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7&,9.ar ~~L1Arrv P0s 
coqo~rT W~I~~T~O V~L = 

,lJ-:;':Y:j,RG-: SF<:: 
4']-.0.0" Vfl ·1r.•Ty =~s 
c,oo~:::rT 11-:::·rGi-;T::U Vfl = 

lISC~~~G:: CF'S 
~40 □ .o~ V~l~S!TY ~~s 
cn~~E~T w~I~~TEO V~L = 

··-· 
I , ' ' 

=LAT 0 IVE~ FLOOD ,YGZ~PO ~N~LYSES - ~ONTG4'LM ~ □., MICY 
J~M SL~TCS CLOS~O 

S::.GM 'T T!l.1Li: 
G~QSS SEC Ofl 16,5 

V;:L □ :I TY !~Jr.KC tlT= G.-JO F 0 S 

T1TIL 

1 7,. : • :: ) 
? •• . . ' 

? • ~ 7 

1 :i :;: ".! •• ,j 

:' • ~r., 
? ,-
<.. •• J 

~2 ~J • , : S 
2. 32 

? • 32 

2,:; 1 ,, • 3 ,j 
? • I..~ 

2. 3 "'l 

2 ') • - • J ,: 
~. l'..i.g 

2 • ~ t:\ 

~:;,,: _.']i 
., . ,:; -:: 

, -o - . , 
3':J~\,,lj 

;:, • 67! 
'.). ~'1 

L. - " .. • , . ' , 
"'· .,.':I 

~. ;- ::i. 

:+ :+ ,: ~. ) J 
'.:. n ~ 

2, 8"1 

l 
IJ 

n , . ... ' . 
0. F 

0. DC 
J • .J Cl 

._, .1 G 
G. r,:., 

1. n r 
G • ,~ t. 

il • '-'; 

J. [JL 

J • ·~ G 
,j. )I., 

'" J • • ') 

']. 1C 

0. J J 

cl. J:... 

u. ~ n 
G. n r. 

s::c. NO 
2 
C 

17Jl.DiJ 
. 2. 1 7 

1qSl-.1~0 
2.25 

22Gc.:•c 
2.32 

2 SL t:. 1JL1 
2,39 

2 e. J ... (:) 

2,48 

:i19<J.t..q 
2, i:;9 

3~98.CJ,} 
2. r,9 

3997,0IJ 
.::'., 7~ 

4396, ?-6 
2 • A .t:i 

3 
'l 

,J • l.:.., 

I). i:'" 

0 • ·) Q 
J • IJ ,J 

G • u 'J 
IJ • ,j: 

G • G ,J 
li •DJ 

C. 0 'J 
Q • LI ,J 

,51 
,Jn 

i .18 
• '+'+ 

2.10 
• 51.) 

3 , 1 '+ 
,,4 

., 

t► 
I' 

I, 
?AG::":

1 
70s:' 



,: \',<,' I 

~ ,, 

' 
I, 

Bi 
' 

:) 

::> 

) 

J 

Iii 

ai 

·,;, 

:) 

D 

b 
I 

:) 

,) 

;) 

.) 

~ 

.) 

.) 

,.J 
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·;·· 
,lI :Hn:;r.e, •::::~s 

43DJ'.nl V~ O~ITY c~s 
C □ Rc~rr W !~~iEO VEL, = 

, JIS,..Htl?G='.. /-; S 
~21n.o" v~L0rt7~ ~~ 

COR~ErT HFIGµfc~ V L = 

lI~~HJlQGE r S 
~6:o.a· ·JFL0rTTY F? 

' ' CQ~~ccr, W~TGHT~O V L = 
' 

l S~4A~GE CF5 
~~C0.0~ V LnrtTY F~S 

~n~~E,..T ET~~TEn V~L = 

JI ~~~KG~ ::;rs 
~578.): V~ O~TTY FPS 

COR?~rT ~ I~~TEO V~l- = 

ryJss~~?G~ CFS 
7Q,•~.~r 1EL0CITY ~ 0 s 

CO~~cry W~IGHT~~ V~l = 

' 

t~'\G Q. '1 
2. '17 

2.97 

~;: ~-: ,_ • ::i : 
- ' -
'. 1 ") 

3. ~ S 

,:;s3r-. ·; - ' -' • .I. ... 

3. i 5 

;; 11 '.j -, • ,, j 

3.'.'.'.S 
? ?' - . - -

f, 5 ·1 : •• -. ['l 

3. ,s 
3.;: S 

;-~.;:.'},') 
3. ➔ ':I 

:_::. '-+; 

,. ' ' ••• 
oJ. ,) D ➔ 7"95.':4 L... 9f, 

, ~•'JG 2, 97 , 61 
•H • I" 

J • J p' 51'93.31 6, 5q 
W. 'JD 3.06 ,6? ' .. ·, 

,14 5591,"B 8, 77, ,.;• 
, 17 3,15 • 7,) 

• ;i L. 5908,44 11.2? 
• 1 S 3,25 • 75 

• 5 'l; €,"t-d5,23 1i...1g 
.1= 3,3& ,ID 

11, 2 S 097C.67 ,18,05 
• 41 Z, ➔ 7 ,85 
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J 

i.l 

I.J 

I.) 

'' .., 

'-' 

0 

' I 

w C. '") ?, •'j. ' :•,, 1' !]7 1/2~/'7/,j. 
"''C:.1/ '

1
!33/ 1217"'3 

'' 

\JO. :L:=:v' 

0 ,1. '] -: • 

1 3J 6. 6 
2 1. 7. 7 
7 1;7.4.1 

90 •J:( C'lJI_ L 1' • 7. 6.J 
~ 1,: r, C? 3 
c; e, J "• 31 
f, 'L:rl.R1 
7 ~,:g. 3: 
8 jJ'"l.,~ 
q 'H •• 17 

1. D ~1~.!"8 
11 51 .... 0 7 
i2 9 ;_ 1,:: 1. 
t:: ll. 11 • 0 ,'.!, 

L" ~lZ.')2 
t :i ~12.,-r 

' I 

'/~- 'S' 
', ,,, ,, . j ' 
·,t~~J.if' ' ~ 

\ O.f. t· • 

I 

F~.a.,. :irv::=- FLOJo, '.l,[).ZA-'.Di ll.~i\L,YJcs - '-10NTCO.LH i::o., ,'1Ir.H 
7~~ GL~l~S CL~~En 

'KA7IMG TA8Lr:'. 

CFOSS S~CTIO~ 16.95 

4 ... =- !\ :.=-·~ ' I ----------•GRES FLOOCED----------
ChMAG~ CHQNNEL rl)rJ-0ft~ 

~' n ~ 
Q 1 '!. 1. ~ 
3 cis. ;_ !.. 

17~.i:.., 
11~!J-:::. ~:.. 
1- f !14 I...~ 

;.1ss. -:--2, 
1?G3. 1.,.) 
1 :"~d. 11 
1 ... f,',. 2~ 
1 :'':l.~,3 

1 5;_, ~-
1 3-. ,;,, 7 
1111i.l.) 
1.::,g:... c--: 
!C'!t1,:.;.1 

1,, u L 
.17t..,. CG 
1"3Sl'.,; C 
22 ·; 1; ., ;:, ,; 

??"1.3~ 
2J.t:: .• : • 
~3. i.OL' 
.: ~: u ,, .'J..: 
3S.,. ,. D l, 
4 i'1 J ~ • ll" 
'1 4 r:;. :J [; 
1,j 11-, l ,, C, :,! 

szr~.rJ 
'; S , ) .• G L 
) ,. r J .. G l! 
c..s·J .: .• t1 1., 

C • r 1~ 

~.co 
L~ • II J .... ::, (, 

u • ·~ l' 
t:, r J 

lJ • VJ 
C • CC• 
L • I} D 
G • i.' 0 
c • ,, G 
0 • L;. 
fi • : C 
~, tG 
C: • I. i: 
l, • C 0 

21·,3.33 ?:Jr,~ .• 'Jr: a.:..c 

u. u "! 
IJ • ,j 0 
0. 10 
u • iJ ,J 
u • ,:: ; 
Q • u;} 

~. 0' 
- ' I., • ., ... 

u • •J. 
- 0 \} • Li.., 

D • Jr: 
G , 2'1 
0 , 0 : 
0 • ~ C 
0. G. 
□ • J ; 
G • 0, 

C • U 'J 
J • ; J 
J • G J 
C• • :., ,) 

r: I C •~ 
l • 0 ,J . , ' u • - ~ 

: • ;: J 
0. 
J. J 

Q. J 
:,; • ::: r: 
G. L J 
', • IJ., 

0. ,J ; 
0. j) 

J • } ·1 

r , 

CS"l 

0 • ; ( 
17 :J. ,JC 
1g J.,)r

?2 V,Jf 

25CJ.J°' 
/ -3,... (' • ) ( 
12r:'}.JO 
1S:'Q.'J~ 
L~(C,JC 
441..J,"'lf, 

4!3~:,IJu 
c::; 2 i; S. } C 
55 ... ).1! 
Gu[:.JC 
S5G:';,JG 
-:,: rJ. l C 

·······~•
4 ••···········~·-·£·~?Q~J~~ 1[~~cr~~ IN DATA-CH~CK ~[SULTS CAREFULLY•••••••••~•~••••••~••••••~•••• 

Pll?E, .,7,1 I 

CRITICnL 
ELEV 

6 3.41 
6 3.58 
8 3.72 

803. 89 
dC '1-, CS 
Sf.4,25 
C3.: '-'- • 4 5 
8.,4,64 
gJL,83 

3fi "· ~9 
8"13,15 
g:,s.32 
8" 5 • !.8 
605.66 
SiJ5.85 

I.' '" rl 
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I,' • ' qrv~q FLOrJ YtZA~Q ~NAL~Sf$ MONTCALM CJ,, HIGH 
nA~ GLftT~S GLOSFD 

:.(0 TAeLE 
~ROSS SECTION 16. 0 5 

fLEV~!J•.)!J KD 
~,J,:.·v·) L.iiD 
0,,,1. [< 2'SL.. r:,,7 
~-~~. t J 12q1. ?S 
3•.i:.~,J 529t.';9 
~·J-.2., 1 .... ~5b.1': 
3 .. S.i•J 20':IS~.'34 
i:;t,:;..:J L.321L.d'3 
'l.,7'.r.i f.:'.92[.5.C.. 
51'10. •. :1 87217.87 
:3,"7.W•J 11564-t, • .,~ 
Cl!.,.,Q □ :l£.g1...1z. 77 

~ 1 ? • :-- j 

Bi .3. ·! ' 
~ !. ~. ,: •J 
51:,, ; __; 
~1~.[J 
0.1 ... '1 J 
d ~ 5.:: 1 
.~: C.. , J 
~ 2 1·. ~ ,, 

32L: .i 

A 2 1, • ,' ,J 

826 .... J 
13? 7 • : ·: 
d 2 II •• ~ -; 
ozq. ,,J 
,, :-3 •• IJ 

18514~. J4 
22 .... :1~(],71 
2£,?u.2:,. 32 
~1S~3C:.. 7J 
3/;",C;jt; • 5.:. 
-+4':!912,Q? 
?-25•:81. f:<) 
SC4S82. 65 
7~7f-12.'39 
i'l"3J~S6.i:il 
973P,C.!.i. 39 

11:3iJL35,g2 
1zgqitJE..o ii6 
!_L.,').:!.~7,. ~ 16 
1&7~77L.., 94 
18f671G, 48 
211?22!.. • 41 
Z3t.J!SL.,64 
2i::.21167. 3L.. 
29CJ711,42 

3517921, 25 

O.R~ti. 
c( • ::: 1 

1"3.43 
54.q3 

175.57 
332.:l.5 

:)95.14 
3.0.1. 33 

1Jgg,J1 
1 :n:::.s9, 
15~1.e:,q 
1744.ZU. 
1~7::..1:i 
22"17.77 
272B,37 
3282,'-+9 
3q1g.-::i6 
.:..02s.i.c~ 
55Jo.ci-+ 
6579,1Z 
7747.)1 
ssg2.i:..: 

1 □ 257.c+fl 
11>;4-q.24-
-:..2,~?8. 3-3 
1-+217.~7 
15?::,1.?1 
16'1~8. F, 
1a1eg. 1 ... s 
:q1g1,61 
21193.7~ 

2::'998,1) 
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" • FLnr 01v::P ,FLOuO H~ZAkD ANALYS€S - MONTCALM co., MICH 

n~~ GL~T~S :LoS~P 

sEGt1CNT 1.r~HLE. 
S 0 0SS SECT!ON,16.gS 

-V~LOClTY !NCPE~1~Nl; o.~u ~0 s 
-------------------------·---------.------------·-----------------------------------------------------------------------' s',,c •!IQ 

r.~'1 T(l"rr. L 2 3 

N N 

------------------------------------------------------------------------------------------------------------------------
,1 jS:-:Hn ,:ZGO:: I" rs ! 7 ~' • ~ J ri •Jr,. 1~::: • .:(, .:. . ~o 

11-:u.or ✓ ~L"'li'ITY FPS 2.1: j. " 2.!J9 U • 0 :J 
C(IOPl::r:T \.J::!Gi·H;"D V"L ? • ,; ,., 

lJSr:Ht.~Gt. r: F'; 1?:::; ~.' ,] J. ,J_ 195(:.CU I) • ,) •J 
1g:o.1· If i:Ln .... T T )' :::-p5 z. ! ~ !) • J ,) 2.18 0. a D 

r.JC:C:F.r- 1.1.: T (;!-Hf:. n Vcl : 2. 1 i, 

llSi".:1-•P,:i G'.: Gc-s ;,~ 'j::: •I}: ,) • ,J : 22JG,0r' C • J ·J 
?2t:J.1r 1/!::'LQl;ITY FPS 2.?S ~ , U G 2. 25 c.~J 

CJr~:;:~rr 11-TG·H !:I) VC:L : 2,?1 

,)T)'"''~l~G-;: r-:ro:::: 2 5 ..• .- " . " ' " ' 251:r:.:~ G.oo 
2500.0·i v~Lor,rrv cos 2.11 ' .. , ) 2.33 u • u Q 

co1=:=::r1 1!:::": ·r.::,rlT En V~l = 2. ;, 

lJS"":li'lPG:: CFS 2 0,, ~. . ,• :.i • J <J z7r3g.74 ,26 

?300.0'" v=-L'1CTTY PS 2 ..... "3 J. J Q 2,42 ,37 
co 0.F,=.:r·r w::. H,rlT E:D Vcl : ? ' ? . , ' 

)I--:.>i'\RG":: CFS -:; 2 ,'.! : • 
,, j :, • J fJ 3199, 43 ,57 

,?rJ.nr v;:,Ll"Ji.:iY cps 2. S4 G • ,: fJ 2,S4 , 3 7 

CQOJ't:f'T ~!::'.Tl":HTt'.'l V ~L = : . --:;:~ 

JTC::':,'1~:>G~ :-; FS 3S ~::. : '.: ,1 • i: C. 35ge.FJEi 1,34 

361i IJ. 1F 1/rL(rITY i;:-;::>5 2. :; '+ ] . ,c 2. 03 .43 

CO R =-:: f°'T 1,i:-r,1 T ::O V :L : 2 • ;, 

:irc::r;:..J."\R.G~ CFS t.; 1' .. . 
"· " 3qo7.53 2.32 ., ' 

l.i I), ... ,. l"I ! VfL'1~ITY F?S ., . , .. , j. '} r. 2.73 , 51 
Cnqo_::r-r w::-I~HiC.rJ VEL : ? ,. . . , 

.n,:Y~"G<: CF~ I..,,'-' ( .. . 
' 0. '. ~Z9E.·,.:+'J 3,60 , " 

441:l.~-- vr1_1r:TTY cos 2. 9 3 ) • Jr, 2, 83 ,55 

CO~F':r'T ~,~ rr;Hr ED VEL : ? ~' ". 

