , .• •.• 

,:: 

T ~E'L:: r·•=·, 
',> 

TIME INCREriENT 
'5<.l'j(l 

.0000 

.0140 

.02:90 

.044<j 

.Ot,JC• 

.0841) 
• 101(1 
,1400 
• 181(1 

.~s:•l 

.81)'~,) 

.8541J 

.oozo 

.,:,170 

.03~() 

.,:,470 

.0670 
,1)890 

.i140 

.1470 

.19:0 

. 75.:0 
• ')1CJ(1 

.3".:,1 1) 

,C/370 
,957(1 

.005(1 
,l}i._(11.I 

.035(1 

.0510 

.0710 
,094') 
,ll.(l(l 

.1540 

.2040 

. 3180 
• 77(1(1 

.·:.=.•:.o 

.8oSO 
,8970 

.':j410 

• ·=-cOC' 

i , t_H)(ll) 

.0080 

.0:30 

.0380 
,0550 
.075(1 
.o·~•io 
. 1z,o 
.10:0 
. .:no 
.t,3'30 
.7850 
.8~:'3() 
.8740 
• 9(1,)j 

,94~10 
. Qt,30 

.01 !U 

.C260 

.O•UO 

.1)59() 

.01.;o 
,!040 
,!330 
.1710 
.~33() 

. 7°80 

.t460 

.::800 

. -~07,:, 
• ·;,:::='(1 
• •;.;,:;,o 

• ·~t-".:,0 

.·~t:i.O 

! . ( (,,j(l 

' , .. 
'' , , 

JOB 1 PASS 
PAGE 5 



1 

0 .vvvv 
8 .0425 
8 .0990 
8 .1800 
8 .5300 
8 .7050 

~/ 

,7900 
.8561 

8 • .9103 ,, .9573 0 

8 1.0000 
9 ENDTBL 

TRLO XEO Oo-21-94 17:58 
REV PC J)9/83f ,2.) 

,\!\!o\J .UioL aVL-to ,V.;,~ 

.0524 .0630 .0743 ,0863 

.1124 .1265 .1420 ,1595 

.2050 .2550 .3450 ,4370 
,6030 .6330 .6600 ,6840 
.7240 .7420 .7590 ,7750 
.8043 .8180 ,8312 .,8439 
.8678 .8790 ,8898 ,900i. 
.9Z01 .9297 .9391 ,,0483 
.9661 ,9747 .983Z ,9911, 

1.0000 1.0000 1.0000 1..0000 

OWOSSO DRAIN - FPMS - SHIAW~SSEE CD .. MI. Oh.0-''4 
EXISTING CONDITIONS-,:4 HOUR TYPE II STORM DISTRIBUTION 

0 STANDA~D CONTROL INSTRUCTiONS 
' 

~• RLWtJFF ' 7 .5800 71.0000 I. 14001 1 0 1 u 1 ' 6 RUNOFF 1 .: b .i.400 70.0000 .63001 1 (> I 0 1 
o ADDHVD 4 

-, 7 3 ' (l 0 l 0 ' ,, 0 ' i 

o RUNOFF l 4 7 .z-300 75.0000 .70001 1 0 1 0 1 
o RESVOR l 1 7 73t,, Z(IO(l 1 I 1 1 0 I 
6 ADDHYD 4 5 1 3 4 1 0 0 1 0 1 
o RUNOFF 1 0 7 .3600 79.0000 1. 90001 1 0 l 0 1 , IJlDHYD 4 7 4 7 5 1 0 0 1 0 1 

:•~~; - s 7 B,.~000 1 I 1 1 0 l L .< 

8 7 3 4800,0000 .0000 .00001 0 0 l 0 ! 
t, RUNOFF l 9 6 .5200 72.0000 1.0:001 0 0 1 0 l 
6 ADDHYD 4 10 3 o 5 l 0 0 l 0 1 
o RUNOFF l ll 0 .44•j0 70.0000 !.27001 1 (1 1 0 l 
o RESVOR i. J 6 7t,0,8000 ' l l 1 0 l ' 
6 ADDHVD 4 12 5 1 7 1 (l (l 1 (I 1 
6 Rt,'NOFF l 13 0 .4o00 73.oc,:io !. 700•)! 1 <) 1 0 1 
6 R~OFF l 1• 5 .1000 t.1.0000 .51,)(11 1 0 1 u 1 
6 ADDHYD 4 15 0 5 4 I 0 0 1 0 1 
t, ADDHYD 4 1b 4 7 : 1 (l 0 ' 0 1 i 

o RUNOFF ' 1' t, .441)!) 70,%00 ,3;oc,1 I 0 1 0 1 i ., 
o ADDHYD 4 18 : 0 1 1 (l (l 1 ,, 1 
6 RUNOFF 1 19 7 .1300 77.0000 1.,:io111 l 0 1 (, l 
o REACH ' ~o 7 -, 3100.0000 ,7100 l.?1()()1 0 0 l (> 1 0 0 

o RUNOFF 1 :1 t, ,QQ(l'j 75.0!.100 1.16(11)1 1 0 1 0 1 
o ,DDHYD 4 0 ' - ' V V 1 0 I -L .::, ,_ 

' 
6 RUC'lOFF ' :3 t, ,17<)0 79.00•)0 1, 3-'.:>(li)~ 0 0 1 0 1 ' 
t, ADDf!YD 4 :4 , . 3 1 V 0 1 (l 1 

u hCSV(iF. ~ • ' 0 737 • Q(l(l(l l ! 1 1 0 l -
o ADDHYD 4 ,:5 0 1 5 1 (l 0 1 II 1 
t RE5v0P ;_ ~ '5 - 731.8(101) ' ' 1 1 0 l i i 

t• RUNOFF l _o 6 .1:;Lil) 7:,. ,(nj(ir) 1. 7'~•.101 1 (l ' 0 1 
!:, AUI1i-fr D 4 :7 7 o 5 l (! i) 1 0 l 
t, RUNOFF 1 

,, ,. • 4~.'JO 78, (l(l(,.) ,'.:::ioo1 1 •) l '-' i •'" 
t A[;LJHYD 4 ~Cj 5 0 ' 1 1 (\ 1 0 1 
o.c,q: ' 

r:·:•. 4c1(1(, 1 l l l 0 l 

: -u,""r ~ =o ,, .:Su(, C::, '',j(ir_. 1.:7(1,)i ,, -
,, 

-
-=· ;:::r•r:;·~ 'T i 0 ' i (1 ; l 

E:~~AIA. 

- -, -- -c-· 
' " 

,_,_~ 

JOB PhS~ 
F•~<JE c, 

, .. '. , , 



TR20 XEQ 06-21-94 17:58 
REV PC 09/83(.2) 

OWOSSO DRAIN - FPl'IS - SHIAWASSEE C0.141. 06-20-94 
EXISTING CONDITIONS-24 HOUR TYPE II :lTORM DISTRIBUTION 

EXEMIVE ((INTROL OPERATION INCREM 
+ 

EXEMIVE CONTROL OPERATION C.OMPUT 
+ 

MAIN TIME INCREMENT = .ZO HOURS 

FROM ;:SECTIOiJ 
+ TO XSECT!•ei i:l 

JOB 

RECORD !D 

STARTING TIME= .00 RAIN DEPTH = t,,00 RAIN DURATIOH= 1.00 RAIN TABLE 1-iO.= : Ac,:, ,,,:,JST, COND= : 
ALTERNATE NO.= 1 STORM NO.= 1 MAIN TIME INCREMEN i = ,c(t H00RS 

OPERATION RUNOFF CROSS Si:t:TION 
UUTPUT HYDRDGRAPH= 7 , .. 
AREA= .58 so Ml INPUT RUNOFF (uRVE= 71. TIME OF iON(fNTRATION= 1.14 H',,uiis' . 

TIMEIHRSl 
8.00 

10.00 ·• 16.00 
18.00 
i:0.00 
i.Z.00 
24.00 
2, .• 00 

INTERNAL HYDROGRAPH TIME INCREMENT= .15.'.0 HOURS 

PEAt. TIMEIHRSl 
E .. 6E, 
.:3.55 

PEtiJ DI::;Crit\R6E{CF5J 
400,o4 

FIRST HYDROGRAPH POINT = 

PEN. ELEVATiONIFEET 1 

(RUNQFF1 
(RLJNOFcl 

TIME IN( REMENT = .~O HOURS 
DISCHG .00 .00 

.00 HOURS 
.00 00 .:, ,(IL 0'' 

DISCHG l.74 3.Bc. 5.~5 
DISCHG 145.34 Z42.0Z 334.82. 
DISCHG 188.96 147,;:4 lllJ.44 
DISCHG 48.91 4t,. 74 ,s ifl -y_,, ~v 

DISCHG 3b.~4 35.17 33. 93 
DISCHG 28.17 ;_7_4s 2.t,.59 
D!SCHG ZLo5 :J.53 l.1.5~ 
D!SCHG ;:1,24 ;:o. 11 18.15 
DlSCHG 1.15 ,48 . 1: 

00 1, .. ,7 9.iO 12.43 
315.40 
88.19 

32,t,5 
2.5.58 
.=.1.54 
15.50 

.00 

388. ;: 
73. :: 
.\; ,.) 
"Tl.•''J 

31.t;7 
;_4,1,8 
21.!,6 
12.~;2 

367 .09 
10.rn 

" " "TJ.,"T"T 

3(1,70 

2.3.90 
2.1.n 
9.75 

3.39.43 
t3.8.:: 
4(1.13 

30.04 
:_3. i.3 
- , ~q 
... 1 ,,J 

DRft INA GE AREli, :: 
,5•:; L 11 

58.94 
"),:, ,:,a 
-"-•I , 
:_c::, .51) 

::...:,7 
:_ 1 .t,1 

s.:.8 

:.o'=i,85 
54.~'7 
710 (1(1 _.,_,, \.'I.I 

·q ,, 
... • II 

:.:..Li 
- ' -.... 1 .t ... 

3. '58 

RUNOFF VOLU~E AE:::1VE B,SEFLOW = :.90 WATERSHED INCHES, 1086.9" (FS-HRS, s·>,8,1 ACRE-FEET; BASEFcO~ = 

OPERATION RUNOFF CROSS SECTION 2 
OUTPUT HYDROGR•PH= t, 

ARE~= .l~ so MI mnn RJNOFF cu~;VE= 70. TIME OF {lJNCEr,TR~TIC:N= .':3 HCJL:RS 

T!NEiHRS) 
C,,(i\J 

i (J,(l .l 

1 ;_. (l(l .,., 
~o 

INTERNAL HYDRQGR4PH Tir.E INCREMENT= ,1;t4,:, HOURS 

F'CA.r TI~Et!-iRSi 
12.37 
19.57 
.:3.i;' 

PEA, DISCHARGE(CFS) 
:40.75 
il. 55 

- ,-,-, 
;::,,,::,:;, 

FihST H1tLJr{C,GR4PH FOINT = 
DISC HG ,ll(• ,i)Q 

DISC!-IG l .63 .=.. b 
DISCHG 
DiS,>-lf 

131.4'::, 

:::, • .=.t 
l ~ ,t,t, 

:.t . .2.. 58 

i 7 .:.7 
; _, - ~ - _,,,_,_ 

,i)O .1)1) 

:_,'=i,3 3,'=i4 

:.40. 3L 
~C:.t 7 
j_7 ,,-,4 

{..f)C:,71 
. ' ... t,. 1t, 

~.::..10 

- :, ,:,-, -- . _, 

- ' --~ - • I _, 

PEN ELEVATION,FEE:1 

:_· -;:;; 

.\ - ' -
-- C'""' 
- ! • •'' 

- -, ,:,c, ..... _,. '-' _, 

DRAINAGE ARi:.' = 

51:-. 35 
l c,. '~'5 

' --! '-, • I ,:' 

4':,(l~ 

.:_4.44 

.53 5~1.NI. 
1.54 

ob.00 
:30.4: 
51.65 
j"7 1 7 

,-'1 ,11 

:8,7v 
21.88 
:1.57 
:.w 

.OC1 CFS 

- I ,-,-, MT 
, ,._ "t ::i•..:, 1'11 , 

1. (!(, 

48, 11 

, ,- - ' ic ,._! 

- ' -- .._ ,,._i;, 

PASS 1 
PAGE 7 



ht.It r'v V1/(,.j\ .l.J 

20.00 DISCHG 
22.00 DlSC:HG 
c4.00 DISCHG 

11.18 
8,77 
8.40 

10.49 
8.77 
7.16 

9,84 
8.78 
5.21 

9.34 
8.7'1 
3.2.7 

.• FF VOLUME ABOVE BASEFLOW , 2,81 WATERSHED INCHES, 

OPERATJON ADDHYD CROSS SECTJON l 
INPUT HYDRDGRAPHS• 7,6 

PEAr TlME(HRSl 
12.~.S 
23.54 

OPERATION RUNOFF CROSS SECTJON 4 
OUTPUT HYDROGRAPH• 7 

OUTPUT HYDR06RAPH• 3 

PEAK DISCHARGE(CFSJ 
005.59 

30.4'5 

8:10 8.7? 8.74 
8.80 8:.80 8.81 
1. 70 .78 .20 

43E:.06 CFS-HRS, 35,q5 ACRE-FEET; 

PEA} ELEVATION(FEETl 
(NULL} 
INULLJ 

8.74 8.75 
B.K. 8.83 

.01 

E'4S£FLOW ' 

1\f(tl\;: • 2"3 50 MI iNPUT RUNOFF CURVE= 75. oT-< ,-,, -,-,or,-d.,.,,}.'l"r,-,~,- '. -:-.·, d,-. ,r,-

Ti~E(HRS) 
6.00 -~ 11:.00 

14.00 
, - r,fl 
J.'J,VV 

18.00 
i(>,00 
ZC.00 
~4.(1() 

INTERNAL HYDROGRAPH TIME INCREMENT• .0933 hOURS 

PEAr- TIME(HRSl 
E.41 
19.55 
2:3.53 

FIRST HYDROGRAPH 
DISCHG .oo 
DISCHG ,07 
DISCHG 4.47 

PEAf DISCHARGE, CFS l 
:57.71 

11.'=i6 
q-. 0'1 

POINT ' • (JO HOURS 
.00 .00 .00 
,19 ,39 .1:/1 

5.Z5 o.19 7.45 
D!SC'iG 135.47 2Z.4.9() ~57 ,t,O i.32.0o 
D!SCHG 39.o: 34.70 31 .i.8 :8.41 
nrcrur.. '! () ., 1,:, .,.,-! 17 ,j(1 17 ., 1.1,1...r,..1,u .1.u,v, .1.u .... v J. l • •;; .. , ,,.,, 
DISC% 14.50 lc,3'> 1.c.~6 12.75 
DISCHG 11.d 11.03 M.3a ,;,.'3o 

D!SCt16 9,05 o,,,.J5 q .Ut, 
,, 

.<Jo 
D!SCHG 8, 73 7.c-4 5.88 3:=18 

; _!'Ii'.: '-'r '.Lli'llt.!1111'\t\ l J.U:~- • ( V rll.JI.Jj"\:J 

PE,,. ELEVATWNIFtETl 
(RLli-m1="Fi 
tRUrJOFi="i 
iRUNOFF; 

TIME IN! RE111ENT ' .:o HOURS 
,()tr .00 .00 

1.117 1.4'" 1."7 
'1. ,:1) 11,58 14.o4 

1°t,, 5 155,47 11Z..5(! 
-=~.111 ~3.:?5 -- -,-

L ... ,,..0 

17 ... 0 '" C, 15.97 .._,_,,,..,_, 

12.,17 L11 11. q7 
9.•t7 O,Z.ll 9,i)t, 

0,,17 ?.07 0 .V8 
:,.:;4 • -q 

i '" • 51 

DRAINA•;t 
.(}(1 

:.5(1 
18,54 

73.fo 
~!.a 
15.51 
11. 0 5 

,;, ,(l3 

?,08 

1" 

AREA ' 
.O(l 

3,0'i 
:7.!Z 
52..tS 
20.2.4 
l~i.17 
11. c,o 

,;, {•,! ., ' 
·-::.09 

.00 

RUNOFF VOLUME ABOVE PASEFLO,i, 3.:9 WATERSHED INCHES, 487.70 (FS-HRS, 40. 3(i AC RE-FEE~ i f,ASEFLGW = 

OPERATION RESVOR STRUCTURE 1 

TH~E(Hf:£) 
8,1_!\) 

·::. 1)') 

INPUT HYDROGRAPH• 7 QUTPuT hYDR06RAPH• 1 
SURFACE ELEVATION• 73o,c0 

f'EIJ, TIME(rlRSI 
14.15 

PEAr D!Scrl'.RGE(CFSJ 

FIRST 1-!YDRObiiAF'H porrn :; .O(, HOURS 
DiSCi-!G .03 .08 .:..1j .40 • (,3 

PEAr EL::V,H:(,tHFEET) 
743.Bl 

1.03 1.44 

O¥,:CISS1j ~'RA.~r' - j="p;t;S - =•Hl4WASSEE co.~ 1. ,:1'.)<(l-'=,.; 

E'.:!S-;-~~uG C·)i~DI:"IOi•:5-~4 rilXi! :'i'PC E ::1:1r:r: GISTR!E'lJiiG:•, 

'L, 

, 3t ,J, 
;· .t.:5 

::·-
. :, ... .., . - . 

"1 - - , 
I - '),.._"t 

C C 

-·· ! .! 

{ >- .:.J 
l.13 

7 r =-
-,. j_>'; 

, 

DRAil~Af:E AREA = 
J..-=1(l 2.43 

8.h 
B.7,:, 

.oo CFS 

.i_n) CF: 

.23 SQ.MI • 
.OJ 

:::. 75 
55.73 
44,t~' 

19.30 

14. ,;;•i) 
l 1. 9 3 
9 .(14 

9,0b 

.00 CFS 

.~3 SQ.MI. 
3.01 

l'"Jl'.Jt ,:, 

JOB 1 "FASS 
F·AGE 

7.:..' 



ll.W tL.tV f4£.. jO, 

14.00 D15CH6 35.95 
14.00 ElfV 743.81 
16.00 DISCHG 35.59 
16.00 ELEV 743.E 
18.00 O!SCHG 34,94 .• ~ ELEV 743.56 

D!SCHG 34.35 
~v,OO ELEV 743.2-4 
22.00 D!SCHG 32.8(J 
22,00 ELEV iA3,V'i 
L4.00 DISCHG 3Z.8O 
Z4.00 ELEV 74~.oO 
Z6,C>O OISCHG .73 
26.00 ELEV 73t,. 34 

RUtIDFF VOLUME ABOVE BAEEFLOr1 ' 

OPERATION ADDHYO (ROSS SE[TJ[l;j 

INPUT li¥D~:OGRt.0 !-!S= ' ' .:.,.:, 

PEAK TiME1HRS) 
12,58 

f"tL, { 4 1't.:., Li (4,:,,,:,,:, 

35.96 35.95 35,n 
743,81 743.81 743,81 
35,53 35.47 35.41 

743. 71 743.69 743.68 
34,:36 34, 79 34. 71 

743.54 743,5,:. 743.50 
34.30 34.,5 34,19 

743,3.: 743.~Q 743.U 
33, 74 33.t,9 33.63 

74~'.0i:, 743.04 743.01 
3:.67 32:.54 3Z.39 

74Z.,54 74Z.47 74:.40 
.30 .13 ,05 

73t,,'2t 13t.,z:.. 730.:1 

3. zo !~A TERSHED INCHES, 

s 

OUTPUT HYDROGRAPH• 4 

PEA, DJSC~4R6EICF5l 
e39.27 

r'l.:-,:1J. 1'1 .... ,t-'t 1-t..:i.{ ... I '1 ;,,1 I /'1'.:,,oU 

35.:l9 35,85 35.81 315. 76 35. 71 
743.:!0 743, 79 743.78 743.77 743. 75 
35. l5 35.2:? 35.Ll ~·5.15 35.08 

743,1,6 743.o5 743.d "iA':'.d 7'13.5Q 
34. i,6 34,61 34.S'=, ,·4,51) ,,4,45 

74?.'t:3 743.4t, 74),43 743.41 743.39 
34, 14 34,08 :::t,1_( ::.:.-=q 33, 91 

743 .. .4 743.:: 7~3.P 7',J,17 743.14 
33, F,4 33.4~ r,--, -":J ,:,.: .,._ 33.17 33.04 

74::'7 74:,91 74:,,::5 74:..78 74:...1.:. 
3.'...Z4 3U>'I Z.3.8:i l•J.O9 4.ZZ 

74:, ,: 742 .. '.A 7AO,o7 /38.(1·'.J 730. QQ 

,nz ,1:1,:, ,1_11) 

73t .. :o 731: .. > -.-, - . 
;,c ,,_1_1 

488.3.=- ! FS-~·:.~. 4(l. 3t, ttCF:E ~FCIT; BASEFLOW , 

PEAt' ELE\ t ~ 1');~ 1 FEET i 
tNUL.L, 

RUNOff VOLu,iE AB1JVE BA5ffL(M :: :...W ~ATERS'1ED INCHES, .:010.37 ! FS-hRS, lM.~4 ACRE-FEETj BASEFLOW = 

OPERATiOtl RUNOFF CROSS SECTION t, 

OUTPUT HYDROGRAPH= 7 
AREA• ,3o SQ ~I INPUT Rlii!Cff CURVE• 79. TIME OF I ONCENT'lATIOc,, J.>o HOUPS 
INTERNAL !-!YDH06RAPh TINE INCREMENT= • !807 HOURS • PEAi Tlr.E(Kf:SI 

13.Ll 
PEAi, OJSCHARGE(CFSJ 

211.90 

Tl~E(HRSl FIRST HYDROGR<PH POINT , .00 flOUoS 
6,00 DISCHG .l'l 
8.00 D!SCHG .oO 

10.00 DJSCHG 5.72 
1:.00 DISCHG 57.85 
14.00 DJSCHG 187.''8 
lo.OO D!SCHG 
18.00 D]SCHf, 
.:o.oo DISCHG 
«:.oo DISCHG 

....... - .. '.--, ; .. ,._ ,-,. ,-_,::-, 
lil.....V ,,t•~ vo-""1-~<: l! ;'Jc< 

REV PC 0~183{.:} 

.:.1.c,c1 DIS(i-if 
.:1: .o(, DISC HG 
:=8.0(l DISJi~ 

oo.,~7 
28.bo 
'21.48 
lo.48 

14, 78 
5.7: 
.E: 

.(,(l 

.83 
o,t,4 

'?t. 3(1 

178, lb 
54,c,O 

:7.70 
z..(1,05 

lo, 19 

14.4•:;, 
4.85 

.Ot, 

\-·=r:.· 

.00 

1.11 
7.69 

115;'."/9 
167.47 
45,85 
26 .'31 
ZO.41 
15.94 

14.OZ 
4. 1)i 

.01 

,(J(l 

1.45 
8.91 

l4b.18 
15o.lJ7 
•1.0: 
l.5.,:-,3 

15. 7;: 

13.35 

PEPV. ELEVAT!ON(FEET) 
(RLJNOFi:J 

TIME It,r1 RErtE1H = • .:o HOLlhS DR~IN~,GE A~EA = 
,!Jl ,IJ4 ,tjO ,lo ,:7 

~- 31 3,t.5 4.13 . - . ,-
!.., i~• i4, 34 17.l2. 2.2..34 

175,'i'} .=_(11),t,a .=.11.(1:< .:1.f1,51 
i44,ll'l l3i.t-, l!':',,,, i05. 44 

.=_5. l~ ~4.41 .:'3.1..::-, .=_3,c,5 
l':;,.,.':;, i.8,fl 1'3,_~, 17,'.)b 

15. 1iL 15.30 15.:1 1s.11j 

l 'J, _i 

l, 'tt, 

- - ' 

,:, -,,:, 
·'• . 
1,i( 

.:,(14,(h.l 

9l.7~ 
30. ~3 
22..49 
17 ,cl 
15.(11 

7 ,:.1 '_,_, 

,t,t, 

1'1",:,,ol 

35.65 
743. 74 
35.01 

743.58 
34,40 

743, 3b 
33,85 

743.!Z 
32.92 

742:,66 
1.75 

736.53 

,Q,) CFS 

,00 CFS 

."36 SQ.Ml. 
.4~ 

4.2'3 
33.9t, 

1•:it,,i:,J 

79.60 
l.9.73 
il.9Q 
lt,,3;: 
14.9~ 

'= ,{b 

.:3 
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RUN.OFF VOLlJ)IE ABOVE BASEFLOW = 3.15 WATERSHED !~CHES, ~8o5.4B CFS-HRS, 236,80 ACRE-FEET; BASEFLOW = 

OPERATION RESVOR STRUCTURE Z 
INPUT HYOR06RAPH0 5 OUTPUT HYOROGRAPH= 7 

• 
TIME(HRS) 

6.00 

"· 00 
8.0(1 
8.0u 

10.00 
1(,, (UJ 

12.00 
1.:..ov 
!4.00 
14, (l(l 

lo.00 
lo,00 
18.00 
13.(,0 
20.00 
Z0.00 
~ 

,.,_,., 
.:,.:, ,VIJ 

Z2.o0 
24.00 
:4.00 -~ 2.8.li(> 
28,0J 
30.00 
·30,00 

SURFACE ELEVATION, 736.20 

PEAi, TiriE(HRSl PEAf' [i!SCH~RGErCFS) PEA~ ELEVATWN(FEETJ 
i3.56 

FIRST HYDROGRAPH POINT ' 
DISCHG .fXJ .00 

ELEV 730.:.0 730.:.0 
D!SCHG .tJ: OJ. . ·' 

ELEV 736.":..t, 736.::_;, 
DISCKG 2.75 J.t,c,. 

ELEV 130.70 73t,.7C,, 
DISCHG 4°.04 83,93 

ELEV 730, 92, 741.::..1 
DISCHG 537.b4 5VS. :·3 

ELEV 74.:.78 742.7b 
DISCHG :40.85 :LO.Ell 

ELEV 74:.51 74Z.48 
DISCH'; 139.89 135.~8 

ELEV 74~.31 74.:. • .:t 
DISCH\J i 13.24 111.74 

ELEV 74L.O:. 741.•=i•:: 
DISCHfi err. 7;_ 'io. 3;_: 

ELEV 741.5° 741.55 
DISCHG 87.:i.4 8c,..35 

ELEV 741.30 741.:8 
DISCHG o0.19 55. 74 

ELEV 740.43 740.ZJ 
DiSCHG a.Jc lJ.::..c, 

ELEV 738.75 738.5Q 
DISCHG 12.79 11.80 

ELEV 737.55 737.47 

.... - ,-,,-, 
{'t.::.,i:;l_l 

• (10 HOJFS Tit'1E Ir-lCRE/tiENT ;: ,:_ri J.tOI..IRS 
.0(1 .00 ,(1,) • 1),j .00 

736,.::_l) 7;•-,:,:_i) 7"3L,:1) 730,:._j 73D,.':.0 
.u5 ,1_,::: .15 .31;i .6:.... 

730. 34 
4.7f:.: 

r:·).87 

7t.:_.:_q 

4:c.!3 
74:... 74 
-,·,- -, 
._ll._, 0.) 

74:.•, 
13!-t".:J 
74~.2~: 
!J.(i • .::.o 
741,•·i.1 

8~.:::.3 

51.53 
{l.C_l,(14 

.::.3.37 
738,44 
il.(li) 

737,41) 

T:''.:, • .-.1 
t., l ~, 

I~: .. ,: .. :, 

- .t.: ~ !:C" ~ 
{ ,_' .•'t 

7 - - --
j .. _, ... 

-r.- •• 
/'t--.,'t"t 

10,;.i:,:. 

741.(•iJ 

741.4':-, 
o:, ,:,:; 
"- - . _.,_ 

7.;.1,:1 
4t.57 

/3Q,,::o 
Z.i.b8 

1(:.:(1 

t=·t.=:=· 

--, ;.,-, 
I :,t,,-t,:, 

!.d 
7::7,13 

7 4;,_, 1(1 

173. 7!.l 
..,. J, - • -

' 'ti.. ...... 

1-,. -., 
... -r .... 

1i1/ ,tiO 

7~1.35 

7°41.45 
'32..08 

741.io 
4~.3o 

1r,. 10 
20. Hl 

737 ,:7 

l3b.5(l 
Q, Qi. 

~·~S.19 

-::.:. 75 
3o7. q3 
T4:.o7 

1~1j, •~o 

742.:4 

741.31 

141.43 
8(1,rj7 

741.10 
4rj,41 

7J~.M 
!B.o4 

73t'.C•4 
B.78 

737 ,;:1 

73t,,5:.. 
i .... 57 

737.53 

33,::,04 
742.-~3 
1t(1,2.•i 

742..3f' 
1ri.~•s 
74:_,1.;1 

103. 7t., 

741.fo 

741.40 
77.54 

741.0,: 
37.:..0 

739.3° 
17.29 

737 .11:, 

TR"lO XEQ %-Z-1-:~4 17:58 
REV PC o•;/83i • .:1 

OWOSSO DRAIN - FF'MS - SHiA~!4SSCE (O.MI. Oo-~0-c:4 
E"ISTING i:ONDlT!ON5<4 HOUR TYPE :i STOPM D!STPIBuTION 

32.,00 
?: rir, 
.'(..,VV 

2,4,00 
34.00 
31;,,(R) 

3o.(l(l 

38.(() 

38.00 
40.00 
40.1)1) 

42.00 •· ,un 

DlSCrlG 
ELEV 

DISChG 
ELEV 

D!SCHG 
ELEV 

DISCH\1 
ELEV 

HISCriG 
EU:1t 

O!SCHG 
fLtV 

v:ELHS 
EL5:V 

t,. ():._ 

73t,.71 
, :,-, 
.L. - _, 

7~.58 

.14 
73o,43 

• :f:. 

5.58 
771,_ ,:r.~ 
I .!'.!• ""T 

:....,t,3 
730.09 

1..::.4 
73o.58 

.58 

.Z.7 

. -, 
• J. _, 

,((1 

• .!: 

5.18 

1.15 
r:,:-.57 

.54 
730. 52. 

,,:_3 
;:·:,,4'~ 

. 1: 
73t,.4e 

'.17 

7:, .. ,:,:. 
! -"-'. _,,_. 

... ,_o 

1,,_l: 

731:,.51: 
. ~() 

Ei:,.51 
.... ~ 

T:.:,,.r.-=• 

.11 
1::0.4; 

.(/i 

-:~:,_,. ~..:;. 

4.45 

2.U 

.4t 

7~t. 51 

.H 

,{J7 

't .1 ~· 
,.- --
i :·). : ... 

Bt.55 ,., . _, 

1::·:. 51 
.:c, 

t=•':.4~' 
• i0 

. ,::' 

• ,_l,_ 

"":' :,
-'-'• - ' 

3.33 
-,:, .. 70 
l,./'-'•'. 

1.3() 

,'?5 
73c,,:,4 

.4'.l 

• 1(1 

, :,_ .47 
,t)3 

. (,: 

DRA!NAeE AREA , 
,00 .OJ 

73o.20 731:,,i_:_ 
."7 I ,4;: 

73c,,155 
15,Qt, 

/3f .ti 

74.=_,8(1 
31(1, 74 
7-4i..,. t,(1 

' ' , 
1154.57 ... , 
7-4l.,3t 
li7.77 
74:. i.5 
l(l:_,17 

741.::. 

741.37 
74.04 

34,2_;_ 
739.2.1;, 

lo.04 
737.82. 

7.55 
Tc:7.11 

3.55 

l.b{ 

7!b,l•l 
"FQ ., 

73t,.54 
• ::7 

731;,i:,(l 

.17 

,r, 
·" 

7h.47 
• (1:• 

73b,5'=i 
20.i; 7 

738 • .=.1 
5-::-'3.1)4 

742,8(r 
2.35.07 
7<;';,57 

742.34 
1lt.2.2 
74.=_, i.1 
i01).t,3 

741.,7 
,-,-, ,-.. -. 
D':P,•;tQ 

741.35 
t.9.t,7 

740.81 
31.52 

73". le 
14.t.7 

~37,7: 
7. O•J 

(37 ,1)b 

-;) .. ,~ 
1,..u_o,1 _, 

1.55 
Bo.o0 

E:,,53 
, 34 

73t,,51J 

.le, 
B-0,4·~ 

,(19 

730.'tb 

.00 CFS 

1.41 SQ.MI • 
.OJ 

730,;,_4 
i:.01 

73t,,t,4 
.=_,:;,lt, 

558. 37 
742.70 
2.t.:,4b 
742.54 
144.38 
74~.3: 
114.7: 
742.<)7 
99.14 

741.o3 
,-,.-, r,. 
00,V? 

741. 3.=_ 
04.80 

740.o4 
29.ll 

738.93 
13,79 

7~'7 ,b3 
6,4C'J 

737.02 

JOB 

3.0o 
7) .. 7:• 
I .,JI.Jo I _, 

1.44 
73-s. 5,:-, 

'' ,,:,c, 

73o,53 
, . . _,._ 

r:·t,.5(1 

.15 

,fJ9 

736.46 
,1)'3 

7Jt..C 
,,)7 

PASS 
PAGE 11 



0 
(1 

O.:..,VI.I Ul~Li1'J ,\)8 .vo ,V'J ,V't ,li't ,o• .v, . \)'\ ,V4 
52,00 ELEV 736.33 736.33 736.33 736.33 736 .. !2 736.32 736,32 736.32 736.32 
54.00 DISCHG .04 .04 .04 .04 ,114 .04 .04 .04 .03 
54.00 ELEV 736.31 736.31 736.31 736.31 736. lO 736.30 736. 30 736.30 736.30 
56.00 DIS[HG .03 .03 .03 .03 ,1)3 .03 .03 .03 .03 
56.00 ELEV 736.{..9 736.i.9 73o.Z9 736.Z9 736 .. '.9 7Jt..c9 736.29 736.28 736.28 -~ DISCHb .03 .(13 .(13 .03 ,03 .03 .03 .03 .03 

fLEV ":?1S.2.8 73t,.:..a 730.:..8 73o.Z8 730 .. :8 736.~7 736.27 736,27 736.27 

RUNOFF VOLU'•iE ABO\JE t·~SEFLOrl = 3 .15 li!A TERS!-IED iNCHES, L8t,5.t,1 1·FS-HRS, :,·o.81 ACRE-FEET; BASEFLOW = 

OPERATION REACH 8 
lt-.:PuT L!'f~::~OtRAPH= r OUTPUT HYDF-DG'<APH= 3 
LENGTr = 4d1hj,t}) FEET iNPUT = RATH.b (URVE REPHtt':t~liflIVt GF ktAc.H 
{LIEF~ICIP~T: 1.foED Ifli POUTING RELATEfl TO moss St:CTWN ARl:A, i~= .~1 rti= 1.0B 
f:iODIFEG .t-;T-1 IN h'OL!lING COEFFICiENT = .06 PEAi: TR;vEL T:itfit = =·.51) HOURS 

PEA, Tit,C ,HR5J 
J7 -~') 

OPERATION RUr~:}FF ci:::oss SC:CIION t:, 

•)1JTFL' 1 HYD~06RAPH::: c 

PEAr DISCHA,GE(Ci'Sl 
:..~t.'37 

t.~EA= .J:.. SQ f.iI INPUT RUNOFr CURVE= -;:_, Tl/I~ o;:- ·~0N(::N-:-R4Tl(!f~= 1.t,~ HOURS 
INTE;;;~t.L rn D:=OGriAPH TirtE Hii(RE!f:tNT = .i.100 hOURS 

r~C:Q uo-ll-94 17 :58 
~\/ r'C 0~/'33(.Ll 

PEAr TirtE(hRS 1 

l ;• .(15 

OWOSSO DRAIN - FPMS - SHIAWASSEE CO. II. (·o-:o-,.; 
EXISTING CONDli!Oi'<S-i.4 HOUR TYFE II 3TO~N DISTF:,BUTION 

PEA, DI SCH AR GE I ffS l 
:..s: I "1 

19.65 

PEAi. ELEVUIONIFEETl 
tRUN(fFJ 

IRU~OFFl 

RUN(1FF VOLUitiE ,:.BOVE f:ASE~L(iw = 3..00 WATERSHED INCHES, 1005.9.:. LFS-HRS, f·3.!3 !.(RE-FEET; BASEFLOW = 

OPERATION ADDHiD CROSS SECTION 10 

• 

IN~UT H!DF'(1ff:APHS:= 3,o OUTPUT HYDR1JGR~r·H= 5 

FEA! TIME{tlRSl 
13, ll•~• 

!I , 1)4 

ri.r;;:: - --',rc:r,::.=,c.m..1- , 
L''-'1ru: ;-,11n-·,,_.1n•1.rr;- i::, 

PEAi. DISCHARoEICF51 
-,-, 1;
,_,::,(:,, _,._ 

::·oc. qo 

;:-~;:~-;- 0JYL1R•:1\Jh'ftPJ-, POI"!~ 
["' 

PEAr, E•DATIONIFEETI 
i,f~ULU 

(N~1LLJ 

,. - (1"' -,;c-

,V4 
736,31 

.03 
736.30 

.03 
736,28 

.oz 
736,<7 

.00 CFS 

.00 CFS 

JOB I PASS 
PAGE lZ 

.00 CFS 

, 1jO CFS 



J..:...vv ll1.J\..11U 00.10 ~'f/ I ..1::) ... vo • .Jv .:.8 ... , fb .::.oD.,)I LOI ,V! L4.::i.4V .::.LO,'/.::i t.lJO. Ir:, 

14.00 DISCHG 159. 73 134.79 109.0o 84.73 66,,,6 57 .07 51.33 46.81 43.28 
16.00 DISCHG 38.05 36. 1: 34.63 33,44 31...10 31.43 30.48 29,58 28.80 
18.00 DISCHG 27.41 26.o5 ~5.81 :4.89 24,1)5 23.36 22. 79 22.34 21.99 
20.00 DISCHG :1 .:5 Z0.72. ~(l, 1(1 19.41 18. 17 18.20 17. 70 17 .27 16.91 
:..z..ov D!SCHG 16.37 1 l_:,,.i.1 lo. 11 fo,08 16,ll9 16.10 16.11 16.13 16.14 

~ 
DISCHG 15.87 15.::.1 14,1)1 lZ, 31 10, 34 8.38 6.63 5.08 3.75 
DISCl-!G 1.70 :i,:, .4o •e ,1)3 .1 ... 1 

RUNOFF VOLU~E ABOVE BA5EFLOH = .:,81 HAlERSH:Ir INCHES, P7..:1 CFS-HRS, o5.88 ACRE-FEET; B4SEFLOW = 

OPERATION RESVOR STRUCTUR': 3 
!NF'UT HYDROGRAPf,= ,_, 1JUTPUT HIDR%R4PH= 

Y~i~Eir!RS 1 

a.ot, 

SURFACE ELEVATI(!rJ;:; 7t,i).:?,:, 

F'Ehr, Tir.E(HRSl 
16.t 1 

D!SCHG 

PEAt JiSC-J-!~RGE(C.FSl 
:...i,85 

,(JtJ 1-!0LJRS 
,1)(: .00 

PEAY ELEVATIONiFEETl 
10:.11 

llfllC: !N( HEi',ENT ;: .20 MCIIJRS 
,rn) ,fi( .(Jl 

~., ,, 

lf:2.1•1 XtQ 06-:1-•:.,1 17:~B 
Rt\J Pl (l'=i,531 .~) 

(!~i%f .. ) i)RA~i~ - F~·:r;s - SHIAWASSEE co.NI. 1)t,-:..o-•:;4 

8.(10 
10.00 
il),(lQ 

•
0 
(I 

14.UO 
14.<Y) 
!t,.(i(! 

i,_.,oo 
18.00 
18.U0 
2:0,00 
.:u.oo 
::.Z.Oo 
z~.uo 
l.4.0(1 

.=_4-,(11j 

2:t..,\l(I 

.. 6.!J0 

~S.OIJ 
28.00 
.3u.oo 
J() ,(11~1 

3~.0(J 

~'2.00 
)4,1JC1 

.:~ .00 

- _,l 

ELEV 
DISCHG 

ELEV 
Di5CH6 

ELEV 
DISCHG 

ELEV 
DISC HG 

ELEV 
~ISCHG 

ELEV 
DISCMG 

ELEV 
DISUf; 

ELtv 
DISCHG 

ELEV 
U1SC\-l,j 

ELEV 
DiSCHb 

ELEV 
Dl5CkG 

ELEI' 
DISCH\:: 

!:LEV 
orsrrt; 

DISL~b: 
ELEV 

DI~t.+,: 
t LC\, 

jjE::aC 
ELt'J 

'._J' = n': 

7b0.B0 
• .30 

7t/J, Gt, 

:...5(1 
76i.'3o 

:..\1,8(1 

fol..51 
~4.40 

7t.2.b9 

?t,:...11 
:_4,77 

7CL.7U 
:.~.4(1 

It,:_,,:/':/ 

~3.% 
Jt:...ob 

7o:._,b:,_ 

..:.1 • .=.:i 

rc . .:.-E 
17.oq 

7C.35 
J.lj, l'i 

t, ... ,_, 

ft,.:.J.•':J 
1::,44 

t IS~)J~\J (0;,J[iFIOr~s-:L H(1U~ ~IP~ II f)TORM DISTR!BUTI(~'l 

7bC.'t'(l 
.53 

7-:1.(l':J 

::·.55 
foi .e:.. 
:..;. '=i5 

L.4.48 

"1 - ,. 
(bL., I! 

1r:i:..10 
- . -,::.-
-"t, :,_, 

h:...t8 
.=.::.87 

7t2.oi.:, 
:..=..9t) 

fo~.ol 

1 c,. :_1 
h:..,4;· 

J.7.53 
h~.34 

l i'j • }':J 

i4.5':1 

I-~• l,_ 

/I_,~ ,,_,i 

70'),80 

5.13 
?t.1.70 

'-'-· 77 
7t:...01 

~4.54 
{t,Z.,t.'°:J 

:.~.85 
ro.:.71 

:_4,ft._ 

n::..1\, 
:._4, 3') 

7,:.68 
lJ.01 

':c,.=-.01.., 

::=..Ti 
1c.:-..c-1 
:u.87 

7c.":..51 

17.37 
h,2.~3 

,, __ ,-, 
' ~-. '---' 

14.41.:1 

71_,:...1::: 

' _,_' - ~ 

~'t,,:,1_,t 

h.V.€0 
1. ,,j 

(b1.1J1j 

7.18 
7o1.80 

-,-, -,. 
... J.,L1 

Tt,.":..t,3 
2:4.uO 

1t,2.o'=i 

.:.4.85 
h.?..71 

.-:.4.o'~' 

lbL,7U 

7t,~.i:,8 
.::J.75 

ft,.=-.t5 
:.:...64 

Z.O.b8 
7 - .,.,-, 
'b .. ,,..t'J 

18.31.: 
ToZ:.41 

17 • .:1 
-:c,.-:.. =:.: 

l'S. 7(1 

',:,._. ,_'a' 

I t,.":.,l 7 

T,_ - ' 
,1- .... .J. 

7 t,0, i:(l 
1.~·3 

7bl.~10 
'?,i8 

1e1:=·z. 
~~-~13 

i.4.t,5 
7t,2./0 
l.4.t~ 

7t,;_.11 
.":.4.t.S 

7oL. 7(1 

Z.4.~(1 
7t,.=..t8 
.:3.tS 

7tL • ..:5 

7t.i.=..:-::i 
LO.~'✓ 

-, :.-:..4(! 

i7,l.5 

14, .. 0 

7oV.3t1 
1.37 

fbl.50 
ll, 75 

7bZ.,04 
:J.75 

fo.:.,o5 

h~.70 
:,.84 

7o,:,71 
~4.oZ 

lb.:,70 
.:-+.1o 

7t2..o7 
- :, J:,:, .:...1, .I, 

7-.:,.=..t.5 

7o.:.5s 
l.0.3() 

io.-:.,4,:: 
lf:.5,: 

7i:i.-:.. 3,:i 
l1J.. ,:iv 

IL.:-.,31 
1i:" .--_,,'-\,_ 

i4.U7 

1 - ,:,. 
1 .... ,_,, 

11. 71 

70(1.80 
1.43 

fol .51 
13. '✓ ,':J 

foZ..15 
n.•J4 

_;4._ 1':!. 

7oZ.. 71) 

L.4.K: 
70::..71 

70.::..1:.s 
Z.4. 11 

7o~.Q7 
22 .15() 

7o~.64 
:.:..<115 

7o2..57 
.:v, lL 

nc.47 

l'.:..74 

70.::.. 30 
15. :.,:' 

--,_,~.' ':-: 

DRAH~4GE A.F:EJ1 = 
.oz .•i7 

fo0.81 
l.~i. 

7'1.51 
15.97 

762..20 
2.4.09 

fo2..t7 
2.4.76 

1o.::ro 
~4.&Z 

hZ.70 
,:.4_ '54 

7t,Z..69 
:4.06 

fo2.o7 
- - -.,'.J 
._=,,=, 

1o:.04 
i.\.84 

7u:...5o 
!i.93 

76~.4t, 
it' .1:3 

7t,.:.::-r 
lt,.5'4 

10::..2.•-:i 
15.14 

l ;•. 81 

Jt,.-:.,,_13 

7 _,_. 
-, =,7 

fo0.84 
1.06 

701.52 
17.80 

76Z. 35 
2.4.Zl 

Tc~.08 
;:_4_ 79 

7oi..70 
Z4.80 

76:.70 
:4.49 

7tt?..tt9 
i.4.01 

7o:.,,7 
~3.28 

7o2.t,3 
:J.65 

7,'.):._,55 
19, 75 

-, - • F: 
l t,.._,""r:J 

lb.OZ 
7oZ.3,, 

16.~A 

70.:.Z.8 
15.(10 

7J.-; -1 '._._ .... , 

fo~.14 

:o.:.,_:,: 
i.''. ~-~ 

ld..:S.Dj 

40.43 
28.lZ 
21.66 
16.61 
16.10 
2,63 

,00 CFS 

.44 SQ.~,l. 
,lb 

JQB 

760.88 
1,9: 

7ol .53 
19,41 

762..44 
24.31 

7oZ.o8 
Z4.B1 

76:.70 
Z4.ro 

76l.70 
24,45 

fo2...t/t 
23,97 

76Z.o, 
::.3.lb 

702.63 
:1.45 

7t,.=_,54 

i7.25 
7 - -,:;-
10 .... , JJ 

it,.2.~ 
10::_,:._7 

1 ],'},_:, 

7t.2.D 
- - -,, 
·~•-'' 

i. l .... •., 

PASS 
PAGE 13 



%,vu Ui~lh\J y ;,1 

46,0(1 ELEV 761.91 
48,00 DISLHG 8.50 
.;8.00 ELEV 761.87 
51).(lfj DISCHG 7.75 
5(1,(l!J ELEV 7ol.83 .[I DISC HG 7.07 

'.I ELEV 701.80 
,::...+,1)1) u!SCHG o.45 
:~.(1(1 ELEV 7ol. 77 
56.00 DISCHG 5.:?9 
5t.OC' ELEV fol.74 

Trcn ,\tt ;1t,-.=.1-•:..:. n:5·:: 
ht:V PC 09!33(.~I 

: ~,r:O [;ISCnf:: 5. 37 
5:: .• ,:io ELEV ltl.71 

9.ZJ Y.14 Y.llo ij,~ll:J ~.~Y 8.ijl 

761.91 761.91 761.90 761.'.,0 761.89 761.89 
8.42 8.34 8.27 8.:9 8.12 8.04 

761.87 761 .86 761.86 7ol.l!6 761.85 761.85 
7.68 7.61 7.54 7 .,17 7.40 7.34 

761.83 761,83 761.8Z 7e-1.fi2 761.82 761.81 
7.01 6.94 6.SS 0.,,2 o.7o 6.09 

761. 79 761.79 7o1.79 7t-1.i3 7ol. 78 761. 78 
6.39 6.34 b,28 bu'(. 6.16 6.11 

7ol. 76 761.76 7ol. 7t, 7ol.i5 7o!. 75 7ol.75 
5.83 5,78 5.73 5,t,8 5.6.: 5.57 

7o!. 73 7o!. 73 7t,1, 73 7o1.i3 76!.7i. 761. 7c 

0~0550 DRAIN - FPMS - S,HA,,ASSEE CO.MI, 06-.:0-04 
E;,ISTING CONDITIONS<; HOUR TYPE II !,TORM D!STRiBUTION 

5.3.=. 5 • .=.7 s . .:3 5.18 5.13 5.03 
7ol.71 7o!. 71 701. 7(1 l ol. I 0 lo!. 70 7ol irO 

8.13 8.65 
761.88 761.88 

7,97 7.90 
761.84 761.84 

7.27 7.20 
761.81 761 .80 

6.63 6.57 
761. 78 761. 77 

6.05 6.00 
761.75 761.74 

5.52 5.47 
761. 72 76l.7Z 

5.04 4,Q9 

., 761.69 761.69 ' , 

f:w~OFF ¥0LUME ABOVE BASffLOla O i.,5Z WATERSHED INCHES, 71o,54 ffS-HRS, 59.c.: ACRE-FEET; BASEFLOW 0 

,:,..:~RA~l(IN ADDr,y[, CROSS SECTIOi~ 1~ 
I"PU' HYDF:OGRAPr!S= 5, 1 

PW TIMEitiRSi 
1::.(18 
17.0~ 

OUTPUT HYDROGRAPH• 7 

PEAf, DISCHARGE(CFS! PEAK ELEVAT!Oii(FEET) 
~09,09 (NULU 
33! .o·/ iNULLJ 

.,Ff VOL!JtiE ABOVE BA5EFLO~ 0 3.00 WATERSHED INCHES, 458t,,51 CFS-Hii'S, 370.03 ACRE-FEET; BASEFLOW C 

OPERATI(IN J:./UNOFF l.R:JSS SECTION 13 
OU":Plff Hi'DRO\:JRAPH= ti 

AREA• .4t, 5Q MI INPUT RuNOFi' CURVE• 73. TI~E Or CiJNCENTRAT!otJ• ;. 70 HOURS 
INTERNAL HYDROGR,PH TIME INCREMENT• .188'' HOt!RS 

F'EPJ TiME\HESl PEAi DISC~ARGE(CF5i PEAt ELEVAT!ONiFEETi 
13.09 ~40,·,o <RUNOFFl 

T1NE(HR31 FIRST HYDROGRAPH POINT C .1)) HOURS Til"lE IN1:REMENT C .20 HOURS DRAINAGE AFH C 

: .• (J\ DISCHG ,0(1 .00 .IJL .Ob .14 .L:3 .50 .81 1.23 
:i •). ~J(l D!SCho ;:,40 3.17 4.10 ;:: -c t,,t'::-i 8.54 10.93 14. 14 :.0.01 ,.J, __ , 

,~.vO UlSCHG '7.77 107,:::o 14S.73 1-=iO,cS .::..::.·:, .~4 ~47.08 ~47 .17 '-40 • .::.8 ~30. 77 
14.(lf.l DISCHG L05, -;'8 1•:.1.13 175.44 158.f:'=i 141.t5 1.::.3. Q3 105/~(l 87 .Su 70.71 
1 t,, ~)t) D!SCHG 51. 70 47,o5 44.44 4L::t, 3·::. 75 37. •':}0 :ti, 4:3 35. 15 33.95 
;.,· ,,:,(, DISC.Hf 3i. '~4 ;.1.,)3 ?U.i5 -,-, -= ,._, ,,.__, -,-, - -, .=_7.47 ,._,:.;;, 

. .. 
,._/;J,J_ .=_c,,(l5 .::.5.47 

L(l.r_;1) DlS(rlb L4.3q :?.K - -, ~ - - - ;:; .::.1.rn - 1 < c, :(i.5~ :1).r)5 l,:;,,bO .. _~ ....... ,._,._. _•:, ... 1.1,.., 

:..~.:_io LJI~G!G 1:?.&' 1·:·. 5'3 .,-, ·,· 1 '3, 11.l ,- ,- -; 17 ,,:, 17.o·,· , -r -, 17.,.~ l :, • ,.:,,._ i I , ~.,_ ~' • 1 .... l f ,0.) 

:1..1)() LIS:HG 17 .47 17. (14 it,,.::_9 1 :i.:.. =: 13.t6 i:.. • .=.6 1(1,i:,/ 9.01 1.57 
,·,·, DISJ:HG 5.')o 4,Qt) 3,(lt ·c 

l.~O- 1.rJ .5t, ,,=1;, ,07 .... .._,v'.' 

75.81 ACHt-FEET; BASt.FLQw = 

8.51 
761.88 

7,82 
761,84 

7 .14 
761.80 

6.51 
761.77 

5.94 
761.74 

5.4~ 
761.71 

JOB l PASS 1 
PAGE i.4 

4.95 
701 .69 

.00 CFS 

.00 CFS 

.46 SQ.MI. 
1.76 

3o.~1 
~1 •=i .1(1 

58.~5 
3.-:..90 
-. •':}. ,._.,.. 't 

" 
.. 

·<-
17 .uO 
t.L~ 

, 1)1) 

Jiu CFS 



TIME(HRSl 
10.00 

• TR20 XEQ 
REV 

1.:..00 
i4,(h) 

16.(1() 

18.({1 

20.01) 

.:.-:..i:10 
;:: 4. \..lv 

It.Qt! 

23.55 

FIRST HYDF:OGRAPH POINT: 
DISC1-l6 .00 ,00 

06-~l-94 17:58 OWOSSO D'1AIN -

I ,Ol 

5.88 

.00 HOURS 
.00 

!HUNUrr I 
(RUNOFF) 

TIME INCREMENT = .20 HOURS 
.00 .OZ .Z6 • 96 

FPMS - SHIAWASSEE CO.Ml. Oo-20-94 
PC (/)/(;3(.Z) EXISTiN, CONDITIONS-Z4 HOUR TYPE II STORM DISTRIBUTION 

D!S(HG ~.:..% 145.70 141.70 114.M 8.2.11 50.80 35.6t, 
Dl5CHG i.0.78 18.87 17 • .:.8 15.87 14.57 13.5b 1,..-,7 
DiSCHG 11 • .:.0 11 .02 10.98 10.94 10.55 10.03 0,,;,5 

DISCHG :, qq 3.44 8.00 7.72 7.138 7.57 7.59 ,_,, 

DlSC~G 7 ,~t• t,,r:,9 1:,,:_4 5. 04 5.80 5.76 ~.7q 
DISCH6 5.8: 5.83 5.84 5,84 5.t5 5.Bt, F. ,-,, 

:J,OJ 

DiSC.HU ?.5(J -"-' z..n 1.39 .52 . 10 .,.,:;,o 

DRAINAGE AREA : 
2.i:9 5. 95 

3LI.ZZ i:6.35 
1,:,54 11.99 

9.4Z 9.33 
7.60 7.oZ 
5.~:() 5.81 
5.88 5.88 

RLNDrF VDLUME ,,f'c<VE B,SEFLGH : :.01 WATf,~HED INCHES, :46.34 CfS-.Hfi'S, ;_o,3o At-RE-F(p; , BASEFLO,l = 
' . ' 

OPER/\TiDN ADl!HYli CROSS SECTION !5 
INPUT HY[•HJ~R~FHS= t,,5 

PEAt, T!Y.E\HRSI 
12. 7ti 

OUTPU, HYDR06RAPH• 4 

PEA¥, DISCHARGE(CFSl 
310.89 

PEAi, ELEVAT!UN(FEET) 
\NULLI 

RUNOFF VOLUME ABOVE BASEFLOW: ~.77 ~ATERSHED INCHES, 11o3.71 CFS-HRS, ~,,.17 ACRE-FEET; BASEFLOW: 

(~055 SECTION 16 
INPUT HYDROGRAPHS: 4,7 

PEA}, TIME(HRSJ 
1:.a~ 
10. 7(• 

OUTPUT HYDROGRAPH= Z 

PEA}, DIS[rlARGE{lFS) 
5q6.40 
381.09 

PL.t.i. L!C"1/t..TT1ih.1fi="t:"i:TI 
I 1.-Tll" 1.-1.-1.-VR i L'--'"' 1.-'-1 I 

(NULLI 
(NULLI 

RUaOFF VOLUME /,Bl)VE BASEFLOil : c. 05 WATERSHED INCHES, 575(1.:..Z CFS-HRS, 475.:o ACRE-FEET; BASffLOW : 

O?i:R,TION Ru,;OFF CROSS StCT!ON 17 
OUTPUT HYDROGRAPH= o 

AF.EA= .44 SQ Ml INPUT RUNOFF CURVE• 70. Tl~E OF [l)NCENTRATION: ,83 HOURS 

Tiil!E,HRf) 
~, 1)(l 

:t),(K1 
. - ,_,-
1 ..... '!"J 

l.!., 1)(1 

lt, .1)1:1 •: 

iNTE~;,Ac HYDROGRAPH Tlr.E INCREMENT: ,1107 HOURS 

, , <o 
L .. ,'t .. • 

PEA>, DI5CHAR6c(CFSJ 
~:70.44 

lo.17 

Fir.;1 ~'(DROGR.tJ'H ;::•eirnr = ,(ll) HOURS 
D:S~HS 
DISCH'J 
DISCrG 
DIE(HG 
DI3ChG 

,(Ii) 

33.53 

·r, .. -, ... _. ' _, 

,(l(J 

3 ,n4 

32.57 

1 '-1. ,;,:, 

la: ,OT 
14,-:_.4 

:,,_ - - ' _:n_:._,,,:,,1 

l '.:,, (,·~ 

11. Ti 

,(1(1 

5,81 
:,i;:;:: 11 
,:,,.,_•, l l 

:,· 1 ;I'. 
,._,..,.:., l 

__ ,~ l 
- ,;;: 

! '. u 

Pt41, i:LEVATIQN(FEtTI 
\RlJPlOFFi 
\RUNOFF) 

• :)1 

I
i\ ,-., 
'-1,0! 

·er. - , .___ .. ,, .. ,__, 

; . - -
't'-',_ ... 

.=_:: .t4 

.1),:;r 

l 4. c,(i 
- :,- ,::.r1 
.... ., ..... ' .. '"J 

4i. 1.=. 
:8,o7 
.=.!.4:3 

DRAIN4GE AREA : 
• 30 

1•:;, .54 

181. 17 
38. 78 
.=_7 .3'=t 

l • ,:,7 

• 1<) 
-:_.9,q:._ 

3:. Ti 
-~ -c
... ' .... J 

>.:,,l/ 

. :·~ 

.19 SQ.Ml. 
22.67 

JOB 

D.22 
11.52 
9.31 
7.6(, 
5.81 
5.8t, 

.00 CFS 

.00 CFS 

.00 CFS 

1.3() 

J4,u4 

2r:,,7:. 
.... l, l1... 

.(,4 

1 PASS 1 -

PAGE 15 



IKLU Xt.U UO-Ll-94 li:58 
REV PC 09/83( .2) 

(ljljQSSO DRAIN - FPMo - SHIAIIIAool± UJ.Pl. uo-LU-94 
EXISTING CONDITIONS-24 HOUR TYPE II (TORJII DISTRIBUTION 

RUNOFF VOLLIV.E ABOVE BASEFLOW = 2.81 WATERSHED INCHES, 

Ol!iON ADDHYD CROSS SECTION 18 
l~f'UT HYDROGRAPHS= Z,o 

PEAK TIME(HRSl 
1:.n 
lo.o~ 

OUTPUT HYDROGRAPli= 1 

PEAi' DlSCHARGE(CFS! 
9lc.01 
41Z.33 

796.93 CFS-HRS, 65.86 ACRE-FEET; BASEFLOW = 

PEA!\ ELEVATION(FE£Tl 
(NULU 
(NULL) 

RUNOFF VOLU~E ABOVE BASEFLO~ = 2.93 WATERSHED INCHES, 6':"47.14 CFS-HRS, 541.0o ACRE-FEET; BASEFLD~ = 

OPE~ATIC,N RUNOFF CllOSS SECTION !'l 
OUTPUT HYDRGGRAPf-1= 7 
AREA, .13 SQ ~I INPUT RUNOFF CURVE, 77. TlME OF CONW@ATION° 1 .21 HOIJRS 

Tl~E(HRSl 
6.00 
8.00 

10.00 
12.()Q 

•i 
le.00 
:u,,)') 
L~.00 
z~.ol) 
Zo.00 

lNTEP.N,L HYDR06RAPH TIME INCREMENT= .1613 HOURS 

PEAf, TIME(HRSl 
lZ.73 
- -, i;-•, 
._.), _1;. 

PEAt, D151:HARGE(CFS) 
103.17 

5.26 

FIRST HYDROGRAPli POINT, .00 HOURS 
DISCHG .00 .00 .00 .oo 
DISCHG .15 .24 .36 • 51 
DISCHG Z.43 Z.84 3. 31 3.87 
D!SCliG 39,i:5 62,73 85.38 10L87 
D!SCHG 53.96 43.59 33.57 25.43 
DISCHG lZ.39 11.7? 11 • .33 10. Oo 

DlSCHG 8.98 8.72 8.43 8.11 
D!SCHG o,'13 6,75 o,54 b, 31 
DISCHG 5.32: 5.2.7 5.25 5 • .:5 
Dl5C'HG 5,17 4.93 4.50 3.-,0 
D!SChG .4Z • z.;_ • 08 .o.: 

RuNOFF VOLIJ/f.E AB0VE BASEFLOW , 3. 43 WATERSHED I NC HES, 

OPEo'ATION REACH CROSS SECTION 2•) 
INPUT HYDROGRAPH0 T OUTPUT i<YD,DoRAi'H= 3 

;, ,, 

PEAr ELEVAT!ON(FE£Tl 
(RUNOFF) 
(RUNOFF! 

TlME JNCREAENT ' .:o HOURS 
.oo .00 .oo 
.o9 ,91 1.15 

4,59 5.54 6.78 
1()2:. 70 97.59 91),73 

zo. 73 rn.n lo.54 
10.63 10.31 10.00 
7.84 7.61 7.42 
6.10 5.91 5.74 
5.25 5.2:5 5.26 
-, - - ;:, 5t, 1 Q•';/ 
~ ....... 
.uo 

'I• •' 

DRA!r,AGE AREA , 
.01 .04 

1.4Z 1.7~ 
8.34 11.44 

82.. 70 73,t:7 
15.15 14.(14 

·-::.6,-:, 0,44 
7.29 7.17 
5.oO 5.48 
5.::o C -

J ... .'J. 

1.4" i.Ot, 

~9.":..33 CFS-HRS, ~4.lo ACRE-FEET; BA5oFLOW = 

JOB 

.00 CFS 

.00 CFS 

.E SQ.r,I. 
.o•o 

:.oo 
19.84 
t,4,1)4 

n.13 
9,2 

7.0o 
F. -,c, 
J,J 

5.Z.5 
.70 

.00 CFS 

LENGTH= 3100.00 FEET INPUT= COEFF!ClENT5 RELATED TO CROSS SECT!IJ'<Al AREA, ):, .71, M= 1.31 
0 MODIFIED ATT-IJN ROuTJNG [<)EFFICIENT , • 5: PEAi TRAVEL TIME , .40 n•JURS 

fHK Tlr.EiHRSl 
13.18 

FHi DlS[HARGEICFSl 
"5,"5 
3.~0 

F'EAi' ELEVATiONiFEET! 
tNULLJ 

(NULL) 

Ru:-iOFF \:OL!JPIE P.BOVE BASEFLO~ :: ;· .48 wATEES!iED INCHES, ~4.15 Al.:PE-FEETi BASEF~(ll'J = 

O~;OSSO Dh''IIri - FPi'iS - SHIAJ•!ASStE CG.MI. Oo-.=_\,-'44 
c::ISE\'J •= 1=1r\[1i~:un::;-~4 l-\')'.!F: TYPE II srn~,;~ DISTRlB1.JTlJ1J 

.O,) lFS 

PA,!> 
PAGE !o 

PASS 1 
PA.GE : 7 



lNltKNAL HIUKUiJKl\t'H IJMt JNLHl:lltNI= , l:>41 HUUl\b 

PEAK TIJIIE(HRS) PEAK DISCHARGE ( CFS l 
12.71 69.00 
23.54 3.55 

Tssl FIRST HYDROGRAPH POINT= .00 HOURS 
DISCHG .01 .03 .07 .11 

l•J.0(1 DISCHG !.Z3 1.49 1.79 Z.15 
12..00 DISCH6 26.li. 42.67 58.30 68.43 
14.00 DISC'HG 33.64 i.6.41. 19.76 15.41 
16.00 DISCtiG 8.18 7.80 7.5Z 7. 30 
18.00 DISCH6 6.01 5.83 5.6-3 5.41 
20.00 DISCHG 4.65 4.53 4.39 4.23 
.:2.00 Di5CHG 3.57 3.55 3.54 3.54 
24.00 DISCHG ,3,4Q 3.31 3.00 i..57 
2t,.00 DISC'HG '"" • 10 .03 .oo 

RUNOFF VOLUME ABOVE BASEFL0,1 , 3.28 ~ATERSHED INCHES, 

GPERATION ADDHYD moss SECTION ;_-z 
INPUT HYDROGRAPHS= t,, 3 

FHt, TIME(HRS) 
I J.02 
2.3.57 

uU1n.J1 HvDRuorou'H= :.. 

PEAK DISCHARGEICFSl 
159.01 

8.81 

PEAK ELEVATION(FEETl 
(RUNOFF> 
(RUNOFF) 

TIJIIE INt,REMENT = .20 HOURS DRAINAGE AREA , 
r> •,; .4o .62 ,80 . •-'- ,,)'J 

.2..o1 ::i - , 4.0.c 5.04 7.0i. -'•L._ 

68.!iS r;.4.80 59. 79 54.0i. 47.<>6 
13.::5 11.85 10. 77 9,91 9 .21. 

7.1>9 b,8q ~.08 o,48 6.31 
5 .. -1 5.oe .;,•:q 4.88 4.81 
4."~ 3,Q5 3.84 3.75 3.67 
3.!~4 3.55 3.55 3.55 ; ... 

.,) • ,_l;J 

i_,OG 1.04 1.i.':i .. ,1 .t,3 

l'l0.30 I FS-HR5, 15.,7 ACRE-FEET; PASEFLOW, 

'" 

f'E~i. ELtVAT!OrHFEETl 
INULU 
(~ULL) 

Ru.,OFF VOLU/iE AB'lVE BASEFLOW = 3.40 WATERSHED iNCHE5, 4e::.Ot, l F'S-HRS, ~:o :~(. ACRE-FEET j BASEFLO~ = 

OPERATION RUNOFF CROSS SECT!~~ 23 
OUTPUT HVDROGRAPH= 6 • AREA, .17 SQ ~I INPUT RUNOFF CURVE= 79. TIME OF (ONCENTRATIQN, I. lo HCtJRS 
INTERNAL H\'DR06RAPH TIME INCREMENT, .1813 HOURS 

f'EAF TIME\HRSi 
!Z.84 
-- ... , l,j,J .. 

F'EAt DISCHARGEiCF5J 
131 .49 

7.04 

PEAr ELEVATION\FEETJ 
rnur,,:IFF) 
1RUNOFF1 

R~~uFF VOLUf.E ABOVi: BASEFLOW = 3.68 WATERSHED INCHES, 403.o: ( FS-tiRS, 33.30 ACRE-FEET; BASEFLOW , 

Of'~RAT ION ADDfiYii CROSS SEC Tl ON : 4 
It,f•UT HYDR'lGRAPHS= o, Z OUTPUT HYDROGRAf'H, 3 

TF.2(; .<EQ 0o-:1-·14 17:58 
R~V PC 1)9/83LZl 

FEA'., TtiEU1RSJ 
1:.94 
.=J.55 

OWOSSO DRAIN - Ff'MS · SriiA~AoSEE CC·.PII. Oo-:,)-04 
E;(ISTING CONDITI!JNS-~4. HOUi=\ 1Jf~ II ~TORM DISTRIBUTION 

F'EAt DISCHA.RfE( =F~J 
~,-.~ ,7' 
,_,:,(,'+{ 

15.~.~ 

PEA! ELEV AT I Of•!\ FEET 1 
, ... ,,'' 
\NU'....L' 

1NL!LL1 

.09 SQ.ML 
1.00 

li:.81 
40.80 
8.65 
6.lo 
4.74 
3.61 
3.54 

: 0c1 
os' 

.ut1 crs 

,(11) CFS 

.00 c.~s 

PASS 
P~JJE .8 

.t_H) (F~ 



1:,:t:1:--:F:::i 
:,.,_,,_, LllS(11tl 
1:::,,·,u ~LEV 
,:;,,,,:: [ 1ISCr11j 

.: , (,!_l ELEV 
~1.'.ll(l Dl5CJ\\J 
1,:,,,,•j ELEV 
1: ,()lj 
ILO(i 

14 ,(,(i 
l .i,(,U 

1,.:,,(11_1 

L.(,(1 

18.00 
1:3.01) 
.:.11.00 
,:_1_l,t)l_l 

2~.(iO 
.=_~.(•O 
.=_4,01} 

.:.1. (l(l 
2.o.0(1 
·,. , ... ,., 
..,,J,IJ!.' 

~.00 
~-~ 
~.oo 
J0.00 
~.00 
~-00 
34,UO 
M.~ 
3D,00 
½.00 
M.00 
~.00 

DISU1G 
ELEV 

DISC HG 
ELEV 

DI3CHt~ 
ELEV 

DISC Hf 
ELEV 

DIS(H1~ 

~LEV 
DiS,HG 

ELEV 
Dl5CHG 

ELE~ 
DISCHG 

ELE~ 
DISCHG 

ELEV 
DISCHG 

ELEV 
DISGlG 

ELE~ 
DlSChG 

ELEV 
DI5CH6 

ELEV 
D!ScHG 

ELEV 

r"ff1::T l-l'i[R,= 1~~:.=·;-1 FCI":":- .( 10 ... :ic;3 
, (i(l , 1:1(.' , (l,:, , 'J':• 

(3( ,'i(_l 7 37 ,':jfj )=:f ,'~•: /~7, G:) 

• 1J4 Ji7 
7T. 0 1 nr.·-·: 

l ,(J3 1.:.7 

738.0: B8,04 
8 . .:.? 

7?2.8~ 
lo.o4 

741..::3 
41.:.~ 

741.t,l 
40.45 

741.55 
28.87 

14!.44 
3o.n 

741.30 
34 .. ,o 

741.15 
3:_,44 

,.,-. ,.,.-, 
1-tl..J,"",:, 

:..0 • 37 
741j,fo 

.:6.55 
7.1,J,5tt 

.:,4,tjl 

74ti.38 
~1.71 

740.:1 
lQ,/.:3 

74(!,,)7 

15. 37 

1.: . .:.,'.) 
73•:i • .:.9 

3:3.((.. 

74!.3::: 
41 • .:1 

741,,~1 
41). ?.:. 

741.54 
;8.o'' 

741,a:_ 
io.71 

741.Z.:3 
34. 70 

741.14 
3.:..13 

74(1,'~t, 

:_CJ,(:7 

740.74 
... c,,.:.9 

,4r_1,5.; 

~3. Tr 
740.3,:, 

:1.49 
741),Z.l) 

l'=i.43 
741).05 
14.80 

,,-, . ~•., 

:-r.-:;1 
l. :,,;, 

73:3.0l 
!::'.28 

73-:i,·:-i5 
:·o .11 

/41.45 
• i .. .. 
"r .. , ... .... 

741.ci) 

4t), 18 

741.53 
3::'.51 

741.4, 
3~.so 

741.27 
34.50 

741.1: 
,1.s: 

740.9::' 
.::3. 78 

740./Z. 
Lt..OZ. 

74,).~L. 
.. -, ;:--, 
.__j, J,j 

740.34 
:1.n 

740. 13 
1CJ.2.3 

74IJ.04 
14.25 

. 15 
-;37. -,:_ 

1.:: .. :, 
EB.11 

:_1}. 7:_ 
741Ll4 

39, '=il 

;41,51 
41,b 

{41.'.:1I) 

4(1.04 
741,5,: 

-,,-, :,-
,)":1,V-

741.40 
36.2'' 

741 .ZS 
14.:9 

741.11 
31.51 

740.'=il 
,::;,49 

740.70 
.:.5. fo 

740.50 
.. -, -,:;i 
.... ) . '-

740.33 
:1.uo 

740.17 
19.04 

740.0: 
13.73 

73,:,•,:~· 7::"=i,5~ 7?CJ,J1_: 730,44 

ll:r.C: ~~.-:R~fif;~T .:....0 r.LIUF'S 
,t_JIJ ,1_1::F .,::::; 

:!7.''•' T:.'l ;=1(J 737_.:•,) 

.:1 .:9 • ::? 
73/. =,,~ 737,;;3 737 ,•:i4 

.. .. -, 2.t::T 3.19 ....... J 

738.1 15 738.~1) 738,.:.c, 
l.;.d 25.Bt :...8.43 

740. 3,~ J4!J, '51 740.o'=i 
4,j,4;, 40.01 'tl.ll4 

741.5} 741.57 741.5":;i 
41,rj=i 41.00 40.'=il 

741,5:;i 741.59 741.58 
3'=i,83 39.7:.... 3'1.5o 

741.51 741.50 741.48 
38.1 l 37.9) 37. 73 

741.B 741.37 741.35 
36.0l 35.88 35.t.8 

741.:l 741.cZ 741.:1 
34.07 )3.83 33.53 

741.<,l 741.08 741.(,t, 
31.li 30.88 30.57 

..,.,,-, ,-,-, "T .,-, .-,"T "T ~,-, ,-,;:-
('T\),ij"1 i-tt.!,Oi /'tV,ti"J 

D3 • .:.1 a.9:.. :7.o4 
740.o3 740.a,:, 74!J.o4 

.=.5.50 .:5 • .:.5 Z.4.99 
740.48 740.47 740.45 
:..3.0o LZ.b3 ::.oo 

740.31 740.Z9 740.:8 
L0.85 :O.o4 Z•l.43 

740.15 74<). 14 740. ll. 
18.85 18.56 17.87 

740.01 739,98 73•:;i,•:;i1 

ll.~: 12.73 lZ • .:.t 
739.38 739,33 730,:s 

rn.:.o i{EQ (,o- .:1 -•J~ 11: 5,3 OWOSS1:1 DF'AIN - FPMS - SHIAWASSEE CO.~I. Oo-Z.0-94 
REV PC O''i£lL:) E::ISTJN•i COND!T:ONS-c4 HOUR TlPE lI ,TOR~ DISTRIBUTION 

,•~r 

4().(_g) DiC,Ul\: 11), J4 i:O.~S :j "7,) 
'*'-' 9,4.: 9.(7 :;,73 8.41 

-R1. 1~0 i:LEV 73q_r)B :;1,,)4 t=:-=1 ,1)1) 738. 9o 7':;8.'2. 73:3.88 738.84 
4~.00 DISCHG 7 .~:: Q ,'~o ,.:,, 71 o.4" ,:. .. ,: 5.•·N 5.77 
"t.:., '.HJ ELt:V 738.71 138.,:a 738.oS 73:3.o3 738.tO 738.57 7.38.55 
4..1,(1() DI':i~t-1,j 4,')c, 

.; ,,-, 
't • I ,:, 4.ao 4.43 4.:7 4.11 3.% 

44.0•) ELEV 738,'tb 73::'.44 73'?.4.:. 7~'8,40 73'3.:8 738. 3o B.'3.34 
40,1)1) L=IS1]-1G 3.4(' 3 • .:.·3 -, ; 3,t)4 2 ,'] 3 ') .-.-

'-· 71 .JolO .. ,o ... 

40,()1) EcEV 738 • .:.8 73'3.:..7 7J8.:.5 738.2:4 738., J 738.:....l 738.~0 
48.00 DISCHG :. 33 :.:5 2.10 2:,08 z.c 1 1.93 1.86 
48.00 EL~ 73'3. it, 738.15 738. 14 738.13 738.13 738.1.:. 738.11 
S0.1:i<J DISCHG 1,,:,0 1.54 1.48 1.43 1.:s 1.33 1.i.8 
5o.or, ELEV B8.i)B 738.(17 738.07 738.06 738.(15 n:~.05 738.04 
s.:..oG DISCH& l • r• ,iJ 1.0t, 1.0: .98 .5'4 • 91 .38 
5L.OO ELEV 728.0:. 738.0:. 738.01 738.01 738.(11 738.00 738.00 
54,i)O DISCH& '" .73 .70 .67 ,1,5 .oz .60 . ,, 
54,(lfJ ELEV 737,08 737.93 737.98 737 :>8 737.\'7 737.97 737.97 
'3t,,!)0 DISCHG ,5;_ .50 .48 .46 ,,-4 .43 .41 
56.00 ELEV 737. 96 737.96 737.95 737.95 737.S'j 737.95 737.95 
58.00 D!Su-16 .35 .34 .33 .32 .::o ,Z9 .28 
58.00 ELEV 737 .94 737.94 737.94 737.94 737.93 737.93 737.93 

L'r'P.!:~A~E !,=~rl 

. ,)l 
7':.:7. =i,) 

,5f1 

T:.'/,C•:i 

3.8? 
T3t'. 33 

30.:34 
~4tJ,S1;, 

41.l: 
741,,:.,0 

4(1.21 
741.57 

39.3'? 
741.47 

37 .53 
741. 34 

33.48 
741.1° 
33.31 

741.04 
JO.Z7 

"T ,! ,.. ,-, .,. 
f'tV.;:,._ 

2.7 .37 
740.ol. 
:4.74 

740.43 
~.37 

740.:o 
Z0.2.3 

740.11 
17 .21 

739 ,83 
11.31 

73;. =:,:, 
.1.:,J 

/~,7 .-:-,~ 

't,o5 

738.4: 
::·3. r} ~ 

7.i:_ ,1).:. 

41.~5 
741.ol 

4(l.'.)Ci 

741.57 
3'~ • .:.~ 

741.40 
37 .33 

741.33 
35 • .:.9 

741.18 
33.03 

741.0: 
i_9.96 

"T ~.-, .-.. -. 
I 'ti.' ,;:;u 

.:.7 ,(,9 
740.oO 
:4.50 

740.41 
:.:..15 

740,25 
:0.03 

740.09 
lo.57 

739.70 
11. 37 

• ;,, ;1:i "~~. 
,t); 

;;•~ .-~u 
,- -

.o .... 
lt[,Yj 

5,91 

738.50 
:, ~ r1:• ,.,..,.,,,.) 

741.16 
41.2.Q 

741.ol 
4(l,58 

741.So 
39.04 

741.45 
37 .le 

741.31 
35.00 

741.17 
3:.74 

741.00 
'2:~.60 

740.73 
2.o.8:.. 

740.58 
i_4,L5 

740.40 
Z1.93 

740.:3 
19.8i. 

740.08 
15.90 

739.o9 
10.95 

739 .~3 73'>,18 739.13 

JOB 1 

8.10 7.80 7.51 
738.81 738.78 738.74 

5.55 5.35 5.15 
738.5Z 738.50 738.48 

3.81 3.67 3.53 
738.33 738.31 738.30 

l.ol :...5l c.4Z 
738.19 7"38.18 738.17 

1.79 1.73 1.66 
738.10 738.09 738.09 

1.23 1.18 1,14 
738.04 738.03 738.03 

.84 .81 .78 
737. 9'i 737.99 737 ,99 

.58 .56 .54 
737.96 737.96 737.96 

.40 .38 .37 
737.94 737.94 737.94 

.27 .26 .25 
737.93 737 .93 737,93 

• 

• 
PASS 1 
PAGE 19 

• 



l~•.J.r l\.\.,h.t.-i-c.c.1; Dtl.:JC.rLL'tlil = 

OPERATION ADDHYD CROSS SECTION 25 
INPUT HYDROGRAPHS= 6, 1 OUTPUT HVDROGRAPH= 5 

• PEAK TIME(HRSl 
12.77 
16,61 

PEAK D!SCriARGE(CFSl 
934.74 
453.49 

PEAf ELEVAT!ON(FEETl 
(NULU 
(NULL) 

RUNOFF VOLU~E ABOVE BASEFLOW = Z.09 WATERSHED INCHES, 74;.:_.51) [FS·HRS, ~!4.~: ACRE-FEET; BASEFLOii = 

OPERATIC,~ RESVOR STRUCTURE 5 
INPUT HYDROGRAPH= 5 OlJTPlJT HVDR05RAPH= 7 
SURFACE ELEVATION= 731.80 

PEM. TIME(HRSl PEAi', DISCHARGE1CFS1 
18.03 4.=_5,.=_:_ 

,IME(HRSI FIRST HVDROGRAPH POINT = .oo H1:iu:;s 
b.00 DIS[HG .00 .oo .00 ,(l(J 

o.00 ELEV 731.80 731.80 731.80 T::1.80 
8.00 DISCHG .Oi. .Ol .Ut • l (l 

8.00 ELEV 731.80 731.80 Bl.8(1 731.81 
10.(1(1 DISCHG 4.30 ·s t,. l...J 

,::i .... -
v,(._ 11.86 

11),{_l(l ELEV 732. lZ 73l..i..o 73L.44 73:...t,7 
1/..00 DISCH~ 68.0Z 72..92 :;.:7.0t, 11:...8~ 
12.00 ELEV 737. 17 737.o! 7-.. -, • -

, ;,0,1 ... 73~.44 

,1,3 

73:.81 
i~.h 

n:,c5 

PEtl C1EV'i!E!N\FEET) 
T:.,-:..oc, 

,(l(i 

731.80 
.3.:. 

131.8:.. 
l_1). ~(: 

7?3.31 
1~t..D3 

, .l((l(I 

731.80 

Bl.84 
2.7,fJti 

733. 78 
:..(t.=., l(i 

1.,EQ 06-i.1·"4 17:58 
REV PC 09/83(.2) 

OWOSSO DRAIN - FFriS - SHIA~l~SSIT CO.MI. Qc-:1)-94 
EXISTING CONDIT!ONS-;_4 H(l!R TYPE !! 5T0Rrl D!STRIBUTIC~, 

14.00 D!SCHG 
14.00 ELEV 
lo.OD DISCHG 
16.00 ELEV 
18.00 Dl5CHG 
18.00 ELEV 
~0.(10 D!SCHG 
2.0.00 ELEV 
ZZ..00 DISCHG 
Z2.00 ELEV 
24.')0 DISCl-lG 
L4.00 ELEV 
:..c,,00 DlSCHG 
:o.00 ELEV 
,:8,t{l D!SCHG 
;:s.oo ELEV 
='1),(1,) D!SCHG 
30.Q(l ELEV 
~::..,DO DISCf-iG 
3:... ti(l ELEV 
~.-t.1}:_1 DISCr!G 

e:::: ELE'v 

HSlHG 
3t .u'} ::LE:~ 
_ ,(. ,i_l,_1 Hl;J[t"I,: 
_,:, ' CLE'✓ -"-. - '· 

._..,, ,-,- 0:scr-Jt.:: ,l_, I 

- ~1: -

309.6';, 

730,.~ 
405. 16 
739.93 

4:5.21 
739.'i'I 

404.45 
739,93 
359.5.: 
739.80 
314.43 
739.06 
:t.i. 91 
73°.51 
2~0.o5 
73•:j. 31 
183.35 
739.1:.. 

738.":;,:.. 
130."::il 

228:~5 
739.71 
4(1:J.2(1 
739,Ci4 
4Z5.03 
739,c:,9 
4(1(1, 73 

739.'ll 
354.73 
1::..1. 78 
]10.17 
73•:;,,b5 
256.73 
730,49 
:_1ti,E.(l 

73~.:.. ~ 
179.75 
(3Q, 10 
15(1.43 

345.:..5 
139.75 
411.lS' 

73q_95 
4:_4, :::.. 
739. 0 8 
3•;~,.74 
73,:;,, Qi) 

34,;i. ,;iq 

73=,_ 77 

305. {f} 

73q,47 

B''.L7 
11o.r:i 

':":.: ! 

'::, - - -

35C/,(ie, 

73;;,,79 
414.')8 
739,•:;,5 

4i°:2 .10 
73•:..% 

J·,:.5.:. 
72,Q,89 

345,:_•:;, 
73G,75 
300. -=11 
73°.t.: 
:..48.5~ 
r: .. :;,,45 

:_1)Q,:_11 

17~.t5 
73°.07 
l 4t,,(1t1 

/38.E,4 
i,::.4,5·:-i 

r=:·. :•4 
•:,7 d:_ 

--- - ) 

370,oq 

41t,, 78 
7::9.qi.:, 

4:1.43 
73'?,48 
38':·, OS 
73~.8'3 
34(1,t,5 
73'1,74 
~95. 81 
739, •_,l 

:...i.4, 4:;, 

73,:;,, 43 

,--,-, - ... 
l :.,7, ,_:., 

! 1,:,-c,, 15 
13•::i, 1.15 

i43,88 
7;,~, ::1 

, -, - -
/ :,: ' ,:, _ 
·:/:0,44 

7?":', Fl 

-o,: 

380. ;:1 

419.18 
73.:i,o7 
41'-'.:.34 
73''."'7 
3':G.48 
73"1 .8,: 
33t,,08 
739,73 
:·,0.44 

7;Q,41 
:_rji. 7,) 
f3C1,2.1 
1t,5.o8 
73-::i,1n 
141. 7() 

73f". 78 
i:..0.4t, 
7;,t:, 5;, 

8~', 78 
73E' ,,i:3 

388.05 
730,33 
4~1.L2 
730,cq 

416.90 
730,96 

378.77 
739.85 
331.59 
739.71 
.:.84.80 
B?.'58 
:..3o.41 
7?9. ;,Q 
197 .·~s 
E0,2._(l 

10:...:..5 
73•:..01 
1?-=· .5.=. 
738,h, 
118,.i:.. 

, ,(11) 

' '731:80 
1.03 

731.88 

734.41 

7-:;,:, ')7 
..! .,,.n 

394.04 
73Q,:11) 
42.L.Bt, 
73.-;,::ib 

414.15 
739,95 
~·r:::.r• 
73C/,84 
3z.7 .17 
73j,7(1 

.:.79.11:i 

:..3.:..41 
739. 37 

:]Q,1:~ 

159.,J'~ 
738.?'=, 
137.::c, 

·:· 1, :3 
-;~"~. (f':, 

-;- ·~· 

.01 
731.8(, 

1. 75 
731.'~3 
4t',87 

:57.·~: 
73°.5(1 

398.54 
739,9! 
424,08 
I3Q,Q,3 

411.14 
1::9, 95 
?~•::i.1c 

:73.40 
7:,•.54 
:..:..f,.45 
73°.35 
1•:;,0.~.:.. 
J?O, lt, 

7;·9, 0:,7 

1 =:s.:..c1 
738.71 
! 14. 4.=_ 
--,-, ·C 
' ;,: ...... _+ 

-- - ,- -, : =. '}:, 

,,_,1,,.1 1.,r,::; 

,l)(l (Ft 

.l:! 

731.S(I 
:.B: 

~::·L .1.1: 

o:: .1:: 
no.t4 

73? .5~' 

Ji]~• ~ L'J..55 

407. ·~1 
7N,94 
3b4.;'t. 

318.t,.=. 
73:, ,t,~, 

:..t,7 .ti3 
E=!.5;, 

154.7:": 
73::·. 94 

1 :,3, 1J~ 

73:;,t,t: 

--,- ;: . 