, . • ,,1 'I 

,I • ~ 

" i 
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,nr:>-:-1:i,~G'.: CFS 
,,4:S!J'J.IJ,- v:.t.,r:Irv i::-ps 

C0~F,::rr 1-i:::::::GY,TEO Vt:.l, = 

;2r0.,c 1• v=t.o~rrv FPS 
cooc;i~rT ',Ji:!r;~T ::o Vl::L = 

~;~~.0~ JFLJ~TT~ FPS 
) CJRP~~T wc1~HTC~ VrL = 

I 

JJS," 1~'\~G':: ~FS 
) ;o;•.uc VFL1CT•Y cos 

co~~=rT W~!G~i~O VEL = 

) 1JSCYO•CE CFS 
~5r1.c- V"LiJr~TY FP~ 
so~~€rT w=t~~T~D v~,. = 

JT~':Y.'.l~G.: GJ:"S 
7QrQ.Ut V~L0~ITY FPS 

~ CORFECT NEl•YTEO VEL • 

:J 

,) 

j 

iJ 

,J 

,) 

~,n . • •J ·~ 
~.q? 

? • ~2 

5~:-.~~ 
3. =Ji.. 

7 •• . . . 
snr. r,, : G 

'. ,1 
1 • 1 ! 

E,j } ~ . a" 
1. z,; ~. ~ 0 

~~Jr,,,_-

'. . 1 
3. ,1 

7 • -, I:, 

'. "1 
3 o /Tl) 

• r' 

,,, ,. J J 4 7r:i ..... &2 5. 38' 
:J • ~ C 2.92 .61 

• 

~ • ~ C· 5192.92 7. '.c P> 

D • •.} _\ 3,01 ff 65 
: 1' 

• 21 5~9U,32 9.46 
• 13 3,1~ ,71 

• 1l1 sgn. 71 11,58 
, 14 3. 20 • 75 

1. 4 '::1 ::,4s::.02 11'.., 89 
• ~3 3 • 31 ,7g 

1G,24 69~4.57 19.~9 
,4::. 3, 41. • 85 
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----------~------------------STA~TIHG OuTA r~O~ PREVIOUS COMPUTATI01lS-----------------------------~ ' . 
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' -

... .,.,1-S~f-T.2ll.0 1< □ VALL'ES ~::v::~s~n 0 1~ s=G1iF.'lT , AT SLSVATION 787,UG VALUE CrlQ~G~O TO EQ~AL D~EVIOUS VALU~++~•• 
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G 
~l NK ~IJL L 

1 
2 
7 

C 

5 
r, 
7 
8 
s 

1') 
1, 
12 
1, 
14 
1. s 

:: L ':V 

77u.2'~ 
771.81 
77 ;. r:: ~ 
776.39 

777.1! 
777.~8 
77?.97 
77 a.:..~ 
773. 0 1 
7-,g. 3 4 
7"'.'9. Ii! 
13'). 1 e 

7 <:ii..~ 7 
731.ZP. 
?Si.69 

4 S. :· l 

~ ., 7::: c::., 
.,_ '-.., ,'. ' 

:.. ; ~ ,). :, ~ 

:. 73 3. e.2 
:.·v;-;. "l ➔ 

21'.,.~.23 
?3-:;2.c\ 

?S!... :i. 2·~ 
~ ... ~ .:.. • 2 

2~7 ..... 13 
i; - 2 7. 4 t.. 
3?1. 1.1s 

~ • , .• ,, '' -,, ' tl~'•1J,,.'.:.!J,.-,"')...,..;...,..~ 
, .... , .. ~ .... , .. __ ... ·1,1, 

~::'OSS s::-;rroN 2L.1.!' 

J. ,J t: 
4f,g. 2 3 

.!.71~ .. cc 
1 q::; ,, • u J 
-:I:> -, ll1' 
:. ,:. • J • u , • 

2 '..J l :1 • ~ ( 
2 ;"\fj ·,. ,: ( 

3 ~~ 'J. JI., 
,__ ~~). lJ L 
.., ~ 1. l} 0 j Ci 

- -1" -, • 2,.:, 
;::- 2~• J • ..: \,. 
:35._n •. "l~ 

----------Q~R~S FLOJO~ □---------
nA'1~G:; CHAN:~CL ~~9,\1-0A~ 

: • u iJ 
C • ,_1 ii 
:·. u, 
' ' (, ..... :., 

{. • L ~ 

~ • C 0 
C. C D 
G •LC 
C.!E 
C • '..: :J 
U.LD 

t • LC 
rt. t, ,j 

U.: G 

C • J 'J 
u • l'J J 
G • ,J J 

J • J J 

" ., ... -
G • } C 
'J • ,J ,, 
,; • J ·~ 
O.L 
D • .J., 
0 • J J 
0 • J" 
o.::u 

' 0 • •j J 

<J • ,J: 
0 • j -

J • a j 
}. Q,J 
;j. :; j 

S. D l 

,, • IJ J 
0 • ~ ; 
r: • C t1 

0 • [j ') 

U. 0 J 

'). lj J 

) • (J J 

t7f ['t.,r, 
1g50. J( 
22L~. }{1 

25rG.j{ 
20GJ. 1( 
32CJ.0(: 
3Fir:J.1:, 
-CCJ.):, 
I.., 4 : J • ;J .r: 
➔ ~CC.l( 

?OCO. JC 
ISJC!.i.J( 
650J.J0 
7DCO.JS 

6u, 

C:RIT!CAL 
el EV 

773.95 
774.il. 
771 °:') ' , ..,. . .., '-
774.46 
774.5'3 
771... 67 
774.78 
7 7!... so 
775.C2 
775.11 
775.21 
775.3C 
775.4l.' 
775.52 
775.E:4 

• 

e 

C 

C 
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, •ffV' )3/12/73 

r', ,, ·1· • =-t H ::i,rv-R ,f1-0 1)i) H-47Af<0' Ai~ALY<:;t:.S' MONTCALM co.; MICH 
~j_".l,~~'!'Cj r:=,:~E v 

f'L·::V~TroN 
77:.2,J 
jr7 l •:} j 

l7.::. r, J 

77 • ~ ... 
7 7 1: ; 
77 • ~ 1 
??C~.:ci 
777uJ 
7," ol 1 
770. f:.., 
7 3 ~ • i;., 
7 8 1., r } 

? ?- • C·; 
?'1 
71:\ • n ·J 
;:- g?,. ~ J 

78 ''.::, C J 
7-' / • ,I\~ 

l3 3, C ,l 
-~ q g. 1 J 
79 , n :.J 

7 9 1.: ,J 
:•qz. L 'J 
7g3tL J 

,•~n r~::u_ 
c:.wsc;: 'SECT"!Oti 2~.L• 

Kn 
f,. CC 

201. 54 
1i:;:73, 73 
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' ' ------------------------------------------------------------------------------------------------------------------------

iJ~:;H~~G'": CFS 
t7!!:}_.iJ" VCLor.py FPS 

CDRnErT \l~I~rlT~D V~L = 

'J!~CHl'i.'tG~ CFS 
19~0.C~ VELOrTTY FPS 

CJRR~~T W~T~HT~ □ Vfl = 

'lIS::Y4~G=.: ccs 
?2no.Qr VrLlCITY ~os 

r,o~~~r.T W~IGrlTEn V~L = 

DI3r:H5.;;;,GE CFS 
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n.TC',"'.J~ ::Jr.: ,... C",-. .... ..,. . " .. --, ":.... ,.., ,- .... 
15r10.1: 1fLnCITY FP~ 

~O~P~rr W~IGYT~O V~L ; 

iJSG'1A::G::: GFS 
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BANK FULL 

-1 
-2 
-3 

• FLAT RIVER FLOOD HA ZAR □, ANALYSES, - MONT CACM CO,, HICH 
OAH GATES CLOSED 

-..... ----,----· ..... .,_ .. 

,..... ... ------.--- - ·- __ .,._ -

RATING TABLE 

CROSS SECTION 9,7 

+ ••• 'T 

ELEV AREA CFS ----------ACRES FL DODE □----------
CAHAGE CHANNEL NON-DAM --- --- -- - _,_ 

765,6:1 () • 0 0 J,OC o.oo o.oo 0,00 
773. 2 C 82 9, 10 24£+8,28 0, 0 0 o.oo o,co 
775. <, 1 12<, 9, 5~ 3160,0C 0,00 0,00 0,00 
776, 15 1'+72,33 3310,0U 0, 0 □ 0,00 (),Qi) 

7713, 15 2G1G,40 5560,00 o.uo 0,00 1J. o a 

I ' ,t ,,, 

- - ,t.,... . ,,. ,, 1-- • ' 

• 1• • _, 

CSH 

o.oo 

3160,00 
3910,00 
5560,CO 
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FLAT RIVER FLOOD HAZARD.ANALYSES, 
OAH GATES CLOSED 

' MONTC,ALH, CO., MICH 

ELEVATION 
-· ~ 765,60 

766,C!J, 
76 7, 0 0 
7&B~on 
759,00 
770,VO 
771, 00 
772,00 
77 3, 0 Q 
77 4, OU 
77 5, 0 0 
776,00 
777, Ci U 
77 8, 00 
779.00 
78 G. 0 0 
781, □ 0 
782, 00 
783,00 
78!+, OJ 
785,0CI 
78 &. 0 J 
787,0J 
788,00 
78 9, 0 J 
79 0, 0 0 
791,00 
792. o o 
79 3. 0 0 
794.C~ 
795,Cs 
796, OQ 
797,00 
798.00 
799,00 
800, 00 
801.00 
en. oo 

KO TABLE 
CROSS SECTION 9.7 

KO 
'; .. ., 

o.oo 
i.o. 50 

1109,23, 
'+550.~8 

11309,0J 
21185, 55 

' . •· , ..... 
33195,27 
46608,10 
624',1, 5<, 
82569.42 

1C822t,00 
137124,68 
169287,58 
205028,51 
245321,24 
291C91,18 
3',1730,94 
397340,61 
458U91,81 
52•106,78 
595603,13 
E61703.05 
738663.% 
837163,60 
~42650,69 

1056909,23 
1180835,86 
1313511,67 
1.5.575.i.6 
H01348,41 
1755586.62 
1916353.39 
20822',2,28 
2255630 • •2 
2,32980,"7 
2618'-20 •• J 
2812069. J1 
30140',2. 76 

....... _.,. __ AREA 
G,00 
t.., 1 7 

52,1'+ 
1lt0;62 
255.00 
378,16 
506,11 
643, 61 
7%,66 
96 7 • 2 6 

1162,37 
1387.21 
i6'+2,55 
1gss.se 
2339,27 
2773,54 
3258,05 
3782,75 
<,350,15 
<,951,05 
5598.84 
63'+1.65 
7177,85 
8116. 51 
9102,74 

101J2,35 
11125,04 
12153.36 
13183,15 
1,213,15 
15243.15 
16273,15 
17303.15 
18333,15 
19363.15 
20393.15 
21,23.15 
22.:.53,15 
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• FLAT RIVER FLOOD HAZARD ANIL~SES - MONTCALM CO,, MICH 
OAH GATES CLOSEO 

' ' I_.,,. ➔ ~ 

' SEGMENT TABLE 
CROSS SECTION ·9, .1 

, .... '• ~ _._,.,_ ••- ~.. ,' .. VELOCITY l?\CREHENT:::' ri.oo FPS: ., < ' 

FAG,r 155 

------------------------------------------------------------------------------------------------------------------------
CSM TOTAL 1 

N 

SEG NO 
2 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------DI5CHARGE CFS 31€:J,C.0 13. 6 3 3143,29 2.68 
31~0. 00 VELOCITY FPS ' 2, 63 • 31 2,63 ,34 

CORRECT W~IGHTEO V~L = 2.62 

DISCHAPGE CFS 3910, C 0 40,56 3862,17 7, 2 5 
3910,00 VELOCITY FPS 2.64 ,40 2.as ,42 

CORRECT WEIGHTEC VcL = 2.84 
~ 

DI5CHAPGE CFS 5360,0Q 11.i.g • J 4 5387,01 2 3.95 
5560.0J VELOCITY FPS 3.22 ,47 3. 2 6 ,57 

CORRECT WEIGHTED VEL ~ -•---
3. 21 
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FLAT RIVER FLOOD HAZARD ANAL~SES 
DAH GATES CLOSED 

·--- r ,. __ •• 

• MONTCAL:H co;, HI.CH 

• - ...... , +-...- ~- ,... __ , -· - ~ ' --- - ~-- -·· •• 
RATHG TABLE 

CR,OSS SECTION g, B 

..... ,.._ 

NO, EL"'.V AREA CFS ----------ACRES FLOODED----------
DAMAGE CHANNEL NON-OAH 

0 765.JC 0,00 0,00 0,00 0 • 0 0 o.oo 
BANK FULL 771. 2C 591 • 53 1760,36 0,00 0 ,,0 0 0 , 0 0 

--J. 775. 77 3616,65 3160.00 0,00 0,00 C • 0 0 
-i' 776. 71 4674,05 ,no. o □ o • a o o. o a 0 • 0 0 

-3 778.51 E405.48 5560.0Q o.oo 0,00 G,OJ 

CSM 

--• 

o.oo 

3100.00 
Jg10,oo 
5560,00 
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,, .... FLAT FIVER FLOOD HAZARO ANALYSES 

DAH GATES CLOSED 

ELEVATION 
..... ~--- .. -1 ... , 765.30 , 

766, 0 0 

_ --··-· _ •· ·-··· _ ..... _ .. 767, 00 
76 8, 0 0 
769,00 

. 77", co 
.... -~ _...._ --,---·-·-·-- - -- l----. 771.00 .. 

. . 772,00 

..,. .. -

773, 00 
774,CO 
775, 00 
776,00 
77 7 • 0 0 
778,00 
779,QO 
78G,OO 
781. 00 
782,00 
783,00 
78 4, o a 
785,0J 
780,00 
1a 1. o a 
788,00 
78 9, 0 0 
7g~.oo 
791,00 
792,00 
19 3. o a 
79 L+-, 0 0 
79 5, C 0 
79 o, o a 
79 7. o o 
799, 00 
799,00 
BOO.CO 
80 1, 0 0 
802,00 

KO TABLE 
CROSS SECTION 9,8 

., . KO. 
o. oo 

293,57 
2257,93 
6708,58 

13841,71 
23222,75 
35032,71 
52351,85 
76889,85 

116325,50 
163873,60 
220432,SI+ 
235506,49 
358653.11 
440G d9, 86 
523367,61.t 
599807, □ 6 
710499,99 
831384,71 
%3207,05 

1106099, 34 
1259805,10 
1424%6, 33 
1604781,16 
1801.i336,83 
2e25G15,06 
2264647,32 
2516679,05 
2781123,38 
30 5 72 93, 69 
3J412lc,61 
3638869,90 
3943¼17,78 
4260213,70 
4585360, 80 
4924719, 83 
5 2784 75, 54 
5646809,72 

+r • ., 
. . ... .... -·· AREA 

0,00 
19, 44 
82,03 

172,96 
277, 14. 
391'.64 

... 535,71 
884. 2 2 

1493,47 
2283,88 
3134,75 
4021,53 
4944,23 
5905,36 
6899,88 
7987,15 
9250,73 

10606, □ 1 
12045.34 
13544,29 
15103,57 
16753,36 
18473,54 
20252,72 
22099. 19 
23967,21 
25844,75 
27724, 75 
29604, 7 5 
31484, 75 
33364,75 
35244,75 
37124,75 
39004,75 
4~884,75 
42764,75 
4'+641+. 75 
46524,75 
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T ABLE 

CROSS SECTION 9.B 
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PAGE 16S 

•1 ,' 

-~---·-_ .. _.., __ J. __ ,... •"•-·--••··· , ____ .,.._ .. VELOCITY INCREMENT= u·~oc FPS . •' ' '"i --- ' "' ..... 