PAbE ~0 



'tLoVV 

44,00 
44.00 
46.00 
46,00 
48,00 

I 
5Z.UO 
5Z.OO 
54.00 
54.00 
56.00 
5o.OO 
58.00 
58.00 

C.LtY 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DiSCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

I.:)( .-,.1 

66.30 
737.01 
15.71 

732.95 
11.99 

732.68 
10.11 

73Z.54 
8.,9 

73Z.44 
7.58 

73Z.3t 
b. ()£ 

732..Z:~ 
5,04 

73:...24 

64.Z7 
736.7Z 
14.97 

732,90 
11. 77 

732.06 
Q.?5 

732.53 
8.57 

732..43 
7.48 

73L.35 
t,,v(l 

5.87 

I.JI • "t\J 

61.% 
736.38 

14.41 
732.36 
11.~'6 

73~.b5 
9,79 

ni:.i:;:.. 
'3.45 

722.4: 
7.38 

732.34 
,:,,52 

73:.:..8 
5.81 

48.61 
735. 36 

13,90 
73Z.8Z 
11.30 

Bi..63 
9,t-4 

73Z.51 
8.33 

73i:,41 
7,:..Q 

73:.JJ 

732.:7 
5.74 

n:...i:z. 

I :..1 ,,:,_, 

734.•o 
13.~•:j 

n:.rn 
11.17 

73:...c:.. 
G • ':(l 

73:.40 
7 .:..o 

73:_,;3 

b.27 
n:...zr 

5.t,8 
7::.:: 

28.55 
733.89 
13.:o 

73i..77 
10.98 

BZ.t,O 

73:_,49 
'3.10 

732. 30 
7 .11 

-,-,- -,-
1 Jt.., )t.. 

f ;'_,_i 

f.,)/ ..... v 

:3.5o 
733.53 
12;'7 

73~.7~ 
1(1, 79 

·~ .:..: 

7 .. ~Q 

732.3'~ 
-:,o: 

73:_,31 
t,,:._: 

5.5~ 
;,:., ... i 

TR20 XEQ 06-21-94 17:58 
REV PC 09/83(.ZJ 

C1~DSSO DRAIN - FPPIS - Sf-lIAWA5Si:E CG.:(\. 1:•t,-:1.1-(}4 
fXI5TING CONDITIONS-:4 HOUR TYPE II STOR~ DISTRWcT!ON 

OPERATION RUNOFF CROSS SECTIDii :o 
OUTPUT HYDROGRAPH0 o 
AREA::: .13 SQ MI INPUT RLlNOi="F CURVE::: 1:... Tirt.E ciF rnr.:crnrn.oino:~:: • l~TERNAL HYDRGGRAPH TIME ItKREMENT= .198-i HOURS 

PEAK TliiE(HRSl 
13.l.1) 

PEAK D!SCHARGE(CrSl 
65. ll 

PEtiV ~LEVAT~ON\FEET) 

TIME(HRSl FIRST HYDRGGRAPrl PC1INT = .00 HOURS TIME INCREMtNT = .:.:o 
8.00 D15CHG .00 .(ltj .00 .00 .01 .03 

10.00 DIECHG .45 ,b3 .85 1.1~ l.'+7 1, Ci(_ 

12.00 Di5CHG lb.OS :6.49 36.83 47.30 57.:..E. t,3,S:j 
1•.00 DISCHG 5b.13 5~.70 48. O·~ 415.01 40.84 3o,5~ 
lo.O~ Dl5CfiG 15.M 13. ,j., lZ..89 lZ.07 11.4(1 11),85 
18.00 OISC~6 .-:i.o(i r, -r.; 8.48 ,-, - -, :.·:is ,.74 ,:,. '.,. c,,.__;, 

Z0,00 DISCHG 6,86 v.71.l 6.53 o.35 ,:,, l ';, 5. 00 ,, 
a.oo DISCHG 5. 31 ;::' - - 5.15 5.08 5.03 4,•:;,3 _,, .... 
~4.&j DISCkG 4.86 4.75 •.56 4.20 2 .• .:,5 ::.53 
26.00 DISCHG 1.58 1.:.:'3 1.01 .78 .5i .4(! 

28.00 DISCH6 .oo 

RUNOFF \!OLU~;E ABOVE E'ASEF!...m.J ::: :.::::r:r WATERSHED INCHES, :.:51.10 C =-s-H.;;;, 

or·t~PiTION ALJD7YD (POSS SECTI0i4 ~7 
IN~\lT !-f\ DROGR~F'i-15::: T, o 

1--; ,:i
- I • i. 

PEM DIS(HAPGE!CFS1 
434.:..t, lr~l!!..L, 

HOuPS 
.07 

~.51 
t,5.1:.: 
5:... 10 
11), 38 
7.53 
5.8(• 
4,c,5 

:· ,,:,•:i 

'"b 

r ..,, , 1::i 

:0.32 
733,Z9 
1:.10 

73i..73 
1(1,01 

73:.58 
c,.ot 

7E.47 
7.8S 

n2..::'3 
o,93 

732.31 

E:...=5 
5,4c, 

DF:PINAGE 
.12 

:, :,-
.1,.1 ... 

(:,~ .. So 
:._{ ,o(l 

0 • '=if 

7 .34 
5,t,5 
' ,-,-:, 
'1,'" ... 

l..t7 
.15 

18. 17 
733. 13 
12.45 

732.71 
10.44 

732.57 
3,•14 

7L46 
7.78 

73:...37 
b,35 

13=. 30 
t,,(18 

73~.:5 
5,.13 

132.:.:0 

ARE, = 
.:o 

4.30 
01.8: 
.::3.0'4 

9.61 
7.17 
5,52 
4,?1 

2.:.7 
.07 

16.72 
733.03 

12.ZZ 
732.70 
10.Z7 

732.55 
8.8~ 

732.45 
7 .62 

722.30 
6,fo 

73:.30 
6,01 

73UA 
5.37 

.!JO CFS 

JOB I f'455 
F'AGE ii 

.13 SQ.Ml. 
.31 

3.73 
5'4.20 
18.f:1 
·~.LO 

7.0~ 
5.40 
4,00 
1,91 

.o: 

• 00 CFS 



PEAi( TIME(HHS> 
12.40 
19.o4 
23.52 

PEAK DlSCHARGE(CFSI 
017 .oO 
?.i..72 
17,:;_ 

PEAK ELEVATION\FEETl 
(RUNOFF) 
(RUNOFF I 
(RUNOFF) 

TIRS) FIRST HYDROGRAPH POINT = .00 HO!..!riS Tl/1:E IN:F:EMEt--.T = • .:.o HOURS 

' u DISCHG .00 
.oo DISCHG 1. 73 

10.00 DISCHG !i..27 
12.00 DISCHG ~84.\12: 
14.00 DISCH6 74.31 

TR20 ;:EQ 06-i.1-94 17:58 
REV PC 00/83( .:) 

16.00 
18.00 
L(i.VO 
22.00 
24.00 

DIScHG 
DISCH\; 
DISCHG 
DISCHG 
DISCHG 

-,j:" .,-, 
;,;J,'tO 

i..7.5o 
t..2.,+)t, 

17.15 
1t1.53 

, 00 .00 
; -o - ao 
"'" "' c• 

13. 01 15. ltl 

4t,1.~9 517 .oO 
oo.08 5q_5t, 

• (11) 

; .. ss 
~::,,,:,3 

4c:,.:..(J9 

54, 1(1 

• .JO 
4,,::: 

~;_. ;7 

.05 .2.0 
5.80 C),87 

a. c,9 34.28 
3(11,(JO ;_1~.94 
45.37 4~.ol 

OWOS5Ct DPAil'-J - FPrt;S - Er.~4~14SSCE CJ.:r.I. llt,-.:,il-94 
8(1STING CON[l~Tlltr-:5-~4 r,,):.JR I ,P:: II 'jTOF,:;fl DI5TRIBUEOr•1 

34.oS 
2.t., 27 
;_(l,80 

17. li-
14,4: 

.:.:i.15 
1•::i.05 
17.17 
11,1)1 

~·=·.I:,/ 
!.4.1':;, 

i.8.ot, 

17 ,1'3 
':.7.•:i::. 
17. I~ 

•. H 

~'i. !j(l 
- - ij"T 
L. .... ,f 

17.4: 
i7 .19 
2.30 

::·0.3t, 
.:.?..<7=' 
17. ! 1 
17.:o 

,-,.-, ,c,o 

DRAINAGE ARE,, .4i. SQ.MI • 
• 47 

8.0o 
4£..57 

137, 1: 
40.ol 

.=:=1 .4:

.:.2. 7(, 
'' . 

1: .r1 
17.21 

.18 

.83 1 . .::.0 
0,34 10.74 

38.'54 3t,74 

-,,-, ,-,-._,;:,, c ... 

~~- 71 
J~.l3 
i7.:L 

,(.lQ 

JOB 

-,-, -,-, 
,_o, _,) 

17,14 
i7,l5 

RUNOFF VOLUME ABOVE BASE>U!W = 3.58 WATERor.ED Ir,CHES, 01.l. '-ll AL Kc. -r I:.!:. I j BASEFLCi!l = ,<j(, ,FS 

OPERATION ADDHYD CROoS SECTION Z9 

• 
TTvr111r.l"', 
111'1c.\nno, 

6.00 
8.00 

10.00 
LOO 
14.00 
16.00 
18.00 
20.00 
u,00 
:'.4,00 
i.t,,(11) 

.::_8.(H) 

3(J,0(1 

3,:,(1(! 

34.00 
3o.OO 
lS.00 
40.00 
4~.01) 
4~.oo 

•:~: 
51) ,(t(l 

i::.~ .. :,,:i 
s.1.,z1 
':,1_,,•_1•_) 

INPUT HYDROGRAPHS= 510 OUTPUT HYGROGf:,PH, 7 

P,A, Tl~,C~R,1 

lZ,46 
15.~0 
17.69 

4o:.76 
4o!.54 

.-rnl"'T 1l\1nr-,.-.,-,-,A:-,1, ,-,,-,,,, _ •,,-, ,.,-,,,,-.,-

DISCH& 
DISCHG 
DISCH6 
DISCHG 
DISCHG 
DISCH:i 
D!SCH5 
DlSfHG 
DISCHG 
D!SCHG 
DlSCHG 
DISCH\:! 
[lJSCHG 
DISCHG 
DlSCclG 
DISC~1J 
Dl5CH5 
D!SCHG 
DISCH5 
D!SCrlG 
LiISi:ti\J 
I1I':,(r,G 
L,I~:H• 
D!~,(H~ 

fliS,=HG 
L'!SCn;: 
r- -,: - c: 

rif'\;Jt nTUr\U\Jl'\l\;-'n IL•l,'il ;: ,t5) H,..IUJi::i 

,00 
1, 75 

17.0: 
36°,62 
440, 10 
456.~8 
4tl,78 
433.37 
381. 98 
3.35.31 
l.t3.49 
.:..:.0.65 
1,,3. 35 

13(1.ql 

11(1• -51 
9:_,:_,_., 
!t,,48 

;1.42. 
t,(:,, 31) 

! 5. 71 
L. ,,,-, 

l (1• 11 

,to 

:o. 78 
500,70 
447. 73 
45b,79 
400,14 
4,:_5, 31 
::,77.12. 
;::..-1. 34 
:i:;8,(11 
:1t,.:::o 
1F1.75 

1.:8. 7'=i 
11)8. is·~ 
•:;o.i::3 

(tj, Gi 
,.4.~7 

::, .,:;5 

c,, ,:,,:: 

.oo 
~ , 134 

e41..:.q 

453. ]Q 

458.17 
a::, ,-, 
't-'1 ... ,:. 

3;:. 3~1 
3:_1,:_1 
:..53.bO 
-.- ,-,-
1,..l ... • .., 

Wo.t:=i 

88.dl 

. ; = 
l - • _,:, 

r ,:,• 

.00 

458.17 

4i7 .53 

3E .. 57 
.::_4°,::·4 

f.7, 1.:. 
7.:.,C/9 
-'J '-"-' _, •'-'V 

..!;8.t,1 

:;,1_.q 

B.33 
',_· 
iJ ,'+ .. 

P!=AI. !=! l="\iATTfrN/!=!=i=T l 

/NULL) 
(NLJLLl 
(f~ULLl 

Tii'IE INl PEr'iENT ; .~O HOURS 
.no 

5.01 
:,,::, 1( 
a , V 

58.:.. :1 

45:_,:;7 
41~. 0 

31.J.'f •.. ::. 
,:_45,nc, 

~(l5A4 

10.:.:17 
?5.•t4 
74,,(8 

c,9, :7 

3t,. :s 

C. 'iO 
,: 1 
-'•• .l. 

I • ,.) 

;:_, -

.05 
o.16 

50.27 
531.oO 
4o2,ZO 
4t,1. 5 3 
451J. 1j5 

40t,,88 
358.:.t, 
(_':.o,:7 
.:40.83 
:..01, {rj 
iL~:0.bE 

:.:o, 4t, 

!01. 15 
83. 78 

.:.8.55 

2. :(1 

o3.SS 
4BO. lt, 
4o:.7o 
4t,1, Qc, 

447.i5 
4(11. 74 

D38.B3 
:..3t..t,t, 

k..::. ..... :, 

:..3.5,:, 

7.,-,-
7 -
j. _,_ 

'), __ 

DR4INAGE AR~A = 4.40 SQ.r--11. 
.47 .83 1.27 

0 ,Zl 11.Z.9 13.87 
81.46 113.48 19~.9e 

433.50 419.51 430.5q 
40:.15 40(1.17 457.60 

444,19 441.03 437,58 
3%. 7c, 391.81 380.88 
3~q. 31 344. ''2 34(1,t,t, 

.:.s::,Crl :..75,t,7 :..0°.54 

19 ... ~0 P1),1:,:.. 18t.cq 
1::9,(jct l~). 0 4 154.7S 

ee.53 1a.:i4 77.30 
7.:;:i~ 7:_,45 71, 0 4 

.:.o.~ 18,i7 to.~ 

,:,,'-:J) _,,85 '-,,/:, 
t,.i':, ,:,,,)3 t,,,)l 
L ',:, 

r'ASS 
Fi\GE 2..":. 



hUNUrr IULUo'lt. llt'IJ¥t t,llotrLU~ = ,.vo IIAll:Jioncu Jl~hto, ow.:..41 Vo·H~,, /!J. 1!4 ALlfr.·rtti; ~AotrLUW = 

TRi:O XEQ 06-Zl-94 17:58 
_ .EV PC 09/$3( .21 

OPERAT iON RESVOR ST~UCTURE o 
INPUT HYlf,%RAPH= 7 

o~osso DRAIN • FPMS - SHIAWAScEE CO.Ml. 06-20-94 
E::ISTING COND!TIONS·i.4 HOUR TYPE I! STORM DISTRIBUTION 

OUTPUT HYDRDGRAf'H, 1 
SURFACc ~LtVATION= L8.40 

TIMEtHRSi 
6.00 
,,.0(1 
8.00 
8.00 

1(1, 00 
10.00 
12.00 
1:::.00 
14.00 
14.00 
16.Q(l • 18.00 
i.0.00 
20.00 
22.00 
zz.oo 
24.00 
24.00 
Zo.00 
,6.00 
L8.00 
Zc',00 
30.00 
3'1j,(lU 

3,:,00 
:2,(M) 

34.<;0 
J~.o.) 
36.W 
3t,.!JO 
38.0il 
;~.00 
40.(1(1 

4(l,(l(l 

4:.oo •• 

PEM; •!~E(HRSI 
~5 • .:.3 

4::.?o 

PEM, DISCH~RGt1C~SJ 

70.t,c, 
IJO, 74 

r:T~,;---,-
!, ,;:i l ~YDRC11~R'\Pl1 POINT ' .00 HOJHE 

.(i(l DISCHG .0') 
ELEV 7~8.40 

DJSCHG 1.18 
::LEV 7,:_B,48 

DJSCHG 13.40 
ELEv 7;_,:,,3:_ 

DiSCHG 1'=i4,35 
El>" _, 7?5.a 

DJSCH!i .:.46.84 
ELEV 736. ,:;q 

DISC-HG :57 ,f18 
ELEV 737 .41 

D!SCHG 207.80 
EL£V 737.81 

DISC.HG Zfo. 94 
ELEV 738.17 

DISC HG .:.83.4'7 
ELEV 738.4l. 

DISCH& Z87 .~b 

Elev 738.57 
D!S,HG ~87.78 

ELEV 738.-59 
DI5CHG .:85.43 

ELEV 738.50 
DISCHG .:81 .Zl 

ELEV r;;~a. 33 
Di5CH5 Z75.4: 

ELEV 738. 11 
DlSc~G .:t,8.68 

ELH 737,,:A 
DISC.HU ;_1;,;. ......... 

ELEV 737.55 
DISCHG .:53.16 

ELEV n: . .:4 
DIS(h'; 241.48 

ELEV 73o.80 
DiSCHS :z:.os 

ELE'J 7::,t.15 

,lj(J 

728,40 
1.o5 

7;_i3.51 
lo,4: 

7.:.9.53 
:10.04 
735.75 
.:.48.0fl 
737.04 
L58,61 
737 .45 
:68,80 
737 .B5 
i.77. 73 
738.;..o 
283.\j'? 
738.44 
l.87.50 
7:·8.5'3 
:..a7.o5 
738.58 
i8.5,1)8 
738.48 
.:so.6•:;; 
738.31 
274.78 
738.08 
:07.97 
737,8.:. 
2t0.4'T 

7?7.5.:. 
.:.52..33 
7~:7 ,;_1) 

:.3•::;;,5,;:_ 
73t,. 74 
.:2.0.88 
73t,, 1)':;; 

7.::3.40 
:.2z 

7:..8.55 
~.r). 10 

'"". 7::: 
i:21.:4 
7=o.10 
.:_4•:;;,05 

T37.08 

737.4'l 
26".78 
737 ,89 

::..78.5(1 
738.t..3 
284.40 
738.4t, 
287 ,a9 

287.48 
738.58 

73-3,47 
.:.so.16 

274.14 
738.0t 
l.o7.L5 

.:59.c5 
7:7.4': 
;_51.49 
737. l 7 
.:37.5:3 
73t,,t,7 
:1·>.11 

7.:8.4(1 
- ,-,-
L, .. L 

E.8.t,O 
,A. 73 

7':'0.11.J 
.:;_o, l1J 

73a.:..r 
;_50,11 
737.l~ 
,=_t,i).t,{:, 

737.53 
z.70.74 
737 ,92 

738 • .:5 
~84."0 
738.48 
.:87.84 

.c87,30 
738.57 
- -, . .-,,. 
.... C•'t,..:•'t 

738,45 

738.:..7 
Z73.48 
73-3.0J 
.:oa.5:.. 
737.7a 

TF.14 

/?5.f:,: 

PEAi, ELEVATW,(FEETI 
r:·s.oo 
:r:::.:.. 10 
7~,1. 95 

TlP1E ~NC iEMENT ;;: ,,::,(1 HOURS 
, I) j , lj! ',()( 

728,4) /28,40 7.=.S.41 
l. 7T 4. 77 5,,rJ 

7.:8.t,.:, 
l1l.E 

73(1,51 
.::.~·o.5:. 
7~t,,43 
.:5i.P 
737 .1:; 

737 .ST 
L7l ,t,i 
737.9::, 
a9.93 
ns.:=, 
.:.c:5. 31 
73S.4t 
:&7 .·~5 
H'.3,6) 

:..E:7.0:;; 
738.5J. 
:.B::::~4 
B8.4~ 

738,1)) 

.::..::,5. 7:: 
,-,-; --, 
I .)f " ) 

7::7 .11 

~1/:,,:_7 
7 =·~': J 

728.73 
4t.27 

731.i5 
.:34.41 
T3t,.5t, 

.:5.:.:8 
737,.cO 
~t,2.72. 

737 .61 
~E.ol 
73,:·. 0(1 

.:.80.5•;j 
7~8. 31 
Z85.70 
738.51 
.:38,01 
733.o0 
.:80.8~ 
738.55 
.:8::.53 
738.4.: 
~78.48 
738 • .:? 
:..7~.115 
737 .•:is 
.=.1:i5.04 

~i:,7 .:..6 

T37 .~u 

• :,; O"T 
.___,_ •"-'! 

73t,,47 

1.=.8.81 
'59 .18 

731.t,Q 
::_37 ,t,;_ 

73c,t,7 
l.~3. 3t, 
737.~4 
lh3, 74 
737.65 
i..73.52 
738.03 
:.Bl.i..3 
r:·B.33 
.::.B6.0to 
ns.5c 
288,:B 
738,bO 
280.01 
738,54 
:Bl. 10 
738.41 
i..77 .s·:i 
7':'8.~0 
271.47 
T37 ."5 

737 .o7 
.:.~t..45 
/37,37 

737 .04 
~?,),iP) 

73'::i,41 

,--_,- ---,, 

DRAINAGE AREA = 
,, .• 2~ .45 

1:il:41° 7Z8.43 
7.Z5 a.-,o 

7~8.90 72·>.01 
75.i'i 101.43 

73;_,zs 733.2.9 
~40.ZZ l42.42 
73,,.76 Bt,,84 
~54.44 255.50 
737.~9 737.33 
Zo4,76 265.78 
737.69 737.73 
274.41 'i.75.:7 
na.01 7.38.10 
281 .&4 28.:..42 
738,3b 738.38 
L8o.40 L8o.71 
738.54 ., -.. -, i::i:: 

f,J,:0, J._! 

Z88.02 287.•:;;7 
738.of) 738.t.O 
28t..35 28,.06 
738.53 ., -..-, i=:-

IJQ,;J,._ 

:8i:.65 L8~. l''.j 
738.39 738.37 
a7.z9 'i.7t,,o7 
738.18 738. lt, 
:..70.79 ao.09 
737,.:.3 737."<0 
l.t.3.53 :..a::... 77 
737.o4 737.ol 
;_55,t.,,:: "i="• ..:,-.,__l"f, ,_,! 

737. ll 737. :,o 
L.47 .l.3 l.45,4_;:_ 
737 .01 7?6. -~4 
.=..:8.15 .::c,. 31 
73o.34 ?ib,.:_8 

55,•:;;o t,Q,$3 

n1.53 13.::..(ii 

.uu (.f5 

JOB 1 PASS 
PAGE 23 

4.40 SQ.MI. 
.78 

7Z8.45 
10.92 

729.15 
173.28 
734.85 
;_44,5s 
736,91 
.256.55 
737.37 
~66.80 
737. 77 
276,E 
733.13 
.:.-S:.97 
738.40 
Z87.00 
738.50 
287.80 
738.59 
i85.75 
738.51 
i81.70 
738. 35 
.:76.IJ5 
738.13 
2oQ.3'1 
737.87 
Lt..:.(10 
737.58 
~53/1° 
737..:7 
:43~45 
73o~87 
.::4~48 
730 • .:i 

t,i:,.55 
~?1 ,q 

-,, ,--..... ;:,:) 



44.00 
44.00 
46.00 
46.00 
48s00 
4P. 00 ,~ 
5.:..oo 
52.00 
54.00 
54.00 
56.00 
56.00 
53.,)0 
5B.OO 

DISCliG 
ELEV 

DiSCriG 
ELEV 

DiSCHG 
ELEV 

DlSChG 
ELEV 

DISCHG 
ELEV 

D!SCHG 
ELEV 

DISCHG 
ELEV 

DiSCHG 
ELEV 

66.55 
731.94 

17 .66 
729.ol 

12. 31 
7Z9.2.'5 
!fJ.33 

729,11 
-, .;, o,,_o 

7;,_8,9.3 
e,, --;9 

7;,.8.87 
t,, 1)3 

7:8.'31 

05.03 
731,88 
16.39 

729.53 
1:.,n 

7:_•~.t.3 
10.17 

E9.1,_1 
f:, 7.3 

7,ol 

7~&.9~ 
•o, 71 

oi:, 74 
731.80 
15.40 

729.46 

7.::_Q,a 
10.i:10 

1:.s.oq 
8,:,1 

7.:8,Q9 

·:,,t3 

s.•=iO 

53.83 
731.45 
14.76 

7;0,41 
I 1,64 

Ti..9.LO 
~ ,·,;:: ,o._1 

7::S.98 
7.42 

7.:8,91 

7i..3.R5 
F. ,-,-, 
.._!,,J.;, 

7Z3. ·::1) 

:: _ 1 :c:; !.,A TFPC.!-li:"f: If,;( H;:-c; --•v-· -,·, ~- ~··v· ·,-- -,._ ·1 

OPEH~TION RUf~(1FF CRCiSS SECTii:)ii 3(, 
l]u";"PiJT HYDRGGRAF'H= i:. 

40 .. ~6 
730."12 

14 .. '.2 
729 • .38 

11.43 
7;:9, i9 

9.?0 
Ti.9.n7 

8. :7 

7 ,,, •-''-
1.:a. <,o 

6,'7 
7.:E:.~:4 

5. /6 
7i..8.rn 

31.51 
730.57 
13. 78 

71:9.35 
11.24 

71:9.17 
9.55 

71:9.06 
8.25 

728.97 
7.i:3 

728.90 
6,3Q 

728.84 
5. 70 

728.79 

28.52 
730.36 
13.42 

71:9.32 
11.04 

729. 16 
9,40 

lz-9.05 
8.14 

7Z8,9o 
7.14 

728.89 
6. 3~ 

7i..8.8.3 
5.t.4 

7Z8. 79 

24.91 
730.11 
13.10 

729.30 
10,86 

729.15 
9,2.o 

72'',04 
8.03 

728."'5 
7.05 

7~8.88 
b.25 

E.8.83 
5.58 

fi..8. 78 

%48,a CFS-HRS, 714.t4 ACRE-FE£T; 

21.80 
729.90 
12.81 

7i:?.28 
10.68 

71:9.13 
9,12 

71:9.03 
7,92 

7Z8, 94 
b.96 

71:8.88 
o.17 

5.51 
7 i:2.. 78 

J\t<tA= • .Z8 SQ MI lriPUT r:uNOFF CURVE= 83. TIME OF CONCENTRKTION= 1.a hOURS 
INTERNAL HYDROGRAPH TI~lE INCREPIEiH = , 1093 HOURS 

TIME(HRS) 
4.00 -~ 10.00 

12.00 
1<.00 
16.00 
18.00 
Z0.00 
Z2.00 
24,(l(J 

FEAr, IHiE(HRSJ 
t: .. 77 
.:.:::.5.:. 

,,c-, 
j-.._t-r 

FIRST liYDROGRAPH POir,;T = 
DISCHG .00 .01l 
D!SCHG , 1:' .~3 
DISCHG 3.10 3.5? 
D!SCHG 10.45 11.ov 
DI5CHEi 
D!5ChG 

DISCHG 
DISCHG 
D,SCHG 
Dl5CHG 

10.:..81 
138.:31 

-,:. ,;I=: ..... .,. _, 

;,.v, 0 1 
lo,05 
!~,;,_•~ 
'' ,-,i=" J.i ,O,..! 

15t.43 
114.t..::. 

:7 ,:,:i .:.1 • ,_ 

15.oiS 

11..35 
2.t..(IO DISCHG " .1::: 

DISCriAP'JE{CfSJ 

,00 HOl!RS 
, (l(i , (JIJ 

,4(1 ~~, 

q,C,2. 4.58 
i:.92 14.4'1 

.:o'?.o3 .:.;~.55 
~(!,t,1 oe.so 
~t,. 70 
19.t.4 

J:.03 
l(i,45 

• 34 

• k -, .-\ ._.,,I-, 

1~:.K 
14.w 
12,(15 

9.18 
.11 

PEM, ELEVATlONiFEETl 
iRUNOFFl 
(Rut,OFFI 

TIME INC1EMENT = .~cl tlOURS 
.0) ,00 .00 

5.23 
16.4'i 

5.:,80 
- -~ •:111 .,..,,,.., 
1f:,i..:' 
14,1-1 
12.,(l; 

7. 7 
.0 . 

1.21 
5,94 

19.04 
240, 7o 
44.81 
: J! ; -L..,. • .1 ... 

17. 72:. 
13. 70 
1i:.05 
6.~5 

1.55 
6.71 

~Z.39 
Z'Z.4.b7 
40,15 
: :, :,~ 
'--'• ..1'..I 

17 .::,: 
13.3~ 
12.05 

DRAINAGE AREA c 

.00 .o: 
L Q~ ~.30 
7,53 8.4Z 

2.o. 78 35.o.=. 
,:05,b,: 184,t,0 

3<.~.4q 33.64 
; ; ,-A ......... ·~•-, 

lb.'=iL 

12."9 
1.::.00 

:::. 78 

: - fl) 
O:.LoVO:. 

lo,o4 
1:. 71 
!Z.Oo 
:,79 

RUNOFF VOLUr:E ABOVi: BASEFLOW O 4. (10 w4TER5HED INCHES 1 
73,:i,ot, CFS-HRS, ol,15 ACRE-FEET; BASEFLO~ 0 

OPERATION ADDHiD ,ROSS SECTION 31 
INPUT HYDROG.R~.PhL~:: i 1 0 c1UTPUT rlYDR06RAPH 0 7 

Tf;Z,:j ;:EQ U6-.:.1-q4 17:58 
REV PC (,'>/&3L:1 

OWOSSO IiRAIN - FPMS - StHA~MSSEE CO./!lI. Ot,-~O-Q4 
EUSTINb CONUiTIONS-.:4 Hl)UR TYPE II STORM DiSWIBUTION 

• l - ,; • ....... :,1 

:'EA• EL.C:Vt.TIC:~(Fi:ET 1 

(!~UL:.., 

!l\ll.JLL/ 

(f~ULL} 

iif.1!...Ll 

- .- I :,c; 

19.42 
729.73 
12.55 

729.26 
10.50 

7<9,12 
8,99 

7l9.0: 
7.BZ. 

7l8.94 
o.88 

728.87 
o.10 

728.8:.:. 
5.45 

7Z8. 77 

.00 CFS 

.~8 SQ.MI. 
.05 

Z,7Q 
9.40 

57.!4 
l6Z.Z0 
31.35 
: t ~-=-
'-l ,•r I 

lt,,38 
IZ.47 
1.:.03 
1.9o 

.00 CFS 

JOB I PASS 
PAGE .... ':i 



o,!..JV Ul~Lh\J ,i< ,<O ,'Ill .!>L .b~ l.tt l,oJ L,14 Z.76 
8.00 DlSCHG 4.28 5.18 6.24 7.50 9.CO 10.70 12.61 14. 78 17.31 

10.00 DISCHG Z3.85 28.0Z 33.02 39.22 47.21 65.31 81.56 101,97 136.45 
12.00 DISCHG 297 .16 366.52 430.27 472.65 483.48 475. 17 462.29 445.83 427,02 
14.00 DISCHG 385.b5 362.82 339,66 318,61 303.99 297.09 293.51 290.93 289.14 
lo.00 DISCHG ::87.03 i:86.50 286.33 286.40 286.59 286.83 287. 10 287 ,40 287.80 

Ir DISC~G ib'8.71 t.89.10 t.89.42 280.66 289.96 290,34 290.80 291 .33 291.92 
-' DISCH& i.92.99 293.38 293.66 t.93.86 :'04,07 294.30 294.55 294.83 295. 12 

~l,00 D!S(:jjG :9s,7B :9o,15 Z9o.54 29o,94 297 • .36 297,75 298.11 298.45 298.77 
24.00 DISCHG 299, 11 L'~8.85 i:98.14 297 .(1Z :95.06 Z94,Zo c92. 98 291,80 290.77 
:..6.(10 DiSCnG L39.05 Ld8,38 L'87 .SZ 287.41 ~87.11 Z86.8b 286.61 286.35 286.06 
2.8.00 D!SCHG 285.43 285.08 284.72 L84.34 283. 94 283.53 283.10 282.65 282.19 
30.00 DISCH6 281.21 L80.69 ~80.16 ,._..,." .. 21G.fh L78.48 277 .89 Z77.29 276.67 .:.('f .t•t.. 

3L.OO DISCH& a5,4; 274.78 :74.14 a3.4B LE.82. 27Z.15 1.71,47 ao.79 270.09 
34. (Ji) DISC Ha ~t.S.08 ';..07.97 2.t-7 • .:.5 lo6.52 2.6'5. 73 ~05.04 :o4,20 263.53 ~62. 77 
3o.OO &ISCHG ';._tjl.:Z 1.o0.44 t.59.65 Z58,8o :58.<h :57.,o 2.56.45 t.55.63 254.81 
::t .. oo D!S(HG i.53, lt, ~i52.33 251.49 250,o5 ;:49,8J ~48.95 i:48.09 247.Z3 245.41. 
4-1), (h) OISlP.G :41.4& .::.39.52. 237.58 .:35,t,I) 2.33. 7,j Z31.87 £.31).00 Z-t.8.15 226. 31 
4,._,0t) ~ISCH, ZZZ.08 2.:0.88 :10.11 .:13.o2 205.l.7 107,30 189,QL 55,90 69.83 
44.00 DISCHc ao.55 oF5. 1.13 o:.74 53.t'3 40.2'.,:i 31 .51 .D3.52 1.4. 91 1.1.80 
4~.uo DIS.:H/;1 17 ,t,t, 1o.39 15.40 14,70 14.~.: 13. 78 13.42 13.10 !Z.81 
.,..., r-.l't i'll~rt,i:_ ' . ·,, " ,-,.,. " oc " 

__ , 
" " " " 1 t' ,.-,A ;r, C•/. il't L.t:J 

"tQ,VV U!~l.f"l\J 1 ..... .)J. l'-, VI .tJ. ,o·J ll.,<::4 .iJ. ,T) J.1 ,L"t J.J.IV"t ., J.V,OO .1<),0Q 
, _, ,._ .:. 

5t.:.O(J DISCb5 10.33 !C<.17 10.00 0,85 0,71) 0 .55 0,40 <,l6• 9.12 
52.00 DISC~G 8.8o 8.73 8.01 8.49 8-, 3 r B • .::.5 8.14 8.03 7.92 
5~.oo DISCHG 7. 71 7.61 7.51 7.4: 7 .3,_ 7.Z.3 7.14 7.05 6,90 
5~.00 DJSCHli o.79 b,71 b,o3 6.55 t,,4 r o,39 6.32 6.2.5 6.17 
58,0(l DiSCHG t,,03 5, Ot, 5,00 ~ ,.,-, ,..,,,:.;, 5,7(, 5,70 5.64 5.58 5.51 

RUNOFF VOLU~E APO VE BASEFLOW = 3.11 WATERSHED INCHES, 938B.2l Cf'S-HRS, 775.84 ACRE-FEET; BASEFLOW = 

E::ECUTIVE CONTROL OPERATION ENDCMP 
+ • COMPUTATIONS COl'.PLETED FOR PAbS 

1 

+ 
+ 

TR.2"0 XEQ 06-2.1-94 17:58 OWOSSO DF:AIN - FPMS - SHIP~P.SSEE CO.ML Oc-:0-94 
REV PC 09/83(.:l EXISTING CONDJT!ONS-i.4 HOUR TYr'E I! 510RM DISTRIBUTION 

EXffUTIVE CONTRi<L OPi:RAT!ON [Or,PiJT 
FROM ;1SECTI0f1' 

TC1 ; SE(TIOi~ 31 

::i.48 
20.32 

230,41 
406.78 
287.90 
288.27 
292.50 
295.44 
Z99,03 
L89.85 
285. 75 
281.70 
276.05 
;,,69,39 
t.02,00 
L53.90 
£.43.45 
Ll4.48 
60.55 
l'?,4~ 

1.:. 55 
,r, i::,·, 
l•.> .,.)1,.1 

8. 91J 
7.8: 
6.88 
6.10 
5.45 

.00 CFS 

RECORD ID 

JOB 

RECORD JD 

START!NG TIME = .O•J RAIN DEPTH = 4.85 RAIN DURATION= J.•jO RAIN TABLE NO.= 2 ANT. MOIST. COND= ;_ 
ALTERr{ATE NQ.= l STORM t{r),::: 2 MAHJ Titr;E it~cR.ErriENT = .:o HOURS 

( 1i=•E;:;niON RlmOF'F lRCiSS SECTIO;J I 
OUTPUT H"DiOGRAPH= 7 
M£A= .58 SQ fill INF'!JT Rur~OFF CUli'VC= 71. TI~E 1='F L1J~CENTRATION= 1.14 HOURS 

• 
iNERr.;AL HYDRO\JRA;:'f-! TIME Ii~(RErr.::r,c = • 15.::_,:i hijJF,; 

PEAi-, T H1C 0-iRS} PEA.f DIS(HARS::: CFS l 

~1FST 1-iYDr'OG~,;PH POINT ::: , ,)(l ~C,!55 
r,;e-u1:. 
i: l.J'. 7',J ,!/) .(F) 

,-.,-, 
•'-"' 

1•~.1_/1 [1ISCHG J17 --. ...... , 
-,. '' 1' 

'"EAi ELEifATiONIFEETl 
;R'..Jff1FF 1 

\~'Ui\1}=Fl 

-, , -
-.. ·' _, 

J06-~i( 

(ie-} \ • .. ~t'~ . 
-------

PASS " 
Pl'GE o:::, 

)0 



iO,IJV 1H:Jl.h1J .jb,VO ,:{'t,'t!j SS,lY Sl,S/ SI ,:)l JV,bb i.Y,/4 ilj,ij/ ,:~.l~ a.55 
18.00 DISCHG 26.88 26,09 25.18 24.24 23,,15 22.81 22.33 21,94 21.62 21.36 
zo.oo DISCHG Z0,97 20.46 19,81 19.06 18,'IO 17.82 17.33 16.91 16.58 16.33 
2i,00 DISCHG 16.17 16,08 16.08 16.09 16,11 16.13 16.14 16,16 16.18 16.14 

24.00 DISCHG 15.90 15.07 Jj,59 11.61 9.,:5 7.30 5.50 3.95 2.68 1.65 
~t,,00 DISCHG ,86 ,36 .09 .oo 

.FF VOLUME ABOVE BASEFLOW = :.Ol WATERSHED INCHES, 751.41 CFS-HRS, ol .10 ACRE-FEET; BASEFLOW = • 00 CFS 

OPERATION RUNOFF moss SECTION 2 
OUTPUT HYDfi%RAPH= 6 

Af:EA= .24 SQ Ml INPUT RUNOFF CURVE= 70. TIME OF CONCENTRATION= .63 HOURS 
INTERNAL HYDROGRAPH TJr.E INCREMENT= .0840 HOURS 

PEAK TI ME ( HRS I 
1.=.39 
1'1.5'4 
.::.3.54 

PEAf. Dl5CHAR6E(CFSI 
lol,74 

8.56 
o.58 

PEAK ELEV4TJON(FEETI 
(RUNOFF I 
(RUNOFFJ 
(RUr~JFFl 

TIMEH1RS) FIRST ~YDROGRAPH POINT = .00 HOURS TIME INCiEMENT = .~O HOURS DRAINAGE AREA= 
11j,(l(J DISCHG .00 
ll.(l(l DISCHG sz.q3 
14,00 DISCHG 25.o4 
lo.0-0 Dl:'CHG 1:::j7 
18.00 D!SCHG 1c,.:6 
i0.00 DiSCHG 8.2.'~ 
::.:.oo Dl5CH6 b.52 
24.00 DISCHG tl,.::.t, 

.Q 06-lJ-04 17:58 
REV PC 09/83(.ll 

.Oo .25 .63 I.cl z. ,::g 3dl 
14o.71 1ol.o'3 14:.78 117.1, 88.04 53.86 
.::.3.00 :o.91 19.10 17.41 16.19 15.~9 
E.70 1.::.,53 12.40 12.1,) 11.oO 11. 18 
.,. 77 -~. 31 8.95 8.7•) 8.57 8.53 
7.78 7 .30 b.93 6,6:3 t,,53 6 ~q ., 
6.53 ~ .. 53 o.54 6,5'i t,,55 6.56 
5.34 3.88 :.44 1.3-! i::,-, 

,,.10 .15 

IJ1;0SSO DRAIN • FPMS - SHIA~ASSEE C(l,M • 06-20-94 
EXISTING CO~D!TIONS-1.4 HOUR TYPE II STORM DISTRIBUTION 

,, 5,o5 10.00 
j9:9i: 33.32 
14,6j 13.97 
10.87 10,oo 
8,55 8.5t, 
6.50 o.50 
6,57 6.57 

.01 

RU~OFF VOLU~E ABOVE B45EFLO~ 0 1. OJ ~ATER5Hi:D INCHES, 298,66 Cf 5-HRS, 24.08 ACRE-FEET; BASEFLOW = 

0PERHION ADDHYD CROSS SECT!l1~ 3 
INPUT HYDROGRAPHS= 710 

PEAf TIN.tHiRS) 

23.55 

OUTPUT HYDROGR/.PH= 3 

PEAi: DISCHARGEtCFSI 
408.Ql 
::. 75 

PEAi, ELEVATIONffEETI 
(NULL) 

tt-:ULLI 

Rur,DFF VOLUME ABOVE BASEFLOW = 1 .. ~f: WAT.EPSHED INCHES, !1•150,07 CFS-kb'S, 26. 78 ACRE-FEET; BASEFLOW 0 

Cir'tRATIGf~ RUNOFF 1=h055 SElTICit, 4 
OUTf•!JT fiv DiiCIGRAPH= 7 
AREA:: .~3 SQ MI INPUT RUNOFF CURVE= 75. TIME ,JF COillENTRATIG;'I!:: • TO HOURS 
INTERt~AL HYDROGR4PH TIP!~ INC.REfliENT= .(io3,; HOUF.5 

• 
,:,~AL TIME(ri~SJ 

1:.4: 

:: .• (H) LtISlrt 
_ •_l, ~,,~' DECH'j 

j .., - ~ 

• (h) 

1 "-, ,-~· 

• (11) 

~ • QJ 

f'E,I DISChARGEiCFSI 
181 .o.::. 

,:, ,1)7 

:.53 
- - (, -,:, 

/li 

:'EA( CL~VATION 1 i=-EETi 
{RUNCtff) 

/M. •. S 
7,77 

: i :,: 

• 35 

.:4 SQ.Ml. 
27.27 
29,04 
13.37 
10.53 
8.54 
t-.51 
6,55 

JOB 1 PASS : 
PAGE 1.7 

.00 CFS 

.(11) CFS 



10.uv UloLH\J 14,V'I IJ, I I IJ,4Y IJ,.1\1 

18.0Q DISCHG 10.97 10.51 10.04 9.66 
20.00 DISCHG 8.82 8.37 7.88 7.49 
'2..00 DISCHG 6,88 6.88 6.89 6.89 
24.00 DISCHG 6.65 5.82 4.48 3.03 

IFF VOLIJIIE ABOVE BASEFLOW = 2.33 WATERSHED INUiES, 

OPERATION RESvOR STRUCTURE 1 

T!ME!H"1'i 
8.00 
8.00 

10.00 
11),00 

INPUT HYDROGRAPH= 7 OUTPUT HYDR06RAPH= 1 
SURFACE ELEV AT JON= 736, 20 

PEAY- TIME(HRSl 
13.77 
.23,t,3 

PEAi' D!SCHARGE(CFS) 
34.50 
6,9Z 

FIRST HYDROGRAPH POINT = ,QQ HOURS 
DISCHG .00 .00 .00 .00 

ELEV 73b.Z0 736.ZO 73o,ZO 730.::0 
DISCH5 .97 1.38 1.88 ;_,49 

ELEV 736. 38 73t,,4o 73o,55 73t,,o7 

J,:,'lij i,:,w ll,Oo 11, 1, 11,40 
9 .. l7 9.17 9.07 9.06 9.07 
7.19 6,99 6.88 6,86 6,87 
6.'10 6.91 6.91 6.92 6.92 
1.H6 .98 .39 .09 .00 

345.96 (.FS-H"'S, 28.59 ACRE-FEET; BASEFLOW = 

PEAi' ELEVATION(FEETI 
743.41 
737.5U 

TIME TN( RFMFrJT = ,:o HOURS 
.tlO .01 .06 

73b.~(I Br;,,;_u 736,21 
3.~ :3 4.3o 5.79 

7Jt,,fC, 737.0~ 737 ,l'I 

DRAlNA<iF AREA = 
.17 ,3b 

736.~3 73o,27 
7 .oB 1(1.~•3 

73T.o4 7-,,-, - -, 
I =-0,1,..) 

' . 

TR::O XEQ 06-Zl-94 17:58 
REV PC 09183(,LI 

o~osso DRAIN - FPMS - SHIAWASSEE co.n, Oo-~0-94 
EXISTING CONDITIONS-Z4 HOUR TYPE II ETORM DISTRIBUTION 

l~.00 DISCHG JZ.11 
1~.(llj ELEV 74Z.Z6 -~ DISCHG 34.49 

ELEV 743.41 
16,00 DISCHG 34.15 
16.00 ELEV 743.25 
18.00 DISC..% 33.c-6 
18.00 ELEV 743.03 
:..o.oo DISCHG 32..53 
20.00 ELEV 74;:,46 
~:.oo DISCHG 7.04 
~2: .00 8.EV 737.52 
24.00 DISCHG 6.83 
24.00 ELEV 737.48 
:..ti,00 DISC HG .05 
:6.(11J ELEV 736.i:! 

RUI.OFF VOLUME ABOVE BISEFLOW = 

OPERA,ION ADDHYD CROSS SECTION 
INPUT HYDROGRAPHS= 

PEAr TI ~mills I 
12.tiO 

< -, 
l 10 

3Z.5il 3.3.L8 33.77 
74i..49 74L,84 743.08 
34.48 34.45 34.43 

743.40 743.39 743,38 
34.10 34.06 34.01 

743.23 74"3.Zl 743.19 
3.3.ol ?3.51 33.39 

74.3.01 74L,95 742.89 
3Z.4v 3Z.28 3£..15 

74Z.40 74~.34 742.28 
o.95 b, '41 b,':j0 

737.50 737.50 737.49 
6,48 5.70 4.50 

737.4i. 737 .27 737.0o 
.o~ .0i .oo 

73o,:CO 73ti,:..0 731;,,ZO 

;_,33 iilATERSHED INCHES, 

e , 
OUTPUT HiDR0GRAPH= 4 

FEAr. DISCHARGE(CFSI 
441. 78 

- ~ . ,. 
- -.,VI 

34.04 34.i:5 34,30 34.47 34 ,1,:;i ., 
743.ZO 743,Z'l 7•13.31;, 743.39 743.4! 
34.39 34,3b 34.3i. 34,LB 34,;:4 

743,3b 743.34 743.33 743.31 743,;_9 
33,Q6 ·3.3,91 33.87 33.8: 33.77 

743.16 743.14 743. lZ 743.10 743.0'3 
33.2:u 33.14 3.3.0Z. 3:.89 32.. 77 

742.83 74i., 77 742.71 74Z.65 74:..,58 
32.0~ :o.14 12.42 9,17 7.82. 

74:.21 739,08 738.5.3 737,0i. 737.o7 
o.'4~1 6,00 t,, 01 b, '::1 o,9,: 

737 .41 737,49 737 .49 737 .50 737 .50 
, " .,, .• !J 2.ll 1,3;: .60 .31 

... -, 0' (.jl:;,,,.,_ 736.ol 73t.45 736.33 736,;_c 

345.81 Cl'S-Hf:5, j_D i:;r, u,,..10 ACRE-FEET; BASEFLOW = 

PEAi ELEVATJOrHFEETi 
(NULL! 
(NULL; 

ll,U 

9.05 
6.87 
6.90 

.00 CFS 

.~3 SQ.ML 
.o.. 

736.3:.. 
l '?. ::t, 

731.83 

JOt 1 PASS 
PAft 28 

34.50 
743.41 

34,19 
743.2.7 
33.71 

743.05 
32.e5 

74.:..is: 
7.:..7 

737.50 
t. 01 

737 .50 
.13 

73,;,.l;:_ 

,00 CFS 

~'Llr~OFF VOLUi'iE Af:OVE f:ASEFL(1rJ = ~.(lb lilATERSi-!Hi IN(t!ES. 13~i5.:3B ffS-Hfi.S, 115.3t, ACF'E-rEET; BASEFLOvJ = .,.10 CFS • :)J-E!i1-1'l1.)r~ r,t:iJOr;: CR1)5~ Sf.LTI(11~ 
C•lJTFuT 7'tUF:CIGF:il.H:; 7 

,OC SQ Ml 



1 

.l...:i•'-1 1:.JL..:JC \l'\U1'4Ul'"r I 

TIME(HRS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT= .20 HOURS 
6.00 D15{,HG .oo 
8.0() DISCHG ,02 

10.00 DISCHG 2.24 
12.00 DISCH6 38,28 • DISCHG 136.86 
10.U0 DISCHG 
18.00 D!S(HG 
Z0,0-0 DISCHG 
1.2.00 DISCHG 
24.00 DISCHG 
1.6.00 DISCHG 

TR1.0 XEQ Oo-iJ-94 17:58 
REV PC 09183(.~l 

23.00 D!SCHG 

50.30 
21.99 
16.53 
12.71 
11.42 
4.46 

.14 

.oo .oo .oo .oo .oo .00 

.05 .II .20 .33 .50 • 73 
2.78 3.42 4.17 5.10 6.25 7 .69 

f,8, 91 80.58 102. 75 11:4.50 143.41 151.70 
130.06 IZ2.59 114.56 IOo.07 97.ZZ 88.10 
41.5Z 34.97 31.34 29.10 i..7.33 Z5.95 
21.i.6 l.0.59 19.% 10,30 18.77 18.LZ 
16.13 15.72 15.30 14.86 14.42 14.00 
IZ.49 lZ.30 12.13 11.98 I I ,86 II. 75 
11.20 10.84 I0.3i. 9,b5 8.83 7.?0 
3,75 3.10 1.. 51. 1. 09 1.53 1.1 ~ 

OWOSSO DRAIN - FPMS - SHIAWASSEE CO.~I. O;-i_0-94 
EXISTING C(,ND!TIONS-2.4 HOUR TYPE I! STDRl'l DISTRIBUTION 

~- ,, 

.ul5 .01 

DRAINAGE AREA = ,3b SQ.~!. 
.00 .oo .01 

1.02 1.37 1.77 
9.60 13.05 i.1.15 

151.17 147.b7 142.79 
78.76 69.2.8 59.7: 
~4. 75 t.3.71 :;:.s1 
17. 73 17,30 lt,,9: 

13.6/. 13.27 1: .. ,7 
11 .06 11.60 11.53 
o.95 o.05 5.Zi. 
• 79 ,51 .2:=1 

JOB 

,, .. 

RUNOFF VOLUMt: ABOVE BASEFLO~ = Z,67 WATERSHED INCHES, t,:1.18 CFS-HRS, 51.33 ACRE-FEET; BASEFL•JW = .00 CFS 

OPERATION ADDHYD CROSS SECT! ON 7 
INPUT HYDROGRAPHS- 417 OUTPUT HYDROGRAPH- 5 

PEAK DISCHARGE(CF5J 
548.58 

PEAK TINE!HRSl 
1~.08 

.JFF VOLUME ABOVE BASEFLOW = ,.22 WATERSHED INCHES, 

OPERATION RESVOR STRUCTURE ~ 

TIME(HRSI 
8.00 
3.00 

10.00 
j,(),1)0 

!L.00 
1.=.. 00 
14.(tfJ 

14.00 
lt,.01) 
1,_.J10 
,a.oo 
l ::.Oo 
2iJ,O(l 

~(J,fl!_l •''.' ___ , _l' / 

: . .£·, )() 

INPUT HYDROGRAPH- 5 OUTPUT HYDROGRAPH- 7 
SURFACE ELEVATION= 73o,<0 

PEAL TIME\HRSI 
13. fo 

PW, D!SCHARGEtCFSi 
37b,9b 

FIRST HYDROGriAPr1 POINT , .00 HOlJRS 
DISCHG .00 .00 

ELEV 73t.,O 730.:0 
O!SCHG ,;_9 .55 

a EV 73t,. 50 73t. 5,=. 
D!SCHG i.4.90 48.~5 

ELEV 
DJSCHG 

ELEV 
DlSCH5 

ELEV 
D!SCH5 

ELEV 
D!SCHG 

ELEV 
DISCH1J 

ELEV 
DIECriG 

.::LU 
t,IECHG 

ELEV 

738.50 
3t,9,Ql 

742.o,7 
183.t.t, 
74;_,43 
11s.,.s 
Hi..17 
98.87 

741.oi. 
75,4.=_ 

74i), •"17 

{40 • .=.3 

l ~, ?!1 

735'.3'~ 

355.'-8 
74.:..015 
l ni,51 
74i..41 
llt,,47 

7.::.~.11 
-=•1 .r? 

Hi.i:;8 
:.=..s1 

54. ,,J 
74·_1. 17 

31.5q 

.oo .,)(I 

730.Z.O 
.oo 

73t,,55 
8(1.87 

741.12 
335.15 
74;_,1,:,3 

1b.=..t.7 
74.=_,3,~ 
114.lo 
74t_J1':: 

741.53 
7(l, ?:.. 

'.J. • -

Bti,Z.0 
i,3b 

73o.5q 
115.4~ 
74.=_,,)8 
;1.::_,44 

74.=_,t,l1 

1:15,l1l 

1L:t, 
/4Z.J1,) 

,-,- ,-.:::: . ;.,,:,_1 

t7 ,81.::. 

PEAi ELEVATION(FEETl 
!NULLI 

i.017,05 CFS-HRS, loo.o9 ACRE-FEET; BASEFLO~ = 

PEAi ELEVATIOiHFEETI 
742..08 

T!l'iE INCREMENT= .~'-' HOURS 
,i11 .02. ,03 

730.~.-:. 73u.:4 736.~7 
~.oo L.8B 4.10 

n,.,A 73, .• 11 n,.s: 
17,. :1 :o5.7Z 3:4.17 
74.-:_.43 742,54 742.ol 
,:_r-1,1,05 .:.09.10 ,:_4•~.59 

74.:..•)7 T4L.54 74~.52 
1-fl ,:3•:, 141. 3t. 135. 37 
74.-:_,:,3 74,:_,31 742 • .-:.•:j 
11ri.k, 11_1B.11 lOt,11 

/41,:•4 741.BB 741.€'3 
9.:..1~ ,·11j.u•1 21.:.1 

741.44 741. 38 741. ;o 

74,_,,c,; 
:::3.':·/ 

740,5':, 
4t,,t,9 

- -,,-, .-,-, r.:.,..,,:,_ 

i'.:1. 7? 

--;4,:_2_ 

73r,. 71 

. ,, . ,- :, 

DRAINAGE AREA = 
.04 ,07 

736.32 730. 38 
5.78 8.30 

73o,9o 737 .17 
357.~4 373.76 
74L.to /4l.o8 

74.=_,50 74-Z.,47 
l~q/JQ l.":.4, ~:.. 

74~.:.7 "!42.:..5 
~04. lt' 1(1(., 34 
741.?T 741.7: 

34 • .-:..-:. 81.15 
741 • .-:.:.. 741.13 

.5._:,c,13 

7;c ,c..,_l 

,:_q,:;4 

%,4':' 
7..;,), 3o 

.oc, CFS 

1,41 5-0.MI. 
.1r1 

73o.47 
13.b 

737.5° 
376. 78 
7.;.:...tB 
19.3,l,,:_ 

742.45 
i~'),7(1 

74:_,,:_3 
1:;i_,,51 

lA1.a7 

7g,2,j 

741.D': 
j{ .i:t. 

1 ~ • ,..1•.:,• 

PliSS 
F'AiiE ;_o 



J.V,VV 

30.00 
32.00 
32,00 
34,00 
34.00 1. 

LHi:>Y"I\J 

ELEV 
DISCH6 

ELEV 
DISCHG 

ELEV 

' .cl' 
737 .13 

3.70 
736.78 

1. 74 
736.62 

TRZO XEQ 06-21-94 17:58 
REV PC 09/83(.2! 

36.00 
36.00 
38.00 
38.00 
•0.00 
40.00 
42,00 
4i:.00 
44.00 
44.00 
46.00 
46.00 
48,00 
48.00 
50.00 
50.00 
52.00 
52.00 

•
00 
00 

5o.OO 
56.00 
58.00 
58.00 

DISCH6 
ELEV 

DISCH6 
ELEV 

DISCHG 
ELEV 

D!SCH6 
ELEV 

D!SCH6 
ELEV 

DISCH6 
ELEV 

DISC1i6 
ELEV 

DISCH6 
ELEV 

DISCHG 
ELEV 

DISCH6 
ELEV 

DISCH6 
ELEV 

DISCH6 
ELEV 

.K 
736.54 

.39 
736.50 

.!8 
736.49 

.10 
736.47 

.08 
736.43 

.07 
736.39 

.06 
736.30 

.05 
736,34 

.04 
736.32 

.04 
736.JO 

.03 
736.29 

.03 
736.Z7 

I • .JIJ 

737.08 
3.43 

736,76 
1,62 

736.61 

o.,, 
737.04 

3.18 
736.74 

1.50 
736.60 

0 ... 1 

737.00 
2.95 

736.72 
1.39 

736.59 

736.96 
2. r4 

736."'0 
1 .. 19 

736.!IB 

W,"tV 

73o.9Z 
2.54 

736.68 
1.ZO 

736.57 

736.89 
2.36 

736.67 
I.II 

736.5o 

Oi/0550 DRAIN - FPMS - SHIAWASSEE C0.111. Oo-;:0-94 
EXISTIN6 CONDITIONS-24 HOUR TYPE II STORM DISTRIBUTION 

• 7o 
736.54 

.36 
736.50 

.17 
73o.41i 

.10 
7.lo.47 

.(18 
736.43 

.07 
736.39 

.Oo 
73o.36 

.05 
736.34 

.04 
736.3"2 

.04 
Bo.JO 

.OJ 
73o.28 

,03 
7Jo.27 

.71 
73o.5J 

.33 
Bo.50 

.16 
73b.48 

.oo 
7lt,.46 

.08 
Bo.42 

.07 
73.t:.39 

.Oo 
730. Jo 

.u5 
73ti.34 

.(}4 

736.31 
.03 

736.30 
• 03 

73t.L8 
.o~ 

736.i.7 

.c-5 
73o.53 

.14 
73o.4:~ 

.~l'~ 

ni;,,4t;, 

.08 
736.4< 

.07 
73o,38 

.Ot 
73.~, 3b 

.t15 
7~-tb.33 

.04 
730.JI 

.03 
73o.30 

.OJ 
736.28 

.o~ 
736.:7 

.,,1 

736,!il 

730.f10 
,J,3 

7?6.tf8 
,{IQ 

736.'-5 
,ll3 

D,.,1 
,l1b 

13th ~•'3 
.(it, 

.(5 

.(4 
736., I 

,(3 

73o.i9 
.03 

736,,8 
.CZ 

73o.i7 

.5o 
736.5: 

73o.49 
.E 

73o.48 
,(19 

73o.45 
.08 

73o.41 
.Oo 

/3o. 38 
.05 

73o. 35 
• 05 

73e, 33 
.04 

736.31 
.03 

736.2Q 
.03 

no.L8 
.o: 

73ti.~7 

.52: 
73i:,.5t. 

.:5 
736.4':, 

. 1: 
7lo,45 

• ()'1 

73c.,45 
.07 

73o.41 
.Ot 

,05 
736,35 

.05 
736.33 

.04 
736. 31 

.03 
736.29 

.03 
7?6.2.8 

.Ol. 
Bo.:7 

"t,O"t 

736.86 
2.18 

736.66 
1.03 

736.51, 

.. -, 
,"tO 

7.3o.51 
-,-, 

,L) 

.. 
I Li 

7.30.48 
,OCJ 

n,.44 
• :(tl' ' 

73o,4'J 
.Oo 

736.37 
,\)5 

736.35 
,04 

73o.32 
.04 

730. 31 
.03 

131:,,;:'j 

.OJ 
736,"8 

,(j: 

736.2.ti 

<t,;,t) 

736.83 
2.03 

736.64 
.9i:i 

736,55 

.45 
Bo.51 

.2J 
73ti.49 

73o.44 
.u7 

73o.40 
,(It;, 

736, 37 
.05 

730. 34 
.04 

736.3: 
.04 

73o.3o 
.o,· 

73,,.~9 
.03 

730.:1 
.o: 

73c- • .::o 

RIJNOFf Vill\JME ABOI/E BASEFLOW = z.zz WATERSHED JNC~ES, Z017.19 CFS-HRS, loo,70 ACRE-FEET; BASEFLO~ = 

OPERATIO!x REAUi CROSS SECTION 8 
INPUT HYDROGRAPH= 7 OUTPUT HrDROGRAPH= 3 
LEN6TH = 48(tt).00 FEET INPUT = RATING CURVE REPRESENTATIVE OF RE~CH 

(l COEFFICIENTS USED IN ROUTING RELATED TO CROSS SECTION AREA, ;:= .24 ~= 1.04 
<) MODIFIED ATT-KIN ROUTING COEFF!CIEtff = .05 PEAf. TRAVEL TIME = 4 .Zo HOURS 

PEAr. Tir<E!HRSl 
17."'4 

PEAK DISCHARGE!CF5l 
101.05 

PEAi. ELEVATIONIFEET1 
738.0o 

RU~OrF VOLU.',E ABOVE BASEFLOW = ~.:: WATERSrlED INCHES, :Ob.09 C'S-HRS, w,.ol AcF'E-FEET; BASEFLOli = 

OPERATION RUNOFF moss SECTIDN 9 
0\JTi=UT Hlf.iR(1(JRI\PI--.= ,:, 
AREA= .5L SQ MI INPUT RUNOFF CUR\JE= 1 .... , THfiE OF C:•NCENIRATIGi~= 1.c,: !-iOURS 
INTERNAL H\f<RC,5RAPH TIME INCREl,£1H= .~!oO HOURS • PE~! GISCn~Rl:!E1CFSl 

14.7':J 

73o.81 
1.88 

7?o.63 
.88 

736.55 

JOB ! PASS 

-.,. 
,-, r::.• 
I ..it,, Jl 

.:u 

• 10 
731.:,.43 

,03 
73r;,,4;; 

.(17 
73/j.40 

,iJi;. 

.05 
73b.34 

.04 
736.3: 

.04 
73t,,3(J 

.03 
73b.~q 

.03 
73o.Z7 

.02 

.o,:, C,FS 

.ll'-' CFS 

PA.GE 2Ci 



TR20 XEQ 06-21-94 17:58 
REV PC 09/83( ,2) 

OWOSSO DRAIN - FPMS - SHIAWASSEE CO.Ml, 06-20-94 
EXISTING CONDITIONS-24 HOUR TYPE II s;·oRII DISTRIBUTION 

ClrnN AoDHvo moss SECTION 10 
INPUT HYDROGRAPHS= 316 

PEAK Tl~E <HRS) 
13,07 
17,58 

OUTPUT HYDROliRAPH= 5 

PEAK DISCHARGEICFS) 
193.29 
188.11 

PEAK ELEVATIONffEET) 
(NUUl 
(NULU 

JOB I PASS Z 
PAGE 31 

RUNOFF VOLUl'.E ABOVE BASEFLOW = Z,18 WATERS~ED INCHES, :llo.13 CfS-HRS, ::4.46 AC-RE-FEET; BASffLOa = .(,O CFS 

OPERATION RUNOFF CROSS SECTION 11 
OUTPUT MYDROGRAPH= 6 
AREA= .44 SQ MI iNPiJT RUNOFF CURVE= 70. TIME OF ((1NCENTRATION= 1.27 HOURS 
INTERNAL HYDROGRAPH TIME INCREMENT= • lo'i3 H'TuR5 ',- , ,, ' . ' 

P£AK TIME (HRS) PEA!- DISCHARGE(CFSl PEAf, ELEVATION(FEETl 
!Z.84 177.46 (RUNOFF) 
Z3.57 1::.02 ! RUi~OFF) 

TIME(HRSl FIRST HYDROGRAPH POINT= ,()(1 HOURS TIME I NCf:E~ENT = .~O HOJRS DRAINAGE ARCA = .44 51),Ml. 
10.00 DISCHG .00 .04 • i5 .39 .8~1 1.5•:j L.73 4,5:; S.55 :1.'E 
12.00 DISCHG 53,Ll \/l.,o7 133.49 foe.. 51) 177.11 17:.74 104.76 153.97 141.lo 1:0.8(1 
14.00 D!SCHG 111.ZO 94.68 77.45 bQ,88 48,3;: 41.53 37 ,4Z 34.18 31.o4 :_q,5q 

16.00 DiSCHG 27.88 <.6,4B :5.41 24.fo .:.3.81 .:.3.1;_ LL.43 :1. 78 !-1.L.=. .:.o. 73 

• DISCHG i.0.2Z 19,,:,7 19.05 18. 38 17.7, n.a 16,85 lo.53 16.28 lt..04 
I DISCHG 15, 74 15.35 14.90 14.30 13,0; 13.50 13,14 1;...82 12.55 1.:..23 

Z.:.00 D!SCHG lZ.16 1;_,04 11,98 11. Oo 11.9,, 11. 03 11.99 !Z,00 1.:..0l 11.99 
24.(10 DISCHG ll ,8Z 11.33 10.44 'i.17 T. 7v c. • .:5 4,Q4 3.7f' .:..80 l, {JD 

1.6.00 D!SCHG 1.i.7 • 73 .34 • 11 .o: 

RUNOFF VOLUME ABOVE BASEFLOW = !.'') wATERSnED INCHES, 547 -~·, CFS-HRS, 45.:J ACRE-FEET; BASEFLOa = ,(lo CFS 

OPERATION RESVOR STRUCTURE l 

TlME(HRSl 
10.00 
10.00 
12.00 
LOO 
i4,00 
14.Ull 

it.. (llj 

lt,,01) 

• 

INPUT HYDROGRAPH= o OUTPUT HYDROGRAF'H= l 
SURl'ACE ELEVATION= 7o<l.8-0 

PW TIMEtHRSl 
18.70 

f'EAr, DiSCHAR(,E1CFS1 
17. "l 

FiRST HYDROGRAP'i POINT = .Ou HOURS 
.02 D!SCHG ,GO 

ELEV 760.30 
DISCHG 1,8(1 

ELEV 7ol.53 
DISCrlG 14.03 

ELEV 7o2.1o 
DISCHG 17 .35 

ELEV 7o.:..33 

.01) 
7o0.i3IJ 

.:..45 
hi.i:io 
14, '34 

7o=-.:..o 
17,-1-4 

.,. - -,-, 
:c,_,.;:,,:. 

/1::,,).81 

~.4o 
/t,1.t,1 
15.4q 

17 JC':-
~' • J,_ 

lo2.34 

(t,(1,84 

1t1.08 
15.'~~: 

7t.:. . .:.o 
17 .58 

7.o.:..J4 

PEA[, ELEVAT!ON(FEETl 
7oL.3o 

TIME lNU:EMENT = ,;_o HOURS 
.w ,38 .73 

76U.';1(i 7ol.00 {c,l.lY 

b,3L 7,8t, 9,33 
7o1. 7t, 7o1.84 761. qi 
lo.J'.: 16.59 16,tO 

7r:.,:_,:_~• 1t,!..29 ?t.:..31) 

lr.o' 17.7<J 17.74 
1ti.=_,3.. 7b2,35 hZ.35 

T:\.":O i',EQ 00-;_1-~.1 i7:5C: 
REV PC ri-:,,,:::::( • .:.; 

Ll~ll]SSC. L';;'.;lr, - rr.i,S - ~:{F,Wl\SSEE 1:Ci.:~J. !_l(_,-=-0-'✓4 

E}'.ISTit~/j C·j~.;[1iTilii1:=-:_4 fiour: T\'~•c: II Si,:t!i'~1 [1ISTF:1bUTiC1~~ 

1. 30 1. 35 

1o1.::iv 7'.:,:._,1y5 
lt,.'~8 17. 1.:. 

17. 7t' ! f :3L 
7c,.:..35 70:._,35 

.44 SQ.ML 
i.47 

7'.:,l .51 
:3,0o 

7t2. l i 
17.l4 

Te.:...3.=. 
17.85 

n:.::o 



18.UO EltV lot:.&<> tbt. • .:,o tOG.,.:,b {0.:.. • .:10 /':,(., ):i (0.:.,.:ib lbl,.:it> lbl.,,:it, (0£., jt) 

20.00 DISCHG 17 .84 17 .82 17.80 17 .77 17. 73 17. 70 17.66 17.62 17.57 
20.00 ELEV 762.35 762.35 762.35 762.35 762.35 762.35 762.34 762.34 76Z.34 
22.00 DISCHG 17 .48 17.43 17.38 17.33 17.23 17.ZJ 17.18 17 .13 17.09 
22.00 ELEV 762.34 702.33 7,,;_,jj 702.33 7oL33 762.32 7t-2.3Z 7bZ.32. 7oZ.12 
24.00 DISCHG 16.99 16,Q5 16.f'9 16.33 16. 75 lo.66 16.56 lo.45 16.33 ,~ ELEV 76Z.31 76Z.31 fo.:.31 702.30 It.2.31 76Z.Z9 76LZ9 7t,2. 2.8 7oc.i.8 

DISCHG 16.07 F:,,lf:; 15.79 15.b5 l~.5) 15.30 15,;__;_ 1t,. 1)8 14.95 
Lo.00 ELEV 76Z..26 7ol.ct, 71:>;,_,2_5 7t,~.L4 762.Zl 762.:3 10:.:: 1t,;_.:1 7o:...Lo 
28.00 DISCHG 14.67 14.54 14.41 14 • .:.8 14.15 14.0Z 13.8? 13.7a 13,t4 
28.uo ELEV 762.19 762.18 1o:.1s 7oi..17 76:'..b (b:_,tb 76c.15 Yt:..14 1t.::.14 
30.00 DISCHG 13.39 13,a 13.15 i3.03 12.9! IZ.7o 1;_,67 1:...5ci 1;_,44 
30.00 ELEV 7o2.IZ 76i..1i. 762.11 76:...11 7oi..10 762.0'' 7o:.l19 1o.:..08 1~:...08 
3l.OO DISC HG 12:.22 1;_, 10 ii. 99 11.88 11. i3 11.t,7 11. 5t; 11,4b 11.35 
'.rZ.00 ELEV 76i..06 76Z.Oo hZ.05 1o:...05 7t,2_.(l4 702..04 (62.()3 1o:.o;_ fo.:..u.:. 
34.00 DiSfHG 11.15 11.04 1(1, ·;·4 10.8'1 1(1. 74 10.t5 10.55 10.45 10. 3b 
34.00 ELEV 10:.01 76,.00 1o:.o,) 761. ,:,-:; 7t,1.99 7ol.98 (bl,C.8 fol _.-,7 fo~. 97 
3t,.00 DISCHG 10.17 10. 1)8 9,9,3 •:i.so 9.80 .,. 71 " ,t,3 ::) .5't Ci,45 
'.36.00 ELEV 761.90 7c-l. ci5 [bl, c.5 7t,l,94 hi..':;,4 !bl .'~3 {b~ • ,:,~: 701. 0 3 7t,l, •:;,~ 

38.00 DISCHG 9,.=_g 9 1•:;, ., . i l 9.03 s.ei4 8.8~, 8.7:3 8.TO :~• ,b~ 

36.00 ELEV 761.0\ 7c1. 91 7ol ::ic.\ 7t,1 :=:t(I ·1t,1,fici /bl,'2,'4 1t,1.B•:;, 7oi ,8·~. hl.88 
40.(10 DISCHG 8.47 8,,3Ci 8,31 8.24 f,. lb s,I)Q Bt:01 .. 7.''4 7,87 
40.00 ELEV 701.87 7ol .81 7o1 .80 7bl.86 7b1,f5 fol ,85 7ol.8'i 7~,1.t4 761.84 
42:.00 DISCl-!G 7.7: 7.65 7 F.'• • _IQ 7.51 - ,1;::' 

! ,'1iJ 7. 38 7.11 ,.:4 7.18 
42.00 ELEV 761.83 foi.83 7e,1 .8.~ n1.K 761.C 701.81 7t,l ,Bl 7t,1.:?1 761.80 
44.00 DISCHG 7.05 6,•:;,3 i;,, o,: o,8t, -b, 7':J b, 73 b,67 o.tl o.55 
44.00 ELEV 701.80 fol.7·;, 701.79 foi.7'? 761. 78 fol. 78 7ol.78 lt,i,77 fo1.77 
46.00 DISCflG t,,43 ':!,37 b, 31 b,2.b o.~o b.14 o. o,;;• b,03 i:,,Q8 

4o.OO ELEV 7el. fo 761.fo !tl.h Tbl,fo 7oi,F5 7tl.75 fol, 7i:- 7oi.,74 7bl,74 
48.00 DISCHG 5,'37 5.81 5.7o 5.71 5.tu 5,tO 3.55 5.50 5.45 
48.00 ELEV 761. 74 7e1. 73 lo!. 73 7<1.7J 701.1;_ 7cl.7~ 7o1. 72- Tol. 7~ 7ti1.7i 
5u,oo DISCHG 5, 35 5.3ll 5.~6 5.:1 5, 1t, 5,11 5.07 5,(i: 4.97 

:.« ELEV 761. 71 761.71 701.70 7o1. 70 7o1. l0 761. 70 7ol .o9 7o1,o9 7o1.o9 
DISCHG 4.88 4.84 4.80 4.75 4. l 1 4.60 4. (,l. 4,5t; 4.54 

5Z.OO ELEV 761 .o9 701.68 701.08 761.08 foi.t8 7o1.o7 7o1.67 761.07 76i.o7 
54.00 DISCHG 4.46 4.4~ 4.37 4.34 4.,o 4.~6 4,2.L 4. 19 4. 14 
54.00 ELEV 761.66 7t,l,b0 701.66 701.,,6 7ol.t5 761.o5 ?bl ,t,5 1o1.05 761.oo 
fo.00 DISCHG 4.07 4,03 3,,:.9 3.% J:;: 3.88 3.f:5 -. ,~ .. .:,,or 3. 78 
56.00 ELEV 761.o4 7t1.o4 /01.04 fo1.o4 7o1,"4 h1.03 lbl ,b3 7ol .ol 761.63 
58.00 DISCHG 3.71 3,bd 3.o4 3.61 3. 1:8 3.54 3.51 3.48 3.45 
58.00 ELEV 7ol.o~ 7t.1.o~ "fol,b.::_ 701.0: 7>1.t,: fol.t,: 7oi ,bl hi,ol 7t,1.o1 

filllIDFr VOLIJllf ABO~E BASEFLOW = L 7o ~ATERSHED ltlCHE5, 49~. 99 t ~;-11RS, 41.3.: ACRt-FEET; BASEFLOW ' 

,1PERATION ADDHYD CROSS 5i:CTION 12-
INPUT HIDROGRAPrl5° 

TRZ1) }{EQ 0o-;_l-'i4 17:58 
REV P{ 001,:J( .:) 

• 
rm. TIMEiHRS' 

13.09 
!7.c-0 

51 l OUTPUT HYDROGRAPH= 7 

a~osso DRAIN - FP~S - 5HIAl'lA55EE co.m, (li:,-Z.(l-94 

EXISTING CONDI~IONS-~4 hOUR TYPE i I f1E!F:M DISTRIDUTION 

F'EAI, DISCHARGEICFSI 
:01. 78 

PEN ELEVATIGf41FEET) 
ltULi 
•,!~L!LL l 

ro.:::. • .:lb 

17.52 
762.34 
17.04 

76Z.31 
16.lO 

hZ...i.7 
14,81 

7o;_.~o 
13.51 

76:.13 
t::.33 

1~:..JJ7 
11.:..5 

70-:..01 
10.~t 

7ol.9t. 
9.3t, 

fo1.9: 
8.154 

701.87 
7 .C:(1 

lbl.84 
7 .11 

761.80 
t,,4,:;, 

{1:,1,{I 

5.-:,,: 
fol. 74 

5,40 
761 .71 

4,'13 
7ol.60 

4.:i\.l 
7o!.67 

4. 10 
7ol ,b4 

).7'1 
761.6,: 

' . -
),'t ... 

hi.tl 

.00 CF~ 

10B f•~ss 
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PEAK TIME!HRSl 
13.13 

PEAK DISCHARGEiCFSl 
170.19 

TIME(HRSl FIRST HYDROGRAPH POINT, .01) HOURS 

.~ 
DISCHG .O•l .00 ,00 .oo 
DISCHG .,4 .45 • 78 1,;_~ 

·~ .... t,)O DIS[H6 41.47 o&.79 97.7;_ 1:.7.30 
14,0(1 DISC:HG 144.10 134,43 1z.3,q5 11:=_,7q 
lo,UO DlSCHG 38.35 35.40 33.(15 3L 1~, 

18.00 DISCHG ;:3,88 23.Zl :_;_,5t, ,:J ;J(J 

20,00 DISCHG lB. 31 17.8·> 17 .45 16. 97 
::z..oo DISCHG 14.~1 13,09 1J.Sl1 13.o! 
i.4.00 D!SCHG l J, 18 i~.3~, ll.. ;o 11. 5.1 
20,((1 DISCHG 3.83 3 .o:.. 2.. ;1 1.7tJ 

RUNOFF VOLU~E ABOVE BASEFL(lw, ~- 16 WATER5f1ED INCHES, 

OFERATI:1N R\MtFF CRctSS SECT!ON 14 

PEA~ ELEVATION(FEETl 
(RUNOFF! 

TIME INCF'EMENT , .;:o HOURS 
,()(_1 

1.,:;,:: 
154. 4~1 

1I:i1.o~: 
:,.,,] 
21..:.~ 
lt,,t.i 

13.5(1 
l').4{, 

LI::: 

.00 
~.87 

lo9.19 
38,95 
-,-, -,,, 
... O,.JL. 

Z.0.58 
15.03 
13.40 

Q -s 
,,_,J 

• 75 

.oo 
4.lo 

lt,''.i, ~.::_ 

fo.54 
a.~1 
;.f,.1 ,03 
15,48 

13. 33 

DRAINAGE AREA ' 
.01 .,)4 

5.IJ8 Q,~O 

1t,~.!J3 lo!),.=_n 

03,98 51 ,Q•';J 

i..f'J • .:.4 .:.5. 3o 
lCJ.54 !'l, 11 

15.IJ:3 14, 75 
13. 31_1 13 • .=.Q 

0.8(1 5.7:.. 
,lq .0:, 

~,4:...on 1J 5-HRS, 53.10 ACRE-FEET; DASEFLD~i = 

OUTPUT HYDROGRAf'~, 5 ,, , 
AREA= .19 SQ MI INf'UT RUr~OFF CURVE= 61. T~r,;E OF C(,NCE~TRATIC·N= .51 HOURs· , 

Tl~E(HRSl 
10.00 -~ !t,.00 
18,00 

ZC.00 
Zi'.00 
24.00 

rnTERNAL HYDROGRAPH TI~E !NCRE~ENT• ,0t,80 h,URS 

PEAt. T!MEl'iRSi 
!Z.31 
J9.t,(l 

23.5o 

FIRST HYDRG5RAPH 
DISCHG .uo 
DISCHG 43.7b 
DISC.HG 14,:l 
DiSCHG 7. 79 
DISCHii o.30 
DISCHG 5. 1: 
DISCHG 4.12 
DISCHG 3. :;1 

POINT ' 
,00 

85.08 
lc.9o 
7,o7 
5.9:.. 
4.7: 
4. !l 
2.11 

87 .~,o 
t:" -., 
.J.JO 

4.lc' 

.00 HOUoS 
.VO .01_1 

S5.8ti 7i.4o 
11.88 10;:.3 
7 ,t,5 7.o~ 
5,IJ2 5.4.::. 
4.4'.l 4.1•:; 

4. 13 4.14 
1, •:;4 ,:;c, 

TIME 

PEAi ELEVUIOiiiFEETi 
{RUNi)FFJ 

{RUNOFF) 
IRUN!Jffl 

rnrnEMENT' .2.0 HOURS 
.Oo .00 .00 

5~.8fi 33.80 ~4.07 
10.(1\i 9,37 8.Q8 
7 .31, 7.00 o.74 
5,3 l 5.32 5.34 
4.0' 1 4,1)8 4.0° 
4.1•; 4. 15 4. lo 

.3? .07 

TRZO l,EQ 06-1.1-94 17:58 
REV PC 09/83i.:l 

0~0550 DRAIN - FPl'i5 - StHAWASSEE CO.M • (>o-~0-94 
EXISTING CDNDIT!Or,s-:~ HOUR TYPE II s "ORM DISTRIBUTION 

DRAINAGE AREA ' 
.u~ .81 

~0.51 17 .''4 
2.tS &. 3.::_ 

o.58 o.53 
5.~5 5, ?u 
4.lO 4, l(l 

4. i T 4.18 

RU;,OFF VOLlJ~E ABOvi: BASEFu:•~ = 1.:s WATERSHED IN(Hi:S, 1Z..•f::i ACRE-FEET; BASCFLO~l = 

OPERATION ADDHYD CPOS; EECT1 1)tl 15 
INPUT ~,DR%RAfHS= o,5 

PEAr. TIME(HRS1 
12,83 

OUTPUT ;, {DR(1Grti:Pt-1= 4 

PEAr DIS<:HARGE1ffSl PEAf ELEVATION1FEET1 
:_07 .51 (NULLI 

RUNOFF VOLUME ABOVE BASEFu:rt, = 1. ''l ,lATERSrlED INCHES, ,.,,o. :::3 Ci'S-HRS, • O?CJ•: .. ,TIOtJ ADDHYD CRO~S SE1='IOt~ b 
INPUT r';iD~C1GR!iPHS= 4 1; 

-, j / 

.4o SQ.MI. 
• lZ. 

i.U,Oo 
15~.77 
43,i(l 
24.51';< 
18.71 
i4.47 
13 • .:.8 
4,7.:. 

.00 

,,jQ Ci='5 

.19 SQ.MI. 
8.28 

15.87 
8.IJO 

s-t,, JI.. 

5,35 
4 .11 
4,lo 

JOB 1 PASS 
PAGE 34 
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RUNOFF VOLUME ABOVE BASEFlClll , _ Z.Oo WATERSHED INCHES, 4015.95 CFS·HRS, 331.88 ACRE·FEETi BASEFLOW : .00 CFS 

OPERATION RUNOFF CROSS SECTION 17 
OUTPUT HYDR05RAPH0 o 
AREA: .44 SQ MI INPUT RUNOFF CURVE: 70. TIME OF CONCENTRATION, .83 HOURS 

,. INTERN~L HYDR1:.iGRAPH TIME I~CREi'iEt,T, .iill7 HOURS 

TIME(HRSJ 
10.00 
12.00 
14.00 
16.UO 
18,0!) 

1.0.0•J 
ZZ.00 
:4.00 

PEAr. TI~E\H~SJ 
E.49 
L3.56 

,Hr DISCHARGE(CFSl 
~47 ,t,4 

PEAis ELEVATION(FEETl 
\RUt,OFFl 
(RU~OFFl 

FIRST H)DROGRAPH POirH = ,lit' HOURS TIME iNiREMEtH : .~O HOURS 
DISCHG 
DISCHG 
DISCHG 
DlSCkS 
D!SCH5 
DISCh!; 
DISG1G 
DISCrlG 

,1j; .Of 
100.lB 181.3E' 
54.53 

li5.37 

47. 92 

13.47 
14. 7q 
11.·::.5 
10.t,~ 

.:9 . 77 I ,t4 3,00 4, 99 
_:.i(1,f,Q Z.38, ~7 ~lS. 7 2: 1'~2.Z.4 lbl. 37 
C84 

ll,7! 
14,IJb 
11 .:i .. 

,:, ., ... 
,_,, I ' 

38.o9 
~2.10 
17.oa 
U.41 

11. 98 

35. i. 1 
:.:..5tJ 
lt. :7 
1.~.80:: 
11. S9 
4.57 

3i.. 32. 
.:.1.83 
lo.18 
1:.40 

1.=..oi:i 

30.09 
i.1.1? 

1:.17 
12.02 
1 '7'.l 

DRAINAGE AREA, 
7. 70 13.9, 

1Z7 .;::~ Q2_,1)7 
Z8.40 
~0.5o 
15.73 
11 :19 
lL.rH 

,~HO 
,, • I - 0 

~ti.95 
~0.10 
15.t.8 
11.92 
12.04 

,i..b 

.44 SQ.MI. 
35.84 
06.38 
Z5.63 
19.71 
15.65 
11.92 
1:.01 

.03 

RUNOFF VOLU,,E AB1JVt ?,SEFLOW , !. 0 3 WATERSHED INCHES, 547. !U Cf'S·HRS, 45.:1 ACRE·FEETi BASEFLOW, .00 CFS 

OPERATION ADD~rD CROSS SECTION 1'~ 
INF'lJT HYDF:OGRjj,PHS= .=.,6 OUTPUT HYDt\01~RAi='H= 1 

T~EO 06-Ll-94 17:58 av PC 001~2(.~) 

OWOSSO DRAIN · FPMS · SHIAWASSEE CO.MI. 06·Z0·04 
EXISTING CONDITluNS-~4 HOU~ TYPE II STORM DISTRU:UTm~ 

PEAt, Til::f(HRSi 
12.. 811 
16/it, 

PEAt LJISLHARGE(ffSl 
~11.l'l 
~t-0. 17 

PEAf· ELEVATION(FEET} 
( NULLl 
(NULL! 

RUNOFF VOLUME ABOVE BASEFLOW , ~.04 ls!TERSHED INCHES, 4503,05 cFS·HR5, 377.09 ACRE·FEET; BASEFLOl>J : 

OPERATION RUNOFF CROSS SECTION r' 
OUTPUT HYDROGRAf'fi, 7 
AREA: • 13 SQ MI INPUT RUNOFF CURVE= 7,. TIME Qf C•JNCENTRATIONo 1.~1 HOURS 
INTERNAL HYDROGRAPH TIME INCRtMENT 0 .1613 HOURS 

PEAf TIMEU·!RS) 
L75 
.=.3,D4 

PC:Ar, Di~Li-4RGC\CJ:SJ 
13.31 
4.·J4 

Til1iE(HRSl 
8,lj(j 

1/),l)O 

FiRST HYDROGRAPH POINT, .00 HOURS 
.01 DISC HG .0<) ,Qlj 

. - ,·.;, 
ll.,V\.I 

14.(10 •,., 

.. ,_,IJ 

DISGHG 
DISCHG 
DISC.Hb 
f1ISCHrJ 
DISC Ht 
USCHG 
DISCH1.J 

.::.~.oo DISCHG 

.::._ ,1}) r,1;cr,G 

.t:7 

39,t,l) 
,:-;,4(1 

,-;;..: • ,:,_1 

5.3() 
4,1)7 

3. 9t, 
:,-. _,._ 

4:,.i.... 
-,- --, 
J,_,,_.:, 

·:·. =i') 

1.,,tS 

5. i7 
4.04 
? • ,~ 

• 17 

.!.. ?B 
Lr, -, .-,. ,d, 
:_,-.,,t:;j i .__,!_Ji_! 

,:,,3J 

4.f:, 
't,r:,::_ 

PEAr tLEVAT!OtHFEETl 
!RUNOFF) 
(RUNOFF! 

lifiiE iNC~EMErJT = • .:o HOLIRS 

,-.. -. 
{ :a. l j 

15.b4 
:?.u:: 

L,;;,'.:, 

4,()3 

- r,;
._ ,c,J 

09,83 
13.BO 
7.t'5 
s . .::·1 
4.5:. 
4.03 
l, o:i/ 

.21 
3,b5 

o5,2?, 
1~.51 
7 ,t,1 

. ;;;:-, 
1. _,:, 

DRAINAGE AREA , 
.33 .4? 

11.47 
1. ::·s 
5.57 
4.:.~/ 
4,03 
1.1< 

t,, 73 
'53.41) 
J.0,04 
I. l C 

4,1).t 
,-,. 

,C,L 

JOB 1 

.IJO CFS 

.13 SQ.~I. 
,ct, 

1.=.,48 
-+b,l l 

c, .9t, 

7 .i.1:.. 