------------------------------------------------------------------------------------------------------------------------
TOTAL 1 

N 

SEG NO 
2 
C 

' ' 3 
N 

------------------------------------------------------------------------------------------------------------------------DISCHARGE CFS 31E0. □ 0 812.15 113e1.1e 36 6 • 0 6 
3160,00 VELOCITY FPS 1,40 • r..1'" 1•72 .39 

CORRECT HcIGHTEQ v::L = 1. 3 9 

D!SCHAFGE CFS 391J,OO 1095.6• 2267.86 s.,&. so 
3910.G0 \/ELOC ITV FPS 1,f+Q, .51 1.78 ..... 

CORRECT HcIGHTEO Vol = 1. 3 9 

DISCH~RGE CFS 5560.00 1T3il • f+6 28E6,58 %2.% 
5560,0u VELOCITY F?S 1 • Lt 1 .,7 1.89 .s2 

CORRECT HcIGHTEO v;:C ;;-· 1. Lt 1 

, ...... _ ----···-•-· -~-··•-___,_._ ~-- ... -,.,.. _,.. ,. 
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NO. ELl::V 

• ' FLAT RIVER FLOOO HAz'ARD ANALYSES MONTCALM ca.' ·HICH 
OAH GATES CLOSED 

AREA 

•~-' L 
RATHG TABLE 

·" . ' . • •" t 

CROSS SEClION 9,99 

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

J 767,BQ G.00 0,00 0.00 o.oo C. 0 0 
BANK FULL 772.TC 575.06 1783.67 .0,00 il,00 o.oo 

.._l 776.48 1389.58 3160.00 U,00 i]. ,J 0 o • a o 
-l 777.41 1633.63 3910.00 0,00 o.vo c.oo 
-3 119.1e. 21s1.ug s:>oa.oo o.oa J.OO , • 0 0 

~' ! • 

' - • ,•- i 

♦., ...... ••~--, .... -

cs~ 

0 • 00 

3160,00 
3910,00 
5560.00 

•••••••••••••&••••••••••••••••ERRORS OETECT~D IN DATA-CHECK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 
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772,5E 
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.,. .. 'I-· -· ' ·- \ ·• . • I' t•' '' •• FLAT RIVER FLOOD HAZARD -~ALYSES - MONJCALM co,,,MICH 
OOH ~ATES ~LOSED 

,-- ,, . ,.. .. , ,. KO TABLE-·-- ---

ELEVATION 
76 7, 80 
768,00 
76 g. 00 
770,00 
771.00 
772, 00 
77 3. a o 
774, 00 
11s. o a 
77 &. 0 0 
777,0 □ 
775, 00 
77g~gg 
78G.00 
781.00 
782.0D 
783,00 
784,00 
78 5 IQ) 

78 6, a o 
787,0C 
....,,, n ""' ,oo, uu 
789,00 
79U.Oil 
791, 00 
79 2, 00 
79 3. 0 il 
794. o a 
795 • 0 0 
7%.00 
79 7. a o 
798,00 
799,00 
800,00 
80 1. o a 

CROSS SECTION 9,99 
KD 

0 ·• 0 0 
l+, 0 3 

236.L+O 
3760, 21 

11921,86 
23746,24 
39178. 73 
58837,28 
82053,32 

108678,01 
138856, 26 
17261l+,16 
209970~35 
251210,19 
2g 7240, 60 
349110,'<4 
405526, 30 
460281,13 
531'-t00,62 
611060,99 
676838, 13 
758263.44 
845459,67 
938275.48 

1035215,40 
11377%, 42 
1248792, 50 
1375376, 76 
15163lt1,10 
1663954, 63 
1818709,55 
1979782e46 
2149170, 74 
2327016, 51 
2513459,68 

. ' . ~- .... 

AREA 
C • 0 0 

, 0 3 , 

20, 15 
143,02 
293,08 
454, 2 2 
629, 6 8 
821,66 

1033,55 
1269,10 
1523,7• 
1799, 13 
2095~2? 
2413, 0 4 
2750,88 
3135, 31 
3500,55 
1,027,13 
4537,91 
5083,81'.t 
5690,49 
,. .,,..,..,. ...... 
0,),),),'7/ 

7013,16 
7741,57 
8539,90 
9376, 6Lt 

H298,30 
1125<,, 78 
12234,60 
13214,60 
14194,60 
15174,60 
16154,60 
17134, 60 
18114,60 
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FLAT FIVER FLOOD HAZARD ANALYSES - MONTCALM CO,, HICH 
DAM GATES CLOSED 

SEGMENT TABLE 
CROSS SECTION g,gg 

,PAGE 17S' 
.• , 

f"II ,, 

, VELOCITY INCREMENT=· 0,00 FPS .,.,_, ,.,..,._ r•·-·•-•---, -.....--••--• •• ·• •• ·"" ' ·• • •·• ~ .• , ..... t-•+• ,. • • • , .... ~ -------- --- -49 -- -- -- ---·-- -- ------ ------ --·- -- -- -- --·-- -- --- -- -·-,-- ------ -- ------ -·---- ----- .. - --- --- -- -- --------- --- -- -- , _____ -
CSH TOTAL 1 

N 

SEG ~ID 
2 
C 

3 
N 

' ' ------------------------------------------------------------------------------------------------------------------------DISCHARGE CFS 
316~.oo VELOCITY FPS 

CORRECT HEIGHTED VEL = 

DI SGH A t.;GE Cc;-S: 
3910,00 VELOCITY FPS 

CORRECT HEIGHTEO VEL = 

DI s;HA RGE CFS 
5560,00 VELOCITY FPS 

CQRqECT HEIGHT£0 V~L = 

3160,00 
2. "i." 

2. It 3 

39,10,GO 
2.01 

2, 61 

5560,00 
2.92 

2 .. 91 

6U.b3 
... 8 

107,51t 
,55 

21t9,00 
,68 

J099.37 •O, 0 C 
2.Lt5 o.oa 

3802,46 o.oa 
2.64 0,00 

5311,00 0,00 
2.98 o.oa 
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' 

, . - i:□i•· ' ; -~'.K3 " □ n.ik 
>·1.131 □ . 1,1310 •O, □ OJO 
.. DCRIT ... 772, 3·l ~9CRIT, = 
111.1853 1,1953 o.ouao 

DCRIT 772,53 KBCRIT = , 
0~0000 0.0001 0,0000 
OCRIT -1•, !J ~8CRIT = ' 

1 S IGHA ' .• ;DKE OK 
0.,0000' 0.0000 1 0,0000 · 

0,000 □ 0,0o00 0.0000 

p.0000 o.oooc 0.0000 

H'. . ' ·, 
' ,, ~PPAR- AEXIT 'ALPHA A LPH A2 BRIDA. 

.sz'o 1 1.µoco' ,1.00(10 ~98.30JO 151E,7179 7.5797 ,. 
: 

• 5,057 ·1·:0000 1,00CO 598.JOGO 1810 • 2811 1642:5928 

o.orioo 1,0000 ·1.0000 596,30JO 1e1a.2n1 16~2.5928 

:~ - ~ - . --· ~ .... ,. ~-·--...- --.. --· ··•·-·· ,......,. ... --- ... ~ . .,. " - ·--r ., .• ,.. ...,, 

--•·---·-------- ...,_ - ,_ -.-- ._, --- -· -· ,- - ... 
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X 08113174 
P,c (3112173 

l ;; ,, ''r ' : ' (,' ,,. 
FL~T RIVER,FLOOD HAZARD ANALYSES• MONTC~LM CO., ~ICH 
OAM GATES CLOSED 

.._, .. ,_ ,,. .. .. ' RCAC 

•-·- - •• -- -- ...... , .. ___ -,+--.. --~• __ ., ...... , NO. ,i-,.- .... HH ,,CFS 

0 
-1 
-.z 
_3 

767.80 
776.95 
778.02 
71'9~89 

c.oo 
3160.00 
3910. 00 
5500~00 

MIN ROAD ELEVATION 

SECTION' 

HL 

u.oo 
• 4 4 
.5a 
,68 

, BRI [)jE TYPE 2 GIRDER BOTTOM ELEVATION= 

1C .a 

TW 

G.oo 
776.51 
777.41.t 
779 • 21 

775.60, 

776.ilO 

CSM 

o.oo 
3H0,00, 
3910,00 
5560,00 

PAGE 1&B ,, 
\ [,' 

-.-•- - --- .. • <"". 

- ·•. - ' ' ' 

OPENING NOo= 1 
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FLAT RIVER FLOOD 
OAH GATcS CLOSED • HAZAR~ ANALYSES - MONTCAL~ tb!,,:,~rcH: 

',. 

' ' ·~ ... .,.. ----'. ·-------- ---- ,.., __ ._ .. __ 

"- ------ ·----·--

.fATING TABLE 

CROSS SECTION 10,01 

.. , ....... , 

NO, ELEV AREA CFS ----------ACRES FLOODED----------
,. 

0 7£,7.80 
BANK FULL 772 • 7 0 

--1 777 • Ci 2 
-2 77 >i. 0 g 
• 3 1n,% 

~ -•-.-· ~--

0,GO 
575,06 

1529,11 
1824,26 
240~.63 

•DAMAGE CHANNEL' , NON-OAH 

a.oo a.oo 
1679,43 0,00 
3100,00 o,c □ 

3910,00 0,00 
·s5&o,oa ,,o □ 

o.oo 
o.oo 
0,00 
a.oo 
o.oo 

o.oa 
G • 0 0 
0,00 
o.oo 
[,. 0 ,J 

•••••••••••••••••~••••••••••••ERRORS DETECTED IN DATA-CH2CK RCSULTS 

.. ., '' - ... , __ 

CSM 

O.DD 

3160,00 
3910,00 
55&0, GO 

PAGE '19' 

CRITICAL 
ELEV 

771.1+7 
771,Bs 
772,56 

• 
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': • FLAT RIVER FLOOD HA~ARO A~ALYSES 
O~H GATES CLOSED 

MONTCALM CO., MICH 

KO TABLE 
CROSS SECTION 10.01 

ELEVATION KO AREA 
76 7. 80 o.oo o.oo 
766.00 L+,UO .03, 
769. iJ 0 236,38 20,15 
77G,GU 3760.18 1Lt3,02 
771,D0 11921.83 293, 0 8 
772,00 237Lt6,21 45Lt, 2 2 
773,00 39178.56 629, 66 
774,00 58835,36 6 21, 6 6 
775,00 82045,33 1033,55 
776.00 106656,86 1269.10 
777. □ 0 136823.68 1523, 74 
778,0·) 172539,98 1799, 13 
119, o o 20 9852, 88 2095,27 
78D,OO 251036,26 2413,04 
78t,OO 296995, 88 2750,88 
782,00 3Lt677Lt,79 3135,31 
783.00 405C75,S3 3560.55 
784, 0 J Li65F.i92, 56 LiQ27,13 
785.00 530650,15 4537.91 
786,00 60U122,Li0 5iJ83,B4 
737. o a 675660 .63 56%.<,9 
788,00 750824,63 6333,57 
7 8 9. o o 843675,06 7013,16 
19:;. o a 936120, 36 77"1. 57 
791,00 10 3266<,. <,8 8539.90 
79 2, ll 0 113<,805,56 9376.8<, 
793.GD 12<,5278,91 10298.30 
79't, 00 1371166,08 1125<,.76 
795.00 1511267,54 12234.60 
7%,00 1E57962.<,<, 1321". 60 
797.,0 1811729,12 1Lt19L+,&0 
798.00 1971757,92 1517'o,60 
799.00 2140012.47 16154. 60 
B0~,03 2316631,58 17134,60 
801.00 2501751,92 1811<,. 60 

PAGE 19K • . \ 
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HsP2 xAoa~£31.7~-, 
, 

1

, R~3/12/73 
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' " ' ' 

FLAT RIVER FLOOD 
'oAM GATES CLOSED 

''• '.,!-

1 ''. ,, ',.' 

'', 'SEGMENT TABLE 
CROSS, SECTION 10,01 

co.,'MICH,, 
P.AGE , 19S 

'' 
VELOCITY INCREMENT:, 0,00 FPS 

----------- ,.._,_, • ➔•- !t··I• • •-- "-':. • ---- - ----- •-----' ____ ,.._,..,..,..,..,..,..,..,..,..,.._,..,..,..,..,.. ... ,..,..,..,..,.., ,..,.. • -----------•---------• ,..,..' .. I-< -----' ,..,..,..,..,..,..,..,., 

CSM T CT AL ,1 
N 

SEG NO 
2 
C 

3 
N 

I• •f" • 

------------------------------------------------------------------------------------------------------------------------
·DISCHARGE CFS 3150,00 71+,33 3085,67 o.oo 

3160, 00 VC:Lo'CITY FPS 
.,, 

2 • 2 I+ -····-·· ------ • "5 z.ze, o.oa 
CORRECT WEIGHTED VEL : 2, 2 3 

DISCHARGE CFS 391w,OO 130,92 3779,08 a.no 
3910,00 ELOCITY FPS 2,37 ,52 2, I+ 1 0,00 

CORRECT WEIGHTED V"'L : 2,37 

DI SC HA RGS CFS 5560,CO 2 68, 73 5271,27 0,00 
5560,00 VELOCITY FPS 2,65 , 63 2,72 0,00 

CORRECT ~EI GHT~O VEL : 2,65 

• 
' ' 

'' 
I ', 

' 



') 

:, 
I 

r ' 

() 

',•' 

V 

k.-' 

w 

· wsP2 ,a he,i3(74 · 
. . P.u3112113 

' -

NO, ELEV 
.... ' ... -

o' 766. 80 
BANK FULL 773,6~ 

-1 777 • 74 
-2 773. 08 
-3 7B•l,1+1 

•1•' 

FLAT RIVER FLOOD HAZARO•P~~LYSES 
'o'AH GATES CLOSED 

HONTCALH CO., MICH 

,_,.. ·•· - . . ..... -

AREA 

RATING TABLE 

CROSS SECTION 10,12 

• '-N•• • T -• , • ' • ' 

CFS ----------ACRES FLOOOED----------
OAHAGE CHANNEL NON-DAH 

' " ' 

I• - • '• --..-• 

CSM 

c.oo 0,00 0,00 0,00 C,00 0,00 
399,57 1097,47 0,00 '0,00 O,UO 

Lt530,68 3160,00 U,0iJ 0,0C G,00 3160,00 
6212,39 3910,00 0,00 0,00 C,00 3910,CO 
3&Lt8,'J9 - 5560,00 0,00 0,00 t,00 556C,OO 

.. --,- ....... - ,. , .. \ 

CRITICAL 
E,LEV 

773,00 
77J,lt5 
774,61 

••••••••••••••••••••••••••••••ERRORS OETECTEJ IN OATA-CHECk RESULTS CAREFULLY•••••••••••••••••••••••••••••• 
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RAT' RIVER FLOOD HAZARD ·ANALYSES - MONTCA:LH ,co:, MICH, 
DAM GATES CLOSED 

,,_.! .. .-+• u " 

I ' 