PASS -
C 
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OPERATION REAC"11 CROSS SECTION 20 
INPUT HYDROl":dlAPH= 7 OUTPUT HYDROGRAPH= 3 
LENGTH= 3100.00 FEET INPUT= COEFFICIENTS RELATED TO CROSS SECTIONAL AREA, X= .71, M= 1.31 

0 r.ODIFIED AH-KIN ROUTING COEFFICIENT = .49 PEAY TRAIEL Tll'IE = .40 HOURS 

• PW: TIME ( HRS I 
13.2.3 
Z:3.77 

f'EAr, D!SCHARGEiCFSl 
t,(.Q(l 

4,(13 

PEAk ELEVATION(FITTl 
\NULL! 
(NUlll 

RUNOFF VOLUME AE:OVE BASEFLO,I = :.50 ~ATER5HED INCHES, :09.84 C,'S-HRS, 17.34 ACRE-FEET; BASEFLO~ = 

OPERATiON RUNOFF CROSS SECTIL!f'l .:.1 
OUTP'JT HYDR<JGRAPH= o 

AREA= .o•::r SQ iiI tWUT RUi\OrF (U~'l/E= 75. TIME OF WNCErffRATION= 1. lo HOURS 
INTERt-lAi.. HYDROGFi~F'rl TIP;£ lNC.f,EiiiEf~T= .1547 HOURS 

F'Hr, 71Mt1fiRS) 
12.n 

TF.20 XEQ Oo-21-04 i,:58 
REV PC 09/831.21 

PEAf DISCHARGEiCFSI 

:... 7t) 

PEAr. ELEVATJON<FtET; 
IRUNOFFl 
(RUNOFF) J~ ,, 

0~;1]SS1J [8AIN - FPMS - SHIAWASSEE CO.rt[. 1)0-LO-'=i4 
E;:ISTING (l}<;;mwr,s-z4 HOUR TYPE II 5f[IRM DISTRIBUTION 

I• •, 

TIME(HRSl FIRST HYDR('G,i\f'~ POJ;iT = ,00 HOURS TIME lNCHEMENT = .:o HOURS DRAINAE,E AREA= .0 DISCHG .Vi) .liO .l•0 .Ou 
0 DISCHG .31 ,4-t .,.1 .83 

12.00 DISCHG 17,l)t, 2:3. 77 4(1.05 47.oZ 
14.00 DISCHG i4.45 19.38 14,t.4 11.49 
lo.00 DI5Cl-iG b.15 5.87 5.bo 5,5/J 
18.oO DISCHG 4.54 4.41 L:.,.:.o 4.10 
ZO.O'J DISCHG 3.5? 3.44 3.33 3.:1 
lZ.(10 DISC11G L" l L. /IJ :...oo .:.,t,<:j 

24.00 DISCH.5 .... o:• - ,- ~.:2 1.9o ._,J~ 

Zo.00 DISCH& ,, 
•• J ,(17 ,1)2 .00 

RUNOFF VOLU~E AB•:•Vt f:i\SEFLO~ = 2:D WATERSHED INCHES, 

OPERATION ADDHYD cROSS SECTIGN ~: 
INPUT HYDF:05~APHS= o,J OUTPUT HYDROGRAPH=: 

PEAk Tii'lE!HhS) 
~3.0t, 
2.?.5~ 

PEAi, D!SCHARGEiCFSI 
111.40 

o,73 

.uo .01 .OJ ,Ub 
., 

, le 

1.11; 1.48 1,03 :...02 3.39 
43.10 45. 71 42.41 38.52 34. 18 
'',91 8.87 8,(17 T.44 6/iL 
5.34 5.19 5.04 4.39 4. 7o 
3,91) 3.85 3.7o 3.70 3.o4 
..3,lD J,(/(1 l,91 :..e4 i:.79 
:_, 7il z. 70 :.70 2..70 2.70 
1.5"1 1.2.5 .. ~5 ,OQ 4·-· . ' 

135.35 (1·s-HRS, 11.18 ACRE-FEEi; BASEFLOW = 

PEA,, ELEvmONiFEETl 
(NLlLLl 
(NULL! 

RLir.OFF VOLUME ABOVE BASEFLOH = ~.43 WATERSHED INCHES, 345.10 crs-HRS, .:.8.53 ACRE-FEET; B4.~EFLOW = 

OPERATIO~J RU;-,J()FF moss SECTIOI~ ,:.3 
(1UTF'UT J·IYDROGRAPl-i= t, • AREA= .~7 Si) t,l H~PUT RUr~GFF 1].1RIJE= {9. TIME QF (liNCENT~:ATION= 1.30 i,(lur:s 
ii~-: Er>i\4L r.lil~f<';h'ii.Frl -;-H~t I;~(REr;ENT = , 181 ~· HOURS 

;::,EAJ DISL-i-i~%E\CFSI 
,:,. ,:,, .. 
'"T • '-"·' 

5.44 

PEi:i.r, ELEVATiiJN(FEET 1 

I PU~~1=1Ft=" 1 
(PJNO!=°Fl 

.00 CFS 

JOB 1 PASS 
PAGE '.:b 

.09 SQ.MI. 
.20 

7.70 
;:9,44 

&.50 
4,0b 
-, i=(j 
,J.,;J, 

;: • T 4 

i:.70 
• 3(1 

.00 CFS 

.00 CFS 



OPERATION ADDHYD CROSS SECTION 24 

• 
INPUT HYDROGRAPHS= 6,2 

PEAK rntEtHR5l 
iZ.97 
23.57 

OUTPUT HYDROGRAPH= 3 

PEAK DISCHARGE(CfSl 
Z03.80 

11..17 

PEAK ELEVATION(FEET) 
!NULU 
(NULL) 

RLJ!,,JFF VOLIW,E ABOVE BASEFLO~ , ~.54 WATERSHED INCHES, 638.38 Ct"S-HRS, 5Z.76 ACRE-FEET; BASEFLOll = .00 CFS 

OPERATiON RESVOR STRUCTURE 4 
INPUT HYORO\JRAPH= 3 OUTPUT HYDROGRAPH= t, 

Slf:FAl-E E:..EvATION= 737 ,t:JO 

REV PC 09/83( .:l E:.ISTIN!i CONDITIONS-2.4 H["JR TYPE I! SiORi'I DISTRIBUTION 

TiME(HRSI 
8.00 
3.1}0 

10,00 
10.00 •i 14.00 
14.00 
16.0!J 
!t,,00 
rn.oo 
!f".0<) 
2.1).00 
Z0.00 
Z'Z.00 
2.:.,1)(1 

24.00 
~4.00 
26.00 
2t,, (H) 

~8-.00 
~£,.00 
30.00 
3(i.OO 
32.00 
:::.oo 
3:4 • (1(1 

jL.,00 
3t,,00 
;;b,(iO 

•
J 

_,y_l 

Pm, T!ME(hRSI 
15.82 

PEA~ DISCHARGE(CFSI 
3~.73 

FIRST HYDROoRAPH POINT= .00 HOURS 
DISCHs 

ELEV 
DISCHG 

ELEV 
DIS[HG 

ELEV 
DlSCHG 

ELEI/ 
DiSCHG 

ELEV 
DISCHG 

ELEV 
NSCHG 

ELEV 
015,HG 

ELEV 
DISCH6 

ELEV 
DISCHG 

ELEV 
DISCHG 

ELEV 
DISCHG 

ELEV 
DISCHG 

ELEV 
D!SCHG 

ELEV 
DISCHli 

ELEV 
U ISCMf:i 

ELEV 
DISC HE 

ELEV 

ELEV 
=· !..!,: 

.00 .,)) 

737. 9U 737. 90 
.20 .36 

737,•:::2, 737."4 
4.48 7.~"t. 

738,40 73C:. 71 
~9.40 

740.76 
L7~ 

741.00 
31.06 

740."'4 
3(l,OO 

74(J,85 
:9,08 

74.(J, 74 
<J.4b 

140.oi. 
:5.51 

740,48 
~3.10 

740.31 
2:0.88 

74ll.1o 
13.88 

740,Ul 

13.3(1 

739,3'1 
9,1.::. 

n•:.: . .:,o 
4.~''' 

3t),40 

74it,83 
.3:.t-9 

741.00 
3i .81:r 

741_i,04 

3r_1,'51 
740.84 
l.8,Qi 

740.73 
:_7 .30 

740.ol 

74U.47 
:.::..87 

740.30 
:_i),b{ 

740.14 
13,b7 

740.00 

73·~, 34 
8.78 

736.8·::: 
:, ,1)3 

73~'.':•8 
4.D 

.00 
737.90 

.48 
7:'7,05 
11. j9 

73'#,18 
31,18 

74(,.89 
Lo4 

740,.:,9 

3i. 74 
740;·,.3 

.30.36 
740.BJ 

~S.74 
HU,71 
:7.14 

740.60 
l.s.o.:. 

740.45 
.::.2.04 

/40.:8 
:0.47 

740.13 
l""i ,'=J2 

-,.-,.:; ,-,-, 
/.;),, ....... 

1:. 33 

738.85 
s.sc, 

3,9:3 

,1.11 

737.0!) 
.o2.. 

737.97 
lo,91 

739.80 
31. 7o 

7 4(),'~3 

74(1.CJ'°=I 

31.bL 
740.':::: 

3C>.~1 
740.8~ 
28.58 

740.70 

740.50 
.::.4.78 

740,43 
~~-41 

74tj,;:_{) 

2.0.:0 
740.11 

17,3~ 
73°.84 

11.8":: 
73,::: • .:.3 

8.15 
732.81 

T38.53 
:, ,:,:, 
.. 1-, _,_, 

--"-· -,-, 
I :c, .:,,: 

-,-,:,. - ' 

~~., 

PEAK ELEVAT!ONffEETI 
741.00 

TIME INC,lEMEtH = .20 HOURS 
.o,~ .03 .05 

737.9.J 737.90 737.91 
.8l 1.04 1.32 

131:>) 738.(i2. 738.05 
i9, C".i) 2.1. 78 1.3.57 

740,01 740.2.Z 740.35 
3L.1:> 3Z.42 32.57 

740.9, 740.98 740.90 
~::.5: 32.44 32.36 

74(1 :>:: 740.08 740.'17 
31.41 3i. 36 3i.L: 

740.01 740.90 740.8" 
31),(1) c9.90 29. 74 

74('.81 740.80 740.79 
28.41 :8.Z5 ;:s.09 

740.ta:;i 740.08 740,t,7 
2.6.80 26.61 ;:6.41 

740.ol 740.5b 740.55 
24.5j ~4.i..9 24.05 

740.4~ 740.40 740.38 
:.L.18 i:1.9o 21.74 

740.2.5 740.:3 740.22 
~0.06 19.86 19.bb 

740.10 740.(18 74(1.07 
lo.o7 lo.Oo 15.4b 

739.77 739.70 7.39 .t,4 

11.44 11.01 10.61 
7::,0 • 18 739,14 72,ci,(10 

7 .-,;:-.os 7.50 ,.~8 
7.38.7f: 738.75 73€.:. 7:_ 

5, ::·:; 5.18 4,'::t•~ 

(3fr. 51) {38.48 7-,.-, • 
j ;,c., ,..-c, 

3, IJ'::, 3.:15 3.4:.. 
n~·-~1 7=:8. ::.o 73·~.:..f' 

:.: 3 2..44 .:.. ?5 
~3,:::_ 18 738.li 738.it, ,, 

~ . , , 

DRAINAGE AREA= 
.09 

737.91 
1.oO 

7.33.o•::i 
2.5.2..7 

740,47 
3i. .o7 

740.09 
3:.i..7 

740.97 
31.08 

740.88 
i_O. 57 

740. 77 
:.7 .i:J3 

740.bb 
i..6.2.0 

740.53 
2.3.81 

740.30 
t.1.5.:. 

740.i..(1 
19.% 

740.05 
14.89 

73-:i,57 
10.:1 

739,1)5 
7, (ll 

73t" ,t/l 

7":,8.:..7 

.13 
737.91 

2,17 
738.14 
Lo.83 

740.58 
32.. 71 

741.00 
32.17 

740.90 
30,94 

740.87 
2.9, 41 

740.70 
:1, 17 

740.o5 
l...5. 97 

740.52 
l.3,57 

740,35 
21. 31 

741).f"i 
19.27 

740,lJ4 

14. 34 
7.3".51 

\1,84 

73".00 
~-75 

. -, 
.. ,C,) 

/~ ::,4,::_ 
; • 1 7 

,: : - -
I - - '~'-' 

JOB 

• j9 SQ.MI. 
.19 

737.92 
2..9u 

738.~3 
28.21 

740.oS 
32.73 

741.l)U 
32.0i" 

740."'5 
20.80 

740.8t, 
29.2:4 

741),75 
~7.t:.. 

740,b3 
25.75 

740.50 
- ; -,-, 
£..:J,,~.;) 

740.33 
21.ll'' 

740.17 
lq.07 

740.03 
1 ;:.81 

739,45 
·;>.47 

o,5(i 

733.,_,3 
'-,'tC• 

FASS 2 
PAGE 37 



,o.uv Ui;:rt..mJ 1 • .;i"J 1 • .::1,:; i.Lo i.L4 l • 1'1 i.iO i. 1U ,.vo l,VL 

46.00 ELEV 738.06 738,05 738.04 738,04 738.03 738.03 738.0Z 7.38.02 738.02 
48.00 DISCHG .95 ,91 .88 .85 .82 .79 • 76 .73 • 70 
48.00 ELEV 738.01 738.00 7.38.00 738.00 737.99 737.99 737.99 737.98 737.98 
50.VO DISCHG .65 .63 .60 ,58 .56 .54 .52 .50 .48 
50.00 ELEV 737.97 737 .97 737,97 7.37.97 737.96 737. 96 7.37,96 737.96 737,95 

• 
TRZO Y.EQ Oo-~1-94 17:58 OWOSSO DRAIN - FPMS - 5HIAWASSEE CO.NI. 06-2.0-94 

REV PC 09/83(,21 EXISTING CONDITIONS-24 HOUR TYPE II STORM DISTRIBUTION 

5Z.v0 DJSCHG .45 .43 .41 ,40 .38 .37 .3o .34 
,, 

,oO 

52.0l• ELEV 737,95 737.95 727.95 737, 94 737,,4 737. 94 737,94 737,94 737.04 
54.00 I,ISU1G .31 .3ll .28 .a .Z6 • .::.5 .i:4 .24 .Z3 
54,!)0 ELEV ;37;:,3 737, 93 737,,::,3 737 ,93 737, ,3 737, 9J 737, 93 737.93 737,93 
5t,.OO DiSC~G .21 .20 .~o .l'i .18 .17 .17 , lo • 1~ 
56.00 ELEV (3{. i=i;:_ 737_9;:_ 737 .92. 737.92 737. sz 737. 9~ 737.92 737.92 737 -''" 
58.00 DiSCHG .14 .14 l"' . _, • 1 J .12 • Ji. • lZ .11 .11 
58.00 ELEV B7.9l.. 737. o· 737.92 737. 91 737, Sl 737. 91 737 ,-91 737.91 737,91 " ., . 
RUNOFF VOLLljll£ ABOvi: BASffLO,i = ~.53 WATERSHED INCHES, 637.94 CFS-HRS, 52.7~ AC.RE-FEET; BASEFLOW = 

OF'ERATiON ADDHlD CROSS SECTION :5 
INPUT HrDROGRAPHS= o, 1 OUTPUT HYDROGRAF'H= 5 

PEAr. TiME(HRSJ 
lZ,82: 
16. 93 

PEA, DISCHARGE(CF5l 
d!.88 
~OZ.64 

PEAK ELEVATION(FEETl 
(NULU 
(NULU 

., VOLIJ,¥,E ABOVE BASEFLOW = 2.0'' WATERSHED INCHES, ~00.99 CFS-HRS, 4Z9,81 ACRE-FEET; BASEFLOW = 

OPERATION HESVOR 5TRLJCfURE 5 

TIME(HRS) 
8.00 
S.00 

10.c,o 
l(l,Ocl 

i~.uo 
l~.OtJ 

14.00 
14-.l10 
1~.(p) 

18.1)0 
. ,-, . '" 
J.•:-,VIJ 

.:v.oo 
~Ct.00 ." 

.Ll 

,:.;. ,(JI) 

-=~.(!!/ 

:G.(iO 
.::_,_,, ,- _) 

INPUT HYDRIJGR<.PH= 5 OUTPUT HYDROGRAPH= 7 
SURFACE ELEVATION= 131.80 

PEM, T!MECHRS; 
19 • .::.o 

PEAi. DISCHARGE(CFSl 
Lt.if. 73 

PEAi, ELEVAT!ON!FEETi 
739.53 

FIRST I-IYDROGRA.PH PO INT = ,C>(• H(,URS TIME !N(fiEMENT = .:O HOURS 
DIS•:HG ,00 .00 

ELEV 731.~:0 731 .80 
DISCHG 

ELEV 
DISCe.G 

i:LEV 
DISCri6 

ELEV 
D!SCH6 

ELEV 
DISlJIG 

ELEV 
U!5C.h5 

ELEV 
Ll~SCHG 

cLE, 
DlSCli~ 

:LEV 
DISCr;~ 

• .::a 
731.K 

IJ4.5(J 

730. 75 
184,(lll 
7JQ,1.= 
.:_q.:_,5(1 
B''•,4: 
,::_c,3,Uo 
,-,:, ;::; 
j _,-.,, ... 

.5: 
731.f'4 
08.0: 

B7.:..3 
!')5,34 
73'.), 18 
;:_44, 7(l 

~04,57 
,: .. :-; ;::· 
'.:i•,--'~ 

Lo5.4;:_ 
7 =:0 • is.::. 
Z51. 34 
;3•✓ ,47 

.00 .00 .c,1 .01 ,03 
731.80 

731,87 
1:.10 

737.tA 

.:.05.0~: 
B9.c:: 

73-=:.44 
205.77 
; JG ;::-
1 - •• _.,. 

.:64.3".J 

739.5.:. 
24(1. 77 
--::"::,.-1-,.:, 

2Lil7 
7 3•-::. ::7 

731.80 
1. 7(1 

731.1;:_ 
81.34 

Z.13,.:.7 
730,;_7 
.:.4'?.11 
739.45 
.::./jb,bl:, 
7:,,-, ;:;;:-, 
r _, • _,_, 

.:.c,3. l 7 
73q_5.::. 

~-, - . .::: 
l ..! ,'+_! 

- -,, -, 
,__ ... - • { .L 

'!_'-:,7 .57 

73:..c.: 
98. i 1 

738.~o 

739,::1 

,:,,:, ~- ') 
l •' • •'•' 

=.to!. 17 
?3Q,~,1 

-;-::,,·,, L 4 

! u4,o,3 
n='.j•:· 

731.80 
4.87 

7~.lt, 
115.t-3 
738.47 
.:..:.o, li 

.:.53.3':! 
739.48 
~,7 .,.~ 
7')Q i=;') 
! ·' .• _,_, 

,2t,(l,2_{_ 

{3Q,51 

Z.44,fo 
1:F•,z..::, 
........ 't._{ 

1 °t,.tl 

731.80 
7. 77 

7L37 
131.14 
738.ot, 
:.30.Q3 

739r3b 

730_49 
;_,'J7. 73 

.:.58.55 
73,:;_50 
.:.~3.17 
13•:;_4.=_ 

.=..:.1 • .:.5 
J3Ci.31 
l '37 .15 

DRAINAGE AREA= 
.04 ,08 

731.80 7.31.Sl 
11.98 18.93 

73i'.:.t,8 
144.84 
738.8.:. 
:34. 77 

~57.16 
739.50 
~o7.o3 

.=_57 .11 
73':j. 50 
.=_4i.4:i 
7:::,:i,4.:_ 

.:.15.07 

733.1" 
150.05 
733,t:17 
::,7,79 
7J•:j,4tl 
L5•:j.lo 
730.50 

7P.53 
.:.55. 7o 
{:::9,4':, 
.:.::":;, 7(_] 
,:.,:; . ' 
' _, ,--r i 

.:.14, 78 

,,, 
738.01 

.68 
737.98 

,46 
737.95 

JOB 1 

.32 
737,94 ,, 

,l. 

737.'li. 
.15 

737.9;_ 
.10 

7J7.91 

,00 CF5 

.(~1 CFS 

3.85 SQ.ML 
.15 

731.81 
3c.4!J 

734,47 
l7tj, 73 
73? .C•t, 
.:.40.2.t-
739.41 
0:ol.L.5 

.:.oo.87 

73•:j.48 

.:.1 l .41 
-:-=::, • .=.:, 
17·: :=-,_:, 

PASS 
PAGt 38 



TRLO XEQ 06-21-94 17:58 
REV PC 09/83(,2) 

OWOSSO DRAIN - FPIIS - SHIAWASSEE CO.MI, 06-20-94 
EXISTING CONDITIONS-24 HOUR TYPE II STJRIII DISTRIBUTION 

JOB 1 PASS 2 
PAGE 39 

30.00 
.32.00 
32.00 
34.00 
.34.00 
36.00 
3t-.OO 
3B.OO 
33.00 
40,(l(l 

40.00 
42.,(10 

42.00 
44,00 
44.00 
4o,00 
46.00 
48.00 
48.00 
50,00 
50.00 
52,(10 
5Z.OO •• fo,,:,o 
5o.OO 
58.00 
58.00 

DISCH6 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCkG 
ELEV 

DJSCHG 
ELEV 

fl!S(µ,G 
ELEV 

DlSCHG 
ELEV 

DISCkG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

Dl~CHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DlSCHG 
ELEV 

173.65 
739.07 
148.37 
738.87 
128.20 
738.o2 
108.37 
738. lB 
89.59 

738.1~ 
75.54 

737.88 
70.29 

737 .39 
56.99 

735.98 
li:.o5 

732.73 
9.89 

73Z.53 
8.18 

732.40 
o,91 

732.31 
5,94 

73Z.24 
5.19 

7JZ,!8 
4.58 

732.14 
4.08 

73i:, 10 

170.38 
739.06 
146.35 
738.84 
126.Z! 
738.60 
106.42 
738.36 
87.82 

738.13 
75.0~ 

737.83 
09.76 

737.34 
41.10 

734.81 
12.23 

732.70 
0,70 

73i...151 
8.03 

732.39 
o,80 

73.<.30 
5.8,, 

73Z.L3 
5.lZ 

BZ,18 
4.5Z 

732..13 
4.03 

732.10 

lo7,16 
73').04 
144,33 
738.82 
li.4,Z2 
738.57 
104.48 
738. 3j 

80.07 
BS.I! 
74.1:,0 

737.78 
69,23 

737.2.9 
31.03 

734.07 
11.88 

7Ji..o7 
9,50 

7]i:.50 
1 .a·=1 

73:.3B 
o.70 

BZ.29 
5.78 

73'£..i..2. 
5.0t, 

73Z..17 
4.47 

7E,13 
3,99 

73.:.09 

163.97 
739.0Z 
142.31 
738. 79 
IZZ.23 
738.55 
102.50 
738.31 
84.35 

73B.(rt 
73,98 

737. 73 
08.70 

737.24 
Z.4 .ti1 

733.o'J 
11.50 

73i:.o5 

732.48 
7. 7o 

7.li:.37 
o,59 

73Z.i:8 
5.70 

73Z,i.Z 
4,99 

732. 17 
4.42 

73i., Ii. 
3.94 

732..09 

lo0.83 
739,01 
140.Z8 
738.77 
1Z0.Z4 
738.53 
100.o5 
738,,9 
82:.t-4 

738.07 
73.45 

737,08 
t-8.17 

737.19 
~0.47 

733.30 
11.28 

73:._,1:,~ 
9.14 

1'32.47 
7,oj 

732. 31;. 
o,4, 

7si:.:E 
5.62 

73i..21 
4.9, 

BZ,!i 
4.31 

73Z,12 
3.9( 

73l..(i 

158.36 
738. 99 
138.i.6 
738. 74 
118.25 
738.50 
98,fo 

738.i.7 
80,96 

738.05 
7Z.93 

737.o3 
o7.o5 

737 .14 
17.7o 

733.10 
11.0Z 

73Z.61 
8.97 

73'L.46 
7.50 

7.li..35 
o.40 

73i:.t.7 
5.55 

732.Zl 
4.87 

732..16 
4.32 

B:...12 
3,8b 

n.:..08 

156.38 
738.96 
136.23 
738.72 
116.Zo 
738.48 
9o.89 

738.24 
79,31 

738.03 
72,40 

737.59 
o7.1Z 

737.09 
15. 95 

73z:~1• 
10. 77 

73Z. 59 
8.80 

732.44 
7.37 

73Z.34 
6.30 

73Z.i:6 
5,47 

732.~0 
4.81 

73Z,!~ 
4.Z7 

732.11 
3.81 

732.08 

154.39 
738.94 
134.ZZ 
738.69 
114.27 
738.45 
95.04 

738,ZZ 
77.63 

738.01 
71.87 

737.54 
oo.59 

737.04 
14.71 

,, 1:3~.88. 
10.54' 

73i..57 
8.04 

732.43 
7.:._5 

73l.33 
6.~1 

732..l.6 
5.40 

732.ZO 
4.75 

73L.15 
4.i.Z 

732..11 
3.77 

73L.08 

152.39 
738. 91 
1Li:O 
738.67 
112.30 
738.43 

93.LO 
738.20 
7o.57 

737.98 
71.35 

737.49 
o5.'50 

13.K 
7L8i 

10.31 
7L56 

8.48 
73~.42 

7.13 
E2..~'i.. 

o, ll 
73,.~5 

5.33 
732.10 

4.o9 

73:. 14 
4.17 

73:.11 
3. 73 

150.39 
738.8Q 
130.:o 
738.6-5 
110.33 
738,41 
01,3Q 

738.18 
7o.05 

737. 93 
70.8~ 

737 ,44 
63.io 

13, lo 
73:_,10 
10.10 

n:.54 
.-. -,.-
o,..:i:.. 

7L41 
7.02: 

73~.31 
t,,03 

732_;(4 

BZ.19 
4.o3 

73!,14 
4.1: 

73L.10 
3,t,9 

73:._,07 

Ru.~OFF VOLUl'iE ABOVE BASEFLOW = :,oQ ~ATER5HED INCHES, 5199.17 US-HRS, 429,1,o ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION RUNOFF CRIJSS SECTION 26 
OUTPUT HYDROGRAPH= ,. 
AREA= • 1 l SQ ~I INPUT RUNOFF CURVE= 1:. TIME OF C[INCENTRATION= 1. 79 HOURS 
INTERNAL HiDROGRAPH TIME INCREMENT= .1989 HOURS 

PEAh TIMECHRSI 
13.23 

PEAK D!SCHAR6EI CFSI 
44.27 

PEAK ELEVATIONIFEETl 
IRUNOFFl 

TIMc:IHRSI FIRST HYDROGRAPH POINT = ,00 HOURS TIME !NCf:EMENT = .~O HOURS DRAINAGE AqEA = .il SQ.Ml. 
e .% DISCHG .00 .vO .Oll ,,:,,:1 ,,j,1 .00 ,00 .c,o ,,)lj .01 

1(I,0Q DISC!-IG 
IZ,00 DISCHG 
14. 00 DISCH6 
16.00 DISCHG 

• TP.21.1 ;;E:,~ (rt,<1-'~4 17;58 
REV PC (l-=i1:331 ,.=_} 

11. 52. 

,(lt, 

lt.,ti8 

3t,,t,7 

.1:.. 
~3.8.:. 
34,:_4 
'?.53 

.Zl 
31.17 
,:1.01 
8, ''] 

.3~1 
38.:.. 1 

-c, ,-, 
._v,D. 

.5t, 
4).07 
.:.5:~1 
8.04 

.85 
44.:5 
,:_2 :~1 
7. {() 

1=ll'lO~s1=1 [lf•~I;~ - FPr•lS - Sf--!IA\~,'\SSEE ((l.r: f)t,-L0-04 
E,,!JTH'i\J (1];~LJITIOi~S-.-:..! HOUR T)'PE II s··c1fi'Vi DIST~It:GTION 

C ~7 C < 

i -.-, 
! .... ,:, 

43,D4 

19.83 
7 ,4f) 

<=, - ,:, 

4:.45 
1v.B 
7.14 

4,b 
40.84 
13. To 
o,'il 

p;:.GE 4,) 



ll,00 OISCHG ;;i.98 J,91 J.86 J,81 
24.00 DISCH6 3,65 3,57 3.43 3,23 
26.00 DISCH6 1.19 .96 .76 .58 
28.00 DISC\i6 .00 

RUNOFF VOLl»lE ABOVE BASEFLOW = 2.08 WATERSHED INCHES, 

Of'!TION ADDHYD CROSS SECTION 27 
INPUT HYDROGRAPHS= 7, o OUTPUT HYDROGRAPH= 5 

PEAK TIMEIHRSl 
19.05 

PEAK DISCHARGEICFS) 
273.40 

~-1'/ .;, 14 .;, I I j,/0 .j.t.,"I 

z.,;r 2.66 2,32 2.01 1, 71 
.43 .30 ,19 .11 .05 

174.75 CFS-HRS, 14.44 ACRE-FEET; BASEFLO~ = 

PEAK ELEVATIOtHFEETl 
<NULL) 

RUNOFF VOLUliE ABOVE BASEFLOW = 2,09 WATERSHED INCHES, 5373.91 i,FS-HRS, 444,10 ACRE-FEET; BASEFLDh = 

flPFRATTfltJ R!l~JCIFF f.Rfl~S. !=;FCTTCIN ;P, 

OUTPUT HYDROGRAf11• 6 

AREA= .4i. SQ Ml INPUT RUNOFF CURVE= 78. TIME OF I ONCfNTRATION= ,o'l HOURS 

TIME(HRSl 
8.00 

10.00 
12.00 
14,00 -~ 20.00 
ZZ.00 
24.00 

!NTERN,L HYDROGRAPH TIME INCREMENT= .0920 HOURS 

l"'i:.AK l i!llU HK::i J 

lZ.41 
19.55 
23.53 

PEAY, DISCHARGE\CFS) 
372.~5 
17.44 
13.:'.7 

FIRST rlYDROGRAPH POINT = .00 HOUii'5 
DISCH& • 01 ,08 -~t, .58 
DISCHG 5.76 o.87 8.£.0 9.98 
DiSCHG 197.29 3Z7.34 37Z.17 334.65 
DISCHG 5o.33 50.14 45.:4 41.13 
DISC,% Z7 ,(ri i.o.46 L6,04 2.5.06 
DiSCrJG 21.v: ZO.Zl 1·1 • .=.:3 18.54 
DISC.HG 16."'4 16.05 15.10 14.34 
DISCH& 13.ZO 13.Zl 13.:1 13.22 
D!SCH6 Ii.. 74 ll.ll 8,40 5.68 

' ,, ' 
,..,- .. , ,..., ,...,, . ..,..,.,-,,,,,-,-,...-,-. 
t't.i\.t, tLt V r\ I lUJ'H t" tt I I 

{RUNOFF) 
{RUNOFF) 
{RU~OFF, 

TIME JNIREMENT = .~O HOURS 
1,,14 1.59 ~-~4 

i:, .. 10 15.8b ~0.:.(1 
281. 1H ZZl.36 158.il 

37 ,1J1 34.154 3£..4t, 
2.5,02. z4,oo 23.2.3 
17."19 17 .oz 17.44 
13. n 13.39 13.ZO 
13.1~3 13.~4 13.2.5 
3.+4 1.78 ,08 

DRAINAGE AFH = 
i..99 j,8.=. 

:5.75 37.4: 
!03.02 75.30 
30.88 ~· ,3Q 

22.56 i.:.v7 
17.4: 17.44 
13.17 1 l, 18 
13.:o 13.i.o 

.14 .•JO 

RUNOFF VOL!lr.E APOVE BASEFLOW = Z.59 WATERSHED INCHES, 700."'3 CFS-HRS, 57.9: ACRE-FEET; BA5EFL01i = 

OPERATION AflDHYD moss SECTION Z9 
INPUT HYDROGRAPHS= 5,o 

PEA;, TlME(HRSl 
12.44 
i4,8'7 

18.40 

OUTPUT HYDROuRAPH= 7 

PEA! DISCHAR6E{CFSl PEAK ELEVATION(FEET) 
470.8':j CNULLl 
Z86.bO <NULL) 
:01,37 !NULL) 

rn:o XEQ 06-Zl-94 17:58 
REV PC 09/83( .~l 

o~osso DRAIN - FPMS - SHi~WASSEE CO.Ill. Oo-:0-94 
EXISTING COND!TIONS-i4 HOUR TYFE lI :;TORM DISTRIBUTION 

TIME(HRS) .,,:, 
)0 

DI~~riG 
L'ISCrlG 

FIRST HYDRQ•jRAPH POINT • 

,:,,(17 7 .45 
.::.11. 7/ 

:..P . .::.1 
41.=_,,._,5 
-,-,-
,_,:,,_. 1 ,:, 

J>O HOURS 
.2.b 

4t,f. ,:,,:;, 

.::.·:·.;. ::1J 

:_3:_,4f: 

447 .15 
-=.:•t,. 1)j_ 

Tll>iE INi:REMENT = .:o HOURS 

15. f:j 
1. uO 

:1,:_,;, 
3:::(l, l)t, 

~:3c,,5::; 
:.85.4':, 

........ t, 
-,: ,: -,._,_,. _, ... 

DRAIN~GE ARE~= 

-,:,- :,-
_,_ -'• .... 
,_~"=· _ 37 

.J.o~ 
1.44 
.02 

.00 CFS 

,00 CFS 

,42. 5Q.M!. 
4,75 

7?. 37 
ti't.L8 
~8,1)3 

d,7(1 

J.7. jQ 

13.1 Q 

11.:1 

,00 CFS 

JOB 1 FASS 

4.40 S1}.Mi. 

- -.. -, .-,;::: ..,.,:-,,:,_, 

f'AGE 41 



1 

l'.4.UU D15ll16 l51'..50 248.87 l'.4.:1.~9 lJlj.e,t l'..:1.:1,0.: U~.IU lL4,lO au.d ... 10 • .:i-1 

26.00 DISCHG 209.18 205.5() 201.82 198.15 194.5 190.91 187.34 183.83 180.37 
28.00 DISCHG 173.65 170.38 167.16 163,97 160,8a 158.36 156.38 154.39 152.39 
30.00 DISCHG 148.37 146.35 144.33 14Z.31 140.2:H 138.26 136.Z3 134.a 13':.zo 
32.00 DISCHG 128.20 126.,J 124.Z2 12Z.23 120.24 118.25 116.26 114.Z7 l lL, 30 
34,00 DISCHG 108.37 106.42 104.48 102.56 100,6!i 98.76 9o.89 95,04 q3_.::_1) 

(¥ DISCHG 89.59 87.82 86.07 84.35 82.tA 80.96 79.31 77 .t~S 7o.57 
DISCHG 75,54 75,0L 74.50 73.·~ 73,4!i 12.03 72.40 71.87 71.35 

.,,,;oo DISCHG 70.29 69.76 69.:CJ oS.70 68.1' 67 .o5 t,7,li. bt,.59 tt5.59 
42.00 DISCHG 56.99 41.10 31.03 :4.ot :0.4' 17. 76 15,95 14. 71 13.8;_ 
44.00 DISCHG 12.65 12,;_3 11.88 11.56 11.ZU 11.0Z 10. 77 10.54 1(1.~:1 

46.00 DISCHG 9.89 9.70 Q,50 9.3Z 0 .1-1 8.97 8.80 8.04 8.48 
48.00 DJSCHG 8.18 8.03 7 ,SQ 7.76 7 ,6 l 7.50 7.37 7.~5 7.13 
50,00 DISCHG o.91 6.80 6.70 6,59 o.49 6.40 0, 3(1 ·,, c, .... 1 t .1.::. 
52.0IJ DISCHG 5.94 5.86 5.78 5.70 5.o.~ 5.55 5.47 5,40 ,:: -, -, 

J. ;,:, 

54.00 DISCHG 5,19 5.12 5.0t, J Q•~ , .. 4 Q, . ' 4.87 4,:31 4.75 4 .c,-=-1 

56.00 DISCHG 4.58 4,52 4.47 4.4.::. 4.3r 4. JZ 4.:7 4,:: ,.17 
58.00 DISCHG 4.0'a 4.03 3,aq 3.94 3,9!J J,8b 3.81 3.77 3.73 

RUNOFF VOLUME ABOVE BASEFLOW = ~.14 WATERSHED Iw=HES, 0074.84 (!'5-HRS, 502.0.: ACRE-FEET; BASEFLO~::: 

•" 
OPERATION RESVOR STRUCTURE t, 

INPUT HYDROGRAPH= 7 OUTPUT HYDRIJGRAPH= 1 
SURFACE ELEVATION= 728.40 

PEAi; TIME(HRSJ PEAi, Oi5CHARGEICF51 PEAi; ELEVATIO,HFEETI 
24.17 :;9,14 B7.U3 
34.44 107 ,(17 733.50 

TIMEIHRSl FIRST HYDROGR4PH POINT = .00 HOURS TIME INC1EMENT = .~O HOURS 
8.00 DISCHG ,1)(1 

• ELEv 728.40 
DISCHG 4.o9 

10.00 ELEV 728.72 
12.00 DISCHG 190.62 
12.00 ELEV 735.16 
14.00 DISCHG 229.17 
14.00 ELEV 7.3b.38 
16.00 DJSCHG a5.37 

TRZO XEO 06-21-94 17:58 
REV PC 09/83(,cl 

16.00 
18.00 
18,00 
~0.00 
20.00 
..:L.00 
2:.c•o 
:4.00 
~4.00 
26.00 -: 
,~f.1)(1 

3i:1.no 
:::1) .00 
3:_.00 

ELEV 
DJSCHG 

ELEV 
DJSCH6 

ELEV 
DISCHG 

ELEV 
DISCHG 

ELEV 
DIS[H6 

ELEV 
DISLHG 

ELEV 
DISCH~ 

ELEV 
I:ISL:-:~ 

-\.-[ -

7~:1.:,.5'=i 
241.01 
7~:o. r~ 
.:4o,58 
73o,98 
:48.47 
737 .!)5 
:4•=i, l ::: 
737 .(1~: 

,:4:3, 15 
737 ,•.14 
,:_4.=_, :•5 

.::.33.57 

.o: .10 .28 .57 . ,99 1.50 
728.40 7:8.41 7Z.8.4l. 1:s,41 728.47 728.50 

5.BZ 7 .21 ·~.Oo ll.o7 15.43 :0.11 
7:8.80 1:.s::;,o 72.9,(12 729 .2) 7:9.40 729.82 
199,40 2.13.39 220.19 2.l.2. 71 224.BO Zc6.Jo 
735.43 7.35.85 73o,07 73b.l3 736.:3 736.::8 
i...Z.9. 78 23(1,41 l.31.06 i..31. 72 ZJZ.37 Z33,01 
73&.40 73t,,4: f3o,44 736,47 73b,49 f3o.51 
.:35."=iJ. :.3o.45 :i,.01 .:37.5~ Z38.n :38.o'i 

OWOSSO DRAIN - FPMS - 5HIAWASEtE rn.MI. oo-:0-94 
8,!STit,G CONDITiONS-:4 H[IUR TYPE i[ STORM D!STR!BuTiON 

Bo.1.:,1 
.::.41.00 
73i::,.81 
:,n.1)0 
737,!}t) 

L.48.57 
E7.(lc, 

- -,- ;::"C" 
.__J,._. JJ 

13t,,t:.i3 
24:. r=i 
Bo.83 
c47.:B 
737.01 
Z:48.t,7 
737. 1),:, 

73/ ,(l'?, 

~47.71 

.:?1.51 

73o.a5 
,A:. 77 
73t.85 
:47,47 
737 ,r)l 

;:.48, 7o 
737 ,Ot, 
.:_4•=-i.(r3 

737,(18 
.::.47.46 

I37.01 

73t,, 77 

{3t,,1.:,7 

.::.,B.34 
{3b,81 
:47,o4 
737.02 
2.48.:34 
737 .,:,7 

737.(:7 
:_47 .~(l 

;37,1:,0 

.:=:'=-i' 4 ::: 
,:,~ -, :, 
I -'W, I _, 

73t-.t,9 

2.43/11 
731.:,,89 
l.47 .81) 

737.(13 
l48."J 
737.07 
l.48.'✓.: 

737.07 

Ec,,':i;i 

.:::·3,4•:: 
73c,,7(1 

.:.::.8.3': 
,, -,::
l JC•,;,_, 

73o,71 
~44.41.:, 
730. 0 1 

137.o::: 
~A8,'=i7 

.:48.81 
737 .07 
:46.0') 

n,.,,7 
,._,_/ ,,_, 

7:,;;, ' "', 

DRAINAGE ,REA= 
.:.13 

r-=· F,I=: .... v,,.,J 

:.7.95 
730.3: 
::1. 38 
13t,,32 
.:33.o3 
73o.53 
,:39 • .:.o 

73t,, 73 
:45.01 

l.48.09 
737.04 
.:49,03 
737.08 
l.48.o7 
!37 ,r)c, 

L.45.a 

73:,,c,3 

.=..::.t..18 
--, --
J :,,:., .... J 

.:C•i. i:,·:;· 

2..86 
7:8.oO 
48.05 

731.l.: 
... .:8.0::, 
73o.34 
:34.:4 
Bo.'55 
i..39.83 

73t,, 75 
:_45,55 
73o.q5 
.::.48.:3 
737 ,t)4 

:4·=-i.07 
737.08 

737 .Ot, 
l.44.54 

73t-. 9 1 
.::.::·5.57 

' ,-, 
':u~,C,\l 

'.-, .. ,. 

'-1'...c.~ 

lfo.98 
151).39 
130.i.O 
li0.33 
'=ii.30 
fo,05 
70.8.::. 
o3.lt, 
!3. lt, 
j_(l,l() 

8.;.::. 
7 .u.=. 
c.O~: 
5,"') 
4,t,3 
4.1.::. 
~:.a-::i 

.,Ju L~S 

4.•0 SQ.MI. 
3.7i 

128.t,t, 
"7 .ll 

73~. 1: 
:18.5° 
7' -, '.:,c,,.:~ 

2.34.81 
f3t.57 
:_4(1,4;_ 

JOB 

73o.77 
:4t,.Vf 

737.05 

- .,-, -, A 
l.'t•~ ,,,:,'t 

137.05 

--,, =
,._)'+. _, 

:~c:.97 
Bo.~O 
1··,~. :, ::: 
7 ·,,:-., ,: 

PASS 



->'t,(J\/ 

36.00 
36.00 
38.00 
38.00 
40.00 {. 
.,.:.:.uu 
44.00 
44.00 
46.00 
46.00 
48.00 
48.00 
50,00 
50.00 
f,Z.00 
52.00 
54,00 
54.00 
5o.OO 
c. ,-,,-, 
;_10.1/\.l 

58.00 
58.(NJ 

tLt.V 

DISC"HG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

D15CHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCHii 
ELEV 

DISC HG 
ELEV 

DISCHG 
ELEV 

l.>'l,JI 

90.22 
732.85 
75.72 

732.30 
70.47 

732. 10 
59.29 

73i.66 
13.59 

7Z.9.33 
10.18 

729.10 
8.38 

7:'8.98 
7.06 

728.89 
Q-.06 

7Z8.8Z 
5.Z.8 

7':..8.76 
4.65 

7•,r-, -,-; 
/LC•, rl. 

4.14 
728.68 

f.,),,)_.J.o 

88.44 
732.79 

75.2.0 
73Z.28 
69.94 

732.07 
47 .03 

73i.i8 
12.96 

729.Z'l 
9,97 

7Z9.09 
8.2.3 

7:..8.97 
6.95 

7Z8.88 
5.97 

7.:8.81 
5 • .cl 

728.fo 
4.oO 

-,-,.-, 7-; 
1 ... 0.1:.. 

4,09 
r:..B.t,8 

l.>,1. • 1 

86.68 
732.72 
74.68 

732.20 
69.42 

732..05 
33.92 

730.o7 
1Z.4o 

7Z.9.Zo 
9. 77 

7i.9.07 
8.08 

7;_3, 9t, 
6.84 

7:8.87 
5.89 

ti:.:::.8(1 
5.14 

7:..8.75 
4,54 

-r-,-, 7< 
f ._Q, fl 

4.05 

/,>.:l,.J"l-

84.95 
732.65 
74.16 

73Z..~4 
68.89 

732.03 
29.54 

730.43 
l~.06 

7:9.23 
9.57 

729.0o 
7,94 

7.=.8. 0 5 
6,73 

5.81 
728.80 

5.08 
7;_3,75 

4,49 
..,,-,-, "Ti 
j._,J, l ,l 

4.00 
1:..8.68 

83.21 
732.5, 
73.ol 

732.Z! 
68.31 

7L01 
25. 7,j 

730.i i 
11. 71 

7~0.z,J 
9.Jl 

7Z9.0i 
7.&) 

7.:8.9; 
o,ol 

7:8.8,, 
5.73 

7:..8. 7,:, 

5.Ul 
7:..8.7f 

4.·H 

t ,>.:,, l..l 

81.Ei5 
73Z.5: 
73.11 

732.ZO 
67.83 

731. qq 

2.2,09 
1:...-:;,·~: 

11. 40 
7.:_q.18 

9.:.o 
7:.0 .0.3 

7,o7 
7:_3.,:13 

6.53 
7:8.85 

5.65 
7-,:, 70 

LL••• 

-~ ,:;ii=: ., . _, 

7.:.8.74 
4. 3:: 

"f~U '7l\ 
f.:.0,1'-' 

3.ql 

728,67 

1.:i.;.,J."t 

7'l.88 
732.46 
72,59 

73Z.18 
ti 7. 30 

731 ,97 
1,;.:z 

1:·,.12 
11. 12 

7:9.16 
9,03 

729,02. 
7.54 

728,C/2_ 
o.43 

72.8.84 
5.57 

-r-,-, ,,-, 
1 ... 0-.10 

4.89 
728. 74 

4.d-3 
7-0 ,r, 
I._,;:,, f V 

3.87 

j,).J,\.10 

78.24 
732.39 
7i..06 

73.:.,10 
06.77 

731.95 
17.09 

7i.'i.57 
10.87 

8,86 
7:_9,1)1 

7.4c 
7Z..8. 0 1 

t,.33 
7:8.84 

. ;,:, 
't,Ci., 

't.23 
., ,~,:, l>~~· 

1.:.c,,o~, 

3.83 
728,bt, 

f J,.__, ~ 7 

76,C/2. 
732..34 
71.453 

73.'..14 
t,5,9~ 

15.54 

10.t,~ 
7:9,13 

8.t,~ 
729.00 

- ·o , ., 
7:..8.":;J 

6.~4 
r.=.~:.e~· 

;;:: .-, 
.J.'t ... 

7l..'2. Tf 
4. 77 

4.:..? 
- -o ~ :, , .. v.o· 

3.Y~ 

RUNOFF VOLU;,E ABOVE BASEFLOW C :.14 i<ATERSHED !NcHES, 007:.BJ (,'5-HRS, 51)1.:C:t, ACRE-FEET; BASEFu:,. C 

OPERATION RUNOFF CROSS SECTION 3v 
OUTPUT HYDROGRAPH• 6 
AREA• .Z8 SQ Ml INPUT RUNOFF CURVE• 83. TIME OF C<JNCENTRAT!ON• 1.Z, HOURS I. 

TH20 XEQ Otr21-94 17:58 1}WOSSO DRAIN - FPMS - SHIAWASSEE CO.:iH. Oo-Z.1)- 0 4 
REV PC 09/Sj(.:1 EXISTING CONDIT!O~S-"4 HOUR TYPE II 5 PJRM DISTRIBUTIOr, 

iNTERN,L rlYDROGRAPH TIME INCREMENT• .lo'',' 1-<0URS 

Tll'iE(HRSl 
b,00 
8.00 

10.00 
1.:.00 
14.00 
16.00 
18.00 
rn.oo 
-..,.. ,.r, 
.... L,V\J 

Z.4.00 
::c-.oo 

Pm. TIME(HRSI 
ll.78 
.:.3.53 

FIRST HIDROGRAPH 
D!SCHG ,IF) 

D!SCHG 1.03 
DISCHG !5. 'It, 

PW. DISCHARGE!CFSl 
lE:7,0o 

,, .45 

POINT C • 00 HOUh.'S 
.oo .00 

1 ....,:i 

b,7t. 7.6t 
!.97 
8.78 

DISCHG 73. 31 113.5? -i::-·, ·.:
! =t;,•-=' 

DISCHG 105.:..1) 
DISC% :..:...qo 
DISCHG lt,.31 
DISCH~ 1:..,55 
r,Tr'iLJl: 0 . 
Ul:J\..nlJ 7,0£.. 

DISC!-iG ,:, .. ):: 
DISCHG uu 

87 .4-=-
:1.10 
15.84 
t:.:3 

Q .::; . _,_ 

e.,:;u 
.57 

t,'7, 38 
:(i, 78 
15. 33 

5:. 77 
,:.(J,(14 
14. 77 

11.44 
,j A.~ -,,., 
1 • .=.o 

,(iQ 

PEAr. ELEVATi0N<FEETI 
!RUNOFF) 
IRUN(<ff J 

TIME INC iEMENT • • Z0 HOURS 
,0:, 

:.4) 
it),13 

187 ,8'.i 
40.8) 
1•:;. .4) 

14.27 
11.0, 
9.43 

• 14 
:.87 

11.% 
11·-=i,4::: 
34.75 
18.7" 
13.84 
10. 7:.. 

.2.5 
3.40 

14. 31 
168,0L 

31. lt, 

18.:..1 
13.5(1 
10.4:.. 
'4.44 
-, cc·r 
J-,vl 

DRAINAGE A~E~ C 

17.41 

i54.:S 

17 .t,5 
. ,., - -
1.:,.,:..,_ 

10. !o 
,j .I!:'. .. .,. ... 
.=,,cq 

.5E' 
4.5c, 

:..3.~8 
-.,-, ,-,-

1 :.,o ... ,__ 

l I. ii 
l ::. ()r_1 

•';/,Q4 

Ci _,;::: 
- • ., J 

1,;,,.__,.,,__ 

lo.ZO 
73::;_32 
71.uo 

73~.1~ 
04.07 

731.85 
14.4:.. 

7:_o. ::•~ 
1(1.40 

7.'.0 .11 
8.53 

7:8,QD 
7 .18 

1.=.e.8Q 
l:.,,15 

7:..8.8:.. 
5.35 

:.=.8. 77 

72..3. 1::.. 
4.19 

3.74 

, 1)(1 CFS 

JOB 

.:e SO.MI. 
.t'=i 

1:~~47 
24.3~: 
lt,. 75 
1.::. .8(l 

,:i.10 
c, ., ....... 
1.53 

PASS .. 
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TIMEtHRS) 

~ ,~.oo 
12.00 
14.00 
16,00 
18.00 
20.00 
22.00 
Z4,00 
26.00 
28.00 
30.00 
32.00 
34.00 
36.00 
18.00 

12.81 
20.20 
23.71 
34,44 

FIRST HYDROGRAPH POINT , 
DISCHG .00 .00 
DISCHG 1.03 1. 3: 
DISCHG 10.64 1~.5,; 
DISCHG zo::.93 31~.'?3 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DJSCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
Dl5(H6 
DISCliG 

334. 38 
2:58.27 
Z57 .32 
;_59,13 
258.09 
:58.41 
:_49,14 

:. 4.:.. 95 

:z.L.85 

75.TL 

~17 .:.(1 

i.57 ,t,1 
257.44 
:_5·-:;,:_..t:i 
2_')8,IJ'~ 

!.58.(13 
24e,51 
.i.4.:.. 11 

--. .., -
...... .1.1 -

":17,77 

75.-Z.O 

4lll,03 

25Q,29 
258.54 
107.07 

.00 HOURS 
.uo .o:.. 

1. 71 ;:,,.:.5 
14. 91) 17 ,84 

366. ,:,~: 40;_. 39 
"j_9Q, 79 -Z.83.83 
-Z.57.:.3 Z57,05 
:57.5;: i.57 .54 
;_5c.,14 Z5f•,(i1 
.:_5,3,13 L5s.:.o 
:57. 3:. l.5t,,28 

;_41,:_5 240.35 

l0o.81 102.. q3 
:3e.o8 84,'=15 
74.08 74, lo 

\NULL) 

tNULU 
<NULL) 
!NULU 

TIME INCREMENT , , ~O HOURS 
.I),) .14 .~5 

~.9T 
Zl.8l 

410.oJ 
.:7L.53 
256.':;;'.) 

257.ol 
l.58, 7(1 

~5t'.L.8 
.:5'5.0ti 
.=_47 • .:2 
~.39.,C 
a?. -1:. 
2:18.1? 
101.:7 

73.t.4 

3,So 
27 .3? 

404.a 
2o7. 11 

257.75 
2~9.5~ 
i:58.35 
--F-• ,-, -...__1;,,a;:,,_ 

~38.48 
LL8,j1) 
2:1~.4(1 

<·>,41 

:31.55 
73.11 

35.(( 
394.38 
.::.04.16 
~5t,,-=11J 

.:58.::'8 

l..46.01) 

TR20 XEQ 06-Zl-94 17:58 
REV PC 09/831.:) 

0'l0SSO DRAIN - FPMS - SHWII\SSEE CO.MI, 06-:')-'°4 
E>"lST!NG CONDITIONS-24 HOUR TYPE II !,TORM DISTRIBUTION 

4-0,00 

C 
46.00 
48,00 
50.oo 
52.00 
54.00 
56,00 
58.00 

DISCHb 
DISCHG 
DISCH& 
DISCHG 
DISCHG 
DISCH& 
DISCHG 
DISCHG 
DISCH& 
DISCHG 

70.47 
59.-Z.'9 
13.59 
10.18 
8. 38 
7,0o 
t,,Ot 

5.28 
4 ,')5 
4.14 

tJ9,Q4 
47 .03 
1.::.:;:o 

ei,-:i1 

5.:1 
4,t,O 
4.o•:i 

33.'li. 
12.4t, 
'~. 77 
e.08 
b,84 
5.8'~ 
5.14 
4,54 
4.05 

c8.89 
29.54 
!l.C>6 
9,57 
7,94 
0, 73 
5,81 
5.08 
4,4Q 
4,(,(J 

68. 1t, 

25,;-(1 
11.:'1 
'i .. <B 
7 .::(I 
t,i;3 

5.T3 
'3,111 

4.44 
3. 96 

t,7 .83 

11.40 
q_.:_(1 

7.o7 
t,, 153 
5.~s 
4,·~5 
4.38 

t:7. 30 
i9,2l. 

11.C 
Q,03 
7.54 
6,43 
5.57 
4.8·~ 

3.'j.7 

DRAINAGE AREA = 
.4(1 

~,.(1S 

45, 3t, 

.-:.01. ?7 

.":.5o.,:;,l 
;_59_,:3 

.=.58,47 
:Sl.o4 
,:.;.s.:.:-1 
.":.3t.55 
_,_,:,. 1·:· 
:01.58 

9~1.oC, 

78 • .=.4 ' .. 
h.(·& 

t.b. 77 
17.09 
10.87 
8.So 
7.4: 
t,. ::,3 
5.50 
4.t,3 

:, o:, 
'-'• ,..,_ 

.58 
7.4: 

71.33 
.300,'io 
~t,).3,3 
:57.00 
:..58.55 
~58.17 

Z.50.71 
,:.44,~.4 
-,-,;:- C"< 
._,:,_1, JI 

.-:.~~1J)a 
i,:-'c,,4-o 

:13.B4 
7,:,.~: 
71.53 

o5. ~o 
15.54 
10.0:: 
8.69 
7,;..9 

5.4.":. 
.:i,77 . - -, 
"I',,_.:, 

3. 7,:, 

RUNOFF VOLUME ABOVE BASEFLOW = .:. IQ WATERSrlEli INCHES, otr~.40 :FS-HRS, 547 .~:~ ACRE-FEET; BASffLOW = 

EXECUTIVE CONTROL Df'ER.r!ON E~DC~f' 
+ COMPUTI.TiONS COMPLETED FOR PASS 

TRl.0 XEQ 01rC:.1-CJ4 17:Sf' 
REV PC 09/831 .:1 

0,!0550 DRAIN - FPMS - SHIAWASSEE CO.Ml. •Jt,-:0-<4 
~::IST!NG (OND!T'.ONS-i.4 H1:>UR TYPE Il STOliM DISTRIBUTION 

C .,.,,,F l-,-,.i•:•,·1 ·1••:::-,~--r,~• ,- -, .. ,c,L-, ... ,. ~ Lu_ ,_,,q _L .rc..r,+'11_1~ L. I' 

+ FF:0:1i )'.SECTiot4 
+ 

4,o8 SQ.Ml, 
,79 

8,''4 
136.40 
351.0t 
,:_5q ,lQ 

257, 16 
258.87 
258.11 

Z49.87 
Z43.7t, 
.:34.57 
.-:.~3~97 

9.:.~0.-:. 
fo.~(l 
71.00 

JOB 1 PASS " 
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64.07 
14.C 
10.40 

7. 18 

F. -,c,_,. ;,_! 

4.71 
4.1° 
3.74 

,(l(l CFS 

RECO~D ID 

JOB P~SS ::: 
~·t.GE L~ 



urc.nl\.1 lUN hUNur-t l,.t(U~ ~t\.,\1Ul'1 

OUTPUT HYDROGRAPH= 7 
AREA= ,58 SQ Ml INPUT RUNOFF CURVE= 71, TIME OF WNCENTRATION= 1.14 HOURS 
INTERNAL HYDROGRAPH TIME INCREMENT, • 15.:.0 HOURS 

PEW TIME(HR51 PEAr, DISCHARGE!Cf5l PEAK ELEVATION(FEETl 
12.70 .:.2.1.63 (RUNOFF I • ~3.57 14,i)D <RUNOFF) 

TIME(HRSl FIRST HYDR%RAPH POINT ' .oo ~OURS TI?iE iNCFEMENT ' • .:.o HOURS 
10.00 DISCH& .00 .oo .Oti -,:, • ti! 1.44 z.. 75 , ... _. 

12.00 DISCl16 60,76 1:4.oO 17'4 .n5 :17 .:1 :10.:, Z06.94 1,:,3,47 
14.00 DISCHG 113.17 &'l.75 o&.53 55. 30 49.1:: 44.i.5 4(i.33 
16.00 DISCHG 31.09 ,:_9_ 75 .:.8.74 :7 ,c,5 -, :_o,48 :_5, 7(1 ,._ I • ,_,. 

18.00 DISCHG i3.2o Z2.5B ,:-_i ,8lJ :o. (l':j' ,::_1_1. 31 l'i. 7o 1 '=i :,.= • ,_ _I 

Z0.00 DIWi6 18.18 17~75 17 .18 lti.54 15,91 15.4o 15.U4 
u:.oo DISCHG 14.04 13_,:,7 13.'17 13. 9,3 l4,1_l(1 14.01 14 ,ii 3 
:'.4.00 DiSCHG 13.82 13,l!J 11. S.::. !lj,1(1 8. i:: t,, 35 4. 78 

2t.ll!j DISC-HG .75 • :!i ,(l8 .00 

RUNOFF 1/0LLJi:iE ABOVE BASEFLO~ :: 1. t,8 ,iiFJERS:-:ED Ir'IC HES, 
, ' 

OPERATION RUNOFF CROSS SECTION 
OUTPUT HYDROGRAPH0 t, 

AREA, .24 SQ Ml INFUT RUNOFF CURVE= Y•). TIMt OF c,,tiCENTRAT!ON° ,o3 HOU~S 

T .'SI 
10.00 
ll.00 
14.00 
16.00 
18.00 
20.0(1 
z:;:.oo 
•, • J",h 
(."t,'JV 

INTEPNAL HYDROGRAPH TIME iNcREr.ENT, .(,34r, HOURS 

PEA• TIMEtHRSl 
L40 
19.60 
23.55 

PEN, DISCHARGE(CFSI 
132.04 

7.40 
5.70 

Fih'ST HYDROGRAPH POINT , .00 HOURS 
.00 DISCHG .00 

DISCHG b5,4,:, 
DISCH5 Ll. 95 
DISCHG 11.17 
DISCHG 8.8a 
DISCHG 7.11 
DISCHG 5,t,5 
r,Tr,-,.r 
!J !;JLM\J ':i,4j 

.00 
118. 9:_ 
1 '=i. 71 
1r). 94 

,-, • ,! 
,:,. 'T-t 

c,. 73 
5.o~ 
f..,t,3 

13.:.c,4 

o,3:_ 
5. tt, 
j,j{ 

,(jt, 

117."'l 
1(:\, 39 
10,f;,9 

7.74 
t,.Q(_l 

S.t,7 

.::..1i 

f'EAK ELtVATiOPi\FEETl 
{RUi~'OFFJ 
!RU~OFFI 
(RUNOFF' 

TIME INC!lEMENT , .:O HOURS 
.31_1 .84 1.77 

"7 .4l 
1~1.0,~ 
10.43 

7 i:-
1 • J -

5.73 
5,a3 
1.b 

73.85 
13. 91 
10.(ll 
7.41 
~.o5 
5.ti8 

13.14 
9,c,5 

7. 3d 
, -
_1,,:,,_ 

5,b'~ 

.13 

ORA INA.GE AR':.A ' 
4.72 Q, 71 

17o.70 157 . .:.3 
37.31 34,85 
.:_4 ,CJ,: .:4.35 
i ,:, .iJ1 l:S.74 
14 ,t,::· 14,3-=i 
1-t, 1)5 14 .(l6 

3,.14 :.~·3 

DRAINAf:E A.Rt.i = 
3.i7 b.45 

34.i)5 ,::B.47 

0
• 38 

5. 7,) 
,!11 

1.:..02 
'=i,.::.o 
7 ,41) 

5.a3 
5. 71j 

RUNOFF VOLUME ABOVE BASEFLGW , 1.01 WATERSrlED INCHES, :0.55 ACR~-FEET; BASEFU]W = 

TRZO XEQ Oo-21-94 17:53 
REV PC 09/83(.:J 

CIIIIOSSO DRAIN - FF'MS - SHIAWASSEE C.0.MI. 06-:_0-94 
E::1sm,,, CO~DITI0NS-:4 Ht<UR TYPE II STORM D!STRWJTION 

OPERITJON ADD>1YD CROSS SECTIOI, 

• 
INPUT KYDH05RAPHS;; 7,o 

PE Av, T!t,JC c-1)'.{S} 
1.:. t,ij 

_, !- -..__,. ,.,,_, 

PE4r DISCHAFiGEtCFSJ 
335, 15 

i 0 .T! 

PtAr ELEVHiOihFEETi 
!NUU .. } 

\NULL) 

.58 SQ.~l. 
i:o.Zl 

135.95 
3£..F' 
:3.83 
11:'.5: 
14.18 
14.03 
l,43 

.00 iFS 

. .:.4 SQ.MI. 
19,97 
-. ,-.. 
... 'i ,,:,.,. 

11.50 
9,(1° 

7 .::•::,, 

5,69 

.Ou CFS 

JOB PASS 3 
P4GE 4o 



~t{t.J\= .... ) ti., (!jl 1Nt-'u1 hUNUt't- (..Un.Ve.= 10, ill'lc. Ur \.Ll'4lt.l'fih.t\llUl'4= ,IV HUUn.~ 

nlRSi 
8.00 

10.00 
12.00 
14.00 
16.00 
18.00 
t.0.00 
Z::.00 
z~.oo 

IN1ERNAL HYDROGRAPH TIME INCREMENT= .0933 HOURS 

PEAK TI~,E iHRS ! 
12.43 
19.58 
;_3_54 

PEAK DISC!lARGE\CFSl 
152.19 

7 ,•::,4 

6.08 

FIFST liYDROGHhPH POINT = .00 HOURS 
DISCHG .liO ,M .00 .oo 
DISCHG .::-, 

• _!j. .87 1.3: 1:~2 
DISCHG 74,;_CJ 1:·1. 3: 151.89 1~8.o3 
DISCHG .=.s. :::1 r- i;F: 

........... J :0.37 18.53 
DISCHG 1:,.=_5 l 1. 97 11. 78 11.0: 
DISCrlG ;::,,i:? Q,1'::, 8. 78 8.45 
DISCHG "T 7) 7 .33 6,Qf) t,5/.:'o I • ! _, 

Di5CH!i ,-,-, 
C • \..i;, 6.04 o.04 t,,05 

DI5CtiG .::- ,-,. 5 .11 ~. 03 ~.M ,..l,O't 

PEAi: ELEVATION(FEETl 
(RUNOFF) 
(RUNOFF! 
(RU:iOFFJ 

TIME INCF:EMENT = .20 HOURS 
, 0\1 , o,:, , (IQ 

:. 7!1 :, ,:,r, 
._,, '-" :i.40 

118.6-1: 9~.3Q 70.l..S 
fo.,Q,_ 15.t,O 14,t,5 
11. 3·1 10.9~ 10.54 

8,.=_tl 8,(i:: 7 C,l . ' 
b,3tl o. li. o.03 
o.O!~ t,,Ot, o.Oo 
1,1;,; .8t, • 34 

DRAINAGE AREA = 
.Oi. .10 

7.41 11.88 
47.0t. 33.97 
13.94 13.ZS 
10.24 10.02 
7.93 7.94 
o,01 ti,02.. 
t,,07 6,07 

.08 .oo 

:;.:;_ ACRE-FEET; B4SEFLOW = 

OPER4TION RESVOR STRuCTeRE 1 

TIME(HRSJ 
8.00 

• 10.00 
l~.00 
lZ.00 

INfU, HYDF:06RAPH= 7 OUTPUT HYDROGRAPH= l 
SURFACE ELEV.AT10i~= 73';,2(1 

PEAt TI/ilE!HRS1 
13."4 

PEAL DIS,:HARGE(CFSI 
34.13 
t,,07 

FIRST HVDRCtGRAPH POINT = .00 HOURS 
DISCHG ,t.JC .00 .O(l .oo 

ELEV 7~:t,.~O 73,,.:,, 730.:..0 73b,C• 
DISCH!i .'i.'-:, .53 .86 1.30 

ELEV D6.i:5 73b, 30 73v. 3o 73a.44 
Dl&HG :·.::.03 3L.3? 3Z.95 33.53 

ELi:V 74.:..:z 74~.40 74~.t,7 7 4~."''t, 

PEAt ELEV4TIONtFEETJ 
74::.:, 
737.34 

TIME INUEMENT = .:O HOURS 
,U0 ,t)fj ,0<) 

73, .• :0 730,;_(l 730.z.u 
1.01 2. 73 3.85 

73a.5t, 7lo,71 73o,9i.. 
3?. 78 33,95 34.06 

74::,1)8 743. lt- 743.::1 

TRZO XEQ 06<1-<4 17:58 
REV PC 091831 .:1 

OHOSSO DRAW - FPMS - SHIAWASSEE co.n. ,)o-Z0-''4 
EXISTING CONDIT!ONS-i.4 HOUR ,vPE iI ETORl>i DISTRIBUTION 

14.0(1 
14.00 
16.00 
lb, (1(1 
i:3,00 
18.00 
Z0.(~1 
:o.oo 
~~.00 
2.:.00 
Z4.00 
i.4.00 
2o.(H) ., 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

DISCH', 
ELtV 

DISCsG 
EL~V 

DISCHG 
ELEV 

DISCHG 
EL~V 

34.11 
743.23 
:n.1:.. 

743.05 
3:. 7:_ 

74.=_,i:;t, 

737.81) 

7?7. :·3 
;:,,:)!) 

E7.3: 

34.0B 
743.2..=. 
33.b7 

743.03 
3.=_,t,1) 

74:.50 
'7 Q• '. ' 

737 ,1:;Q 

t.03 
737. 33 

5,6Q 

737.:7 

34,i)t, 

743.:..1 
33,t,.:. 

143.01 
2,.=_,47 

74Z..44 
7.40 

737.tO 
1;,,(l4 

737.33 
5.1)1 

737 .14 
,()5 .02. .01 

1:,~.:..: :--31_:.,:_(l 7?i:.,,:(, 

34.0: 
743.19 

3::.53 
74c. 0 1 

3.:'..35 
74:...38 

737.5:.. 
c,,(14 

737.33 
4,r)1 

.00 

r ,:e; ,0, 

743. 18 

742.."i1l 

74:. :1 
6,t,8 

73/ ,•f5 
t,,05 

737. :J 
... ,'I• 

743.16 
33.30 

74L.8'5 
3c.10 

74.=_,.=_5 

o.41 
737.40 

t,.05 

737.33 
1.94 

:·~.~.c.,'✓ i Fs-r,;::·3, 

33,90 
743.14 
33. 1" 

7C79 
Z.9. t,7 

741.70 
b,~1 

737.37 
6,0b 

737. 34 
!.lo 

73o.4.=_ 

DRAINAGE AREA= 
.01 

736.ZO 
'5.34 

737.~0 
34.11 

743,:3 

D.80 
743,lt. 
33.07 

74L. 74 
16.~t, 

739.38 
b, 1(1 

737. 34 
D,06 

/37.34 
.oO 

Et,. 31 

.04 
730,i:1 

7,86 
7"37.67 

34.1 J 
743.:4 

33.81 
743.10 

32..0 5 
74~.ti8 
11.of' 

73B. :;,i 

t-.05 
B7.3":.: 

1;,,07 
737. 34 

-, .,, 
73o,.=.5 

.Z3 SQ.MI. 
:a 

a.53 
2.B.88 
12.67 
q.85 
7.9: 
o.03 
b,05 

.00 CFS 

.c3 SQ.Ml. 
, ll 

736.~:. 
14.78 

73B.97 
34.1: 

743.L4 

JOB 1 PASS 3 
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33. 77 

3:.33 
74.=..o.=. 

7=:7,98 
t,,o, 

').7 ,.,-, 
I~' • .:,::i-

o,07 
73/ .34 

.i! 
73t,,i...=. 

. ") ~F,; 



, ....n,. 1 ;.11 ... 1111,~, 

lc.ol 
~1.57 

J L.ri.t ~•'-'\..l~rlfl.Jl:.\\..r.J! rc.,u, C.LC.Vi'dlllrnt'tr:.I J 

(NULU 
!NULU 

RUNOFF VCtUME ABOVE BASEFLOa , ;, 73 W<T~R5Hi:D Il,CHES, 1169.,:4 CFS-HRS, 96,63 ACRE-FEET; BASEFLO~, 

Of.ION R~:;~:,, , ,~~;~~-,~~~-:IO~ 
-, uu1ru1 Hrw,;;Jor-,t\r-H= 1 

AREA= .36 SQ MI INF't..!T Rl.!•\Oi='i=" (di=VE= /9, TinE OF Cl!N(ErHRATION= 1.96 HOUF:S 
INTEf'.ir~AL HYDHOGRAP~ T!i•iE liK~Err.£;;,T:: .1::,t,7 H,J~r:S 

PEAk TH,ErnRSJ 
E.3() 

PEAk ELEVATION(FEETl 
iRUNOFFl 

.00 CFS 

TIME(HRSl FIR;T HYDr:Ob~'iPli ;:•o:tt! • ,,r:i I<:UR'; TiME ING:EMENT = ,:_(1 HOURS Df:AJNAGE WEA , • 36 SQ.Ml • 
8.00 DISC.HG 

10,(10 ill5CHG 
12..00 DISCHG 
14,00 DISLHG 
lo,00 DISCHG 
18.00 DISCHG 
;,r,, 1V1 nrc.n..:1: 
'-'-'•VV u,;.w·_,,:IJ 

;::i.oo DISCH& 
24.00 D!SCHG 
Cb,00 DISCH& 
i.8.UO DISCH\J 

• (i(l , f~!J 

i,Z4 1.-.:::: 

1q,33 
i.4,5Y 
il..=.3 
1(1.11) 

::,. ·~4 

.E 

1t:,74 

~·' ;'.._ 

,r,4 

,t_lj_ .(14 ,():{ • lb .:7 
~.l(, ;_,i:,7 3.3' 1 4 -,~ 5.44 
- -,= 

t•f , :,_1 

:, ,:.:, 
,;. -'• - -

,__{ ... 
,'Jl 

Bt,,44 

f"T F"L 
.... 1 ...... _, 

1{' ,-
• J •I._ 

- --, 
.__,t..'.\ 

105.:.-, 
91,41, 

;_5,C,IJ 

n.or 

8.5i 
1. 7,) 

!cl,71 
:::3,.:17 
Z4.09 
it,,55 
, ~ 711 
1,._. 1, 

10.48 
7.Bl 
1.35 

;,·, ,-, . 
....... o't 

10.-07 
t ... :,, 
l,...., .•I 

1(},Jl 

t,,(J9 

l ,{)(l 

.43 ,t-4 ,91 
t,,(,g •:).80 1t-~57 

oS • .::.t· 

t,15 
.70 

1.:0.:1 
o0.18 
2<).89 
15.:7 
i 1 71 
l l • I ,J 

10,;::c, 
5.36 

•c • 't,J 

llL.23 
5Z.01 
Z0.09 
14.94 
l l .4t. 
10.:0 
4,6Z 

,26 

53.=..84 C =s-HRS, 44.0,, ACRE-'"EET; EASEFLO.: , .00 CFS 

Q,;,:,55[, DRAI" - FPMS - ShIAWASSEE CO.MI. ,)o<0-"4 
EXISTING cc,NDITiotiS-:4 HOUR TYPE II Sl')f;M DISTRI1lJT!tJN 

OPERATION ADDk'~ ~"l'oo ot,' ,s::, 
INPUT h\DRG•~~).Pr,:::,= 4,T 

PEH TI~;E1HPS1 
1.:..~,~ 

F'EAf D~~Cfi4RGE(Ci="Si PEP.~, ELEVATI0;1,1tFEET J 

( /~ULLJ 

JOB 1 PASS 3 
PAGE 4S 

RUNOFF VOLU~E ABOVt EASEFcO,! , 1.:37 ~ATERSnED ir.CHES, 110:.0, CFS-HRS, 1408:, ALRE-FEcT; BA5ffLOW , .00 CFS 

OPERATION RESVOR 5TRl!cTURE :. 
INPUT HY[1RC•Gn'FiH= 5 C•UTF'LJT .-iYDR(l\JRAPH= 7 

TIME(HRS) 
8.0•) 
8,lj(i •• 

i:... (l(i 
14. ij() 
14 ,1)(, 

t, 

SU~FACE ELEVf.T~(1r{= 73t,,:..1) 

PEAt, TiriE{HRSl 
13.8~ 

Dl5[H6 
ELEV 

DiSChG 
ELCi 

LJ 1;::•_ :-''.: 

,i)(l 

73c-.:..O 
.% 

~. '::._ 

.00 
73t ,:_,) 

,t),3 

731-,,"t.; 
::,t,. :,_:_, 

~-, - -.::,-, ,_. _i,: 

PE~, DiSCHAR5t(CF5l 

.oo 
Bo.:._(i 

.... 1 

0.:.,,1._ 

- I :,, 

.00 
7;:r;.,;_o 

.4r.:, 

PEA!, ELEV AT i'irH FEET l 
74:_,59 

TIME INCREf'itNT ;:: -fl Wni J;:,c; 
,,_,_- !11..'U!IU 

,, - -
1--r:L, .. , 

.-:_47. "i :_ 

74."::. ~1.=. 
l31_,_ l: 

,Qr) 

736 • .=.0 
,01 ,... . -

I .:,c,,_,.... 

,1)1 

73c,,.:_4 
' '. : •• 't 

-,-, ,- , 
_/ .),,:• 

:..i:11. i 3 

.o.=. 
736 • .=.o 

4,87 

1.41 SQ.f!iI. 
.04 

73ti. 30 
B.5o 

,-,, ;q 
1.)j ,l. 

174.2: 
-" - ' -1'"'r .... , ....... 

, r r,_ 



10.IJU UJ.:JIJ1tl IIL. 10 110.;~ IUIS.11 !IJO.ij/ lv~.ol 101.~ ~~-~ ~b.lJ ~J.04 1\J,lO 

18.00 ELEV 742.01 741.94 741.88 741.82 741. 76 741.70 741.64 741.57 741.48 741.39 
20.00 DISCHG 87.04 83.93 80.93 78.03 75.22 72.52 69.84 67. 17 64.68 62.43 
20.00 El.EV 741.30 741.21 741. 13 741.05 740. 97 740.89 740.81 740.7Z 740.64 740.53 
22.00 DISCHG 60.33 58.38 56.57 54.90 53.37 51.95 50.64 49.44 48.33 47 .31 
22.00 ELEV 740.44 740.35 740.27 740.19 740. 11 740.06 740.00 739.95 739.90 739.85 

:1 DiSCHG 46.34 45.35 44.20 42.82 41. IE 39;31 37.28 35. 15 J:.99 30.98 
ELEV 739.81 739.76 739.71 739.65 739.57 739.49 7'.39.40 739.30 739.20 739.07 

DISCHG 29.13 27.32 ,5.57 23.90 22.31 20.80 19.38 18.03 lo. 77 15.58 
26,00 ELEV 738.92 738.77 738.oZ 738.48 738.3( 738.22 738.10 737.99 737.88 737.78 
28.00 DISCHG 14.46 13.42 12.44 11.54 10. 7(• 9.93 9.21 8.54 7.92 7.34 
Z8.00 ELEV 737.o9 737 .tiJ 737.52 737.44 737 .3i 737.31 737.24 737 .19 737.14 737.09 
30.00 DISCHG 6.81 6. 32 5.86 5.43 5.o,. 4,67 4.33 4,02 3.73 ,3,40 

30.00 ELEV 737.04 737.00 7.io.9o Bo. 03 736.BS' 736,86 736.84 736,81 736.78 736.fo 
32,00 DISCHG 3.20 2.97 2,76 2.5o 2.. li 2.20 2.04 1.89 1.715 1.63 
32.00 ELEV 73o.74 736. 72 73o.70 730.09 736,61 736.66 736,64 736,63 736.o~ 736.61 
34.00 DISCtiG 1.51 1.40 1.30 1.20 I. Ii 1.03 .96 .89 .83 .77 
34,00 ELEV 73o.60 7lo.5'l 736.'58 73o.57 73o.5i 736,50 736.55 736.55 73o.54 736,54 
36.00 DISCHG , 71 .66 .61 .57 <'• .o' .49 .45 .4Z . 3q .3o 
3o.OO ELEV 73o.53 7.3o.5.3 73o.52 73o.5Z 736.5/ 736.51 736.51 7.36.61 7Jt,,51) 73t,,50 
38.00 DISCHG .33 • 31 ,i..9 .:7 ,zf; ,1.3 .iJ ,20 .18 " "' 

' ,,, . . , . , 

TR.2.0 ;,£Q 06-21-94 17:58 OWOSSO DRAIN . FPMS . SHIAWASSEE CO.M . Oo·i:0·94 JOB 1 PASS 3 
REV PC 09/81( .Zl EXISTING CONDITIONS·Z4 HOJR TYPE II s··oRM DlSTR!BuTION PAGE 40 

38.00 ELEV 7lo.50 736.50 73o,50 736.49 73<>.4'1 736.49 73o.49 736.40 73o.4•:i 73D,4'.? 
40.00 DISCHG .16 .15 , 14 .13 • I.'. .11 .10 ,10 .10 .10 
40,(n) ELEV 736,48 rn,.48 73b,48 731,,48 736,4'3 7-3b,48 736,48 73'J.48 7:lo,47 73~.47 

• Dl5Lli5 .09 ,09 ,09 ,09 ,0'i .09 ,08 · .08 ,08 ,08 

ELEV 73o.46 736.46 736.45 73t>,45 736.41
) 7.36.44 736,44 736.43 736.43 736.43 

44.00 Dl5CH5 .00 .08 .08 .08 .or .07 .07 .07 .07 ,U7 
44,00 ELEV 7.36.42 7.36.4(.. 73o,41 73o.41 73b.4l 736.40 736,40 Bo.40 73o.3~ 73o.39 
46.00 D!SCHG .07 ,07 ,07 .Oo .o, .Oo .Oo .0o .Oo .Ot-
46,00 ELEV 73o,39 736,39 73o.3B 73o.38 73o.33 736.37 73o.37 73o.37 73o.3o 739.30 
48.00 DISCHG .Oo .u6 .06 .05 ,05 .05 .05 .05 .05 ,(15 

48.00 ELEV 736. 3ti 73t,,3t, 736.35 72o,35 736.35 73t..35 736.34 73o. 34 736,34 73o.34 
50.00 DISCHG .05 ,05 ,(>5 ,05 .03 .04 .04 .04 .04 ,U4 
50,00 ELEV 736.34 73o.33 73t,.33 73o.:::3 73o.33 73e,,3:.. 736. Ji. 736. 3: 73o.3Z. 730. 3: 
52,00 DISCHG ,04 ,04 .04 ,04 .04 .04 .04 .04 .04 .04 
52.00 ELEV 7,~ .. 31 736.31 73,.31 73o.31 73b,31 73o.31 73o.30 73b,31J 730. 3(1 73ti.30 
54.00 DISCHG .03 ,1),3 ,03 ,03 .03 ,1j3 .03 ,()3 .•)3 .u,· 
54.00 ELEV 73o.30 73ti.30 7lo.:9 73t,,;_9 730.i.t 736.Z(I 736.29 730,;_q 730,:,;, 730.:8 
56.(JQ DISCHG .()3 .03 .03 ,1)3 .OJ .OJ .03 ,OJ .03 .03 
56.0Q ELEV 730.i.S 730.:::0 Ba.:8 736,23 73u.23 73o.:8 736.27 73b,::.7 73-;..a 730.:..1 
53.00 DISCHG .o: .o: .((_ ,U2 .llZ .02 .Uc .02 .oz .u: 
5t:.oo £LEV no.27 73t,.:..7 Bo.:..7 73o.:..7 736.:7 73o.2o 136.:o 730.:.c 730.~G 730.:0 

RUNOFF VC•LUME ABOvE BASEFLOW = 1.87 WATERohED INCHES, 170(.. fJ'3 CF5·HR5, 140.oo ACRE-FEET; B,SEFL[M = .00 CFS 

OPERATION REACH CROSf ;E(ll(!N .-. 
C• 

lNPUT HYDRObPAPH= 7 UUTFUT H;-DROG.RAPli:: 3 
LtNGTH = 48(l(l,(j(l FEET H~PUT = E.l'.TING CcJRVE REPRESENT A TI VE GF REACH 

t) COEFF IC 1£NT~ USED IN ROUTir~G RELATED TO CROSS SECTION AREA, "- .3(1 P\:: l.•il n· 

(l • MODIFIED P.TT-l ii~ R(IUiIM_j ( OEFF IC IE ta = .OS FHf TRIVEL TIME = .li ,(15 !-iC1URS 

PEAi TIMEU1~SJ ~'EM DlSC>-!t't'\1E• ,=;::·:i C!:Jf ELElfA.7IC'fl'1~EETl 
17 .Sr.., 131 ,..ll -;:_:7 ,o'..., 

~'t.J.~G=-r ,;.)Lu~;E At:-=uE 3.'.!S:"~ l.~ ' : , s·, : ;) :c; :,r::~. -, -,-
~ 7(1 l. :,_1 L r~-~~;E, 14•) .,:,1 ,;~PE-F'.:~T; Bli~E;:-~,~•-·, ,·Y: (~S _r::_;:,, 



UrtN\iJ.Ul't nUJ~urr- l,tl~ :Jt!,,,lllJN '1 

·-~ 

OUTPUT HYDROGRAPH= 6 
AREA= .52 SQ M INPUT RUNOFF CURVE= 72, TIIIE OF CUNCENTRATION= 1,62 HOURS 
INTERNAL HYDROGRAPH TIME INCREMENT= .2160 HOURS 

PEAi\ TIIIE!HRS) 
13.08 
23.59 

PEAK DISCHARGE!CFS) 
158.92 
12.86 

PEAK ELEVATION!FEETl 
!RUNOFF) 
!RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLOW, 1.75 WATERSHED INCHES, 587,07 CFS-HRS, 48.52 ACRE-FEET; BASEFLOW = 

OPERATION ADDHYD CROSS SECTION 10 
INPUT HYDROGRAPH3= 3,6 OUTPUT HVDROGRAPH= 5 

TR.'0 XEO 06-<l-'4 17:58 
REV PC 091821.:l 

OWOSSO DRAIN - FPMS - SHIAWASSEE CO.MI. Oo-:0-94 
EXISTING CONDITIONS-24 HOUR TYPE II STORM DISTRIBUTION 

PEAi. T!MEiHR51 
13.09 
14.87 
17.44 

PEAK DISCHARGE!CFSl 
loO. 18 
145.01 
161.14 

' ,,. 

PEAK ELEVATIONIFEET) 
!NULL! 
!NULL) 
INULU 

' . 