____ ,___ -....... .., - -- ... -...... _ _, __ --

-- --·- " --- -'--- -· ~ 

KO TABLE 
CROSS SECTION 10,12 

KO ELEVATION 
768.80 .,, 
769,00' 
77G.OO 
771, 00 
772, JO' 
77 3, 0 J 
774, 00 
775, 00 
776.00 
777, 00 
11s.oa 
779, 00 
780, 00 
781,00 
782,00 
783,00 
7 8 '+• 0 0 
785,0D 
786, 00 
787,00 
788,00 
789, 00 
79C,0J 
791.00 
792, 0 0 
793,U:J 
79<,, 00 
795. aa 
796,0D 
797,00 
798. 00 
799,00 
800,00 
801,00 
80 2, 00 

U,OU 
9 , 69 

895.€2 
3801,36 
9265, 19 

17813,00 
29506,15 
50307,96 
8•083,58 

133899,69 
198845,51 
281819,00 
3891••- □ 3 
:27965,73 
686G57,67 
859807,43 

105091<,, .. 6 
1258275,DO 
1"60790,21 
1719392,€8 
1qe,g21.t1.t,86 
223<,582,69 
251"661, 8<, 
2807230,1• 
3111759,31 
3430869,79 
3760783,8& 
'+103103,(30 
4458717,48 
<,823369,91 
5200830 .10 
558927<,,91 
5992&52,70 
6411031,29 
68<,<,<,7&,70 

AREA 
o.ao 
1,'29 

i.2.12 
117,30 
217, 58 
329,23 
561,51 

1222,38 
2219,55 
3507,92 
5030,76 
6807,51 
88:l0,'+8 

1~859,19 
12918,<,8 
14979. 0 8 
170<,2,&1 
19109,2'+ 
2.1179, 11.t 
23251,60 
25337,<,0 
27tt.31, 58 
29531,'+0 
31&31,i.o 
33731.~0 
35331,£+0 
37931,40 
i.0031.i.o 
i.2131, i.o 
<,<,231, <,O 
•6331.~0 
<,8',31, i.o 
50531,1.t 0 
52631,'+0 
54731,<,0 

•-.• ., 
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FLAT ~IVER FLOOJ HAZARD, ANALYSES• HONTCALH,C0. 1 MICH 
O~H GAT~S CLOSED 

.• ' - - ' ·, . •- SE GHENT TABLE 
CROSS SECTION 1 □ .12 

PAGE 20s, 
' ' 

VELOCITY INCREMENT= 0.00 FPS 
·--, -- . ----. ,., • -- ... ,.~- ........... .., - "·-·--H _. ---· ·------ j --------------------------------- ... - , •• , ___ .---·-· -- • -- ,, ••• ___ • ·- ._ •• ' '-----------

CSH -·- -,~ ., -,---- ,.. •--TOTAL 1 
" N 

SEG NO 
2 
C 

3, 

N 
I :, ' 

------------------------------------------------------------------------------------------------------------------------
'DISCHARGE CFS 

3160. □□ VELOCITY FPS 
CORRECT WEIGHTED V~L = 

DISCHARGE CFS 
3g1c.aa V~LOCITY F~s 

CORRECT W~IGHTED VSL = 

OISCHARGC, CFS 
556 □ .0 □ VELOCITY FPS 

CORRECT WEIGHTED VEL -

3160. □□ 
1,28 

1. 28 

3910.00 
1.15 

1. 14 

5560. □□ 
.95 

.94 

15a2.09 
• i+ 3 ' 

2221.62 
• 43 

37 □ 4. 29 

----·· -- . - _ .,44 

1577.91 
1,76 

1688.38 
1,66 

1BS5.71 
1.51 

a. a a 
a. o o 

a. o o 
a. o a 

0,00 
o.aa 

. ,, 

.,, 

I" I' 
• I 
"I 

'' -lt 

'' 

,( 
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'HSP2 • osin't74' :i, 
. . RY03112n3 . 

, .• 
FLAT RIVER FLOOD• ,HAZARD ANALYSES - MONTCALM· CO,, MICH 
h•M b•TES CLOSED ' 

-"' . -~·: ., ... 

"---·- -·-~,, ....................... ,-.. 

'NO. ELEV AREA 
,.,..,. 

a 771.13': o.co 

RATING tAeLE 

CROSS SECTION 10,24 

'. 

----------ACRES FLOOOED---------
OAMA GE CHANNEL NON- QA M 

o.oo 0,00 0,00 u.oo 
BANK FULL 776.7G 489.07 1914.63 a.oo o.oo G,00 

-1 77g,sg 223G,75 3160,00 o,oo U,00 o.oo 
-2 no.66 2113,21 3gio,oo o.oo 0,00 0,00 

...,.. J 1a2.1g 3e,57,7g ·5se,u.oo u.oo 0,00 c. • o a 

PAGE • I j 1 '• 

•• - - + -- ._ .. ,, ·- ··- .... , - • '~- ., .. - ~· ·-. -~ •• - ....... -

CSM 

o.oo 

3160,CO 
3910,CO 
s~6o,oo 

CRITICAL 
ELEV 

775,62 
776. 77 
777,47 

••••••••••••••••••••••••••••••ERRORS DETECTED IN DATA-CHECK ~ESULTS CAREFULLY•••••••••••••••••••••••••••••• 
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I l • " . '" FLAT RIVER FLOOD HAZIIRO ANALYSES - MONTCALM CO.,·, MICH 
DAH GATES Cl.OSED · ' 

• 1 ...... 

KO TABLE 
CROSS SECTION 10.24 

',...:•., - i ... - - ·- • ' - -, •• ,. ·~--' -- ~ ........ ,. .,., 
El.EVA TI ON KO AREA 

771, BO c.oo o.oo 
772,00 13,10 1,90 

...... " , - .... --- - ·----- - 773. 00 962.13 44,43 -~ ..... ,....,. __ ---- ~ . 
774. OD 

, . . 
4153,78 :L30,75 

775. 00 10477,39 i~3t3,l9 

-·- , .. ,-- ' .. - ----- 776.uO 1g555.2a 3 56. 21 
777. 0 0 32215.53 ~;i97,81 
778. □□ 52067.42 '1081. 84 
77 g, 0 O 914g5.45 1684.04 
78,j,!JQ 118516.60 2:rno.76 
781,00 162395,59 2922,38 

' ... ··-· - ·--· 782,00 212472.70 3~)49, 33 
783.00 268388,39 4I81.62 

,, 784, OU, 329837,92 41319,34 

- ' ---- - - --- - . - - ---- -- - -
785,00 3%836. 82 5<+61, 76 ---·· 7B 6, 0 0 468705,74 6:L21.22 
787,0~ '!::49433, 52 6:l97. 60 

. ' ------. 788.0J €:'ti 815, 86 8 JL53. 72 ---- . - . 
789,D!J 748193. 12 9~i22, 97 
79C,DJ 869177. 09 10986.44 
791.00 971254,63 12~)21,63 
792.0J 1105096.J5 14~l08. 29 
793,DU 1268898.43 1si~3a.ee 
794.00 1447361.68 17:;59. 92 
795,00 1636353.68 18995.54 
796. 0 0 1837782.% 20fi34,55 
797.0J 2il48634,09 22(!80,58 
798,0J 2270053,53 23~331.87 
79g.Jo 250 2874, 58 25~)66. 66 
BOC.OJ 2743241,03 27(~5 □ • 2 2 
801. □ D 2994534.H, 28917.51 
B'l2. OD 3255101.13 3i:1~)9Q,39 
8Q 3. 0 Q 3526280 • 73 322!67, .:,g 
BO 4 • D 0 3808679,47 JJq!+7,15 
8J5.00 4099105,10 35627,10 
806.00 4400768.60 37;1)7.10 
8J7. GO 4708243. 59 38987,10 
808. OD 5026392. 74 4Cb67.1D 
00 g, 0 J 5351077 .50 42347,10 
810,GD 5687283.72 44027,10 
811. □□ 6035102,5& 45i~o1.10 
812,00 6394623.54 47:!87.10 ·--·--· -- ---- -- - --

P~GE 2iK •• ' • I -

-.,., - . - ' ., . , ........ 

t~;z::~:{1) 
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FLAT i;nrn FLOOD ,HAZARD ANALYSES - HONTCALH ca·., HIGH 
DAH GATES CLOScO 

SEGHENT TABLE 
CROSS SECTION 10,24 

VELOCITY INCf;EHENT= G,00 FPS . - ~ ' ...... ,-. -, ' ., .... ...:,,. ... . . ' . ' ' ' . . ' . ' 

21 S ' 

--------------------------------------------------------------~---------------------------------------------------------
CSH TOTH 1 

N 

SEG NO 
2 
C 

3 
N 

----------------------------------------------------------------------------------------------------------------~-------DISCHARGE CFS 3160, 00 
3100,00 VELOCITY FPS. ,- ---·•·- 2,.LC.: 

CORRECT WEIGHED V~L = 2,16 

DISChARGE CFS 
3q10.oo VELOCITY FPS 

CORRECT -~~IGHTEO VEL = 

DISCHARGE CFS 
5560,00 VELOCITY FPS 

CORRECT ~!IGHTEO VEL = 

3910,0G 
2.19 

2. 18 

5560,00 
2,22 

2.21 

o.oo 
0 • 0 0 

0,00 
o.oo 

a.co 
o.oo 

220!t,62 
2,57 

z53q,q7 
2, 6!t 

3250,24 
2,79 

q5 5, 16 
,70 

1370,J3 
, 7 8 

2309.75 
,92 

• .. , 1•' 

' 

( 



" b 
.,,.,_ I' 

' ' 
i,r~ 

l . , 
~· 
I . 

~ 
I 

(:) 

0 
i 
f,) 

l.v 

HSP2 - .:.·.,:. 
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FLAT RIVER FLOOD HAZARD ANAL~SES 
OOH GATES CLOSED • MONTCALM ,co;' MICH' 

' 

-~ ... --+ ~- ... -,, .. -·•··-... --• ...,,., __ .,._ ,.Jt...,...,_, __ ---- •• ., RA,TI~G. TABLE 

CROSS SECTION 10,37 
' ·-

NO, ELEV AfiEA 

0 11:...1,:, o.oo 
BANK FULL 779. C 0 1050,77 

>-1, 791,52 3G23,lt2 
-2 782, 37 l66,,0s 

'-.--...3 783, 73 . - '4913,51+ 

CFS 

0, 0 0 
2J 59, 90 
316J,OO 
3910,00 
5560~0D 

----------ACRES FLOOOEO---------
DAMAGE CHANNEL NON- □ A.H 

o • o a O,OCI 0, 0' 0 . 
o.oo 0,00 0, Q. 0 
o. a o 0,00 o.oo 
O,OC 0,00 0,00 
o.oo 0,00 0 , 0 0 

'PAGE i2 
_ _, ,,. .. ,/,~- .,... I' 

C,SM 

0,00 

3160,00 
3910,00 
5560,00 

CRITICAL 
!,LEV 

777,76 
777,gg 
776.~5 

··: 

l 'I 
•••••••••••••4••••••••••••••••~RRO~S DETECTED IN 01\TA-CHECK RE SUL TS CAREFULLY•~••~•••••~••••••••••••••••••• 
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., 
FLAT RIVER FLOOD HdZARO ANALYSES,- MONTCA~M co., MICH 
OAH GATES CLOSED 

............. ,. __ .., __ t ... •-- ELEVATION 
774,10 
775.00 
776,CO 
777,0 □ 
778,00 
779,00 
780,00 
781,GO 
782,GO 
783,00 
784,00 
765,00 
786,00 
767,00 

~ __ ., -~- -- 788, 00 
789,0J 
790,00 
791,00 
792, 00 
793,00 
791+eOQ 
795,00 
796.0iJ 
79 r. o a 
796,00 
799.00 
!3QC, 00 
601, D 0 
BO 2, 0 0 
8~3.00 
604,00 
805,00 
806, O•l 
607, □ 0 
BO 8, 0 0 
BO 9, 0 0 
e1 o. a a 
611,00 

KO TABLE 
GROSS SECTION 10,37· 

KO ' 
o. oo 

906.07 
4030,20 

20561,02 
36634.67 
69770,74 

111501, 88 
160572,CO 
2H2B4,36 
2 85494, 59 
364349,66 
457704,56 
55271",53 
655817,32 
766616, 16 
867437,28 

10 □ •352. c6 
1122676,% 
1283211,89 
!4?34?5e54 
1679236, 53 
1892500.60 
2114474,75 
23!.t495S, 31 
2594014, 59 
28656%,33 
3171061,39 
3491867, lC 
3827946,89 
'+173698,51 
4534555.43 
4% 5673, 82 
5289275,83 
5684718,60 
6 0969 31 • 88 
6526115, 77 
6972467.02 

AREA 
o.oo 

44,40 
121,13 
262,70 
572, 27 

'1050,77 
1752,54 
2527.10 
33£,0,52 
4222,46 
5170, 72 
6163,65 
7228,11 
6311,96 
9453,60 

10656,64 
11929,76 
13296,06 
14835, 8 2 
165~7.21 
182"9e52 
20025,69 
21847,05 
23716.05 
25627,68 
27627,50 
29646,U9 
31694,29 
33743,09 
35793.00 
37843,JD 
39893,00 
41943.00 
43993, □□ 
46043.0 □ 
48J93,0 □ 
50143,00 
52193.0 □ 

"!'----· 

' . 
PAGE 22K: 
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FLAT RIVER FLOOD HAZARD 
□ AH 'GATES CLOSED 

•• iNALYSES·- MONTCALM CO,, HIGH_: 

SEGMENT lABLE 
,CROSS SECTION 10,37 

'PAGE 

' I 

• •-• .......... -- "''"" ,. -·- • ., . ., VELOCIT~ INCREMENT= Q,00 FPS •' _ 

22S' 

- ------------------------------------------------------------------------------- ~----, ------ ,----------, -
SEG NO 

CSH, TOTAL 1 2 3 
N C N 

' ' ' ------------------------------------------------------------------------------------------------------------------------
DISCHARGE CFS 

3160,00 VELOCITY FPS 
CORRECT WEIGHTED VSL = 

DISCHARGE CFS 
3910,00 VELOCITY FPS 

CORRECT WEIGHTED Vol= 

DISCHARGE CF5 
5560,QO VELOCITY FPS 

CORRECT WEIGHTED VEl 

_ ...... -:.-. -~-' . ~ 

3160,00 
1,53 

1.52 

ssso. 00. 
1.&s 

1,6ti. 

1231,58 
,73 

:1552,St;. 
,75 

2285, 89 
,81 

1655,42 
2,GQ 

,. n '·" ,, ..,, -"-:, 'fU t :J.., 
2. a a 

25J9,lt8 
2,27 

273,00 
• 55 

,&J 

734,63 
,77 

·• -e-- ----11,,, 

·• i 
• I 



:)· 

0 

,) 

0 

I), 

u 

u 

\J 
I 

•.J 

~ ... •,I 

BANK 

. ' • FLAT f;IVER FLOOD HAZARD ANALYSES • MONTCA~H' CO,, HICH, 
OAH GATES CLOSED 

- - ,.,,.~~- ...... ----,--,---,--•- --- - -----+'··- .... 

NO, ELEV 
. ~- ~,- .. , ..... --- •-+ ·- -- •• ~ ... -

0 775. BO o.oa 
FULL 782,CC ··555,77' 

-1 765, 12 111.t6,Jlj 
-2 785.98 1416,82 
-J 787. 4"3 2116,26 

,,RATHG TABLE 

CROSS SECTION 10,59 

.,. 

'·•-" . ~· ..... 

CFS ··········ACRES FLOODEO···-----·· 
OAHAGE CHANNEL ·NON"DAM 

O,Gu O,GO 0,00 C,1. [i !) 

1975,48 o.oo a.co c.co 
316D,00 o , a o o.oo C,00 
Jno.oo o.oo a. o o c.oo 
5560,00 O,OG o. o a ~.oo 

7 ..... , 

CSH 

o.oo 

3160,00 
3910,00 
556il,(i0 

•••••••••••••••••~••••••••••••ERRORS DETECTED IN DATA-CHECK RESULTS CARErULLY•••••••••••••••••••••••••••••• 

PAGE 2J • 
·CRITICAL 

ELEV 

7110,23 
780,64 
781,46 
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1 ',REv O 3/12/73 
' ' ' ' ' FLAT RIVER Fi:000 HnlnRD ANALYSES - MONTCALM CO,,, ,MICH 

DIM GATES CLOSED ' 

- .... ,.,. ·r··~ .. '" 
KO TABLE 

CROSS SEC !ION 10 • 59 I 

- - • ..... • • •• - ·--------- - -....--- --- L... ........ ELEVATION KO - ... ' - AREA 
'776,80 0. OJ o.oo 
777,00 32.58 3,66 
'778,0 □, 1359,57 68, 52 
779.00 E575,42 186.07 
78G,00 15051,33 313,60 

' -'---~-----~---- .. - ·-,.,.....--~fi . - ---- 7B1,0 □ 265 □ 5. ll+ 446, 7 3 
782,00 406G8,71 585,77 
1a 3, ao 57%5,79 735,85 
7B4,00 78375,41 905,48 
78 5, o o 1G170B, 95 1113,46 
786. 00 128659,08 1423,60 
787,00 162210, 88 1883,20 
738,00 204264, 78 2436.92 
789,0 □ 253364, 85 3n6. 18 
790,00 309163,06 3645,67 
791,00 370231,01 4309. 22 
79 2. 0 0 l.!36764,27 5027.49 
793,00 s1os79,30 58:)3,81 
794,01) 590977,89 6641, 76 
79~.oo E7%53,35 7527.79 
790,DD 77 6814 • 40 8500.10 
79 7. o o d75512,93 9549,16 
798,00 98 0713. E6 10690,39 
799, 00 1111537.92 11995,65 
B!lU,00 1259244,40 13367,52 
801,00 1420284,07 14771,32 
en. oo 1591655. 65 16236,25 
80 3, □ l 1775350, ES 117..,5, 61 
604,00 11371623,36 19285. 13 
80 5, 0 0 2190458,21 2Q661,36 
806, 00 2'422105 .. 44 224!+2,30 
807,00 2 665417. 59 24030.30 
808,00 2S19937, 04 25624,60 
809,00 3186632, 54 27223,10 
810,00 JL.68402.52 28821,60 
811, 00 3765606,40 30420,10 
812,00 4"78601,11 32018,63 

,, 

PAGE 23K 
~··: ,, 
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I" ,,;.r 
>) ,'' 
.t, I 

) 

J 

' 

.) 

. ~· 

V 

u 

,.., 

'I, 
WSP2 .x.os>:131741 

' R C3/12173 

''., ,•+ •... ~ ·- • PAGE '2JS 
FLAT RIVER FLOOO HAZARD ANALYS~S - MONTCALM CO,,, ,MICH 
DAM ~ATES CLOSED 

SEGMENT TABLE 
'I " CROSS SECTION 10 ,59 

, •• ·-.,...~-·- ,_ •• 1 • __ , 1--1.. , ., VELOCITY INCREMEN~= C.00 FPS,, ••·• ,... , . " 

------------------------------------------------------------------------------------------------------------------------' 
TGTAL 

.,....,.,_. ·-~---.-•--'•' ---, ... ➔-• ... , • . • .. .. 1 
N 

SEf NO 
2 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------DISCHARGE CFS 3HO, 0 0 24,27 3102,67 33, 0 6 
3160,0U VELOCITY FPS 3. Q 1 ,55 

.. ·- ·• . 
3 .a 3 ' • :.+3 

CORRECT WEIGH TEO Vl:.L ; 3, a o 

DISCHARGE CFS ' 391,.00 45,77 3781.47 8 2. 76 
3910,00 V::LDCITY FPS 3,25 ,61 3 • 30 ,42 

CDR~ECT WEI GHTEO VC:l ; 3,2lt 

DISCHARGE CFS 55&u,OO 117,09 5039,07 403,84 
5560,00 VELOCITY FPS 3,57 ,76 3 ,73 ,66 

CORRECT WEIGHTED VEL ·-·----. 3, 56 

• 
,_ . 

. 
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4..1 
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'.I 
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u 

l,I 

'.I 

.._,, 

,--··" j .... 

NO, ELEV 

0 778. 2 0 
BANK FULL 7 81, 9 ~ 

-1 79~ ... 1 
-2 767.27 
-3 788.74 

• t ... , : '. 1,.. : ·•· FLAT RIVER FLOOD HA ZARO ANALY,SES - MON,:CALH CO,, 'MICH 
O~M GATES CLOSE□ 

AREA 

o.oo 
369.85 

2625,42 
3065.22 
390 3,gg 

RATING TABLE 
t'' .... , 

CROSS 'seCTION 10,72 

CFS ---------•ACRES FLOOOE□-•-••••••• 
DAMAGE CHANNEL NON·OAH 

o.oo o.oo a.oo 0,00 
1~23,43 o.oo o.oo c.oo 
316U,OO o.oo o.oa o.oa 
3910, 00 o.oo o.ao G.oa 
5560,00 G,00 a.aa o.oa 

PAGE, 2~ • I 

,~,-+-~•-·•-,.--., ......... 

CSM 

0. (l Q 

3160.00 
3910.00 
SS60,00 

• .., r + ~ ' 

CRITICAL 
ELEV 

781,75 
76 2, lt 5 
782,79 

••••••••••••••••••~•••••••••••ERRORS DETECTED IN OAT A-CHECK RE SUL TS CAREFULLY•••••••••••••••••••••••••••••• 
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W~P2 
', I - ' '' ' ' 

08/13/74 
R" ,03/12173 . '' FLAT RIVER FLOOD ~AZARO A~AL~SE~ - MONTCAL~ CO,,, MICH 

'' DAM GATES CLOS~O 

-·~ . .,.. _ _,,. __ '-,-----~I" ELEV AT ION 
778,20, 
779, DO 
780,00 
?81~00 
782,CO 
783,00 
764,00 
785, 00 
786,00 
781. a a 
788,DO 
789,00 
79G.OU 
791,00 
192,oa 
793,00 
794, 0 0 
79 5. Q 0 
796,00 
797,00 
798,00 
799,C □ 

800,00 
8lJ1,00 
802,00 
80 3, 0 0 
804,00 
805,00 
806,QO 
807,00 
808,00 
80 9, 0 0 
810,00 
811,00 

, KO TABLE 
CROSS SECTION· 10,72 

KO 
0, ilO 

612,47 
34Z.3,87 

10191:91 
20658,39' 
38368,28 
6421.ii,76 
97023,11 

136032,8G 
180748,90 
231022,13 
286622,69 
3442 32, 83 
404962,24 
470813,13 
542645,98 
622769,36 
714164,47 
810817,94 
913239,39 

101,881 ,48 
1125429,23 
12"7697,96 
1383143,26 
1531640 .. 93 
1690823,01 
1860470,52 
2042749,97 
2233139,76 
2'<32113,58 
2637127,26 
2 851793, 89 
3076232 ,42 
3310559, 38 

AREA 
iJ • 0 0 

31,09 
123,52 
2"6= 86 
428, 0 4 
868,18 

1367,81 
1880,63 
2404,68 
2940,87 
3488,52 
4047,85 
4623,90 
5235,4 8 
5881,92 
6564, 0 5 
7276,01 
8012,70 
8764,58 
9527,57 

10 347, 25 
11364,05 
12<,99,38 
13083,81 
14897,<,7 
1613C, 53 
17 369, 45 
18612,45 
19855,05 
21098,'<5 
22341,45 
23584,45 
2s827,45 
26070,45 

PAGE, 24K 
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WSP2 

. ' 

A ds,d174_ 1
• 

~03/12/73 
' ' ,1-.,,.',., 

• .J /"·-· 

' ·-· 

FLAT flVER °FLOOO 
OAH GATES CLOSED • ', I 

HAZARD ANALYSES - MONTCALM ·co.,, Hl,C,H 

SEGMENT TABLE 
_.CROSS SECTION H,72 

24S • 0 • 'I 

•. --·-~ , ........ ~ ... '. ... _ . , ... ,. , VELO~ITY INCREMENT:::: C.00 FPS ,, 1 • 
1 

• , ••• , , •• , _, .,. ,.,,, 

-------------------------------------------------------------------------------------------------------------------~----
CSM 'fOTA L , 1 

N 

. ' ' 
SEG NO 

2 
C 

3 
N 

-----------------------------------------------------------------------------------------------------------------. ------DISCHARGE CFS 31EO,OO 1134,03, 1998,73 27 • 2 4 
3160,00 VELOCITY FP'> 

I . 1. 70 .. ,. ,71 2,06 • 44' 
CORRECT WelGHTEO VEL = 1, 69 

DISCHARGE CFS 3910,00 1496,14 2368,67 43, 19 
3910,00 VELOCITY FP'> 1,77 , 7 8 2,19 ,49 

CORRECT WEIGHTED VCL = 1, 77 .. .. ---+~ 
OISCHA RGE CFS 5560.00 r-:n i ,, 3171.71 a 7. a 6 ... ,.,,.,, ....... .., 

5560, 00 V2:LOCI1Y F.-:>S 1, ':H ,93 2 .1+1 ,59 
CORRECT We I GHTEQ Vol = 1. 96 

·-

+ ·; 



'" 

·:,· 

b 

I~ 

.) 

u 

t) 

l..l 

, ,, 

i, ,' 

u 

~.SP2 

t +-, • - - -- ~. _, 

- ... .,.. .. 
i· NO, EL~V Af.EA ', 

,_ ~ -~-- -- - ---· ••!••·---

0 7 BO, 0 Q c.oo 
BANK FULL ?8~; 00 363.07 

-1 7 83. 4 5 1613,62 
-2 1 sg, 2 9 2065.94 
-J 790. 72 J097.64 

,, 

I • ••• - ..• , I' 

' RATHG !ABLE 

CROSS SECTION 10,84 

• ~ ; ' "" , •• •• ( - .... •4 _,, ·--- •• 

CFS 

o.oo 
1¼<3&.10 

---------·ACRES FLOOOED----------
DAMAGE CHANNEL NON- □ AH 

o.oo 
o.oo 

o.oo 
0 • 00 

u.oo 
0;00 

" ,, 

CSM 

0,00 

o.oo 0,00 3160,00 0,00 3160,00 
0,00 0,00 3910,00 0,00 B10,00 
O,JO (r,00 5560, 00 'o.oo 55&0,00 

•~••••••••••~•••••••••••••••••ERRORS DETECTED IN DATA-CHECK RESULTS CAREFULLY••••••••••• 4 •••••••••••••••••• 

25' 

-+ __ ..._ 

CRITICAL 
ELEV 

783,53 
184. o 2 
785,23 

• '. ' ', 
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FLAT RIVER' FLOOD HAZARD ~NALYSES'~ HONTC~LH ,co.,~ MICH 
DA~ GATES CLOSED 

" ·--· ~ ,- ,--- - -· - ,- ,., - >· -KO TABLE '' --
•CROSS' SECTION 10 • 64 

ELEVATIOt,I KD AREA ' -.~ -· ....... ____ ,._ -,._ .. __ 
-----.... ' ........ -I 

780.00 o.oo 0, 0 0, 
1a1,oa 136"t,35 62 t 3 Jd 
762~00 5542,39' 156, 74 - --~--- --·-. 783.00 1293'3,-61 268.52 
784 • 00 22773,13 383,07 

'" .. -- ,_, , .. ' - - -.. - . 785,00 35754,74 54B,61 ,.-+•·--
1a &, ao 52%4,43 800,47 
787,00 74243,68 1084,32 
786,00 99575.54 1405,53 _, . ---·. 
789,00 12 .... 59,07 1869.39 
790 • 0 0 16-455. 76 2543, 97 
791,0~ 214594,06 33H, 4 6 
792,00 27 .. 303,EB <i135,41 
793,00 342164.91 5006,48 

...,_ --- - ------- --- -~- -· -- ... -~ ·- -- -· 79 4, o a 418348,62 5921,27 
79 5, 0 0 502903,34 6879, 80 
7%, 00 595890. 35 7662,06 
79 7, 0 0 697371,28 8926, 96 ------ .... - - - . 
798,00 807368,70 101l23,24 
799. 00 925966,43 11168,54 
800, 00 1053639, 70 12352.10 

- -- <••-· -- --- -
____ ...,.._ ------- - ------- - 60 1, U 0 1190411.01 13573,93 

80 2, 0 0 1325697.69 14866.76 
803,00 1480051,32 16220,56 
804,00 1652'1-64,42 17615.02 
805,00 1843085.18 19041.03 
eao.oo 2044609.77 20477,97 
807,CO 2255604,55 21931,31 
eo 8. o o 2475143,16 23406,52 
80 9, 00 2706806.63 24891,54 
810,00 2954471,16 26394. 0 2 
811, 0 0 3214093.62 27898,15 
812, 0 0 3484858 • 80 29404, 75 
813. 00 3764477,44 30913, 17 
814, 00 4053945,47 32422,82 
815.00 4350553.67 3'3934,91 
816,00 4E58C66o94 35447.61 
817,0U 4970d51.84 36963. 52 
a1 s. a o 5295453,1.tJ 3e47g,44 ... - -- - . -
819, o o 5624947,75 3'3998. 7 4 
82G,OO 5965B19, 11 41518,05 
B21,DD 6318161.18 43037, 36 

. - - -- - 822. 00 6682066.07 44556,66 

PAGE 25K • ''1' 
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HSP2 X. 06i1J/74 
Re~ 0 3/12173 

•tt' -·- - ,H,. 

' . ,, ,l, ·, '., • :1 I 
1 

FLAT RIVER FLOOD HAZARD ANALYSES - HONT.~ALH, co_., ,MICH, • 
OAH GATES CLOSED 

SEGMENT TABLE 
CROSS SECTION 10.64' 

PAGE 25S' 

' ' ~ '• ' 

., .•• , ...... -,- • , _ • , VELOCH: INCRE~ENT= o.oo FPS . . , ,. . , _, , ... , _ .,. • _ , 

------------------------------------------------------------------------------------------------------------------------
CSH 

DI SC HAR GE CFS, 
3160. 00 VELOCITY FPS 

CORRECT HEIGHiEO VSL = 

DISCHARGE CFS 
3910.00 VELOCITY FPS 

CORRECT WE'IGHTEO VE'L = 

OISCH~RGE CFS 
5560,00 VELOCITY FPS 

CORRECT HEIGH TEO VcL -

TOTAL 

3160.00 
2. 7g· 

2. 78 

3910.00 
2. 97 

2. 9 5 

5560.00 
2,99 

2.97 

1 
N 

10 • 61 
.62 

16,77 
, 70 

30,41 
,79 

· SEG NO 
2 
C 

2697.06 
3,00 

3222.79 
3. 2 3 

4018.51 
3. 46 

3 
N 

tts2.3J 
065 

670.43 
,64 

1511.06 
, 8 0 

( •• I• 

. ' 
'., , .. 
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• I HSP2, - ,.,,•,'.' 