RUNOFF VOLUME ABOVE BASEFLOW = l.&I WATERSHED INCHES, Z28.3.5o CFS-HRS, 189.13 ACRE-FEET; BASEFuJ~ = 

OPERATION RUNOFF CROSS SECTION 11 
OJTPUT HYDR06RAPH0 6 • ARD= .44 SQ MI INPUT RUNOFF CURVE= 70. TIME OF CONCENTRATION= 1.Z7 HOURS 
INTERNAL HYDRQGRAPH TIME INCREMENT, .1693 HOURS 

PEAK TIME(HRS) PEAi: DISCHARGE (CFS) 
1(.815 145.03 
23.58 10.42 

TIME(HRS) FIRS, MYDF.OGRAPH POINT = .00 HOURS 
10.00 DISCHG .00 .00 .oo .iJ5 
12..00 DISCHC! 4U.83 73.Zl 1t)7 .05 134,\/8 
14.00 D!SCHG iJ.02 79.58 65.49 5!.80 
lo.OD D!SCHS l.3.96 :i..78 ~1.87 21.14 
18.00 DISCHG 17.44 16.07 lo.45 15.87 
rn.oo DISCH:; 13.ol 13.2.8 1:..€:'=i 12.45 
2::..00 DISC.HG 10.54 10.43 lcl,32 10. lo 
c4.oo DISCH5 10.25 9,83 9,05 7.9o 
Lr:,,00 DI5~H5 1. 10 ,b3 ,30 • 10 

t\UNOFF VOLU:tiE At:ovE BASEFLOW ;: i.t,(l WATERSHED INCHES, 

• 
f1,l[,!1T U\.,i1DC1,:r::,ADLI- L 

l"' u1 n,un-.:i.w,t\rr.- r.:,, 

F'Et,: TI111f:<HR3) 
18.-:17 

11).()'J DISCrG 

r,, ,TUI,-;- uvn;::,,-,i:.aADu
'-"U Jr u I n1unumv1rn-

F'EAt D~S[HARGE(CFSJ 

PEAK ELEVATION!FEETl 
(RUNOFF/ 
(RUNOFF) 

TIME INIREMENT ' .:o HOURS DRAINAGE AREA = 
8 .49 i. 13 ~.:.7 5.08 

144.!i9 141.o4 135.t,t• 1£.7.i..6 li7 .1:. 
41. H 35.58 3c.v9 :9.33 a.11 
:.o. 1il 19,0l 19.33 18. 7B 18.30 
15. 31:i 14. ,;,:_ 14.56 14.~9 14.07 
12,05 11.o'l 11. 37 11.10 10.87 
10. l7 10. 38 10.39 10.41 10.42 

6,,:.,:3 5,4,:_ 4.29 -, -,-. :_,43 ,:.,'-0 

,1):_ 

37 ,t,5 AL-RE-FEET; BASEFLO~ = 

PEM ELEV~T!ONIFEET> 
7'..~ • .=.1 

.00 CFS 

JOB i PASS 3 
PArJE 5(i 

.00 CFS 

.44 SQ.MI. 
i5.io 

105.61 
25.4.: 
17.88 
13.87 
10.08 
10.40 
1.70 

.00 CFS 



14,0() DISCHG 11,61 12.29 12,84 13.25 13.51 13.79 13,97 14, l< 14.,5 14.k, 
14,0() El.EV 762,03 762,07 762.10 762,12 762.13 762. 14 762.15 76.'.'..lo 762. 17 762.17 
16,00 DISCH6 14,45 14,54 14.61 14.67 14.73 14.78 14,82 14.86 14.89 14.9Z 
16.00 ELEV 762,18 762. 18 762.19 762,19 762,19 762,20 762.20 76Z.20 762.i.O n2.:o 
18.00 DISCHG 14.95 14,97 14.98 14,99 15.00 15.00 15.00 14.99 14,99 14.98 
18.0() ELEV 762.20 762.21 762.21 762.21 762.21 762.21 762.21 fo.2.'-1 762.21 762 • .i:1 

1 -00 DISCH6 14.97 14.95 14.93 14.91 14,89 14.86 14.83 14.80 14. 7o 14.73 

TR20 XEQ 06-21-94 17:58 OWOSSO DRAIN - FPMS - SHIAWASSEE CD.Fl. Oo-20-94 JOB 1 PASS 3 
REV PC 09/83(.2) EXISTING CONDJTJONS-Z4 HOUR TYPE II ETORfll DISTRIBUTION PAGE 51 

zo.oo ELEV 762.Z! 7oi..:l 702.20 1o2.:o 762,iO fo2.i..0 762,20 7':!:..,-;_o n:...z_o 762.r:-i 
zz.oo DISCHG 14.69 14.o5 14.ol 14.57 14.M 14.50 14.40 14,4: 14. 3·~ 14.35 
zz.oo El£V 762. 19 76.:..19 7t,.:..19 702.19 76:.18 76Z.18 76i...18 1o:.1s ·fo:.1e 762.17 
24.00 DISCH6 14.31 14.27 14.:3 14.18 14, I Z 14.04 13. Qt, 13.n I 3. 7t 13.0':< 

24.00 ELEV 762, 17 7oZ.17 762.17 7t,2.l7 7oZ.lo 76i..lo 10:.15 70.i:.15 7o~.1• fo:.14 
26.00 DISCHG 13.55 13.43 13, 31 13,1'' 13,!17 lZ,95 12.,83 1~.7:.. !:... 1;,(1 1.:..4° 
26.00 ELEV 70:.13 7o2.ll 1t.2.1.:. 7o2.11 762.11 762.10 7o2:10 ,, J~i...o•:.. 702.1)9 7o~.08 
28.00 DISCHG li..37 12,-;_6 Ll5 li..04 11."3 11.8: 11. 71 11.t,(\ 11.50 i1.3C"/ 
28.00 ELEV 762.07 702.07 1o:.06 7o'-.05 762.(>5 762.04 7oc.04 7oi...03 702.03 n:.c,: 
30,00 DISCHG 11.29 11. 19 11.08 10.98 10.:;8 '10.78 10.08 1 (l.5':j 11,. 4'/ 10.3"' 
30.00 ELEV 76c.OZ foc.'il 7o2.01 762.00 7,,1,•19 7ol.99 7ol.q8 7t1.93 7ol.97 761.97 
32.00 Dl&HG 10.30 10.:1 10.11 10.02 9.'13 0,84 9,75 '=I.tit, <,57 9.4B 
3Z.OO ELEV fol .96 761.06 761.90 761. 95 7b1.')5 761.94 fol.94 7ol.''3 7b1. 03 fol. 9~ 
34.00 DISCHG 9.40 9. 31 o.~3 0,14 9.06 8.98 8 ,·,o ,0, S.91 8.73 8.65 
34,00 ELEV 761.92 Tol.91 7t,1.?1 761.91 761.'10 fol. 90 fol .89 7o1.8,:: 7t1 .8B fol.88 
36.00 DISCHG 8.67 8.50 8.42. 8.34 8 • .'.7 8.19 8.12 8.04 7,07 7.90 
36,00 ELEV 761,88 761.87 7o!.87 761.So 761 ,:lt, 761.80 7o1.85 7ol.85 7ol .84 iol.84 

~ Dl&HG 7.8i. 7.75 7.68 7,ol 7, 1i4 7.47 7.4') 7.34 7.i.7 7.i.O 
ELEV 761.84 761.83 fo!.83 761.83 761.llZ 7ol.8Z 761.8: 7ol .f'l 7t1 .81 fol .SO 

40.00 DISCHG 7.14 7.07 7.01 6, 04 6. 38 6.82 6. 76 6.6'~ b,b2 o.57 
40.00 ELEV 761.80 761.80 7o1.79 761.70 761./9 7ol.78 fol. 78 fol. 78 7o1. 78 71,1. 77 
42,00 DJ5CHG o.51 o.45 6.39 6 ~,. 

•. )'t o.~8 6.2.c 6. lo o,11 o.05 o.00 
42,00 ELE'I 7ol.77 fol.77 7c,1.7b 761. 7o fol./6 701.75 761. 75 701.75 7o1. Vi 7t,i. 74 
44.00 DISCHG 5.94 5.8•:j 5.83 5.78 5.73 5.08 5,o2. 5.57 5.5Z 5.47 
44,00 ELEV 7t1. 74 761. 74 7o1.73 7o1. 73 7ol.73 fol.73 7ol. 7~ 7o1. 7c. fol..~ ,61.7: 
46,00 D!SCHG 5,4Z 5.37 5. 3Z 5.2.7 i:: ,: 

._l,C...J 5.18 5.13 5.02 5,1)4 4.9° 
46,00 ELEV 761.71 7ol. 71 7t,1. 71 7ot. 71 761. 70 7ot.70 701.70 7o1. 70 7ol ,,§1 fol ,,,o 
48.00 D!SCHG 4,Q5 4,0(/ 4.86 4.81 4.77 4, 7i. 4.r:,8 4,04 4.oO 4,55 
48,00 ELEV 761.o" 7o1.o':. fo! .68 7o!.o8 7o!.68 7ol.68 76l.o7 7ol."7 7o1,o7 7o1.o7 
50.00 DJSCHG 4,51 4,47 4.4) 4.39 4,J5 4,31 4.27 4.23 4.19 4,1c 
50.00 ELEV 7t1,b7 7t,1,bo 7o1.6o 7ol.oo 761,bO 761,66 761,65 7ol.b5 {/;,1,t,5 fo1.t5 
52,00 D!SCHG 4,12 4,08 4.04 4.01 3.97 3.93 3.'~/) 3,8::. 3.e3 3.7q 
5;:,00 ELEY 7tl,65 7ol.o4 7ol.o4 fol .64 7ol.64 761.o4 761.o3 7o1.t.3 7t.1.o3 76i.63 
54.00 DJSCHG 3.7b 3.7: 3.oq 3.o5 3.o2 3.59 3.5,'j ') i:::-

.J,,.h_ 3.49 3.fo 
54.00 ELEV 761.oJ h,l,t,~: 7o1.oZ fol.t,2 76l ,o2 7ti1.6Z fol.o: 7ol.t,l 7u1.t,1 7o1.o1 
56.00 DiSCHii 3.43 3.40 3.37 3.33 3. 30 3,;_7 3.:4 J.:1 3.19 3.Iv 
56,1)0 ELEV 7o!.d 7d.ol 7o!.ol 7ol.ol 7ol.o0 7o1.o0 761.oO 7t,l,c,:) 7 61,t,ll 701.60 
58.00 DISCHG 3.13 3.10 ;',07 3.04 ~:. 01 i.,99 ,:, .. .=_,G3 -; ,-,. .=..8S "' '·' ...... J. 

58.00 ELEV fol .59 lol.5q 7c:,1,50 7ol.5Q 7o1.5Q 7t1.59 hl.i59 7t,l.58 7o1.58 fol. 58 

RUNOFF '✓ilLUi1E ABOVE BA SEFLml1 = 1. 4:3 WATERSHED iNCHES, 4.=_/j,lJl CF:-1-1os, 34. 71 AC PE-FEET; PASEFLm~ = ,tj<J CFS 

,-.,,.,., ADr"'VLJ fR-,,::, c;r,-.,--,-., 
'-" 11.,1, , un, _, 1..,_.:i -'=-l • _i_,,. 

H~FlJf r DF1}JF::tP½S= 1=,, 1 OUTPUT riYDPC,C?.\Pn= I 
1 

: - ,: - c;c: 



,. 
PEAK T!i'IE(HRSl 

13.17 
14.94 
17,46 

PEAK DISCHARGE(CFSl 
166.14 
158, 71 
176,01 

PEAK ELEVATIONIFEETl 
(NULL! 
<NULU 
!NULU 

,-..iOFF VOLUl'IE ABOVE BASEFLOW = I. 77 WATERSHED INCHES, Z708,57 CFS-HRS, ZZ3,84 ACRE-FEET; BASEFLOW = 

OPERATION RUNOFF CROSS SECTION 13 
OUTPUT Hl'DROGRAPH= 6 
AREA= .-lb SQ MI INPUT RUNOFF CuRVE= 73. TIME OF ClNCENTRATION= !. 70 HOURS 
INTERNAL HYDROGRAPH TIME INCREMENT= , 1889 HOURS 

PEA~ TIME(HRSl PEAK DISCHARGE(CFSl PE41, ELEVATWN!FEETi 
13.16 14!.~5 lRUNOFFl 

TINE(HRSl FIRST HYDROGRAPH POINT= ,00 HOURS TIME IrKf:EMENT = .2<J HOURS DRA!NAC!E AREA= 
10.00 DISCH6 .03 .08 .L1 .43 ,80 1.38 L.:.5 3.54 6.2.4 
12.0(1 DISCHG 32.26 54.98 79.18 104.0o 127.li 140.0o 141.,15 l 38.31 133.81 
14.00 D!SCHG 120,94 113.09 104.53 q5_.37 85.70 75,fo 05.34 . 54.86' 44,79 
lo.00 DISCHG 33.19 30.65 Z8.64 a.01 ~5.o:; Z4.57 :.3.aZ Z.:-'..78 2:..02 
18,00 DISCHG 20.76 rn.1a 19.6Z 1'?.05 18,'11i 17,91 17.43 17.01 16.t,4 
L0.00 DISCHG 15.95 i5.58 15.20 14.f'J 14.3,: 13.8Y 13.49 13.15 1:.8t, 
22.00 DISCHG 12.40 1i.,ZO lZ.04 ii. •::io 11. 7' 1 11.71) ll.o4 11.ol 11.t-lJ 

24.00 DISCHG 11,52 11.23 10.74 10.04 0,1-1 8.08 o.''7 5,CJ4 4:i0 

26,00 DISCHG 3,34 Z.o4 i..O: 1.48 1,U l .60 .37 .17 .05 

RUNOFF VOLUME ABOVE BASEFLOW = 1 • 82 WUERSHED INCHES, 540. 76 (I'S-HRS, 44.69 ACRE-FEET; BASEFLOil = 

0, .ON RUNOFF CROSS SECTION 14 
OUTPUT HYDROGRAPH= 5 
AREA= .19 SQ Ml INPUT RUNOFF CURVE= o!. TIME OF UNCENTRATION= .51 HOURS 
INTERNAL HYDR%RAPH TIME INCREMENT= .0o3(< HDURS 

PEAK TIME(HRSl PEAf. DISCHARGEICFSI PEf.r ELEVATIOIIIFEETI 
ii""",-,-, ,. ,r,llh1,,,r1 
lL, _:i_:i Qt,, /'t \f"'IUl~Urr I 

10,0: 4.51 !RUNOFF! 
i.3.57 3.53 I RUNOFF) 

TIME,HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .~O HOURS 
10.00 DISCHG 
12,\10 DISCHG 
14.00 DISCHG 
la.Cu) DISCHii 
18.00 DISC~G 
~(l,01.J DISOlG 
iZ.00 DISC-ho 
2_-i,00 DlSCHG 

TRiO %EQ Ob-:.1-•~4 17:58 
REV PC 001831.2) • 

.oo 
30.87 
11. 79 
6.51 
5.~9 
4, 31 
3.48 
3.30 

.00 .00 .OCi .00 • (ji) .00 

04.01 t,t,,07 55,,:.;,5 4~.:z :7.55 19. 78 
10. 75 9.87 0,09 8.:7 7.80 
o,41 o.40 b,3f: o,16 5.8o 
4,•:q 4.72 4.55 4.48 4.48 
3. 0 7 3. 71 3.5~' 3.45 3.44 
3.48 3.4'? 3.50 3.~(l 3.51 
,:.b3 1.o4 .:,:4 ., 1 .Oo 

owcisso DRAii4 - FF·~s - SHIA~!ASSEE (iJ.~li. Ob-:.•)-04 
Et~lSTiN1; (1:1NDIJI,jii.!S-.:.4 HOUR IYPE II HTOF:M DISTRIBUTION 

7.48 
5.o5 
4,4'i 
3,415 
3.5.:. 

DRAINAGE AREA = 
.00 , l,:.;, 

k:?O 14.8: 
7 .i.5 o,,:.;,4 

5.'5£. 5.47 
4.51) .;,51 

3.4b 3.4b 
::.5~ 3.53 

,00 CFS 

.4ti SQ.MI. 
!4.v5 

1-, ·~1 

37 .2t, 
:1, 37 
k,,3(, 

L.'..,t,._ 

1 i,Q.(l 

4.13 
,(l(i 

,00 CFS 

• 1" SQ.Ml, 
4,43 

13.13 
o.68 
5.47 
4,50 
3.47 
3.5:. 

,;f!B 1 PASS 1 
PA.GE 5j 



PEAK TINE(HRS! 
12.87 
23.51 

PEAK DISCHARGE(CFS! 
170.04 

15.1'3 

RUNOFF VOlUIIE ABOVE BASEFLOW = 1 .59 WATERSHED INCHES, 

• Of'c,,1TION ADDHYD CROSS SECTION 16 
INPUT HYDROGRAPHS= 4,7 

PEAK TIME{HRSI 
13.03 
16.11. 

OUTPUT HvDROGRAPH= 2 

PEA¥ DISCHARGE{CFS) 
333.20 
~05.95 

PEAK ELEVATION!FEETI 
(NULL) 
(NULL) 

666.55 CFS-HRS, 55,Nl ACRE-FEET; B4SEFLOW = 

PEA¥ ELEVATlON,FEETl 
(NULL) 
(NULLl 

RUNOFF VOLUME ABOVE BASEFLO,l = 1.73 l>IATERSHED INCHES, 3375.12 C,S-HRS, :78,9: AC•E-FEET; BISEFLO~ = 

rwi=RaprrN R11Nr~i= r.Pnc:c; c:i=rnnrJ 11 

TIME(HRSJ 
10.00 
1.:.00 
14.00 
16.00 
aoo -~ 22.00 
24.00 

OUTPlJT HvDROf.RAPH= t, 

AREA= .44 SQ Ml INPUT RLJNOFF CURVE= 70. TIME OF CONCENTRATION= .82 Ml'URS 
INTERNAL HVDROGRAPH TIME INCREMENT= .1107 HOURS , .. 

PEAK TIME(HR5) 
12..150 
23.57 

PEA~ DISCHARbE\CFS} 
::..02..4t, 
10.44 

FIRST HYDR%RAPH POINT = .00 HOURS 
DISCHG ,0,) .c,o .oo .07 
DISCHG 78,10 145.51 106.17 19o.07 
DJSCHG 46,o2 41.02 3o.70 3.3.18 
DISCHG i.1.1 o :o.oo LO.Z~ 19.91 
DISCHG 16,56 15,95 15.29 14,70 
DISCHG 13.,3() L8<J 12. lo 11.ol 
DIWIG 10.34 10.36 1(1• 37 10.38 
DISCHG 10.14 ".:1 7.o! 5 • .t:,8 

TIME 

PtAr tLtVJU 1LlP1trtt1 I 

(RuN>JFF) 
( RLIN1]FF) 

INCREMENT = ,.=_I! HOURS 
·,e 

•• •J 1,(l~ 

18(1,l 5 159 .47 134,t,5 
30.: 1 t-7.75 2.5.35 
19 ·' 4 18.8: 18.L: 
14,_/l 13.98 1~. 74 
11., 5 10.10 10.f,4 
10 • .:9 10.41 )ri,4:C 
3." 16 .:..56 !.47 

URHNAGE AREA = 
4. 11 'l.o: 

1%.".:. 78.5.=. 
:_4,41 23.18 
17. 73 17 ,2,4 
13,t,t) 13,56 
10.38 1u.3: 
i0.43 10.44 

,t,·~ ,c, 

RUNOFF VOLU~iE ABOVE BA5EFLOW :: 1.,~0 \.!iATER5HED INC.HES, 37 .M ACRE-FEET; E:ASEFLOW = 

OPERA TJON ADDHY D CROSS SEC TI ON l 8 
INPUT HYDROGRAPHS= :,6 OUTPUT HYDRDGRAPH= 1 

TR::o XEQ Oo-Zl-94 17:58 
REV PC 09/83(.~l 

F'EM, TIKEHii<Ed 
1.:..2,3 
lt,.':18 

OWOSSO DRAIN - FPMS - SHIA~ASSEE CO. II. Oo-~l>-'4 
EXISTJ~G CONDITJONS-,A HOUR TYPE lJ ,TORM DISTRIBUTION 

FEAf OTSfHARC,~!l.FSl 

51ji,:. 7::! 
2.:.5.77 

FE~f f="I FVATrnr1ri="Fn1 

(NULL} 

INULli 

RUNOFF VOLlJ~E ABOVE BASEFLOW = !. 7: sATERSHED itKHES, l83i>.6l ,:FS-HR3, lio.oo A(RE-FEET; BASEFLO• = 

' - :·· ;: ' 

.00 CFS 

,Oo CFS 

,44 SQ.Ml. 
~5.74 
5b,t,: 
~L.05 
17.Ul 
13,54 
10.33 
H).C 

.oz 

, 1)li CFS 

JOB 

.00 CFS 

PASS 
PAGE 54 



Tl"E(HRS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT = .20 HOURS DRAINAGE AREA= .13 SQ.MI. 
8.00 DISCHG .oo .oo .00 .00 .00 .01 .04 .09 .17 l" • 0 

10.00 DISCHG .42 .60 .82 1.09 1 .4: 1.93 :.57 3.40 5.06 (j.83 
12.00 DISCHG 21.47 35.SZ 49.98 oO. 73 61. 0, 59. ,o 55.54 50.99 4t,.75 40.ot· 
14.00 DISCHG 34.08 2.7 .85 c1.7Z 16.e-5 13.oi 12.0o 10.94 10.04 9, 3.: E:.7~ 

,¥ DISCHG 8.23 7.84 7.54 7.30 7.0'i' o.88 t,b8 o.48 o. 31 O,i7 
DISCHG 6.01 5.84 5.66 5.44 5.::t, 5.10 4.98 4.8° 4.Si:. 4,T5 

.:.. .... oo DISCHG 4.66 4.54 4.40 4.:'.5 4,1(1 3,0f: 3.87 3.77 j,tQ :• .b3 
22.00 DISCHG 3.59 3.50 3.54 3.54 3.5~1 3.55 3.55 3,55 -, s 

,), .10 3.55 
24.00 DISCHG 3.49 3.34 3.04 <,o4 2.i::: l. 74 1.315 1.(.1 • 7~ .4B 
26.00 DISCHG .Z9 • 15 .Oo .01 ,(tfl 

RUNOFF VOLUME ABOVE BASEFLO~, 1.. 13 WATERSHED INCHES, 178, 0 5 US-HRS, 14.79 ACRE-FEET; BASEFLO~l :: .00 CFS 

0 

OPERATION REACli CROSS SECTION i'O 
INPUT HYDROGRAPH, 7 OUTPUT HYDROGRAPn' J 
LENGTH ;:; 310ti.OO FEET HJJ'.)!fT = rn:::i:-:1rn:r.JTC i:•i:-1 ~HTl Tri r;:,rn::.c: Ci'.:TTTO.Jt,1 6~C"~ 

~'" ,.,, - '-'-''-'' ......... ,,;.., '''--'-"''-., , . .., ._,,,_,..,..., '"11...1.-1~'-''~"'- "'''-"' 

~ODIFIED ATT-ldN ROUTING COEFF!ClEiff , ,47 

PEAi, T!ME(HRS) 
13.~6 

23.78 

PEA~ DI5GIAR5E\ffS) 

3.55 

,4,, liOURS 

?EAi EcEVATION!FEE11 
(NULL} 
!NULLl 

"7; i,·= , -'1 
• ' ~ l , ,- • • • ~ 

RUNOFF VOLUME ABOVE BPSC:FLOW = ~.13 ~ATERSHED HtLHfS, 178. 90 l =s-HRS, i4, 78 ACRE-FEETi HStFLOW = ,IJl) CFS 

OPERATIC\~ RUNOFF CROSS SECTION 21 
OUTPUT HYDROGRAPH, o 

AflEA, .09 SQ ~I INPUT RUNOFF CURVE, 75. TIRE :JF DNCeNTRATION' !.lo HOURS 

-,. INTERNAL HYDii'l)(jRAPH TiME INCREMENT, .154 7 H•jURS 

PEAK TIME ( HRS) 
12.75 
Li. 5o 

PEA! DISCHARGE(CFSI 
40.48 
:... 37 

PEAi ELEVAT!OrHFEETl 
(RUNOFF I 
(RUNOFF I 

TRZO XEQ 06-21-94 17:5:,: OW0551J [1F:AIN - FPi"15 - SHIA~lASSEE CO.i' !. 06-~(1-.:,4 

EXISTING CONDITIONS-:4 H(,UR TYPE II [,TORM ~ISTRIBUT!ON 
JOt: l PASS 3 

REV PC 09/83(.21 

TIME!HRSI FIRST nYDROGRAPH POINT ' 
8.00 DISCtiG ,l)rj .Oll 

10.00 OlSCHG • 10 .17 
l.c,00 OISCHG 13.lo :..3.t,"t 
14.00 DlSCHG :.0.94 1t,. o7 
1~.00 DISCtiG 5.3t, -5, L.. 

18.00 DI5GM5 3. 0-::7 :;,85 
:u.O(• DISltiG 3,(l':;i 3.ul 
:2.0(1 DISCHG .::..38 .::.. 3t, 
:4,00 DISCHG :..?3 ....... i 
~'.:,,(!(, DISCHG .15 ,1Y{ 

.()0 HOLIRS 
.00 
• .::.8 

33 • .::.5 
i:...oo 

:_,9:_ 
:... ~:o 
:...0•) 

TIME IN( REMENT ' ,;:o sOURS 
.00 ,t<O ,00 .!JO 
.43 ,{,3 • Qi 1 -0 

:,,~ ,-,-.. 
-J ,Qi:.. 

"J,''7 
4.8(1 
3.58 
2.81 
2.3t, 
1. 7< 

40,•\(l 

3,(,1 

4,hrj 

.::.. 'l 

.:.. {Q, 

1. ·t1J 

38.'5~ 
7. 71 
4.53 
:, :,7 -·· _,, 

-, -,-r 
'-• Jf 

1.10 

35.8'+ 
I .(13 
4.40 
3 ,;_·~ 

2.E5 
:. 37 

.,):_ ,i)O 

DRAiNAGC AREA = 
,111j 

1.fq 
3L.v5 
t,,47 
4.:7 

;_, ":,7 
,t,i 

.(,~ 

:,Bl 
-:..:-=:.oc 

,:,,1J3 

d, 10 

- :,, .... _,, 
,4,: 

RUNOFF VOLUME ABOVE B•SffLOW = l. '7 ,ATERSHED !NCHES, • 114.oo ,:FS-HRS, •::1,4t: ACRE-FEETj BASEFLO~l = 

OF::RATiON ADDHYD (R1I;::, sc~n·=1~,i .::..::. 
INP:JT HfD~1}j;:',i,r'HS= ,::, 13 

I" • •, < ;:- T 

,09 SQ.Ml. 
,05 

o.oo 
l.5.ll 
5.t-7 
4.0~ 
3.15 
~.40 
;_,37 

.lt, 

.01) CFS 

PAGE 51:i 



1 

RUNOFF VOLUl'IE ABOVE BASEFLOW = 2,07 ~ATERSHED INCHES, 293,56 Cf:3-HRS, 24.Zo ACRE-FEET; BASEFLOW = 

OPERATION RUNOFF CROSS SECTION :3 
OITTPUT HYDR06RAPH= 6 I. AREA= .17 SQ MI INPUT Ru•,Off CURVE= 79. TIME OF CO~C.ENTRAT!ON= 

. INTERNAL HYDROGRAPH TIME !•,CREMENT= .1813 HOURS 
1.30 HOURS 

PE:.K TIMl:(HRSI 
12.86 
:3.5& 

PEAr DI5CHAR6E(CF51 
8(1,·\:. 
4.81 

PEAi, ELEVATION(FEETI 
(RUNOFF! 
!RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLO~ = :,;_,, W\TERSHED INCHES, :51.5ll CFS-HRS, :c,. 78 ACRE-FEET; BASEFLOW = 

OPERA TI ON ADDHYD CROSS SECTl'li< ~ 4 
ItlPUT HYDR>)iRAPH5= o,: 

PEAK TW.E,HR5) 
1i.. •~:/ 

23.58 

OUTPUT HYDROGRAPh= 3 

PEAi. DiScHA!iGE(CFSi 
1r:...-:..Q 

11), 7'1 

PEAK E'-EVAT!OIHEET) 
(NULL} 
,NULLI ,, 

RUNOFF VOLUME ABOVE BASEFLOH = ~-17 l<ATERSHED INCHES, 545,05 CfS-HRS, 45.04 ACRE-FEET; BASEFLOW = 

OPERATION RESVOR STRlJCTuRc 4 
INPUT HYDr:DGRAPH= 3 OUTPUT HYDROGRAPt-1= b 

SURFACE ELEVATI•JN= 737. "'J 

T, .Q 06-21-94 17:58 
REV PC 09/831.iJ 

OWOSSO DRAIN - FPr.S - SHIA~A55EE CO.Mi. 06-i.0-"4 
E:JSTJN5 COND!TiONS-:4 HOUR TVf'E II SfORM DISTRIBUTION 

TJME(HRSJ 
a.ou 
8.00 

10.00 
10.00 
LOO 
1~.00 
14.00 
14.00 
16.00 
lo,00 
18.00 
18,l)\) 

20 ,(10 
:..(1.(10 

2::.0(1 
.::.oo .. ; 
:_t,,!j(l 

_,:,,1)1) 

=-~,,lH) 

PEAf T!Mc,HR5i 
15,70 

PEAt DI~CHARGE\C.FS} 
,:_q,53 

FIRS! HYDROGqAPH PQINT = ,llll HOURS 
DISCHG .(11J ,()f) 

ELEV 737 .''U 737 ;>O 
DiSCHG 

ELEV 
DiSCHG 

aEV 
DISCHG 

ELEV 
D!SCHG 

ELEV 
D!SCHG 

ELEv 
DiSCHG 

ELEV 
DiSCHG 

ELEV 
r1SC.H\J 

i:LEV 
D~SC~G 

S:LEV 
L·lSCr.G 

; - -

.11 . lo 
737 .. ~1 737. q:_ 

3.27 5.53 
728.l.7 738,5:. 
:..b.73 :_{,5( 

74(1.57 
,:::-:;,52 

74(), 77 
.:.a. 78 

740.7.=. 
:7.57 

740.d 
:..t,,12 

740.53 

- - cc 

.::.u. 7 :, 

74(),,:,.3 

l.:~.43 
740. T7 
:s.,s 

740.7! 
:_7 .43 

740,o2 
:_5_,-:;7 

74(1,5:.. 
:..4.Si 

i"40.41 

:_;_,t,7 

,{)!) ,(JI) 

7:,7, 9(1 737. 9(1 
• .-:.3 .3:.. 

737.93 737,94 
·~.(I!) 13,t,3 

738. "1 73q ,43 
~8.~4 2.8. 73 

:·40,bS 
:..•;, .44 

741_1 , 7t 
:_,:,,57 

"f4U,70 
:-1. 31) 

740.1.:,l 

:,;. 3r: 

74(•.71 

740.7t, 
:..8,4'5 

740,c'? 
:7. lo 

/4(1,i._,(l 

:..5,o7 
{40.50 

... '-r .... 1 

:~:.i.:..:
:..,J.11 

•..:;.,), i ,) 

PW ELEV~TION,FEETI 
740, 77 

TINE INC~EMtf\r T = • LO HOURS 
.(11) ,1_11 .rn 

737;-:i(l 737.90 7~,7.'f(l 
.44 ,o'i .80 

737 .'15 737, Ct( 7 37. 09 

18.79 21).31 .=.t.8l. 
740.0! 740.11 740.cZ 

740.74 

14(l,7i:, 

2t'. :4 
140.t,9 

:..1 ,1,:_ 
I .-.e, .~{: 

741_1,10 

:_ 4. 0'3 

740.75 
2':j,:_4 

74(!, ~:i 
:..e .2.1 

740,,,8 

74(l,38 
l.5. ·:,7 

740.47 
; : ,:,_, .. _. ,_,_, 

7°4lJ, °:_'( 

:..1. 7•:i 
74C1,:_:_ 

740. 7t, 

-;-40.74 
~8.00 

740.t,7 
:..-:: .• 7:_ 

740.57 

7'(>.4o 
:..;. 7(, 

7,..,_i,.:_1_, 

DRAINAGE AREA = 
.03 ,f)5 

737,G() 737.91 
1.0o 1.42 

738.0Z 738.()o 
23.2.4 ~4.55 

14-0,3;: 74c,,4;: 
~9.49 :o ,53 

740.~7 740.77 
::.Y.07 LB. 9~: 

740.74 74(1,n 
a :11:., -:.7.83 

740.oo 740.o5 
:..o.58 :..a.43 

740,f:,,,:, 740.~8 
:_5,oa :_4 ,'=i3 

740,45 74(1.44 
:.3.51 :_3, ;1 

~ .::.1_1, ::4 740.33 
:..1. 31,:, L!.15 

740.1•:i 140,1/ 

i C, • .)i 10 .1 ... 
·,-.i(},',.;. 74(,,'·,;:: 

.00 CFS 

.00 CFS 

.00 CFS 

JOB l PASS 3 
PAGE Bo 

,30 SQ.MI. 
.o, 

737 ;>1 
.=..u4 

738,13 
25.T:_ 

74(l,5i) 

i..9.53 
740.77 
~e.88 

{41J, 7:_ 
~7. 7(, 

740.cA 

740.S'"-



..lL.UV Ul~l.,tl\J J.,.1..;:; 

3Z.OO ELEV 739.35 
34.00 DISCHG 8.87 
34.00 ELEV 738.90 
36.00 D!SCHG b.08 
06.00 ELEV 738.58 

~ 
DISCHG 4.17 

ELEV 73'::.37 
,v.00 DiSCHG ,;:,,&, 

40,00 ELEV Ba.a 
42.00 D!SCHG 1.96 
4Z.OO ELEV 7~.li. 
44.00 DISC.HG 1.35 
44,00 ELEV 738.05 
46.00 DISCHG . 92 
46.00 ELEV 738.(!~1 
48.00 DiSCrlG •O .o. 
48.00 ELEV 737,97 
50.00 DISCHG .43 
51),1.10 ELEV 737 .0 5 

TR20 XEQ Ob-21-94 17:58 
REV PC 09/83(.ZI 

52.00 DISCHG .~:,) 

52.00 ELEV 737. 93 
54,00 D!SCHG • "(1 

54.00 ELEV 737 _q-;_ 

• DISCHG , 14 

ELEV 737 .9:.. 
58,()U D!SCHG .10 
58.00 ELEi 737,01 

lL,40 J.!,71 1 t .rio 1l, lr:::: lU.fJ. 1U • ..;:;l 

739.30 739.25 739.ZO 739. It 739.10 739.06 
8.54 8.22 7.9Z 7.6,: 7.34 7.07 

738.86 738.BZ 738.70 738.71, 738.72 738.69 
5.8o 5.o4 5.43 5.2:: 5.04 4.85 

738.5o 73f:.53 738.51 738.4'' 738.47 738.44 
4.02 -, ,,, 

3.73 J.5•;1 3.46 3.33 ;,,01 

738,35 .. -,,-, -,-, 
1 .o • .::,..:, 738.3l 738.3(1 738.'-Q ns.a 

:.76 :...(.,') - e ._,:JO 2,4f, Z.37 u:s 
738,:'.1 738.L.(l p,:,"' ,..,,_ ... 738.i:.: 738. 17 73'3.lo 

i.s·; i.s:.. 1.75 1,1:/1 l.b3 1.57 
738.11 Ei:.lU 738. 10 738.0'1 738.0B 738.08 

1.31) 1.l.5 1.:0 1.111 1.12 1.07 
BS.05 1::c:,04 738.(\4 738.0: 738.03 738.0: 

.89 .St, ;:,- .1•1 .7o .74 ,u-

733,IJI_I 13::.01) 737 ,•XI 737 ,(J'/ 737,09 737.98 
.bl .~,q ,')-( .5•! .5:.. .ol 

737.'='7 I :'7. c1; ~:,7 ,''."/o 737 •0 ,, 737,Qo 737,iJo 

'"" 
,4,1) .39 :, f .lo • 35 . _, 

737. m5 n1:=,f:: 7":_·?. q• 7?.:7 .'=1,t 737.94 737. 04 

, .. 

OWOSSO DR.If, - FPMS - SHIAWASSEE CO.MI. Oo-Z0-94 
t;:ISIING c:JNDITIONS-Z.4 HOLIR Hf'E il 5fORM DISTRIBUTION 

.:..9 • .=.8 -, 
-~~ ·-· -. '"" 

-. 
'"' 

737 ;-:i3 737. 93 137. 93 737,93 737.93 737. 93 
• .:1) , l'' .It: .13 .!7 • lb 

E7.qi.. 137.oz 737.9~ 737.92 737.92 731. 9c 
.14 • i 3 .13 .!Z . le ,11 

737.9: T::7.91 737.'11 737.'il 737,01 737.'1! 
.09 .o•-:, .09 .08 .03 .08 

7)7,G) 737 .'-:,1 737.ql 737 ,'ll 737,01 737. 91 

1. 'j.j Y.oo 
739.0Z 738.97 

6.81 6.56 
738.66 738.64 

4.67 4.50 
738.4! 738.41 

3.ZO 3.09 
738.Zb 738.25 

Z.ZO ~.lZ 
738.15 7.38.14 

1.51 1.45 
738.07 738.0o 

1.03 1.00 
738.0Z. 138.01 

• 71 .08 
737 ,•:::·3 737.98 

.49 .47 
737.95 El.95 

• j) .3:.. 
737. 04 737 ;=,4 

.2.3 
737. 93 737. 0 :.. 

• lb .15 
737 ,•-:,2 737,,::z 

.11 .10 
737.'il 737. 01 

.07 .07 
737.91 737 ;~1 

RUNOFF VOLIJiTiE ABOVE BASEFLOW = :_. 1 o WA TER5HED INCHES, 544.oS CFS-HRS, 45.1)1 ACRE-FEET; BASEFLOl'l = 

OPERATiON ADDHYD CROSS 5ECT1(1N :5 
INPUT HIDROGRAPrlS= o, 1 OuTPUT HYDROGf-APH= 5 

PEAi, Til':EIHR51 
lZ,85 
16.50 :.55. lo 

PEAt, ELEVATION!FEET J 

!NULLI 
!NULU 

RUNOFF VOLUME ABOVE BAScFLQ,1 = !. 7o WATERSHED INCHES, 4375.~" , FS-HRS, '.lol.57 ~CRE-FEET; BASEFLOW = 

•JPERAT!ON RESVOR STRUCTURE 5 

Tifl':E\HRSl 

~r) 
11),1)0 

10.00 
12..U·) 
; .... ,_;() 
,, ;,i(r 

]Nf"UT HYDRuGRAPrl= 5 OUTPUT oY~R%RAPH= 7 
5LIRFACE ELEVAT~1J~:: 731. ·31) 

PE/J' TIME\HR5J 
l't, 4·? 

illSCHG 
ELC:I 1.i,j) 

DECriG 
ELEV 

DISCH1j 

ELE:V 
-l; ::1 -'': 

--, ,-, 
' ;,, . :·: 

FEA.r ~iISCHARGE(CFS) 
~:._7 ,4;:_ 

1::H:::::.. 
7;,,1:-/1 

,1_1') 

.45 
131.8::· 
74. /5 

, 1lli 

7;_• l ,:'.:1J 

; :·1.:::1 
,:'t. "":,7 

,•,: I 

PEAf, ELEVAT!QN<FEETI 
73'~. 34 

·,; 
• '·' ! 

l.: ,, - -,-
:,, _,_ 

1:::...:..::: 
::_:. t.i l 

' _::: • [ I 

Y.'1 
738.93 

6.32 
738.61 

4.33 
738.39 

;__97 
738.a 

Z.04 
738. 13 

1.40 
738.0b 

,9o 
738.(11 

.6o 

737.97 
.4':1 

737,q5 
.31 

737,q3 

JOB I PASS 3 
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.LI 
737 .9Z. 

.15 
737.92 

.10 
737 ,91 

.07 
737.91 

,00 CFS 

.00 CFS 

733.S:.. 
i'tl,115 
,-,- - -, ' ;,:,., ,: ,, 



lb,V\J iJttlt,,,t-\1.1 L'.IJ4.UO <Ub,6.J LU'-1,Ut.i £11,.JI Ll3,ti6 i.lti,bl lll ,49 219,21 ao.79 
16.00 ELEV 73'l.Z3 739.Z4 739.25 739.l6 739.27 739.28 739.29 739.30 739.31 
18.00 DISCHG 223.47 2Z4,56 2Z5.45 226.16 226,70 227 ,07 227 .:JO 227 .41 227.40 
18.00 ELEV n:,;,.;,z 739.33 739.33 739.34 739.34 739.34 739.34 739.34 739,34 
l0.00 DISCHG '2.27.06 226. 71 ll6.ll 225.60 224,84 223.97 223,00 221.93 220.78 
20.00 ELEV 739 .34 73'=>,34 73'1,34 739.34 739.33 73'1.33 739.3l 739.32 739.31 

~~ 
DISCHG :..18.27 llo,93 Z.15.5L 214.07 Z12.56 211.02 Z09,43 207.81 206.16 

ELEV 73'~. 30 739.Z9 739.2.8 739.ZS 739.27 739.Z6 739.i.5 73'1.25 739_,_4 
,-,00 DISCH5 202.70 2:0(1, '44 1°8.qo 196.77 194.38 191. 79 189,04 186. 16 183.1'1 
2.4.00 ELEV 7,:(•.:..:.. 13·~.:..1 739,;_n 739.19 739.18 739.16 739,!5 739,14 739.12 
26.00 DISCi-;G 177.0f' 17'3. ()8 170.80 lo7.74 lo4.tZ 1ol.5c 158.81 156.85 154.87 
~o.00 ELEV T;:Q,09 730,07 73'i,Ot, 7,j;,04 739.G3 739.0! 738.99 738. 97 738.94 

TF:20 }{EO 06-:1-94 17 ;5:3 O,WSSO DRAIN - FPMS - 5HIAwASSEE CM:!. Ot,-~0-94 
RC-ti Pf fr:j /~:• I ', 
l\\..l' I \.J ._, I\..''-'\ ,._I E,{I5TING CONDITION5-24 HOUR TYPE II ~,TQRf!'I DISTHIBUTION 

:s.oo DISCHG i 1::,0 .~":: 148.89 14t,,8'=i 144.90 14i..''0 140.90 138. 90 136,91 134.9~ 
Z8.UO ELEV 738.9(1 7~8.87 7313.85 738.8~ 738.f:O 738.78 7iW75 ,, 738, 73 738.70 . . ' 

3(1.(J(J UISCHG i 3(i, '55 i.::.s.q 1:0.•:,8 ii.4. 9" i:L. ~19 1~(1 .'i9 i18.99 iio.W iii:i.00 
30,00 ELEV 738,t,5 733.o3 738.61 738.58 738.~~~ 738.53 738.51 738.49 738.46 
3:.oo D!SC1lu 1 l 1. 1)3 l(r=i .O~ 107.10 105.15 103 •• .1 101.::::r 99,38 97 .50 95,63 
32..UO ELEV 73:3.41 738. 39 7::8.37 738. 34 738. lZ 738. 31) 7j8,:3 738,25 738.i..3 
)4,00 DISCHG ,:,1 .. ~4 0 0.13 88.:'4 So.57 ,-,. "~ 

O't ,\•L. :33.10 81.40 79,72 78.07 
34.00 ELEV Be.1€: 738.11'.) 738.14 na.12: 738. 0 738.08 738.0o 738.04 738.,)2 
36,{10 DISCHG 7t,. 1 I 75.c}S 75.13 74.60 74,08 73.55 73.o,: 7~.48 71. 95 
36.00 ELEV 737.94 737.89 737.84 737.79 737 _-,4 737 ,o'l 737 .o4 737.59 737.54 
38.00 DISCHG 7(,.88 70.35 09.81 o\J,28 t,8, r4 68.~1 67 .t8 67 .14 06.ol 
38,00 ELEV 737,44 737~3q 737. 34 737.Z9 727 .. ~4 737 .19 737, 14 737.09 727,04 -~ DISCHG t3.18 5o.93 4U,85 31),t,0 ~4. l5 19,90 17,2i. 15.39 14.13 

ELEV 73t,.5ti 735.97 734. 7,; 734.05 73'3,!i7 7-33.Zo 733.0o 732.93 7L84 
4Z.1jO D!SC!,G lZ..57 12.06 11.o4 11.:8 10.·~{ 10.t-S 10,4i. 10.17 ,;_94 

42.00 ELEV 73:.7: 73;.,t,8 ,- - i=: 
1.;,_.t,_1 n:.o3 73:.,,::il) 732..58 732:.~tb n:.55 732:.53 

44.QO DISCH\i " .~1 Q,31 ,:-; • l l 8,9.:. 8. (4 8.'So 8.39 8.23 8.07 
44.00 ELEV 7j-Z_,5IJ 732.48 7!:..47 73L45 7E.l4 732..43 7L42 73Z..40 72;:._,39 
4t,,00 DISC% 7. 77 7 ,t,3 7.4° 7.35 7. :;:_ 7.09 o. 07 b.85 t-,T3 
4t,OO ELEV :3.:.37 n:..3t, 72:..3~ 73Z..34 73:._,33 732.3:: 732:..31 732..30 73:..i.." 
48.~)0 DISCHG 1;,.51 o.40 ?,30 ti.:.o , .• 10 b,01 i5, 01 5.82 5.74 
48.00 ELEV 7;,::_,:_g 73i..~7 73:...~o 7:,- •j:: 

'...,,._,,__J 
.,.. - -i=: 
I;,,::, _J IJ0::.2.4 73Z.::.3 732:..~3 132,z:.. 

5(>,00 D!S(Hb 5.57 5.44 5.41 5.33 5.:6 5.18 5.11 5,1)4 4_;;;7 

50.00 ELEV n:..L.1 7i2.~<) 73~.:o 73.:..19 n:.1(j 73L.18 7Ll7 73c,l7 Bi..16 
5~.(10 DISCH& 4,84 . ,,-, 

"t, IC• 4,71 4.ors 4,5Q 4.53 4.48 4.4: 4, 37 
5.:. 00 ELEV T:·~.15 73£..15 73:..15 73~.14 732.14 732. 13 73i.. I l 73Z.. l~ 732.12. 
54.0(1 DISCHG .; • .=.~ 4.:1 4, lti 4.11 4.% 4,01 3,9t, ,3,>=i.2 3.87 
54.00 ELEV 732,11 732.. 11 73.:.. 1(1 732. l'j 732.10 73{..09 73Z., (IQ 7?,(.,QQ BZ. 1)8 
50.(10 DISCHG 3.18 3. 74 3. i·o 3,0b 3,t,;_ -, c-,·, 

.;,, JO 3.54 3.50 3.4b 
56.00 ELEV 732..08 73£..07 73,:.,01 73".07 7L07 73?..fJt, 7L06 7LOo n.=..i:15 
58,(iO DISChG 3.3° 3.35 3. ::·1 3.:8 :, .... 't 3,Zl 3.17 3.14 3 .11 

58.00 ELEV 1!:.os 732..05 B:.C14 73,:,1)4 7;,:,(14 732.04 73i..Ol 732.,03 E:.03 

RUNOFF '/OLUr<E ABOVE f'ASE;:_Ql'l = 1.7c, ;..;~TERS;-;ED INCHES, 4373.BL. CFS-HPS, 301.45 ACRE-fEET; BASEFLOW = 

• 1]1JIPUT HYDROtiPAP~= o 

AF.H= , 13 SJ J'lii rnr·uT f'.::U~~CtFC CUF'V~:: ~.:. 

PE4; Tirr,f,-,f:5) 
, -, ·c 
lJ, __ , 

c•EA.f ;::irsc;;tR,;E(crsi 
3t,57 

Pfri~ tLEV!l.TIC:N 1,FEETl 
( i:.::Ji~t=IFF) 

--,~ -

l2l.l1 
739.32 
227 .29 
739.34 
219.56 
739.30 
204.48 
739.23 
180.15 
739. 10 
15i..B8 
738.92 

JOB 1 PASS 3 
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13L::j3 
738,68 
ii3.0i 
738.44 
03, 77 

738.21 
7tJ,t/i 

737, 99 
71.4: 

737.49 
o5.o4 

736.9,_ 
13.~4 

73i., 77 
?.7: 

732.51 
7. a: 

7.;z., 3t, 
b,t,:. 

73:._,'i_Q 

5.cs 
732..2.1 

4.91 
73.:.10 

4. 31 
732,l~ 

3.83 
7.l: .. ,J8 

3.4: 
T3.:.1J5 

}.r:ig 
n:..,.1? 

,(l(l CFS 



1 

k.UU Ulol.HO I ,o/ 

14.00 D!SCHG 32.44 
lo.00 DISC"\iG 9.93 
18.00 DISCHG 5.80 

20,(10 DISCHG 4,45 

i:.t...00 DISC HG ,3,46 

24.00 Di5Ct15 3. 16 
2:.1;,,0(J D!S{,HG 1.U4 

28.00 DIS(cG ,d'J 

l.:!,l'.l 1~. 14 Z5.2l! 31.ll 35,41 ot,,51'. 

30.67 28,70 26.57 24.2!• 21,90 19.43 
8.88 8.23 7.72 7 ,3(1 6.96 6.67 
5.64 5.48 5.32 5.h, 5.01 4.87 

OilOSSO DRAIN - FPMS - SHiAiiASSEE CO.M" 06-20-94 
E,:JSTJNG CONDITIONS-,A HOUR TYPE II S 10RN DISTRIBUTION 

4.35 4.24 4.13 4.0l 3.89 3.78 
3.41 3.30 3.32 3.Zl 3.Z6 3.23 
:, . 11 ~.99 Z.81 Z.51 Z.3Z ~.03 
,84 . "" .51 .33 .Lt. .17 

J6,13 35.24 
16.88 14.30 
6.41 6.19 
4.75 4.65 

3.68 3.59 
J.~z 3.Zl 
1. 75 1.49 
.10 .05 

RiJt,cff \JL!LU;'IE APOvE PASEFUJ"I C 1. 75 WA TEilSHED INCHES, 14o.54 c;s-HRS, 12.11 ACRE-FEET; BASEFLOW C 

OPER.ATION ADDfHD moss SEC"fi0i< ~7 
INPUT HYDR05RAPHS= 7,t, 

PEAk TI~E(HRSl 
1•-:, ,~7 

OUTPUT HYDROGRAPH= 5 

PEAt DISCHARGE(CFS) 
Z3l.18 

PEAt, ELEvATIONffEET) 
(NULL) 

RUNOFF VOLUliE ABOVE BAS~Fuj~ 0 1.7t, ,IATERSHcD INCHES, 45Z0.3o (FS-HR5, 373.50 ACRE-FEET; BASEFLOW 0 

OPERATION RUNOFF CRL1SS SECTIO~J 28 
OtlTP'JT HYDR•JGRAPH= t • AREA= .,~ Sll Ml iNPUT RUNOFF CURVE= 73, TINE OF (ONCENTRAT!Ori= ,6" HC•URS 

TiMC:0-!RS} 
~:.uo 

10.!Jil 
1,.00 
1,.00 
!o.00 
1:::.(11) 

:o.O<J 
:.:..uo 
24.0!_1 

INTERNAL H'iDR01jt\Af'H Tli'1E INCRC:MENT== .0920 HOURS 

PE.AK Tli':-E \ rRS} 
12.41 

PEAY- DISCHARGE(CfSI 

19.5b 
d.53 

HRST 
DISCi-fu 
D1SCi-lG 
DISCHo 
DISCKG 
DIS[HG 
DISLI-IC! 
DISCHG 
DISCHG 
DISCHG 

HYDRObR,IF'H PGINT 
.0(1 .00 

3,5t, 4.4t• 

lti4.5~ Lf c,. 7(1 

•9.32 43,q3 
~3.80 Z.3.~o 
1·::.6(1 17.80 
14. 04 14. 15 
11, ti5 !Lot, 

-c ~ ,-,-
J. ~. ,.__! ,o, 

C 

:,~ 7 il1 
.;,,L ! ,V.L 

15.37 
11. 7~ 

.00 HOURS 
• (JI) ,04 

5.55 t,,Q8 

llt.35 ,80.0l 
3q,t,5 36.0o 
2.Z..89 22.'Sb 
16,<':J8 lo.34 
13.3i 12..t,5 
11.ot 11.o7 
7.50 5.0Z. 

C(CfRATION ~DLr11D (~tJSS SECT!O:-.; ;:_.;; 
I~Pt;T HYiiR1)•~;".\F'fiS:: 5,o •)UTPVT HYDROGRAPH= 7 

PEA, DI SC HARi>E I CFS I • . .... . ' l--.,.~ 

l,:' ....... 

PEAK ELEVATION(FEETI 

TIME IN,:F:E~ENT 
.[8 

8;>8 

lRUNOF~} 
(RUNOFF) 
(RUNOFF) 

C .~o 
,44 

11. 70 
l.41~48 !90,71 

32. ~o 30.31 
:2. ll 21.~(l 
15. ;5 15.53 
lZ..15 11 .8;: 
11.68 11.69 

3. 04 1.57 

HOURS 
.84 

15,:.t. 
137 ,Oc 

~8.130 
:0.44 
15.37 
11, o5 
11.70 

,1;_,IJ 

DRAINAGE AREA = 
1. 36 1.99 

19,77 29.3, 
89.78 65,8'/ 
a.11 .:5.8.: 
19.85 10,4z 
15.35 15.37 
11.,: 11.63 
11. 71 11.72 

.12. .00 

4,:;,54 iilRf-FEEl; BASEFLO~l = 

FEM ELEVflTE:rl\FEET\ 
(MJLL1 

(l;!JU .... i 

33.99 
11.82 
5.99 
4,55 

JOB PASS 3 
PAGE 59-

3,5Z 
3.21 
1.Z5 
.01 

.00 CFS 

,00 CFS 

.42 SQ.MI. 
2.73 

t,4, Jl 
s • ' :..,t),l.;J 

~4.bJ 
19.11 
15.33 
11.64 
ll.o7 

,1)0 CFS 



I IWJ Kt~ UO-Ll-Y4 II:~ Ullll5SO DRAIN - Fl'PIS - SH!l\lilASSI:£ W,"I., 06-20-94 
REV PC 09/83( .Zl EXISTING CONDITIONS-24 HOUR TYPE II STORM DISTRIBUTION 

8.00 DISCHG .oo .00 .00 .04 .18 .44 ,84 1 ,37 2.01 
10.00 DISCH& 3.62 4.59 5.80 7.49 10.01 13.72 18.96 26.32 41.27 

¥ DISCHG Z.J:3,63 357 .16 406.60 386.04 357.08 3Z4.41 284.74 248.51 233.69 
DISCH6 ~30.39 229.92 230.75 2'l3.48 i:35.45 236.88 238.0'l 238.62 238.43 

lo,00 DISCH& :37,81 238. 77 Z40. 18 241.65 242.88 2.43.fo Z44.60 245.48 24<,.40 
18.00 DISCH& i.47.87 Z47,99 Z47.91 247.82 Z47.71 247.61 247.54 2.47.51 Z47.42 
Z0.00 DISCH6 ~4b,45 245.Zl i43,78 242.38 i41.00 239.68 238.42 Z37.23 2.36.00 
22.00 DISCH& z-33.38 231. 99 230.55 229.06 i.Z7.53 225.96 Z24.36 ZZ2.73 221.09 
24.00 DISCH& 217 .19 Z13.87 209.45 204.ol 200.00 195.67 191.66 188.03 184.08 
26.00 DISCHG 178. 12 174.82 171.53 168.25 165.00 161. 78 158.98 156.94 154.91 
.:.8.00 DISCH6 i50.89 148.89 146.89 144.90 142,90 140.90 138.90 136. 91 134.,,: 
30.01) DISCH:; 130.95 128.97 12o.98 1Z4. 9'' lt.2.'fl 120.99 118,99 116. 99 115,t)Q 
32.00 DiSCHG 111.03 109.06 107.10 105.15 103.21 101 .29 90,38 97.50 95.t-3 
34.00 DISCfiG 91.94 00.13 88.34 86.57 84.82 83.10 81.40 79.7Z. 78.07 
3o.(10 DISCHG 7o.17 75.t.!3 75.13 74,60 74.08 73.55 73.o::: 72.48 71.95 
38.00 DISCHG 70.88 70.35 69.81 o9.Cd 68.74 o8.i.1 67.68 67 .14 60.01 
•0.00 DISCl-i6 o.3.18 56.93 40.85 30.60 24.15 19.90 11.:1 15,,30 14. 13 
42.00 DISCH6 L57 E.Oo 11 .o4 11.~8 10.97 10.68 10>12 ., ' 10.17 0,94 
44.00 DISCHG 0,51 ·>.31 0.11 8.~~ 8.74 8.56 8.39 s.2f. 8.07 
46.00 DISCHG 7 .77 7.63 7.49 7 .35 7.Z2 7.09 6.97 6.85 6.73 
48.00 DISCHG o.51 6.40 6.30 6,<.0 6.10 6.01 5.91 5.8::. 5.74 
50.00 DISC-HG 5.57 5.49 5.41 5.33 5.Z6 5.18 5.11 '5.04 4,'";/7 
5Z.OO DE.CHG 4,84 4.78 4.71 4.~5 4,5'i 4.53 4.48 4.42 4. 37 
54.00 DISCH& 4.2l 4.:1 4.16 4.11 4.01 4.01 '3,96 'o--'• ,L 3.87 
'5t,,00 DISCHG 3.78 3. 74 3.70 3.oo 3.62 3.58 3.M 3.5u 3.4o 
58.00 DISCHG 3.39 3.35 3.31 3.28 3.2'1 'l. i.1 3.17 3.14 3.11 

RUNOFF VOLUME ABOVE BASEFLO~; 1.80 WATERSHED INCtlES, 511'>.7'1 CFS-HRS, 4Z3.10 ACRE-FEET; BASEFLOH; • OPERATION RESVOR STRUCTURE 0 
iNPUT HYDROGRAPH; 7 OUTPUT HYDROGRAPH; 1 
SiJRFACE ELEVATrnt,; f.=.8.4(1 

PEAK T!ME(HRSJ PEAt DISCHARGE(CFSl PEAV ELEVA Tl DrH FEET J 
22..43 ZJ0.28 736.42. 
30 • .:3 13t,,13 734.:o 
30.58 1=.0.87 734.11 

Tlr,E(HRSI FIRST ~YDROGRAPH POINT ; .00 HJURS TIME !NCl!EMENT ; .ZO HOURS 
8.00 DISCH& .oo 
8.00 ELEV 728.4(1 

10.00 D!5CH6 Z..61 
11).00 ELEV 7.:B.58 
12..00 D!SchG 188:t=. 
1.:..uo ELEV 735.11 
14 .00 D!SCHG =.=.3,.=.1 
14,00 ELEV 73:,.17 
lt-,00 DISCH& :~s.50 
16.0(1 ELEV ,-, 

I ::,c ,Le. 

,, . ,- ,· 
ulJlrn:; 

i:L~l.1 
--,:,-_-

.oo .00 ,01 • (1 ' .20 .44 
7~8.40 1:8.40 7:8.40 7Z8.4ll E.8,41 7~8.43 

3.43 4.40 5. t>.3 7.34 9.Bl 13.39 
7..":.B,t.4 7:8. 7,1 72.8.79 7L8,0n 1:9.08 729,3=. 
i95.09 =-1)5,91 216,''4 :19.8'5 Zl.1.28 222.=.7 
735.Z.0 n:;.c.:. 735, Ot, 730.0:i 736.10 736.14 
..-:...-:.3. 3(, .-:..:.3.3~ .=.2.3.48 ~3.61 22.3. 7o =.l.3. ,:,,=. 
,-,~ '"T 
! ::,u, ! I 736.18 730.li:' 73t,,13 7le.19 Bt,.20 
-=-~4.75 .-:_=.4;~.:. ~.=.5.11 =.=.5. 31 .=.=.5.Ei.3 2=.5.75 
7.::t. • .-:.~ 7::°),.=.3 73t,,=.4 736.:4 73o.:5 73o,2o 

cu-r,SSC1 ~~iC!lf~ - i="P/1iS - Sh~)1~i;sstE CO.MI. Ot.-..":.0-94 
t,(lS'.!N1: (1)NL•1T:1=1r,;-.-:_4 n·)L~ T 1;:E Ii STORri DiSlRIBUTION 

- -~ •,;:" 
....... 1 , .... _I =.=.8.i.t, 

l :,:,, :,'_) ,· _'!_.: ' ., :,,_ 
_,_' _,.__ 

.. =• ··=•.7-, --,:,,:: 

DRA!NAliE AREA; 
.81 l -,,:; 

728.40 728.40 
18.46 20.81 

72.o ,t,7 730.:5 
2=.2:.. 79 :ZJ.1)1 
730, lt, 730, le, 

=.24,\.tO ,._l,4,=.o 
736.=.o {31;,,:J 

:.=.5,08 t...=.1: .• =.1 
731:.,,.=.7 73o.~7 

- - - -,-, 
........ :,,:: .-:_.-:_,:,, ,_,l 

JU~ 1 

2.77 
91.14 

231.,7 
237.81 
247. 30 
2.47.17 
Z34.7~ 
21 ·1. 3t> 
181.41 
15.::.8° 
13:::,93 
113.01 
0), 77 
fo.6° 
71.42 
t,15.64 
13.24 
9.7::. 
7.9: 
~.t.=. 
5,t,5 
4,Vl 

4. 31 
3,83 
3,4:_ 
3.08 

,00 CFS 

4.40 SQ.MI. 
1 c,o ,v 

7:8.53 
t.7.% 

731 :4~ 

.=_..-:.3, 1,;:, 

736.17 
=.24,43 
Bo.~l 
-=-~t,.4t 

73:,,=.8 

37 

PAS5 .j 

PAGE 60 

F'ASS 
pi:.,::: t l 



....... vv .tl.l.>Ul\J t...lV.L't £.jU.LI £.){J.Lti l.:IO.LH L..JU.t.O £.jU.Ll l.;U.10 L.:W.U'o LL'I. 'IH 

22.00 ELEV 736.41 736.42 736.42 736.42 736.,,z 736.41 736.41 736.41 736.41 
24.00 DISCHG 229.73 229.56 229.35 229.08 228,H 228.40 227. 99 227.54 227.05 
24.00 ELEV 736.40 736.39 736,38 736.37 736.'.:6 736.35 736.34 736.32 736.30 
26.00 DISOIG 225.98 225.39 224.77 224.12 223.•4 22:2.73 222.00 221.24 220.47 
26.00 ELEV 73,,,2.7 736.25 736.i.2 736.20 736.18 736.15 736.13 736. IO 736.08 

I? DIS{,HG 218.88 217.12 213. I I 209,22 205.•3 201.75 198.17 194.68 191 .27 
ELEV 736.02 735. 96 735.84 735.72 735.i.1 735.50 735.39 735.28 735. 18 

"-,v.UU DiSCkG ii5.i5 i35.8i i2-4.Ll i26.83 i22.i.3 iZi.08 ii9,)4 li7.75 ii5.oB 
30.00 ELEV 733.81 734.25 734.07 734.11 734,\14 734.03 733,97 733, 91 733.83 
32.00 DiSCliG 111. 7Z 109.74 107,78 105,83 103.(:9 101.9o 100.05 98,15 9o.Z8 
32.00 ELEV 733.68 733.61 733,53 733.45 733.::8 733. 31 733.Z.3 733. 16 733.09 
34.00 DISCliG •:jZ.58 90. 76 88.96 87.19 85.•3 83.70 s1.,9 80.31 78.o5 
34.00 ELEV 73;_,95 732.88 732.81 732.74 732,t,7 732.60 73;_,54 732..47 73:.41 
36,00 DiSCHG 7o,30 75.84 75.31 74.79 74.ib 73.73 n.:o 7~.67 72.14 
36.00 ELEV 73~. 32 732 •. JO 732.28 7.JZ.:6 732.,4 732.i.~ 732.i..O 73£..18 732.16 
38.(10 DiSCHG 71.07 70.53 70.00 69.40 68.''3 bB.40 t,7 .8t, b7 .3: bb,79 

38.00 ELEV 1J:.1z 73Z~10 732.08 73Z.Ob 732.\•4 73~.u: 731. Q•t 731, 97 731, 05 
4(1.(l(l DISC-Ku 04.10 59.26 40.86 33.57 a.::4 .:5.35 :I.t,4 18.7: 1ti. 55 
40.00 ELEV 731.85 Bl~t•t:1 731.18 730.06 TC>'O.L ;:_ 73').14 7~9.89 7Z9.69 7.:9.54 
42,(~ DISCHG 13.84 I 3.01 li..37 11.87 11,'6 11.11 10,80 10.53 10.a 
4i..OO ELEv 7';Ci .35 7l9.29 7t..9,;_5 7i.9.2Z E·/.19 7Z9.1o 7:9~14 729,11. 72''· 11 '" ' .-. '.-, 44.00 DISCH& 9,80 9.59 9.38 8.fr~ 8.80 .-..... ,-, ••a r, ~• 

':f,!ti t, • b.j 0,'t~I ti,Ct 

44.00 ELEV 7:9.07 7::9.06 729.04 729.03 729,IIZ 7c0,UI 728,99 7/.8.98 7i.8,97 
46.00 DISC1i6 7.97 7.82 7.68 7.53 7.,0 7.,o 7.14 7.01 o.89 
46.00 ELEV 728.95 728.94 728.93 7~8.9/. 728. ''1 728.90 72.8.89 7~8.88 7:8.87 
48.(l(I D!H:i'I: t,.66 6.55 o.44 o. 34 o.~ 3 0, 14 6.04 5,-,5 5,8b 
48.00 ELEV 72.8,86 7Z8.85 728.84 728.84 7/.8.\:J 7·,r, ,..,,. 

... O,O.:'... 1.:8.8L 7:8.81 7L8.81J 

50,(10 DISCHG 5.08 5,bO 5.52 5.44 5.::o 5.L8 5.21 5.14 s. 1)1 
50.00 ELEV 728.79 7i.8. 78 728.78 728.77 728. i 7 728.70 7Z8.76 7Z.8.75 7Z8.75 
52:.00 DISCHG 4.93 4.86 4.80 4.74 4.i,7 4.61 4.55 4.50 4.44 
5i..OO ELEV 7/.8. 74 728. 73 7c8.73 7i.tJ. 73 7i:8.ii. 728.7;. 728. 71 728.71 7.'..3.71 .0 DiSCH5 4.33 4.Z8 4.i3 4.17 4.lc 4.07 4.03 3 l'.N 3.93 o,V 

0 ELEV 1:a.10 728.,,9 7.:8,69 7i.8,b9 728.68 728,68 7:8.68 1:a.01 7:8.67 
56.00 Disrn,; 3.B4 3.80 3.76 3.71 3.1,7 3.63 3.59 3.55 J.51 
5<,,00 ELEV 728.oo 7i.8.o6 7:8.60 728.06 7£.8.t,5 72.8.b5 7:8.o5 728.64 7c8.o4 
~.S.00 DISCHG 3.43 3.40 3.36 3.32 .3.~9 3.:5 3.2..:. 3.10 3.15 
5£.00 ELEV 7.:B.ti4 7Z8.ol 7i.8.o3 72.:3.d 72.8.t,3 72:.f:.ti.=. 728,ti.=. 7.:8.t,.=. 728.t,2 

RUNOi'F \JOLL~'liE .i..EOvE E'ASEFLOW = 1. 8(1 WA TERSt1EO INCHES, 511°.7~ (FS-HRS, 4:3.09 ACRE-FEET; B4SEFLOW , 

OPERATWN RiJl<OFF moss SECTION 30 
OU,PUT HIDPOGRAPH0 ,, 
AREA= .~3 SQ Ml JNF'UT RLJ;,OFF CURVE, 83. TI~E OF I ONCENTRATJONe 1.a HOURS 
INTERNAL HYDfiOGRAPH TIME INCREMENT, • lbq3 HOURS 

o~osso DRAIN - r"PMS - SHIA.~4S3Ec (0,r!L 1·1c,<1.1-94 
EY.!STING CONDIT!ONS-~4 HOUR T\F'E I! :,TORM DI5TRiftJTION 

,: .V.· ~lSCr.G 

,,_,,_, 

,('O 

.4t, 

•'•/•CC 

':::1 

'5.:3: 
l :·! .: ':, 

• (,f_, 

! , 14 
/_,, 75 

PEM ELEVATIC;r~tFEETJ 
(R!JN(IFF J 

_, ... ::, 
' 1 < ~-

,:; ,.. 
"::' ....... 

i :·. ,-, J 1C. •1~, 

LlY.& 

736.40 
226.53 
736.29 
219,68 
736.05 
169.57 
734.79 
ii3. 70 
733.76 
94.42 

733.02. 
77. 15 

732.35 
71.6(1 

732:~14 
t,b,O(l 

73!.9~ 
14.98 

729.43 
10,(13 

rzo.oo 
.-.. -, 
V..L;, 

7Z8~9t, 
6, 77 

7i.8.87 
5. 77 

728.80 
5.00 

728.74 
4.38 

7Z8.70 
3,8Q 

728.67 
3.47 

72:8.64 
3.1.: 

7.:.8.t,! 

.00 CFS 

-,- - . 
:,,_. f .,. 

l ('/ • _, ~; 

PASS 3 
PAE:t 1;,.::, 



HJ.OU Ulb\,H\J 14.0V 14.0Y iJ.b4 iJ.. i"t iL.b';' J.L • .:'il iL.Oi iJ. • l I U,Of 

20.00 DISCHG 11.17 10.89 10.56 10.19 9.8':i 9.55 9.28 9.05 8.80 
22.00 DISCHG 8.57 8.48 8.43 8.41 8.41 8.41 8.41 8.42 8.4l 
24.00 DISCHG 8.28 7.93 7.30 6,41 5.3\• 4.37 3.45 2.64 J.05 
26.00 DISCH6 .89 .51 .24 • 08 .0, . 

IFF VOLU'1£ ABOVE BASEFLOW = 2.64 WATERSHED INCHES, 476.89 CfS-HRS, 39.41 ACRE-FEET; BASEFLOW = 

OPERATION ADDHYD CROSS SECTION 31 
INPUT HYDROGRAPHS= 1,6 OUTPUT HYDROGRAPH= 7 

PEAk TIME(HRS) PEAi: DISCHARGE(CFS) PEA~ ELEVATION(FEET) 
1Z.8i: 382.72 (NULL) 
19.85 240.Z3 INULU 
30.z:3 136.13 (NULL) 
30.58 126.87 INULU 

TI~E(~RS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCf:EMENT , ,,:o HOURS 
o.00 DIStHG .uo .00 ,(1(1 .00 ,<)() .o: .05 
8.00 DISCH& .46 • t,4 .87 1.15 1,5,: Z.04 :. 71 

10.00 DISCtlG 6,99 8.49 10.,2 12:.38 15,.:.h 19.23 24' .• :rn 
; ; r,1' nTerul: ;;:::i r,7 ,u,,. ,, TJ7 77 "' ,o 'Xi~ .. f. :,77 r,c, :,,.,:, '7 
lL.,VV Ul;J\,fl\J C.iJJ.,VI ~7L., '-"' Q~I, I I :Jl"T,,.:<'-' ,.:,u .. ,1.~' .:." l ,VU ,.,u,_,, .JI 

14.00 DISCHG 315.34 .JOO.OZ Z84.45 ao.oo Z59,7'• 254.56 :.51.55 
16.00 DISC!iG i:44.9Z 244.0Z Z43.38 ~42.9Z 2.42:.5~i Z4Z.~3 ~41.03 
18.0C DiStHG <41.Zl <41.05 <40.84 2.40.5"i Z40.3>1 :;c,,;:4 ~40. i 7 
;::o.oo DISCHG L4o.;.z ~40. 14 ;'39. 0 8 ~:39,78 i..3'~. 5~: ~39.40 l.39 • .:.5 
22,0C DISCHG :'38.81 ~38. 75 23.S, 71 238.o9 238.61. Z38.6Z ~38.57 
Z4,00 DISCHG i:38.00 ~37,4,-:.i Z36.b5 235.50 Z34.H1 ?:-JZ.77 ZJl.44 
26.00 DISCHG i:26.86 22:5.90 Zi.5.01 z.:4.20 2.2.3.4(1 Z:Z.73 .:.~z.M 
28.00 DISCHG Z18.88 Z17.1Z 213.11 ;.09,;_z 2.05.4,: 201. 75 198,17 
30.00 D!S{HG 115.15 135.81 124.2 E6.83 1Z2.,iJ : 121.08 11''.34 • DISCtlG 11!. 72 109. 74 107.78 105.83 103.8~' 101. 9o 100.05 

DISCHG 9~.58 90.76 8B,9o 87,19 85.4:< 8-3, 70 81,Q9 
36.00 DISCHG lo.JO 75.84 75.31 74. 79 74.Zt, 73.73 n.:o 
.lll.OC DISCHG 71.07 10.,,3 70. 1)0 o9.4o b8 (i'• . ' 08.40 tl.8t 
40.00 DISCHG o4.10 59.:_b 46,8b 33.57 :._9,3if 25.35 .:.1 ,t,4 

TRLO XEO 06-~1-94 17:58 
REV PC 09/83(.2) 

m~osso DRAIN - FPMS - SHIAWASSEE co.~,, ()~-~0-94 
8:JSTING WNDITION5-Z4 HOUR TiPE II S"ORM DISTRIBUTION 

4Z.OO 
44.00 
46.00 
48.00 
Sr),00 
52.00 
54,00 
56.00 
58.00 

DISCHG 
DISCHG 
D!SCHG 
DiSCHG 
DISCHG 
DISCHG 
D1SlHG 
D!SCHG 
DISCH!; 

13.84 
9.80 
7.'17 
O.bb 

5.o€ 
4,0J 

4.33 
3.84 
3.43 

RUNOFF VOUJr,;E ABOVE BASEFLOW = 

E•=•\iE (ONTF'OL l]F'Ef\AT!i=•N EN[1(MF' 

+ 

13, 01 
ri.59 

7.82 
6.55 
5.t,0 
4.8c, 

4,:8 
3. t(i 
;·. 41) 

1~.37 
9.38 
7.08 
6.44 
5.52 
4.8(J 

4.~3 
l.h 
::.~:t, 

11,87 
9.18 
7 .53 
o.34 
5.44 
4.74 
4.17 
3.71 
3.3Z 

11.4,, 
8.9" 1 

7.411 

5,3(1 

4.1.'. 
3,b·r 
3 • .:.·, 

;;;;;,:;,,._ ,__- rn:;_-1-i!::•e. 

11.11 
8.80 
1.:0 
o.14 
5 • .:.8 
4.61 
4,(17 

3.b3 
3.25 

_,.., -,_,, ... ,,_ -~; J '""'J 

10.80 
8.b3 
7. 14 
o.04 
5.:1 
4,55 
4.(l3 
-, !C"Q 
J., J, 
-, - ~ 

,:,,,_,_ 

,, 

DRAINAGE AfiEA , 
• lU 

3.53 
32;.4t, 

);:;·7 'J. _,,_,1 • l "1• 

249,d 
241.oo 
240, lt-
,:_39, 11 

.:.38,4CJ 
~30.18 
2.i:l ,<4 
1''4.t,8 
117.75 
q8.15 
80.31 
7i...o7 
t,7. 3.:. 
18. 7: 

10.53 
8.45 
7.01 
'3. :;5 
5.H 
4.5r) 

?.55 
3.1° 

•lo 
4.'51 

4c o:, _1,,..,_, 

JIIA " -''T"'!' '-l 

~47.46 
~4L47 
.:.40.19 
:3c:,CJ-:; 
.:.:"::.,v) 
;_:r:J.(l(l 

:20.47 
1"1.:7 
115.68 
Qt,.l.8 
78,b5 
1.:..14 
bo. 7'-:J 

fo.55 

10.a 
8,29 
b.8~ 
5.B6 
5.07 
't.44 
-, ,-,-, 
:,. - :i 

3.51 
-, ,r 
;,.1 _! 

J.l,'tV 

8.70 
8.40 
1.37 

.00 CFS 

4.t.S SO.Ml. 
.3i 

5,t,8 
101),t,f) 
JJn 1 .. .J,_,._,, l'-' 

<%,Oo 
:41.35 
i:4').23 
.:.38.8.:i 
.:.38.Zt, 
:a :10 
Z19,t8 

109.57 
113,70 
94,4;_ 
77.15 
71.tO 
06.00 
14 / 18 

jLJB 

10.03 
8.13 
b, 77 
5.77 
5,(lt) 

4.38 
3.89 
3.47 
-, . ; 
:,, l,_ 

,(!!) ff5 

PASS 3 
PAGE 63 



IN.V I\CJ..I vo-Li-7~ !l~~o U~Ub::>U UNJ\iH - rrR:J - bM!IU'i~~t.c. ~u.rL. vo-Lv-1• 

REV PC 09/83( .2) EXISTING CONDITIONS-24 HOUR TYPE II f.TORM DISTRIBUTION 

EXECUTIVE CONTROL OPERATION CDMPUT ··• + ,_ - TO XSECTHN 31 
FROM XSECTION 

JUD L t'Abt 't 

PA6E 64 

RECORD ID 

STARTING TIME= .vO RAIN DEPTH = 3.37 RAIN DURATIOi,= 1.00 RAIN Ti.BLE NO.= ;_ ANT. MOIST. COND= :.. 
ALTERNATE NO.= 1 STORM NO.= 4 MAIN TIME INCREMENl = .z,j HOURS 

OPERATION RUNOFF CROSS SECTION 
OUTFtJT HYDROGRAPH= 7 
AREA= ,58 SQ MI INPUT RUNOFF CURVE= 71. TIME OF CONCENTRATION= 1.14 HDURS 
mTERN4L HYDR06RAPH TIME INCREMENT= .15i.O HOURS 

,•EIJ. Tlr-f(HRS) PEAK DISC~AR6EICFS) PEAr, ELEVATl':INIFEETl 
!i:. 76 118. 7,j I RUNOFF I 
23.59 Q.J~ \RUNO~Fl 

,, 
' 'oiiAINAGE AREA TI~.E(HRSl FIRST HYDR06RAPH POINT= .00 HOURS T!i,E IN( RE~ENT = .:.o HOURS = 

10.00 DISCHG .00 .00 .oo .oo .oo .00 .oz .17 

12.00 D!SCHG ~:1. 34 61.62 93,(19 117.01 118 ,c,:.. 115.:3 l 1)9 .~o 101.ZO 
14.00 DISCHG b8.08 55.15 4J.tj1 30.1: 31.,:2 :..8.29 25.84 i..3.% 

lo.00 DISCI-IG ~(l,06 19.23 18.oO 18.11 17 ,t,5 17 .:..o 16.71 lo . .:4 
18.00 DISCHG 15.17 14.74 14.~5 13. 73 13H 9 . - ·~. !L., 't 1:.,.:J 1:.H 
20.00 DISCHG 11.95 11.67 11. 30 10.88 l(i/11 10. 1'' 0,01 0 .o8 
22.00 DISCHG 9.:7 9.23 9 • .::.3 Ct.25 9.dJ. ".:7 9 ;q .c, 9.30 
24.00 DIS(HG 9.17 3.69 7.84 o.70 5,tfO 4,;_z 3.18 - -,-, 

... "Q-

26.00 DISCH6 .50 .cl .05 .or, 

.FF VOLll-.:E ABOVE BASEFLOW = .98 WATERSHED INCHES, 368.27 CFS-HRS, 30,43 ACRE-FEET; 

OPERATION lllJNOFF CROSS SECTION Z 

TlMEIHRSl 
10.00 
1:.00 
14,(l(i 

lo,(H) 

19.(1(1 

.. ·).(l(J 

:z.oo 
:...;.OO 

• 

OUTPUT H1DROGRAPH• 6 
AREA= .24 SQ Ml INPUT RUNOFF CURVE= 70. TIME OF CONCENTRATION= .ol HOURS 
INTERNAL HYDROGRAPH TIME !NC.fiE~ENT= .0840 HOURS 

PEM. TIME!HRSl PEAK DI5CiiARGE(CF5i PEAi< ELEVATiONi>EETI 
l~.43 71.o4 !RUNOffl 
19 .o:: 4.83 1RUNOFF1 
Z3.5t1 3. 75 (RUNOFF t 

FIRST HYDROGRAPH POINT = .00 HOURS TIME JNIREMENT = .zo HOURS 
DISCHG ,(h) ,1)0 ,(JI) ,Q{j ,IIU ,l}fj ,l)Q 

DiSCHG 30,1)7 t,1.13 71.51 05 • .::.•:i 55. :7 43.31 Jo.:,. 
D!SCHC, 13.83 1:.45 li .36 10.41 CJ,1)5 8,86 8. 39 
D!SCHG T. !t, 7 ,(13 t,.94 t,.88 t,. r2 _,.45 ~ .. ~3 
DlS,=HEi 5.74 5.47 15.Z.:.. 5.0Z. 4.:39 4.8.L 4.80 
DiSCHG 4.o-8 4.40 4.13 3,-J:_ -, r,-, 

), Q 3. 70 3.t8 
D!SCH6 ,.70 :,.Tl 3.7: 3. 7:._ 3. r3 3, 73 3.74 
D13CHG 3.58 3.05 1,30 .. • 33 • (14" '·' 

14'1,,):: l_!=-5-HRS, 

0¥1055(1 IiRArn - FF'i'lS - '~'iit.~.\SS~I ~c .• :11. ,:it,-Z.1_1- 0 4 
E)(IS7I1~G ·=Or,,L1IT" _ ,;-:_.-. .;O:.iF, TvPE: E ·jTORM [iISTF:IBUTION 

DRAINAGE 
.(6 

:1.14 
8.04 
o,Ot,. 

4.81 
-, ,-, 
;,,,:.,:, 

3.75 
.01 

1.45 
''1.37 
~:.42 
15.80 
1l. ?O 

0 .5u 
Q,3l 
1.55 

AREA = 
• 75 

17 .7° 
{ ,l_,i 

5. 0 5 . ,-,-
't,r::,t_ 

3.0•;1 

3.75 

.58 SQ.rii. 
8.54 

80.:..8 
21.13 
15.53 
1.::., lt, 
Q,3t, 

9.30 
•:ii=: • J 

.uC1 CFS 

'• SQ.MI. "' 6.24 
15,5'~ 
7.37 
5.:38 
4,8.::. 
·, -,,-, 
:,, I') 

3.74 

.00 CFS 

PASS 4 



OP£RATION ADDHYD CROSS SECTION 3 
INPUT HYDROGRAPHS= 7 ,6 OUTPUT HYDROGRAPH= 3 

PEAK TIME(HRSJ 
12.64 

• 

Z3.'.'8 

\~FF VOLUME ABOVE BASEFLOW = 

PEAK DISCHARGE!CFSJ 
182. 73 
13.07 

• '17 WATERSHED I NC HES 1 

OPERATION RUNOFF moss SECTION 4 
OUTPUT HYDROGRAPH= 7 

PEAi<. ELEVATION1FEETI 
!NULL) 
!NULL! 

512, 30 IFS-HRS, 4~.34 AcRE-FEET; 

AREA= .Z3 SQ Ml INPUT F:UNOFF CURVE= 75. TIME OF 1.0NCENTRATiON= .70 HOURS 
INTERNAL HYDR06RAPH Tli'iE !NCF:Ei'iENT= ,U'>JJ HOURS 

PEAK TIME I HRS I PEAf DISCH•RGE!CFSI F'El.1, ELEVAT.i:ON1 :=-E[\ l 
E .• 44 U1j, 11 lh'UNOr=r; 
Iv .r.(1 5.39 (F:Ut<Offi ,I..,,_,,_, 

2:3.56 4. 15 (RUN0:=-~ 1 

TIME(HRS) Fl~'ST HYDROGR4PH POINT = ,(l(J HOURS TIME It~ REMENT = .:o HOJF:S 
' 

_:l~M.lNAGE 
10.00 DISCHG ,(l!j .00 .00 .oz. • 1'3 .43 .•:jg 1.e6 
i2.00 DiSCiiG JQ,b9 7.l.84 89,b2 83. i6 7~.i:7 5·~.i.~ ~4.4':;; 30.45 
14.00 DJSCHG 16.lZ 14.94 13.52. lZ.32 11.--7 10.40 Q,n 9, 3,::_ 

10.00 DISCHG B.Z.1 8,0J 7. c11 7.81 7 ,i,3 7 .35 -• l 0 b .':il 

18.00 DJSCHG t,,48 0.:1 5,94 5. 1:· 5. 1i5 5.44 !:.'" -,-, -. ~-,;;, 5. :::::: 
Z0.00 DISCH5 5.:5 4.•:j8 4,69 4,4o 4,,.9 ' ,. "t,. j 4.11 4.1(1 

22.00 DISCHG 4. 11 .. -
't, L ... 4. 1: 4. 12 4. 13 4.14 4 .14 4.1] 

24.00 DISCHG 3,99 3.50 ~.t9 1 ,·,, .o. 1. tZ .5? . :;· .05 

AREA = 
4,1J: 

- - "(, 
'-'-•L'.' 

8.8'? 
,;, 7r:., 
5. 3:-i 

4.10 
4.15 

.oo 

RUNOFF VOLUME ABOVE BASEFLOW = 1.21 WATERSHED INCHES, - 179,89 ( FS-1--!RS, i4.87 ACRE-FEET; E'~SEFLO~ :: 

• OPERATION RESVOR STRUCTURE 1 
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAP!-1= 1 
SURFACE ELEVATION= 730.ZO 

PEAt, TIMEIHRS) 
13. 3B 
:J.7(1 

PEAie DISCHARGE IC FS I 
3;:,13 
4.15 

PEA~ E!...E\fATICiJiFEET, 
74:._,h, 

f3o. 0 ":.' 

.oo CFS 

.~3 SQ.ffaI. 
t:..3: 
10.0: 
8,4Q 
t,,i;,5 
;::- ,:,,::, 
J, "''-' 

4 .11 
4.14 

.00 CFS 

T!PiE(HRS) 
10.00 
10.00 
lZ,(l{t 
!~.00 
14.00 
14.00 
16.00 

FIRST HYDR%RAPH POINT = .00 HOURS TIME !Ni.R':MENT = .:,j HOU% DRAI~AGE Af;EA = .~3 SQ.~I. 
D!SCHG .00 

ELEV 730.:..r:1 
DJSCHG 17 .5o 

ELEV 13-=1.49 
D!ScHli 32:,-=i5 

ELEV 14.::.. c,8 
DlS•:HG lo, C"/8 

TRZ.O }~EQ 06-:.1-.:•4 17 :58 
REV FC i1:i1d3{ .:: 

1 f:,:,(1 

:_ij ,(l•} 

.=_(1.(>(l 

__ ,'),J 

;1;,:Ht; 
::LE',l 

C ·;;;: 

.', ·'· 

.00 
730.:0 

3:,(17 
74:::..:..4 

3Z..8o 
74~.t,3 
1 i .80 

.VO .01 .o5 .18 ,4'~ 1.03 2..1~1 5.o7 
730.:0 73t.:0 730 .. J B1=1.L3 731;.,:,c: 73c,,3':, 73t..0(1 737.:..b 
3:.33 3'~.o1 3:.:54 33.01 33.11 33.13 3:,ijQ 33.03 

7•:.36 74Z.50 74:.,.: 74:.7(1 74:.75 
3:...77 32.o7 32.G6 3L.45 3:...33 

74:...58 74:.53 74:A8 74:._,4:, 74:._,37 
0 ,15t, 8.57 8,117 7, 73 7 .44 

74:._,70 74:. 75 
32.~l 3:.10 

74:.. :::1 74,::_,:._5 

74L,7i 
,::..:_.,15 

741.ttc, 

t,,8:.. 