, 08/13/7!+' 
Re , 03/12/73 

'( ' • - ~ j 

~ + y ., ~- - . • .~~' ~ 

' • ' I 
FLAT RIVER fL0001 HAZARD ANALYSES • HONTCA~M CO,, HIC~ 
OAH GATES CLOSED 

. " 

........... ' - _..,_, . '.... '~ 
:RATHG TABLE 

CROSS.SECTION 10,94 

., • --t ' ' ~ " 

NO. ELEV 

, .,,. ·- " -- -- .. " .. 
0 7 80, 4 0 

BANK FULL 784, o a 
- 1 789, 71 
~z 790, 5 7 ,. 

-3 732 • 0 0 

AREA CFS --•••••---ACRES FLOOOEO-•--•••••
OAHAGE CHANNEL NON-DAM 

CSH 

o.co o.oo o.oo o.ao v.oa a.oo 
292.os 1221.87 o, □□ a.a □ a.oo 

1868.6• 316 □ .o'o a.a □ a.a □ o.ao 316 □ ,o □ 
2248,73 3910.00 a.ca a.oa c.aa 391 □ ,o □ 
2940,93 556 □ .o □ o.oo o.ao c.aa 556 □ .o □ 

PAGE 
' .. ,.,, ,. 

' ................. , - . -·- , .. .,..... ~-

·CRITICAL 
ELEV 

I 

784.43 
784,9,l 
765, 7c 

••••••••••••••••••••••••••••••ERRORS DETECTED IN DATA-CHECK RESULTS CAREFULLY••••••••••••••••••••~••••••••• 
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'. 'OB/i·~,74 ' • RE,V: C3/12173 I 
FLAT RIVER FLOOD 
OAH GATES CLOSED 

HAZARD ANALYSES• HCNTCALM CO., MICH 

... ,j.. ••• ,,,j - • ' "" ,,. KO TABLE ,. 

1 .. -~.-- -- -~,-- ..... ___ .,. ·- - .. 
"CROSS SECTION 1G.94 

ELEVATION KO 
7!.\C,40 0,GO 

: 
AREA 
0,00 

781, OIJ 106..1.8 8. 5 8 
,, ,.. -· ' ___ , __ .., ,- - ., 782. □□ 1503,35 

783,0IJ 6275,74 
68, 0 4 

175. 39 
764.00 14161,89 292. □ 5 
76S, DD 25376, 5S 432, 0 9 
78&;oo 40563,99 664,22 
787.0IJ 60182,31 92 g, 4 2 
788,UJ 8320S,27 1227,94 
789,00 110710.53 1583, 74 
79C. □□ 143244,04 1994,08 
791. DD 182405.48 2454. 65 
792,DO 226518.52 2941, 99 
793,QO 280304.56 3442.81 
794,00 337692. □ 5 -3952,50 
795, DO 400730,80 4468,80 
7%. DO 468644,05 4990,19 
797,00 541011,19 5517,73 
798,00 617963,20 6050,64 
799,00 69%60, 47 6587. 79 
800, □ 0 785948,46 7129,29 
80 1. D 0 871260, 94 7083,11 
80 2. DO 960510, 2/l 832U,03 
80 3. 0 D 1057151,80 9086.79 
80 4, IJ 0 1173201.45 10141,.35 
805.00 13054+12, 31 11320.06 
80 6. DO 1452936.59 1257", 59 
807,00 1!:31585.37 13931.83 
8~8.00 1824607.67 15290,61 
80 9, 0 D 2032742.41 16651.70 
81C. 00 2253941.37 18 □ 16. □ 6 
811. DO 24900 26. 70 19381.24 
812. 0 D 2736705. 27 20750.75 
813. 00 2997729.70 22121. 13 
814,00 3 269<40. 45 23"9',. 97 
615,0iJ 3553478,16 24870,55 
816, CJ iJ 3 84 B763 • 58 262',6.72 
817,00 ,154687.77 . 27629. 64 
618,00 4472370. 90 29012.38 
819 • 0 □ 4805042. 77 30395.13 
820,00 5152994.71 31777. 87 
821. DO 5516516.09 3316". &2 

• -. ,, ·• ·----- ... ... .• 
I 

I, 
,P,AGE 26K •·· ' 

,. 

r\ ' 1 •• ' ' .. . ·r. - ' ) 

' , ,... ........ • --·-' ••• f~ • ' ' 
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WSP2 ~-08t'13/7i, , .. ' 
R , 3/12/73 

·••'--1. ' • •· ., I ' , ' ~ \' > ' " 

FLAT RIVER FLOOD HAZARD ANALYSES -
DAM GATES CLOSED 

.•. , 
MONTCALM ,c;o;, 

,. ....... , ....... •SEGME.NT lABLE 
CROSS SECTION 10,q, 

Ii•,-• 

PAGE 'zos: • HICH, 

VELOCITY INCREMENT= 0,00 FPS ... ..... -· - ·--....- " .. .,,. . ' . ' . . .. .., ... ' . ' ' " , ' ' . ... .. ...... ~- .. ' ... 
-----------------------------------·--------------------------------------------------·-~--···-=;============~-~==-------. 

CSM TCTAL 1 
N 

SEG NO 
2 
C 

3 
N, 

---------------------------------------------------------,--------------------------------------------------------------DISCHARGE CFS 31E0,DG tt3.76 2533,5<, 582,70 
3160,00 V~LOC ITY FOS -- .. 

2 • 3 lt • 96' 2.58 ,69 
CORRECT WC:IGHTEO V':: L = 2.33 

DISCHARGE CFS 391C,00 63.40 3005,37 841,23 
3910,00 VELOCITY FPS 2.4E 1.06 2.76 ,76 

CORRECT HEI GHTE C VEL = 2. lt5 

OISCHAPG~ CFS 5~50,00 109,70 3q33,3q 1516. g,1 
5560,00 VELOCITY FPS 2,69 1 • 2 4 3,12 ,gs ....... ., .. 

" -- .. ---
CORRECT HEIGHTEO VEL - 2,68 

,I' 

( 
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1MSP2 
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I,', 
.,.. • I '"" 
'08/13/71+ 

Rc;V- 0 3/12173 

' . ., .,, 

FLAT RIVER FLOOD' HAZARD ANALYSES• HON~CA~H' CD., HICH 
DAM GATES CLOSED 

.. -··- ..... _ ... -·--·•-·--~ .. --- -+-'··' 

.. ~ 
l'IV• 

D 
BANK FULL 

-1 
-2 
,3 

ELE\/ 

780.20 
781+.60' 
7'3J,'.)7 
79Q. 9 3 
792. 3 8 

AREA 

o.oa 
301,77 

3081+.55 
3622.33 
1+596.81+ 

RATHG TABLE 
,., .... ' I 

CROSS, SECTION 10.gg 

CFS 

o.oo 
11+09,05 
3160.oa 
3910.00 
556 □ .DO 

DAMAGE 

o.oo 
o.oo 
G,00 
a. o o 
o.co 

CHANNEL 

a.oa 
o.oa 
o.ao 
o.oo 
o.oa 

.. ,. ',•• ... 

NON-DAM 

c • o a 
u.oo 
o.ao 
c.oo 
c.oo 

,, ' 

CSH 

,0 .oo 

3160.00 
3910,CO 
5500.00 

PAGE 27 •,, 
: ' 

' ' ' ,., ____ ,_,. ............ ,. 

CRITICAL 
ELEV, 

785.26 
1 B5. 8 a 
766,19 

'I 
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~ 

l'll 

t, ' 'I L I ' i' 
HSP2 ... 0

1
8/1,3/7;, 

. Rll! o 3/12/73 '' 

,f '1 ... ~ . . 

..... , ..... ··~- - ..... •- .. ··-

•• ' 
' ' ' 

FLAT RIVER FLOOD HAZIIRO ANALYSES' - HONTCALH CO,, MICH 
DAH GAToS CLOSED ' 

~-,, 

EILEVATION 
780, 20 
781,00 
782,00 
783,00 
1a '--, a a 
785,00 
786,00 
78 7, 0 0 
788,{iO 
789, 00 
790,00 
791,00 
792,00 
79 3, 00 
794,00 
795,00 
790,00 
79 7, 00 
798,00 
799. □ 0 
80G, 00 
801,00 
80 2, 0 0 
81J3, 00 
804,00 
805,00 
8%, 00 
so 1, o o 
80 3, 0 0 
809,00 
61u,OO 
611, 00 
812, 00 

K □' TABLE 
CROSS SECTION 10,99 

KO 
c. a o· 
6,71 

157,97 
2928, 11 
~1185,34 

18382, 24 
33,306,34 
60215,14 
98009,76 

14;603,62 
1991~18,46 
258,708,50 
124369,44 
097308, 33 
460138,14 
572741, 52 
673365,41 
781357,38 

1 88t,,,199.,SU 
S:88961 ,Z,.6 

1083849,49 
1131235,92 
1201452, 30 
1336754, 97 
1580317,25 
1840253,34 
2122537,42 
2420247,06 
2735957, 89 
3071749,62 
3135152,01 
3127393, 95 
4249715, 75 

AREA 
o, o o· 
... 6 

19,56 
:111,93 
Z26, 8 0' 
354, 92 
69C,67 

1:257,12 
H43, Jg 
21+39,D4 
JIJ4J,5<, 
'3667,76 
4:325, C 8 
5iG21,03 
57'+6, 37 
6t+95,19 
7;262,24 
8047,35 
0864,65 
97:iU,26 

10658,67 
11709,38 
131♦55,93 

15•-t~9.42 
11:Jc8,62 
19]37,85 
21:311,67 
23:293,81$ 
25:181,0 8 
21 ;211, 65 
29:262, 23, 
31:252, 80 
33;21+3,37 

·•·-· .. , ., ,.., ....... ~. ,, • t ~ • 

/;Jra--~ ·1~~ 
-_;- . -
11..u,,,:' .. , 

PAGE 27K' ·-
- ... ' ... , . - . '~- -· 
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FLAT HVER FLOOD HA ZARO ANA'L Y SES 
OAH GATES CLOSED' 

•., HONTCA~H co~, rHCt-1 

.. ~·· --•,·· ,'. ----- --~ '., ,_ -
'.,., ' ·- ' ···, •••• ' 1 ,SEGHENT TABLE ·, 

CROSS SECTION 10,99 , 

PAGE 27S· 

.. ' 

',. 
• ' VELOCITY INCREMENT= C,00 FPS 

- • t• -·--+ ......... ' ·'• . ~- ·--~ .... - - .... . . ' ' - . ,, . 
---------------------------------------------------------------------------------------, ---------------------- ,---------

CSH TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------OISGH.ORGE CFS 31E-O. 00 1491, 49 '1632 .32 3 7, 19 
3160,00 Vo LO CITY 

.. 
FPS 1,29 , 75 1.63 .• 3 5 

CORRECT WEIGHTED VEL = 1. 2 8 

DISCHARGE CFS 3910,00 1929,56 1924.75 55,67 
3910,00 VELOCITY FPS 1, 35 ,61 1,73 ,39 

CORRECT WEIGH TED 1/'::L = 1,3'4 - ~,--,,~._ ··-
DI SC HAR GE CFS 5560,0~ 2891,98 2566,39 10 1, 6 2 

5560,00 VE:LOC !TY FPS 1.51 ,94 1,9B • "6 -· ... - ·- . ..... 
CORRECT ~EIGHT ED v;:L - 1, 51 

-· 

• 
( 
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1) 
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:, 
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I., , ... 
I 
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(J 

I l 

l) 

I) 

' J 

u 

•J 

u 

\.I 

V 

V 

~' 

~ 

@ 

:·COE. ' :' ;" 'A'KB ·iDl TAK 
.t.879 ,, '1.B793 a.,aao 

DCRIT 763.75 KqCRIT = 
1.9<+92 1.g<+n 0.0000 
DCRIF 763.91 K3CRIT = 
o.oaou o.ooory, o.aaoo 
DCRIT -1.U9 'K9CRIT = 

SIGMA 
0.0000 

0. 0 0 uO 

0, 0 0 00 

·DKE 
0.0000 

0.0000 

0,0000 

1--, .................... ___ ., .. ______ ----~ .... ·- ------·-· ........ ,-•~-~·•· -·-·· 

, .. ·•-' , .. , .. --- .. -. - . - ···- --- ,_., __ _ ' ...... - - ' . '' 

'---~------ - -------~-~ --- - - - _. ____ ---- ---

: ' □K., H' 
0,00D0, 1 .33,83 

AlFHA AlPHA2 BRIO~ , ' APPA., AEX!T 
,;.ooco' 1,•COOO 6,16,,9487 3200,51~3 ID,10~7 

G. 0 ODO • 3228 1.0000 1. oo o a 663.9492 3753, 7215•' 3627',9816 I 

0,0000 O,ilOOO 1.0000 1.0000 723, 8950 3753,7215 3627,9616 

~ ..... , -1 • ... _,,,.. ' ' .. 
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, HSP;i". ~~;{':;~;;. 
' ' :, ;~3/1217,1 

'I ,, '' ,•:· 
·Ir '1, FLAT RIVER FLOOD HAZARD ANALYSES - HONTC~LHI co,,,HICH 

DAM GATES CLOSED 

~ " " -I • ., ,, ... " 

___ .,_ ., .. NOi 

□ 
.. ---~. -1 

'--2 
-3 

~ •-~--

BRIDGE TYPE 2 

'ROAD'SECTIDN 11,0 

HH CFS ~L ,_ - '-.. 

1 a o. 2□ o.oo o.oc 
79,0.24 31&0,00 ,16 
79!1,12 3910,00 ,16 
7g12. 5'3 5560,GO ,20 

~IN ROAD ELEVATION 

GIRDER BOTTOH ELEVATION= 

TH 

o.oa 
19o;oa 
,7% ,94 
7 92, 39 

766,60 

791,20 

CSH 

0,00 
316C,OO 
391C,OO· 
556C,OO 

~AGE• 2ai 
' ' • ' l ' - ' ., 

- ,~ . 

OFENING NO,= 1 

..,.,-:"'::· '1 

't,._: ' j .,,._., .. ~· 
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11'1 
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" 

BAN~ 

.... ' 

,A o'e:ii3t7<t 
~03/12/73 

,:1 I , . 
', ' •• FLAT RIVER FLOOD HAZA'1:io ANALYSES - MONTCALM CO., HICH 

OAH GATES CLOSEJ 

........ -- ~,_,_ - ,_ - ' . . -- •· .. 

NO, ELEV 

0 7,60.2[1 
FULL ? 311., &C 

-1 793, 2 5 
-2 791.13 
--3 712, 61 

RATHG TABLE 

CROSS SECTION 11.1 

AREA CFS ----------ACRES FLOOOEO---------
OAMAGE . CHANNEL NON-DAM 

o.oo o.oo a.oo 
301,77 1363,58 0,00 

3195,61 3160,DD 0,00 
3748,89 3910,0G 0,00 
4743,56 55&0,0D U,00 

o. oa 
a.oo 
a.au 
U • 00 
0, 00 

o.oa 
a.co 
C,00 

',{i,{J-!) 

U,00 

CSM 

0,00 

3160,00 
3 910, 00 
5550,CO 

•••~•••••••••••~••••••••~••••+ERRCRS OETECTEO IN DATA-CHECK RESULTS CAREFULLY••••••••••••••••••••••••••~••• 

f:AGE 29 

CRITICAL 
ELEV 

785,26 
765,88 
766,19 



L •1.,: 
Y',, 

f) 

~ 
I 

1 
' 

:1 

:1:, 

I" 

) 

,) 
I 
I ,J 

,) 

.) 

,) 

.) 

u 

u 

u 

,J 

,., 

._) 

'-' 
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,, ' WSP2 _., 0 6;i_'~l~,4 . ~ ' .... 
, ' I . '" . ' ''1 ~' •• ''. "' •• ' ! 