OWOSSO DRJIIN - FPMS - SHIA1,11ASSEE CO.MI. Oo<.:i-·-·4 
E>,ISTING WNDITIONS-:4 HOUR TYPE II :iTORM DISTRIBuTI•:1i, 

JOB 1 PASS 4 
PPGE 6,:, 

737 4.::_ 
s . .=.1 

;~:7. if: 

~37 ,,:,,9 

1}7. ;·7 
4,•:.9 

737 ,tel 
o.O(i 

737. 33 
.;.75 

737.(1·-· 

'5. rq 

7~·7 .,.•:j :-37,.::_5 

.,. •i' 7 

5.'.:(i 

4_,_; 

137.55 

,-,, - . 
':,r •~'-

5,4(_\ 

7:_,7 .:..1 

4.12 

4._:_S 
,·, ·,:, 

;:- : .. :, 
-'• ·' 

737.:..1 
4.11 

1:.·-:..·~'7 



<4,VV tilV 
26,0Q DISCH6 
26,0Q ELEV 

/Jo,~I 
,03 

736,21 

IJo.~J 
.01 

736.20 

{..:,b.{l 

.00 
736.20 

RUNOFF VOLUl'IE ABOVE BASEFLOW = 1.22 WATERSHED INCHES, 

if .ON ADDHYD CROSS SECTION 'i 
· INPUT HYDROGRAPHS= I, 3 OUTPUT HVDROGRAPH= 4 

PEAk TIME!HRSl 
12.t-4 
2.3.59 

PEAk DISCHARGE(CFS) 
215.3:3 

17 .2.2 

RUNOFF VOLUME ABOVE BASEFLOW = 1. o: W4 TERSHED INCHES, 

OPERATION RUNOFF CROSS SECTION 6 
OUTPUT HYDROGRAPH= 7 

1..:,b,.:'..O 

180.30 C'S-HRS, 14.91 ACRE-FEET; BASEFLOw, 

f'EAI ELEVATION1FEETI 
(NULLl 
tM..!LLl 

o9;_, 70 u~s-i,r<S, 57 ,;_4 ACRE-l="EET; BASEFLO~ :: 

ARH= ,36 SQ Ml iNF'UT RUNOFF CURVE= 7CJ, TIJiiE OF C1)NCEr~TRP.TION= 1.9b HOURS 
INTERNAL HYDROGRAPH nr.E INCREMEiff, .18o7 HOURS 

,, 
f'EAI TIME(HRSJ PEAi, DISCHARGE(CFS) PEAi- ELEVATION(FEETJ 

13.35 80.43 \RUNOFF) 

Tl~EIHRS) FIRST HYDRD6RAPH POINT ' • 1lO HOURS TIME INC.1~Efi:ENT = • .:.O HOURS DF'A.IN4GE A;,'":.A = 
8.00 DISCH6 .00 ,(n) ,00 ,(1(1 ,011 ,(_)(1 .0(.J ,(1') • •)i 

10.00 DISCHG .Oo .12 :,,:, .t, 3 • 0.3 1.4B ~ .. ~o 3,t,4 . _, 

1;:.0(1 DIS(HG lo.38 a.40 39, 15 51,35 o3,'5t /.1,52 79, Oj 80. 38 {CJ.13 

14.00 DlSCHli 74.33 71.(19 o7 .4L 03.40 59.0:3 54.53 49,78 44.['7 3·~.e3 
16.00 DISCHG 29.60 24,7b ~1.07 18.9o 17.t-4 ltJ,O~ 15.75 15.07 14.46 
18.uO DiSCHG 13.44 13.(10 lZ.oO ,-

i ... , ... l 11.81:, 11.51 11.18 10.E:9 10.63 • DISClili 10.17 Q r.-, ".i,t,Q 9.43 '?.Ii 8,0t) 8.04 8.41 8,i.0 ' • 7 J 

DISC.HG 7.86 7.73 7,61 7.51 1.4,: 7 .35 1.:a 7 .:..3 ? .r' 
Z4.U0 DISCHG 7.09 t,.95 o. 73 6.41 t,,1)1) 5,4Q 4.0J 4.3.: ). 75 
2~.00 DISCH6 Z.77 -- -,, 1.93 'S7 1.:,1 ,•::i5 .70 ,4Q ' ... ,,J..:, 1,,._i, . _ .... 
28.C,O DISCHG .09 ,(13 • :jJ 

RUNOi'F vOLur.E ABOVE BASEFLOW , 1.47 WI.TERSHED INCHES, 340.o3 ffS-HRS, :s.15 4LRE-FEET; BASEFLOH = 

OPERATION ADDHYD CROSS SECTION 7 
1 

TR20 }{EQ Oo-;_1-94 17:58 
REV P( 09/831.~) 

OWOSSO DRAiN - FPMS - SHIA~l.aSEE co.ii • ,):,<0-''4 
E:'.IST!NG CONDiTIONS-:4 HOUR TYPE II 5 .. 0RM DISTRIBUTION 

Ir,r·uT HiDROG.RAPHS= 4, I 

PE.> TIME(HRS) 
li:.80 

01..!TPUT HYDROGRAi='H= 5 

PE~, DISCHARGE(CFSJ 
.:.10, 38 

PEAf i:Ltl/ftil•JN(H.!:l) 

{NULLl 

Rur~OFF vOLUt-iE ABOVE BAEEFLOri = 1.14 WATERSHED INCr!ES, 1033.3.:. ff5-'"!RS, 85. 3,:. ~(RE-FEET; f:~SEFLG~ = 

OF-.{!t~ RESVGF: srnuCTuRE .... 
~t~ruT HYDROGRAPH= 5 (i;JTi='!..11 :-l)D;:::1-:i~:ticPH= 7 
9..!if:~C:: EL~VATrn:~:: 7:·~ .. ~i) 

t6o,d 

.00 CFS 

.00 CFS 

,3D SQ.MI. 
.o: 

7,51 
77 .04 
34. 7l 
13.9: 
10.41 
a.o.:. 
7.lo 
3.25 
.18 

.00 CFS 

JOB 

.0(1 CFS 

PASS 4 
PAGE o7 



lU.UU U l:,\,HI, .l.hJ 

10.00 B..EV 736.20 
12.00 DISCHG 6.13 
12.00 Eli'/ 736. 99 
14.00 DISCH& 139.37 
14,00 ELEV 74:.io -~ DISCHG lZ0.25 

ELEV Hz.,2 
10,00 DISCH& 80 • .(.:. 
18.00 filV 741.ll 
20.00 DISCH6 54. 13 
20.00 ELEV 740.lt, 
22.00 DlSCHf, 38.5: 
22.00 ELEV 73r,,45 

<4.00 DISC.HG 30.57 
24.00 ELEV 730,(l~ 

26.00 DISC HG L0.2o 
:6.00 ELEV 73:::.11 
28.00 DI5CHG l O, lJt, 

2B.OO ELEV 13{. 3:.. 
30.00 DISCHG 4.74 
30.00 ELEV 73c,,n 
32.00 DISC-HG l..,;:3 
1:.00 ELEV 730.ot, 
34.00 DISCHG 1.fr5 
34.00 ELEV ~- C I y,:,,_11;:, 

36.(>0 DISCHli ,.1•:1 

36,00 ELEV 73'J,5i 

38,00 DISCHG .L3 
38,uo ELEV 73b.4':i 

40.00 DISCHG .11 
40,00 ELEV 7Z1;,.4:3 

C DISCHG .QCJ 

ELEV 73t .44 

TRLO XEQ Oo-21-94 17:58 
REV PC (JQ/331 ,.:_; 

44.00 DISC~G -7 
.I.Jr 

44.00 ELEV n,.41 
46.0U DISCHEi .o, 
46,00 ELEV 73,. 37 
48.00 DISCHG ,05 
48,00 ELEV 726.35 
50.00 DI5CHG .(14 

50,00 ELEV Bo.3.:. 
5~.00 DISCh•j ,l_l4 

~.00 ELEV 730.:::1 
54.00 DIS(-J-;t;! • r)::' 

54,00 ELEV 73t:,,{_Q 

5:,,00 [1iS1=P.G ,P3 
51.:,,(l1) EL~V 73,:,,.:_3 
'58,t)0 DISCrtG .(!,: 
158.01) ELEV n, .• :c, -ff VC:'....l!i1•:: ;(',)VC: ~,/1~~;:-:.._1)1; 

.uu .Ul .lll .\.IL ,Vo ,vo 
736.2.0 736.21 736.23 736.,5 736.29 73:6.36 

15.76 29.80 47.86 66.<0 82.51 96.40 
737.80 738,Q8 739.88 740.t,9 741.17 741.56 
145.o3 148.2.9 148.26 146.('5 143.76 140.17 
742.33 742.34 74i..34 742.::3 742.32 74~.31 
116.17 111.72 107 .<1 102.t:1 98.59 94.54 
74:.11 7 41. ·=1t: 741.So 741.13 741.o: 741.5•) 

77 .(18 7 4,0'l 11.~:. 08.,4 65.41 ol..93 
741.(12 74t),c14 740.8e, 740.io 740.ot, 740.55 ,- -

;.i ... , .. b 5(1.47 48.74 47.\15 45.44 43.~"~ 
740.08 739, c,9 739.92 739.~:4 739.77 730,70 

37. 38 3t,, 33 35.30 34.•17 33.64 3~.88 
73•:1.4ll 73:i,-3t, 730,31 739 o(.7 73·~.:..3 73° .~J) 

30.(,4 ::,.u ,'11 2t:.o3 :.7 ,1,•';/ :_r;.,t,l :._5,.,.;_ 
733. 'J9 7"38,04 738.88 738.::\) 738.71 Bt·.01 

l'..l ,111) 17. 7c, lo.t,) 1~ .• ,;2 14.47 n.43 
73t,.07 737 _,:,7 737.87 737 ,"'8 7?.:7.t:-:; 737 ,r;,,(( 

:.,;3 ·:·.tit, 8.03 7.+5 t,, •-:;1 .';l,41:1 

737.2.o l :H ,.=_1) 737.15 737. 0 737.05 737 ,1)1 

4. )'/ 4.08 3.78 3, •JI) 3 ~•-,LJ 3, 01 

7;0.84 7::t,,81 73,. 7"' 7~:t,, '7 73o.7• Be.1:7:.. 
:...,)7 1 q- i. 76 l ,Q'5 1.53 1 .4: 

nt,.o5 73i::,.t,3 730.02. 730,1)1 736.60 73o.5(j 
·-::: .oo .84 • /8 r ,67 . ,. 

73,.:,, 55 7=:t.55 1:::t,,54 73t,, 1)4 73o.53 13-6.53 
,4t, .4L • 39 . 37 , . .,, .31 

73t,.51 73o.51 73t..50 73r;.,1)0 73t,.5l1 Bt,.50 

·"· .:o 1 '' • 17 .1, .1:i 
7?i::,.49 73o.4° 736,4'1 736, ;o 73r;..48 73t,,48 

.10 .10 .10 ,lO • 0'' .09 
73o.48 736.48 73o.47 730.H {3t,,4b 73o.4o 

.09 .08 ,08 • J8 ,08 .us 
73o.44 Bo.43 73t-.43 73t,,B 73o.•2 73o.4: 

o~c,ss,:, DRAIN - Fn1s - 5HIA~A5SEE co. ~I. 00-:(,-·,4 
EXISTING >:ONDIT!ONS-24 HOUR TYPE II oTORM DISTRIBUTION 

.07 .07 
73o.40 73tr.41) 

.06 .Ob 
736.37 Bt,.37 

.05 .05 
736.3'5 73o.34 

,04 .04 
736.3~ 73t,.32. 

.,,4 .04 
731:1. 3(1 73>:i.3(1 

.03 .03 
7'31.:.:..9 73t,.:..•";J 

.o::: .03 
1:·,:,,:..7 :?,J.::J 

.o~ .o~ 
I 3t,,._t, 730 • .:.0 

C ~.u ~ll4.TER~'-tED 

.07 
73o.40 

.06 
7-3/2.37 

,05 
73o,34 

.(14 

73t,.3:.. 
.(14 

73D, 31J 
.03 

730.z•-:; 
.(12: 

73t,.:.7 
.o: 

1J,'),.:...b 

INCHES, 

.07 .07 
73o.3'l 73o.39 

.Oo .Oo 
73t-. 3o 73o.3o 

.05 ,i)5 
73c, 34 Bo.34 

.04 .04 
73o.32 f?.·t..3:.. 

. 04 .03 
730. ;i) 73~. 31) 

.03 .ci::· 
Bu . .:.8 73u.:..8 

,(!3 .(13 

T3o . .:.7 7":k.1,:7 
.o.=. .(i:.. 

":3,: ,.:_,: 73t..:.o 

.U7 
736.39 

.Oo 
73-6. 3t, 

,1J5 

B<:J.33 
.04 

7?tr,?l 
.03 

Bo.3r) 
,1)':.' 

7?':!.:~· 
.o.:. 

73r:i • .:.1 
.o:.. 

7'3tr,.:_,:, 

,ll 

736.48 
108.02 
741.88 
135. 98 
742.29 
o0.o7 

741.40 
t,0,43 

740,44 
4:.42 

739,63 
3.:..18 

73'1. 17 
;:4.15 

738.50 
12.55 

737.53 
5_,-:;4 

73t,, q7 

<.80 

' 
7?o,71 

1. 32 
736.58 

.oz 
73o.5.:. 

-,-:; 

'" 73o.5(, 
.14 

Bt,,48 
,oo 

73o.45 
.08 

(3t,,42 

.07 
73o.38 

.Oo 
736.35 

.05 
736.33 

.04 
73o,31 

.03 
730 • .:.·;1 

,t)3 

7Jt,.:8 
.o: 

73o.:7 
.u: 

736.:6 

.~, 
736.52 
117.50 
742.14 
131. 33 
74Z.Z8 
86,99 

741.i.? 
58.18 

740.34 
41.04 

73e;,57 
31.59 

739. 13 
::?..85 

738.39 
11 ,o7 

737.45 
5.51 

73o,93 
;: , 59 

73o,t,9 
1 • .:z 

73o.57 
.57 

73o.52 
.a 

Ht,.4Q 
, 13 

7Jo.48 
.09 

736.45 
.08 

Bo.41 

.Oo 
736.38 

.05 
no.35 

.05 
73D,33 

.04 
736. 31 

.(13 
730.t..'? 

.()3 
7":.:o.l.8 

.o: 
no.a 

.o: 
736.:r:i 

I. I~ 

736.62 
128.89 
742.27 
126.12. 
742.26 
83.51 

741.ZO 
56.09 

740.25 
39.73 

739.51 
31.07 

739,08 
21.55 

738.l8 
10.84 

737.38 
5.11 

73r;.,9(l 

Z.40 
73o,67 

1.13 
73o.57 

.53 
736.52 

.2:5 
736.40 

.1: 
73o.48 

.09 
73b.45 

.07 
Bo,41 

JOB 1 PASS 4 
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.Oo 
736,38 

.05 
B~.33 

.04 
73o.31 

.(13 
730.l.Q 

.03 

.o: 

.o:.. 



<J 

1 

AlllJlrltlJ A1!-UN HUUIINb WUrlUl:.NI = .uo 

PEAi\ TIME ( HRS) 
17 .33 

PEAK DJSCHARGE(CfSl 
93.93 

rtAt( IHAl't.L I l~t = .J,04 HUUHb 

PEAK ELEVAT!ON!FEET) 
737.52 

RUNOFF VOLUME ABOVE BASEFLOW = 1.13 WATERSHED INCHES, 1032.!'l Cf5-HRS, 85.30 ACRE-FEET; BASEFLOW = 

O!-!iDN RUNOFF CROSS SECTION 9 
OUTPUT HYDROGRAPH= 6 

ARE~= .5.: SQ Mi INPUT RU;,OFF CURVE= 7~. TIME OF C11NCENTRATiON= 1.62 HOURS 
INTERNAL HYDROGRAPH TIME INCREMENT= .~!t,O HOURS 

PEAK TIME!HRS) 
13.U 
2:3. /;}) 

F'EAt, DISC1iARGEiCF5l 
S7 .·~g 
8.53 

PEAi, ELEVATION!FEETl 
!RUNOFF) 
!RUNOFFJ 

RUNOFF iOLU~E Af:OVE BASEFLO!, = 1.04 ~ATEPSHEO Jr;(HcS, 34S.4t, ff5-HR5, ~8.Bu ACRE-FEET; BASEFLO~ :: 

OPERATIO~ ADDHYD rno:;s SECTION 10 
INPUT HYDROGRAPHS= 3,o OUTf'JT HYDROGRAPH= 5 

PEAt, Tl~EiHR5) 
14.57 
lo.85 

TRZO XEQ 06-Zl-94 17:58 
REV PC 0"</83(,2\ 

• 

PEAi D!SCHARGEiCFSl 
11t, • .=.6 
110.05 

PEA, ELEVATION(FEETl 
(NULL! 
!NULL) 

Oi'i05SO DRAIN - FPM5 - SHIAWASSEE CO.Ml, 1)0<0-94 
E·asTIN5 (Or.;DIT!ONS-24 HOLIR TYPE Ii SfORM DISTRIBUTION 

., • , , > 

R~OFF VOLUME ABOvE BASEFLO~i = 1.11 WATERSHED iNCH~S, l38l1,o5 C'S-HRE, 114,10 ACRE-FEET; BASEFLOW = 

OPERATION RUNOFF CROSS SE(T!ON 11 
OUTPUT HYDROGRAPH= o 
AREA= .44 bW Ml INPUT RUNOFF 1:UPVE= 7(l, TIME OF (::~JCENTRATION= 1.:..7 HOURS 

TIME(HRSl 
10.00 
lc.00 
14.01) 

lt,,0(1 

18.UO 
:)j,l)(I 

;..2..00 
Z.4.00 
.:.6.M 

INTERNAL f1YDROGRAf'H TI~E INCREMENT= .1,03 HOU~S 

PEA>, TiMEiHRS) 
1~.89 
23.0(1 

FIRST HYDROGRAPH 
D15CH5 ,(H) 

DISCHG 17.ol 
DI5Cf1e 54.1)1 
DIE,C!-i1j !5. 3(1 

DIS(H& < • - ... 
! l, ,_f 

DISCH;j ·:,.s~ 
D!SCHo b,,:;,1) 

DISC!i5 :: .74 
DISCHG .73 

F'EM DISC!-f~RGEtCFSi 
77.87 
6,84 

POINT = .oo HOURS 
.01) ,\)I) .oo 

34,'=itl 53.':!o 71J.:..8 
47 , 1)3 3·~ .51 31. ·~4 
l~.5':I 14,(n) i3.5c:, 
1i:.,.~e ilj,o5 10 . .=.8 

- C : ,t,,J 8,40 8,1;_ 
t,.83 t,.80 0, 79 
O,'ft• 15.-:•t, 5 • .:.4 
... ~ • .:.o .07 

PEAt ELEvATION(FEETl 
!RUNOFF! 
(RUNOFF; 

TIME INC~E~i:NT = .LO H(JURS 
.00 ,1),) ,Or) 

77 .15 71:,, 75 74.5:.. 
i..5,88 :..:._,44 .:.1_l, 31 
1 ;, 1 f ;~;,:0 1:...44 

0 05 
,, 

,o'3 0 .~': 

7.8, 7.6? 7.43 
o,81_1 ~. t'2 o.t.=. 
4.~(l 3.57 ..... :::~ 

.01 

DRAINAGE AREA = 
.05 ,l::b 

70.K. t:.,ti.04 
li3, ti 17.~8 
1~.1(1 11. f'O 

(; -e-
, ,,_J q •I=: • ! _! 

7 • .=.o 7.11 
t,,t'3 o.84 
.:. .11;, l ,t,,_1 

.00 CFS 

,00 CFS 

JOB 1 PASS 4 
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,00 CFS 

,44 SQ.Ml. 
4.72 

oO. 3,::, 
lo.LO 
11.54 
9.0Z 
b,9Q 

t.83 
1.1.:. 

,(il1 CFS 



+ 
1-J .b,J /01,'tU O.Y'J 

I 1 FIRST POINT OF FLAT PEAK 

TINE(HRSl 
10,00 
10.00 ,~ 
H,00 
14,00 
16.0<.J 
16.00 
18.00 
18.00 
20.00 
Z0.00 
!.Z.00 
i..2.00 
:4.00 
.=_4,(,0 

FIRST HYDRO!i'R~PH POINT , 
DISCH& .00 ,(J(> 

ELEV 7o0.30 7o0,80 
DISCH\:! 

ELEV 
DISCHG 

ELEV 
DISC HG 

ELEI' 
DISCHG 

ELEV 
D!SCHG 

ELEV 
Dl5CrG 

ELEV 
D!SCHG 

i:LEV 

1. 3t, 
ft,1,50 

o.70 
7t,l. 78 

8.48 
761.87 

8.87 
ft,! .8•;, 

8.95 
hl.QO 

8.81:. 

'o,t,7 
7e,1,f'8 

1.59 
7t.l.52 

7 .10 
701,80 

8.54 
fol ,87 

8.89 
701,8::; 

e.95 
70 1. 0(1 

,., ,-,, 
0,0) 

hl. 8,:, 
f',t,5 

hi.88 

.W HOURS TIPIE INC:REIIENT , .20 HOURS 
.00 .00 ,(,0 ,00 ,00 

760,80 760.80 760.!:0 7o0.80 760.30 
1. 98 2.53 3.18 3.85 4.51 

701.54 761,56 761,1,0 761,63 7ol.67 
7.43 7.68 7 .rn s.o3 8. 15 

7ol.8Z 7ol .83 761.[>I 761.85 7ol .85 
8,59 8.64 8,1,8 8. 7i. 8. 76 

7ol .88 761.88 7o1.f8 7d.88 7ol.89 
8,91 8.92 8,1'3 8.94 8.95 

fol ,89 7ol.89 761.[:9 7ol.89 7ol.89 
8.05 8.94 8. c,3 8. 9~ 8. Ql 

761.89 761.89 761.t:9 7tl.89 7bl,89 
s.s1 8. n a. H 3. 75 a. 74 

Tt-1.8"' 7ol.8'-' 761.f,'? fol.8';1 761.88 
8.t-3 8,61) 8.t,6 8.5.=. 8.47 

?ol.88 ?t.1.88 fol .f3 761.87 fol .87 

✓~,, 

TRi..O XEQ 06-~1-Q{ 17:5:3 
REV PC o0 18Jt • .=.i 

OWOSSO DRAIN - FPMS - SHIAWASSEE co.r l. 06-Z0-''4 
E,,!ST!NG CONDITIONS-:4 HOUR TYPE JI ~TORM DISTRIBUTION 

,.':t,/)0 

Z6,C~J 
28.00 
ZB.oo .; 
32.00 
JZ.00 
.34.00 
34.00 
36,00 
36.00 
2,8,00 
38.0(1 
40,00 
40,0t) 
coo 
4Z.uo 
44.00 
44,ilO 
46.JIJ 
46.00 
4:3,,)-0 

48.(ill 

5(1,00 
50.00 
5.:_,,)(l 

~'--00 
54,(liJ 

54.00 •: 5::,1)1) 

DISC,G 
ELEV 

ili5Ck6 
ELEV 

D!SCHG 
ELEV 

DJSCHG 
ELEV 

DECH•i 
ELEV 

DISC,0 G 
ELEV 

DISC.HG 
ELEV 

DISC;,G 
ELEV 

DI~C~J 
ELEV 

DISCHG 
ELEV 

DISCH\j 
ELEV 

DlSCrlti 
ELEV 

E~EV 
DISCr.b 

ELt~ 

ELEV 

E:..C.i 

0 - :, ,_,.,__, 

7t,1.)::t, 

7.5:_ 
7ul.8:.. 

t.,,8t, 

7d.7q 

t>,~t, 

76l.7o 

5.71 
7ol.E 

7b1.70 
4, 75 

?t.l,t,8 

4, 3• 
7ol .t,b 

fol .o4 

J.ol 
7ol.o;_ 

761.t.0 
3.01 

fo!.59 
:...IA 

ft.1.57 
~.'5(l 

h1.5o 
~.:8 

h,1.55 
~ .(1·:: 

8. lo 
7ol,85 

7.45 
761.82 

o.80 
7t.1.78 

t,.i:o 
fol. 75 

5,t,t, 

761. 73 
5.lo 

701. 70 
4.71 

7ol.o8 
4.30 

fol .o5 
3.92 

761.04 
.3.58 

7ol.o2 
J.:o 

761,oO 
:_,98 

hl.5,:;. 
:.72 

701.57 
:...48 

fl.:,1. So 
:_,:_b 

lt,1.55 
:.. ,(),_ 

7oi.54 
,-.. -

1. ,:,c, 

71.:,1.53 

8,09 
7ol.8.5 

7.38 
7ol.8l 

b,73 

7ol. 78 
o.14 

7ol,75 
5.ol 

761. 7i. 
5.11 

7~1.70 
4.o? 

'i61,o7 
4.i:o 

7ol .o5 
3.88 

7b1 .t..3 
3.54 

7ol.o;_ 
3 .. :J 

761,oO 
- .-.c
.... ~.J 

101.5•:; 
.:..e•:-i-

761.57 
:.4<> 

f,_,l.'51.) 

.:..i~.4 

7tl.55 

7':<!.54 
1.f,f 

8,01 
7ol,85 

7.31 
701.81 

6,07 
761.78 

o.0° 
761. 75 

5.55 
761. 72 

5.07 
761.60 

4.6~ 
7t.1 ,67 

4,z;_ 
701.05 

3.51 
7ol.t,1 

3.:o 
761,oO 

L.O~ 
7t1.58 

:,o7 

7o1. 51 
2.43 

761.5t 

ft1.54 
1.::,5 

ft,1.5::, 

7,14 
7o!.t4 

7 .25 
76Ul 

6.t 1 

761. 77 
6.C3 

7ol. 74 
s.~o 

761. 72 
5.c: 

7ol.i9 

7ol .t 7 
4. 18 

7t,l .t5 

7o!,t3 
3.48 

fol.ti 
3.18 

7o1.tO 
.::::;o 

7ol.c8 

Tol.~7 
:.41 

761 .~o 
.=. • .=.o 

71=,1.55 
.=_, (l .J. 

{':,1-~4 

i.d 
h!. ~~ 

7.t:7 
7ol,84 

7, 18 
7d.80 

t,,55 
761. 77 

i:: ,-,,-, 
';,J,70 

7tl, 74 
5.45 

h!,71 
4.98 

7t.l.t,C"/ 

4.54 
{1)1.b7 

4, 14 
fo1.o5 

3.iS 
7ol,o3 

3.45 
fol.ol 

3.15 
761.o0 

- ,, ... 
,_,of 

701.58 
.... ti ... 

Tt,1.57 

/o1.5o 
.=..18 

lti.55 
1.0:. 

h!.S.1 
J .f._ 

7.80 
7o!.84 

7.11 
7ol .80 

o.49 
761.77 

5.92 
7ol,74 

5.40 
fol. 71 

4,93 
7b1.c,C"/ 

4.50 
7b1.o7 

4.10 
761.o4 

3.74 
7t1 .o3 

' r .... •,'t ... 

761.ol 
3.1~ 

7b1.5'4 
.=..84 

Tol.58 
:.oO 

7:,1.57 
- -, .... 
,_, )I 

fo1.1:"i4 
1 07 

h1.:1~: 
1,81_1 

DRAINAGE AREA, 
.01 ,07 

760.80 760.84 
5,13 5.71 

761.70 761.73 
8.~5 8.:<-1 

7ol.Bo 761,86 
8. 79 8.8Z 

761.89 761.89 
8.95 8,95 

fol.?(> 761. 90 
8. 90 8.38 

761.89 761.39 
8.72 8.70 

7ol,88 701.88 
8.42 8.36 

7ol.87 761.80 

'. 

7. 73 
7ol.83 

7.05 
761.80 

6.43 
761, 77 

5.87 
761.74 

5.35 
761. 71 

4.89 
7ol.o9 

4,40 
761,oo 

4.07 
7ol .o4 

3,71 
fo1.o2 

3,39 
7ol ,ol 

3 I 09 
761.59 

:..sz 
fol .58 

:.57 
7ol.57 

.=.. 35 
Tt.1.55 

:.14 
Tbl.54 

1. -;-c· 

7.oo 
fol .83 

6,9? 
761. 79 

6.37 
761,76 

5.82 
761,73 

5.31 
761. 71 

4.84 
7ol.68 

4.4" 
7o1.66 

4.03 
7d.64 

3.08 
7ol.62 

3.35 
7ol.ol 

3,0o 
761.59 

fol.58 
.=..55 

fo1.5ti 

• <. 
.... 1 ... 

761.54 
1. •:::4 

i..T" 

,44 SQ.MI. 
,58 

761,11 
6,23 

761,75 
8.42 

761.87 
8,85 

761.89 
8.95 

761.90 
8.86 

761.89 
8,69 

761.88 
3.30 

761.86 

JOB 1 PASS 4 
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7,59 
701.82 

6.92 
761. 79 

o.3Z 
761.76 

5.76 
7ol.73 

5.20 
7o1. 70 

4.80 
761.68 

4,38 
761 ,66 

3,90 

7ol.64 
3.64 

fol .6i. 
-, -,-,:,, ::u_ 

7o1 .60 
3.03 

761.5':i 
:. 77 

701.58 
~.5.=. 

701,50 

'-. 30 
hl.55 

.=..1 (i 
/1:,1.54 

1 ·r 

. -.:;: 
! • r .' 



INPUT HYDROGRAPHS= 5,1 

PEAK TIMElHRSl 
14.62 
16.88 

OUTPUT HYDROGRAPH= 7 

PEAi< DISCHARGE(CFS) 
123.94 
119.65 

PEAi< El.EVATION(FEETl 
(NULL) 

(NULU 

.F VOLU~i: ABOVE BASEFLO~ = 1.07 WATERSHED INCHES, lb33.59 Cl"S-HRS, 135.00 ACRE-FEET; BASEFLOW = 

,JPERATiON RUNOFF CROSS SECTION 13 

1R:u )~EQ t)b-ll-Q4 H:58 
REV PC 09/83(.:) 

OWOSSO DRAIN - FPMS - SHiA~ASSEE CD.M: • Ob-;:0-94 
EXISTING CONDITIONS-~4 HOUR TYPE II S,ORM DISTRIBUTION 

,Ir.E,HRSi 
lU.t10 
l<,vV 
14.UO 
lt.,00 
18.0(J 

• .:4.UO 
Z.6.00 

OUTPUT H'{Df\:JGKA~'H= ~ 

AREA= .4o SQ Mi iNPUT RUNOFF CURVE= 73. 
INTERNAL HYD/i06RAPH TIME INCREMENT= .188'? HOURS 

PEAt TIME(HR51 
13.23 

PEAi, DISCHAR6E(CFS) 
80.30 

FIRST HYDROGR~PH PiJINT = ,(JO HOURS 
DISC HG ,tjO ,(,(l .00 .00 
DISCHG 14.o•j .:7 ,40 41.41 56.0'-
DISCHG 71,16 07.09 6'-.54 57.58 
DISCHG 21.o7 .:O.Ot, 18.78 17.74 
DISCHG 13.74 1 J. 37 13. 01 E.o4 
D!SCHG 10.64 10.40 10.1'5 9,88 
DlSCHG 8. !l 8.18 8.08 7,99 
DISChG 7.15 7.5D 7.:3 b,7b 
D!SCHG .=..'-5 1. 73 1.36 1.00 

RUNOFF vOLUrf ABOVE B~SEFLOW = 1.0·> WATERSHED INCHES, 

OPERATION RUNOFF CROSS SECTION 14 

TIMEiHRS) 
10,(l(i 

.t.=.. 1)0 

14.0(· 
it,. (l;) 

18,(l(l 

:.11.r::r1 
:'-,.(ltj 

,:.;,O(l • , 

OUTPlJT HYDRCIGRAPH= 5 
AREA= .l' SQ i'!i INPUT RUNOFF CURVE= o!. 
!NTEF:NAL !-iYDr:O\JRAPH TifiiE INCREr11ENT= .l!bBO HDURS 

PEAr TIME1riRSJ 
lZ..41 

FIRST H'IDPOGF:APH 
DISCHG • (l(l 

D!SCHG 9,,:;_ 
DISCHG 6.01 
DIS(HG 3.f') 
[lI5(H5 ?.11 
DIS(>iG :. St, 
DiSC:-i\J '-,.O:: 
[iiSC~S j •=<(J ' . 

vC1:...1.:1:~ .,Kl\:: ~.::.St:Fu).il = 

PEAY.. DISC.HAR\JCICFS) 
a.n 
z..1.: 

POINT = .00 HOURS 
• (11) .0(1 .Ou 

~4.57 :7.lb ~5.01 
t,,05 5.'58 '5.15 
·, ,. 3.71 3.7(1 :,. f 1 

2,92 ::.. 78 .=..08 
- -. :.:i .: , 1 l_! .,.,;,o 

:.O'? :.09 :.10 
1.59 • 9•J .50 

• _1,._ :,;~TEPSHED It~(r1~S, 

TIME OF WNCENTRATION= 1. 70 HOURS 

TIME 

' , .. 
PEAK ELEVATION(FEET) 

(RUNOFF) 

iNCf:EMENT = .20 HOURS 
.0\1 .03 • li: 

10.1; 78.71 80.2.7 
5~ • .=.ti 41j,b~ 40.76 
lb.8~1 16. 19 15.'53 
12.:t, 11.~0 11.59 
9.58 9,28 9.03 
7.91 7.& . 7.82 
o. lt, 5.44 4.70 

,O,:' .44 .L5 

., . , , 

DRAINAGE AREA = 
• 37 1.25 

79.40 77.47 
34.73 28.81 
15.04 14.55 
11.3: 11.08 
8.80 8,61 
7.80 7.80 
4.00 3.37 

• 11 .03 

3:4,o' CFS-HRS, :t,,83 ;;CRE-FEET; BASEFLOi~ • 

TIME OF WNCENTRATION= .51 HOURS 

PE!.t. ELEV 4Tl ON ( FEET/ 
\RUNOFF) 
1RU;,•JFFl 

Tltr':E IrKFEMENT = • .=.o !-/OURS 
I (Jil 

:o. 3t, 
4. 7c, 

,{jfj 

i4.45 
4.45 
3.4~ 

, LJ() 

10.n 
4.2l:' 
3. 3(i 
- C ,...,f_,J 

:..11 

DRAIN4GE ARE4 = 
.% .00 

9.a 8.i:(I 
4. 16 3,99 
3.~3 3.~1 
~. bt, l..01 
:.1)0 :.o7 
:. 1.=. .... it.. 

,00 CFS 

JOB 1 PASS 4 
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.4o SQ.MI. 
5.ZZ. 

74,6b 
2.4.li 
14. 13 
10.86 
8,45 
7.80 
2.78 

.00 

.00 CFS 

.la SQ.ML 
• 3,:, 

7. 31 
.3.85 
3.~l 
Z..67 
:..iJ7 
~. 1:. 

.(1(1 CFS 



JJ,Vl 
Z3.58 

9J,ll 
9.93 

(NULL! 
(NUU.l 

RUh'OFf VOLll~E ABOVE BASEFLOW = .93 WATERSHED INCIJES, 388,05 CFS-HRS, 32.07 ACRE-FEET; BASEFLOil = .00 CFS 

T.EQ Oo·i.1·94 17:58 
REV PC 00/83( .Zl 

OWOSSO DRAIN - FPMS - SHIAWASSEE CO.MI. 06-20-04 
EXISTING CONDITIONS-24 HOUR T\'PE II STORM DISTRIBUTION 

OPE~HION ADD,iD C!i1JSS SECTION 16 
INPUT HYDROGRAPHS, 4, 7 OUTPUT HYDROGRAPH, Z 

PE/.• lill:c\HRS) 
13.58 

PEA, D!SOIARGEICFS) 
200.o6 

PEAV. ELEVATION(FEETl 
(NULU 

JOB 1 PASS 4 
PA6E 7Z · 

RUNOFF VOLUMt ABOVE BASEFLOW , 1.04 WATERSHED INCHES, ~0:1.04 CFS-HRS, 107.07 A,CRE-FEET; BASEFLOW ' .00 CFS 
./~ ,, 

.., .. '·.: 
' •, 

OPERATION RUNOFF CROSS SECTION 17 
OUTPUT HYDR06RAPH, 6 

AREA, .44 SQ MI INPUT RUNOFF CURVE= 70. TIME OF CONCENTRATION, .83 HOURS 

Ti.RSI 
u 

JjJO 
14.00 
1,.,,0 
18.00 
"0.00 
2.:.00 
24.1)0 

INTERNAL HYDR06RI.PH TIME INCREMENT= • 1107 HOURS 

PEAi TIME<HRSI 
1:..50 

PEAK D!SCHARGE(CFSI 
106.09 

o.87 

FIRST HYDR06RAPH POINT= ,00 HOURS 
DISCHfi • (l(I .oo .oo .Or) 

DISCHG 34.59 72.13 1U3,(13 105,oz 
DISC HG <9.i.J 25.81 23. 17 ;J,00 
DISC HG 13.57 13.:1 12.09 1.=..80 
DISCH6 10. 7: 1,:,. 33 9.92 Q,5S 
D!SCH6 8.07 8.35 7.94 7.58 
D!SCHG o.78 o.79 o.80 o.81 
DISCH•j 6.67 6.0o 5 .01 3.74 

PEA! ELEVATIONffEETl 
IRUNOFFI 
(RUNOFF I 

TIME INCREMENT, ,i.0 HOURS 
,l"1 .00 .00 

99,tiZ. 89.75 77.46 
19.)7 17,o4 16.46 
1~.M 12.13 11. 75 

Q, ·:o 9.09 8,04 
7 -~ 8 7.05 t,,80 

o.::z 6 Q') ,v, b,85 
:.,.1 1.u8 ."7 

DRAINAGE AREA, 
.Ot. .9o 

o3.1~ 47. 73 
15.57 14.81 
11.45 11.,:i 
8.85 8.83 
6. 7,, t,,fo 

b,80 6.87 
.40 .15 

.44 SQ.Ml. 
7.8:0 

35.19 
14.11 
11.00 

,-, .-,-c,,o,__ 

ti.77 
o.85 

.lC 

RUNOFF VOLUME ABOVE BASEFLOW = .93 WATERSHED INCHES, :63.8t lfS-HRS, i.L81 ACRE-FEET; BASEFLOW, ,00 CFS 

OfER,TlON ADDH'/0 CROSS !,ECT!ON 18 
INPUT HY0o1]GRAPHS, i.,o OUTPUT HYDROGRAPH, l 

PEAt. TJME\HRS) 
12..07 

PEAt DISCHARGE\CFSI 
~84.47 

PEAi ELEVATIONIFEETI 
INULLI 

RUIK<FF VOLUME ABOVE BASEFLOW , l.v: WATERSHED INCHES, :Z85.50 1,FS-HRS, 188,87 ACRE-FEET; BASEFLOW , .C•O CFS 

OPrnP.T!uN ,RUNOFF c,:lJSS SECTION l 0 

OUTPUT H<D~OGRAP~= 7 
AREA= .1.: SQ MI INPLJ T RUNOFF CURVE= 77. Tlr1E (IF ! ONCENTRA TION= 1. .:.1 HOURS 
WTERNAL HYDPOGRAPI-I TIME HKRE~iENT= • it,13 HOURS • 1:...:::(1 

:..- . :,; 
PEAi i:LEVA'Wi~(FEE"il 

\ qUf~CtFF l 
1 Rl!t~ff~: 



I OLV /\tll uo-,1-y4 11 :0ll 

REV PC 09/83( .21 
UWUobU Utt/UN - fi'PIS - SHIIIIIASbE.£ CO.Ill. Ob-i.0-:14 
EXISTING CONDITIOl!S-24 HOUR TYPE II !iTORJII DISTRIBUTION 

Tl~E(HRSl FIRST HYDROGRAPH POINT= .00 HOURS Tli'IE JNCREJIIEtlT = .ZO HOURS 
10.00 DISCHG .00 .01 .03 .08 • '8 .35 .ol 

.0 DISCHG 11.44 20.2.9 29.23 36.36 37.i-3 36.36 34.35 
1,.00 DJSCHG 21.87 18.10 14.32 11.IZ 9.:9 8.14 7.40 
16.00 DISCHG 5.59 5,33 5.14 4.08 4.ir3 4.70 4.50 
18.00 DISCHG 4.IZ 4.00 3.87 3.73 3.<>1 3.51 3.43 
20.00 D!S{.HG 3.ZI 3.13 3.03 2.93 2.l:3 z. 74 2.67 
22.00 DISCH, i:.48 2.46 2.45 2.45 2.45 2.46 2.46 
24.00 DISCHG .=..42 Z.31 Z.11 1.83 I .!ii 1.20 .94 
26.00 DISCHG .LO .10 .04 .01 .oo 

DRAINAGE AREA= 
.98 1.81 

31.81 28.78 
6.79 6.31 
4.43 4.32 
3.36 3.32 
2.00 2.55 
2.46 i..46 

.70 .50 

RUNOFF VOLUP!E ABOVE f:~SEFLOW = 1. -34 WATERSHED rnCHES, 112. 15 (.FS-HRS, .,.a ACRE-FEET; BASEFLOW , 

OPERATION REAC11 CROSS SEC TI ON LO 
INPUT HYDROGRAPH0 7 OUTPUT HIDROGRAPH= 3 

JO~ I PASS 4 
PAii£ 73 

.13 SQ.MI. 
4.46 

25.45 
5.9Z 
4.ZZ 
3.27 
2.51 
2.46 

.33 

.00 CFS 

LENGTH , 3100.00 FEET INPUT , COEFFICIENTS RELATEII TO CROSS SECTIONAt AREA, )(' • 71 1 M= 1.31 
0 MODIFIED ATHJN ROUTING COEFFICIENT = .43 PEAJ:' TRl1VEL TIME , .60 HOURS

0 

' • ' 

I 

PEAl, Tir.ErnRSl 
13.35 
;_3,3::: 

PEAr. DISCHARGE(CFSl 
33.98 

l.4b 

PEAf. ELEvATIONIFEETl 
(NULLJ 
!NULL! 

RUNOFF VOLUME ABOVE BASEFLOW , 1.34 WATERSHED INCHES, 112.11 ( FS-HRS, o.zo ACRE-FEET; BASEFLOW , .00 CFS 

OPERATION RUNOFF moss SECTION Zl 
OUTPUT tlYDROGRAf'H' o • I.RE.A, .09 SQ I'll INPUT RUr/OFF CURVE, 75. TIME OF (ONCErHRAT!Oi•i 0 I.lo HOURS 

Tlr~E(HRSl 
10.00 
1~.00 
14.00 
lo.0(1 

!B.00 
~i),00 
LZ..00 
Z4.00 
Zo.00 

Ir, TERN~L HYDROGRAPH TI~E INCREMENT= .1547 HOURS 

PEAr, n~EIHRS/ 
12.79 

PEAK DISCHARGE(CFSl 

flRST HYDROGRAPH POINT 
OISCHG .oo .oo 
DISCHG 6.95 1.:..85 
DISCHG 13.~0 10.68 
DISCHG 3.59 3.43 
D!Sc~S 2.08 2.60 
DISCHG ;_ ,09 ~.04 
DISCH<, 1.v.:. I .ol 
DISCH\J 1.59 1.51 
DISlti1; • 10 .04 

= 

- --. r,-;, 
t..),OL 

.oo HOURS 
.00 

18.79 
8.i.o 
3.31 
i.51 
1 ~,-. 

• 0 

1.ol 
1.37 
.01 

.00 
~3.11 
o.57 
3.z: 
Z.4i. 
1.91 
1,1:)1 

1.1'3 
.00 

TIME 

PEAf, ELEVATIONIFEETl 
(RUNOFFl 
!RUNOFF/ 

INIREMENT, .:o HOURS 
.ol .07 .18 

.::i.,,z 22.97 ~1.o0 
5.?0 5.1.:. 4.o7 
3. 3 3.05 ;_,qt, 

2,,;4 :.:8 - - -, 
L .... J 

1,::4 1,70 1.74 
1.,,1 1.ol 1.6c 

,'It, ,75 .57 

DRAINAGE AREA ' ,0'' SQ.Ml. 
.3o .79 i..47 

19.88 17.88 15.oc 
4.31 4.<;i. 3.78 
:.87 2.80 :.74 
i:.19 c. lo :.. 13 
1.70 l.60 1.64 
1.62 1.02 1.6: 
• 4C: .2.9 .18 

RL1NOFF VOLUi'lE AE'OVE i:,ASEFLO~l = 1..:.1 WATEFiSHED INCH~S, 7(l.38 \FS-ti~S, 5.c·.: ACRE-FEET; BASEi="L,)W = .00 CFS 

OPERATION P.DD~YD CROSS SECTIOt~ ...... 

C!PlDS~1] DRt:IN - FPPiS - SHL;i~,;~;EE C1=·.;1L (,o-.:.1)-c•1;. 

E1:ISTIM~ (C1NDITlONS-,A 1-!0ll~ I\PE :tI STORi•i ~iJTRIPuTICIN 
Jm: ~ pµs~ .; 

PtJ:-E r, 



IJ, I I 

23,66 
55.a 
4.08 

INULLJ 
(NULL) 

RUNOFF VOLUi'IE ABOVE BASEFLOW = 1,29 WATERSHED INCHES, IBZ,48 CFS-HRS, 15,08 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION RUNOFF CROSS SECTION 23 

. • OUTPUT HYDR~~: 6 ____ _ _ _ __ 
A~= .If~ ~I !Nt'UI HUNUrr lUHVt= N. 1rnt Ur LIJNLtNIHAIIUN= i.3o HOURS 
INTERNAL HVDROGRAPH TIME INCREMENT= .1813 HOURS 

PEAK TIME<HRS) 
12,88 
2J.59 

PEAK DISCHARGE(CFS) 
50.44 
3,38 

PEAK ELEVATION(FEETl 
(R'JNOff l 
(RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLOW = 1.47 WATERSHED INCHES, 160.77 C'S-HRS, 13.Z9 ACRE-FEET; BASEFLO~ = ,U1) CFS 

OPERATION ADDHYD CROSS SECTION Z4 
INPUT HVDROG!lAPHS= 6,2 

PEAK TIME(HRS) 
1.3.05 
23,61 

OUTPUT HYDROGRAPH= 3 

PEAr. DISCHARGE(CFSl 
~ ,.,. -c 
lV't.LU 

7.46 

PEN, ELEVAT!ONIFE.l,Tl 
\NULL) 
1NULU 

., . , 

RUNOFF VOLUME Af,-OVE BASEFLOW = !.Jo WATERSHED INCHES, 343.:, CFS-fiRS, 28.37 AcRE-FEET; BASEFLOW = .oc, CFS 

OPERATION RESvOR STRUCTURE 4 
INPUT HYDROGRAPH= 3 OUTPUT HVDROGRAPH= 6 
SURFACE ELEVATION= 737,90 

• PEA~ TIME(HRSI PEAK DISLrlARGE(CFSl PEAt, ELEVATION<FEETl 
15.50 z.z.. 77 740.Z•i 

TIMEiHRSl FIRST HVDROGRAPH POINT = .oo HOURS TIME INCREMENT= .:o HOURS 
10.00 DISCHG .00 .-01 .01 .02 ,("t .07 .1 ... 
lU.00 ELEV 737 ,9(1 737.00 737. '40 737 .90 737.,·o 737.~1 737."J 
12.00 DiSCHG 1.19 2.43 4.4.:. 7.14 10.::8 13.78 17.10 
1;:.00 ELEV 73B.U3 738. 17 738.40 73e.70 73ci,r_17 73q ,4E1 135~ .Si. 
14.00 DiSCHG Zl.17 iJ ·" 7 z:.01 :i.. )6 2-::...M i.c.o7 :..z... 74 
i4.00 ELEV 740.i8 740,Zi 74(1,:_4 740.Zo 740.: 7 740.~a 740.lq 
lo.00 DISCHG 22..71 :..:...6t, ~2.e>O l..2.54 ,_i.. .. 7 :z.39 Zi.. 32. 
16.00 ELEV 740.Z9 740 • .28 740.:8 740,1.7 740,,7 740,Z.b 740.:o 
18.00 DISCHG i.1. 97 i:1.88 .:1. 78 i.1.08 Zl /,8 :1 ,47 :..1. 37 
18.00 ELEV 740.i.3 74u • .::.3 740.l..:.. 740.cl 740 .. 0 740,i.O 740.19 
i.0.00 D!SCHG 1.0.93 2.0.22. :0.11 Z0.5> i:0.47 L0.3h :o.;.4 
:L•.uo ELEv 74<).16 740.15 740. 14 740.13 740. ~: 740.li: 740.11 

IR.:O :{EQ 06-21-Q4 17:58 
REV l'C 0"/83(.:, 

OWOSSO DRAIN - FP~S - SHIAWASSEE CO.lli. Ot.-:0-94 
EXl5TiN\i CONDITIONS-:4 HOUR T1PE Il :,TOR~ Dl51RlBU11DN 

L::...0(1 

:.:...uo •: 
:..,:., 1)(1 

D!SCHG 
ELEY 

VIS('i6 
!:!...EV 

LJ!~LhG 
eLEV 

E'..-EV 

19./5 
[4(1.07 

'~. :·t: 
;~:=·. Qf 

19 • .:::,3 

/4').07 
17 .t:.; 

7~'(/ .,: ') 

73c•.4fl 

'-' • .:::.l 
7~8:-,? 

1,::,,51 
740.(it, 

17.44 

e.c::-
1 :8. (11) 

1"'. 3,:, 
740.,)5 
17.•Jl 

7~":' .81 
,:.44 

73,::,,~•(l 

7 :,,:,. C'/ 

19 .. :7 
74(•.•)4 

lo ,,:,1 

7":.,-:i. 17 
~ l. ,·,,;, 

t=·;-:i. =5 

,--.,-, •
j J:), =·~ 

r'. 15 
740.03 

< - , c, 
l'-'• l '.J 

10. 1)3 

740.(12. 

t::":',. '.)~ 

~ l. :.:_ 

7~~·.7:, 

DRAIN4GE 
, l '~ 

i37,9:.. 
J9, 11 

740.~3 
:,;__, 7o 

740.~9 
Z.2.2.3 

740,Z.5 
21.2.o 

740,18 
:0.1i. 

740,10 

1f:. ·=·:.. 
74n.(i.=_ 

11:i • .::.; 

10. 71 
7":_": • .:.1) 

7. ~-5 

AREA = 
. 31 

737, 94 
l'=i,88 

74U.08 
::.76 

7 40 ,:_,:, 
2.Z..15 

740.:..5 
l..1 .15 

740.17 
:..O.Of) 

740.oq 

18.BO 
741J,(Jl 

14. ·:·i) 

iO. ::i 
7:,•·1.0~ 

.'.<9 SQ.MI. 
.57 

737,'fD 
ZC•.57 

740,13 
2:._,74 

740,;...'i 
i:Z.Oo 

740.Z4 
21.04 

740. 17 
19.BB 

740.08 

JOB 1 PASS 4 
PAGE 75 

18.oo 
7 41:, .fJO 

14, 3.=, 
730,51 

,::i. ,:,3 

';,,81 

~. -, 



,:,L..VV Ul~ll 't.:.:,v ~ . .,,, 't. ii 't.VL ,:,.c I ;:.,. 'J ,:, • .J7 ,:,.'tb ,:, • ,:,,j 

32.00 El.EV 738,41 738.39 738.37 738.35 738.,3 738.32 738,30 738.29 738.27 
34.00 DISCH6 3,09 2,97 2,86 2,76 2.!5 2.56 2.46 2.37 2.28 
34,00 ELEV 738.25 738.23 738.22 738.21 738.10 738.19 738.18 738.17 738.16 
36.00 Dlsa«; 2.12 2.04 1.96 1.89 I .El 1.75 l.o9 1.63 1.57 
36.00 ELEV 738. 14 738.13 738,12 738.11 738.10 738. 10 738.09 738.08 738.08 
38.00 DISC11G 1.45 1.40 1.35 1.30 I .15 1.20 I. 16 1.12 1.07 I. ELEV 738.06 738.06 738,05 738.05 738.(4 738,V4 728.03 738.03 738.02 
,;::r;w DISCtlG LOO .96 .n .89 .to .8L ,79 .77 .74 
40.00 ELEV 738.01 738.01 738.00 738.00 738.(0 737.99 737, 9·t 737. 99 737.98 
42.00 DISCHG ,68 .66 .63 ,61 .t9 .57 .54 .52 .51 
42.00 ELEV 737 .98 737,97 737.97 737.97 737.17 737. 9o 737,96 737. 96 737. 9o 
44.00 DISCHG ,47 .45 .43 .42 .40 -~ .37 .36 .35 
44.00 ELEV 737.95 737,95 737.95 737.95 737.15 737,94 737,94 737,94 737.94 
46.00 DISCHG .3Z .31 .30 .2.9 .:8 .:7 • O:t, .2:5 .:4 
46.00 ELEV 737.94 737.93 737.93 737,93 737. 53 737.93 737, 03 737.93 737.93 
48.00 D15CHG ,:;-; .21 .20 .:o l';j- .18 .18 .17 .lt, ,u.. 

48.00 ELEV 737. 92 737.92 737.9Z. 737,9;_ 737 ;=i._ 737 ;=i;_ 737. 0;_ 737.-=ii._ 737 .•=s~ 

50.00 DISCHG .15 .15 .14 .14 .13 .13 .1: . IL .1 l 
50,00 ELEV 737. 9i. 737.9"2 737.92 737,92 737.',! 737. 91 7:'7.91 737, 91 737. 91 
52.00 DISCliG .10 .10 • 10 (1(, ,(G .O'l 0··· • C .08 .08 
5i..OO ELEV 737.91 737. 91 737.91 737. 91 737.('! . 737. 01 7.37~91 737.91 737.'>l 
i:;:,tt ui\ nr.:-rui:. '7 ,,7 07 A. 

'. ~-..: 
;,rr.vv Ul;J\.,n\J ,v, .v, .v, ,VO .Co .06 ,Ob ,V:J , .05 
54.00 ELEV 737.91 737. 91 737.91 737 ,91 737,11 737,91 737.91 737.91 737.91 
5o.OO DISCHG .0~1 .05 .05 .04 .(4 .04 .(,4 ,(14 .04 
56 .00 ELEV 737.91 737. 91 737.91 737.90 737. rn 737.90 737. 9() 737. oo 737,90 
58.00 DISCHG .01 .03 .03 .03 .(3 .03 .03 .03 .o.=. 
58.00 ELEV 737. 90 737.90 737.90 737,00 737 .•:'O 737,\/0 7:'7,% 137 .?(! 737 .90 

RUNOFF VOLUi<iE ABOVE BASEFLOW = !.Jo l!ATERSHED INCHES, 343.17 CFS-HRS, :S.3o AcRE-FEET; BASEFLOW = 

O.ION ADDrlYD CROSS SECTION ~5 
INPUT HYDROGRAPHS= 611 OUTPUT HYDROGRAPH= 5 

PEA• TIME(HRSl PEAK DISCHARGE!Cf51 PEA~ ELEVATION(FEETl 
13.02 218.ZZ tNIJLL) 

RUNOFF !OLUME ABOVE BASEFLOW = 1.0o l!ATERSHED INCHES, :6L8.o7 CFS-HRS, cl7.:3 ACRE-FEET; BASEFL@ , 

TR:O XEQ 06-Z!-94 17:53 
REV PC 09/83(,2) 

OWOSSO DRAIN - FF1"S - SHIA~ASSi:E CO.NI. <Jo-:0-94 
EXISTING rnt,DITIONS-,:4 HOUR T\PE II ,,TOR~ DISTRIBUTION 

C:PERATION RESvOR STRUCTUF'E 5 

1 I:-iE\HRSJ 
j(,, (JI) •) 

J 

i .:j.. t_)(, 

INPUT HYDROGRAPH= 5 OUTPUT hYDROGRAPH= 7 
SURFACE ELEVATION= 731.80 

PEA!, TIME(HRSJ 
19.''l 

PEAY DISCHARGE!CFSI 
144,l~ 

FIRST HYDROGRAPH POINT = ,00 HOURS 
DIS(HG .01) .CiO .1jr) .01 

CLEV /31.80 T31.81j 731.8(1 731.8,:1 

t..L::.v 

r "' c.Lc.1' 

73~;,41 
·;,5,t,:_ 

i,.k,.i.U 

100.44 

1:·0•• 3•: 

l 1J4. ·=i::._ 

r.::B. :A 
! :,o. ·~,4 

f'EAf, ELEVATIONIFEETJ 
733.81 

Tiri.C IN• REf"iENT = .:..O HOURS 
,n... ,1)4 ,11j 

l !:.. . : '2 
7?S.•i4 

.,.. ,-,,,__. :,,_ 

738.48 
135.1 i 

~31.81 

7;:7,,::4 
ll'?.:..u 
73~:.s1 

[•RAINAGE AREA = 
,:_a 1.:.J~• 

731 .8.: 731.t'C: 
7f,.§ ,:,4.7:.. 

73:::.c: 
1.=.1.81 
733.54 
137 .'t'.:. 

, - • , = 
1 ... ~,1/J 

--.. -, = ... 
I :.,C;, _q 

,:, .t.U 

738.2t-
2.20 

738.15 
1.51 

738.07 
1.03 

738.0: 
. 71 

737.% 
,49 

737.95 
-,-, 

.,:,,:, 

737.94 
- :, ,._.,_, 

737.93 
, lt, 

7-,.,. ,-,-
.J.1,· ... 

.11 
737.91 

,1)7 

737.91 
.uo 

737/n 
.,B 

737.'4(, 
• c,.=_ 

737.'i<j 

,00 CFS 

,00 CFS 

JOB l PASS 4 
PAGE 7t, 

n:...!=· 
,-'(_, . .;.,::_ 

,-.. _, -..;. ,_ '1,5 --:.,-, ·-:,..,· -r~ .. :-- :~.7] -,, ·= -:, -



18.00 
20.00 
20.00 
22.00 
2Z,OO 
24.00 
24.00 • Lv.'UIJ 

28.00 
28.00 
30.00 
30.00 
32,00 
32.00 
34.00 
34.00 
36,00 
36,00 
38.00 
J8.00 
40.00 
40.00 
4Z.OO 
4Z.OO 
44.00 
44.0(1 
46.00 
4t,,00 
4B,OO 
48,00 

• 

illi 
DISCH6 

El.EV 
DISCHG 

El.EV 
DISCHG 

ELEV 
DISCHG 

iliv 
DISCHG 

ELEV 
DISCHG 

ELEV 
DISCHG 

ELEV 
DISCHG 

ELEV 
D!SGHG 

ELEV 
DISCtiG 

ELEV 
DISCHG 

ELEV 
DISCHG 

ELEV 
DISCHG 

ELEv 
DISCHG 

ELEV 
DISCHG 

ELEV 

I SO, II 
144.12 
738.81 
139.92 
738.76 
131.25 
738.66 
117 .19 
i38.49 
99.15 

738.i.7 
81.69 

738.06 
73.11 

737.o5 
o7.o7 

737 ,14 
15.53 

73Z.94 
8.75 

73i..44 
6.78 ,-,., -,,.., 

l,.) ... ,:,v 

5.49 
73:...:..o 

4.51 
73,.:,14 

3.95 
7.3;_,09 

3.45 
Bi..05 

,,~.,~ 
144.04 
738.81 
139, 18 
738.75 
130.22 
738.o5 
115.45 
738.47 
97 .34 

738 • .15 
80.03 

738.(>4 
72..57 

737.oO 
07.12 

131 .o·~ 
13. 73 

732:.81 
8.51 

13z,4;_ 
6,03 

5.38 
7L19 

4.5..: 
73,.:,13 

-, ,-.. -, 
,.),07 

7.3.:..o•:. 
3.41 

73.:..05 

/J~. IY 

143.87 
738.81 
138.41 
738.74 
1Z9.1Z 
738.ol 
113.69 

7:38.45 
95.155 

738.:..3 
78;39 

738.0Z 
1:.03 

737.55 
66.57 

737.04 
12.43 

73~.71 
8.Z8 

732.41 
6.48 

,•,; -:, 
{ ~£. • .:.1 

5.28 
732.1'? 

4.45 
73,:_,13 

3.84 
73:.08 

3.37 
732.05 

I .J<!, IY 

143,o, 
738.81 
137.oO 
738.74 
1~7.91: 
738,bl. 
111.90 
73&.4~ 
93. 77 

738.Zl 
76.79 

738.00 
71.4" 

737 .5u 
b5,40 

730.88 
l 1.59 

73:...o5 
8.01;, 

o. 34 
,-, - .. 
f.) .... ,l.C, 

5. 18 

4.38 

3.79 
73:...os 

3,33 
732.04 

/J~.~I) 

143.2:l 
738.81) 
136.H 
738. 7l 
1.16.61 
738.6') 
110,C,l 
7:l8.4·) 
92.0) 

738. 1:3 
76.ZI 

737.9j 
70.94 

737 .43 
62.83 

73o.5~ 
10,Q~ 

732.ol 
7 .83 

73:._,33 
o,i.0 

5,(19 

73c..17 

732. l~ 
l. 74 

73:,01 

73.1.04 

I .J<!,;;() 

142.87 
738.80 
135. 90 
738.71 
1~5.2Z 
738.59 
108.27 
738.38 
90,24 

738. lo 
75.7i:, 

737,00 
70.40 

737 .40 
54.17 

735. 77 
10.4,j 

732.50 
7.oo 

73::_, 3b 
o.07 

,--. -, - ,I 

/,:1.,_,t..'t 

5.00 
73Z. 17 

4.0:.5 
73:_,11 

3.o·~ 
73::_,07 

73~.04 

{.:itl.01 

142.39 
738. 7Y 
135,01 

738.70 
li.3. 73 
738.57 
106.44 
733.30 
88.50 

738.14 
75 • .:.3 

737.85 
69.85 

737.34 

7.34,t,3 
9.%· 

7":'i.., 53 
7.4, 

7.3.:.. 35 

,-,- - , 
f,'.i.__,L't 

4,-=,l 

73~.lt, 
4. lt, 

132.11 
3.o4 

732.07 
l.~l 

TR20 XEQ 06-21-04 17:58 
REV PC 09/831.:l 

O,iOSSO DRAIN - FPMS - SHIAWASSEE CO.r!. 06-:0-94 
ExISTI~'li CONDJTIONS-~4 H(luR TIPE II ~TORI>! DJSTR!BUTJOr, 

50.00 
5-0.00 
52.00 
52.00 
54.vo 
54.00 
56.00 
56.01) 
58,(JU 

58.UO 

DISCHG 
ELEV 

DiSCHG 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

D!SCHG 
ELEV 

3,(lo 

73:.o~ 
~.B 

rn .. oo 
:...45 

731.98 

731.96 
z..oo 

731.05 

3.02 
732.0: 

2.70 
73Z.,00 

:.43 
731. 98 

~-1" 
731.''6 

1,Q8 

1:;1. 9'3 

,_,t,{ 

n:.ou 
:.40 

731. 98 
:.17 

73!.9o 
1.,:,,0 

7 ii. 94 

~.'lo 
{3i.lJ:.. 

:,t,5 
731.99 

~.38 
731.07 

~.15 
731,91, 

1.94 
731.94 

OPERATION RUNOFF CROSS SECTiC,N ~t, 

• 
OUTPG T HYDRC1GRAf'ri 0 o 

~ -, ,.,-, u, T ,~1,.a ,T' ,.-, l•,.-,rr ,- , 1ru1r - -;- -AREA.= .1.:, .J'../ ,u J.1~ru1 r,u:~•-1rr i..,.;.m.vc.- 1 ... , 

FE~,: nr:::::rR:l 
: ~·. ~(! 

• !)'1 

-
~ ....... .: 

;_(l, 45 

• (10 • (H) 

-,, It i:::.:.·3 

l c; 

n:...1.1 

731.~Q 
2,~b 

731.17 
:.13 

731.''6 
1.-: L 

731.\'4 

:..,8,:,, 
73~.01 

731.'=iQ 
;_, 33 

731,Q/ 

2.11 
731.Q5 

1 • .:-,1 

731.94 

.:..St 

731.99 
:. 31 

B1.•:;•7 
.:..,()Q 

1. :::•J 
B1.:r4 

FEAt ELEVATIOr~t Fi:ET 1 

i,f.:LJNOFF J 

, I)\, • l)j_ 

,(, ,1..: 

{.)o.01 

141.85 
738.79 
134.10 
738.6'1 
1a.18 
n8.55 
104.ol 
7::S.34 
86. ?7 

738.12 
74. 71 

7;·7 .t:O 
bQ,31 

737 .:..CJ 
.:.8.~5 

733_,;,o 

9 .t:.. 
73.":..50 

7.::..c: 
,-,-, -,-, 
f .).__, :,.;, 

5.8L 
,.,,-, --~ 
\.;t.__,._y 

,,3j 
73:._,15 

4.1.c 
n.:..1,_' 

;;,59 
73.:..0t, 

3.17 
73:...1J3 

- ,:,-,_,,_. ... 
73.:..(11 

.::..53 
731.99 

:.:a 

z.o'.) 
731.,:;,5 

1.8( 

7li .''4 

l.:itl,01 

141.i.o 
738. 78 
133. 17 
738.68 
li..(i,56 

73£:.53 
lvZ. 78 
738. 31 

C'5.C1t, 
73:?..10 
74.13 

737.75 
t,8. 76 

737.t.A 
.:.2.. 31 

733.44 
-=• • .3(1 

732.4fi 
7 .11 

,-~- -,-
1,:, ... , ;, ... 

,-,-
/ ,:,._, L_ 

4.75 

4,01) 

73Z... [_le, 

3. 13 
73L.03 

7.;.:., 1)0 

.:..51 
731.'?8 

73! .-,7 
.:..04 

731.'15 
1.85 

731,i:-i4 

tJ0.01 

140.ol 
738.77 
13Z,2~ 
738.67 
118.80 
738.51 
100,9b 

738.29 
'l3.,:7 

738.03 
7~.o4 

737. 70 
1_,:3 • .:. l 

737,lQ 
18.£..:. 

733.14 
.::,v.:. 

T~.":..4o 
l.:,,)'4 

n.:..31 

7~,; - • 
1..:, ....... .1 

4,67 
73:.14 

4,iJl 
73:._,1:,,-, 

3.50 
732.06 

-, '{' 
.).1) 

JOB 1 PASS 4 
PAGE 77 

~- 7ti 
732. .uo 

.::..48 
731.98 

:.:4 
731.90 

i...O~ 
731,v5 

< ,-,-, 
1.0..:, 

,00 CFS 



l~.uo UJ.~l.-11\l J,ol J,/U .:i.ov .) • ::iv 

20.00 DISCHG 2.94 2.88 2.81 2.74 
22.00 DISCHG 2.30 2.27 2,23 2.ZI 
24.00 DISCHG 2.12 2.08 1.99 1.88 
26.00 DISCHG .69 .56 .44 .34 
28.00 DISCHG .oo 

.FF VOLUME ABOVE BASEFLOW, 1.04 WATERSHED INCHES, 

OPERATION ADDHiD CROSS SECTION i:7 
INPUT HYDROGRAPHS, 716 

PEAY TIMEIHR51 
l'~.75 

OUTPUT HYDR06RAPH, 5 

PEAK DISCHARGE(CFS1 
147.1: 

Jo,'11) J,JoU .),'-1 -i.14 J,UI 
~.(b 2..58 Z.51 2.44 2.39 
2.19 2.17 i:.16 2.15 2.14 
l.i3 1.55 1.35 1.17 1.00 

-~ 5 • rn .II .06 .OJ 

8v,Q8 CFS-HRS, 7.1"· ACRE-FEET; BASEFLO~ , 

PEAr E!...EVMIIOi'llFEETl 
{{~LlLLJ 

RUNOFF VOLUME ABOVE BASEFLOfi , 1.06 WATERSHED iNCHE.S, :7i5,o5 •.FS-~RS, ~:,.4: A(RE-f.EET; BA5EFLOW , 

OPERATiON RUNOFF moss SECTION 28 
OUTPUT HYDROGRAPH= o 
AREA, .4~ SQ Ml INPUT RUNOFF CURVE' 78. TIME OF (Oi<CcfJTRATIO:., • c,Y• nm.ms . 

'' . 

1 
INTERNAL HYDROGRAPH TIME INCREMENT, .(,9i.u HOU~S 

TR20 ;{EQ O::.-L1-•J4 17:58 
RtV PC 09/831.:l 

• PEA~ TlMEiHRS) 
lZ.43 
lQ-,58 
Z3.54 

OWOSSO DR~IN - FPMS - 51-!IAWAS~EE CO.t!I. 1)1r.=.o-·~4 
E,aSTING (,(INDITIONS-.:4 HWR T'{PE I~ hTOR/ti DISTF:IBuTION 

PEAr. D15CrlARGE(CFSI 
19t,, 30 

10.oo 
8. 18 

PEAf ELEVATIONiFEETl 
\RUNOFF J 

iRuN•lFF, 
\RUNOFF) 

TIMEIHRSl FIRST HYDROGRAPH POINT ' .UO HOURS T,Mi: IM REl'IENT , .:,:i HOURS 
8,00 DISCHG .oo .oo .1)() 

10.00 DISCHG • 10 .31 .oo 
12.00 DJSCHG 94.48 106.80 195.Bq 
14.00 DISCHG 33.45 ,:::;, .85 2o.9:;, 
16.00 DJSCHG lo.34 15.98 15. 74 
18.00 DISCHG 1:.85 1:. 31 11.75 
20.00 DISCHG 10.37 9.83 9 • .:.5 
;:.;_.uo DJSCHG 8 I l 1 8.12 8.13 
i:4.00 DISCHG 7,80 6.80 5.l.4 

,1)0 
l -,::i 

179,17 
.:.4.5° 
15.53 
11.31 
8.79 
8.14 
3.51 

• (10 ,1)(1 

: ... I 

153, 7 
:._;_,,fo 

15, b 

8,•t5 
8. 4 

3.53 
i:..=.. 73 
20. 72: 
14.ol 
10.70 

Q - -
'J, .... L,. 

8.15 
;_, 3 1.10 

.oo 
5. 33 

,: .. :;, ,:,-
U, ,1,..,_ 

10,50 
14, 1\1 

10.t,5 
8. iO 
8. lo 

,4-' 

DRA!NA.GE ARE4, 
,QI) ,(n) 

7.75 L?7 
59.''7 44.43 
18.57 17.70 
13. 70 l 3. 41 
10.t,5 1(1,00 

8,fJQ 8. 1Y~ 
8.17 8.18 

.08 .00 

RUNOFF VOLUME ABOVE BASEFLO~ , I • 40 WATERSHED rnrn:s, 37~.45 \FS-HRS, 31.30 ACRE-FEET; BASEFLO,! , 

OPERATION ADDHYD CROSS SECTION i.9 

., .• c, +, ,, .. ii 

.,1) 

INPUT HiDf'OGRAPHS, 5,6 OuTFUT HYDR%R~Prl= 7 

PEAF TI t~E 0{~~ i 
l~.4o 
1•:;r. 70 

PEAi DlSCHARGEicrSI 
,:_74,1; 
157.Ti 

FIRST HYDfiOfRPiPH F'OINT = 
,'YJ ,dt) ,(,I) 

PEAi ELEVATIONiFEETI 
{N~llL1 

(NLiLL 1 

Tifti~ iN( REfT1ENT = .:li ~(ilJRS 
.rl') 

i S(,,5., 
,::-. ;-
~ -''t, l ! 

. -- = 

.'.,') .·/) 

: • ':8 
l .... ,::,,it 
,,;,:,, 71 
;:c c,-; 

- - -. ] 

, ;:7 - ,-

6,Vl 

l.34 
2.14 

.84 

.01 

,00 CFS 

,00 CFS 

JOB 

,4: SQ.~!. 
.o: 

-,-, .-, . 
,)~. -.. 
3B.05 
lo,90 
B.lCi 
10.t,4 
8.10 
8.15 

.00 CFS 

4.40 Ei.M:. 
.1).::. 

14·1 .---: 

15U,.'.!.::. 

PASE 4 
PAGE rn 



1 

Ll.00 U1t>U1b lttiJ.JJ 

24.00 DISCH6 141.23 
26.00 DISCHG 117 .88 
28.00 DISCHG 99.15 
J0.00 DISCHG 81.69 
:i2.oo DISCHG 73.11 

• DISCH(, 67.67 
DISCH(, 15.53 

.:i.u,(lO DiSCHG 8.75 
40.00 DI5CrlG b,73 

42.00 D!SCliG 5.49 
44,00 DISCH(, 4.59 
46.00 DISCH(, 3.95 
48.00 DISCHG 3.45 

TR20 XEQ Oo-~l-'14 i7 :58 
REV PC 09/83(.2) 

50.00 DISG1G 
52.00 DISCHG 2.73 
54.00 DISCHG :.45 
5<,.00 DISCrlG 
58.00 DISCH& =..oo 

14Y.~/ !4,0,/1 14/."i:J Ftl.!lJ 1-tO • .:..l 1--1:..,).,) 

139.16 136.35 133.30 130.47 12.7 .86 125.50 
116.01 114.13 112.24 110.34 108.45 106.56 
97.34 95,55 93. 77 92,00 90.Z4 88.5(1 
80,03 78,j9 76. 79 7o.27 75.76 75.23 
Ti..57 72.03 71.49 70.94 70.40 t,9.85 
07.12 06.57 05.40 e-.:..38 54.17 38.55 
13. 73 L48 11.59 10. IZ 10.40 9.'i'8 
8.51 c, ~c, ,_, .... u B.Oo 7.E5 7 ,tit:., 7.47 
O,b3 l;;,48 o.34 ,.,o o.07 5,94 
5.38 5.Z.8 5.18 5.(9 5.00 4.''l 
4.52 4.45 4.38 4.~ 1 4.25 4.18 
3.89 J.84 3,79 3. 74 3.69 3.t.4 

3.41 ?.37 3.33 3.~o 3.~5 3.:1 

OW'jSS'J DRt,W - FPMS - SHIAWASSEE CO.MI. r)c,-z.0-04 
Ei.ISTIN\J CDNDITIONS-.:.4 HOUR TYPE 11 tTOHM DISTFIBUTION 

:::.o.: 
L. 71_1 

:,,<· 
.:, 1'" 

i_,b{ 

,:_,40 
.:.. 17 
1, Ot, 

;_. ,;;t, 

-, -.. -, 
:..,::.,o 

2..t,;_ 

A ,•,,-, 

c....o .. 

.::..33 

- .r, ... oo 

L.5t. 
2.. 31 
l.. 09 

1.8''.i 

144,41 
123.43 
104.68 
86. 77 
74.71 
09.31 
.-:.B.o5 
9,bl. 
7.~::: 
5 ,:,-; ,u, 

4.8,) 
4,E. 
3.50 
j, 17 

. ,:,·' ... ........ 
:...53 
:.. • .:.8 
.:..1Jt, 

1.87 

14o,4Y 
121.56 

· 102.82 
85.06 
74.18 
08.76 
22:.31 
9,30 
7 .Ii 
5.71 
4.75 
4.06 
3.54 
3.13 

2.79 
l.51 
~.Zo 
Z.04 
1.85 

RUNOFF VOL\ME ABOVE BASEFLQW O 1.00 ~ATfR5HED iNCHES, 3(195,ilJ 1 FS-HRS, .:55,78 ACRE-FEET; BASEFLOW 0 

OPERATION RESVOR STRUCTLlRE o • 
TIME(HRSl 

10.00 
10.00 
IZ.00 
1:.00 
14.00 
14.00 
16.00 
lo.00 
18.00 
18.00 
Z.0.UIJ 
:o.oo 
:_;_,t)lj 

:_:_,r)O 
.::.4.0(1 
- .... ·, 
... -t,'J\.' 

2c,,OO 

,1: 
. .,: } 

30.()(l 

. _, }'_/ 

INPUT HYDROGf:APH0 7 1:>UTPUT HYDROGRAPrl0 I 
SU,'lFACE ELEVAT!ON° 7:8,40 

PEAV. T!ME(HRS) 
13.09 
19.71 

PEA, DISCHARGE(CFSl 
:oL. 31 
157. 7,::, 

FIRST HYDROGRAPrl POii,;T = .00 HOURS 
l>ISCHG 

ELEV 
OJSCHu 

ELEV 
D!SCHG 

ELEV 
DlSCHG 

ELEV 
D!SCHG 

ELEV 
DISCH5 

C:LEV 
D!SCrlo 

~! r" ..... i:v 
DiSUl~ 

DISC:.;G 

li!SCot 
c~':.\' 

7l8.40 
f5.5t, 

n:. . .::.·=i 

l'':12,04 
735.l.1) 

150.44 
734.49 
15t,,9b 
f34.5'=i 
157.51 
E4.oli 
15(1,4t, 

734.4°' 
i41.48 

118,57 
733 • .:,:5 

OQ, 7f: 

,-, ·.-, 
i _) .... -

.13 
h8.4i 
189,t,4 

18'?,4'=i 
7,35.1~ 
15(l,Q8 

734.51j 

15i.15 
734,5•:. 

156.88 

14°.70 
734.48 
13•:i.5B 
'::'4, 31 

73:!.S7 

r:...lt 
t=·~. 1c: 

• 33 • 7(1 
728.4.:. 7.'..8,45 
l'=i3,L5 l'=i7 .49 
{35.Z.4 735.37 
148.10 i4''.4'l 

n4.45 734.47 
151.85 15~.79 
734.51 734.53 
157.18 157.2.:. 
734.oO 734.eiO 
1511,07 
734.58 
148.'i~ 
734.4c, 
130.88 
..,..,,. -, 
i _,4,_j 

114. 7q 

-;-33.80 

, ,
_,_. ! ,_ 

15'}. :e 
734.5t, 
148. 10 
734.45 

i.12. <:J') 

733. 73 
D4, 30 

PEAt ELEVATION\FEET; 
735.51 
734.t>l 

TI~E I~:RtftlC:NT = .Z.0 HOURS 
i.~8 :...n 2.45 

7.:.8.40 
;::,oo. 57 
7;,5, 4o 

149.J'=i 
734,47 
153.50 
734.54 
157 • .:.3 
7,34,bO 

154.:: 
734.55 
H7 . .:.5 
734.44 

111,({l 

7}Lt,5 

,- - ,-,= 
1 .:,,_,. _, 

- ·,- . 
l _,_, .!.,._ 

7:.8.55 
;::.u2..15 
735.51 
150. 1;_ 
73.1.,43 
154.17 
/}t.55 
157 ,);, 
734.oO 

734.5<+ 
1%.~8 

73::.5S 
01). c:._ 

-,-- . ,-,·, 
' ~ .... ,,:,: 
:s.•:is 

,-, -
I~--

.::_().::_,ll3 

735.51 
150.44 
734.49 
l~4.o8 
734,5c 
157,48 
734,t,(1 

l~}.L 

n4.5~ 
145.48 
734.41 

73:LSl 
f,(,,: 1 

... "F, '1 
I - • 't • 

7(). (1.~ 

Df:AINAGE AREA c 
e • 
J,,_t, 

h8.7o 
:oo.c9 
735.45 
15(1, 79 
134,4'4 

734.50 
157.t3 
734.oO 

734.5.:. 
144,1:·7 

734. 3° 
1.:.3. 7t 
,-, , ... 
I ::.,'t,<.lD-

133.44 

--,-
' -'· • :u 

8.5(! 
728. ~B 
197.bO 
7::5.37 
i5!J.74 
734.49 
155.f:O 
734.57 
157.75 
734.oO 

734.51 
143,t5 
734. 38 
U.88 
734.03 
l 1J~,.4o 

73:.,of: 

'·,-, -. 
'~_.,_'t 

14£.tJl 

119.73 
100.97 
83.37 
73.64 
68.21 
18.ZZ 
9,0;_ 
o.'~4 
5.59 
4.67 
4.01 
3.50 
3.10 

JOE: I PASS 4 
PAGE 79 

2.76 
Z,48 
,.Z4 
<,O: 
1.83 

.00 CFS 

4.40 SQ.Ml. 
18.55 

729.67 
194.lb 
735.rn 
150.48 
734.49 
156.4q 
734.58 
157.77 
734,60 
151.17 
734.50 
14:'..60 
734.3t, 
tJJ,t\5 
734.(10 
101 .tl 
733,;_9 

n.=..t1 
,-, ;,-, 
I ;::,,C,) 

t,::=: .40 
-;::.:..t.:. 



,:,.o..{J\,1 

36.00 
38.00 
38.00 
40.00 
40.00 

• 

UloUib 
ELEV 

DISCHG 
ELEV 

DISCHG 
ELEV 

<U,UO 
729. 78 

9.14 
729.03 

7.00 
728.38 

TR20 XEQ Oo-21-94 17:58 
REV PC 09/8,J(,Zl 

42.00 
4Z.OO 
44.UO 
44,00 
4o.Utl 

46.00 
4bT00 
48.0,j 
c,. ,• r, 
::)•.t~')l,.l 

50.(J(l 
tiL.Or) 
':,2.TUO 

~14.\11) 

:'4.00 
56.(1(1 

56.00 
58.00 
58,(l(I 

DISCHG 
ELEV 

D!SCH6 
ELEV 

DiSCHG 
ELEV 

DlSCHb 
ELtV 

DISCHG 
ELEV 

DlSCHG 
ELEV 

DISCH(, 
ELEV 

DISCHG 
ELEV 

DlSCHG 
ELEV 

5.1:1.3 
728. 7'' 

4,70 
7!.8, E. 

4.03 
7~8.t,8 

3,51 
7'.8.64 

3.11 
7:.3,61 

~-77 
72.8.59 

~.40 
728.57 

728.55 
~-03 

7~8.54 

lt.lJO 

72.9.57 
8.86 

729,01 
6.84 

728.87 

14.'10 

729.42 
8.oo 

1:.s.-~•':J 
6.08 

728.86 

lj,jj 

729,3:: 
8.37 

7:.8,QS 
6.53 

1£.,111 

7Z9,i.•1 
8.14 

7:..8,01.:, 
6.3) 

7~8.8t 

11.Sb 
729.18 

7,93 
728,95 

b,L5 
728.83 

10, IL 
729.14 

7.73 
728.93 

6.lZ 
728.8Z 

o~osso DRAIN - f'PI\S - ShiA~ASS:':E CO.Ml. Oo-i0-94 
EXISTING CONDITIONS<, Hl!UR TYPE II STORM DISTRIBUTION 

7(.8. 7'3 
4,t<.2 

!t.8. 7;_ 
3,-='7 

7:8.67 
l.47 

7L8.t,4 
3.07 

7:.3.ol 
:..74 

:...4o 
7:.8.57 

728.i:il:i 
L,01 

E:3.54 

= .J, ...... 

728.// 
4.~;;J 

Ld.71 
) ,:,1 -. ' 
-, . ' 
.:, • 't :, 

3,i,'f 

7L8,t,l 
:... 71 

7:..:?. =./~ 

.::."_(1 

7:.8.i55 

7:8.77 
4.47 

~~·~.71 
:,.8t, 

723.1,l 
C:..t.S 

.::..41 

'-, 
.. , L :, 

7:.B.?5 
1. 07 

7~8.54 

f, • .::..::. 

,:8.Jo 
4.40 

L'3.f0 
? .fl 

7:..8.to 
3. ;-4 

1:..a.d 
:..C1 

7~'! .,.o 
.::..a:,o 

; . :, ... ,., 

.=..10 
h;.tii:i 

1.' 15 
r::_:3/13 

5.1:. 
E8.75 

4.34 
7~8. 70 

-, 'i=' ;,,,1..J 

128.ot, 
3.30 

7:.8.t,3 
'- •. ., J 

72,3.t;_.1) 

.:..o3 
728.52 

7:.8.50 
~-14 

7:8.55 
1. 93 

7'8.53 

5.03 
7Z.8.75 

4.a 
728,b9 

3.70 

3.2:o 
7';..8,bi.. 

:.90 
72.8.oO 

.:..oO 
7:.'3.58 

:.34 
7:.8.56 

2.11 
7.=.8.51:J 

l. 01 
7Z8,53 

10,Ll 
729.10 

7.53 
728.92 

5.99 
728.81 

4,95 
728. 74 

4.21 
E8.b9 

3.65 
7i.8.o5 

-, --
.:i ....... 

'> !i-,8.6i., 
~.8{' 

7:..8.60 
:.57 

7:..8.58 
- -,-... ;,,._ 

728.56 
.:..oq 

7i..8.54 
1.81 

7~8.53 

9.80 
729.07 

7.35 
728.91 

5.87 
728.80 

4.80 
7:..8.73 

4,14 
7~8.t,8. 

3,t,l 

72.8.t.:-5 
~:.18 

7l.8.ol 
L.84 

728.59 
2..54 

72..8.57 
:...L•-:i 

7:..8.56 
:...01 

728.54 
1.87 

728,53 

., VOlll'iE ABOVE BASEFLOil = 1.01 WATERSHrn INCHES, 30"7. L IFS-HRS, ~56.00 ACRE-FEET; BASEFLOW = 

OPERATION RUNOFF 
OUTPUT HYDROGRAPH= o 

AREA= .:.8 SQ MI rnPuT RUNOFF (Ll~~E= ::,3. ':'I:11E JF ::ONCtNTRATiOf\l:: 1.2.7 HOURS 
INTERNAL HYDROGRAPH THrii: li~CREMEN!:: dt''3 h1:1!JRS 

PEA!, TIME(HRSI 
12.81 
~3.54 

PEAt DISCHARGE (CFS; 
106.e:) 

i:,.Ot, 

TIME(HRSl 
8.\JO 

FlRST HYDROGRAP~ POINT = .011 HOURS 
• !jl DISCHG ,0,:1 , 1)0 

10.01) DISCHG 
i<,00 DISLHG 
i4,00 D!SCHG 
lo.00 D!ScHG 
18,00 DISCHG 
21),l)lj D!SCHG 
:.L.ll(i DISCHG 
Z4~00 DISCI-IG 
~(.:-, 00 DISCH6 

1..33 
37 .88 
t,:...59 
14.44 
1D. 3b 
8.0! 
6, le, 

.:.4 

1.70 
61. io 

l ;, • t,':j 

10.N 
7.81 

2.lJ :..ct, 
f'4.57 1u:... 3q 
4L.:1 3~.55 

~.75 ,:-,,40 
7.57 7.31 
,.:-,0t, c,,04 

'j,.._t, 4.t,:.. 
.17 ,i\:, 

RUNC:FF VOLUM!: ABOvE BASEFLm-l = 1. 75 wATERSliED INC.HCS, • 

PEAi', ELEVAT!Ot<\FEETI 
!RUNOFF) 
lRUN1lFFl 

TIME H[REMENT = .:.1) rlOLlRS 
.11) 

3.34 
1Lto.8o 
~5.4t, 

~1 .os 
7.07 
t,, 1)5 
:, ,::,,:, 
- •'-".J 

.(il 

• .=.r:i 
4 • .:.1 

lOl..81 
~l.74 
11. ·~o 
8.81 
u,85 
t,,1)5 

3.15 

. 34 
5. ~:7 

97.lll 
1°4,54 
11. 5~· 

9,c,(l 

t.r:.,.6 

L,,(15 

DRAIN~G£ ~REA.:: 
• 5i. . 74 

~.9. 70 
17.BO 
11.19 

8.4: 
o.5(l 
c,,(it, 

1. -=,o 

Q,9.3 

81, lo 
lo,44 
10.8.0 

6. 3t, 
t,,I}:, 

1,41 

9.45 
729.05 

7 .17 
7Z8,8't 

5.75 
728.80 

JOB 1 PASS 4 
PAGE 80 

4.78 
7Z8, 73 

4.US 
7.'..8.68 

3.5b 
728.64 

3.14 
7L8.t;_ 

:.BO 
728.5-::i 

l.52 
7;_3,57 

728.50 
i:.05 

7;_8.54 
1.8tr 

E8,53 

,oi.:1 CFS 

.2.8 SQ.MI. 
1.01 

18,t,l 
72,lb 
15.35 
1(1.63 

8.10 
6,l.5 
o.05 

,(10 CFS 



,.o-ll-'•4 1( ;~O O~OSoO DRAIN - ~PAo - bHlAWAbbEE W.M[. llb-LU-94 

.ciPC 09/83(.1.1 EXISTING CONDITIONS-Z4 HOUR TYPE II STORM DISTRIBUTION 

I 

PEAf, Tir.E(HRSl PEAK DISCHARGE(CFSI PEAK ELEVATIONffEETI 

• 12.85 307.76 (NULL/ 
18.u3 lb 7. 3Z (NULL) 

TH1E(HR5) FIRST HYDF:05RP,PH PO INT = .00 HOURS TIME INCREMENT= .zo HOlJRS DRAINAGE AREA= 
8.00 DISCHG .Uil .00 .01 .04 • JO .i.O .34 .5Z • 74 

10.00 DIS<:HG 1. 3t, 1.82 Z.46 3.36 4.63 6. 38 8.8~ IZ.19 18.44 
12.00 DISCHG 113.45 i.50. 79 277 .8Z Z99.88 307.43 305.(14 : 09.06 1.89.99 Z78.96 
14.00 DISCH~ •~I • £._,., .t, .. 242.0: J90.3l 182..04 l71j,05 171.87 lb'i,Q7 lo8.58 lo7.18 
16.00 DI5CH5 lo4,:~8 )b4.67 lb4,98 lo5.46 105.fo lt,t,,l)t, k,o.~1 166.43 166.75 
rn.oo DISCHG ' 7 -,-

1t,1 , ),_ 167.21 lo6.9Z 160.02. !06.:6 !06.!8 loo.OS 166.05 166.04 
20.\10 DiSCJ-i1~ 11}5.5~ 1M.o9 163.64 lbl..59 lt-1. ~8 lo(l,M 15'j I 78 158.99 158.21 
.:.~.(,() r:!;(i,G 15o,b1 155.30 1154,\J{ 154.14 153.~Q 1':i~.43 151.54 150.63 149.71 
Z4.00 DISCHG 147 ,43 145,l_C; 14i..14 138.•o 134.U !31.4t. l~B. 39 E5.o8 123.28 
2.,.:.,.00 DIS(~S : r:, • .:.1 117.03 114,90 11;,.;:.6 111.( 1 1(10.11 107 ,;_;_ 105.33 103.46 
zs.on O!SCHG 9•;. 78 .;,7,cq 9o.18 94.39 9.:..t.2:. QO,St. 8'~.11 87.38 85.66 
·31).0U DISCHe K .• a 80,t,.l 78.90 77 .34 7t..::~ 75.''5 75-:41 ,, 74.89 . . ' 

74.30 
32.00 D!SCnG n.z.9 7:.fo 7Z.22 71.o7 71.13 70.'59 70.04 69.m 68.95 
34.00 D!SCHG 07.35 o7 .2.0 00.10 65.84 63.f:1 57.4° 44.J:3 31.78 28.3"3 
36.()l) D!SCHG ~,j.05 17.08 14.90 13.3.3 1:. lo 11.35 10.72 10.Zl 9.80 
38.00 DISCH-j 0 • 14 t'.8i;. 8,tiO 8. 37 8.l4 7.93 7. 73 7.53 7 .35 
40.00 DISCHG 7 ,r)(I o.:~4 o,68 o.53 c,,.:·~ b,25 b, 12. 5.99 5.87 
42.(10 DISLHG 5.t,3 5.52. 5.4Z 5. 32 5 •• .2. .:- . -_1, l,.. 15.03 4.95 4.86 
44.00 DISCH,J 4,7(, . -'.t, .... 4.~5 4.47 ,.•10 4.34 4_;_7 4.21 4.14 
4-~.oo DiSCHo 4.03 ,, .. ,7 J.91 3.8t, 3,! :1 3.75 3.70 3.t-5 J.61 
48.0U DISCHG o e• 

.J, .11 3.47 3.43 3.38 3. {4 ::. 30 3 . .:.o 3.ZZ 1.18 
50.(10 DISCHG 3.11 3.07 3.04 3.00 ~.·'7 - .-,-. .... ·:., ~.qo :..87 2,84 •i DISCl-lb i..77 ;__74 '-· 71 Z.6f .:_,l)t,. 2..o3 ;_,60 Z.57 Z.54 

DiSCcG Z.49 i..4o ;_,44 2.41 - n:/ :.,3b ~.34 Z.3Z Z.29 ... 
50.(10 DISCl-lti 2.21:i -' 2.;:o 2. 18 .':.. lo :. i4 ~.11 Z.09 ::..07 .... 1.. ... 

58.(i(I Di5CHG :.03 :.01 1.90 l .''7 1. '15 1 ;,·, 
•=' :> 1.91 1. 8'l 1.87 

RUNOFF VOLIJME ABOVE ,ASEFLOW = 1.13 WATERSHED INCHES, 3414.17 •:FS-HRS, :82.15 ACRE-FEET; BASEFLOW = 

EXECUTlVE co~rnoL CtPERA710N Et·J~l(MP 
+ COMPlJTATIONS COMPLETED FOR PISS 4 

1 

TRZ.O XEQ Ov-2.1-•;,4 17:58 
REV PC 09/231 .:i 

OWOSSO DR~lN - FPMS - SHIAWASSEE CO.Ml. ,)o-~0-94 
E;:JSTJN& CONDIT!ONS-:4 HOUR TYPE II STORM DISTRIBUTION 

£%tCLITI\lf 1.0N:fiCis- OF'Eh'~TIOr~ (0::'.f'lJT 

• FROM ::SECTION 
+ TO ;:sECTIOi~ 31 

JOB 1 PASS 4 
PAGE '81 

4.68 SQ.Ml. 
1.01 

37 .lo 
1.67.0Z 
165.83 
167.11. 
165.93 
157 .4Z 
148.73 
1Z1.04 
101.61 
83.90 
73.83 
68.40 
23.90 
9.45 
7 .17 
5.75 
4.78 
4.08 
3.5o 
3.14 
2.w 
2.52. 
;:..n 
2.05 
1.8o 

.00 CFS 

RECORD ID 

JOB 1 PASS 5 
PAGE B:. 

RECORD ID 

• ,1)(1 RAIN DEPTH = :.47 F:Aif,j Du~:J1TI(l\:= 1.(l(J Ri:i.rn T~PL~ ;~O.= :. At~T. ~OIST. cor~U= :. 
STOb.r1 NO.= 15 MAIN TI~1:: lk~FDici• T :. .:/1 1-{iLir:3 

-::--· .:-•,"(= \.-



tt.AI I lfltt.lrtritiJ ,tkf, ulblh/\1\Ct(Uo) r'tAI\ tLtVA I !UN!ftt I l 

12.89 49.89 !RUNOFF) 
23.63 5.40 (RUNOFF) 

TIMEtHRSJ FIRST HYDR06RAPH POINT , .OC• HOURS TIME INCIIEMENT, .20 HOURS DRAINAGE AREA C 

10,UIJ DISCHG .oo .00 .oo .00 • (1\1 .00 .oo .oo .04 

' 
D!SCHG .,. 78 .=.1.s1J 35. 37 47.36 49.o!; 49.51 48.07 45.5<, 42.13 
DISCHG 33.31 ,::3, 1)5 - ., 7- 18.95 17 .oo 15.43 14.16 13.17 12.37 ._._, ,L 

- r.;, r,,cr-ul'.. ;, ; ~· ; ,-, .. ~. 1 u. 3t, ,,-, it L, ,:, I 0 ,. 0 '" c, " CM 
.L'-'oVI.' 1,.11 J ..... !\J l l, l'--' l'..',o- lV, ll ,.o ,.~ 7 ,..JO 7 •10 \.1,7,J 

18.00 D!SCHG 8.57 6.34 8.(17 7. 78 751 7.35 7.ZI 7.10 7.01 
;:o.oo DHKHG t,,2..3 6.t7 t,,47 (:,.~4 6.0) 5.85 5,69 5,50 5.46 
i;:,o,:, DISCH(; 5.34 ~ J"; J,,_ ... 5.i~. 5. 34 5,.31) '5.30 5.37 5.38 5.40 
i4,(1(1 DI5C1JG 5.3:: 5.04 4.55 3,89 3.U 2.45 1.85 1.33 ,90 
i.o.00 DISCHG -c, .E , (13 ,00 

RUNOFF 10LU111E ABOVE B4SE~LOW = • 48 WA. TEriSHED Ir~(HES, 178,o.: CF5-f1RS1 14. 7o AC RE-FEET i BASEFLO~ , 

OPERATION RUNOFF CRDSS SECTION 
OL!TPuT HYDRLIGfi'~F'H= c-

AREA0 .24 SQ Mi !«,·,JT PUNOFF Cuf:vE, 10. TIMi: OF CJNCENTRATION° .63 HOURS 

1 rn~\Hh'til 

10.00 
12.00 
14.00 
!<1,QO •: z:.oo 
24.00 

!NlERNI\L HIO,:OGRAPH TIME '"'-f:E11tNT 0 ,034" HOURS 

PEAi T!l,E H,RS l 
L47 

DISCHG 
DISCHG 
D!SCHG 
DISCHii 
DISCfiG 
DISCHG 
DISCHG 
DISCHG 

.0(1 

r. :·s 
3. (I~• 

3,.=_1_J 

.=..t,4 

.:.u5 

,t_li) 

3. /~•') 

:.4"3 
l..11 
1. /~1 

PE•r Dl5C~ARGELCF5l 
-,-, -;;: 
._,:,,' _! 

- . ;: 
._, l _, 

• ,:,O riO!..iRS 
, (ll) 

t,, 10 
:, ,:,:, 
•'•'-'-

- :,-, ...... • ,,.! 

.... iL. 

.oo 
a.14 
5.Dl 
3.BO 

c-L,._,._ 
-, -, 

~-1~ 
,8(l 

TiME 

;• 

PEA,, ELEVATIONIFEET) 
I RUNOFF) 
!RUNOFF) 

iNlHEMtNT C .LO HiiUR5 
,1.JO .00 .00 

:4.17 2.0.08 15.o: 
5.10 4.80 4.50 
3.7: 3.':i8 3,40 
2..74 i'. 71 2.10 
:.14 :.10 .:., (JG 

:.13 Z.13 z. 14 
,44 • 10 .05 

DRAit4AGE AREA C 

• (1(1 .00 
10,(j5 9.33 
4.38 4.:o 
3.37 3. JI 

~- 71 2. 72 
:..,,)9 i',10 
2..14 2.15 

,(I() 

RU~OFF VOLl.lfi1E ABOVE BASEFLOW = ,.1-:i r1r.TERS;-1ED I:KHES, t.'3. 37 CFS-HRS, 5.o5 ACRC:-FEET; BASEFLOW = 

TRLO XEQ 0o-~1-,:14 17:58 
REV PC 091&::1 .:1 

OWJSSO I1F't.It~ - FPr.5 - SrliAWASSEE CO.MI. (10-:.0-•'.J4 
EXISTIN12 rn:~DFlONS-~4 HO!JR TYPE Ii t1TO!\M DISTRIBUTION 

(ii='ERATI(1N ADrif-:YD CROSS SEl!,=1;,.; 
INPUT hlDROGRAPHS= I ,t, 

F'E/1 Titr.~\HPSi 
1.:.. t,';°' 
.::.3.c1 

PE'.t ELE\JATION1FEEli 
n~ULL) 

7.54 lf~ULL) 

.58 SQ.~!. 
1.56 

38.02 
11.69 

n 7, o, ro 

6.94 
5,30 
5.39 

.55 

.00 CFS 

,i_4 SQ.Ml. 
.70 

8.24 
4.04 
3.28 
z..1:.. 
Z, IU 
2.14 

.00 CFS 

JOB PASS ') 
PAGE BJ 

,1_a) CFS 



TIMEIHRSl FIRST HYDROGRAPH POIN1 = .00 HOURS TIPIE INOlEPIENT = .20 HOURS DRAINAGE AREA = .23 SQ.llfl. 
10.00 DISCHG .00 .oo .00 .00 .()I) .00 .00 .00 .25 2.85 
12.00 DISCHG 15.13 32.55 42.ZI 40.43 36.rr 30.56 23.88 16.99 12.70 10.91 
14.00 DISCHG 9.64 8.65 7.85 7.17 6.!Jl 6.09 5.14 5.47 5.23 5.00 
10.00 DISCHG 4,85 4.75 4.69 4.63 4.5.l 4.37 4.23 4.11 4.03 3.97 -~ D!S(filj 3.87 l. 7i. 3.50 3.43 3,3l 3.27 3.Z4 3.23 3.24 3.24 

DISCHG 3.16 3.00 Z.83 2.69 2.5'1 Z.52 2.48 2.48 2,48 2.49 
a .• uo DISU!G Z.49 Z.50 Z.50 Z.51 2.51 2.52 2.52 2.5Z 2.53 2.52. 
:4.00 DISC1iG 2.43 ;:, I J !.t.4 1.11 ,6'l .3o .14 .03 .00 

RUNOFF VOLU~iE ABOVE BASEFLOW = .63 W~TERSHED INCHES, 94. 07 C''S-HRS, 7. 77 ACRE-FEET; BASEFLOIII = • 00 CFS 

OPERA fl ON RESVOR STRUCTURE 1 

TIME(HRSl 
10.00 
10.00 
12.00 
LOO 
14.00 
14.00 
16.00 
16.00 

• .. 

INPUT HYDROGRAPH• 7 OUTPUT HYDR06RAPH= 1 
SURFACE EL~Vfi.TIO.''t= 73t,,;__o 

PEAK TIME(HRSl 
li..'l4 
z-3, 11 

Pqt_ [lic;_[~ARf..~ f ri:-c; I 

32.l18. 
:.53 

FIRST HYDROGRAPH POINT = .Oll HOURS 
DISCHG .00 .oo .00 .00 

ELEV 736,Z..0 73t,, zo 73t,.~O 730.ZO 
DISCHG 5.t,5 lb,"i...9 .:.8,b2 Ji..04 

ELEV 737.lo 739,.:.5 741.57 74i'..i.i. 
DiSCHG 1~.58 10.57 9 .i.l 8.2.2 

ELEV 738.50 738. 18 737. 93 737,74 
DISCHG 5.08 4,0i_ 4.80 4.72: 

ELEV 737.15 737, Ii. 737.10 737.08 

Pl="AK El •VATTQNl ••• T\ 

74Z.i.4 
736.67 

,,. 

TIME INCREMENT= .i.O HOURS 
.oo .00 .00 

736.2:0 736.20 736.20 
Ji..07 32.07 32..05 

742:.Z3 74Z.i'.4 742.~2 
7.43 6.79 6.28 

737.59 737.47 737.38 
4.64 4.53 4.39 

737.07 737.05 737.02 

TR20 ::EQ Ot.-i.1-94 17:58 
REV PC 09/83(.i.l 

o.osso DRAIN - FPMS - SHIAWASSEE co.n. Oo-20-94 
EXISTING CONDITIONS-Z4 HOUR TYPE !I fTORN DISTRIBUTION 

18,UO DiSCH& 3.%: 3.87 3. 74 3.59 3.17 3.37 3.30 
18.00 ELEV 7":'o, ~5 736.93 r::o. 90 73o.87 736,\5 736.83 731).8(. 
20,G(l DISC HG ; - - 3.14 ~-'-... 3,(11 Z.87 z. i4 2.b3 - s (.., Jb 

2.u.00 ELEV 73t-,80 73t,. 7q 7lt. 7o 73b, 74 730. i 1 13t>.b9 736.oB 
L.!..00 DISCH& :,40 ~.49 2..50 :...50 ~-~11 .:..51 2.. 51 
22,(l(l ELEV 1:·6.67 73o.67 73r;,,t,7 13b,b7 n,.,.1 736,67 736.o7 
i.4.00 D!SCHG Z.,50 2. 37 2.09 1.07 1.: i. .81 .48 
2:4.00 ELEV 730,t,7 73t,,b4 73o.5q 73b,l:i1 730.' J 73b,35 73o.29 
Zo.Ou DiSCH~ .(I~ • 01 .0(1 

Zo.00 ELEV 7lo.i_O 730 • .:.1j 731.:.ZO 

DRAINAGE ARE~= 
.oo .07 

736.:o 736.Zl 
30.84 21.49 

741.98 740.:3 
5.88 5.57 

737. 30 737 .24 
4.26 4.15 

737.00 736,98 

3,.2.ti 3.:5 
736,81 73o.81 

~-51 i.,49 
73o.67 736.o7 

L.5~ -; i=:· 
... ;.i,_ 

73o.67 736.67 
.25 .11 

73o,£.5 736.Zi. 

f:t.:NGFF 1/0U..!N:C t..BOVE BASEFLO~ ' .t,3 WATERSHED INCHES, 94.£.3 ( FS-HRS, 7 -o ,I ACRE-FEET; BASEFLOW ' 

OPERATION P,DDHYD CRCiSS SE(TION 5 
itPUT t;YDROGr{µ,P~S= 1, 3 

Pti,t, TIME (HRS) 

• 
( 1UTPUT :;yDROGRAF'H= 4 

PEAr DiSCHARGE(CFSJ 
10:3,0,:,, 

1.-1,1)7 

PEAt, ELEVATION\FEETi 
ltU!...Ll 

'f1~LL' 

,;:J SQ.Ml. 
.94 

73o.38 
15.83 

739.17 
5.31 

737 .19 
4.07 

736.9o 

JOB 1 PASS 5 
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3.:4 
73ti,81 

:,4Q 

73o.67 
-: i=:· .. ,._!'-

Bo.t.7 
.05 

736.2:1 

.(10 CFS 



11,it.r<N!\L nlUK<AlKAl'H lll'il: INU(l:l'ltNI = • I !jO I HUUKb 

PEAK TIME(HRSl PEAK DISCHARGE ( c.FSl PEAK El.EVATION!FEETJ 
13.45 42.34 (RUNOFF> 

T!ME1fiRSJ FIRST HYDROGRAPH POINT= .00 HOURS Tl~ JNCRDIENT = .20 HOURS DRAINAGE AREA = 

• DI5CHG .00 .00 .00 .00 .00 .02 .06 .18 .59 
DISCHo 6.58 12.:7 18.48 25.06 31.80 38.13 41.58 42.31 42.04 

.1.-r.OO DISCHG 40.14 38.68 36.96 35.03 32.91 30.64 28.23 25.71 23.08 
10.00 DISCHG 17.63 !4.98 lZ.89 11.66 10.88 10.27 9.77 9.34 8.97 
18.00 Dl5CHG 8.36 8.10 7 .86 7.o3 7.41 7.20 1.00 6.82 6.67 
20.uO DIS(1iG o.39 6.Z4 o.09 5.93 5,77 5.60 5.44 5.30 5.17 
22.00 DlSOlG 4.96 4.83 4.81 4.75 4. 70 4.65 4.61 4.58 4.56 
24.00 DISC-HG 4.50 4.41 4.27 4.07 3.81 3.49 3.li: 2.74 ::_.JO 
Lt-,oo DISCH\:I l.7o 1.48 1..:.3 1.00 • 79 .61 .45 •. )! .2.0 
:t:.00 DI5CH-o .05 .o~ • 00 

RUNOFF 1/0UJME ABOVE BASEFLOW = .K WATFRSI-IFn Tflllfl-lFS; 15, 70 ACRE-FEET j RASi="i="1 fllll ::: 

J0 ERAT!ON ADDHYD CROSS SECTIO:• 7 
INPUT HYDROGRAPHS, 4, 7 OUTPUT H/DROGRAPH= 5 ' . , ' ,. ' 

TR!c) i;EQ 06-21-'14 17:58 
REV PC O'//E:31.i.l 

o,;OS50 DRAIN - FF'l',S - 5H]A~4SSEE CO.Ml. Oo-20-94 
EXISTING CONDITIONS-24 HOLlR TYPE II STORM DISTRIBUTION 

• PEAt. TIME(HRSJ 
1Z.98 

PEAY- DlSCHARGEICFSl 
13'/.82 

RUNOFF VOLUlr,E ABOVE BASEFLO!l = .58 WATERSHED INCHES, 

OPERATION RESVOf: STRUCTURE i. 

Tl~E{HRS) 
10.00 
10.(10 
12.00 
1:...,J(1 
14.00 
14~00 
16.00 
1 t,, (l(J 

18.0(l 
1f:.,)() 

Lo.Ci') 

INPUT HYIIROGRAPH= 5 OUTPuT H\DROGRAPH, 7 
SURFACE ELEVATION, B,.zo 

PEAl', TIME(HRSl 
14.oO 

PEM, D!SCHARGE(CFSl 
08.45 

FIRST HYDR06RAPH POINT , • 00 HOLlRS 
.00 DISCHG ,00 ,0,j 

ELEV 
DISC HG 

ELEV 
DISCHG 

ELEV~ 
DISLHG 

cLEV 
DlSCHG 

CLE'/ 
DISCHG 

ELEV 
D!Si~G 

i:LEV 

::LE\.' 
msc~1~ 

CLE'./ 

E.:c,,:..(1 
1.~3 

73t:.,.57 
bS.07 

{4fl,:,5 

o(!,09 

74(;,43 

41.47 
n:.,5,:. 

:..:..59 
T:·:·. :1 
1 ·::. ;~ 

l ... ,_: 

4.87 
-;-:::c ,8t: 

c,7 ,11 

58.10 
7.;r),34 

-,:, ,:,..s 
.... _, •• "'t 

7:,s.•:.u 
:.:...ci::: 

~-,,-, -,-
' :,:, . ..:,,_ 

1S.,_,7 

li.F 

-• ':I 

l l, 17 

737.41 
t.'3.18 

3·~.5B 

-,:, , ~ 
,...,_,, 1'-' 

7): .. :::4 
.::.1.50 

l ( ,{_,':, 

- ~.7 -,:,::., 

( ::-: • :.·7 
5 .. : . .'-i 

.O<J 
Bu.20 
19.15 

738.,)8 
b8,45 

740,77 

740.15 
37 .:..2 

7;:c:,40 
-, x, 
~ r • _,, 

DB.77 
ZJ.01 

l 7 .~,• 
/":.:7 ,.:i:._ 

j_>_1,rj5 

737.3:.. 
4.t'c, 

PEAK ELEVATION(FEETl 
INUl.ll 

531.19 CrS-HRS, 43."'0 ACRE-FEET; BASEFLO~ , 

PEAi ELEVATIONffEETl 
74IJ. 77 

Tl~ INCoEMENT = .~o HOURS 
.00 

730.i..) 
Z.7.54 

738.73 
08. l 7 

740,7':-
51.04 

740.0,, 
35;,: 

739.34 
~ ~J 

.. •~•. r,;,;:, 

7?'3. 71 
:..o.5s 

738.:..) 

't, Ji 

,0,) 

731:.,.:..0 
3o.13 

730,35 
I: { ,47 

740.73 
5(1, i)iJ 

73'=i. 07 
34,t,7 

73•:..~8 
-i:: o,:, .. -_,,,.}-

73f.1t, 

8.7~ 
737 ,:..1 

.u_. :, 

.00 
736.:..0 
44,tO 

730,73 
t,6,'13 

740,{(l 
43. i4 

-i:: ,-; 
,__,, ! ! 

-;:: -
~ -'' ). 

·~ .. : 5 
-:,-; 1 -
' _,, '~--· 

DF:AJNAGE ARE~ , 
.OIJ .OJ 

51,95 
74(l, 1J6 

t,5, 1:.. 

::c.37 
7P.18 

-_ •. ,o 
,_'f,'tC• 

- ,, ~·. _, 

Bt.~3 
57, 70 

74(1,3:._ 
t,3.63 

740,5? 
44,t,3 

::1, 41 
i3'=i .11 

- } ,:,~ 
... ., • '-'L. 

73'?.:.47 

l '1. (ll 
~:.::: ,(17 

l C, /(, 
;37. :,~· 

.36 SQ.Ml. 
2.20 

41.27 
1.0.37 
8.65 
6.53 
5.06 
4.54 
z.01 
.1: 

,00 CFS 

JOB I PASS 5 
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.00 CFS 

1.41 SQ.Ml • 
.06 

73t,, 37 
62..0o 

740,5,;: 
o!.94 

740,51 
4;,,01 

739,t,t, 

30.55 
73°.04 

2.3.1 q 

738.4: 
18.69 

! ? .(J(, 

7':.:7 .5~, 
l:i,5t, 

73/ ,1_1:._ 

; ,fl'J 



JU.UV l:.Ll; V I Jo. I 1 IJ<>.6Y /J6.68 "IJMx> I Jb.i,:i 1<1o.04 IJ6.6L {46.61 r.<o.ou 
32.00 DISCHG 1.35 1.25 1.16 1.08 1.00 .93 .86 .80 .74 
32.00 ELEV 736.58 736.58 736.57 736.56 736.ii6 736.55 736.54 736.54 736.53 
34.00 DISCHG .64 .59 .55 .51 .47 ,44 .40 .37 .35 
34.00 ELEV 736.5Z 7J6.5Z 736.52 736.51 736.iil 736.51 736.51 736.50 736.50 
36.00 DISCHG .30 .2.8 .26 .24 .. ~ .21 .19 .18 .16 -~ ELEV 736.50 736.49 736.49 736.49 736 • .\9 736.49 736.49 73o.49 736.49 

DISCHG .14 .13 .12 .11 .10 .10 .10 .10 • 09 
.x>.00 ELEV 736.48 736.48 736.48 736.48 736.,18 736.48 736.47 73o.47 736.40 
40.00 DISCHG .09 .09 .09 .09 • )9 0'' • 0 .(>8 .08 ,08 
40.00 ELEV 73o.4o 736.45 73o.45 736.44 736. 14 736.44 736.43 73o.43 736.4Z 
42.00 Dl&H6 .08 .08 .07 .07 • )7 ,07 .07 .07 .07 
42,00 ELEV 73o.42. 736.41 736,41 736.41 736.10 7 36,40 736.40 73o.39 73o.39 
44.00 DISCHG .07 .06 .06 .06 -~6 .06 .06 .Oo .Oo 

1 

TRZ•l l\EQ 06-:1-94 17:58 OWOSSO DRAIN - FPMS - SHIAIIASSEE CO.~!. 06-20-94 
REV PC 09/83(.21 EXISTING CONDITION5-Z4 HOUR TYPE II STORM D JSTRIBUTION 

;• 

'. i3o.3i, 44,00 ELEV 736.38 736.38 73o.38 736.37 736.37 73o.37 736. 37 no.36 
46.00 DISCHG .Oo .05 .05 .05 .05 .05 .05 .05 • (15 

40.00 ELEV 73t,,3o Bo.35 736.35 736.35 736,-3-5 736,j4 73o,j4 73t,.34 73t,, 34 
48.00 DISCHG .05 .05 .05 .04 .04 .04 .04 .04 .04 
48.(10 ELEV 73o.33 73t,, 33 736.33 736.33 730. 3: 73o,32 730.j~ 73o.3:: 736.3:.. 
50.00 DlSC1lG .04 .04 .04 .04 .04 .04 .04 .,)4 ,04 
50.00 ELEV 73o.31 736,31 73,,.31 736.31 73o.30 73e,30 73o,30 73o.30 73b. 30 
5~.00 D15CH6 .03 .03 .03 .01 .03 .()3 .03 .03 .03 
52.00 ELEV 73,,,:9 73o.2'i 73o.2.9 73o.c9 736.L? 736.cl 731.:1.~9 73t,.L.8 736.rn 
54.00 DISCHG ,1)3 ,03 .0.3 .03 .03 .03 .03 0" • J .03 -~ ELEv 730.ZB 736.28 73o.Z8 73o.i.8 736.ZB 73o.c7 736.27 73c,.a 73t,.:..7 

DISCHG .oz .02 .02 o• .02 .o: .Uc ,Ol. ,Ol. . " 
56.00 ELEV 73o.l7 736,i.7 736.:7 736.26 736.,6 7Jo,l.6 736.l.o 73o.2.t- 730.20 
58.00 DISCHG .Oc .oz .oz . °'- ,o: .Oi. .Oc .o~ .Ol 
58.00 ELEV 731:,,26 73t,,;_t, 73b.lb 73o.Z6 736,2.5 73o.i:i5 73o.L5 73ti.2:5 73o.2:5 

RUNOFF VOLUriE ABOVE BA5EFLOW = .58 W4TERSHED INCHES, 530.80 CFS-HRS, 43,87 ACRE-FEET; BASEFLOW = 

OPERAHOr, RE,CH CROSS SECTION 8 
INPUT HYDROcRAPH= 7 OUTPUT HYDROGRAPH= 3 
LENGTH= 4800. 00 FEET INPUT = RATING CURVE REPRE:,ENTATIVE OF REACH 

0 COEFFICIENTS uSED IN ROUTING REL;.TED TO CROSS SECTION AIU, 
,,_ ,45 M= l.11 ,,-

0 MODIFiED HT-f iN b:OUTING COEFFICIENT = .E PEA~. TW\1/EL TIME = i • Qv 1-1rn u:;,5 

PEAt TIMEiHRSl PEAt, DISCHARGE ( CFS l PEAt, ELEV4TION(FEET 1 

1:,,54 55.71 736.07 

RLJ~'OFF VOLUr'it: A.BOVE B4SEFL1JW = ,58 W"TEF'SliED INCHES, 530.o4 CFS-HRS, 43.85 ACRE-FEET; BASEF"LOW ~ 

C1FERATION RuNOFF CR%S SECTION ,:i 

• 
OUTPUT HYDR%PAPH= o 
AREA= .5: 50 lilI INPUT RUNOF;:" CURVE= 7:. TI~1E OF (ON(Er~TRATION= Lo~ HOURS 
lNTERr,AL HYD.lOGRAPH TIME INCREMENT= .:1,.0 HOUiiS 

.::..:: . :1 5,(13 

f'EA} i:LEVAlI0;,,1fEETl 
\RLJf\l1=1~t=l 

tRui.;OFF 1 

IJo.rli 
.68 

736.53 
.32 

736.50 
.15 

736.48 
.09 

73o.4o 
.08 

736.42 
.07 

736.3ii 
.Ot, 

JOB l PASS 5 
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736.30 
.05 

736.33 
.04 

736. 31 
.03 

73ti. 30 
.03 

736.i.8 
.o: 

73o.27 
.o~ 

736.i.6 
.uz 

73o.2.5 

• 1)0 CFS 

.00 •=FS 



PEAK TIME (HRS) 
14.94 

PEAK DISCH/\RGE(CFS) 
69.95 

PEAK REVA TION lFEETl 
(NULL) 

RUNOFF VOLUi'1E ABOVE BASEFLOW = .56 WATERSHED INCHES, 703.10 c,s-HRS, 58.10 AC-RE-FEET; BASEFLOW = 

li. 

+ 

TR20 XEQ 06-Zl-94 17:58 
REV PC 09/83(.Zl 

OWOSSO DRAIN - FPMS - SHIAWASSEE CO.Ml. 06-Z0-94 
EXISTING CONDITIONS-L4 HOUR TYPE II STORM DISTRIBUTION 

OPERATION RUNOFF C-ROSS SECTION II 
OUTPUT HYDROGRAPH• 6 
AREA= .44 SI) Ml INPUT RUNOFF CURVE= 70. TIME OF (otlCENTRUrot,, 1.i.7 HOURS 

TIME(HRSl 
10.00 
lZ.0-0 
14,VO 
16.00 

18.00 
20.00 

• 26.00 

INTERNAL HYDROGRAPH TIME INCREl'IENT = , lo93 HOUR3 

PEA; T!ME(HRSl 
13.07 
,-:l.o5 

PEAK DI SCliARGE (CFS l 
31.58 
3,91 

FIRST HYDROGRAPH POINT , .00 HOURS 
DISCHG .00 .00 .00 ,0-0 
DISCHG 5 • .l.8 11. 77 19.25 :6,80 
DISCHG lA.89 L:. .. 31 19.43 lo.34 
DISCHG 8.33 7.05 7,66 7 .44 
DISCHG 6.l6 o.11 5. 9'.l 5.74 
DISCHG 4.99 4.87 4. 74 4.58 
DISCHG 3.9Z 3.88 3.87 3.87 
DISC:r\G 3.85 3.70 3.41 3.00 
D15CHG ,4< .. Z4 .11 • 04 

Rllt~OFF VOill':tE AE:OVE 8A5EFLOW = .44 WATERSHED INCHES, 

OPERATION RESVOR STRUCTl.lllE l 
INPUT HiDROGR4PH= o OUTPUT HIDROGRAPH= 1 
SURFACE ELEVATION= 700.80 

PEAK TIME-HRSl 
zv.oo 

PEAi, DISCHARGEICFSl 
4.o4 

PEAi', ELEVA TIONlfEH l 
\KUNO~r, 
(RUNOFF) 

TIME INIRE~ENT = .20 HOURS .,~, .uo .o,i 
30. ,9 31.53 31.37 
13.,,3 11,% 10.8'.' 
7 .. ~4 7.05 6.&, 

5.'i6 5.41 5. JO 
4, 14 4,31 4,LO 
3.37 3.88 3.89 
; =,., ,.04 1.t,;_ '-• .1 .. 

• i1 

PEA~ ELEvATIONiFEETl 
7o1,o7 

DRAINAGE ARE4 , 
.O(i ,(10 

30.4B i:_Q,04 

l<j. o, 9, 34 
6,t,Q 6.53 
5.Zl 5.14 
4,11 4.03 
3.90 -3, 91 
1.~4 q-. '-

eASEFLOW = 

• • FIRST POINT OF FLAT PEAr, 

TIME I HRS) 
10.00 
10.00 
1:.1)0 
LOO 
14,0!j 

14,00 
lt .00 

18.00 

• .'·.l 

.=.:. ,r1(1 

,~.=..1}) 

,_.:. '. -

FIRST HYDROGRAPH POINT , 
D15CHG ,(lrj .00 

ELEV 
DISCHG 

ELEV 
DJSCHG 

ELEV 
D!ScHG 

.-1 ru 
t.LC.~ 

DISCH•j 
ELEV 

Di5Cl7G 

-;-t,(),!j(l 7t.,(l~8(1 

,M 1.34 
hl.15 

:, :,a 
-·· ..! 

7c,!.ol 

4.31 
7 ol.ac 

7:,i.:,7 . -, ,.c ;, 
- 7 

Ql • _,, 

4.cl 

-.~.~ 
_,_ ':::" 

7ol ,oc 
4. 34 

.,._, ·' 
{Cl ,c,i;, 

4.57 
7o1.t.,7 

4.M 
le: .c:7 

~, l;.'~1 

7 t,l ,t,7 

' - - ,')/ 

.00 HOURS TIME INCRE~ENT , .:v H,juRS 
,01) .oo ,01) .00 .(11) 

700,80 7e,1).80 7t,0,30 7e,0,8(l To0.3(J 
1.47 1.o7 L9Z: L.1:3 ~.45 

7o!.51 
3.74 

761.o3 
4.37 

"7 • - • 
I C:•1 ,t,(:i 

4.58 
7c,1.67 

4.cA 

ft.:,l. t,7 
4,t(i 

7t,1.5.=. 
~:.27 

7ol,o3 
4.4,j 

"T .... 
(01.t•t• 

7t,J.t,7 

7t,l ,,;,7 

4,5: 

701. 53 
3, •JJ 

fol. o4 
4,43 

4,o-0 

7t,1,o7 
4,,:,4 

7'.:-1,,_:,/ 

4.S(i 

":1..,1.:,7 

4,(15 

7oi ,,:,4 

4.45 
foi. bG 

4,ol 

7c,1.c7 
. -, 
't,D.:, 

C 
-. -t:, 

-;- _,1.t_ .. .:, 

fol, 5:, 
4 .11 

7t,l .t,5 

4.48 

4 ,1;,1 
7t,1,i_,7 

.!_ ... 

DRAINAGE AREA , 
.00 .00 

760.80 760.8() 
~. 71 Z./H: 

701.57 
4.17 

7t1.o5 
4.5(1 

4.o: 
7i:,i ,t,7 

4,ti3 

.::.5t, 

. .

...'t,) 

761.59 
4.~;_ 

7o1.t-5 
4.5: 

7t-l.e7 
4,t-3 

7-:1.t,7 
4.v: 

7,_,l ,t,7 

4,4•J 

.00 CFS 

JOB 1 PASS 5 
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.44 SQ.Ml. 
.K 

a.15 
8,70 
b,40 
5,07 
3.97 
3,91 
,64 

.00 CFS 

.44 SQ.MI. 
.08 

7o0.84 
3.19 

7ol.o0 
4.Z7 

fol .o5 
4.53 

76i.t,7 
4,t,3 

7o!.o7 
4 .-:,=. 

4.55 



TRZO XEQ 06-21-94 17:58 OWOSSO DRAIN - FPilS - SHIAl<ASSEE CO.Ml, 06-20-94 
REV PC 09/83l.2l EXISTING CONDIT!ONS-24 HiJUR TYPE II SfORM DISTRIBUTIQN I. 

t.v,00 DISCHG 3,96 3.92 3.89 3.85 3.81 3,78 3. 75 3.71 3,t-.8 
28.00 ELEV 761.64 761.64 7ol.63 761.63 761.63 701.63 761,03 761 .oi. hl.b~ 
30.00 DISCHG 3.61 3.58 3.54 3.51 3.48 3.45 3.42 3.~ ~:.3t, 
30.00 ELEV 761.62 761.62 761.62 761.61 7o!,d 761.ol fol ,ol 701 .61 701 ,fJl 
32,00 DISCftG 3.2"1 3.26 3.23 3.20 3. 18 3.15 3.12: 3,09 3.06 
32.00 ELEV 761,60 761.60 761.60 761,60 fol.tO 7ol.60 7o!.50 701.1:i·t 7t!.,,9 
34.00 DISCHG 3.01 Z,98 :.95 ,. ,-,,. 

1..o'lL l,'='0 2..87 .:.84 2..82 2.79 
34.00 ELEV 7ol.59 761.59 7o!.59 761,58 701 /18 761.ij8 7tr1 .~18 761.58 hl ,58 
36.00 DISCHG Z.74 L,72 2,t,9 Z.o7 i..t,4 2,t,:. :.oO :..57 :..55 
36.00 ELEV fol .57 761.57 761,57 fol.57 fo!.(,7 7til.57 701.57 7ol.57 "i"t,l .5:-
38.00 DISCH5 z.. 5(1 Z.48 ~ • .46 2.43 2.·11 ,:,30 .:. 37 ~- :::5 

-, -,-, ... :,;, 
38.00 ELEV 7ol.56 761.56 fol .5o 7r;.1.5o fo1.!j1::, 7o1.5o 76!.5t, 761.55 701,55 
40.00 DISCHG Z.28 Z.26 2.24 C.. 22. ~ .. _(l .:.18 .:.10 :..14 - ' -

i.. • l'-

40.00 ELEV 761.55 761.55 fol.55 7ol.55 761."5 701.55 7ol ,'54 , fol.54 '. , ' 
761.54 

42..00 DISCHG z.oo 2.06 2.015 2.03 2 ,1)1 1.99 1.97 1.95 ' l."4 
42.00 ELEV 761.54 761.54 761.54 761.54 7ol.'54 fol .54 hl.53 fol .53 fol.~13 
44.00 DISCHG 1.90 1.88 !.87 1.85 1.33 1.82: 1.80 1.78 1.77 
44.00 ELEV 761 .53 761.53 7ol.53 761.53 761.53 hl.53 7t,l.5~: 7til.'52. 701.52 
46.00 DISCHG I .73 1.72 1.70 !.oO I .i,7 1,t,b 1.o4 1.63 1.01 
46.00 ELEV 761.52. 761.52 7ol.5Z 7t,l,5L 7t,l.5~ 761.5: 7t,1,5~ 7&1.5: 7o! .5Z 
48.00 DISCliG 1.58 1.57 1.55 1.54 1.53 1.51 1.50 1.48 ).47 
48.00 ELEV 7o!.51 7ol.51 fol.51 761.51 7o!.5! 71.:,1.51 761.51 7ol ,51 7o1.51 
50.00 DISCHG 1.44 1.43 1.42 1.40 1.39 1.38 1.37 1.35 1.34 
50.00 ELEV 761.51 701.51 761.51 fo! .51 761.50 fol.50 761.50 fol.50 fol.~/) - DISCHG 1.32 1. 30 1.15 ,93 • 75 .60 .4" .39 

,,, 
"'" ELEV 761.50 761.50 7ol.4Z 761.30 761..l.O 7ol. lc 7o1.0o foJ.01 7o0.97 

54.00 DISCHG .21 .17 .13 . I 1 • (IQ .07 .o,, .05 .(>4 
54.00 ELEV 760.91 760.89 7o0.87 760.80 760,85 fo0.84 fo0.33 7ti0.K. 70(1,82 
56.00 LISCHG .oz .o: .o~ .01 , 01 .01 .01 
56.00 ELEV 7o0.81 7o0.81 760.81 700.81 760 .. 31 7rij,81j 7t,(l,8(l 

RUNOFF VOLUME ABOVE BASEFLOW 0 .44 WATERSHED INCHES, 1~5.33 (FS-HRS, 10.3, ACRE-FEET; BA5E,uJ,, 0 

OPERATiON ADDh'YD CROSS SECTION u 
INPUT HYDROGRAPHS0 5,1 OUTPUT HYDROGRAf'Hc 7 

PEAK TI~E(HRSl PEAf, DISCHAR(;E(CFSl PEA, ELEVATION(FEET) 
14."o 73,q7 (NLlLLI 

RUNOFF VOlur.E ABOVE BASEfLOW c • 54 WATERSHED INCHES, 8.l.8. 4; CFS-HRS, ti8.4o ACRE-FEET; 

OPERATION RUNOFF CRIJSS SE•:TION 13 
c1u1PUT HYD~OGRAPH0 6 
APEA0 .4c, SQ MI INPUT RUNOFF CURVE= 73. TIME Of CONCENTRATION° !. 7\l HOURS 
INTERNAL H'iDROGRAPH TIME INCRE;.;ENT 0 • 1 3,: .. :, HOLJh S 

[1~C1SS(! [ft..If~ - p,~'J - :,HUL:~SSEC: CO.ML (1,;,-,:rJ-•:.4 

E,'.ISIING COND! 7 !Oi~s~:..r. H:::'j; T ff'E I [ STOr':) DISTF:IBUTION 

BASEFLO~ C 

JOB I f'ASS 5 
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3,64 
761.6: 

3.3.: 
761.60 

3.u3 
7t-1.5q 

l..77 
fo1.S8 

2.53 
7ol.5t, 

l..30 
761.55 

~.10 
701.54 

1.0: 
761.53 

1.75 
7cl.5.:. 

1.o0 
7ti1.5.:. 

1.4v 
761.51 

1.33 
7ol.50 

.L~• 
700.94 

.03 
7c(l.82. 

.00 CFS 

.00 CFS 

JC:B PASS 5 



£J..fl 4 ,<>,; 

Tl"1E ( HRS l FIRST HVDROGRAPH POINT = ,00 HOURS 
10.00 DISCHG .oo .00 .00 
12.00 DJSCHG 4.95 10. 38 16.47 
14.00 DISCHG 33,93 32.39 30.58 

~~ 
DISCH6 12.25 11.38 10.69 
DISCHG 7.95 7.75 7.55 

(.v.00 DISCH& 6.2Z 6.09 5.95 
22.00 DISCH& 4.90 4.83 4.17 
24.00 DISCH& 4.60 4.49 4.30 
26.00 DISCHG 1.34 1.06 .81 

lN.UNIJrt J 

Tli'IE INCREMENT = .20 HOURS 
.00 .00 .oo .oo 

23.10 2:9.96 34.78 36.:1 
28.55 26.31 23.90 Zl.35 
10.13 9.67 
7.34 7.13 
5.80 5.d 
4.7Z 
4.0Z 
.60 

4.tB 
3,t6 
.41 

9.Z.8 
6,03 
5.4b 
4.o5 
3 .. Z4 

.~6 

8.95 
i,,76 
5. 31 
4.b3 
Z.80 

.15 

DRAINAGE AREA = 
.00 .08 

36.39 36.01 
18.06 15.89 
3,c,t, 8.39 
o.vl o,47 
5.18 5.07 
4. e,3 4.o3 
- -.. -, 
... ,.:i,:, ::._,()(l 

,07 .02 

.46 SQ.Ml. 
1.Z6 

35.lo 
13.60 
8,lo 
6 

,,, 
•>J-1 

4,09 
4,t,3 
1.66 

,(l(l 

RUNOFF VOLUME ABOVE BASEFLOW = .E,5 WATERSHED INCHES, 163.80 CFS-HRS, 13.54 ACRE-FEET; BASEFLOW = .0,:1 CFS 

OPERATION RUNOFF CROSS SECTION 14 
llllTPUT HVDROGRAPH= 5 
AREA= .19 SQ MI INPUT RUNOFF CURVE= ol. TIME OF <ONCENTR.r!ON= .51 HOURS 

TIME(HRSl 
IZ.00 
14,00 
16.00 
18.00 
20.00 
zz.oo 
.0 

INTERNAL HYDROGRAPH TIME INCREMENT= .Oo80 HOURS 

PEAK TIME <HRS I 

23.o4 

PEAK DISCHARGE(CFSl 
• '7 
'-'•ll 

1.04 

PEAt, ELEVAT!>:>NffEHl 
{RUN•JFF} 
{RUNOFF) 

FIRST HVDROGRAPH POINT = ,00 HOURS Tl~E iN(REMENT = .:o HOURS 
DISCHG .91 3. Q•~ 5.87 6.17 5.:35 5.o: 4.11 
DISCHG l.. 75 Z.55 2.37 .:..21 .:..i:1t, 1,ci4 1.88 
D!SCHG 1.os l.b 7 l,ti7 1,o3 1.)3 1.5t, 1.51 
DISCHG 1.44 1.-?.b 1.30 !.:'.& 1..:4 1..:4 1.:5 
DISCH& 1.:2 I.Ii. 1.(>5 1.00 ,/8 .98 ,90 

DISCHG 1.(1(1 1.01 1.01 1.02 I.:,: 1.0i. 1.•)3 
DISCHG .97 • 78 .48 .25 ,JO .oz. 

DRAINPC,E AREA = 
3,or.: 3.31 
1.83 1. 77 
1.48 1.48 
' . J.,i...b 1.27 

,09 1.(10 
1.03 1.04 

.1'1 SQ.MI. 
3.uo 
1. 71 
1,4E! 

l.Z7 
1.00 
1.04 

RUNOFF VOLUME ABOVE BASEFLOW = .19 WATERSHED INCHES, LZ.. 99 CF5-/-!R5, 1.90 ACRE-FEET; BA5EFLO~ = ,00 CFS 

OPERATION ADDHVD CROSS SECTiON 15 
INPUT HYDROGRAPHS= .,,5 

PEAK T!ME\HRSl 
13.:3 
23. 70 

OUTPUT HVDR06RAPH= 4 

PEAf'. DISCHARGECCFSl 
40.34 
5.68 

PEAi, ELEVATJON(FEETl 
(NULL! 
!NULLI 

Ru:.OFF vOLlll'f ABOVE BASEFLOW = .45 WATERSHED INCHES, 186.79 CFS-HRS, 1c,.44 ACRE-FEET; BASEFLO~ = ,00 CFS 

TR:o XEQ 1Jti-21-•44 11:~18 
REV PC. O•J183{ .Z.) 

On05S0 DRAiN - FPMS - SHIAWASSEE CO .MI. Oo-:,J-''4 
E:.ISTING CONDITIONS-.:4 HOUR TYPE II STORM DISTRIBUTION 

INPUT Hi'DRObRAPHS;; 4, 7 OUTPUT HIDROGRAF'H= : 

• PEM DiSCrlARGtiCFSI 
. . . 

l 't,..:-'t l \_l.i I~,:, 

F'C:4~ ELEVhTIO,J\r"EET) 
ih~i,_L) 

JOB 1 PASS 5 
Pt1GE 90 



MCJ\; o'ri ~ PU 1Nr'UI hUN\Jt-t- (.Ur.Vt; {V. I !Pie. l.•r 1.,lJl'4L-C.lilrv\l iU1~;; .o,:. H1,J1Jh~ 

INTERNAL HYDROGRAPH TIME INCREMENT= ,1107 HOURS 

PEAK TIME(HRSl PEAK DISCHARGE(CrS) PEAr. ELEVATION(FEETl 
12.65 4Z.73 (RUNOFF) 
19,70 4.98 (RUNOFF) 

• 23.63 3.93 !RUNOFF) 

TJ, .. ,HRS) FIRST HYDROGRAPH POINT= .00 HOURS Ti ME INC ~EMENT ;; .:o HDL!RS DRAINAGE AREA, 
10,UO DISCH6 .00 ,00 ,00 .oo ,0) .!JU .00 .uo .oo 
12.00 DISCliG 9.89 2.4,67 39.,3 4~.5':j 41.51 38.7-:i 34,79 29,71 ~3. fo 
14.00 DISCli6 15.39 13.o9 IZ.36 11,Lb lf).31 9.53 8,9l. 8.47 8.07 
16,00 DISCHG 7.44 7.25 7.14 1.0,. t,.ql o,71 t.,51 6.35 o,23 
18.00 DISCliG 5.98 5. 77 5.54 s -. 

:J. ;,t, 5.~1 5.10 5.02 4,Q8 4,97 
20.(1(1 DISCH6 4.89 4.71 4.4° 4 ~q 4.1~ 4.0u 3,Ql 3.85 3,84 
22.00 DISCH6 3.85 3,80 3.87 3.88 3 co ,a 3.90 3. •:j1 3,02 3. 93 
2.4.01.1 DISCH& 3.8!. 3.47 2.8T :.15 1 Ff1 . _, ,07 ,5b .:';, .08 

RUNOFF VOLUME ABOVE BASEFLOW , , 44 WATERSHED INCHES, 10.35 AlRE-FEET; BASEFLO~, 

OPERA TiOtJ ADDHYD CROSS SECT ION I 8 
INPUT HYDROGRAPHS, i.,o OUTPUT HYDR06RAPH 0 i 

PEAK TIME(HRSl PEAi, DISCHARGEICFSI 
13.ZO Et,.40 

PEAY- ELEVATIONIFEETI 
•NULL, 

RUNOFF VOLUME ABOVE BASEFLO~ , ,51 NATERSHED INCHES, 1141), 51 ( FS-HRS, 04,.::_5 ACRE-FEET; B~SEFLOW = 

OPERATION RUNOFF CROSS SECTION 19 

• OUTPUT HYDROGRAPfi, 7 
ARf.A, .13 SQ Ml INPUT RUNOFF CURVE, 77. TIME OF CD!'ICENTRA TION° 1. 21 HOU~S 
INTERNAL HYDROGRAPH Tli'iE INCREMENT, ,loll HOJRS 

PEA, TIME(HRSl 
li..85 
Z3.o0 

PEAf, DISC-HAR5EiCF5l 
18.87 
1.53 

PEAi' ELEVATIONIFEETl 
(RUNOFF/ 
tRUNOFFl 

TRLO XEQ 06-Zl-04 17:58 
REV PC 09/831.i.l 

OWOSS•J DRAIN - FPMS - Srl!AWASSEE CO.MI. C>o-20-94 
EXIST!Nii COND!TiONS-i.4 HOUR HPE II STO~M D!STRIPUTION 

TIPIEIHR5l FIRST Hl'DF:O\JRAPl-l POINT 
10.00 D!SCH6 .oo ,00 
12.00 D!5CH5 4,5: , .... ,-,-, 

,:i.-1 

14.00 [ 1ISCH'J LOJ 10.17 
;.._,.(J'J DI5CH6 - ,.,T 

:,,;,1 3.:i. 
18.00 DISCH!i :.':·l. .::..45 
20,0'J D!S(HG 1.oi:: 1,,::,3 

c.~.00 DISCHG 1,5.1. 1.52 
~4.0(1 DISCHG ~, 51 1.44 

Zo.00 Di5CH6 • 1: ,(le, 

' .00 HOURS 
.!JO 

,:, .... 
.i _,,Qc, 

8 • .:.4 
3. 11 
~.37 
l.t:7 
L5L 
l, ;:1 

.0~ 

TIME I~CREMENT , .Z0 rlOURS 
.00 ,(jr) .00 .00 

17. 73- 12 .8.::. 18.48 1Y. 73 

3.02 
~.:s 
1.81 

1.14 

5.45 

~.~l 

1. 75 
' .-1, ;J ... 

,!Jl , (1(1 

4.85 
:.85 
2.15 
Lo(' 

1.52. 
• 75 

4.4.:. 

:. 77 
.:. .1(1 

1.tS 
1. 53 

.58 

DR~INAGE AREA , 
,(1;: • .:.o 

16,ob 15.30 

4,Ui 

:.11.1 
:.o7 
1,t,l 

.44 

). 79 

2.04 
1.58 

. 31 

.44 SQ.Ml. 
1.04 

18.,'7 
7,71 
o.13 
4.97 
3.:35 
3.9~ 

,01 

.Oo CFS 

.00 CFS 

JOB I PASS 5 
PAGE 'ii 

.13 SQ.MI. 
1.:0 

13. 15 
3.5a 

:.Vl 
1.:5 
1.53 

.21 

.on CFS 

LD~•:•H:: 3!1J(' •:::, =-tc: ~:f·uT;; COEFFICIEr'iTS R:L1cTfi1 TO moss sr:L~I(i;.;r.L :.,r=c~, ,- .71, f,,;; L~,1 
'" ... ·;::,, A, -· ,-1: - - F'~ ~ -I· 1: v:: - ',~,~ - r - -, - : 



ttJ\h I U'l.t\Nn:JJ 

13.50 
23.90 

t'C."-1\ UL:i\...t1MUC.\\..t~I 

16.71 
1.53 

RUHOFF VOLUME ABOVE EASEFLOW = .7Z WATERSHED INCHES, 

~ION RUNOFF CROSS SECTION 21 
• _} OUTPUT H'IOROGRAPH= o 

ttf\h C.LC.lrt\l1lJ1''1\tC.t\J 

!NULL) 

(NULLI 

60.o1) ( FS-HRS, 5.(11 ACRE-FEET; BASEFLOW = 

AREA= ,(,'/ SQ MI INPUT RUNOFF CURVE= 75. TIME OF i ONCEr@AT!Ot,= 1. lo HOURS 

TIMEIHRSl 
10.00 
lZ.00 
14.00 
16.00 
18.00 
~0.00 
22.00 
24.00 
c6.oo 

INTERNAL HYDROGRAPH TIME INCREMENT= ,1547 110UR5 

PE Ai, Tl ~E i iiRS) 
12.85 

PEAt, DISCHARGEiCFS) 
11. 34 

FIRST HYDROGRAPH POINT = .O(l HOURS 
DISCHG .00 .00 ,(l<) ,(}IJ 

DISCH& -, .:-:, 
'-. _1,.. 5 . .:,;, 8 . .:B 10.o7 

DISChG 7 .04 5.8ti 4,tt, 3. 78 
DISCHG :.11 .:.OL 1. 0 5 1, 'j(l 
DISCHG 1.t(I 1.55 1. 50 1.45 
DISCHG 1.l.6 1.23 1.1" 1.15 
D!SCHG ,98 .98 q,-, 

• Q ,'i8 

D!SCHG .97 q; . " ,:,:, ,v_, • 7Z 
DISCHG .06 .03 .01 .oo 

RUNOFF VOLUME ABOVE B•SEFLO• = .o3 oATERSHED INCHES, 

OPERATION ADDHYD CROSS SECTION ;_;_ 
INPUT HYDROGRAPHS= 613 OUTPUT HYDRQGRAFH= 2 

• 

TIME 

FHt ELEV~T!OiHFEET) 
!RUNOFF) 

IN( RE:i;Er:T = • .:1j HOURS 
.no • ()JJ .00 

11. :1 l l. 1.: 10.64 
3,t':/ .:,•':/( :. 7i. 
1.,15 l.81 1.h 
l ,'t!) 1.Ji 1.34 
l. IJ 1,1)8 L-tJij 

.%: (10 ,08 . ',_, 

,1)8 .40 .:::5 

DF:AINAGE AREA = 
.O'J .05 

CJ,•":17 0,13 
.:.52. L.35 
1. 71 1.o7 
1.32 1.30 
1.03 1.01 ., 
:1i • 99 
.Z5 .17 

,,.,)4 ACRE-FEET; BASEFLOW = 

Tl@ XEQ Oo-Zl-94 17:58 
REV PC 09/83(.i.i 

OWOSSO DRAIN - FPMS - SHIAWASSEE CO. II. Oo-:c,-'4 
E/4ISTING W~umor,5<4 HOUR T¥f'E II ;TORM DISTRIBUTION 

PEAf TIMEiHRSI 
13.30 
2.3.t,8 

PEAK D15CHARGE(CF51 
Z.t1. 75 
:. 51 

RuNOFF VOLu~E ABOVE BASEFLOW = .o9 WATERSHED INCHES, 

OPERATION RUNOFF CR%5 SECTIO~ 1.3 
OUTPUT HYOROGRAPH= o 

f'El,i: ELEVATION(FEETJ 
(NULU 
I NlJLLJ 

97 .4l1 :FS-HRS, 8.05 ACRE-FEETj BASEFLO~ = 

AREA= .17 SQ MI INPUT RUNOFF CURVE= 7''. TIME Of CONCENTRATION= !. Jo HOurlS 
HHERNAL H'iDRO\lRAPH TIME INCREftiENT = .1 "313 HOURS 

Pttw, TH;EtHRS1 
1.:.. 94 
23.~3 

PEAt, DISCHP.RbE(CFSl 
... 0., .. .1:, 

.: .14 

RU;,OFF VOLUr.E ABOVE B!.SEFLO~ = .:::~ w,TERSHcD INCHES, 

• i} .iiON f-.DD~JL1 U'\•J~':i b~l.lluf~ .:4 
lM.::u: hYDHL1·3~11PHS= 1,:, 1 ~ 

PEAf ELEVA TI o~~ t rEET I 

iF:UNOFF) 
IRUNOFFI 

7 .41 ACRE-FEET; BASEFLC/vi = 

Pi:t~ i:LEVA i!O;~\ FE~T l 
t[~ULL) 

.00 CFS 

,09 SQ.Ml. 
.59 

8.14 
; .. 
'-•l.:.. 

l.o3 
1.28 

,9Q 

.98 

.11 

.00 CFS 

JOB l PASS 5 
PAGE 9: 

.00 CFS 

.<ll1 CFS 



KUNUrr ill<.Ul'lt llliUVt ~AbtrLU~ = ,/4 WAltKbrtf.D JNlH£b, 187 .Ui CfS-HRS 1 15,46 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION RESVOR STRUCTURE 4 
JNPI/T HYDROGRAPH= 3 OUTPUT HYDR06RAPH= 6 
SURFACE ELEVATION= 737,90 

• PEAf. TI ME !tlRS I PEAi. DISCHAR6E(CFSI PEAK ELEVA TION(FEETI 
15.z.: 1,.20 739.73 

TI~E(HRS) FIRST HYDR06RAPH POINT = .no HOURS TIME INC IIEMENT = .ZO HOURS DRAINAGE AREA = .39 SQ.~!. 
10.00 DISCHG ,,)0 .00 .oo .00 .011 .00 .oo .01 .oz .08 
10.00 ELEV 737.90 737,90 7~'7 • '=1() 737.90 737.CJo 737.90 737.90 737.90 737.90 737.'11 
li..00 DISCH>j • 30 .:,- 1, 1: 3.(ltj 4 s·• o.Z1 7,96 9.5:3 11.06 1.:.40 ·•-• ... ·"' I 
1.2..(11) ELEV 737. 93 Bf.'=P /3:3.ti'=-' 738.:4 738.4 738.bO 738. 79 738/~8 739 .14 739.Z9 
14.00 DISCHG 13.54 14.4' 15.2.3 15. 75 16. 0:; lo,25 16. JO 16.:7 16.18 16.05 
14.(11) ELEV 730,4: 73.:-1.5? /3° .t,1 73q ,t,7 739. 7 73''. 1: 739.73 739,73 739. r;_ 739.70 
lo,00 DISCH•j 15.';;0 15.7.:. 15. 5.=_ 15. ::,z. 15, lll 14.89 14.67 14.44 14.Zc 14.00 
16.0•J £LEV 73·=1 ,t/1 13'".t,c, -;r::•:i.t-4 73•':I,c,,:. 739.60 73·~.57 739.55 7J=1.5.:. 739.50 739.47 
18.0(l DISCH6 13. 78 L:.55 13. 33 13.11 ll..8;1 IZ.67 12.45 1:.:3 lZ.01 11 .80 
18.00 ELEV 73=i,45 73,.1,4.:, ~~:q .4(1 72.U.37 739.3~1 739,3;_ 739,30 739.:7 739.l.5 139.23 
20.00 DISCH6 11.t,(J 11. 3° 11.!9 10.9Q 10. 7" 10.59 10'.<10 ., 10.i.0 . . ' 

10.01 9.8i. 
;,.o.oo £!.EV 739,.:,() 7?=i,1'3 :::•;,, lt, 739.13 739.ll 739,(lQ 739.07 739.05~ 739,02 739.00 
22.00 DISCH6 9,o3 (,.45 <J,.:.8 9, 11 8,Q1. 8.78 8,b3 8.48 8.34 8,Ll 

TRZO XEQ Oo-21-94 17:58 O~C1SSO [•~Al~ - FPMS - SHIA~ASSEE CO.Ml. Oo-Z0-94 JOB 1 PASS 5 
REV PC 09/83(.21 E;;JSTJN6 CONDITIONS-2.4 HOUR TYPE II 510RM DISTRIBUTION PAGE 93 

- ELEV 738.S'8 733,CJr:, BS.94 738.'ii. 73f:, 0u 7:<8.89 738.87 738.85 BS.84 738.82 
D15CH6 8.07 7 .-,4 7.81 7.o7 7 .5~ 7.35 7.18 6,99 o.79 6,50 

~A.OU ELEV 738.81 738.79 738.78 738.70 738.7'- 738.n 738.71 738,t/l 738.oo 738.64 
Z6.00 D!SCHG 6.38 o.17 13.9b 5. 75 5,5.t 5. 34 5.14 4.95 4.11 4.59 
zo.oo ELEV 73f.:.oz 738.5° 738.57 7.38.55 738,5~ 738.50 738.48 738.40 738.44 733,4;: 
28.0D DISCH6 4.4i. 4.:t, 4.10 3,CJ5 2.8(· 3,t,t;. 3.53 3.40 3.27 3.15 
i:.3.0(1 ELEV 738.40 739.38 738, 3o 738.?.4 73[:.3, 738. 31 738. 3(1 738 • .:.8 n8.21 738.2.5 
30.00 DISCHG 3. 1)3 .:..-:;.:. .:..81 :.71 2.o1 :.51 Z.4l - -.-, 

.... ,:1:, 2,;_4 Z.16 
30.00 ELEV 738 • .:.4 73"3,:..? 73~: . .:..:. ns.:o 738.1~ 738,18 738.17 738.16 738.15 738.14 
32.00 DISCHG 2.08 :.oo 1. ·~3 l.80 1.1•; 1.7~ l.oo 1.00 1.54 1.48 
32.(JP ELEV 738.13 738.13 n:::.1.:. 738.11 738.1( 738,()Q 738.(J•~ 738.08 738.07 738.07 
34.00 DISLHG 1.43 1.37 1. 3;: 1.n 1.t.: !.18 1.14 1.10 1,(16 1.0: 
3•.oo ELEV 738.0o 738,05 733,05 E'8.04 738.04 738.03 738.03 738.t)2 738.0: 738.01 
36,(JO DISCH\:! • .:is . 94 ,91 .87 .84 .81 , 78 • 75 .IL .70 
3r_,,(,0 ELEV 738.,)1 738.01 73-?.00 738,00 737, 9' 737. •~JQ 737. 0 9 737.98 737.98 737.98 
38.00 DISCHG .t,7 ,,,5 .o.:. .o0 .5\: .5o .54 .52 .50 .48 
38.00 ELEV 137,•:ig 737. 0 7 ?37 .'=17 737,97 737.'Jt 737.0o 737 ,';"/t, 737 .. ~6 737,<o 737."5 
40.(tt) D!SCHG • 4t- .44 .43 .41 .4( :,o .37 , 35 .34 .33 ,.A.' 

~o.oo ELEV 737 ,f•f, 7:!"!. q5 737 .'~5 ,37,-,5 131.-0 , :37,04 737. 0 4 737,04 {31.?4 737. 0 4 
4.-:..uc, DI3Cri'J :,- .30 -q .L.8 .:1 '"o .:..5 - ' .,:J .l.3 t _,,_ .. ,L"f 

-4 .... 0(l ELEV {37, 04 13{. 03 7:.:7. q3 737 ,Q3 737.·=1; 737.'0 3 T37. 0 3 737 ,'=13 737.93 737.1=13 
44.00 D!ScHG .:1 .2.0 .19 .l~ 1··· .. .17 .16 .15 • 0 , l I 

44.00 ELEV r::·-;. ,:,- {3{. q:_ -;37,o:._ 737,02 737.'':/.:. 137 ::J:.. f37:=:.. :31 .-,: 737 .'''2 737,n:._ . 
4ti,00 t1ISCHG .15 .14 .14 .13 . l: ,i.:_ .11 • il • I 1 
4o,00 ELEV y~;7 .o:.. 737 .o.:. 737 ,o.:. 737.';"Jl 737. Dl 7;1,Q1 B7.,;11 737 :=11 737.91 737.91 
49 {)rj DISCHG • l(l .10 • 1y:;i ,QQ' .(/i .(l:3 .'JE: .08 .OB .07 • ELE'J /JI.-=- l :J: :=i1 C)/ ,'-,j 737,.::1 737.'?l ""!":.,7."='i ...-,- ·=11 7":.'7,CJ1 ;:::7 :::1 r:.:7 :=i1 ' :,1 • 

- J,_, r::~(hJ ,,_17 ·'•f • (lt, ,(l,~ ,1 1t ,U.:i ;,:, ,1/5 .us 
sn.(10 ELEV I~• I • ·= i ,-, ,:,1 1::,7 :=ii f -" • 73{."=11 7":.'?. •=11 f 37. (Ji 7":_'? .cl 1:·;,c,1 Df ,'ll ;37. ~1 
5~.1)(1 DJS(,tt,~ ,'_,5 .(15 .')4 .04 ,').:i ,,J.;. ,,_14 .t:4 .U't ,{)::, 

'=·=. ,:,,) £i...~ll l ,,- ;n : =· ~. •O 137. ,:,i ' 
7:, ... ,:i,·1 , _ I , l 737. ·)(: ~;7,·=10 "! ;·-: := ,_] -,-7. -, _J ; 37. :1() -;=:7. :1(1 

: ..: , 'A " SL-,~ • ,_1:, .!_13 • (13 .11:' . (,; • J::, ,,)_, f!: .((. ,:_.,__ 
-, -- c,· -; ·•;· -



~.,;, I VI.' t.Lt. V /,jl,1V (.J(,YV l:H,YV /.JtdV 

58.00 DISCHG .oz .01 .01 .01 
58.00 ELEV 737.90 737.90 737.90 737.90 

RUNOFF VOLUME ABOVE BASEFLOW = • 74 WATERSHED INCHES, 

( 1• ION ADD1-n C CROSS SCI T ION ~5 
1'.F'u·; HYDROGRAPHS= ,,, 1 OUTPUT HYDROGRAPH= 5 

PEAf, TIME(HRS) 
13.37 
14.17 

PEAi, DISCHARGEICfSl 
134.96 
13Z.46 

I .J(, : 1V /.JI. YU I.JI .YO I.JI.YO /JI.YO 
.01 .01 .01 .01 .01 

737 .'10 737.90 737.90 737.90 737.90 

187.03 CFS-HRS, 15.46 ACRE-FEET; BASEFLOW = 

PEAr. ELEVATION(FEET) 
INULU 
INULU 

/~I.YU 
.01 

737.90 

.00 CFS 

RuriOFF VOLUMc ABOVc BASEFu),! = ,53 WATERSHED INCHES, 13:7.53 (FS-HRS, !09,71 ACRE-FEET; BASEFLOW = .oo CFS 

TRZO XEQ oo-i.!- 0 4 17:58 
REV PC G\1183{.,:l 

OWOSSO DR~IN - FP;;S - SHIAWASSEE (OJI!. 0,,-:,J-<4 

E;(ISTJNG CONDITIONS-i.4 HOUR TYPE II (,TORM DISTRIBUTION 

O?cR!TION Rffvo, STRUCTURE 5 

TJalRS) 
W.,o 
10.00 
ii:,OQ 
12.00 
14.00 
14.00 
16.00 
lt-.00 
18.00 
18.00 
Z0.00 
20.00 
ll..00 
z~ .tio 
2.4.0() 
.: 4,(J(l 

Lo.00 
~t,.00 
~9.00 
~:3.t),) 

31J,IJ(l 

31.1,(!1) 

3,:,(11) 

::.=.., (10 

34.00 .. ~: 
3,;,,(J,_l 

:,8,IJ') 

- ::,,)(1 

L '" 

INPUT HYDROGRAPH= 5 OUTPUT HYuROGRAPH= 7 
SuRi:Ac~ ELEVATION= 731.80 

PEAF. TllGEIHRSl 
!9.~8 

PW, DISCHARGEICFS) 
80.46 

FIRST HYDROGRAPH POINT = .00 HOURS 
.00 

731.80 
3o.70 

734,4c;, 
70.97 

737.~5 
75,o3 

DISCHG .Oil .00 
ELEV 731.80 731.80 

DISCH& 5.44 17.50 
£LEI/ BL . .::.o 733.o•:. 

DISCH& 69.o'? 70.34 
ELEV 737.33 737.~:•-:; 

OISCHG 74.'io 75. 30 
ELEv 737 .83 737 .81;, 

DISCH& 7<.0B 7".c,1) 

ELEV 738, 1)3 738.03 
DiSCHG 80.11 7'?,90 

ELEV 738.04 738,04 
DISCHG 7o.55 7o.3t 

ELEV 737. 98 737, 9o 
DISCHG 74.3: 74.05 

ELEV BL 77 E7. 7 4 
DISCHG 70.93 70.50 

ELEV 
DISCtiG 

cLEV 
DISCH& 

ELEV 
DISCHG 

ELEV 
DISCHG 

Eu:v 
[ 1!~,Crit 

ELEV 

737.45 

737.01 
15.D 

Q,3J 
,-,- .,-, 
I _,._,'tO 

o.4'.:o 
73: . .:1 

737,41 
o4.o4 

736. 77 
14.i:8 

13.::.,85 
,-, ,-,-..c,,..,' 

73.::..4u 
1.:,,,:5 

-
... , <: :, 

-, -, 
:, . ::,:, 

73,_.(l{ 

~ • c,:• 

737.8'::i 
7'?.83 

738.04 
79,oJ 

738.03 
7o.16 

737. 04 
73. 78 

7::7.72 
7•).07 

-;37 .37 
t,.:, 4(i 

736.45 
13.43 

73.:.78 
::.o.::. 

n~.4o 
b,04 

't. Si 

,00 
731.SV 
58.30 

73t,,07 
71.oO 

737.51 
75,G3 

.,..,.,. ,-,-
: ;,1 I.,(. 

80.10 
738.04 
7,;. 31 

738,03 
75,05 

737.": 
73.49 

7n.o'"' 
o'l.63 

737. 3~ 
~1.:, 33 

735,tA 
1~. 71 

73~. 73 
'3. 31) 

5.85 
.,.-,- - -, 
I )L,,_) 

3 ,4,:: 

,,. 

PEA,. ELEVAT IONffEETI 
738.04 

TI~E INCREMENT = • i.O HOURS 
,l0 

731.tO 
t,3,t4 

73<..d 
72.:o 

737.,7 
7t .: 3 

737 .-=s 
80.~8 

738,(4 
7f,.~5 

738.(.3 
75. 74 

737 :JO 
73. 17 

737 .ob 
09.18 

737 .:...8 
39.~~ 

734,t,b 

1:.....(,9 
73:....t.:. 

73.:.::";, 
5.t 7 

73::. • .:.: 

7::,:._ .11 
3.40 

:=:.:.os 
:....84 

.-1, 

.00 
731.80 
o6.3•j 

737.(11 
72. 7o 

137.o2 
76.5(1 

737,97 
80.40 

738.04 
78.54 

738.02 
75,5:... 

737.88 
7<,84 

737 ,t,3 
08.73 

737.~4 
3(),47 

734.03 
11. 53 

73:....os 
7. 70 

73.:.::·:. 
5.50 

73t....:i:i 

,,'l 

• 00 
731.80 
ot.. 99 

737,(17 
73.Z9 

737.o7 
76. 75 

738,(10 
80.40 

738.04 
78.09 

738.0i: 
75.29 

137.80 
E.49 

737.59 
68.:...6 

737.1" 
.:_4,85 

733.62 
11.0';.. 

73:.....c,l 
7.43 

73:.__34 

73,:,1•:j 

rr ... ,:i4 

-· /'.: 

DRAINAGE AREA= 
.00 .03 

731.80 731.80 
o7 .08 68.37 

737.14 737,Z0 
73.77 74.Z0 

737.71 737.70 
77,36 78.01 

738.01 738.01 
80.45 80.39 

738.04 738,04 

77.61 77.11 
738.01 738.(10 
75.05 74.81 

737 .84 737 .31 
7:.li. 71. 73 

737.5b 737,5~ 
07.79 o7.3Z 

737 .15 
:1.10 

7D.J5 
lf).5o 

73:....5: 
7, lo 

... -,- -, -, 
f ;,._I::.,,;. 

5.1'3 

-;::::.....oei 
:, ..... i 

~~;.::_,:)4 

:_,--;-.-, 

737. 11 
18. 53 

10. l~ 

732..54 
o. o:... 

5. 1..l3 
"'3:....17 

;.15 
7:::~.03 

JOB 1 PASS 5 
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3.85 SQ.MI • 
.79 

731.80 
o'i .04 

737.'-7 
74.60 

737.79 
78.58 

738.o:.... 
80.27 

733.(14 
h.73 

737. UQ 

74.57 

737.7'> 
71.33 

737.48 
66,84 

737 ,l)b 

16.09 
733.02. 

9.71 
73~.51 

t,,68 

73~.2.9 
4,8"1 

73.:.tt, 
3.F' 

... : .. \ -, '_,,_, __ , 

.... ,,_,,_ 



°':{.., I.ti.• C.LC.V 1-JJ. .1'1 

44.00 DISCHG 2.26 
44.00 ElfV 731.97 
46.00 DISCHG 2.00 
46.0V ELEV 731.95 
48.00 Dl5CHG 1.78 

lo ELEV 731.93 

TRZO XEQ Oo-Zl-94 17:58 
REV PC, O'i/83(.ll 

50.(tO DISC.HG i.o0 
sv.oo ELEV 73!.9i. 
5Z.OO DJ3C,,G 1.43 
52.00 ELEV 7JI. O(l 

54.(10 Iil5CHG .43 
54.00 ELEV 731.83 
!51_ •• 00 DISC.~G .0':i 
56.00 ELEV 731 .81 
58.00 DISCHG .04 
58.00 ELEV 7.31.80 

fs}l.'11 /.JJ..10 I .:Sl • '/1:) f.:Sl.)10 ,.:s1.ni l.:St.'11 

2.Z3 z.20 2.17 2.l!i 2.12 2.09 
731.96 731.96 731.96 731.% 731.96 731.95 

1.97 1.95 1.93 1.9'1 1.89 1.86 
731.94 731. 94 731 .94 731,9-1 731,94 731.94 

1. 76 1. 74 1. 72 1. 7o 1.68 1.67 
731 .'/3 731.Q3 731 .93 731.n 731. 92 731.92 

OWOSSO DRAIN - FPMS - SHIAWASSEE CO."I. 06-Z0-94 
E,IST!NG CONDITIONS-24 HOUR TYPE II SfORM DISTRIBUTION 

1 s,-, , _10 1.50 1.54 1.5.l 1 .51 1.4Q 
731,:;,~ 731.91 731. 91 731.9 I 731.91 111.01 

1.4:. 1.38 I.ZS 1.14 .99 .85 
731. ~(l 731. 90 731 .89 731 .8'l 731 .87 731.8, 

.3c, ,,30 .26 
-, , .19 .lo ,L,_ 

731.83 731.82. 731.82 731.8,'. 731 .81 731.81 
,0'3 .08 .07 .01, .Oo '.-f)5 

731.81 731.81 731.81 731.81J 731.80 731 .80 
.04 ,(4 .04 .Ol .03 .03 

731.80 731 .80 731.80 731.8') 731.80 731.80 

!JI.YI /Ji.~/ 

2.07 2.04 
731.95 731.95 

1.84 1.82 
731,94 731.93 

1.65 1.63 
731. 92 731.92 

1.48 1.40 
731.91 731. 'l 

• 7l .ol 
731.85 731.84 

.14 .12 
731.81 731.81 

.. 05 ,05 
' 731 .80: ' 731.80 

.OJ .03 
731.80 731 .80 

RU~'OFF VOLUr.E ABOVE BASEFLOA • .53 WATERSHED INCHES, 1327.84 CFS-HRS, 109.73 ACRE-FEET; BASEFLOW = 

OPERATION RUNOFF moss SECTION LO 

• 
TIMElHRSl 

10.00 
l~.00 
14.00 
16.00 
18.00 
20.00 
Z-Z.00 
~4.00 
Z6.00 
~8.00 

OUTPUT HYDROGRAPH= o 
AREA= .!3 SQ Ml INPUT RUNOFF WRVE= 7Z. 
INTEoNAL HYDROGRAPH TIME INCREMENT= .1989 HOURS 

PEAi, fl~clHRSl 
B.49 

PEA, D!SCHARGE(CFS) 
9.03 

FIRST HYDROGR~PH POINT = • 00 HOURS 
DISCHG .00 .0(1 .00 .00 
DISCHG 1.11 Z.35 3. 75 5 • .Z.8 
DISCtitl t:.o5 :3. 34 7.97 7.54 
DISC>iG 3.54 3 .:.1) 2.99 Z.8Z 
DISCHG ~-17 2.li Z..0o ~.oo 
DISCH, I. j'(I !.oo 1.t,L !.58 
D!SCHG 1.34 1.fZ 1.31) 1.:.? 
DISCr!f: 1.~4 i.a 1.17 !.10 
D1SlH6 .41 • 33 .Z.o .::.o 
DISCHU ,\)IJ 

TIME OF DJNC.ENTRATION= 1, 79 H'lUo'S 

TIME 

PEAK ELEVAT!ON(FEETl 
(RUNOFF) 

INClEMENT = ,LO H•JURS 
.0) .00 .oo 

o.9) 8.L.5 s.:% 
7.0j o.53 5. 0t 

Z.63 Z..5o l.4o 
1. 9j 1.89 1.85 
1.54 1.49 1.45 
1.£.3 1.27 1.i.6 
1.01 • 01 .80 
.15 .10 {'' ,_11 

DRAINAGE AREA= 
.oo .01 

9.01 9.00 
5.36 4.73 
; :,,:i 
........ 1..• L,30 
1.80 1. 77 
1.42 1.3" 
l.l6 1.2.5 

,ti'::, .59 
.04 .o~ 

/JI.YI 
2.oz 

731 .95 
1.80 

731,93 
1.61 

73l. 92 

JOB 1 PASS 5 
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1.45 
731.91 

• 51 
731 .84 

.11 
731.81 

.04 
731,80 

.03 
731.80 

.00 CFS 

.13 SQ.MI • 
.n 

8.87 
4.08 
2.23 
1.73 
1 .3t, 
1.25 
.4" 
.01 

RU~'OFF vOLUo:c ,WVE BASEFLOW = .51 W~TERSHED INCHES, 43.04 c=s-HRS, 3.5ti ACRE-FEET; BASEFLOW = .00 CFS 

OPERAT1(1N ADDt·h'D CROSS SEC.TICi~{ -:._7 
lNF'tJi ~YDR(11J~~P•-IS:= 7 ,b 

PEA~ TIMEIHRSJ 
F•.1.=_ 

OUTPUT HYDROGRAPH= 5 

PEAr DISCHARUEtCFSJ 
8.L.;1 

PEAf, ELEVATION(FEET/ 
!NULU 

~,,-:..-= .< s=1 rr~ !;t=·ur HUNO~~ (LPVE= 7t'. lif'i::: •=IF '=[l}f::fJTF:~TIOr~= .tP l-J~,u~·s 
~: : .,-,:-,1,."-~'LL'...J ,•(:: p.irt;:-~;:::\":: ,,_l':1:1, fa_i~,:; 



TRZO XEQ 06-21-94 17:58 OWOSSO DRAIN - FP1'1S - SHIAWASSEE CO.M[. 06-20-94 JOB 1 PASS 5 
REV pc, 09/83( .Zl . EXISTING CONDITIONS-24 HOUR TYPE II SfORM DISTRIBUTION PAGE 96 

• PEAi', TIME!HRS) PEAK DISCHARGE(CFS) PEAk ELEVATION!FEETl 
12.45 101.o3 !RUNOFF) 
1ei.02: 6.64 !RUNOFF) 
<3.56 5.14 !RUNOFF) 

TiF.f(HRSJ FIRST HYDROGRAPH POINT, ,00 HOURS Tli'IE INClEMENT , .ZO HOURS DRAINAGE AREA , .4Z SQ.Ml, 
10.00 DISCHG ,00 .00 ,00 .00 .0) .01 ,14 .60 Z.30 10.79 
12:,1)0 DISCHG 41.90 81.Q,3 1')0,85 94.49 8Z.53 67.83 51.14 35,20 26,48 ZZ.79 
14,lh) DISCHG ZO, I 1 18,01 16. 33 14,91 1.1. o') lZ,61 11.89 11.34 10.82. 10.35 
lt,,(lt) DiSC:fl~ 10.0Z 9.81 9 ~t.E: 9.5<> 0,3i 9.0\ 8,70 8.40 8.~o 8.17 
18.00 D!SChG 7.9o 7.oJ 7.29 7.0i: o,82 lj,t,\/ 6.03 6.03 6.64 6.63 
~(1,00 DIS{HG o.47 6.13 5.78 5.4'1 5.~3 5.14 5,07 5.06 5.<)7 5.08 
u.oo DISCHG 5.08 5.IJ'i 5.10 5.11 5.11 5.12 5. 13 5.14 5.14 5.13 
~4.00 o;SCHG 4. 05 4.3Z 3.30 ~-~J 1,3i .69 ,i.6 ,, .• 05 ,00 . 
F:U!,OFF VOLUME ABOVE BASEFLOW ' .77 WATERSHED INCHES, i:08.41 C'S-HRS, 17.~Z ACRE-FEET; BASEFLOW ' .00 CFS 

OPERA TI ON ADDH\ D CROSS SECTION Z9 
INPUT HYDROGRAPHS• 5,o OUTPUT HYDROGRAPH• 7 

PEAi\ Tlr.E(HRSJ PEAK DISCHARGE(CFSJ PEAK ELEVATION\FEET) 
12.65 158.88 (NULL) 
18,17 89,Z4 !NULU 

T.Sl FIRST HYDROGRAPH POINT ' .Oo HOURS Tl~ INCREMENT= .:<) tlOURS DRA!NAliE AREA = 4.'\il SQ.~!. 
,r, r,,·, T\TC'r111- M r.r, r.r, ,-,,, Hfl ,,, 

" -" . ,, 
" oc ,v.vv UJ.;:J\,n\J ,V\! ,VV ,V\I ,VV ,VV ,Vl ·" ,OV L,0'1 11.o·J 

12.00 DISCr!G 48.45 101 .S4 141.30 158.07 153. 1 I !4i..37 12b,99 ltl,OQ 103,85 100. 70 
14,UO D!SCHG 98.45 9o,69 95,27 04,Q4 9"2,90 "l. 90 'il.14 9U,47 29.76 89.03 
16,(ll) DISCHG 88.S~ 88.3.: 88.2.0 88.31 88.24 88.0o 87.~1 88,20 88,bO 88.98 
18,00 DISCHG 89.ZI 8V .i.4 89,18 89.!i: 89,05 88.98 88.'?3 88.B'd 88.80 88.64 
~o.oo DISCHG 88.:8 87.6° 87.03 Sb.39 85.76 85.17 84,t,::.. 84,09 83.56 83.17 
c.vo D!SCHG 82.97 8i.. 77 82..56 82.35 82., l 3 81, 91 81.b8 31,44 81.21 81),95 

~A.00 Dl5CH6 80,51 70,59 78.~5 7b,8t1 75.53 74,44 7.3,54 72.So 1:,3: 71.83 
i:6,00 D!SCtlG 71.33 70.84 70.34 09.83 bQ,23 0 ,-,~, 

0\.•oOJ 08.D 07.83 ti1 .33 61,.84 
~8.00 DlSCrtG bt.,35 04,64 o:.40 5~.33 39,D4 30,47 .:4.85 :1. l!J 13.53 lo.o9 
jl),% DISCHG 15.33 14,:8 13.43 12, 71 L09 11.53 1 I. Oi. 10.5ti 10. Ii: 9.71 
JL.00 OISCHG 9.33 s.n 8,bL 8.30 7.99 7,70 7.43 7.16 o.9Z o.68 
34.00 DI5CHo o,4o t,,:_5 ,,.04 5,85 5.t 7 5.50 5. 33 5.1a 5.03 4,8'' 
31;,,IJ(l DISC% 4.7o 4,b3 4.51 4. 39 4.~:3 4,17 4-07 :, ,;i7 

o, ' 3.88 3.7° 
33,UO DISCH5 3. 71 3.b3 3.55 3.48 3,40 3,34 l.i.7 3.i.l 3.15 3.00 
<<l.00 DlSCKEi 3.03. .:. Cif: ::. '.J3. , no 1..,,:,,.., :,84 ,:,y, .:. 7'5 :.70 :.o& ;:_,t,Z, 

4~.UO D!S•:ho .:,50 .:..55 i...51 .:.48 2..44 .=_,41 -, -,,, Z..35 -,· i_,i_O ,_, :.,o <..,:.,'-

~4.'XJ DISCM1~ 

. - ., :.:D 2.17 :.10 ....L .... :,.,1j•j ;_,,_17 .:.o4 :.o: ,._,_t, ..... ,_ .I 

4o.OO DISC HG :.0(1 !.'17 1.95 l q:, . ·' 1.''l 1.8.9 1.a,_. 1.34 1.82. 1,80 
48,(l(i iiiSCHG 1.7B i.h 1. 74 i.72 i. 7(1 i.68 i.o7 i ,':,5 i.o3 Loi 
50,ljt) DfSCHG 1.t,O 1.'58 1.6t, 1.54 l.tj 1.51 1.4'' 1.48 l.4/J. 1.45 
:,.::.,1\1 DISCHG i,43 ~ .4.: 1 :,,, . _,_, 1.:s 1.14 ,,;-10 .85 7- .o! • 51 . '" 

• F~:-:1) ·~tQ l)t-:1-···.:. ii!:,·: l};~l)S'.:,f\ Lrli'.iil - FP!t'iS - S!-il4HAS~lt.E i:_(l,!f} • ,)1..,-.:,)-''4 JC1B ?tSS :, 
Ri:.V PC ( 1·~::3::·1 • .:) C !5Tii\1~ (1)1DITIOr~s-:._4 nc1uR TrPE " ~T 1=1Rtt III';TR!f,L,";IU i='.A,JE '-17 1l 

- I' 



O!j,U\) UlbUib ,U'\ ,U'\ ,U'\ ,U4 .u~: ,UJ .u,; .u; ,u,; 

RUNOFF VOLl.li'IE ABOVE BASEFLOW = , 56 WATERSHED INCHES, 1579.29 CFS-HRS, 130,51 ACRE-FEET; BASEFLOW = 

OPERATION RESVOR STRUCTURE 6 ,. INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 1 
SURFACE ELEVATION= 728.40 

PEAK TIME(tiRSl PEAK DISCHARGE(CFS) PEAK ELEVATION(FEETl 
!Z.68 159,58 734,ol 
18,25 89.24 73Z.8'. 

Tl i'!E ( HRS l FIRST HYDROGR4Pti POINT= ,00 HOURS TIME INUIEMEtH = .:O HOURS 
10.00 DISCHG ,OU 

10.00 ELEV 7:8.40 
12.00 DISCHG 18.48 
12.00 ELEV 729.o7 
14.00 DISCHG Q?,Z3 
14.00 ELEV 7.33.20 
16.00 DISCHG B8.b8 
16,(10 ELEV 73;_,30 
18.00 D!SLliG 89.14 
18.00 ELEV 732.81 
20.00 DISCHG 88.42 
20.00 ELEV 7~·~.79 
22.00 D!SCHG 83.03 
22.00 ELEV 7L58 
Z4.00 DISCHG 80.o7 
24.00 ELEV 73i..49 
26.00 D!SCHG 71 .51 
i6.00 ELEV 73i..13 • DISCHG oo.5Z 

ELEV 731, 94 
30.UO DISCHG 17. 75 
3u.oo ELEV 12'' ,6Z 
32,00 D!SCtiG 9.87 
3L.OO ELEV E9.08 
34.00 DISCHG o. 77 
34.00 ELEV 7Z8,87 
3o.OO DiSCMG 4,94 
3o.OO ELEV 72:8,-;-4 
38.00 D!SCHG 3.83 
38.00 ELEV 7;_°'2,,66 

40.00 DISCHG 3.11 
40,00 ELEV 72.8.t,1 
42.00 D!SCHG 2..64 
4::.oo ELEV 7.:.8.ftS 

TRZ.O ;~EQ Ot,<:l-0 4 17:58 
REV PC 09/83( ,,:) 

44,,JO 

• .,Jl_l 

L'j,,_;') 

:,1 !,(_;,_l 

5::,1,_, 

DISL'lb 

ELEV 

t.Li:lJ 
L:I SCr"c 

ELEV 

,._, ::.:o 

f2.8.5o 
,-,-, 

,_, _!~• 

1 , •:,1 

~ ,,'.:,_ 

.00 .00 .00 ,011 .Oil .04 
7Z8.40 7Z8,40 728.40 7Z8.4(1 7~8.4(1 7:8.40 
70.25 133.43 157.47 154,o'I 144.41 130.0i.. 