' '' 
'' ~3/12/73 

'•1'" FLAT RIVER FLOOD HAZARD ANA,LYSES - MONTCALM CO., HICH 
DAM GATES ClOSED 

~ ,_ ,.1 ... , ., 1 - •• , ., '1• ,. ,, KO TABLE 
CROSS SECTION 11.1 

ELEVATION -----··-- .... ~,---4-~,,_,...., __ ,. __ .,, ---•+.,.•-·•· .......... 7B0.2J . ., .... KO 
o.oo' 
6, 67 

157. a9 
2926,0E, 
13185, 29 

18361,87 

781, 00 
782.0j 
783.00 
764.00 
785.GJ 

•• ,. ...... ,,,.,._., _ _,r-- -· .... _,, .. .,.., ----➔ •• ·•·· '78E:>,00 

787,00 
18B, o u 
789.oU' 
79u,oo 
791, Qi) 
792, C 0 
793,00 
794. 00 
795,0Q 
19 &, o o 
79 7, 00 
1gs.oo 
799, 00 
SQ IJ, G Q 

801,00 
602,00 
603,0 □ 
804,00 
805,0J 
606.00 
807.00 
sos. o o 
eo 9, o o 
810, 00 
811,GO 
612, 0 0 

33255,29 
59904.23 
97252.58 

143255.87 
197345 • 54 
255854 ,gs 
:!20637.97 
3925713,53 
474235.80 
565489.58 
E64625,30 
771003,95 
872377.24 
~756 62, 37 

1069323,61 
1116541,94 
1186124,20 
13194 34, 78 
1558658.83 
1613947.57 
2091105,03 
2383'103,55 
2693334.27 
3022926,22 
33795GE>,84 
3 7 642 E,8 • 60 
4178414.73 

ARE A 
0, 0 0 

.4E, 
19, 5E, 

111. 9 3 
2 26. 8 0 
354,92 
E,%. 6 7 

1257,12 
1843,39 
243'3,0I+ 
3043, 54 
3&67,76 
4325.0 8 
5021,03 
5746,37 
61+95, 1 g 
7262.24 
8047,35 
8864, E,5 
g730.2& 

10658,67 
11709,36 
13465.93 
15409.42 
17368,E,2 
B337. 85 
21311,67 
232g3. Bo 
25281. 0 6 
27271,65 
29262,23 
31252,80 
33243. 3 7 

I , • 

'' 11 /': ; I " ;,,: 
. ,·:i.;f, • 
• t '• .7t , 

PA~,E,, 29K •: 
.,_ .... • t ' ' •"" ' • ' ,.. -.~,.,. 7••~ •••,.,. ·• ' I 

.......... -.. ,. 

... ~ • .. .. 
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• ,',,,, 

~sioz · osfi:ii'i'~ 
,

1
, ·REV• C3/12173 

' 
I 

,_. t• • ,h,+~ •· 

, ' • FLAT RIVER FL6oo HA ZARO ANALYSES - HONiC~LH' co., HIGH 
DAM GATES CLOSED 

, SE GHENT, TABLE 
CROSS SECTION 11,1 

.• <• ._, ... 
, I 

PAGE 29S •' 
VELOCITY I~CRE~ENT• 0,00 ~PS .. ~ ... --!-+•----,,+ .. ·•· .. ·•-•< ··• ..... 1 ' • ~' ..... , ... •l.-~, ..... ~,-, 

------------------------------------------------------------------------------------------------------------------------
CSH TOTAL 1 

N 

SEG NO 
2 
c, 

3 
N 

------------------------------------------------------------------------------------------------------------------------DISCHARGE CFS 311;0.o~ 1491,59 1630,15 3 6. 16 
315C,OO VELOCITY FPS 1.25 • 72 , 1.59 • 3 4 
CORRECT WEIGHTED VEL = 1. 2'5 

DISCHARGE CFS 391J,OO 1923,77 1929,29 55. 94 
3910.0 □ VE LOCI TY FPS 1.31 • 78 1 • 7:J • 37 

CORRECT WEIGHTED YS:L = 1•31 

DISCHARGE CFS 5560.0!J 2883,34 2572.33 10 4, 3 2 
5550.00 VELOCITY FPS 1.48 ,91 1,94 ,45 

CORRECT WEI GHTEO YEL - 1, '+ 7 

,, 
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91 

~ 

~SP2.'. C8/i'3',7'4 
;,.;;;v, ,3112173 

',i 

• ,1 

''' I', 
., 

FLAT RIVER FLOOO HAZARD ANAL~SES - MGNTCA~~ C~., MibH 
OAH GATES CLOSED ' 

.. 

·-· .... .._ -'~ ·----~--- - . --- .,.., .. RATHG TABLE 

CROSS SECTION 11.2 

NO. EL::v 
-· J_ 

A"EA CFS ----------ACRES FLOOOE □---------
□ AMAGE CHANNEL NON-DAM 

J 784.3C o.oo a.GO O.OO o.oo o.oo 
BANK FULL 786.2J 247.51 81J.3g 0.00 a. o o c.oo 

-1 791.71 14-22.36 3160.00 o.oo, 0,00 o.ao 
-2 n2.s1 1710.22 3g10.oo o.oo o.oo c,,oo 
-3 - T 79"1-.nB ... _ .. ,.232g,-+1 5560,00 o.oo O.OJ C,OJ 

CSM 

0, 00 

3160.00 
3910.00 
556G.OO 

"' 

' " 

•••••••••••••••••••••••~••••••E~RORS DETECTED IN DATA-CHECK RESULTS CAREFULLY••••••••••••••••~••••••••••••• 

-- • L.. 

'!'AGE 30 

,, -

.• +• ·•,-· f 

CRITICAL 
ELEV 

76&.% 
787.32 
768,01 

r,-rp,.,...,.,......, 

t,,:~ ,,: j•,l~ 
_.,,. ,1,. 

' .: 
I, I• . ' 

" 
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WSP2•, -· 08/11/·~4 .• ' . 
: , Ra C 3/12173 

. ' , .. ,., 
'' 

• •• 
,' FLAT "1VER FLOOO" HAZARD ANALYSES - MONTCALM CO,, MICH: 

DAM GATES CLOSED 

. .,,.... .. , .. " ., •• ·•~•-,t - •- + ·~--

KO TABLE 
'CROSS SECTION 11.2 

ELEVATION, KD AREA 
75L.,JJ " o.oo o.oo 
78 5, 0 0 '838,65 56,65 
786.00 70 31, 66 215.30 
737,00 17734.gg 380.43 
10~.oo 32297,77 555,66 

, __ ... _ ~ -· ~ ·---,- •• ·--- ·---, + ~-. 

789;00 5::J476,21 742,16 
790,00 

'+ + ,- ' • - "72791,70 956,66 
791, 0 0 9gz49,15 1214,93 
792,00 130G53,85 1514,72 
79 3, 0 0 1653gl.t.93 1671,32 
794,00 :?:06044,g7 2295,6g 
7g 5, o a 252718,86 2792. 7 3, 

. 796, co 3tl7443,87 3342,85 
7g7, 0 0 369290 ,19 3g19.26 
798,00 437250,64 4511,22 
799,00 511445, 10 5118.44 
800,00 591187,30 57"7,13 
80 1, 0 0 606710, 74 6459,39 
802,00 750387,39 7642,64 
803,0J 862406,48 S,194.58 
804,00 1012895,59 11098,26 
8'J s. o a 120 9391. 87 13320.64 
60 6, 0 0 1437834,90 15564.99 
807,QQ 1f:96358 • 73 17820.25 
808.00 1979947,47 20076,98 
809,00 2266211, 51 22341.LtO 
810.00 2616499,65 24605,94 
811.00 2%8477,34 26875,23 
81 2, 0 0 3341609,% 29147,17 
813, ca 37361345.06 31421.74 
814.00 4147170,03 337J1, 37 
815,00 4582950,60 35982,15 
816.00 5031681,',3 3826.8,29 
817,00 5503343,98 40556,20 
818,00 59901.+78.94 42848,26 
819,00 6,04579,62 45140,35 
820,00 70462%,93 47432,43 
8 21, 00 761&276,33 49724,50 

- ,. 
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WSP2 ,,,. G8(13i74' 
, }'!!fl'o 3112113 •• r ',, 

FLAT RIVER FLOOD HAZARD ANALYSES - HDNT,CALM CO,, ,HipH 
OAM GATES CLOSED 

'. ' - •• " - ''•--:-.+ •• - ' • --·· t •• - --- • SEGMENT TABLE 
CROSS SECTION 11,2 

?AGE,' 30S ·• 
i • 

VELOCITY, INCREMENT= 0,00 FPS ------------· _. '----- .......... ---•- -- -------- ,,. __ , -------- .---------------------------------------------- ·- ,, ___ ,.:- ------------,-' 
CSM' TCTAL ··- ... ------·-- . 1 

N 

SE G ND 
2 
C 

3 
N 

> ' ' ---------------------------------------------------------------------------·--------------------------------------------DISCHARGE CFS 3160,00 123,38 2980,90 55.73 
3160. 00 VC:..DCI TY FPS ··- .. -~- 2,49 ,99 2,55 ,43 

CORRECT WEIGHTED VEL = 2, 49 

DISCHARGE' CFS 3910,GO 181, 43 3615,27 113.30 
3910,0C VC:LOCITY FPS 2,67 1,09 2,75 ,49 

CORRECT HEIGHTEC Vol = 2, E6 ,-, 
DISCHARG, CFS 556C,OO 32 3, 55 ~937,67 298,79 

5560,00 VoLOCITY FPS 2,9S 1,28 J.15 ,59 
CORRECT HoIGHTEO V::L - 2,99 

'' •1 
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,j 
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.) 

J 

u 

I I 

BANK 

' ',: ' 
iiliii.3174 

R O 3/12i73 

NO, 
...... __ _._ .. _, 

0 763,90 
FULL 785,8~ 

-1 792,44 
-2 793. 32 
-3 794.'B9 

FLAT RIVER FLOOD HAZARD ANALYSES - MONTCALM co., MICH• 
DAM GATES CLOSED 

. --· --,- '••-•+t• , ...... .j. •• ··- ......... . 
RATING TABLE 

'+ ~-'- •'. 

CROSS SECTION 11,3 

A~EA CFS --~-------ACRES FLOODED---------
DAMAGE CHANNEL NON-DAM 

o.oo o.oa 
187,ZS 702.93 

1634.UI: 3160, 00 
1935,99 3910,0Q 
2553,24 5560.00 

o.oo 
0,00 
0. 0 Q 

0 • 0 0 
a. o u 

o.oo 
0,00 
o.o □ 
□ ,00 
o.oo 

o.oo 
C,00 
c;.oo 
o.oo 
o.oo 

•••••••••~••••••••••••••••••••ERRORS DETECTED IN OATA-CH:CK RESULTS 

., 

CSM 

o.oo 

3160,CO 
3910.00 
5560,00 

PAGE, Ji 

CRITICAL 
ELEV 

787,0J 
787,43 
788,23 
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, HSP2,'. 08/13174 ... ' 
R.O 3/ 12173 

I, •' 
1-, " 

~- ---,-

--, - --- •·'-------•·- .. --t·•-·--

- - ·,• --,---

r ., ~, - ,, • 
FLAT iIVER F~OOD HAZARD ANALYSES -'M~NTCALM 
0111 GATES ·cLosrn ' ' 

ELEVATION 
783.90' 

, 784.00 
785.00 
78 6. 0 U 
78 7, 00 
788.00 
739, 00 
790.00 
791. OJ 
792.00 
793.0J 
79 4. 00 
795,00 
79 6. 0 0 
797. o a 
798,00 
799,00 
800,00 
8H,OO 
802,0U 
80 3 • U iJ 
804,00 
80 5, 0 0 
806,00 
807,00 
808,00 
809,00 
!HG; OJ 
811,00 
812,00 
813, 0 0 
814,00 
815,oa 
816,00 
817.00 
818, 0 0 
819~0 □ 
62G,CO 
621,00 
822,00 
823,00 

CROSS 
,- ,. 

KD TABLE 
SECTION 1i,3 

' KO 
o.oo 
9,57 

1669. 24 
7678,73 

17471,49 
30638,55 
48646,48 
705HJ.36 
95353,52 

123825.23 
156502.37 
193560, 74 
235200,86 
281633,62 
333054.80 
:!82446.33 
43 9752 • 27 
505036,98 
588454.12 
600744. 57 
787122,81 
~06645,Hi 

1042117. 22 
1204544.12 
1390253,08 
1597470.05 
1818027,62 
?li~LaF,;;;>q_ 11 

2306979.67 
2571391t1f8 
2851550.66 
3144305,67 
3,51259, 57 
3771864,57 
410,513.58 
4,52266.29 
4810U84;U4 
5184433. 27 
5576484.43 
5966563,56 
641 •993, 80 

,, 
,,, 
'' 

CO., MICH 
''' 

.... ~ . AREA 
a.co 

,, . ••t _...., •, ,, .. ",- •>+ I· -r · ••- .,..,. •• ,., •--

1. 4'5 
82. 62 

215.16 
36'+, 1 7' 
5:.0.28 
7'51,51 

. -............ ,_ 

973,51 
1211,97 
1492,46 
1817,83 
2188.54 
2604.61 
3066,47 
3573,24 
'1153,25 
4925,20 
586B,25 
7035.68 
8351,73 
9901,27 

11606. 4 6 
13464. 96 
15535.74 
17641,76 
19705,10 
21907,92 
2406!;80 
26226. 94 
28412,04 
300U0,47 
32811,45 
35,s0.9, 
37270, % 
39530,50 
41791.55 
4'1075;14 
4&3&1.23 
48647,32 
50933.<+1 
53219.50 
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wiJi ~oa~ii1f4 
R • 03/12/73 

- ---;~ > -, •H 

',, .tt, 
FUT RIVER FLOOD HAZARO ANALYSES - ,HON7rCALH CO,,, MICH 
□ AH GATES CLOSED , 

,,, ..... SEGMENT TABLE 
CROss:sECTIDN 11,3 

VELOCITY INCREMENT• 0,00 FPS 

'I 
P,AGE 3'1S -·· .. , 

•,-, . '' ... . .. .;.,.. ... -· ' ' ' ' . .. ., " ., ', ..... 
-------------------------~----------------------------------------------------------------------------------------------

<CSM - - ,_,.__, ___ ..,._ .. T(lTAL ' 
' ' 

1 
N 

SEG' NO 
2' 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------DISCHARGE CFS 
3160, 00 VELOCITY FPS '•"' 

CORRECT WEIGHTED VEL • 

DISCHARGE CFS 
3910,00 VELOCITY FPS 

CORRECT WEIGHTED VEL • 

DISCHARGE CFS 
5560,00 VELOCITY F~S 

CORRECT WEIGHTED VEL-• 

3160,GO 
2.33 

2. 3 3 

3910,00 
2,52 

2,52 

550U,OO 
2.88 

2. BB 

29,36 
• 77 

1+2,74 
,86 

75,99 
1.02 

29"7, 29 18 3, 3 5 
2,40 ,50 

3585,51 281, 7 5 
2 • 62 ,54 

~929,,2 554,69 
3. 0 5 ,64 

' ,, 

,< 

,, ' 
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' ;) 

) 

,_; 

. I WSP2 

', 
"· 

NO, 

0 
BANK FULL 

-1 
-2 
-3 

- ' 

FLAT RIVER FLOOD 
~iH GATES CLOSED • HAZARO ~NALY

0

SES' - HONTC~LH 

•-' 

,._ .-~-• ----...---------- ·-- . __ , _.__ .. , ... , __ _ R~TING TABLE 

CPOSS SECTION 11,4 

CO., HICH 

-- ,' '~ .. 