732..09 734.Z! 734.60 734.5,, 734.39 734.lo 
97.i.7 95.75 94.46 93.Z'• QZ.24 91.39 

733.13 733.07 733.0Z 732.9/ nz.03 73.:. 01) 

88,37 88.Z9 8B.30 88.·D 88.13 87.96 
nc.78 T3Z.78 732,78 nz.w n:.n 73:,,77 
89.2.4 89,ZO 89.14 89.0'' 89.01 88,Q5 

73Z.8Z 732.BZ 73Z.81 732.8 73;_,81 n:.81 
87,01 87.20 86.61 85.9:; 85.38 84.81 

732.77 732. 74 73Z,7Z 732.6'1 73Z,b7 732.65 
8:..84 82.o4 8Z.4Z iLZI 81.98 8!.7o 

732.57 732.56 732.55 732..5!) 732.54 73i..53 
79 ,'/4 78.74 77.31 75.9,, 74.81 73.85 

731..46 732,41 732.30 732,31 732..2c 732..J.. 
71.01 70.51 70.01 6'1,51 69.01 68.50 

73Z.12 732. 10 732.08 73Z.Oi, BZ.04 73:.0Z 
05.29 63,17 56.Zi. 43.6.: 33,01 i.9.53 

731.89 731.81 731.54 731.0'i 730.o4 730,43 
lo. 13 14.8B 13.89 1J.or !i..38 11. 77 

n.Q,51 7c9.4i. 7Z9.35 729.3-j 729.25 71.9.~1 
9.47 9.10 8.75 8.4~ s.11 7.81 

72:9.05 7i.9,Q3 7Z9.00 728. ~3 728,9b 7:8.94 
o.54 6,3Z o.12 5.9~ 5.74 5.'5o 

7Z.8.85 7::.8.83 728.SZ 728.81 7;_3,79 71.8, 78 
4,80 4.67 4.55 4.43 4, 3~ 4,:1 

7:8.73 7L8. 7£. 7Z8.71 7Z8,7) 7:8.70 728.ttj 
3.74 3.6-6 3.58 3.5) 3.43 3. 36 

72.'2,bb 7.::.8.65 72.8.ti5 7:8.o4 f28,b4 728,b3 
3.05 3.00 2.95 ;_, 9•J • ,:.,i:: 

1.-,v_! Z.81 
72:8.ol 7:8.t! 728.60 72.8.t,) 7.:.8.b0 7~.5Q 

Z..oO 2.5t, 2.53 2.49 L,4b 2..4:. 
E8.58 f.":.8.58 7Z8.57 7:8.57 7Z.8.57 7:8.57 

OWOSSO DRAIN - Ff'ilS - SHIAWASSEE CO.~!. <:•,,-Ji-''4 
E;,!STJNG CONDIT!OtfrZ4 HOUR TYPE I I STO~M DISTR!E:JT!ON 

2.27 
728.51) 

:::: .(ll 

1:..·:•.:,f. 
;_ ,ff, 

: . ::,:) 

.:..i:4 
7.:.8.55 

~.~7 
L':'..52. 

1. :-·:: 

728.55 

, ,e 
l • l ) 

7:_2 .5.:-. 

.:..18 

1. •:;.;. 

-;--,,~ =. 
! c..!. _,._ 

~.1,, 
{~8.55 

- .''' l 

--,- ,-, ,:- -
! ,_,:;. _,:.,_ 

.:. .13 

l.t,0 

l. r:,.:_ 

:.:-.8.'::,(! 
" 11·, 

DRAINAGE AREA = 
.i..i.. 

7:8.4c 
115.52 
7') r,') ;,..,.o_, 

90. 70 
73';..87 
88,07 

.. !3_~.n 
88,<0, 

7L80 
84,i.7 

73::..63 
81.53 

73L.5Z 
73 .09 

132..:..0 
68,00 

731..00 
25.94 

730.18 
11.cl 

7'-0,l7 

7.53 
728.9:.. 

5. 3'/ 
7;:3,77 

4.il 
728.trS 

3,.::.Q 
7l..8.t,3 

:.fo 
7~8.5'' 

~.39 
7.::.8.5t, 

:...10 
7L8.~4 

1.5(, 

• 91 
7Z8.4o 
!Oo.51 
733.48 
90.Ul 

73.:.85 
aB.46 
n:.n 
88.83 

73Z.80 
83. 75 

732.ol 
21.i.9 

73;:,51 
7:.50 

731..17 
07.50 

731.98 
22..58 

7Z9.95 
10.74 

71.9, 14 
1.Z.b 

728.90 
5.i.4 

7i.8. 7o 
4.01 

7:8.68 
3.ll 

1:s.o: 
2.7l 

7~8.59 
L.36 

728.50 

:...08 
1.:.8.54 

l ,2ti 

~ :..':". 5 3 

.03 

.00 CFS 

4.40 SQ.MI. 
4,30 

728.70 
101.5:. 
133.Z'i 
89.28 

73;_,8z 
B8.B'5 

73Z.8v 
88.70 

73:.80 
83.30 

7JZ,59 
81.04 

BZ.50 
7;_,00 

732. 15 
67 .01 

731,90 
19.85 

720,76 
10.29 

7i.9.11 
7.01 

71.8.88 
5.08 

7£.8.75 
3.9.::. 

71.8.67 
3,17 

7i.8.6: 
Z,68 

7Z8,58 
L.33 

7.::.8.~t, 

JOB 1 PASS 5 

:...os 
728.5.; 

l ,f,':' 
L,;,:,3 

l,t,4 
..,.., ... =· 
1 .. :,, •11 

< .7 
! ... ' 

;z.;;.:,\_, 

PAGE ·;,,:• 



,J"'to\/V "'"""" ·"" . .~, ·" ,.,,, 
54.00 ELEV 728.44 728,43 728.43 728.42 
56.00 DISOl6 .11 .10 ,09 ,08 
56.00 ELEV 728.41 728,41 728.41 728.41 
58.00 DISCHG .04 .04 .04 .04 
58.00 ELEV 728.40 728.40 728.40 728.40 

!_.FF VOLUJIIE A.BOVE BASEFLOW = .56 WATERSHED INCHES, 

OPERATION RUNOFF CROSS SECT!oti 30 
OUTPUT HYDROGRAPH= 6 

.,. ,l4 ,lV ,11 • .t::i 

728.•2 728.42 728,41 728.41 7Z8.41 
.N- .07 .06 ,06 .05 

728,q 728.40 728.40 728.40 728.40 
,('4 ,04 .03 .03 .03 

728.•0 728.40 7Z8.40 7Z8.40 71.8.40 

1579.12 CfS·HRS, 130.50 ACRE-FEET; BASEFLOPI = 

AREA= .28 SQ Ml INPUT RUNOFF CURVE= 83. TIME OF CONCENTRATION= 1.Z7 HOURS 
INTERNAL HYDROGRAPH TIME INCREMENT= .!693 H'JURS 

PEAi'. TIME(HRS) PEAK DISCHARGE(CFSl PEAK ELEVATIONIFEETI 
lZ.83 ol.19 IRUNOFFI 
2.3.56 4.00 !RUNOFF) 

TIME(HHSI FIRST HiDROGRAPH POINT = .00 HOURS TIME INCREMENT= . ~O HOURS DRAINAGE AREA= 
B'.00 DISCHG .00 .00 .00 .00 ,LIO .00 .00 .oo ,1)(1 

10.00 DISCHG .oz ,07 .15 .30 " ,~I'- .84 1.JL "· 01 3.47 
,, 0 I 

!LOO DISCHG 19.03 32..59 46.54 57.o8 o!.12 59.44 56,56 5::. 74, . 48.i:5 
1•.00 DISCHG 37.83 3Z.11 ~6.18 ~0.50 lo,;3 13.93 lZ.54 11.45 10,59 
16.00 DISCHG 9.33 8.86 8.50 8.~1 7. ~10 7. 73 7.50 1.:s 7,t)9 

18.00 DISCHG t,, 75 o.57 6.30 o.14 5.513 5.7o 5.o~ 5.51 5.43 
20.00 DISCHG 5.25 5.12 4.97 4,80 4,t,4 4.50 4.38 4. i.7 4.18 
~~.00 DISCHG 4,05 4.01 3.99 3.98 3.'i18 3.9? 3,'iCJ 4 ,(i(l 4.00 
24.00 DJSCHG 3.93 3. 77 3.47 3.05 :..,!16 2.08 1.04 1.:0 ,9j 
Zo.00 DISCHG .42 .Z4 .II .04 .l11 

, l.J 

728.41 
.05 

7Z8.40 
O'• • 0 

7Z8.40 

.00 CFS 

.:8 SQ.MI • 
,01 

8.0o 
43.L.4 
9.90 
6,9: 
5.35 
4,11 
3.CJ9 

.t.5 

ROOFF VOLUIIE ABOVE BASEFLOW = 1.03 ~ATERSHED INCHES, 186.86 CFS-HRS, 15.44 ACRE-FEET; BASEFLOW = ,00 CFS • OPERATION ADDHiD c~oss SECTION 31 
INPUT HYDROGRAPrlS= 116 

PEAK TIME<HRSI 
12.71 
1'3.01 

OUTPUT HYDROGRAPH= 7 

PEAi,_ DISCHARGE ( CFS i 
Z17 .07 
05,89 

PEAi. ELE!AT!OrHFEETl 
(NULU 
<NULLI 

TRZO XEQ 06<1-94 17:58 
REV PC 09/83(,:1 

OWOSSO DRAIN - Ff'MS - SHIAWASSEE CD.III. Oo-20-94 
EXISTING CONii!TIONS-~4 HOIJR TYPE II bTORM DISTRIWTION 

TlMEU-lRS) 
8.00 

1(,.()(l 

1£..01) 
1~.00 
lt,,OrJ 

18.00 
:..1:i.00 
:· Oil -: 
:..B.IJ,j 

~.(1,) 

-~- _,J 

DI5CH5 
DISCliG 
DISCH5 
DISCHG 
DIS(Hb 
LJISCI-IG 
DlSCHG 
DIECHG 
01;,:1+.J 

L~SCHG 
D 1 ·;,=H,; 

FIRST HYDROGR,Prl POINT = 
,1..l(l ,(1(1 

.o: 
37 .50 

137.05 
98. 1)1 

84,,_,(l 

il, 75 

- .- .! 

.07 
11j:_,34 
1:..'? I 38 

8t.8o 
E'3. 71 

~-.54 
~. -, ·1 

Tir:IE INIR£rtitNT = .:..o HOURS .00 HOURS 
.00 .oo .no ,t)(, .i:1r:, 
.15 

17CJ.96 
U.93 

CJo.1'':J 

•:-.s.ist, 

8o.t.3 
82..:..1 
70 ,c,.=_ 

.. :,-
'-'< ~·--

.3(1 

i..15.15 
ll4,9ti 

9o,51 

So.41 
8(), 3':i 
7,), 1_15 

5t .:..:.. 

~:. 75 

, .. 
,,1,_ 

~1s.::1 
lllq, i::: 

":Jo ... 3 
":J5,il1 
,:il,.1,l. 

t'o. Q 

78.,::.. 
:''. ::1 

,-, ' -
:. t.... 

s.·::. 

.84 
.=.03.85 
l!Jt,.17 
95.8t, 
.:•4.Ti' 
8';'',88 
85. 0 -; 

1:... ?:: 
•::. i l 

5, :L 

1,3,) 

i2i;,. ~i::· 
l(l3,":J3 

•:j4,57 

f,5,75 

- . ' 

DRAINAGE AREA = 
.O•l .uO 

:.~4 
lt,8,:t, 

1 t1:.. .15 
,:jS.35 

38.55 
'?5.5:.. 

-; ;:c:, , _,_, 
!:" - .. -, _J. ~.-

4.38 
154. 7o 
100.t,1 

87,":J3 
85.:0 

73.4? 
'.:7 .5•.l 
...... ':•'3 

7 .:..r:i 

-- .'1 

JOB 1 PASS 5 
Pfl.GE 9'1 

4.68 SQ.MI. 
.01 

1:. )7 
144,lo 

'JQ. iCJ 
'?5.78 
•:i4,i)5 

87 .41 
85.(13 
7 :...o'S 

iO.:.. ~ 
7 .1J: 



4(),U\J Ul~Uib J,11 3,Uo ' - ,;.uu L,'io '-• ii) L,OJ ._.01 (_,(t;, '-• fl 

42.00 DISCHG 2.64 2:60,:,, ·: 2.56 2.53. z. 49 2.40 L.4.=. :.39 Z.36 
44.00 DISCHG 2.30 2.21·-, .. :·'2,24 2.21 2.18 2'.1o i:.13 2.10 2.08 
46.00 DISCHG 2.03 2.01 1.98 1.96 I .14 I. 01 I ,8'' 1.87 1.85 
48.00 DISCHG 1.81 I. 79 !. 77 1. 75 I. 73 1. 71 1.o9 1.o7 1.65 
50.00 DISCHG J.62 !.oO 1.58 1.57 1. 55 I .53 1,5.:_ 1.50 1.48 
s, 00 DISCHG 1.45 1.44 1.41 1.37 1. ~B 1. lo 1.1.t~ ,9(l .77 

!O DISCliG .55 .47 .39 ,33 -~-S 
-, .,)) .17 .15 __ , 

I,, 
Di5CHG .ii .iO .0-i .08 • j7 .u7 • t)t;, .05 ._,o,UU ,(Jo 

5B.OO DISCHG .04 ,04 .04 ,04 • j4 ,1)4 ,1),3 ,03 • (13 

RUNOFF VOLUME ABOVE BASEFLOW = ,58 WATERSHED INCHES, 11o5.-:;::· ~FS-HRS: 145/i~ ACRE-i=EETi B45Et='U=1~ = 

EXr.:CUTI\rE CONTROL OPERATION ENDCMP 
+ COMPUIATIDNS C.(1t'l.PLE"i"EI1 FOR p.r,5~ 5 

EXECUTIVE CONTRDL CIPERATION Er@OB 
1 ,, 

TFCO XEQ Oo-:1-94 17:58 
REV PC 00/83L:l 

OWOSSO DRAIN - FPl'IS - SHIAWASSEE CO.~i. ,:10-:0-''4 
EXISTING CONDITIONS-i:4 ~OUR TYPE il STORa DISTRIBUTION 

SUl';~ARY TABLE 1 - SELECTED RESULTS OF STANDARD AND ExECUT!VE CONTRCL !NSTRUCTI,)N"i IN THE ORDER PERFOR~ED 
{A STAR{t) l\FTER THE PEAK DIS[.J-!ARGE TIP1t AND RATE {CFS) VALUES INDICATES A FLAT TOP 1-tYDROE:RAPri 
A QUESTION MARf.C?) INDICATES A H\DROGRi,PH vi!TH FEM, AS LAST f'JUH. ! 

'- ,f;:n:, 

2.33 
2.05 
1.8.3 
1.c4 
1.47 

.t.t, 

1° . _, 

,(li:, 

.03 

,o,) crs 

RE~Oi=D 

SEC-TION/ STANDARD RAIN ANTEC MAIN PREC!PiTAT!ON i='EAf, DISCH.t•RbE 

lD 

SUMi11ARY 
i='AGE ! (ll_l 

STRULTLfil: (ljNTROL DRAINAGE TABLE MOIST TIME ------------------------- RlJN(tFF --------------------------------------
ID OPERATION AREA 

ALTERNATE 
,_ 

}~SECTION 
XSECTION 
}{SECTION 
XSECTION 
SIR"CTuR~ 

XS~C.TION 

S!R1..1(T ,.;~E 
·1SE:(TION 

:.~~1:TI1Jfll 
·~=---r,-.. , 

,,;,~I. I H.!'1 

RUNOFF 
,. RUNOFF 
,, 1\DDHYD 0 

4 RUNOFF 
I RESVOR 

5 ADDHYD 
0 RUNOFF 
7 ADDHYD 
-, RESVOR 
0 RE~(H ,_ 

,:i RL!NOfi= 

::stCIION 11 RUNOFF 
~Tp: 1i'TLJRE 3 RESVOR 

- : r. =-

\Si~ MI 1 

STORM 

.58 
- , 
·"' ,:,-... , .. 
-~3 

---, , ... _. 

1.05 . ;·') 
1.41 
1.41 

1.41 

;-. _,,_ 

.4.!. 

,44 

# COl>iD 

2 
;:_ 

-
C 

-
C 

Ii\CHEM 
{HR) 

• .::o 
.zo 
.20 
.20 
. .:0 

-,-, ..... _, 

,,::o 
.:c, 

E,EGIN 
IHR, 

.u 

.o 

.0 

.0 

.0 

,f) 

,IJ 

/1 
.0 
,{_, 

,._1 

' •'-' 
. ,) 
.0 
• (1 

,v 

AMOUNT 
l]W 

o.OO 
O,(h) 

b ,llO 
6,ll0 

t•, (l(l 

Dur:ATIOi~ 
(Hrt) 

Z4.00 
,4.00 
i:4.00 
.:4.00 
~4.0CI 

Ai':'!OUrH 
tii~) 

- (j,-. 
........ ,o 

O,ll(l i4.ll0, :._:11 
o.lJll ,::_,t,lJ0 3.08 
t,, lh) 

c,,O(l 

.:,,1)() 

':•Ii ,f) 

:_4,r)I_: 

;:_4,tJ(l 

:_4,(l(l 

:._4,00 
- -'' ,-,,; ..... , ,_,._, 

';,,Ill) ,:_.t,t)Q 

1.:,,1)1) ,:4,00 

'.:. ),_J 

t,, _, 

,: ..,. ,rn) 

~A,(,':: 

3,(J(l 

.:..:31 
~.5Z 

:,,•)'-' 

-•'-'l 

ELEVATION 
\FT) 

[t;,,::, 71 

TIME 
IHRl 

12.08 
lc.37 
E.58 
l~.41 

14. 15 

l~.58 
13.:7 
1:_,gg 
i3.5b 
11 ,,::,~ 

1-, p;:; 
-'• -

,-; ,i,, 
l 1 ,..., ... 

18.ol 
l~ ,,:,5 

-·. _, 

RATE 
,(FS) 

400.o4 
:40.75 
005,5·;, 
i57. 71 
::5.% 

r::3•-=i.t,7 
,::_1 i, ·:i:-l 

:..c5. 77 
-,. ,-,c 
.. 't. :,J 

331.,3 

i':.:.r; 

RATE 
([SMI 

tr''0.8 
lUtJ.3,1 

738.5 
11.::0.s 
156.J 

b09.4 
588.c, 

403.r) 
1,3,:;. ~: 

544.') 
1;;;:.:, • 
J _, ••• 

c,1)4 • r_1 

56.5 
14lJ ,lj 

.-,,- -
.. , c,, .:, 

-, - C 



X5£GTJON 18 ADDH1D 
XSECTION 19 RUNOFF 
XSECTIOO 20 REACH 
XSECTION 21 RUNOFF 
XSECTI0/1 22 ADDHYD 

¥ 23 RUNOFF 
24 ADDHYD 

' 
SThucTURE 4 RESVOR 
XSECTION 25 ADDHYD 
STRUCTURE 5 RESVOR 

KSECTION 26 RUNOFF 
XSECTION 27 ADDHYD 

1 

TRZO XEQ 06-Zl-94 17:58 
REV Pf 09/83(.Zl 

.3.46 
.13 
.13 
,09 
.22 

.17 

.39 

.39 
3.85 
3.85 

.13 
3.98 

z l ,LO .u 6.00 t4,UU t.,'i.J 

2 2 .20 .o 6.00 24.00 3.48 
2 2 .20 .0 6.00 24.00 3.48 
2 2 .20 .o 6.00 Z4.00 3.28 
2 2 .20 .o 6.00 Z4.00 3.40 

2 ;_ .zo .o 6.00 Z4.00 3.68 
2 ' .zo .0 o.00 24.00 -, i::-- ,:,, JL 

2 2 .i.Q .0 6.00 24.00 3.5(.. 
z ' .~o .o o,00 i.4.00 :,99 L 

z : .LO .o 6,00 24.00 i...99 

- z .zo .o o.00 Z4.00 ::~9 L 

z ;_ .LI) .o 6.00 24.00 - •-:J9 -· 

(i~osso DRAir~ - FPMS - SHIAWASSEE rn.M· • t1t,-~Ll-q4 
El(!STiNG CONDITI•)NS-24 HOUR TYPE ll s· ORM DISTRIBUTION 

lL. lb 

12.. 73 
13.18 
1,:. 71 
13.03 

lZ.84 
1:,94 

@3) 113. r: 
1:. 77 

GEE) 18.03 

1 ;· .LO 
17 q-

' . 
SUPIIWlY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL rr,STRuCT!ONS IN THE ORDEF, PERFORMED 

(A STAR(•l AFTER THE fHf. DISCHARGE TIME AND RATE , CFS) V4LUES INDICATES 4 FLAT TOP HYDROGRAPH 
A ~>UESTJON MARV.(") INDICATES A HYDR06RAPH ~ITH PEllr. AS LAST POINT.) 

~U.01 
103.17 
95.95 
6Q,00 

159.01 

131.49 
Z.87.47 
41.2.q 

?34. 74 
4i.5.:: 

65.1.: 
434.:o 

JOB 

SECTION/ 
STRUCTURE 

ID 

STANDARD 
(.l)NTROL 

OPERATION 

RAIN 
TABLE 

# 

Armc MAIN 
MOiST TIME 
COND INCREM 

PREClPITI\TION f'EAr, DISCHARGE 

+ 
XS£CTlON Z8 RUNOFF 
XSECTION 29 ADDHYD 
STRUCTURE 6 RESVOR 
XSECTION 30 RUNOFF 
XSECTION 31 ADDHYD 

DRAINAGE 
AREA 

(SQ Ml) 

STORM 

.4Z 
4.40 
4.40 
.:8 

4.t,3 

ALTERNATE STORM 
+ 

l,SEG TI ON RUNOFF 
XSECTION Z RUNOFF 
:{SECTION 3 ADDHYD 
XSECTION 
STRUCTURE 

4 RUNOFF 
RESVOR 

XSECTION 5 ADDHYD 
;{SECTION 6 RUNOFF 
)(SECTION 7 ADDHYD 
STRUCTURE '- RESVC1ii 
XSECTION 8 REACH 

;:f,ECTION 9 RUll.!OF~ 
XSECTION i(1 ADDiiYD 
fSECTrON 11 Rur~OFF 
ST.PE :: R~:vor; 
~.~ .. -. ~o·-: -'- ,J.:,l.n-lYG 

.58 

.~4 

.8Z 

.Z3 

1.05 
.};;, 

1.41 
' •1 1 • 't ~ 

1.41 

.s.=. 
1 q-:, . , 

.44 

.44 

;_ 

;_ 

-, 

;_ 

z 
z 
-, 

!. 

;_ 

i. 

l. 

-, 
C 

(HRl 

.:o 

.20 

.21) 

.lO 

.co 

.:o 
,llj 

.~o 

.i.O 
.i.O 

.~(l 

.:o 

.~o 

.~o 

.20 

.:o 
,;:.,) 

.~o 
,,..._f_l 

':_1) 

-------------- ---------- RUNOFF 
BEGIN AMOUN. DURATION AMOurn ELEv,o,TIO~, ;Ir•;t 

(HRl ( !NJ (HRl ( !NJ iFTl iHRl 

.o 

.0 

.0 
,(1 

.o 

.0 

.0 
'(1 

.0 

.o 

/) 
,1_1 

.v 

·" .o 

,f_l 

,(l 

.'_! 

o.00 :4.00 
o.Oll :4,r1c, 
t,,!)Q .:4,(l(l 

6,(l(i l.4.0IJ 

t--.00 ,:4,(1(1 

4.85 .:.4.1)0 
4,85 .:,4,l)I) 

4.RS .=_4,00 
l.4.(10 

4.85 ~ 4 ,l_llJ 

't.85 .:.4.(lO 
4.85 2A.1J1) 

4.85 .:.~.i)O 
4.85 ,:.4,iH) 

.. ,f5 ,:_4 ,l)(l 
4.::'5 ,:_4,1_1,) 

~.f':' :_4 ,,_h_) 

L,(5 _..;. __ ,_l 

3.58 
3.05 

1.:..4u 
1.:..4ti 

3.(15 ~ ~!5.23 
4.09 li..77 
3.11 12.81 

l..01 
1. 03 
1.98 
.:..33 
- -,--, ... ,.:,.:; 

.:..Ut, 

.:.,t,7 
,_,,_L 

- ... , .......... 

.:..18 
- ,--,--, 
1-,"'.:.> 

-·: ,:i 

.:.. it, 

1:_,bq 
lZ,39 
1Z.59 
12.42 
13. 77 

1.:..ti(l 
13,;:.,:, 

1:.08 
G4 ..... t,{) u.7t, 

i ~· •1)7 
i 3 .(17 

L•:'4 

17 ,,_,IJ 

13.lJ 
1.::.. = 1 
' ... ,:-:, 
u ... ,U-• 

RATE 
(CFS! 

517 ,t,(l 

o4t, • .:.3 
.:.88,04 
,.'..53.1:i 
433.5.:. 

.:.ti9,8':i 
lol. 74 
403.01 
181.0.: 
34.5(1 

Hi.78 
152.5t, 

?7t,,':,D 

hl.05 

i. n . .1':! 
17, -,l 

.:.o:-.,:•::: 

17(,, l ... 

87. :·0 

.::.ri1, :,~ 

.c..b.:-,b 

793.6 
738.1 
766.7 
72Z.8 

773.5 
737.1 
105,0 
, " - ,:, 
,_"fL1'-' 

110.4 

500.0 
10,:;,.1 

su;:~14RY 
f'A(jC l(ll 

R,TE 
(CS~l 

1n.:.,4 
1%.'~ 

t,5.5 
904, l 

4ti5.3 
073. q 

4'-ff,,, 
787.(J 
15l],1_l 

4,:.0, '"; 

4,=J.8 

:,,7 .4 
114 • .::_ 

1 (h•, 1 

.,( 3. :· 

,:_,, 



1 

XSECTION 18 ADDHVD 
XSECTION 19 RIJNOff 
XSECTION 20 REACH 
XSECTION 21 RUNOFF 
XSECTION i.2 ADDHVD 

X.ON z, RUNOFF 
]i$t.,.1 ION 24 ADDHVD 
STRUCTURE 4 RESVOR 
::sEnmi Z5 ADDHYD 
STRUCTURE 5 RESVOR 

Tf:cO ::EQ Oo-Z!-94 17:58 
REI PC 09/831 .:l 

3.46 
.13 
,13 
.09 
.22 

.17 

.39 

.39 
3,85 
3.85 

2 z .20 .o 4.85 c4.00 Z.04 
2 2 .20 .o 4,85 i.4.00 2.50 
2 2 .zo .0 4 ,-,j: .o..: 24.00 Z.50 
2 2 .zo .o 4 '" .v_ :4.00 Z.33 
2 ; .zo .0 4.8': Z4,00 2.43 " 
0 .20 .0 ~.f,~ .:_4 ,{_JI) i..o7 '-

2 " .i.O '(l 4 ,-,F .c.• .'.:4 ,ll(l .:::.54 
2 z .£.0 .ll 4,8:, :4.00 :.5:: 
z -

'- .zo ,r_l . ,·; 
"I, (<~I .:_4,(l(l ~.o,:, 

2 2 .LO .o 4,'f, :4,00 z..oq 

OWOSSO DRAIN - FPMS - SH!A~ASSEE cC.!H. o,,-:0-''4 
EXISTIN1~ CONDITIOi~S-~4 HOUR TYPt: ii :)TORt>i [,ISiR13UTiON 

12.80 611.79 170.8 
12. 75 73.31 563.9 
13.2.l 67.60 520.0 
12.73 48.2.5 536.Z. 
13.06 111.40 506.4 

1i..8t, 94.80 553.0 

~- li..97 ~03.80 5ZL.t, 

~ 15.83 3Z.73 83, 0 

1:.s: 631.88 !o4, 1 

09,~ !'J,Z0 i.67. 73 /:,Q,5 

JOB 1 5UMriARY 
PAGE 11.lZ. 

loo 
SlJMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE (0~7RO_ INSTRUCTIONS IN Tl1£ ORDER ~tRFOR~ED '. ' 

IA STARI*) AFTER THE PEAi DISCHARGE TiMc ArJD R,Tr: 1CF5) V4Lui:5 INDICATES A FLAT TOP H'/DROGRAPrl 
A QUESTION MARr.Pi INDiCATES A HYUROGRAPH WiT~ P:Ai /,S LAST POINT., 

SEC TIO;,/ STANDARD 
STRUCTURE CONTROL DRAINAGE 

ID OPERATION AREA 
(SQ Ml) 

ALTEHNATE STORM 0 

'-
+ -x..C.oo 26 RUNOFF .13 

!:SECTION 27 ADDHVD 3.98 
xSECTION c8 RUNC1FF .41. 
XSffTION 'i.9 ADDHVD 4.40 
rTNll'TllC'J.I'.'" 

0 
r.c .... 11.-,r-, . "' ;JI f\l..J\., I Ul'\C. rn:.vYLII\ "t,'1'.I 

xSECTION 30 RUNOFF .Z8 
~SEOION 31 ADDHYD 4.68 

ALTERNATE STORM 3 
+ 

)(SECTION RUNOFF .5B 
XSECTION ' RUNOFF .24 . 
;:SECTION ADDHYD .8: 
XSECTION 4 RUNOFF .23 
STRtfTLIKE I RESVOR .23 

~:SECTION 5 ADDHYD 1,05 

HSE(TION 6 F:UNOFF ,. 
•'-''-' 

x;;~CiIOrJ 7 ADDHYD 1.41 

SIRUC!Ut\E 2 RESVOR 1.41 
),SEC.Tl OH 0 REACH 1.41 ,, 

:(f,Et fIOi\ ,..,,,.,.-. .-,- .~:.. ~UNUi'"t 

,'.2EC!i0"' JO ADDHYD 1.93 

··•-- ll F'Ui'JOFC ,44 - ,, :~ . ·,-,.- Rl5,0R .44 :,, _, Unt. ' ;;~.t·:·,I(!~~ ~LDHYD - -,, .. 
;.~~-:T!(1:~ n F:uN~1F-F ,dt, 

,~ECD~· l .i ;;u;,ocr .-, !. -

,c ~ :-r,..J\ 

RAIN 
TABLE 

# 

'-
z 

z 
/_ 

2 
i. 

z 
z 
i. 

'-

-
< 
-
< 

ANTE( 
MOIST 
COND 

2 

;_ 

z 

;_ 

MAIN 
TI~E 

INCREri 
tl-lRl 

.20 

.i.O 
• .::.o 
.20 
-,-, 

.... •J 

.2(1 

.:..o 

.20 

.co 
• .:.o 
.21) 

.:<l 

• ;:.r:1 

.z.o 
• .:.,:i 

,JJ 
• .::.1) 

,.::_1j 

• :..i:1 
,,_i_\ 

• 2.1) 

PRtCif'I:ATION 

-------------------------
BEGI;; 

U-IRJ 

,(l 

,(1 

,(l 

,ll 
,(: 

,(1 

,l) 

.0 
,I) 

• (J 

.o 
,(1 

,(l 

.o 

.0 

.0 

.o 

. ,) 

,_, 

Ariil1!.JNT DJRi\1 ION 
\ IN I (HR! 

4.'::5 ;:.4,(1(1 
4,f.5 
4.~:5 
4 .~:i:i 
~ ',;:: 
't,"~l 

~4.00 
2.4,(l!) 

.=_4,(r(l 

4,::s .:..;.oo 

4, t(I :4,<)(I 

4. !I) '-4,01) 
4, ;(l :4.(1(1 
4. 1() 24.00 
4, ~1.l Z.4.00 

4,4(l .-:_4,{jl_J 

4,4!_! :_4,rJ1) 

• ,1<1 .... ,_ 

.::,4,()1) 

.:.4.00 

4,41) , .. A.UO 
4,4(1 :_4,ur) 
.. ,~!I .::_4,(i(l 

'l-, 4:1 ~-t,t)l_l 

.;.,.:.i_, ~'t-r_.r_1 

RLINOFF 
A~OUNT 

I IN I 

Z..08 
2..,09 

2.,15'1 
c.14 
- . , 
... I l 't 

?.04 
:.rl 

1.68 
1.61 
1.oo 
1.97 

1.97 

1. 73 

1.87 
1.87 
1.B7 

1.75 
1.84 
1. t,O 

PEAf DISCHARGE 

--------------------------------------
ELEVATION 

(FTl 

TIME 
(HR) 

1 -, ,:;-, 
,L.J,L:< 

19',05 
1: .• 1 
1:,44 
• J! i"T 
... "I'•! r 

il.78 
1::..81 

1::.,(lJ 

12.40 

1~.t,O 
1;:.,43 

U.o4 

L,t,1 

1=..t,C' 
13.8,:-, 
17. ~·o 

13,1_1::: 
17 ,'14 

!._', p~ 

RATE 
(CFSl 

44.a 
;:.73.40 
37::_,:._5 
4/(1.8CJ 
- ~--, .. 
._ 'tT, i 't 

187.'?o 
41'.1.63 

;:.~1.t,3 
13c.o4 
335. 15 
15l..1 Q 

34.B 

3o~:.t,c:, 

13U.l( 

• cc,-, .-, -
lJ,:;, ._, .... 

1,:, .14 

RATE 
iCSi'I) 

340.5 
1:,8,7 

~'86.3 
1117,0 

;:;L ' ;..•o,c, 

071.3 
:,7.7 

33;:., 1 
i55L.7 
4(18.7 
fol. 7 
148.4 

351.1 

3=.o, {) 

83.5 

3151. 3 



1 

Ji~t\., I ilJN II H.IJl'itJl"I" 

XSECTIOO 18 ADDHYD 
XSECTION 19 RUNOFF 
XSffTJOO 20 REACH 
XSECTION 21 RUNOFF 

XSEIOO 22 ADDtiYD 

X&t.s1ION 23 RUNOFF 
X5£CTJON Z4 ADDHYD 
STRUCTURE 4 RESVOR 

TRZO XEQ (•6-Z1-04 17:58 
REV PC 09/83( .:1 

... 
3.46 

.13 
• 13 
.09 
.Z2 

.17 

.3~ 
_3q 

L L .LU .v 't. 'i') i:..'l-,1JU 1.ov 

2 2 .zo .o 4.40 24.00 1. 72 
2 z .20 .0 4.40 <4.00 :.1') 
2 , .~o .o 4.40 Z.4.00 2.13 C 

2 i. .LO .o 4.40 l.4.IJO 1.97 
z C .z.o .o 4.40 :4.00 :.,n 

- -,, 2 z .zo .o s.40 ~_d.{)(l ,._,,._"' 

' .:o .o 4.4(l ~4.(l(l :.F C 

i. ;, .:.o ,(l 4.41) i..'t,!)1) :... 11.:, 

OWCiSSO DRAIN - FPrriS - SHIP,HASSEE rn.nl, Ob-:.,_1- 0 4 
EXISTING CONDiTIONS-24 HOUR TYPE !I SiOR~, DETRIE'wlIO;\ 

ll.~V 

12,83 
12.76 
13.Zo 
IZ.75 
13.0'3 

l~.86 

s 1~ .. ,9 
15.76 

SUMMARY TABLE l - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTRC,L !NSTRUC,JO,,, IN Tr1E OEDER PERFORMED 
(A sn,,,1 AFTER THE FHI DISCHARGE TIME AND f;,TE ,[FSI V,LUi::5 INDlC!v,ES A FLAT TOP HYDROliRAPH 
A QuESTWN MARU --1 INDICATES A HYDROiiR,Pri WITH PEH is LAST f''Bil., . 

LUL.4o 460.1 

502.73 145.3 
62.04 477.3 
56.95 438.l 
40,48 449.8 
93.57 4Z5.3 

so.n 470.0 
172.Z9 441.8 
:..9.53 75.7 

JOB 1 SUM~ARV 
PAGE 1(1) 

SECTION/ 
STRUCTURE 

ID 

STANDARD 
CONTROL 

OPERATION 

RAIN ANTEC MAIN PREC lr'!TATION PEAK DISCHARGE 

ALTERNATE 
+ 

X~•aN :5 ADDHYD 
S. ~RE 5 RESvOR 
X51CT!ON 26 RUNOFF 
XSECTION Z7 ADDHYD 
XSECT!ON Z8 RUNOFF 

XSECTiON 2.9 
3TRUClii:E 6 

XSECTION 30 
l\SECT!C1~ 31 

ADDHYD 
RESVOR 
RUNOFF 
ADDHYD 

DRAINAGE TABLE 
AREA # 

ISQ ~II 

STORM 3 

-, ,-,~ 
.;;J.Q,_t 

3.85 
• i 3 

3.98 
.42 

4.4(1 
4 ,.!0 

.i.8 
4.08 

z 
2 

-
" 

i. 

i. 

ALTERNATE 5T(1RM 4 

+ 
XSECTW~ l RUNOFF 
XSECT WN L RUNOFF 
XSE(f!ON 3 ADDHrD 
XSECTION 4 RUNOFF 
STRUCTURE 1 Ri::SVC•R 

;:S\:CTifJt~ '5 ADDi-!YU 
;~SC:(; ~ l~f'I t i:;:UNOCF 
\St.CTIO~~ 7 AOiii-lYD 
SlRU,~Tl.1t\E i:.. REsvor· 
:,atCTiON 8 REACH 

;\SE CTI Orv 
,,- .. 
,,c-.,, 
' ::~ - '1 '.J~>J 

9 RUNl)ff 
10 ADDHID 
, l ~UiffF 

5Th.JCTL!PE .:, ~ESVCif, 
,:~.~,_!_,_:;.: 1.=_ 4DDHYD 

.58 

.24 

.B.: 

" . '--' --, __ , 

• 3t, 

1.41 
1.41 
1.41 

,-• _1,._ 

.::.. jf 

;, 
-
" 

i. 

~OIST TIME 
corm INCREM 

: HR) 

z 

i. 

;, 

i. 

.~o 
-~') 

.:o 

.:o 

.LO 

.~o 
,i_Q 

.i.O 

.:o 

• ~(l 

.:.1) 

• .=o 

.20 

• :.(1 

.:o 

• .::.o 

-..... , 

.:.o 

Bi:.Ult>i AMCll.l~f" DLIRA!ICttJ 
IHRJ \IN1 {HF:) 

,0 
.o 
.o 
.0 
,(, 

,(! 

.o 

.0 
• (J 

,C, 

,(l 

.o 
• \I 

,(l 

.o 

.') ,. 
•'· 
,(! 

,') 

. ·) 

·'' 

4.40 
4,4(1 

4.40 
4,4(1 
4,4\.\ 

4,4(1 

4,4(1 

4.4tj 

4.4l1 

:, :,, 
•'•-'I 

3. 31 
3.37 
3.31 

·7 

:_4,(1(1 

:_,;,.(11) 

24.0(1 

24.0(1 

.:..i;..::10 

.:_4,1)1) 

.::_4 .(!(1 

l.')-,(l!J 

:.4.t..lO 

.:_4,1..11) 

.::,4,()1) 

~4. 1.10 
.::.4 .0(1 
.':,4, IJ1J 

.::_4,(1;1 

:_4,()1_1 

..._-' l'J 

RUNOFF 
AMOUi~T 

1 Ir~ 1 

1.h 
l.fo 
1.75 
l.h 
: •• 1 

1.eu 
1.8(1 
c,o4 
1.85 

1.21 
1.2:.:. 

1.0:. 
i .47 

i.14 
' i ·, 
l, l,) 

1.13 

1.04 
Lll 

''17 
l •. ' 

r,'•'-1 

ELEVP.TION TIME 
1FTl IHRI 

12.85 
19.49 

13.~5 
19.2.7 

1:,41 

12.44 
2~.43 

·1;,,79 

L8: 

1:.10 
lZ.. 4 3 
1:.04 
ll..44 
13. 38 

1:.M 
13. J5 
1:..so 
14.50 
17 .33 

13.13 
14.57 
1~. ,3,;, 

14.:,~ 

RATE 
(CFS} 

5:2.1: 
.::.a • .;.::. 
36.5{ 

:3~. 1e 
317 •1.ll 

408,0•J 

230.:8 
10.:..83 
38:..7~ 

118.70 
71.tA 

182.73 
,:;,,j,11 

33.13 

:.15. ;·::: 
8(l,4°:.' 

.::.71).3~: 
148.d 

~:{ ,':'/8 

l li.:. • .::.,_, 

-;7 ,f:7 

RATE 
i(SMI 

135,o 
59,1 

~81.3 
58.3 

754.~: 

"?:.. 7 
5:.3 

581.5 
81.8 

~ll4,7 

. - - ,-, 
...... i:..,Q 

144.0 

i._1)5. i 

.:..:.3.4 
19!.8 
105.4 
M,o 

, .. , ' 
i' ' • I. 

,._,\ ..l 

-· -, 
'='-• -



/\iJC.\..i J.Ul't iO 1uwn1JJ 

X5EC110N 17 RUNOFF 

XSECTION 18 ADDHYD 
XSECTION 19 RUNOFF 
XSECTION i.O REACH ~SsN 21 RUNOFF 
W :N a ADDHYD 

XSECTION i:3 RUNOFF 

ruo XEQ Ob-2l-Q4 17:58 
REV PC U9i83(.i.l 

.;,.vie:. 

.44 

3,% 
.13 
.13 
.09 -, ··~ 
.17 

'- '- •• v .v ,h.Jf .:..'t.VV i .\rt 

2 2 .2.0 .o 3.37 24.00 .93 

2 2 .20 .o 3.37 24.00 1.02 
2 2 .i.(I .0 J.37 i:4.00 1.34 
z " .z.o .o 3.37 24.00 1,34 
z " .i.0 .o 3.37 24.00 l .Zl 
i. .:o .o -, -,'T :4.00 1.29 " :,, ::,r 

i. z .20 .0 3.37 ~4.00 1.47 

OWOSSO DRA.W - Fi=-'fiiS - ;HI.kJI/ASStE CLI.M • 01::,-,=-0-Q4 
EllSTit,6 CO•lDI:IO,'JS-:4 HOUR TYPi: II s··oRM DISTRIBUTION 

l .J.. t_iij 

12.56 

12.97 
12.80 
13.35 
li:.79 
13.17 

1L88 

SUJllllARY TABLE l - SELECTED RESULTS 1jf STAr,DARD AND E::ECUTIVE cormOL INSTRUCTIONS IN THE ORDER PERFORMED 
(A STAR I fl FTER Ti-,f Pi:,r D]SCH,ficc Tlf,·,E '''° R•Ti: I CFS! v,LUES INDICATES A FLAT TOP HYLROGRAPH 
A QUi:STION 'iARH-·1 INDICATES A rlYDh'ljGRAF'H ~lTM PE/ii. AS LAST POINT.),,,, ,, 

~Vii .oo oo.4 
106.09 241.1 

224.47 82.2 
37.63 289.5 
33.98 261.4 
i.,.sz 264.7 
55.Z6 Z51.Z 

50.44 296. 7 

JOB 1 SUMMARY 
PAGE 104 

SEc.TION/ 
STRUCTURE 

ID 

STANDARD 
CONTROL 

OPERATION 

RAIN ANTEC MAIN PRECIPITttTI[lN PE4f. DISCHARGE 

ALTERNATE 
+ 

XSECTION i.4 ADDHYD 

~T--•JRE 
O 
4 RESVOR 

X. _:JI, .5 ADDHYD 
STRUCTURE 5 RESVOR 
XSECTION 2o RUNOFF 

XSECTION Z7 ADDHYD 
}{SEC.Hl1\l 28 RUNOFF 
XSECT!ON ?!I ADDHYD 
STRULTUllE 6 RESVOR 
XSECTION JO RUNOFF 

XSECTION 31 ADDH,D 

DRAINAGE TABLE ViOIST TIME 
,REA # COND I»CREM 

STORN 4 

.39 
-, OF: ) ,._,,.1 

3.85 
.13 

,'tL 
4.41) 
4,41l 

-,, 
.... c 

4,1;,8 

-
'-

2 

-, 

i: 
-
'-

i: 

-, 

-
L 

l 

• .:.(1 

.zo 
,20 

.LO 

• .=-o 

ALTERNATE STORM 5 
+ 

}:SECTION RUNOFF 
XSECTION < RUNOFF 
:;SECTiOll 3 ADDH,D 
;:SECTION 4 RUNiJFF 
STRt.KTURE RESVOR 

XSECTION 
XSHTIOr-: 
XSECTION 

'5 ADDHYD 
o RLINO::F 
7 ~DDHYD 

STRUCTURE ~ RESVOR 
8 FiEACH 

.SB 

,-,-
.o .. 

l 
;,j: .,n 

• 3o 
1,41 

!.41 

1.41 

• J._ 

,_. -" 

-
'-

.:o 
• .=-c1 
.:o 

-,-, 
.... I.' 

,,=-rJ 

.:o 

.:o 

.~o 

,:._1_1 

• :._1) 

.~) 

• .=.r) 

------------------------- RUNOFF 
BtGIN 

tHRl 

.0 
,(l 

.0 

.o 

.0 

.o 

.0 

.o 

.u 

.o 

.o 

.0 

.0 

.0 

.o 

.o 

.o 

. 0 

.o 

.u 

.0 

,,) 

,, ,_, 
,-, 

•·' 

~MOLJNl 
( !NI 

DURA Tl ON AMOUNT ELEV4TION TIME 
,HRI (JNl (FT) IHRl 

3.37 
3.37 
3.37 
3.37 
3,37 

3.37 

3.37 
?. 37 

~4.00 
:4.0I) 
<.4.1)0 
:4.0IJ 
~4.00 

i.4.0(1 
:4.00 
~4.0() 
24.00 
l.4.0ri 

3.37 :4.0•) 

,:_,47 ,:4,(t(l 

.:..47 :..4,00 
2.47 ::_4,(l(l 

2.47 ~,.,:,,:, 
,=-,1;.7 ,=-4,(llJ 

- ., 
.... 't• 

.:..47 
,_."I, 

.=_4,0U 
z4, 1Jo 
.=_4,oO 
.=.4,l_h) 
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PI.AN OF WORK 

for 

FLOOD PIAIN MANAGEMENT ASSISTANCE 

OWOSSO/COUSTOCK DRAIN 

Shiawassee County, Michigan 

INTRODUCTION 

The Owosso/Comstock Drain comprises an area of approximately 
south 'of the city of Owosso in Shiawassee County, Michigan. 
Drain outlets into the Shiawassee River in Owosso, Michigan. 
County lies in central Michigan. 

5.4 square miles 
Owosso/Comstock 

Shiawassee 

There are several homes that are potentially within the flood plain, and lack 
of information about flood hazard areas hampers wise development in this 
area. Development will continue to be very heavy. 

STUDY AREA 

The study area will be the Owosso/Comstock Drain in Owosso Township and the 
city of Owosso. Approximately 18 percent of the watershed is urban. Effects 
of floodwater leaving the watershed will be evaluated. High water profiles 
and flood plain delineations will be prepared for approximately 3.4 miles of 
drain from the outlet of the Owosso/Comstock Drain, in the city of Owosso, to 
approximately 2,500 feet above Delaney Road in Section 34 of Owosso Township. 
In addition, flood plain delineations will be prepared for about 5,000 feet of 
the Bock Branch #3 from the Owosso Drain to above Delaney Road in Section 22 
of Owosso Township. Approximately 7,500 feet are closed conduit and 15,200 
feet are open drain. The study reaches are identified in red on the Flood 
Plain Management Study Area Map (Figure 1). This watershed is part of hydro
logic area 04080203. The study area i~ within the tributaries of the Saginaw 
River Basin . 
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Land use by area and percentages in the Owosso/Comstock Study Area are shown 
in Table 1.1 . 

TABLE 1.1 - I.AND USE AND COVE~ OF NON-FEDERAL I.AND IN 1982 1/ 

Owosso/Comstock Drain - Shiawassee County, Michigan 

Item Acres Percent 

Cropland 1,925 56.0 

Pasture and Meadow 589 17.1 

Forest Land 292 8.5 

Open Spaces 32 0.9 

Commercial and Industrial Areas 48 1.4 

Residential 437 12.7 

Roads and Parking Lots 116 3.4 

TOTAL 3,439 100.0 

1/ Owosso Drain Study, CHMP Inc., 1982. 

LOCAL OBJECTIVES AND NEED FOR STUDY 

Flood hazards may increase in developing areas. Various uses of land in a de
veloping area compete for each parcel of land. Flood plain lands are no ex
ception. Encroachments into the flood plain by land filling and development 
constrict the flow of flood water. This increases flood water depths and 
areas inundated. Potential users of flood plains should base their land use 
decisions upon the advantages and disadvantages of such a location. Knowledge 
of flood plain hazards is not wide-spread and, consequently, the land manager, 
potential land users and occupants can~ot always accurately assess these 
risks. Technical assistance provided by the federal government is desirable 
if state and local people, officials and planners are to understand and wisely 
apply flood hazard data in the development or revision of flood plain manage
ment programs and land-use regulations. 

The Michigan Natural Resources Commission, Michigan Department of Natural Re
sources (MDNR), has the responsibility and the authority to regulate develop
ment in'flood plain areas under Michig.,n Public Act 245, Public Acts of 1929, 
as amended. The Commission also establishes building restrictions for new 
residential subdivisions within or adjacent to flood plains under the author
ity of Michigan Public Act 288, Puolic Acts of 1967. Owosso/Comstock Drain is 
fourth on MDNR's list of priorities fo: Potential Flood Plain Management Stud
ies (FPMS) in Michigan. 
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The Shiawassee County Soil Conservaticon District (SCD), Shiawassee County 
Drain Commissioner, city of Owosso and Owosso Township Board believe that a 
FPMS is needed in this watershed due t.o the flooding probl.J,ms that have al
ready occurred. Some development is c,ccurring along the drain. Requests for 
permits to build near the drain are also received by the city and the township 
for the study reach. The Sponsors have determined that there is an increasing 
need co properly plan for the preservution and use of their flood plain. They 
have indicated a need to develop technical information along Owosso/Comstock 
Drain to implement effective management programs through zoning, health and 
building codes and other regulattons to protect the health, safety and welfare 
of their community. 

The Sponsors will adopt resolutions indicating they intend to use the techni
cal information from the FPHS report as a basis for adopting zoning regula
tions, health and building codes, subdivision control regulations and such 
other regulations that may be needed to preserve the environmental quality of 
their natural resources, and to protect the health, safety, welfare and 
well-being of the citizens of their cc,mmunity. 

COORDINATION WITH STATE AND OTHER AGENCIES 

The Joint Coordination Agreement for F'PHS for the state of Michigan dated Sep
tember 1987 was made and entered into by and between the Michigan Department 
of Natural Resources (HDNR), Land and Water Management Division, and the Uni
ted States Department of Agriculture (USDA), Soil Conservation Service (SCS) . 

SCS carries out FPHS under the authority of Section 6 of Public Law 83-566, 
Watershed and Protection Act; in compliance with Executive-Order 11988, dated 
Hay 24, 1977; and in accordance with Federal Level Recommendation 3 of a Uni
fied National Program for Flood Plain Management, Water Resources Council, 
September 1979. 

Two Michigan state laws provide HDNR the responsibility and the authority to 
regulate all development in the flood plain areas. 

Act 288, Public Acts of 1967, establishes minimum standards for subdividing 
land and for new development for residential purposes within flood plain 
areas. Act 245, Public Acts of 1929, as amended by Act 167, Public Acts of 
1968, requires chat a permit be obtained from HDNR before filling or otherwise 
occupying the flood plain or altering the channel of any watercourse in the 
state. 

To avoid study duplication and to use existing data to the maximum extent pos
sible, HDNR shall consult with the U.S. Army Corps of Engineers, U.S. Geologi
cal Survey, Federal Emergency Management Agency and any other agencies deemed 
appropriate to determine if any such agencies are conducting or planning to 
conduct a flood plain mapping study in the area for which the FPHS is de
sired. Before initiating a FPHS which SCS and HDNR have agreed to conduct, 
SCS shall notify the same agencies of the area selected for study and the 
scheduled date SCS plans to initiate the study . 
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STUDY ELEMENTS AND INTENSITY 

The flood hazard evaluation intensity for this FPMS will be of detailed in
tensity. Basic data will be collected. This includes items such as maps, 
photos, flooding history, existing su1vey data and available hydrologic data. 
Topographic data will be based on 7-1/2 minute USGS topographic maps, 2_-foot 
contour maps and field surveys. 

Engineering field surveys will be conducted to measure the roads, bridges, 
channels, valleys and hydraulic structures. Approximately 8 road and bridge 
cross-sections, in addition to 16 valley sections, are needed to complete the 
hydrologic and hydraulic studies. Also, profiles for approximately 7,500 feet 
of closed conduit (main only) need to be verified. 

Water surface profiles will be calculated using established SCS computer pro
grams. Bridge head losses are an important part of the computations. Output 
will include stage-discharge curves, selected veloc'ities -and conveyances. 

Computer flood routings are necessary to establish discharge-frequency rela
tionships. The water surface profile stage-discharge relationships will be 
used to determine flood elevations and area flooded relationships for selected 
events at each valley cross-section location. Computer output will include 
printouts of selected peak discharges, times, hydrographs and elevations. The 
effects of land use and flood plain changes anticipated within the next 10 to 
15 years will be included within the study. 

Existing aerial photography will be used as the base for surveys and flood 
plain delineations. 

There are no known sites of archaeological or historical significance nor are 
there any known endangered or threatened species that are affected by the 
flood problems or possible flood prevention measures. 

SGS has overall study responsibility to assure technical adequacy and com
pleteness of the study and published report. 

SCS will coordinate with the Land and 'Jater Management Division, MDNR regard
ing flood discharges and elevations. SCS will also furnish MDNR technical 
rlnrnm,P,nf-.af-i nn c11rh !::IC rnmpnt-o,T" n11t-p11t-, m!::lpC!, C!',-.'h.om!lt-i rc, 511-,.-,_7.ay.orf 5arf-i nn._s, 

profiles and copies of other basic dat.a pertinent to the study. SCS will co
ordinate with the U.S. Army Corps of E,gineers and the U.S. Geological Survey 
to obtain available hydraulic and hydr<Jlogic data. 

SCS will contact local and county offi,:ials to obtain available data. The 
Sponsors will obtain permission for survey access. 

The Land and Water Management Division, MDNR will review the various technical 
aspects of the study and concur with s::udy results, as applicable, to imple
ment various state statutes and the Federal Flood Insurance Program. MDNR 
will assist the Sponsors with flood pl.lin management as related to this study 
and state statutes. The Sponsors will use results of these studies to revise, 
update and implement flood plain manag<>ment measures . 
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The regional director for the Insurance and Hazard Mitigation Division of the 
Federal Emergency Management Agency (FEMA) will be informed by SGS when the 
scudy begins. The director will be invited to all public meetings, especially 
when technical aspects are discussed. 

The local Sponsors will provide in-kind assistance for aerial photography, 
contour mapping and field surveys. They will assist in gathering basic data 
and historic flooding information. They will provide available base maps and 
topographic surveys. The Sponsors will assist with identification and evalua
tion of flood plain management alternatives. The Sponsors will also be re
sponsible for implementation of their selected flood plain management plan 
after the technical data is available. 

The SGS district conservationist will provide technical assistance to the 
Sponsors, as needed, and coordinate study efforts. 

The SGS area office and field office •taffs will make heeded engineering field 
surveys under the direction of the hydraulic engineer. ·They will also survey 
needed roads, bridges, structures and valley sections. The field office staff 
(with support from state and area office personnel) will also provide assist
ance in developing and evaluating flood plain management alternatives and pro
viding follow-up assistance. 

The local Sponsors and Shiawassee County SCD will be responsible for public 
information dissemination. A public participation program will be established 
at the beginning of the study. It will provide for an information exchange 
and for public participation in the dHvelopment of study recommendations. Two 
additional meetings are needed. One .Ls to solicit public participation in de
veloping flood plain management recom10endations. The second is to present the 
final report to the public. 

STUDY PRODUCTS 

The study will produce a report with flood hazard maps. The report will be a 
bound document. The maps will show hazard areas on aerial photo mosaics. A 
horizontal scale of 1-inch equal to 400 feet will be used for the flood hazard 
maps. 

Two floods will be delineated on the flood hazard maps. They are the 100-year 
and 500-year floods for existing land use and cover conditions. Flood pro• 
files will be given for four floods. These are the 10-, 50-, 100- and 
500-year floods. 

The delineation of the floodway will be included with the technical support data. 

The report content will include an introduction, study area description, flood 
problems, existing flood plain management, alternatives for flood plain man· 
agement, flood hazard maps, glossary and reference, and a technical appendix. 
The technical appendix will contain flood profiles, cross-sections, technical 
tables and an investigation and analyses section . 

A minimum of 400 copies of the report will be available for distribution 
within the state and to the local community. 

6 
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STUDY ,OLLOW-UP 

SCS and MDNR will provide study follo~·-up to the Sponsors after the technical 
findings have been made available. The purpose of the follow-up is to help 
the Sponsors develop and implement a local flood plain management program in
corporating the data provided by SCS. Assistance will be in the form of sam
ple ordinances, brochures showing what other communities are doing, booklets 
showing various flood plain management techniques, consultive assistance in 
interpreting SCS data and helping draft or revise standards or criteria used 
in flood plain regulations. SCS follow-up will not include surveying, marking 
floodway boundaries or providing legal interpretations. 

It is estimated that SCS will make available up to 10 staff-days within the 
two-year study period for follow-up assistance. The Shiawassee County SCD 
will assign a high priority for follow-up assistance by the district conserva
tionist. The district conservationist will coordinate requests for assistance 
and utilize other resource people from the area and state office as needed. 

SCHEDULE AND COSTS ESTIMATES 

Work is scheduled to begin in October 1992. 

Detailed hydraulic and hydrology studies will begin in April 1993, with the 
study finished in April 1994, and final printing completed in June 1994 . 

Table 1.2 lists major work items, scheduled times and estimated costs. Table 
1.3 shows sources of funds by time and responsible organization. Federal mon
ies allocated for FPMS are contingent ~pon Congressional appropriations . 



• TABLE 1.2 - SCHEDULE AND COST ESTIMATES 

Owosso/Comstock Drain - Shiawassee County, Michigan 

Com- Est,. Cost !~l 
Work Item Begin plete scs State* Local* 

1. Obtain Aerial Photography 10/92 10/92 2,400 

2. Field Surveys and 2-Foot 10/92 12/92 7,200 10,600 
Contour Haps 

3. Basic Data and Previous 11/92 12/92 1,500 15,200 
Engineering Studies 

4. Base Hap 11/92 12/92 1,000 

5. Natural Value Inventory 11/92 1/93 2,000 

6. Drafting 11/92 yt{8/235,ooo 
7. Hydraulics 4/93 6/93 5,550 

8. Hydrology 4/93 6/93 8,300 

9. High Water Profiles 7/93 8/93 2,400 

10. Flood Plain Delineation 7/93 8/93 2,400 

11. Economics 7/93 8/93 1,300 

•-/· ·- 12. Technical Report 7/93 /2,a193 2,400 

13. Review and Concurrence 10/93 10/93 500 750 600 

14. Flood Plain Management 10/93 11/93 2,500 250 750 
Alternatives 

. 15. Land Use Change - Effects and 10/93 11/93 2,500 
Alternatives 

y;jt C - ' ;. 16 Draft Report 11/93 1,500 - ' . 
1.7. Workshop and Public Meeting 1/94 2/94 500 500 600 

18. Cartography 9/93 3/94 2,700 

19. Final Report 1/94 4/94 1,000 

20. Printing 5/94 6/94 1,700 

21. Public Information and Report 6/94 8/94 1,000 500 1,200 
Distribution 

22. Follow~up Assistance and 9/94 1,000 500 1,200 
Implementation 

TOTALS 53,950 2,500 32,550 

* 100 percent in-kind services . • 
8 



• TABLE 1. 3 - SUMMARY OF COSTS BY FISCAL YEAR 

Owosso/Comstock Drain - Shiawassee County, Michigan 

Agency FY1993 FY1994 · TOTAL 

Soil Conservation Service $39,050 $14,900 $53,950 

City of Owosso 21,550 1/ 1,000 :J./ 22,550 

Shiawassee County Drain Commissioner 7,550 y 1,000 :J./ 8,550 

Owosso Township 450 .JI 1,000 2./ 1,450 

Michigan Department of Natural Resourc1:1s 1,000 y 1,500 §_/ 2,500 

TOTAL $69,600 $19,400 $89,000 

1/ In-kind services: review and concurrence - $200; flood plain management 
alternatives - $250; 96 staff-hour,; for survey crew - $1,500; previous 
engineering studies - $13,400; 1991 aerial photography - $2,400; existing 
2-foot contour maps - $3,800. 

• V In-kind services: review and concurrence - $200; flood plain management 
alternatives - $250; 96 staff-hour" for survey crew - $1,500; previous 
engineering studies - $1,800; existing 2-foot contour maps - $3,800. 

• 

1/ In-kind services: review and concurrence - $200; flood plain management 
alternatives - $250. 

V In-kind services: review and concurrence - $750; flood plain management 
alternatives - $250. 

2./ In-kind services: workshop and public meeting - $200; public information 
and report distribution - $400; follow-up assistance and implementation -
$400. 

§_/ In-kind services: workshop and public meeting - $500; public information 
and report distribution - $500; follow-up assistance and implementation -
$500 . 
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SIGNATURE PAGES 

The undersigned concur and agree to carry out the responsibilites indicated in 
t~is Plan of Work for FPMS assistance in the Owosso/Comstock Drain study area. 

CITY OF OWOSSn 

Signature -~i"W-"z'.S="i.l'---',?J1,_-..._.__. -~--~""""'"-"',.,"'"---

Name G~l/ H fuR,K 
/' 

... - . .,, ~ --
Title __ _,D=1-'-R.~¢;;--:C:::.:=JP=~(s ...... ....,.O~f"--_.0...,_~1-'l~~=....:.1~T-'l~t::~·-~ 

Date Q.-ro.Bg t;,
1 
I 1'f~ Address 

C I :'I ~ F O,.,:Josse> 
3(?/ {A). MA,.) ::ST 
0 t-<J)O.SSO , ~ I 'i i}g,'- 7 

Date 

Date __ ,_.,..._,_,_~ ___ ,_·_,~·-----

) , 

SHIAWASSEE COUNTY DRAIN COMMISSIO~ . 

Signan.re eR<'= r <ef ,/ ~-a; 
- /; ' 

Name _./?erp,:,,,-J ,I /·(,;,;k/ .. f,,. 

Title ._ l}f ,,,,, 4 
) 

Addres::: ~b R 4/ 

OWOSSO TOWNSHIP 

t.2...;.,, c~ ,,.. 
cl. ___ _ 
-:> f:t • C cei::~ '- • -< :t 

Signature -"'------'"-------'-"'--i-_-..s;c ___ ;__...:.....:./ __ . _ 

I . ~ -.J. ... 

Name ___ ,_·'--·1_,_·-'-1-~•~-~-"----...:..--'--...:..---~•...:.....:.. __ 
/ 

Title 
,/ :'-~ J 

---.--~'--''--'-'-'-·._.·_-__ '-'---'''-'-'•--;.....---..,;,..,I,.~/' 

'', AddresH ,..q,-_• _. ---'-' ... :~--'---··...:..• _.;_ ____ ...,;,. __ ·_,_ .. ~ ., 

SHIAWASSEE COUNTY SOIL CONSERVATION DISTRICT 

Signature, ,~Jv ~h1'V' 
Name l(e..WJtlt:cl /-, i2fs-J/hj~ 
Tit1..S) 0 lv1CD. c//J,./rma-v 

Address 11/vo s~,lfvr-;Al~-c_RJr C,u,.,cSSc li/ 1/~ft,? 
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The undersigned concur and agree to carry out the responsibilites indicated in 
• chis Plan of Work for FPMS assistance in the Owosso/Comstock Drain study area. 

• 

• 

' ' \ 

Date 

Date _ _,_/t)-+-/--"'2.-f_,_}-=-9_z.--_ 
I 

6355E 

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Signature ~/JfdtAZi. 
Name Lawrence N. Witte 

Title 

Addre,is 

Signat:ure 

Name 

Chief 

Land and 
D r, Box J; .v. 

Lansing, 

Water Mgmt. Division 
'lnn.,o 
JVVLU 

Michigan 48909 

Title --~S~t~a~t~e......,C~o~n~s~e~rv=a~t~i~o~n~i~s=t _______ _ 

U.S. Department of Agriculture 
Room 101, 1405 South Harrison Rd . 

Address -~E~a~s~t'-'La...,n~s~i~n~g~,._.M~i~c~h~i~g~a~n..,___:,4~8~8h2~3:__ __ _ 



• 

• 

• 

r~110,.._•e~t i"!at1ond.l Tecr-,n:c~L· •~£•f•.,..:.,

,.:e,jer-n! 1:,u1 !•j1n3'1' Roi:-r,·: 1·-.,_ 
1(1 r= 1 Centenni ::LI /iio_! i r-.ioi·tt: 

L1ncoin, ~!E 08508-3800 

~lNT( T2chn1c~I hE~ist~nce 
T~!p Report 1 Janua1-y 24-~7, 1?~4 

.J•:,i1r• E,j~Jat-ds 

Acting State ~0n~er·vat1on1Et 
scsf East LaPs1nsr MI 

F'ut-~1o~e: Ti-ie purp·:,~e of tl11~ 
resources p!ann1n3 ass1sta11ce 
Plain Management study 1n the 

tt· 1 p 1,.,,ltlS t<:• pl-0,, I•:::£. •- .l •: .':' 

and to v I ew ti-1e U1.•~ ~ "-(' : ,:,,:•·~ 
field-

Pat·t I c I pants: 

SCS State Office, East Lansin3, MI 

James R. Stacey, Assista1lt State Conservationist 
Russel H. Bauerle, Resource Plannin3 Staff Leader 
Thomas D. Bourdon, Planning En3ineer 
W. Ronnje Clark, Water Rt~sources Speciaf iEt 
Ruth D. Shaffet·, Wate,· Qua I ity Spec ,al 1st 
James A. Squires, Resour<:e Conservationist 

Midwest NTC, Lincoln, NE 
Ivan i>Ji lkinsonr W:atet- Re~,out-ces Specia.11st 

Bz...c k 3r-ound: 

:,.:-i •-d1~cu~s1n9 planning 
,:_ .. - t ~ i i~~ a t et-sh e d ~ .. C.ln Tuesday fftC•t-n ! r13 t.1e ,, 1 =:: ·t,_.,_ 1:.-:;:._. •~1• - ~: 

r.:,r:i. 1 n 0 n rues d CLY a f te r-n·:i,:i n t i-r ;- ,_1 u•::i 1-. 7 ·-, 1.1 ~- ~ ,_; ::_. 

,_11 -:,-_1~c:s1or, c,:,ritr11t-1tcd ·:,n 0 1..,.1c::so Dr-~in ::i_- ,_,,1..:-1. --:-

pr0c?~ur03 to~ e,6luat1n2 E•n~ 1 ronmenta' 3~en, ~~ 

r'-,_i~'~Cl-~ • .. h~r-E· 1~.:.(,r1(1f11JC. :::iE::f1E.•t ll~ 21-e ;;:_1[.~ 111,; 

I) ,...:. -· , r ,: '' • ll-: 

'·' ' ,- 1-, ' -

" 
., ,_ ~ ;-
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rt1~ t::":r1v1t-1_1,-1;r,cr,t:::i1 Qu.s:!1l; ~-=iocedut·e::: presented 1n 

F·;::,,.::! r::·~-,,,..'1de;; 1ne:iri":: ,:,{ e,,_12.;ua_t1on 3.n,::i ,::1i:•c1•rffr1t<:1tion of tl1t-::e 

, u. i l!L' -: " 

, : , ::: <:: 1 p I i n e s f ~- o rn o t t, ~ r· a 3 enc : 2 s a. r, •:::! de v e ! op 3. c ,:in s en ~ us ,:, n 
tl•G· ;r.1p2..ct::: th:ii:; 0,t·.-2 ~ '~•e·::.~ 1-:'0 t,-, t•e "'.ct, i 2v1:?•j., F't·,:it, l err, 

,,::en~,+:c=-_t1,:1,..1 '7!.r,·::! 1-,,"', ,::le-1::.l,-,;:,rr1c·::t ,:,+ 2 •:rtL·~e :i.r:d ef·fe-:.-r 

(, ~- ,_::, ,- ::., ,:_ 1- '• ~~ f i_{ i_ 1-1 l '=:- ,: :, n ,-j I t • ,: P ':: • 
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H:_t1,:,r,::.1l B•J!let!n N.:,. ~:•:•,=1-...:i--l hct.':' .....1ust been 1£::sued wt11ch 
tran~m, t~ d0curoentat10n re~~1rements f0r obta1n1n9 PL-(16 and 
~~·F:-(,•::"• +:..1:·:Jil1'3 1 n F-r-•'.:'•f:,~ ·ro d..l(i 1n rr-0::::-ctin·.3 the~e 
t·e,:;u 1 •·••t11er1t<::: '.-.J9 -:..per,t. :"Offl1"? -c I rne ,::1 i scuss Ing ·t11e South r-JTr.:: · ,__ 
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.,_·.!cc i;- c; = f u i I rr f• I t:' rn en t:.: 1. : i:· r: ~ 

Boardman River has been described as a watershed that does 
not pt·eseritly d1splc1.y ct·1t1cal water qual 1ty problems. 
Howeverr there 1s a concern that 1f development and growth 
continue at their present rate, the streams 1n the watershed 
may not mc1.1ntain their curr~nt state. For a PL-566 project, 
rationale must show that there 1s a strong potentlal for 
serious impairment of the streams to Qccur if future trends 
continue~ Thes9 pr0Ject1on can be made based on predicted 
pc,pulc1.t1•:,n :3t·owth, increased tc•ur1srn, and changes in land 
use and 1ntensificat1on of' land use. Using these 
assumptions, the planning ti~am can ma~·e predictions on 
+utut·e 1 .... 1atet· 1rnpait·rnents. Fot·rnulati,:.n will focus on 
1•jent1fvrng ::.!tt?t·nati•~es t,:, ma1nta1n watet· quality 
c:ond1t1ons 1n theit· pt·esent state .. 

~•~!1-:_ - =:: ·?' 1 • '' J :- 9 'l ' ' ,:'_ "1 I ' l f, •::j =~ u t 11 ,:, ;· ! = 3 ~.:;: ; ,:, ,-, 
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- ,__:) -': ,-1 ,-

-, '' = 



• 

• 

• 
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No Pub] 1c Law 8?-5bo co~t share is 
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include fact I itie!: for- tr-,e ,:ol iec.t.1or, and 
conveyance of urban runo+i to outlets 1n natural 
drainageways or channets~ Howeve,-, this 
restriction does not apply to measures to improve 
natural dra1na9eways or channe!E to prevent 
si3n1ficant flood darna3e t,:i e.'1=t1n9 ,jeveloped 
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INVOICE 2109 

NORTHERN AERIAL SUltVEY INC. 

3025 Airport Road 

Hastings, Michigan 49058 

SHIP TO: 
"'\ 

Atten: Tom Bourdon,. SCS 
U.S. Dept. of Agriculture, soil Conserv. Serv. 
1405 South Harrison Road Room 101 
East Lansing, MI 48823-5243 

'·. 

CUSTOMER ORDER TERMS 

SHIPPED VIA 
,.. ' 

UPS 
DESCRIPTION 

1 Reproducible Mylar semi-controlled phob mosaic, scale: 1" = 400' 

Sheet 5 of OWosso & Comstock Drain and l. contact negative, each in 
fonnat with title block for your approval before we proceed with the 
remaining 4 sheets. Please contact us as soon as possible.with any 
further instructions. 

Thank you, 

f)"'1-
Peg Bradford 

Ph. (616) 945-3216 

TOPOGRAPHIC MAPPING 0 PLANEMIETRIC MAPPING 

-

PRICE 
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United States 
Department of 
Agriculture 

Soil 
Conservation 
Service 

Michigan State Office 
Room 101 
1405 South Harrison Road 
East Lansing, Ml 48823-5243 

June 30, 1 994 

SUBJECT: SAP - 150-12-5 - Owosso Drain Flood Plain Management 
Study - Technical Report 

James C. Dickie 
District Conservationist 
Soil Conservation Service 
Owosso, Michigan 

Enclosed for your review and comment arn 5 copies of the Technical Report for the 
Owosso Drain Flood Plain Management Study. Please distribute to the field office and 
sponsors for their review and comments. 

We have also provided copies to the Midwest National Technical Center, Lincoln, 
Nebraska, and Michigan Department of Natural Resources for their review and 
comments. This information is to be reviewed now so Cartographic map work can be 
completed while alternatives and narrative,; are being prepared for the flood plain 
management study report . 

Tom Bourdon, P.E. is available for assistance in interpreting information in the report. 
Please contact him 1f you need any assista 1ce 

We would like to have your comments by August 1 5, 1 994 

Js;~ 
@tf ~Un

1
~~rvationist 

Enclosures - 5 

cc: Fred Gasper, Acting State Conservation Engineer, SCS, East Lansing, Ml 
With 1 Set of Enclosures 

Percy Magee, Jr., Area Conservationis1, SCS, Burton, Ml 

CJ:tdb:glo Lowosso2.dcx 



•· 
United States 
Department of 
Agriculture 

Soil 
Conservation 
Service 

Michigan State Office 
Room 101 
1405 South Harrison Road 
East Lansing, Ml 48823-5243 

June 30, 1994 

SUBJECT: BAP - 1 50-12-5 - Owosso Drnin Flood Plain Management 
Study - Technical Report 

August J. Dornbusch, Jr., Director 
Midwest National Technical Center 
Soil Conservation Service 
Lincoln, Nebraska 

Enclosed for your review and comment is .a copy of the Technical Report for the 
Owosso Drain Flood Plain Management StJdy. Also enclosed are a study 
documentation book and a set of computer printouts. This information is submitted for 
review so Cartographic map work can be completed while alternatives and narratives 
are being prepared for the flood plain mam,gement study report. 

We would like to have your comments by August 15, 1994. 

i 7 

'Jr ( ( - . 

t~r~I~ Jett 
!State Conservationist 

Enclosures 

cc: Edward G, Riekert, Director, BAP Division, SCS, Washington, D.C. 
With i copy of Technical Report 

CJ:tdb:glo Lowosso1.dcx 

/ (\ (i 
I IJ v 



United States 
Department of 
Agriculture 

Mr. Lawrence Witte, Chief 

Soil 
Conservation 
Service 

Land and Water Management Division 
Michigan Department of Natural Resources 
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Owosso Drain Flood Plain Management Study. Also enclosed are a study 
documentation book and a set of compute, printouts. This information is submitted for 
review so Cartographic map work can be completed while alternatives and narratives 
are being prepared for the flood plain management study report. 
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LIMITED-DETAIL FLOOD-INSURANCE STUDY 

Village of Vernon 

Shiawassee County 
Michigan 

August 1986 

PRINCIPAL FLOOD PROBLEMS 

Vernon's flooding problems are due primarily to overflow of Shiawassee 

River, Holly Drain, and Conrad Drain. Shiawassee River flows from the south

west along the northwe"stern village boundary. Both Holly Drain and Conrad 

Drain are tributaries of Shiawassee River and flow from the east through the 

village. The only flooding sources studied were Shiawassee River and Holly 

Drain. Flooding along Conrad Drain, which has a drainage area of 0.7 mi2 

(square miles), is the result of inadequate drainage. Low lying farm land is 

inundated by a 100-year flood west of Shiawassee River near Parmenter Road 

while little flooding occurs along Holly Drain as shown on the flood profiles 

and the map. 

The results of this study supersede the approximate flood plain delinea

tion shown in the Village of Vernon, Michigan Flood Hazard Boundary Maps 

(1975) and are consistent with information contained in the Flood Insurance 

Study for Township of Caledonia, Michigan (1981). 

On April 6, 1947 the largest flood of record occurred at the U.S. Geolo

gical Survey (USGS) stream-gaging station located on Shiawassee River 14 miles 

downstream from the village corpllrate 1 imits. The corresponding discharge was 

6,240 cfs (cubic feet per second) with a recurrence interval of 40 years, or 1 

chance in 40, on the average, of occurring in any given year. 



FLOOD PROTECTION MEASURES 

At the present time, the Village of Vernon has no flood protection 

measures within the village boundaries. However, recent dredging on Holly 

Drain and channel improvements on Conrad Drain have kept the waterways free 

from excessive vegetation. 

ANALYTICAL METHODS 

Hydrologic analyses were carcied out to establish the peak discharge

frequency relation for the 100-year flood for the flooding sources studied in 

limited detail. 

For Shiawassee River, peak dlscharge estimates were based on analysis of 

USGS gaging station records at Owosso (station number 04144500) and Byron 

(station number 04144000), Michigccn. Flood frequencies and magnitudes at the 

gaging stations were estimated bae,ed on log-Pearson Type III distribution 

anaiysis of peak flows (U.S. Water Resources Council, 1981). The 100-year 

peak discharge at Owosso (drainage area 538 mi2) is 6,990 cfs and the corres

ponding runoff is 13.0 cfsm (cubic feet per second per square mile). At the 

Byron station (drainage area 368 mi2) the 100-year peak discharge is 4,130 cfs 

and the runoff is 11.2 cfsm. Base•d on the average 100-year runoff (12.1 cfsm) 

at these gaging stations, the 100-yPAr pPAk At VPrnnn (rlrainAg~ ArPA ~~1 mi2). -- , , 

is 5,450 cfs. The 100-year peak d:lscharge for Holly Drain was estimated using 

regional regression equations (Hol:schlag and Croskey, 1984) and basin charac

teristics determined from USGS quadrangle maps and Quaternary geology maps 

(Farrand and Bell, 1984). 

The discharges and drainages for the 100-year recurrence interval floods 

are presented in Table 1 "Summary of 100-Year Discharges." 

2 



TABLE 1 - SUMMARY OF 100-YEAR DISCHARGES 

FLOODING 
SOURCE 

Shiawassee River 

Holly Drain 

DRAINAGE AREA 
(square miles) 

451 

34.i 

PEAK DISCHARGE (cfs) 
100-year flood 

5450 

1290 

Hydraulic Analysis 

Analysis of the hydraulic characteristics of the flooding sources in the 

village of Vernon was carried out to provide estimates of tbe elevation of the 

100-year flood along the floodin.~ sources studied. 

For Shiawassee River, backwater analysis was conducted from the northern 

township limit at state highway :Tl to the downstream side of Ann Arbor rail

road bridge. This analysis was used to determine the effect of Shiawassee 

River on water-surface elevation., on Holly Drain. Two channel cross sections 

were obtained from a field survey and four were synthesized for the analysis. 

The synthesized cross sections we•re estimated from adjacent surveyed sections 

and topographic maps. Structural. geometry and elevations for two bridges and 

road sections were also obtained from a field survey. The locations of the 

cross sections used in the analyi,is are shown on the flood profile and map. 

Cross sections were located upstream and downstream from bridges in order to 

compute backwater effects of the.ae structures. Flood boundaries on Shiawassee 

River upstream from Ann Arbor railroad bridge were based on the depth frequen

cy relation determined by backwa,:er analysis in the lower reach. For the 

backwater analysis of Holly Drain, 8 cross sections were surveyed and 11 were 

synthesized. Structural geometry and elevations were obtained for 6 bridges 

and road prof ilea. 

3 
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Channel roughness factors (Mannings's ''n") used in the hydraulic computa

tions were chosen by engineering judgement based on field observations of the 

flood-plain areas, For Shiawassee River, roughness values averaged 0.040 for 

the channel and ranged from 0,072 to 0,140 for the overbank areas, Roughness 

values for Holly Drain averaged 0.045 for the channel and ranged from 0.035 to 

0,120 for the overbank areas. 

Water-surface elevations for ·1:he 100-year flood were computed using 

WSPRO, a step-backwater computer p.,ogram developed by the USGS for the Federal 

Highway Administration (Shearman and others, 1985), Starting water-surface 

elevation for Shiawassee River and Holly Drain were based on channnel slope 

and conveyance characteristics. Flood profiles were drawn showing computed 

water-surface elevations to a plotl:ed accuracy of 0.5 foot for the 100-year 

flood, The flood profiles show the streambed elevation and location of 

bridges, cross sections, and confluences of tributaries. 

All elevations are referenced to the National Geodetic Vertical Datum of 

1929 (NGVD); elevation reference marks used in this study are shown and 

described on the map, Flood boundaries were plotted at cross sections and 

interpolated between sections based on the contours shown on the Corunna, 

Michigan 7.5 minute quadrangle (topographic) map. 

Flood elevations in the village of Vernon may be raised by debris 

blockage of the streams in the stuci.y area. The hydraulic analysis for this 

study, however, is based on the effect of unobstructed flow. The flood 

elevations as shown on the profiles are considered valid only if hydraulic 

structures remain unobstructed and do not fail. 

4 
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DESCRIPTION OF ELEVATION REFERENCE MARKS FOR THE VERNON FLOOD STUDY 

RM 1.--Steel pin set flush in the top of the south end of west abutment 

of state highway 71 bridge acrosn Shiawassee River (elevation 762.25) in the 

northwest quarter of the southeant quarter of section 6 township 6 north and 

range 4 east, about 0.1 feet lowe·r than the low chord elevation of the bridge. 

RM 2 .--Chiseled I X' on the t.ortheast corner of the south bridge curb 

(elevation 766.62) west side of Vernon in northwest quarter of the northeast 

quarter of section 7 in township 6 north and range 4 east, about 2300 feet 

west of Maple Street (Vernon Roac') and 40 feet east of Ann Arbor railroad 

crossing, on Main Street (Bennington Road) bridge across Holly Drain. 

RM 3.--Cut arrow in the middle of the iron sidewalk railing on the east 

(upstream) side of Walnut Street bridge across Holly Drain (elevation 769.24) 

southwest part of Vernon in the northwest quarter of the northeast quarter of 

section 7 in township 6 north and range 4 east, about 750 feet south of Main 

Street, 3 feet higher than the si,lewalk. 

RM 4.--Chiseled "X" on top of the northeast corner of southeast headwall 

of Maple Street bridge across Holly Drain (elevation 766.27) south part of 

Vernon in the southeast quarter of the northeast quarter of section 7 in 

township 6 north and range 4 east., about 1350 feet south of Main Street. 

RM 5.--Highpoint of 3-foot di.ameter boulder west of Sunnybrooke Park 

sign, 70 feet east of Leaver Stre,at and 70 feet north of Holly Drain (eleva

tion 765.99) in the northwest quarter of section 8 in township 6 north range 4 

east, about 1700 feet south of Maln Street, 3 feet higher than average ground 

elevation. 

) 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

*** RUN DATE & TIME: 07/22/86 07:03 
HOLLY DRAIN FROM MOUTH TO USS MAIN ST BRIDGE 

100 YEAR FLOOD 
1290. 

FOR SEC-ID, !SEQ: 
3.3E-04 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM MOUTH TO USS MAIN ST BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:03 

• *** START PROCESSING CROSS SECTION - "Sl::C O" 
XS SEC O 0 
GR 0,766.8 30,762.8 40,752.9 51,751.0 57,750.9 68,750.5 75,753.0 

• GR 87,761 4 188,761.0 301,761.7 316,766.4 
N 
SA • *** 

*** ... -
• 
• X-Y 

• 

0. 120 0.050 0.035 
30 87 

FINISH PROCESSING CROSS SECTION - "SEC O" 
CROSS SECTION "SEC O" ADDED TO OAF, RECORD NO. = 1, IXTYPE = 

DATA SUMMARY FOR SECID "SEC 0" AT SRO= 0. ERR-CODE= 

CK SKEW 
0.0 

IHFNO 
0 

COORDINATE PAIRS 
X y 

0. 0 766.80 
57.0 750.90 

.. 1""11""\ r. -YL 1 n.n .:. en.: . .-. ~ f:..: ~. 1-,.., 

VSLOPE 
0.0000 

(NGP = 
X 

30.0 
68. 0 

'.:101. 0 

11): 
y 

762.80 
750. 50 
761. 70 

EK 
0.50 

X 
40.0 
75.0 

0.00 

y 
752.90 
753.00 

::316.9 766. 40 

X 
51. 0 
87.0 

0 

y 
751. 00 
761. 40 

• X-Y MAX-MIN POINTS: 
XMIN Y X YMIN XMAX Y X YMAX 
0.0 766.80 68. 0 750.50 316.0 766.40 0. 0 766.80 

1 

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• • SUBAREA BREAKPOINTS <NSA = 3): 
30. 87. • • ROUGHNESS COEFFICIENTS (NSA = 3l: 

0. 120 0.050 0. 035 • • 
• • 
• • 
• • 
• • 
• e 

• • 
• • 
• • 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM MOUTH TO USS MAIN ST BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:03 

• *** START PROCESSING CROSS SECTION - "SEC 1" 
XS SEC 1 600 
GR 0,766.8 30,762.8 40,752.9 51,751.0 57,750.9 68,750.5 75,753.0 

• GR 87,761.4 188,761.0 301,761.7 316,766.4 
N 0. 120 0.050 0.035 
SA 30 87 • *** FINISH PROCESSING CROSS SECTION - "SEC l" 

*** CROSS SECTION "SEC l" ADDED TO OAF, RECORD NO. = 2, I XTYPE = • DATA SUMMARY FOR SECID "SEC l" AT SRD = 600. ERR-CODE= 0 

• 
• X-Y 

• 
• X-Y 

SKEW 
0.0 

IHFNO 
0 

COORDINATE PAIRS 
X y 

0.0 766.80 
57 0 750. 90 

188.0 761. 00 

MAX-MIN POINTS: 
XMiN '{ 

0.0 766. 80 

VSLOPE 
0.0000 

(NGP = 
X 

30 0 
68. 0 

301 0 

X 
68. 0 

EK 
0. 50 

11 ) : 
y X 

762.80 40.0 
750. 50 75.0 
761. 70 316.0 

YMiN XMAX 
750. 50 316 0 

CK 
0.00 

y 
752.90 
753. 00 
766.40 

y 
766.40 

X y 
Si. 0 75i. 00 
87.0 761.40 

X Yt ... iAX 
0.0 766.80 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • SUBAREA BREAKPOINTS (NSA = 3): 
30. 87. 

• • ROUGHNESS COEFFICIENTS <NSA = 3): 
0. 120 0.050 0. 035 • • 

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



• 
• 
• 

WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM MOUTH TO USS MAIN ST BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:03 

• *** START PROCESSING CROSS SECTION - "EXIT1" 
XS EXIT1 1005 
GR 0,766.8 30,762.8 40,752.9 51,751.0 57,750.9 68,750.5 75,753.0 

• GR 87,761.4 188,761.0 301,761.7 316,766.4 
N 0. 120 0.050 0.035 
SA 30 87 • *** FINISH PROCESSING CROSS SECTION - "EXIT1" 

*** CROSS SECTION "EXITl" ADDED TO OAF, RECORD NO = 3, IXTYPE = 

DATA SUMMARY FOR SECID "EXIT1" AT SRO= 

• 
• X-Y 

• 

SKEW 
0.0 

IHFNO 
0 

COORDINATE PAIRS 
X y 

0.0 766.80 
57.0 750.90 .......... ,.._ ....,.,_ ,i nn 

J. 00. V ~ t..;J.. ,; .. n.;-

VSLOPE 
0.0000 

(NGP = 
X 

30.0 
6B. 0 

30!. 0 

11 ) : 
y 

762.80 
750. 50 
7bl 70 

• X-Y MAX-MIN POINTS: 

• 
• 

XMIN Y X YMIN 
0.0 766.B0 6B. 0 750. 50 

SUBAREA BREAKPOINTS CNSA = 3): 
30 87. 

ROUGHNESS COEFFICIENTS <NSA = 3): 
0. 120 0.050 0.035 

EK 
0. 50 

X 
40.0 
75.0 

316. 0 

XMAX 
316.0 

1005. ERR-CODE= 

CK 

0 

0.00 

y 
752.90 
753.00 
766. 49 

y 
766.40 

X 
51. 0 
B7.0 

y 
751. 00 
761. 40 

X YMAX 
0.0 766.80 

l 

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • 
• • 
• • 
• • 
• • 
• = 
• • 
• • 
• • 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM MOUTH TO USS MAIN ST BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07.03 

• *** START PROCESSING CROSS SECTION - "NV1 " 
XS NV1 1036 
GR 0,766.8 30,762.8 40,752.9 51,751.0 57,750.9 68,750.5 75,753.0 

• GR 87,761.4 188,761.0 301,761.7 316,766.4 
0. 120 0.050 0.035 . , .. 

SA 30 87 • *** FINISH PROCESSING CROSS SECTION - "NV1 " 
*** GROSS SECTION "NV1 "ADDED TO OAF, RECORD NO. = 4, IXTYPE = • - DATA SUMMARY FOR SECID "NV1 "AT SRO= 

• 
• X-Y 

• 

SKEW 
0.0 

IHFNO 
0 

COORDINATE PAIRS 
X y 

0.0 766. 80 
57.0 750.90 

188.0 761.00 

• . x-Y MAX-MIN POINTS: 
XMIN Y 

0. 0 766.80 

VSLOPE 
0.0000 

(NGP = 
X 

30. 0 
68. 0 

301. 0 

11 l: 
y 

762.80 
750. 50 
761. 70 

X YMIN 
68. 0 750. 50 

EK 
0.50 

X 
40.0 
75.0 

316.0 

XMAX 
316.0 

1036. ERR-CODE= 

CK 

0 

0.00 

y 
752. 90 
753. 00 
766. 40 

y 
766.40 

X 
51. 0 
87.0 

y 
751.00 
761.40 

X YMAX 
0.0 766.80 

1 

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• • SUBAREA BREAKPOINTS (NSA = 3): 
30 87. • • ROUGHNESS COEFFICIENTS (NSA = 3): 

0. 120 0.050 0.035 • • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM MOUTH TO USS MAIN ST BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:03 

• *** START PROCESSING CROSS SECTION - "MAIN " 
BR MAIN 1036 764.4 
GR 14,764.6 15,751.2 20,751.1 25,750.8 30,750.5 35,750.9 40,751.2 

• GR 46,751.4 47,764 2 14,764.6 

• 
• 
• 
• 
• 
• 

N 0.030 
CD 4 35 1.0 766.3 0 

*** FINISH PROCESSING CROSS SECTION - "MAIN" 
*** CROSS SECTION "MAIN" ADDED TO OAF, RECORD NO. = 5, IXTYPE = 

DATA SUMMARY FOR SECID "MAIN" AT SRO= 

SKEW IHFNO VSLOPE El'. 

1036. ERR-CODE= 

Cl'. 

0 

0.0 0 

X-Y COORDINATE PAIRS 
X y 

14.0 764.60 
30.0 750. 50 
~7 ,... 764.20 ' .. -

X-Y MAX-MIN POINTS: 
XMIN y 
14.0 764.60 

0.0000 

(NGP = 10): 
X y 

15.0 751. 20 
35.0 750.90 
14 0 764.60 

X YMIN 
30.0 750. 50 

0. 50 0.00 

X y 
20.0 75i. 10 
40.0 751.20 

XMAX Y 
47.0 764.20 

X y 
25.0 750.B0 
46. 0 751. 40 

X YMAX 
14.0 764.60 

2 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • SUBAREA BREAKPOINTS <NSA = 3): 
30 87. • • ROUGHNESS COEFFICIENTS (NSA = 3): 

0.030 0.030 0.030 • • BRIDGE PARAMETERS: 
BRTYPE BRWDTH LSEL USERCD EMBSS EMBELV WWANGL 

• 4 35.0 764.40 ******* 1. 00 766. 30 0.00 • 
PIER DATA: NPW = 0 PCODE = ** 

• • 
• • 
e • 
• • 
• • 
• • 
• • 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM MOUTH TO USS MAIN ST BRIDGE 
100 YEAR FLOOD 

*** RUN DATE~ TIME: 07/22/86 07:03 

• *** START PROCESSING CROSS SECTION - "APP1 " 
AS APP1 1080 
GR 12,766.8 16,751.7 24,750.5 32,750.4 40,751.0 47,753.2 53,759.0 

• GR 70, 764. 2 

• 
e 

N 
PX 

0.045 
SEC 0 

*** FINISH PROCESSING CROSS SECTION - "APP1" 
*** CROSS SECTION "APPl "ADDED TO OAF, RECORD NO = 6, IXTYPE = 

• 
DATA SUMMARY FOR SECID "APP1 "AT SRO= 

SKEW 
0.0 

IHFNO 
0 

VSLOPE 
0.0000 

EK 

1080. ERR-CODE= 

CK 

0 

• X-Y COORDINATE PAIRS 
X y 

12.0 766.80 
• 40. 0 751. 00 

X-Y MAX-MIN POINTS: 
• XMIN Y 

12.0 766.80 

(NGP = 
X 

16.0 
47.0 

Bl: 
y 

751.70 
753.20 

X YMIN 
32.0 750.40 

• SUBAREA BREAKPOINTS <NSA = 3l: 
30. 87. 

• ROUGHNESS COEFFICIENTS (NSA = 3): 
0 045 0.045 0. 045 

0. 50 

X 
24. 0 
53. 0 

0.00 

y 
750. 50 
759. 00 

XMAX Y 
70.0 764.20 

• BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 

******* ******* ******* ******* 

• 
• 
• 
• 
• 
• 
• 
• 

X 
32.0 
70.0 

y 
750.40 
764.20 

X YMAX 
12.0 766.BO 

5 

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM MOUTH TO USS MAIN ST BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:03 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G 
SRD FLEN REW K ALPH HO ERR FR# VEL 

SEC 0: XS ****** 30. 7'57. 0.06 ***** 762. 54 754.86 1290. 
0. ****** 303. 70981. 1. 34 ***** ******* 0.21 1. 70 

SEC 1:XS 600. 30. 811. 0.05 0. 18 762. 73 ******* 1290. 
600. 600. 304. 76521. 1. 32 0. 00 0.00 0. 19 1. 59 

EXIT1:XS 405. 30. 843. 0.05 0. 11 762. B4 ******* 1290. 
1005. 405. 304. 80016. 1. 31 0.00 0.00 0. 18 1. 53 

NV1 :FV 31. 30. 846. 0.05 0.01 762.85 ******* 1290. 
1036. 31. 305. 80317. 1. 30 0.00 0. 00 0. 18 1. 53 

WSEL 

762.48 

762.68 

762. 79 

762.80 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" <UNCONSTRICTED) FLOW>>>>> 

=~=135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"APP! " KRATIO = 0.66 

APP! : AS 44. 13. 443. 0. 13 0.02 762.91 ******* 1290. 762.78 
1080. 44. 65. 53217. 1.00 0.04 0.00 0. 18 ci.'il 

(<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED> FLOW>>>>> 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEL 

MAIN :BR 31. 14. 374. 0. 19 0.01 762.90 754. 74 1290. 762. 72 
1036. 31. 47. 67522. 1. 00 0.05 0.00 0. 18 3.45 

TYPE PPCD FLOW C PIA . -bSE"'7, BLEN XLAB XRAB 
4. **** 1. 1. 000 ****** ~~~****** ****** ****** -- - ---

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEL 

APPl :AS 9. 13. 444. 0. 13 0.00 762.92 754.85 1290. 762. 79 
1080. 9. 65. 53332. 1. 00 0.01 0.00 0. 18 2.91 

M(G) M(K) KG XLKG XRKG OTEL 
0.373 0 000 62095. 16. 48. 762.79 

(<<<<END OF BRIDGE COMPUTATIONS>>>>> 
ER 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

*** RUN DATE & TIME: 07/22/86 07: 10 
HOLLY DRAIN FROM USS MAIN STREET BRIDGE TO DSS WALNUT BRIDGE 

100 YEAR FLOOD 
1290. 

*** Q-DATA FOR SEC-ID, ISEQ = 1 
• WS 762. 80 

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

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM USS MAIN STREET BRIDGE TO DSS WALNUT BRIDGE 
100 YEAR FLOOD 

*** RUN DATE i TIME: 07/22/86 07: 10 

• *** START PROCESSING CROSS SECTION - "APP1 " 
XS APP! 1080 
GR 12,766.8 16,751.7 24,750.5 32,750.4 40,751.0 47,753.2 53,759.0 

• GR 70, 764. 2 
N 0.045 

•• *** FINISH PROCESSING CROSS SECTION - "APP1 " 
*** CROSS SECTION "APP! " ADDED TO OAF, RECORD NO. = 1, IXTYPE = 1 

• DATA SUMMARY FOR SECID "APP 1 " AT SRO = 1080. ERR-CODE= 0 

SKEW IHFNO VSLOPE EK CK • 0.0 0 0.0000 0. 50 0.00 

X-Y COORDINATE PAIRS <NGP = 8): 

• X y X y X y X y 

12.0 766.80 16.0 751.70 24.0 750. 50 32.0 750.40 
40.0 751. 00 47.0 753.20 53.0 759.00 70.0 764.20 

• v_v MAX-MIN POINTS: " ' XMIN y X YMIN XMAX y X vMAX 

• 12.0 766. 80 32.0 750.40 70. 0 764.20 12.0 766.80 

ROUGHNESS COEFFICIENTS <NSA = 1): 
• 0. 045 

• 
• 
·• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM USS MAIN STREET BRIDGE TO DSS WALNUT BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME~ 07/22/86 07: 10 

• *** START PROCESSING CROSS SECTION - "NV2 " 
XS NV2 1099 
GR 12,766.8 16,751.7 24,750.5 32,750.4 40,751.0 47,753.2 53,759.0 

• GR 70, 764. 2 
N 0.045 

• *** FINISH PROCESSING CROSS SECTION - "NV2 " 
*** CROSS SECTION "NV2 "ADDED TO OAF, RECORD NO. = 2, IXTYPE = 

• DATA SUMMARY FOR SECID 11 NV2 "AT SRD = 

• 
X-Y • 

• X-Y 

• 

SKEW 
0.0 

IHFNO 
0 

COORDINATE PAIRS 
X y 

12.0 766.80 
40.0 751. 00 

MAX-MIN POINTS. 
XMIN y 

12.0 766.80 

VSLOPE 
0.0000 

<NGP = 8): 
X y 

16.0 751. 70 
47.0 753.20 

X YriIN 
32.0 750.40 

ROUGHNESS COEFFICIENTS <NSA = 1): 
• 0,045 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

EK 
0.50 

X 
24.0 
53.0 

XViAX 
70.0 

1099. ERR=CODE = 0 

CK 
0.00 

y X y 

750 50 32.0 750.40 
759.00 70.0 764.20 

., V VMAV 
T " I I 1r,n 

764.20 12.0 766.80 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. 5. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM USS MAIN STREET BRIDGE TO DSS WALNUT BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:10 

• *** START 
BR RR 
GR 

PROCESSING CROSS SECTION - "RR 
BR 1099 762.6 45 

20,762.8 20,753.7 27,752.5 
67,752.0 73,754. l 73,762.5 
0.030 

BR" 

35,751.0 
20,762.8 

43,750.4 51,750.5 
• GR 

N 
CD • 4 18 1.0 766.5 45 

*** FINISH PROCESSING CROSS SECTION - "RR BR" 
*** CROSS SECTION "RR BR" ADDED TO DAF, RECORD NO. = 3, I XTYPE = 2 

e 

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

DATA SUMMARY FOR SECID "RR BR" AT SRD = 1099. ERR-CODE= 

CK 

X-Y 

SKEW 
45.0 

IHFNO 
0 

COORDINATE PAIRS 
X y 

20.0 762.80 

VSLOPE 
0.0000 

(NGP = 
X 

20.0 

EK 
0. 50 

11 ) : 
y 

753.70 
43.0 750.40 51. 0 750. 50 
73.0 754. 10 73. 0 762. 50 

X-Y MAX-MIN POINTS: 
XMIN y X YMIN 
20.0 762.80 43.0 750.40 

ROUGHNESS COEFFICIENTS (NSA = 1): 
0.030 

BRIDGE PARAMETERS: 
BRTYPE BRWDTH 

4 ~ 
LSEL 

762.60 --
USERCD 

******* 

PIER DATA: NPW = 0 PCODE = ** 

EMBSS 
1. 00 

X 
27.0 
59.0 
20.0 

XMAX 
73.0 

0.00 

y 
752. 50 
751. 50 
762.80 

y 
754. 10 

EMBELV 
766. 50 

WWANGL 
45.00 

X 
35.0 
67.0 

X 
20.0 

0 

y 
751.00 
752.00 

YMAX 
762.80 

• --
• 
• 

59, 751. 5 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• , 

-• 
• 
• 
• 



• 
• 
• 

WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM USS MAIN STREET BRIDGE TO DSS WALNUT BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 10 

• *** START PROCESSING CROSS SECTION - "APP2 " 
AS APP2 1170 
GR 0,769.6 16,764.9 29,754.7 35,751.0 40,750.2 45,749.8 49,750.0 

• GR 58, 751. 3 81, 765. 5 
N 0. 065 

• *** FINISH PROCESSING CROSS SECTION - "APP2 " 
*** CROSS SECTION "APP2 " ADDED TO OAF, RECORD NO. = 4, IXTYPE 

• DATA SUMMARY FOR SECID "APP2 " AT SRD = 1170. ERR-CODE= 

SKEW IHFNO VSLOPE EK • 0.0 0 0.0000 0.50 

X-Y COORDINATE PAIRS (NGP = 9). • X y X y 
0.0 769.60 16.0 764.90 

40.0 750.20 45.0 749.80 • 81. 0 765. 50 

x-v MAX-MIN POINTS: • XMIN y X YMIN 
0.0 769. 60 45.0 749.80 

• ROUGHNESS COEFFICIENTS (NSA = 1): 
0.065 

CK 
0.00 

X y 
29.0 754. 70 
49.0 750.00 

XMAX y 
81. 0 765.50 

• BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 

******* ******* ******* ******* 

• 
• 
• 
• 
• 
• 
• 
• 
• 

X 
35.0 
58.0 

X 
0.0 

= 5 

0 

y 
751. 00 
751. 30 

YMAX 
769.60 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM USS MAIN STREET BRIDGE TD DSS WALNUT BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 10 

• *** START PROCESSING CROSS SECTION - "EXIT3" 
XS EXIT3 2164 
GR 189,764.0 202,753.4 212,751.7 220,751.1 226,751.2 244,753.4 

• GR 259, 763. 5 276, 763. 8 
N 0.044 
PX APP2 • *** FINISH PROCESSING CROSS SECTION - "EXIT3" 

*** CROSS SECTION "EXIT3" ADDED TO DAF, RECORD NO. = 5, IXTYPE = • DATA SUMMARY FOR SECIO "EXIT3" AT SRO= 

• 
·• 
• 

SKEW 
0.0 

IHFNO 
0 

X-Y COORDINATE PAIRS 
X y 

189.0 764.00 
226. 0 751. 20 

X-Y MAX-MIN POINTS: 
• XMIN Y 

i89.0 764.00 

VSLOPE 
0.0000 

CNGP = 
X 

202.0 
244.0 

X 

8): 
y 

753.40 
753.40 

YMIN 
220. 0 75i. iO 

• ROUGHNESS COEFFICIENTS <NSA = 1 l: 
0.044 

• 
• 
• 
• 
• 
e 

• 
• 
• 
• 

EK 
0.50 

X 
212.0 
259.0 

XMAX 
276.0 

2164. ERR-CODE= 0 

CK 
0.00 

y X y 

751. 70 220.0 75i. iO 
763. 50 276.0 763.80 

y X YMAX 
763.80 i89.0 764.00 

1 

• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM USS MAIN STREET BRIDGE TO DSS WALNUT BRIDGE 
100 YEAR FLOOD 

*** RUN DATE~ TIME: 07/22/86 07: 10 

• XSID: CODE 
SRD 

SRDL 
FLEN 

LEW 
REW 

AREA VHD 
K ALPH 

HF 
HO 

EGL 
ERR 

CRWS 
FR# 

G 
VEL 

WSEL 

• APP1 : XS ****** 13 ,,_1- . 
1080. ****** 65. 

444. 0. 13 ***** 762.93 754.85 
53371. 1.00 ***** ******* 0. 18 

1290. 762. 80 
2.90 

• 
• 
-• 
• 
• 
• 
• --
• 
• 
• 

NV2 :FV 19. 
1099. 19. 

<<<<<THE 

APP2 : AS 71. 
1170. 71. 

<.:<.:<.:<<THE 

===255 ATTEMPTING 

13. 445. 0. 13 0.01 762.94 ******* 1290. 762.81 
65 53487. 1. 00 0.00 0.00 0. 18 2.90 

ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>> 

c/6 19. 
77. 

500. 0. 10 0.05 762.99 ******* 
44383. 1.00 0.00 0.00 0. 16 

1290. 762. 89 
2. 58 

ABOVE KE5ULT5 REFLEC:T ;;NORMALn \UNCONi:HRlC IED> FLOW>>>>> 

FLOW CLASS 3 (6) SOLUTION. 
WS3N,LSEL = 762.81 762.60 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW)->)>:> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FKW VEL 

........ nt'.11. nn <O '"'" , A ,t A " . " **~** "7L ... oc. "7CA .,,,, "''""°'L "7L ... "'" nn cn..Dn . ., . 5'3. cev. l.__ ""t J,. .... • - v. J.-.J ,c,c7.. 7.J r .• ,r-~. 7W .1.C7,QC • rQiC..QV . ____, 
1099. ****** 73. 55436. 1. 00 ***** ******* 0.20 3. 11 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
4. **** 3. 0.800 ****** 762.60 ****** ****** ****** 

XSID:CODE SRriL LEW AREA VHD HF EGL CRWS G WSEL 
SRO FLEN REW K ALPH HO ERR FR# VEL 

APP2 :AS 53. t;-')18. 505. 0. 10 0.04 763.09 754.74 1290. 762.99 
1170. 59. 77. 45060. 1. 00 0.00 0,00 0, 15 2. 55 

M(Gl MOU KG XLKG XRKG • TEL 
****** ****** ******** ****** ****** 762. 94 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

• ===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"EXIT3" KRATIO = 1. 87 

• XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRO FLEN REW K ALPH HO ERR FR# VEL 

• EXIT3:XS 994, 190, 617. 0.07 0.44 763. 52 ******* 1290. 763.46 
2164. 994 v,259. 84288, 1. 00 0. 00 0.00 0. 12 2.09 

ER • 
• 
• 

• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 

-i t,Z. '6 "/ 
e 

, -z_,Z- • ___.-; 
- , . I 

-1, J ' • 
• 
• 
• 
• 

,-.4f!- &uJ 
" • 

• 
• ••, 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

*** RUN DATE & TIME: 07/22/86 07:12 
HOLLY DRAIN FROM DSS WALNUT BRIDGE TO DSS MAPLE BRIDGE 

100 YEAR FLOOD 
1290. 

FOR SEC-ID, ISEQ = 
763.46 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS WALNUT BRIDGE TO DSS MAPLE BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 12 

• *** START PROCESSING CROSS SECTION - "EXIT3" 
XS EXIT3 2164 
GR 189,764.0 202,753.4 212,751.7 220,751.1 226,751.2 244,753.4 

• GR 259, 763. 5 276, 763. 8 
0.044 

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

*** FINISH PROCESSING CROSS SECTION 
*** CROSS SECTION "EXIT3" ADDED TO 

DATA SUMMARY FOR SECID "EXIT3" 

SKEW IHFNO VSLOPE 
0.0 0 0.0000 

X-Y COORDINATE PAIRS CNGP = 8): 
X y X y 

189.0 764.00 202.0 753.40 
226.0 751. 20 244.0 753.40 

X-Y MAX-MIN POINTS: 
XMIN y X YMIN 

189.0 764.00 220.0 751. 10 

ROUGHNESS COEFFICIENTS <NSA = 1 l : 
0. 044 

- "EXIT3" 
OAF, RECORD NO. = 
AT SRO = 2164. 

EK CK 
0. 50 0.00 

X y 
212.0 751.70 
259.0 763. 50 

XMAX y 

276.0 763. BO 

1' IXTYPE = 
ERR-CODE = 0 

l 

X 
220.0 
276.0 

y 
751. 10 
763.80 

ll Yi-iAX 
189.0 764.00 

1 

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS WALNUT BRIDGE TO DSS MAPLE BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:12 

PROCESSING CROSS SECiION - "NV 3" 
3 2206 

• *** START 
XS NV 
GR 189,764.0 202,753.4 212,751.7 

259,763.5 273,763.8 
220, 751. l 226,751. 2 244,753.4 

• GR 
N 

• *** 
*** 

• 
• 

X-Y • 
• 

0.044 

FINISH PROCESSING 
CROSS SECTION "NV 

DATA SUMMARY FOR 

SKEW IHFNO 
0.0 0 

COORDINATE PAIRS 
X y 

189.0 764.00 
226.0 751. 20 

X-Y MAX-MIN POINTS: 
XMIN y 

• 189.0 764.00 

CROSS SECTION - "NV 3 " 
3 " ADDED TO OAF, RECORD NO. = 

SECID 11 NV 3 " AT SRO = 2206. 

VSLOPE EK CK 
0.0000 0.50 0.00 

CNGP = 8): 
X y X y 

202.0 753.40 212.0 751. 70 
244.0 753.40 259.0 763. 50 

/( YM:iN XMAX " ' 220.0 751. 10 273.0 763.80 

ROUGHNESS COEFFICIENTS CNSA = l ) : • 0.044 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

2, IXTYPE = l 

ERR-CODE= 0 

X y 
220.0 751. 10 
273.0 763.80 

V Vl¥fAV 
~ I I u•-,..-~ 

189.0 764.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS WALNUT BRIDGE TO DSS MAPLE BRIDGE 
100 YEAR FLOOD 

*** RUN DATE~ TIME: 07/22/86 07: 12 

• *** START PROCESSING CROSS SECiION - "WALNi" 
BR WALNT 2206 764.8 
GR 202,764.8 205,755.0 207,754.9 207,753.5 210,752.4 215,751.6 

• GR 220, 751. 4 

• 

• 
• 
• 
• 
• 

GR 
GR 
N 
CD 

FINISH 

225, 751. 2 
244,764.8 
0.030 
4 24 1.0 

202,764.8 

765.4 45 

,.,_JI,.. -,c,..,. ,.,_ 
i:::::61-V, I ;:JC:.. r:::. 

_ 111.IAI 11..IT 11 
-- nr,~1'111 I 

,.._JI.,..,. -,,CA l"I 
C::.AtVt I ,J6t. D 

l""IJll""I "7C::.C .,..,. 
e:Atr:::.1 , WW. V 

*** CROSS SECTION "WALNT" ADDED TO DAF, RECORD NO. = 3, IXTYPE = 2 

DATA SUMMARY FOR SECID "WALNT" AT SRD = 

SKEt..J 
0. 0 

!HFNO 
0 

X-Y COORDINATE PAIRS 
X y 

202. 0 
210. 0 
230. 0 
242. 0 

764.80 
752.40 
751. 00 
755.00 

X-Y MAX-MIN POINTS: 
XMIN Y 

202. 0 764.80 

VSLOPE 
0.0000 

CNGP = 
X 

205.0 
215.0 
235.,0 
244.0 

X 
230.0 

EK 
0. 50 

15): 
y 

755. 00 
751. 60 
751. 40 
764.80 

YMIN 
751.00 

X 
207. 0 
220.0 
240.0 
202.0 

XMAX 
244.0 

2206. ERR-CODE= 

CK 
0.00 

y 
754. 80 
75i. 40 
752.20 
764.80 

y 
764.80 

X 
207.0 
225.0 
240.0 

X 
202.0 

0 

y 
753. 50 
751. 20 
754.80 

YMAX 
764.80 

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • ROUGHNESS COEFFICIENTS CNSA = 1): 
0. 030 

• • BRIDGE PARAMETERS: 
BRTYPE BRWDTH LSEL USERCD EMBSS 

• 4 24. 0 764. 80 ******* 1. 00 

PIER DATA: NPW = 0 PCODE = ** • 
• 
• 
• 
• 
• 
• 

EMBELV WWANGL 
765. 40 45.00 • 

• 
• 
• 
• 
• 
• 
• 



• 
• 
• 

WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS WALNUT BRIDGE TO DSS MAPLE BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 12 

• *** START PROCESSING CROSS SECTION - "APP3 " 
AS APP3 2272 
GR 189,764.0 202,753.4 212,751.7 220,751.1 226,751.2 244,753.4 

• GR 259,763.5 273,763.8 
N 0. 044 

• *** FINISH PROCESSING CROSS SECTION - "APP3 " 
*** CROSS SECTION "APP3" ADDED TO DAF, RECORD NO. = 4, IXTYPE = 5 

• DATA SUMMARY FOR SECID "APP3 " AT SRD = 2272. ERR-CODE= 0 

SKEW IHFNO VSLOPE EK CK • 0.0 0 0.0000 0. 50 0.00 

x-v COORDINATE PAIRS (NGP = 8): • X y X y X y X y 
189.0 764.00 202.0 753.40 212.0 751.70 220.0 751. 10 
226.0 751. 20 244.0 753.40 259.0 763. 50 273.0 763.80 • X-Y MAX-MIN POINTS: 

XMIN y X YMIN XMAX ..,. V VMAV 

" It tr-in • 189.0 764.00 220.0 751. 10 273.0 763.80 189.0 764.00 

ROUGHNESS COEFFICIENTS <NSA = 1>: 
• 0. 044 

BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT -
• 
• 
• 
• 
e 

• 
• 
• 
• 

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

• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 

WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS WALNUT BRIDGE TO DSS MAPLE BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:12 

• *** START PROCESSING CROSS SEC1ION - "EXIT4" 
XS EXIT4 3737 
GR 0,763.4 17,752.3 26,750.8 28,750.8 31,750 5 34,750.6 48,751.6 

• GR 59,753.3 64,757.9 75,762.1 88,762.4 200,767.9 

• 
... ... 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

N 0.042 
PX EXIT3 

*** FINISH PROCESSING CROSS SECTION - "EX I T4" 
*** CROSS SECTION "EX IT4" ADDED TO OAF, RECORD NO. = 5, IXTYPE 

DATA SUMMARY FOR SEC ID "EXIT4" AT SRD = 3737. ERR-CODE = 
SKEW IHFNO VSLOPE EK CK 
0.0 0 0.0000 0. 50 0.00 

X-Y COORDINATE PAIRS CNGP = 12): 
X y X y X y X 

0.0 763.40 17.0 752.30 26.0 750.80 28.0 
31. 0 750. 50 34.0 750.60 48.0 751. 60 59.0 
hi! 0 757.90 75. 0 762. 10 

X-Y MAX-MIN POINTS: 
XMIN y X YMIN 
0.0 763.40 31. 0 750. 50 

ROUGHNESS COEFFICIENTS <NSA = ll: 
0.042 

88.0 762. 40 200.0 

XMAX y X 
200.0 767.90 200.0 

= 1 

0 

y 
750.80 
753.30 
7t:.7. 90 

YMAX 
767.90 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS WALNUT BRIDGE TO DSS MAPLE BRIDGE 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:12 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRO FLEN REW K ALPH HO ERR FR# VEL 

EXIT3:XS ****** 190. 618. 0.07 ***** 763.53 755. 12 1290. 763.46 
2164. ****** 259. 84348 1. 00 ***** ******* o. 12 2.09 

NV 3 : FV 42. 190. 618. 0.07 0.01 763. 54 ******* 1290. 763.47 
2206. 42. 259. 84512. 1. 00 0.00 0.00 0. 12 2.09 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRlCTED> FLOW>>>>> 

APP3 :AS 66. 190. 620. 0.07 0.02 763.56 ******* 1290. 763.49 
2272. 66. 259 . 84754. 1. 00 0.00 0.00 0. 12 2.08 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>> 

<<·C<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW::>>:>>> 

XSID:CODE 
SRD 

WALNT:BR 
22Ub. 

SRDL 
FLEN 

42. 
42. 

TYPE PPCD FLOW 
4. **** 1. 

V,... T .... _ r",l""\l"">r- l""IF,.r\.l 
A,O J. U: \.,UUC. ~nu1-

SRD FLEN 

APP3 : AS 42. 
2272. 43. 

M(G) MOI..) 
0.404 0.040 

LEW 
REW 

AREA VHD 
K ALPH 

HF 
HO 

EGL 
ERR 

CRWS 
FR# 

202. 
244. 

442. 0. 13 0.01 763.55 755.34 
84~15. i.00 G.01 0.00 ~ . , 

V • .&C 

C P/A 
0.999 ****** 
I ~I l A.l""'l-A 
L.C.W MnC.H 

REW K 

190. 620. 
259. 84851. 

KG XLKG 
81482. 202. 

LSEL 
764.80 

........ vnu 
ALPH 

0.07 
1. 00 

XRKG 
243. 

BLEN XLAB XRAB 

****** ****** ****** .. ~ ~~· ""' ,,... nr C.\7L vnww 
HO ERR I FR# 

,I 
0.01 763. 57' 755. 12 
0.01 0.00 0. 12 

OTEL 
763.49 

<<<<:<END OF BRIDGE COMPUTATIONS>>>>> 

G 
VEL 

WSEL 

1290. 763.42 

~ I ll""lr"'"t 

"' WOC.L. 

VEL 

1290. 763. 50 
2.08 

• ===140 AT SECID "EXIT4": END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL,YLT,YRT = 763.85 763.40 767.90 

• XSlD:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEL 

• EXIT4:XS 1465. 0. 747. 0.05 0.33 763.89 ******* 1290. 763.85 
3737. 1465. 117. 87786. 1. 00 0.00 " "" 0. 12 1. 73 -· --ER • --

• 
• 

• 
• 
• 
• 

~ • 
• 
• J 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

)<, • 
• 
e 

• 
• 
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WSPRO 
V050286 • 

Tl • T2 
G 

*** G-DATA • ws 

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

FEDERAL HIGHWAY ADMINISTRATION - U. S. 
MODEL FOR WATER-SURFACE PROFILE 

*** RUN DATE & TIME: 07/22/86 07:16 
HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS 

100 YEAR FLOOD 
1290. 

FOR SEC-ID, ISEG = 
763.85 

l 

GEOLOGICAL SURVEY 
COMPUTATIONS 

LEAVER STREET 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS LEAVER STREET 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 16 

• *** START PROCESSING CROSS SECTION - "EXIT4" 
XS EXIT4 3737 
GR 0,763. 4 17,752.3 26,750.8 28,750.8 31,750.5 34,750.6 48,751.6 

• GR 59,753.3 64,757.9 75,762.1 88,762.4 200,767.9 
N 0.042 

• *** FINISH PROCESSING CROSS SECTION - "EXIT4" 
*** CROSS SECTION "EXIT4" ADDED TO DAF, RECORD NO. = 1, IXTYPE = 

• DATA SUMMARY FOR SECID "EXIT4" AT SRO= 

SKEW 
0. 0 

IHFNO 
0 

VSLOPE 
0.0000 

EK 

3737. ERR-CODE= 

CK 

0 

• 
• 
• 

X-Y COORDINATE PAIRS 
X y 

0. 0 763.40 
31. 0 750. 50 
64.0 757.90 

X-Y MAX-MIN POINTS: 
• XMIN Y 

0.0 763.40 

<NGP = 
X 

17.0 

12): 
y 

752.30 

0. 50 

34.0 750.60 
75.0 762. 10 

X YMIN 
31.0 750. 50 

• ROUGHNESS COEFFICIENTS C NSA = 1 l: 
0. 042 

• 
• 
• 
• 
e 

• 
• 
• 
• 

X 
26.0 

0.00 

y 
750.80 

" 48. 0 751. 60 
88.0 762.40 

XMAX y 
200.0 767.90 

X 
28.0 

y 
750.80 

59.0 753.30 
200.0 767.90 

X YMAX 
200.0 767.90 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS LEAVER STREET 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 16 

*** START PROCESSING CROSS SECTION - "NV 4 " 
XS NV 4 3770 
GR 0,763. 4 17,752.3 26,750.8 28,750.8 31,750.5 34,750.6 
GR 59,753.3 64,757.9 75,762. 1 88,762.4 200,767.9 
N 0.042 

*** FINISH PROCESSING CROSS SECTION - "NV 4 u 

*** CROSS SECTION "NV 4 " ADDED TO DAF, RECORD NO. = 2, IXTYPE = 

DATA !=llJMMARV FOR SECID 11 NV 4 " AT SRD = 3770. ERR-CODE = 0 

SKEW IHFNO VSLOPE EK CK 
0.0 0 0.0000 0. 50 0.00 

X-Y COORDINATE PAIRS <NGP = 12): 
X y X y X y X y 

0.0 763.40 17. 0 752.30 26.0 750.80 28.0 750.80 
31. 0 750. 50 34.0 750.60 48.0 751 60 59.0 753.30 
64.0 757.90 75. 0 762. 10 88.0 762.40 200 0 767.90 

X-Y i~iAA-MIN .............. t ........ 
ru.t.l"IIW. 

XMIN y X YMIN XMAX y X YMAX 
0.0 763.40 31. 0 750. 50 200.0 767.90 200.0 767.90 

• ROUGHNESS COEFFICIENTS < NSA = 1 ) : 
0.042 

• 
J 

• 
• 
• 
• 
• 
• 

• 
• 

• 
e 

• 
• 

48,751.6 • 
• 1 

• 
e 

• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
e 

• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS LEAVER STREET 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 16 

• *** START PROCESSING CROSS SECTION - "MAPL " 
BR MAPL 3770 764.6 
GR 0,764.7 0,761. 1 1.5,761. 1 1. 5,760.0 3,760.0 6,754.5 9. 5,754.5 

• GR 9. 5, 751. 9 12, 750. 9 16, 751. 1 20, 750. 7 24, 751. 2 28, 753. 8 28,754. 3 

• 
GR 
N 
CD 

0.040 
4 24 1.0 766.4 30 

*** FINISH PROCESSING CROSS SECTION - "MAPL" 
• *** CROSS SECTION "MAPL " ADDED TO DAF, RECORD ND. = 3, IXTYPE = 

DATA SUMMARY FOR SECID "MAPL" AT SRD = • SKEW IHFNO VSLOPE EK 
0.0 0 0.0000 0.50 • X-Y COORDINATE PAIRS <NGP = 19): 

X y X y X • 0.0 764.70 0. 0 761. 10 1. 5 
3. 0 760.00 6. 0 754. 50 9. 5 

12.0 750.90 16. 0 7:51. lU 20.0 • 28.0 753.80 28.0 754.30 30.0 
33.0 761. 00 33. 0 764.60 0.0 

• X-Y MAX-MIN POINTS: 
XMIN y X YMIN XMAX: 
0.0 764.70 20.0 750.70 33.0 

3770. ERR-CODE= 

CK 

0 

0.00 

y X y 
761. 10 1. 5 760.00 
754. 50 9. 5 751. 90 
750. 70 -· ~ ~c, ,..,,, 

c;,-,. • V , ..,~. liio\J 

754.40 32.0 761. 00 
764. 70 

y X YMAX 
761. 00 0.0 764.70 

2 

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • ROUGHNESS COEFFICIENTS <NSA = 1): 
0.040 • • BRIDGE PARAMETERS: 

BRTYPE BRWDTH LSEL USERCD EMBSS 
• 4 24. 0 764. 60 ******* 1. 00 

PIER DATA: NPW = 0 PCODE = ** • 
• 
• 
• 
• 
• 
• 

EMBELV WWANGL 
~66.40 30. 00 • 

• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS LEAVER STREET 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 16 

• *** START PROCESSING CROSS SECTION - "APP4 " 
AS APP4 3826 
GR 0,767.0 0,755.7 5,753.5 10,751.5 15,751.0 20,750.3 25,750.0 

• GR 30,750.5 32,753.4 32,757.6 34,757.6 34,767.0 
N 0.040 

• *** FINISH PROCESSING CROSS SECTION - "APP4 " 
*** CROSS SECTION "APP4 " ADDED TO OAF, RECORD NO. = 4, IXTYPE 

• DATA SUMMARY FOR SECID "APP4 " AT SRO = 3826. ERR-CODE= 

SKEW IHFNO VSLOPE • 0.0 0 0.0000 

X-Y COORDINATE PAIRS (NGP = 12): • X y X y 
0.0 767.00 0. 0 755.70 

15.0 751. 00 20.0 750.30 • 32.0 753. 40 32.0 757.60 

x-v MAX-MIN POINTS: 

• XMIN y X YMIN 
0.0 767.00 25.0 750.00 

• ROUGHNESS COEFFICIENTS (NSA = 1): 
0.040 

EK CK 
0. 50 0.00 

X y 
5.0 753. 50 

25.0 750.00 
34.0 757.60 

XMAX y 
34.0 757.60 

• BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 

******* ******* ******* ******* 

• 
• 
• 
• 
• 
• 
• 
• 
• 

X 
10.0 
30.0 
34.0 

X 
0.0 

= 5 

0 

y 
751. 50 
750. 50 
767.00 

YMAX 
767.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS LEAVER STREET 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 16 

CROSS SECTION - "NV 5" • *** START 
XS NV 
GR 

PROCESSING 
5 3865 

0,767.0 
30,750.5 
0 040 

0,755.7 5,753.5 10,751.5 15,751.0 20,750.3 
32,753.4 32,757.6 34,757.6 34,767.0 

25,750.0 
• GR 

N 

• *** FINISH PROCESSING CROSS SECTION - 11 NV 5 " 
*** CROSS SECTION 11 NV 5 " ADDED TO OAF, RECORD NO. = 

• DATA SUMMARY FOR SEC ID "NV 5 " AT SRO 

SKEW IHFNO VSLOPE EK • 0.0 0 0.0000 0.50 

X-Y COORDINATE PAIRS <NGP = 12): • X y X y 
0.0 767.00 0.0 755. 70 

15.0 751. 00 20. 0 750.30 • 32.0 753 40 32.0 757.60 

X-Y .... ,. u ..................... 1 ......... 
nr1A-n.11'1 ru.1.t" 1 ~: • XMIN y X YMIN 

0.0 767.00 25. 0 750.00 

• ROUGHNESS COEFFICIENTS (NSA = 1): 
0.040 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

= 3865. 

CK 
0.00 

X y 
5.0 753. 50 

25.0 750.00 
34.0 757.60 

XMAX y 
34.0 757.60 

5, IXTYPE = 1 

ERR-CODE= 0 

X y 
10.0 751. 50 
30.0 750. 50 
34.0 767.00 

X YMAX 
0.0 767.00 

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

WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS LEAVER STREET 
100 YEAR FLOOD 

*** RUN DATE~ TIME: 07/22/86 07: 16 

• *** START 
BR RR 
GR 

PROCESSING CROSS SECTION - ''RR 
3865 762.4 
19,762.4 19,755.7 24,753.5 
49,750.5 51,753.4 51,757.6 
0.040 

" 

29,751.5 
53,757.6 

34,751. 0 
53,762.4 

39,750.3 
19,762.4 • GR 

• 

• 
• 
• 
• 
• 

N 
CD 
PW 1 

4 12 1.0 767. 9 45 
750.0, 1 762.4, 1 

FINISH PROCESSING CROSS SECTION 
ron~~ ~~rTTr"'llo.t II Cl Cl " .A T"\T"\11".'."T'\ Tn 
\..-n.U~~ ;;:u:;.\., I 1.Ul'I '"' MIJUC.U ,u 

DATA SUMMARY FOR SECID "RR " 

SKEW IHFNO VSLOPE 
" " " " """" V. V V '\J'. '\J''\J''\J'\J' 

X-Y COORDINATE PAIRS CNGP = 13): 
X y X y 

19.0 762.40 19.0 755.70 
34.0 751. 00 39.0 750.30 
51. 0 753.40 51. 0 757.60 
19.0 762.40 

X-Y MAX-MIN POINTS: 
XMIN y X YMIN 
19.0 762.40 44.0 750.00 

• ROUGHNESS COEFFICIENTS C NSA = 1 > : 
0.040 

• BRIDGE PARAMETERS· 

- 11 RR " 
nA.,- o~rnon ••n = Ut"'lr I r-\C.\.,Ur-\L/ l'IU. 

AT SRO 

EK 

" "'" '\J'o W'\J' 

= 3865. 

CK 
0.00 

X y 
24.0 753. 50 
44. 0 750.00 
53.0 757.60 

XMAX Y 
53.0 757.60 

6, I XTYPE = 2 

ERR-CODE= 0 

X y 
29.0 751. 50 
49.0 750. 50 
53.0 762. 40 

X YMAX 
19.0 762.40 

BRTYPE BRWDTH LSEL USERCD EMBSS EMBELV WWANGL 
767.90 45.00 4 12.0 762. 40 ******* 1. 00 • PIER DATA. NPW = 2 PCODE = 1. 

PELV PWDTH PELV PWDTH PELV PWDTH PELV PWDTH 

• 750.00 1. 0 762.40 1. 0 

• 
• 
• 
• 
• 
• 

• 
• 
• 

44,750.0 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS LEAVER STREET 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 16 

• *** START PROCESSING CROSS SECTION - "APP5 " 
AS APP5 3911 
GR 0,763. 4 17,752.3 26,750.8 28,750.8 31,750.5 34,750.6 48,751.6 

• GR 59,753.3 64,757.9 75,762.1 88,762.4 200,767.9 
N 0.042 

• *** FINISH PROCESSING CROSS SECTION - "APP5 " 
*** CROSS SECTION "APP5 " ADDED TO DAF, RECORD NO. = 7, IXTYPE 

• DATA SUMMARY FOR SECID "APP5 " AT SRD = 3911. ERR-CODE= 

SKEW IHFNO VSLOPE • 0. 0 0 0. 0000 

X-Y COORDINATE PAIRS <NGP = 12): • X y X y 
0.0 763.40 17.0 752.30 

31. 0 750.50 34.0 750.60 • 64.0 757.90 75.0 762. 10 

X-Y MAX-M!N POINTS: • XMIN y X YMIN 
0.0 763 40 31. 0 750. 50 

• ROUGHNESS COEFFICIENTS <NSA = 1 l: 
0.042 

EK CK 
0. 50 0.00 

X y 
26.0 750.80 
48.0 751. 60 
88.0 762.40 

XMAX y 
200.0 767.90 

• BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 

******* ******* ******* ******* 

• 
• 
• 
• 
• 
• 
• 
• 
• 

X 
28.0 
59.0 

200.0 

X 
200.0 

= 5 

0 

y 
750.80 
753.30 
767.90 

YMAX 
767.90 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS LEAVER STREET 
100 VEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:16 

• *** START PROCESSING CROSS SECTION - "EXIT6" 
XS EXIT6 4697 
GR 0,764.9 15,764.1 27,753.5 39,752.3 47,753.6 57,754.2 76,764.5 

• N 0. 044 
PX EX!T4 

• *** FINISH PROCESSING CROSS SECTION - "EXIT6" 

*** CROSS SECTION "EXl 10'" ADDED TO DAF, RECORD NO. = 8, IXTYPE = 1 

• DATA SUMMARY FOR SECID "EXIT6" AT SRD = 4697. ERR-CODE= 0 

SKEW IHFNO VSLOPE EK CK • 0.0 0 0.0000 0. 50 0.00 

x-v COORDINATE PAIRS <NGP = 7): • X V X V X y X y 
0.0 764 90 15.0 764. 10 27.0 753. 50 39.0 752.30 

47.0 753.60 57.0 754.20 76.0 764. 50 • x-v MAX-MIN POINTS: 
XMIN ., V VMTI\I 

l R I I ~,a. ... XMAX V X VMAX • 0.0 764.90 39.0 752.30 76.0 764. 50 0.0 764.90 

ROUGHNESS COEFFICIENTS CNSA = 1): 
• 0.044 

• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
' 
• 
• 
• 
• 

i 

• 

t 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS LEAVER STREET 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 16 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRO FLEN REW K ALPH HO ERR FR# VEL 

EXIT4:XS ****** 0. 748. 0. 05 ***** 763. 90 754. 55 1290. 763. 85 
3737. ****** 118. 87844. 1. 00 ***** ******* 0. 12 1. 72 

===140 AT SECID "NV 4 ". END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL,YLT,YRT = 763.86 763.40 767.90 

• NV 4 :FV 33. 0. 749. 0.05 0.01 763.90 ******* 1290. 763. 86 
3770. 33. 118. 87955. 1. 00 0.00 0.00 0. 12 1.72 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED> FLOW>>>>> • ===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"APP4" KRATIO = 0.65 • APP4 :AS 56. 0. 404. 0. 16 0.02 763.98 ******* 1290. 763. 82 

3826. 56. 34. 56805. 1. 00 0.06 0.00 0. 16 3. 19 
• <<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED> FLOW>>>>> 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> • XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRO FLEN REW K ALPH HO ERR FR# VEL • MAPL :BR 33. 0. 324. 0.25 0.02 763.99 756. 58 1290. 763.74 

3770. 33. 33. 41074. 1. 00 0.08 0.00 0. 22 3.98 • TYl-'t:. PPCU t-LDW C PiA LSEL BLEN XLAB XRAB 
4. **** 1. 1. 000 ****** 764.60 ****** ****** ****** • XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FR# VEL -• APP.4 : AS 32. 0. 406. 0. 16 0.02 764. 04 755.23 1290. 763. 88 

3826. 32. 34. 57210. 1 00 0.03 0.01 0. 16 3. 18 • M<G) M<K> KG XLKG XRKG OTEL 
" ""'o " """ L1•••110 " 

.,., -1L., 0"7 v. vc:;,7 v. vvv- Q,Lc::;.,1.0 • v. "'"'· ,ow,gr • <<<<<END OF BRIDGE COMPUTATIONS>>>>> 

• XSID:CODE SRDL LEW AREA VHO HF EGL CRWS G WSEL 
SRD FLEN REW f,<, ALPH HO ERR FRtt VEL 

• NV 5 :FV 39. 0. 407. o. 16 0.02 764. 06 ******* 1290. 763. 90 
3865. 39. 34. 57361. 1. 00 0.00 0.00 0. 16 3. 17 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" <UNCONSTRICTEOl FLOW>>>>> -- ===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"APP5 " KRATIO = 1. 57 

• ===140 AT SECID "APP5 ": END OF CROSS SECTION EXTENDED VERTICALLY. ✓ 

WSEL,YLT,YRT = 764.03 763 40 767.90 / • APP5 : AS ~ 46. 0. 770. 0. 04 0. 01 764. 08 ******* 1290. 764. 03 
- · -- 391~1. -· 46. 121. 90258, 1. 00 0. 00 0. 00 0. 12 1. 68 

• <:<<<-CTHE ABOVE RESULTS REFLECT "NORMAL" <UNCONSTRICTEO> FLOW>>>>> 

===255 ATTEMPTING FLOW CLASS 3 (6) SOLUTION. 
• WS3N,LSEL = 763.90 762.40 

-
' 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V0502B6 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS MAPLE BRIDGE TO DSS LEAVER STREET 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/B6 07: 16 

<<·C<<RESUL TS REFLECTING THE CONSTRICTED FLOW FOLLOW):>:>):> e!f!:-,- ti s..e__. 
XSID:CODE LEW AREA VHD HF EGL CRWS G WSEL 

• SRD 
SRDL 
FLEN REW K ALPH HO ERR FR# VEL 

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

RR : BR 39. 
3B65. ****** 

TYPE PPCD FLOW 
4. 1. 3. 

19 343. 
53. 34061. 

C P/A 
O.B00 0.035 

0.21 ***** 762.61 755.35 1273. 762.40 
1. 00 ***** ******* 0.21 3.71 

LSEL BLEN XLAB XRAB 
762.40 ****** ****** ****** 

===140 AT SECID "APP5 ". END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL,YLT,YRT = 764.22 763.4 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 
SRD FLEN REW K ALPH HO ERR FR# 

APP5 : AS 34. 0. 792. 0.04 0.02 764.26 754.55 
3911. 36. 125. 92B50. 1. 00 0.00 -0. 01 0. 11 

M(G~ M(!l.} !-'.'3 XL!i<.'3 XR!-<.i::! QTEL 

****** ****** ******** ****** ****** 764.21 

<<<<<END OF BRIDGE COMPUTATIONS:>:>:>:>:> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"EXIT6" KRATIO = 0.65 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 
SRD FLEN REW K ALPH HO ERR FR# 

EXIT6: XS 7B6. 9. 500. 0. 10 0.23 764. 52 ******* 
4697. 7B6. 76. 60695. 1.00 0.03 0.00 0. 17 

ER 

767.9 

G WSEL 
VEL 

1290. 764.22 
1. 63 

G WSEL 
VEL 

1290. 764.42 
2. 5B 

• 
• 
• 
• 
• 

tr! • 
• 
• 
• 
• 
• 
• 
• p • 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

T1 
T2 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

*** RUN DATE & TIME: 07/22/86 07: 18 
HOLLY DRAIN FROM DSS LEAVER STREET TO US CORPORATE LIMITS 

100 YEAR FLOOD 
G 1290. 

*** G-DATA FOR SEC-ID, ISEG = 1 
WS 764.42 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. 5. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS LEAVER STREET TO US CORPORATE LIMITS 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 18 

• *** START PROCESSING CROSS SECTION - "EXIT6" 
XS EXIT6 4697 
GR 0,764.9 15,764.1 27,753.5 39,752.3 47,753.6 57,754.2 76,764.5 

• N 0. 044 

*** FINISH PROCESSING CROSS SECTION - "EXIT6" 
• *** CROSS SECTION "EXIT6" ADDED TO DAF, RECORD NO. = 1. IXTYPE = 

DATA SUMMARY FOR SECID "EXIT6" AT SRD = 4697. ERR-CODE= 0 • 
• 

SKEW 
0.0 

IHFNO 
0 

X-Y COORDINATE PAIRS 
X y 

• 0. 0 764. 90 
47.0 753.60 

• X-Y MAX-MIN POINTS: 
XMIN Y 

0 0 764.90 

VSLOPE 
0.0000 

<NGP = 7): 
X y 

15.0 764. 10 
57.0 754.20 

X YMIN 
39.0 752.30 

EK CK 
0. 50 0.00 

X y X y 
27.0 753. 50 39.0 752.30 
76.0 764. 50 

XMAX y X YMAX 
76.0 764. 50 0.0 764.90 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • ROUGHNESS COEFFICIENTS <NSA = 1): 
0.044 • • 

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



• WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS • HOLLY DRAIN FROM DSS LEAVER STREET TO US CORPORATE LIMITS 

• 
• *** START 

XS NV 
GR 

• N 

100 YEAR FLOOD 
*** RUN DATE & TIME: 07/22/86 07: 18 

PROCESSING 
6 4752 

0,764.9 
0.044 

CROSS SECTION - "NV 6" 

15, 764. l 27, 753. 5 39, 752. 3 

*** FINISH PROCESSING CROSS SECTION - "NV 6" 

47,753.6 57,754.2 

• *** CROSS SECTION "NV 6" ADDED TO OAF, RECORD NO. = 2, IXTYPE = 

DATA SUMMARY FOR SECID "NV 6" AT SRD = 47'52. ERR-CODE= • SKEW IHFNO VSLOPE EK CK 
0.0 0 0.0000 0. 50 0.00 • X-Y COORDINATE PAIRS (NGP = 7): 

X y X y X y X y 

0 

• 0.0 764.90 15.0 764. 10 27.0 753. 50 39.0 752.30 
47.0 753 60 57.0 754.20 76. 0 764. 50 

• X-Y MAX-MIN POINTS: 
XMIN y X YMIN XMAX y X YMAX 

76,764. '5 

l 

0.0 764.90 39. 0 752.30 76.0 764. 50 .0.0 764.90 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • ROUGHNESS COEFFICIENTS (NSA = 1): 
0.044 • • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FDR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS LEAVER STREET TO US CORPORATE LIMITS 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 18 

• *** START PROCESSING CROSS SECTION - "FRMRD" 
BR FRMRD 4752 762.2 
GR 17,762.2 17,760.5 25,756 1 33,753 2 41,752.9 49,752.7 57,753.0 

• GR 65,754.4 72,757.4 72,762.2 17,762.2 
N (\ f'\~f'\ 

'-'"· '-'"...J'-'" 

CD 4 17 1. 0 765.0 30 • *** FINISH PROCESSING CROSS SECTION - "FRMRD" 
*** CROSS SECTION "FRMRD" ADDED TO OAF, RECORD NO. = 3, IXTYPE = 2 • DATA SUMMARY FOR SECID "FRMRD" AT SRO = 4752. ERR-CODE= 0 

• SKEW IHFNO VSLOPE EK CK 
0.0 0 0.0000 0. 50 0.00 

• X-Y COORDINATE PAIRS (NGP = 11 ) : 
X y X y X y X y 

17.0 762.20 17.0 760. 50 25.0 756. 10 33.0 753. 20 • 41. 0 752.90 49.0 752.70 57.0 753.00 65.0 754.40 
72.0 757.40 72.0 762.20 17.0 762.20 

• X-Y MAX-MIN POINTS: 
XMIN y X YMIN XMAX y X YMAX 
17.0 762.20 49.0 752.70 72.0 757.40 17.0 762. 20 

• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
• 

• • ROUGHNESS COEFFICIENTS (NSA = 1): 
0.030 • • BRIDGE PARAMETERS: 

BRTYPE BRWDTH LSEL USERCD EMBSS 
• 4 17. 0 762. 20 ******* 1. 00 

PIER DATA: NPW = 0 PCODE = ** • 
• 
• 
• 

• 
• 
• 

EMBELV WWANGL 
765.00 30.00 • 

• 
• 
• 
• 

• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS LEAVER STREET TO US CORPORATE LIMITS 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07:18 

• *** START PROCESSING CROSS SECTION - "APP6 " 
AS APP6 4825 
GR 0,764.9 15,764.1 27,753.5 39,752.3 47,753.6 57,754.2 76,764.5 

• N 0. 044 

*** FINISH PROCESSING CROSS SECTION - "APP6" 
• *** CROSS SECTION "APP6" ADDED TO OAF, RECORD NO. = 4, IXTYPE = 5 

DATA SUMMARY FOR SECID "APP6" AT SRO= 4825. ERR-CODE= 0 • SKEW IHFNO VSLOPE EK CK 
0. 0 0 0.0000 0. 50 0.00 • X-Y COORDINATE PAIRS (NGP = 7): 

X y X y X y X y 

• 0. 0 764. 90 15.0 764. 10 27.0 753. 50 39.0 752.30 
47.0 753. 60 57.0 754.20 76.0 764. 50 

• X-Y MAX-MIN POINTS: 
XMIN y X YMIN XMAX y X YMAX 
0.0 764. 90 39.0 752.30 76.0 764. 50 0. 0 764.90 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • ROUGHNESS COEFFICIENTS <NSA = 1): 
0.044 • • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 

******* ******* ******* ******* • 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS • HOLLY DRAIN FROM DSS LEAVER STREET TO US CORPORATE LIMITS 

100 YEAR FLOOD • *** RUN DATE & TIME: 07/22/86 07:18 

• *** START PROCESSING CROSS SECTION - "LAST " 
XS LAST 5250 * * * 3.32E-04 
i"X EXIT6 • *** FINISH PROCESSING CROSS SECTION - "LAST" 

*** CROSS SECTION "LAST" ADDED TO OAF, RECORD NO. = • 5, IXTYPE = 

DATA SUMMARY FOR SECID !!LAST H AT SRD - 5250. ERR-CODE= 0 

• 
• x-v 

• 

SKEW 
0.0 

IHFNO 
0 

COORDINATE PAIRS 
X y 

0.0 765.04 
47.0 753. 74 

X-Y MAX-MIN POINTS: 
• XMIN Y 

0.0 765.04 

VSLOPE 
0.0003 

( NGP "' 
X 

15. 0 
57.0 

7): 
y 

764. 24 
754.34 

X YMIN 
39.0 752.44 

• ROUGHNESS COEFFICIENTS ( NSA "' 1 ) : 
0.044 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

EK 
0.50 

X 
27.0 
76.0 

CK 
0.00 

y 
753.64 
764.64 

XMAX Y 
76.0 764.64 

X 
39.0 

y 
752.44 

X YMAX 
0.0 765.04 

• 
• 
• 
• 
• 

1 • 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
e 

• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

HOLLY DRAIN FROM DSS LEAVER STREET TO US CORPORATE LIMITS 
100 YEAR FLOOD 

*** RUN DATE & TIME: 07/22/86 07: 18 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G 
SRD FLEN REW K ALPH HO ERR FR# VEL 

EXIT6: XS ****** 9. 500. 0. 10 ***** 764.52 757.00 1290. 
4697. ****** _76. 60695. 1.00 ***** ******* 0. 17 2. 58 

NV 6 :FV 55. 8. 502. 0. 10 0.02 764. 55 ******* 1290. 
4752. 55. 76. 60756. 1. 00 0.00 0.00 0. 17 2. 57 

WSEL 

764. 42 

764.45 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" CUNCONSTRICTED> FLOW>>>>> 

APP6 :AS 73. 8. 504. 0. 10 0.03 764.59 ******* 1290. 764.48 
4825. 73. 76. 60841. 1. 00 0.00 0.00 0. 17 2. 56 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" CUNCONSTRICTED) FLOW>>>>> 

===255 ATTEMPTING FLOW CLASS 3 C 6) SOLUTION . 
WS3N,LSEL = 764.45 762.20 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HD ERR FR~ VEL 

FRMRD:BR 55. 17. 427. 0. 14 ***** 762.34 756.61 1293. 762.20 
4752. ****** 72. 49718. 1.00 ***** ******* 0. 19 3.03 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB 
4. **** 3. 0.800 ****** 762.20 ****** ****** ****** 

===140 AT SECID "APP6 ": END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL, YL T, YRT = 764.60 764.9 764. 5 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEL 

APP6 :AS 56. 6. 513. 0. 10 0.03 757.00 1290. 764.60 

/ 

_.! 

4825 . 57. 76. 61224. 1. 00 0.00 
~ 

0.00 0. 16 2. 52 --------
MCG> MCK) KG XLKG XRKG OTEL 

****** ****** ******** ****** ****** 764. 58 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

• ===140 AT SECID "LAST ": END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL,YLT,YRT = 764. 79 765.04 764.64 

• XSID:CDDE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEL 

• LAST :XS 425. 5. 516. 0. 10 0. 19 764.89 ******* 1290. 764.79 
5250. 425. 76. 61410. 1. 00 0.00 0.00 0. 16 2. 50 

ER • ,. 

• 
• 
• 
• 
• 
• 

I 

I ,1 ' • ' 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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Tl 
• T2 

T3 
__,, G 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

*** RUN DATE & TIME: 07/24/86 11:36 
VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM DS OF M-71 TO DS OF RAILROAD BRIDGE 

100-YR FLOOD 
5450. 

• *** G-DATA FOR SEC-ID, ISEG = 1 

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

* STARTING ELEVATION BASED ON SLOPE CONVEYANCE METHODOLOGY 
SK 6.6E-04 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM OS OF M-71 TO OS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

*** START PROCESSING CROSS SECTION - "TMPLT" 
XT TMPLT 89100 

• GR 0,763.3 368,760.0 438,757.9 481,756.7 
GR 516i757.4 c;-:,n_ 7c:;.""l 7 c;-:,,:,_ 7c;,-:, '"l .c;,r::,,~_ 7c:;,1 " G,,d".'.)_ 7c;1 {\ c;c;-:, _ 7Gn 0 

-.1i;;.~1 I t.l'-1• I -.,c.G..t f' ._,Go • ._, ..,..,c.., , .., .... .., ._,'"TC.I I -.J.&.. ~ -.J'OJC..I ,r 'OJ~. I 

GR 562,750.8 572,750. 9 582,751.0 592, 751. 1 602,751.3 612, 751. 3 • GR 622,752.2 628,753.3 631,753.7 633,754.8 654,757.8 692,759.3 
GR 720,763.9 

• *** FINISH PROCESSING CROSS SECTION - "TMPL T" 
*** TEMPLATE CROSS SECTION "TMPLT" SAVED INTERNALLY. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM DS OF M-71 TO DS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

*** START PROCESSING CROSS SECTION - "M71NV" 
XS M71NV 89100 

• GT -0. 1 
N 0.072 0.040 0. 105 
SA 516 654 • *** FINISH PROCESSING CROSS SECTION - "M71NV" 

*** CROSS SECTION "M71NV" ADDED TO DAF, RECORD NO. = 1, IXTYPE = • DATA SUMMARY FOR SECID "M71NV" AT SRD = 89100. ERR-CODE= 0 

• SKEW IHFNO VSLOPE 
0.0 0 0.0000 

• X-Y COORDINATE PAIRS <NGP = 23): 
X y X y 

0.0 763.20 368.0 759.90 • 516.0 757.30 520.0 753.60 
542.0 750.90 552.0 750.80 
582.0 750.90 592.Q 751. 00 • 622.0 752: 10 628.0 753.20 
654.0 757. 70 692.0 759.20 

• X-Y MAX-MIN POINTS: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

XMIN Y X YMIN 
0.0 763.20 562.0 750.70 

SUBAREA BREAKPOINTS <NSA = 3): 
516. 654 . 

ROUGHNESS COEFFICIENTS <NSA = 3): 
0.072 0.040 0. 105 

EK CK 
0.50 0.00 

X 
438.0 
522.0 
562.0 
602.0 
631. 0 
720.0 

y 
757. 80 
752.20 
75.0.-70-
751. 20 
753.60 
763.80 

XMAX Y 
720.0 763.80 

X 
481. 0 
532.0 
572.0 
612.0 
633.0 

y 
756,60 
751. 40 
750.80 
751. 20 
754. 70 

X YMAX 
720.0 763.80 

• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM DS OF M-71 TO DS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

*** START PROCESSING CROSS SECTION - "M71E 11 

XS M71E 89200 
• GT 

*** FINISH PROCESSING CROSS SECTION - "M71E" 
• *** CROSS SECTION "M71E " ADDED TO DAF, RECORD NO. = 2, IXTYPE = 

DATA SUMMARY FOR SECID "M71E "AT SRD = 89200. ERR-CODE= 0 • 
• x-v 

• 
• 
• X-Y 

• 

SKEW 
0.0 

IHFNO 
0 

COORDINATE PAIRS 
X y 

0.0 763.30 
516.0 757.40 
542.0 751. 00 
582.0 751. 00 
622.0 752.20 
b!:i4 (l 757.80 

MAX-MIN POINTS: 
XMIN y 
0,0 763.30 

VSLOPE 
0.0000 

<NGP = 
JC; 

368.0 
520.0 
552.0 
592.0 
628.0 
692.0 

X 
562.0 

23): 
y 

760.00 
753.70 
750.90 
751. 10 
753.30 
759.30 

YMIN 
750.80 

SUBAREA BREAKPOINTS CNSA = 3): 
• 516. 654. 

ROUGHNESS COEFFICIENTS <NSA = 3>: 
• 0. 072 0. 040 0. 105 

• 
• 
• 
• 
• 
• 
• 
• 

EK 
0. 50 

X 
438.0 
522.0 
562.0 
602.0 
631. 0 

CK 
0.00 

y 

757.90 
752.30 
750.80 
751. 30 
753.70 

720.0 763.90 

XMAX Y 
720.0 763.90 

X 
481. 0 
532.0 
572.0 
612.0 
633.0 

y 
756. 70 
751. 50 
750.90 
751. 30 
754.80 

X YMAX 
720.0 763.90 

1 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM DS OF M-71 TO DS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

*** START PROCESSING CROSS SECTION - "M71B" 
BR M71B 89200 762.2 
GR 522.0,762.2 522.0,752.2 
GR 548. 5,751.0 557.7,750.7 
GR 576.6,750.0 579.4,750.3 
GR 605.4,751.2 616.7,751. 1 
GR 522.0,762.2 
N . 027 
CD 4,56, 1.0,768. ,0., 10.0,0. 
PW O 750.0,7.0 762.2,7.0 

530.2,751.8 
566.9,750.4 
588.7,750.9 
624.0,752.6 

*** FINISH PROCESSING CROSS SECTION - "M71B " 
*** CROSS SECTION "M71B " ADDED TO DAF, RECORD NO. = 

DATA SUMMARY FOR SEC ID "M71B " AT SRD = 89200. 

SKEW IHFNO VSLOPE EK CK 
0.0 0 0-0000----- 0. 50 0.00 

PAIRS l<N~P = 17;-:' X-Y COORDINATE 
X y ~ x·. -- - - v -- X y 

522.0 762. c!U ::>c:!c!. u ('CJ<!. c!U 530.2 75i. 80 
548. 5 751 00 557. 7 750.70 566.9 750.40 
576.6 750 00 579. 4 750.30 588. 7 750.90 
605.4 751 20 616. 7 751. 10 624. 0 752.60 
522.0 762. 20 

X-Y MAX-MIN POINTS: 
XMIN Y X YMIN XMAX Y 

539.4,751.2 
569.6,750.0 
598. 1, 751. 2 
624.0,762.2 

3, IXTYPE = 
ERR-CODE = 0 

X y 

539.4 751.20 
569.6 750.00 
598. 1 751. 20 
624.0 762.20 

X YMAX 
• 522. 0 762 20 569. 6 750. 00 624.0 752.60 522.0 762.20 

SUBAREA BREAKPOINTS CNSA ~ 3): • 516. 654. 

ROUGHNESS COEFFICIENTS <NSA = 3): 
• 0. 027 0. 027 0. 027 

BRIDGE PARAMETERS: 
• BRTYPE BRWDTH LSEL USERCD 

4 56.0 762.20 ******* 

• PIER DATA· 
PELV 

750.00 • 
• 
• 
• 

NPW = 
PWDTH 

7.0 

2 PCODE = 0. 
PELV PWDTH 

762.20 7.0 

-------- "' EMBSS. .-EMBELV WWANGL 
1. oo·. 768. oo __ _,.,./ o. oo 

PELV PWDTH PELV PWDTH 

2 

r 
I 

-~-- fo2 

,
1 76Z Z 

_J ----· 1 ---- 1· 
/ 

IP- 7 

/ _, 

• 
• 
\ 
e\ 

\ 
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• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM OS OF M-71 TO DS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

*** START PROCESSING CROSS SECTION - "M71RD" 
XR M71RD 89230 40 1 
GR 0,780. 650. ,770. 750. ,766.8 790. ,766.8 975., 770. 

*** FINISH PROCESSING CROSS SECTION - "M71RD" 

1725., 780. 

• *** CROSS SECTION "M71RD" ADDED TO OAF, RECORD NO. = 4, IXTYPE = 4 

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

• 

DATA SUMMARY FOR SECID "M71RD" AT SRO= 89230. ERR-CODE= 0 

SKEW IHFNO VSLOPE EK 
0.0 0 0.0000 0. 50 

X-Y COORDINATE PAIRS CNGP = 6): 
X y X y 

0.0 780.00 650.0 770.00 
975.0 770.00 1725.0 780.00 

X-Y MAX-MIN POINTS: 
XMIN y X YMIN 
0.0 780.00 750.0 766.80 

SUBAREA BREAKPOINTS <NSA = 3): 
516. 654. 

ROUGHNESS COEFFICIENTS CNSA = 3): 
0. 072 0.040 0. 105 

ROAD GRADE DATA: IPAVE RDWID USERCF 
1. 40.0 ******* 

BRIDGE PROJECTION DATA: XREFLT XREFRT 
******* ******* 

CK 
0.00 

X y 
750.0 766.80 

XMAX Y 
1725.0 780.00 

FDSTLT FDSTRT 
******* ******* 

X y 
790.0 766.80 

X YMAX 
0.0 780.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
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WSPRO 
VO!;i0286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM OS OF M-71 TO OS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

*** START PROCESSING CROSS SECTION - "M71A" 
AS M71A 893!:iO 

• GR 0, 763. 3 368, 760. 0 438, 7!:i7. 9 481, 7!:i6. 7 

• 
• 
• 
• 
• 
• 
• 
• 
• 

r-c ~" 
GR 
GR 
GR 
N 
SA 

*** 
*** 

X-Y 

522,752.3 532,751.5 542,751.0 552,750.9 
562,750.8 572,750.9 582,751.0 592,751.1 602,751.3 612,751.3 
622,752.2 628,753.3 631,753.7 633,754.8 654,757.8 692,759.3 
720,763.9 
0.072 0.040 0. 105 
516 654 

FINISH PROCESSING CROSS SECTION - "M71A" 
CROSS SECTION "M71A" ADDED TO OAF, RECORD NO. = 5, IXTYPE = 

DATA SUMMARY FOR SECID "M71A " AT SRD = 89350. l='RR-r.nDE = 0 

SKEW IHFNO VSLOPE 
0.0 0 0.0000 

COORDINATE PAIRS CNGP = 
X y X 

0.0 763.30 368.0 
516.0 757.40 520.0 
542 0 751. 00 552. 0 
582. 0 751. 00 592. 0 
622.0 752.20 628.0 
654.0 757.80 692.0 

EK 
0. 50 

23): 
y 

760.00 
753.70 
750. 90 
751. 10 
753. 30 
759. 30 

CK 
0.00 

X y 
438.0 757. 90 
522.0 752.30 
562. 0 750 80 
602.0 751. 30 
631. 0 753.70 
720.0 763.90 

X 
481. 0 
532.0 
572. 0 
612.0 
633.0 

y 
756 70 
751. 50 
750. 90 
751. 30 
754.80 

5 

X-Y MAX-MIN POINTS: 
XMIN y X YMIN XMAX y X YMAX 

0. 0 763.30 562.0 750.80 720. 0 763.90 720.0 763. 90 

SUBAREA BREAKPOINTS CNSA = 3l: 
• 516. 654. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
• 0. 072 0. 040 0. 105 

BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT • ******* ******* ******* ******* 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS ,' 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM OS OF M-71 TO OS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

*** START PROC.E§_!iim,CROSS SECTION - "PAREX" 
XS PAREX (90500y 
GR -!!!301: 765'. 0 

/ 

GR -100,760.7 200,760.7 
GR 294,751.4 311,750.6 

251,758.7 
314,750.7 
386,758.8 

256,757.9 
328,751.4 
462,762.4 

262,752.8 
344, 751. 6 
500,766.2 

278,752.0 
351, 751. 7 • GR 369,754.5 373,756.8 

N 0.072 0.040 0. 100 
SA 256 386 • *** FINISH PROCESSING CROSS SECTION - "PAREX" 

*** CROSS SECTION "PAREX" ADDED TO OAF, RECORD NO. = 6, IXTYPE = • DATA SUMMARY FOR SECID "PAREX" AT SRO = 90500. ERR-CODE = 0 

• SKEW 
0.0 

IHFNO 
0 

VSLOPE 
0.0000 

• X-Y COORDINATE PAIRS CNGP = 18)~ 

• 
• 

X Y X Y 
-::>30 0 7,',!'i oo 
256.0 757.90 
311.0 750.60 
351 0 751. 70 
462.0 762.40 

X-Y MAX-MIN POINTS: 
XM I ~.J y 

-230.0 765.00 

-!00 0 7,<,0 70 
262.0 752.80 
314.0 750. 70 
369.0 754. 50 
500.0 766.20 

X YMIN 
311. 0 750. 60 

• SUBAREA BREAKPOINTS CNSA = 3) · 
256. 386. 

• ROUGHNESS COEFFICIENTS < NSA = 3 l : 
0.072 0.040 0. 100 

• 
• 
• 
• 
• 
. J 

EK 
0. 50 

X 

CK 
0.00 

y 
200 0 7A0 70 
278.0 752:00 
328. 0 751. 40 
373.0 756.80 

XMAX y 
500.0 766.20 

X y 
2!51 0 7!'i8. 70 
294. 0 751. 40 
344.0 751.60 
386.0 '758.80 

X YMAX 
500.0 766.20 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

*** 
XS 

*** 
*** 

X-Y 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM DS OF M-71 TO DS n~ RATt RnAn RRTnQ~ 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

START.PROCESSING CROSS SECTION - "PARNV" 
t~~~J~J * * * 0. 

FINISH PROCESSING CROSS SECTION - "PARNV" 
CROSS SECTION "PARNV" ADDED TO DAF, RECORD NO. = 7, IXTYPE 

DATA SUMMARY FOR SECID "PARNV" AT SRD = 90590. ERR-CODE= 

SKEW IHFNO VSLOPE EK CK 
0.0 0 0.0000 0. 50 0. 00 

COORDINATE PAIRS (NGP = 18) · 
X y X y X y X 

= 

0 

y 
-230.0 765.00 -100. 0 760.70 200.0 760.70 251. 0 758.70 
256.0 757.90 262.0 752.80 278.0 752.00 294.0 751. 40 
311. 0 750.60 314.0 750.70 328.0 751. 40 344.0 751. 60 
351. 0 751. 70 369.0 754. 50 373.0 756.80 386.0 758.80 
462.0 762.40 500.0 766.20 

X-Y MAX-MIN POINTS: 
• XMIN Y X YMIN XMAX Y X YMAX 

-230.0 765.00 311.0 750.60 

• SUBAREA BREAKPOINTS CNSA = 3): 
256. 386. 

• RDUGHNEl:;~ CUl:.1-'r l Cl EN l l:; ( NSA = 3) : 
0.072 0. 040 0. 100 

• 
• 
• 
• 
e 

• 
• 
• 
• 

500.0 766.20 500.0 766.20 

• 
• 
• 
• 
• 

1 • 
• 
• 
• 
• 
• 

' • 
• 
• 
• 
• 
• 
e 
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
V050286 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

-------•. 
~!.,,__AGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 

SHIAWASSEE RIVER FROM DS OF M-71 TO DS OF RAILROAD BRIDGE 
'~ 100-YR FLOOD 

*** RUN'~ATE & TIME: 07/24/86 11:36 

*** STARr'PROC~SSI-NG CROSS SECTION -
BR ',PAR~R '/~9590 '}765. 4 

"PARBR" 

• GR \ · 260,765. 4 260,753. 6 
GR 300,752.3 310,752.3 
GR 347,753.5 347,755.6 

270,753.1 
320,751.9 
348,755.6 

280,753.0 
330,751. 5 
348,757.9 

290,752.6 
340,752.3 
350,757.9 • GR 350,765.4 260,765.4 

N 0.033 
_y; CD 4,18,0,0,45,0,0 • *** FINISH PROCESSING CROSS SECTION - "PARBR" 
*** CROSS SECTION "PARBR" ADDED TO DAF, RECORD NO. = 8, IXTYPE = -- DATA SUMMARY FOR SECID "PARBR" AT SRD = 90590. ERR-CODE= 0 

• VSLOPE EK SKEW 
0.0 

IHFNO 
0 0.0Q_00 0.50 

• 
• 
• 

X-Y COORDINATE PAIRS 
X y 

260.0 765.40 
290.0 752.60 
330. 0 751. 50 
348.0 755.60 

. 260. 0 765. 40 

X-Y MAX-MIN POINTS: 

(NGP = 17): 
X y 

260.0 753.bO 
300.0 752.30 
340.0 752.30 
348.0 757.90 

• XMIN Y X YMIN 
260.0 765.40 330.0 751. 50 

e SUBAREA BREAli',POINTS (NSA = 
256. 386 . 

• ROUGHNESS COEFFICIENTS <NSA = 3): 
0.033 0.033 0.033 

• BRIDGE PARAMETERS: 

/ 

BRTYPE BRWDTH LSEL USERCD EMBSS 
4 18.0 765.40 ******* 0.00 • PIER DATA: NPW = 0 PCODE = ** 

• 
• 
• 
• 
• . . 

CK 
0.00 

X y 
:::>70. 0 753. 10 

310.0 752.30 
347.0 753. 50 
350.0 757.90 

XMAX Y 
350.0 757.90 

EMBELV WWANGL 
0.00 45.00 

X y 

2~0 (l 753 00 
320.0 751. 90 
347.0 755.60 
350.0 765.40 

X YMAX 
260.0 765.40 

2 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM DS OF M-71 TO DS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

*** START PROCESSING CROSS SECTION - "PARRD" 
XR PARRD 90600 16. 1 

• GR -500, 780. -300. , 770. 0. , 761. 0 100. ,762.3 300. ,766.3 
GR 450,770 . 550., 780. 

• *** FINISH PROCESSING CROSS SECTION - "PARRD" 
*** CROSS SECTION "PARRD" ADDED TO DAF, RECORD NO. = 9, IXTYPE = ... nATA ~I IMMArl\.l ~nn r-r-r, TT'\ UMAMl""IT",,11 AT r-n"' = r-ln I. r..r.. - w>n I M WVl"ll"IMR t ruR OC.\.. J. U rHnnu Ml ORU 7VCVV. ERR--CODE = 0 

SKEW IHFNO VSLOPE EK • 0.0 0 0.0000 0. 50 

X-Y rnngnTMATt:' DATDC: iM~D - 7 \. ...,...,...,,,~ ,._,,.r, I I... I r, ,L 1,~ \.l'l'\:l'f , , . • X y X y 
-500.0 780.00 -300.0 770.00 
300.0 766.30 450.0 770.00 • X-Y MAX-MIN POINTS: 

XMIN y X YMIN • -500 0 780.00 0.0 761. 00 

SUBARE~REAKPOil"trS-.._~A = 3): . ~ 
ROUGHNESS COEFFICIENTS <NSA = 3): 

n 
e 

• 0. 072 0. 040 0. 100 

ROAD GRADE DATA: IPAVE RDWID USERCF 
• 1. 16. 0 ******* 

X 
0.0 

550.0 

0. 
CK 
00 

y 
761. 00 
780.00 

XMAX Y 
550.0 780.00 

• BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 

******* ******* ******* ******* 

• 
• 
• 
• 
• 
• 
• 

X y 
100.0 762.30 

X YMAX 
-500.0 780.00 

4 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. 5. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON L~SS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM DS OF M-71 TO DS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

*** START P~OCESSING CROSS SECTION - "HLDR " 
AS HLOR 90700 
GR -230,765.0 
GR -100,760.7 200,760.7 251,758.7 256,757.9 262,752.8 278,752.0 

• 
• 
• 

GR 
GR 
N 
SA 

294, 751. 4 311,750.6 
369,754.5 373,756.8 
0.072 0.040 0. 100 
256 386 

314,750.7 
386,758.8 

*** FINISH PROCESSING CROSS SECTION - "HLDR" 

328,751. 4 
462,762.4 

*** CROSS SECTION "HLDR "ADDED TO DAF, RECORD NO. = 

344,751.6 351,751. 7 
500,766.2 

10, IXTYPE = 5 

DATA SUMMARY FOR SECID "HLDR "AT SRD = 90700. ERR-CODE= 0 

• SKEW 
0.0 

IHFNO 
0 

• X-Y COORDINATE PAIRS 
X y 

-230.0 765.00 
• 256. 0 757. 90 

311. 0 750. 60 
351. 0 751. 70 

• 462. 0 762. 40 

X-Y MAX-MIN POINTS: 

VSLOPE 
0.0000 

(NGP = 
X 

-100.0 
262.0 
314.0 
369.0 
500.0 

18 l: 
y 

760.70 
752.80 
750. 70 
754. 50 
766.20 

EK 
0.50 

• XMIN Y X YMIN 
-230.0 765.00 311.0 750.60 

• SUBAREA BREAKPOINTS {NSA = 3): 
256. 386. 

• ROUGHNESS COEFFICIENTS <NSA = 3l: 
0.072 0.040 0. 100 

X 
200.0 
278.0 
328.0 
373.0 

CK 
0.00 

y 
76.0.70 
752. 00 
751. 40 
756.80 

XMAX Y 
500.0 766.20 

• BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 

******* ******* ******* ******* 

• 
• 
• 
• 
• 
• 

X 
::151 0 
294.0 
344.0 
386.0 

y 
75R 70 
751. 40 
751. 60 
758.80 

X YMAX 
500.0 766.20 

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

• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM DS OF M-71 TO DS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

*** START PROCESSING CROSS SECTION - "RR EX" 
XS RR EX 91100 * * * 6.6E-04 

• PX M71NV 

*** FINISH PROCESSING CROSS SECTION - "RR EX" 
• *** CROSS SECTION "RR EX" ADDED TO DAF, RECORD NO. = 11, IXTYPE = 

DATA SUMMARY FOR SECID "RR EX" AT SRD = 91100. ERR-CODE= 0 • 
• X-Y 

• 
• 

SKEW 
0.0 

IHFNO 
0 

COORDINATE PAIRS 
X y 

-230.0 765.26 
256.0 758. 16 
311. 0 750.86 
351. 0 751. 96 
462.0 762.66 

VSLOPE 
0.0007 

(NGP = 
X 

-100.0 
262.0 
314.0 
369.0 
500.0 

18): 
y 

760.96 
753.06 
750.96 
754. 76 
766.46 

EK' 
0.50 

• X-Y MAX-MIN POINTS: 
XMIN Y X YMIN 

-230.0 765.26 311.0 750.86 

X 
200.0 
278.0 
328.0 
373.0 

CK 
0.00 

y 
760.96 
752.26 
751. 66 
757.06 

XMAX Y 
500.0 766.46 

X 
251. 0 
294.0 
344.0 
386.0 

y 
758.96 
751. 66 
751. 86 
759.06 

X YMAX 
500.0 766.46 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • SUBAREA BREAKPOINTS <NSA = 3): 
256. 386. • • ROUGHNESS COEFFICIENTS (NSA = 3>: 
0.072 0.040 0. 100 • • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM OS OF M-71 TO DS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE~ TIME: 07/24/86 11:36 

XSID:COD£ SRDL 
FLEN 

t r-t ! 
L.CW AREA VHD HF EGL 

ERR 
CRWS G 

VEL SRD REW K ALPH HO FR# 
WSEL 

M71NV:XS ****** 
89100. ****** 

241. 1865. 0.23 ***** 761.27 755. 57 
703. 212049. l. 74 ***** ******* 0.34 

5450. 761. 04 
2.92 

M71E :FV 100. 244. 1852. 0.23 0.07 761.35 ******* 5450. 761. 12 
89200. 100. 703. 210743. 1. 74 0.00 0.01 0.34 2.94 

• <<<<<THE ABOVE RESULTS REFLECT "NORMAL" CUNCONSTRICTED l FLOW>>>>> 

M71A :AS 150. 231. 1905. 0.22 0. 10 761.45 ******* 5450. 761.23 
• 89350. 150. 704. 216199. l. 77 0.00 0.01 0.33 2.86 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" <UNCONSTRICTED) FLOW:>>>>> 

• <<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

• 
• 
• 
• 
• 

XSID:CODE SRDL 
SRf\ FLEN 

' 
l-i71B : BR 100. 

89200. 100. 

, TYPE PPCD FLOW 
' 4. 0. 1. 

XSIO:CODE SRO 
M71RD:RG 89230. 

XSID·CODE SRDL 
SRO FLEN 

M71A :AS 

LEW 
REW 

522. 
624. 

C 
0.930 

AREA VHD HF EGL CRWS 
K ALPH HO ERR FR# 

/;1011'. 0. 52 0. 08 761. 46 755. 78 
231700. 1. 16 0. 10 -0.01 0.32 

P/A c-·LSEL BLEN XLAB XRAB 
0.076 '~62.20 ****** ****** ****** 

FLEN HF VHD EGL ERR G 

Q 
VEL 

5450. 
5.39 

WSEL 
<<<<<EMBANKMENT IS NOT OVERTOPPED>>>:>:> 

LEW 
REW 

AREA VHD 
K ALPH 

HF 
HO 

EGL 
ERR 

CRWS 
FR# 

Q 
VEL 

WSEL 

760.93 

WSEL 

• 89350. 
94. 

101. 
218. 1963. 0.22 0.08 761. 56 755.67 
704. 222173. 1.80 0.03 0. 01 0.33 

5450. 7 61. 35 
2. 78 

• 
• 
• 
• 
• 
• 
• 

M(Gl M(Kl KG 
0.784 0. 192 178970. 

XLKG 
521. 

XRKG 
623. 

OTEL 
761. 28 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

XSID:CODE 
SRO 

SRDL 
FLEN 

LEW 
REW 

AREA VHD 
K ALPH 

HF 
HO 

EGL 
ERR 

CRWS 
FR# 

PAREX:XS 1150. -141. 1904. 0.24 0.71 762.29 ******* 
90500., 1150. 455. 216639. l. 90 0. 01 0. 01 0. 39 

Q 
VEL 

WSEL 

5450. 762.05 
2.86 

PARNV:FV 90. -143. 1946. 0.23 0.06 762.36 ******* 5450. 762. 12 
90590. 90. 456. 220474. 1.92 0.00 0.01 0.38 2.80 

<<<<<T-H.E ABOVE RESULTS REFLECT "NORMAL" CUNCONSTRICTED) FLOW:>:>>>:> 

HLDR :AS 110. -145. 1995. 0.23 0.07 762.43 ******* 5450. 762.20 
<90700. 110. 458. 224935. 1.95 0.00 0.01 0.37 2.73 
. <<<<<THE ABOVE RESULTS REFLECT "NORMAL" CUNCONSTRICTED) FLOW>:>>:>> 

===215 FLOW CLASS 1 SOLUTION INDICATES POSSIBLE ROAD OVERFLOW. 
WS1,WSSD,WS3,RGMIN = 762.65 0.00 761.78 761. 00 

,. ===260 ATTEMPTING FLOW CLASS 4 SOLUTION. 

--,, z,~-z._-t, 
,l,1;,'1 

.J. ·::. ,:;:, 6Ll.C . 

v (-<n o..d -: 7b b . <l 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

VILLAGE OF VERNON LESS-DETAILED FLOOD INSURANCE STUDY 
SHIAWASSEE RIVER FROM DS OF M-71 TO DS OF RAILROAD BRIDGE 

100-YR FLOOD 
*** RUN DATE & TIME: 07/24/86 11:36 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW)>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q 
SRD FLEN REW \<', AIDU un C"DD C:-D .. l lc:'I 

r-ll._l I~ .. ~ S....I\ 11' I "-'IT v~-

PARBR:BR 90. 260. 834. 0 76 0.08 762.67 757. 15 4956. 
90590. 90. 350. 148171. 1. 3B 0.30 0.00 0. 40 5.94 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
4. **** 4. 0.852 ****** 765.40 ****** ****** ****** 

XSID:CODE SRD FLEN HF VHO EGL ERR Q WSEL 
PARRD:RG 90600. 94. 0.05 0. 19 762. 73 0.00 494. 762.44 

Q WLEN LEW. REW DMAX DAVG VMAX VAVG HAVG CAVG 
LT: 494. 155. -4B. 107. 1. 4 0. 7 4. 7 4.3 1. 0 3. 1 
RT: 0. ****** ****** ****** ***** ***** ***** ***** ***** ***** 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q 
SRD FLEN REW K ALPH HO ERR FR# VEL 

HLDR :AS 92. -157. 2221. 0. 19 0.08 762.77 756. 11 5450. 
90700. 102. 464. 24631B. 2.07 0.02 0.01 0.33 2.45 

M(G) MCKl KQ XLKQ XRKQ • TEL 
0. B51 0.251 1B4153. 265. 355. ******** 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

WSEL 

761. 92 

WSEL 

762. 57 

XSID:CODE SRDL LEW AREA VHO HF EGL CRWS Q WSEL 
SRD FLEN 

RR EX:XS 400. 
91100. 400 

ER 

REW 

-155. 
463. 

K ALPH HO ERR FR# 

21B3. 0.20 0.20 762.97 ******* 
242634. 2.05 0.00 0.01 0.34 

VEL 

5450. 762. 7B 
2. 50 

• 
• 
• 
• 
• 
• 
e 

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