£L'cV AREA CFS ----------ACRES FLOODE □---------
DAHAGE . CHANNEL NON-OAH 

733. BC o.oo o.ac o.oo 0, 0 0 G • 0 0 
7138.7( 391,52 1600,30 o. o a o.oo 0,00 
793,413 1652,84 316 □ .oo 0, 0 U 0,00 0,00 
794,42 2020,95 3910,00 a.co o.oo t:, 0 U 
7gr;, 0 1 2821,D0 55&U.Ci0 0,00 0,00 0,00 

-. ' 

CSH 

0,00 

3160,CO 
3g10,oo 
5560.00 

••••••••••••••••••••••••~••••~ERRORS DETECT En IN DATA-CHECK RE SUL TS CAREFULLY•••••••••••••••••••••••••••••• 
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CRITICAL 
ELEV 

788,07 
766,56 
rsg, 80· 

'" 



r,· ., . 
:~, 

;'I 

,,· ': ·:·· 
MSP2'X osi13174" 

·R ..,
1 
03/12/73 
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,J 
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Q ~- -

,,'I ' . 

' ,, ' • FLAT RIVER FLDD9 HAZARD ANALYSl:S: - HONTCALH CO,, MICH 
DAH GATES CLOSEO , , 

KO TABLE 
CROSS SECTION 11,4 

KO ELEVATION 
783.80·,~-- 0,00 

8,32 
769,63 

3717,10 
9214,41 

17251R24 

7 S 4, 0 J 
78 5 • 0 J 
78 6, 0 0 
787,GO 
788,00 
789',00 
79[;.00 
791.00 
79 2. 0 0 
793,00 
79 4. C 0 
795,00 
796, uo 
797,00 
798,00 
799. 00 
8GO, 00 
801,00 
602,00 
803,00 
604,00 
805,JO 
806,00 
,807,00 
8!] S • Q 0 
609,DO 
,810.00 
a11, □ o 

812,00 
,613,00 
814. 0 Q 
815,00 
816,00 
817,00 
,818, DO 
819,00 
,82U.0J 
821, 00 
1822, 00 

27329.18 
41102,39 
58361,12 
794B9,46 

104569,73 
133326.37 
163187,44 
2~1067,28 
246464,42 
296951.42 
351162,86 
~07660,89 
~63937,20 
51a951.2a 
585362,45 
667276,42 
769955,89 
909341,96 

1074886,00 
1261807,43 
1460930.93 
1E7~313.97 
1903480,70 
2141248,95 
2393995.18 
2658569,51 
2934833.98 
3224323,07 
3522676.51 
3835993.19 
4155639,84 
4491838,92 
4844954,73 
5215349.35 

AREA 
0,00 
1. a g 

38.41 
1.15,23 
2:09, 80 ,' 
J:11.61 
437.95, 
6,22,55 
Bi62, 14 

11.6C.37 
14,87.99 
1848,19 
2284.39 
28,16,43 
33:90,30 
4005,82 
.,.e,,56,40 
5370. 73 
6184.01 
7090. 75 
8374,37 
9905,31 

116-70,16 
13711.29 
15764.60 
17865,51 
19950,66 
22 □ 36,47 

24123,40 
26213.11 
28304,02 
30396,69 
32491,25 
34567,06 
36685,39 
38784,33 
40886,42 
42986,SO 
45090.59 
47192,67 

' (I. ,,._'It 
.,- .. ! ... 

'i,PAGE , Jz,< 1 
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FLAT RivER Flaa□ HAZARD ANALYSES 
D~H GATES CLOSED 

• HONTCAlM CO,i MICH 

. ' SEGMENT TABLE 
CROSS SECTION· 1~,4. 

, ' ' ' ' 11~1 nr.TTv TN(:~f:"M,:::'"NT= o~oo 'FPS 1 

• • ... • - •• , ', --t '-, _. .... , - ••••.._. .. i-, ,i, " •• I, - • , • t • • , • '• , ; "" 4 ,. 

-------------------------·----------------------------------------------------------------------------------------------
CSH 

DISCHARGE CFS 
31E11J.OO VELOCITY FPS 

CORRECT W:C:IGHTEO VEL = 

DISCHARGE CFS 
3910,00 VELO CITY FPS 

CORRECT aEIGHTrD VEL = 

OISCHARGi': CFS 
5560, 00 VELOCITY FPS 

CORRECT WC:IGHTEO VEL - = 

TCTAL 

3100,00 
2 • 6 g 

2.oa 

3910,0~ 
2.88 

2.87 

5560,UO 
3.18 

3,17 

1 
N 

12.94 
, 7 3 

21 • &1 
, 64 

43.&2 
1, 0 2 

SEG NO 
2 
C 

26E1,1°6 
2.qo 

3216,85 
3.15 

4292,75 
3.58 

3 
N 

485,90·, 
,66 

671,54 
• 6 g 

1223.04 
,77 

• 
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~SF2 • 08/13i74 
,I R,:v O 3/12/73 

-·· ,,, . 

•· FLAT RIVER FLOOD HAZARD ANALYSES - HONTCALH CO., •MICH 
DAM GATES CLOSED 

.,. 

,., ... ·--f .......... ...,. ___ ,.... ·•--- --·.,--- -·------"-- ..... ~--•-·?>-t , •.• .+, . RATING TABLE 

CROSS SECTION 11.6 

NO, ELEV Al.EA CFS ----------ACRES FLOOOE □----------
OA~AGE CHANNEL NON-DAM ______ ,_. 

----- .,. - -

0 7' 85. 2 IJ a.co J .ClO ·o. o o o.oo o,oa 
BANK FULL 7S1. 60 166.02 626.90 0,00 0,00 c.oo 

-1 794. 37 1401,71 316 □ .oo (i,Q() 0,00 0,00 
-2 795.32 1637,59 3910,00 0,00 0,00 0. 0 0 
-3 7%, gg 2Qg4,61 5560.00 o.oo 0,00 ll, 0 ~ 

, ........ . 

CSH 

o.co 

3160.tO 
3910,,00 
ss6·o.oo 

••••••••••••~••~•••••a••••••••ERRORS DETECTED IN DATA-CHECK RESULTS CAREFULLY••••••••••••••••~••••••••••••• 

'., •' 

CRITICAL 
ELEV 

' - .... -- .. --,- •' 

768,99 
789,42 
790,31 
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,I WSP2 

I' 

t llr,·,'.', 
J 08/13174 

R-, C 3/12173 

., , r 

•• FL.nT RIVER' FLOOD '~A,Z 1

l1RD' ANALYSES - MONTICALH CO., MICH ' 
DAM 'GATES CI.OSEO , ,, 

KO TABLE 
cqoss SECTION 11:6 

"•.,.,• • 
EI.EVATION 

, . ._ ....... ..__...., -~ ... -··· - ' -- '..,... 785.20 KO 
••- ,. • .. , ...... •••I• 

AREA 
o.oo a. o o f' • • 

,,,, ~;•>•!•--·• -·•·-·- - •• , •• , •••. 

'766. OU 
787,00 
788,00 
789. 00 
79~.0D 
791. a a 
792,00 
793,00 
794,00 
795,0D 
7%.00 
797.00 
791.00 
799,00 
800,00 
80 1. 0 0 
60 2. o :J 
603.00 
804.00 
805.00 
so e;, o a 
80 7. a o 
808,0U 
609,00 
81 □• □□ 
811, 00 
812. a o 
613,00 
814, 00 
815,00 
616. 00 
617,00 
816.0U 
619,CO 
62C,OO 
821, 00 
622.00 

178. 10 
2555,'48 
8458,94 

17680. 28 
30268,81 
46563.9□ 
66223,91 
89208,91 

115501,71, 
145156,38 
178210.91 
211657,24 
25054'3,22 
296085.66 
350370.75 
415393 • 70 
-'1893€:1, 04 
!;69612,36 
652499. □ 7 
742233,02 
855640,75 
988321,42 

1138596. 32 
130710~.01 
1495658,18 
170%21.35 
1972&51.83 
2258859,17 
2570222,24 
2893704,43 
3241625,20 
3EC 2668, 47 
3983782.32 
4380435,76 
4803270,65 
5253188,01 
5731093,01 

15,70 
,rno.12 
(~17,16 
344 • 7 4 
L~97,02 
E,78,38 
ll74,70 

1085,98 
1313,46 
1~)56.21 
1B11'.t, 55 
20 97. 51 
2[•1t5. 7 0 
2H81,42 
3Lt30,09 
4083,62 
4769,08 
5~~06,17 
6361,06 
7:~58, 65 
8€>12,88 

11i,153. 94 
11631,30 
13::P+3, 0 6 
151~45, g5 
11,~26.11 
191124,25 
21Lt23,50 
23~)23, 50 
25b23,50 
271'23. 50 
29f>23,50 
31923,50 
34(123. 5 0 
36l.23,50 
38(!23,50 
4Ct~S23,50 

4 
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SPZ • 08i13/7~ 
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•I • 

FLAT "IVER FtOOD HAZARD ANALYSES - M~NTCALM co.;,' ~~CH 
DAM GATES CLOSED 

,_ - ' . , ' SEGMENT TABLE 
, CROSS SECTION 11, 6 
VELOCITY INCREMENT= 0.00 FPS 

. ' 
PAGE 33S 

j' I 11 

.. ,... •-•·· t • ~ - ·-•--·~,..- .... ••• ... ·• ,~. ,. • • ---------------------------------------------------------------------------------------------------.--------------------
CSM TCTAL 1 

N 

SEG NO 
2 
C 

3 
N 

' . . ------------------------------------------------------------------------------------------------------------------------DISCHARGE CFS 316 □ ,co 300,36 2829,50 30,13 
3160,00 VELOCITY 'FPS --.,... 2,57 ,95 2,69 ,88 

CORRECT WEIGHTED VEL = 2,56 

OISCHARG:: CFS 3910,GO 1+37. 89 3~29,25 42.86 
3910.00 VELOCITY FPS 2,7'5 1.os 2,91 ,% 

CORRECT WcIGHTEO VEL = 2.75 

DISCHARGE CFS 5~60,CiO 709,18 4775,28 7 s. 51+ 
5560,00 VELOCITY F0 s 3.20 1.12 3.42 1,14 

CORRECT Hc:IGHTEO VEL = ~--- . 3,20 

• I, 

,_ ~ . . . 
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HSP2 
' 

-

J ,, ' 
I Q8/13/74 
R., C 3/12/73 

.. ·~· ... ,•f ,, 

•-----•.:..••• M ~- • 

a 7'l!+.70 
BANK FULL 789.70 

-1 7gc;. 3 • 
-z 1qo.1s 
-3 7 97 • 7 C: 

I, ,. 
FLAT ,,IVER FLOOD HAZ,ARD ANALYSES'- HCNTC~LM ca.,. MICH 
DAM GATES CLOSED 

c.oo 
25C.24 

163C.22 
2201.31 
3307,90 

t • 

, .. ·~ ,~ RATING' TABLE 

CROSS SECTION' 11:1 

CFS ----------ACRES ~Luuu~u---------~ 
DAMAGE CHANNEL NON-DA~ 

,_ ~ ... ' 

CSM 

o.oo o.~o o.oo o. a a 0,00 
1,85.65 o.oo D, 0 Q o.oo 
316 □ .oo o.oo 3150.00 O,OG c.oo 
3910.00 a.a □ 391 □ ,o □ o.oo C. 0 ,J 

556 □ .oc a.a □ ssGc,oo a.au c.oo 
••••••••••••••••••••••••••••••ERRORS DETECTED IN DATA-CHECK RESULTS CAR~FULLY••••••••••••••••••~••••••••••• 

PAGE''.3~' 

crnTICAL 
ELEV 

790.40 
791,00 
792,07 
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•• FLAT RIVER FLOQQ, HAZARD ANALYSES 
DAM 1 GATES CLOSED ' ' 

MONTCAL~t co., ',HICH, 

ELEVATION 
784,70 
7B5,JO 
786, 00 
787,00 
788,0!l 
789,00 
79 0, il 0 
791,00 
79 2, 0 0 
793,00 
794,00 
795,00 
790,00 
797,0(I 
798, oo· 
799,00 
800,00 
801,00 
8J2,00 
803 .. 00 
B04-,00 
BO 5, 0 0 
806,00 
807,00 
808,00 
8G 9, 0 a 
810, 00 
811,0J 
812, 0 0 
813,00 
81£+,00 
815,00 
816, 00 
817,00 
818,00 
819, 0 0 
820,00 
821,00 
822,00 

, KO TABLE ' 
CROSS SECTION 11,7 

KO 
0, co 

16, 36 
LtLt0,78 

'1870,13 
5022.43 
%35,73 

16193,87 
25455,35 
37106,76 
51122,53 
68225-% 
92032,72 

133133,43 
166636,90 
251228,44 
J24251,72 
403580,61 
"91209, 07 
580760,71 
668945, 19 
748437 .67 
159952,15 

1000610,"4 
1171537,16 
1351958, 71 
1:4!.+760,13 
1743262,65 
1917631, 38 
209C907,87 
234Lt432,22 
2611873,69 
2892328,17 
3183119, 21 
3"88362,57 
3100967,35 
41297~4,98 
<,<,7E27c,C9 
4840975, 58 
522~256,05 

AREA 
0,00 
1, 77 

20 • 60 
63, 26 

123,04' 
193,27 
276, 94 
37 8, 7 8 
504,94 
670,13 
927,65 

1198,30 
2095, 20 
28;j5,43 
3521.22 
4243,97 
4985.26 
5747,93 
6540,20 
7383. E,<, 
8327,B5 
9415,65 

10573,02 
11749.lLt 
12933,2B 
14122,16 
15320.03 
16621,71 
17975,25 
19395,25 
20815,25 
22235,25 
23&55, 2 5 
25075,25 
26495,25 
27915,25 
29335,25 
30755,25 
32175. 25 

•f•" • I ,, 
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i _ .... - ' '. 

FLAT, RIVER FLOOD HAZA.D ANAb~S~S 
OAH GATES CLOSED 

• MONTCALM CO,, HIGH 

l•t "+' ,- •• 
"' SEGMENT TABLE'' 

CROSS SECTION 11;7 
•· , ... ,, ... .,.,, .... . VELOCITY INCREMENT=, 0,00 ,FPS , 

RAGE · 3•5 

----------------- -------------...... ------ -- ------------------ -- -------- -----.-- ' ------------ ...... ------------------------------
CSM _ • . ..... TOTAL _ . , .... 1 

N 

SEG NO 
2 
C 

3 
N 

~------------------------------------------------------------------------------------------------------- .---------------nJO::::~Hll.Phl=" GFS 31E1:~oo &&8 ~ 0 Lt- 2••9,50 42,4 7 
3160.~0 VELOCITY FPS 3 • 0 3 ,77 3,37 1. 0 6 

,, 
CORRECT ~EIGHTED V::L = 2, g g 

DI SCHARGc CFS 3910,00 1231.83 2621,29 5 6, 8 8 
3910,00 VELOCITY FPS 2. 79 ,91 3,29 ·1.07 

CORRECT HE!GHT~D EL = 2.74 

DISCHARGc CFS 5560,0~ 2528,91 2941,55 89,54 
5560,00 VELOCITY FPS 2.44 1.10 3 .17 1, 0 7 

CORRECT WSIGHTEO VeL = 2.42 
, .. ~ ~ 
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FLAl' RIVER FLOOD ~AZARO ANA,LYSES' 
,OAM GATES CLOSED • MCNTCALM CO,, MICH 

·- - -, -- ... ~ ___ ...,_ -· ~ --- ' -- ----------. RATING TAeLE 

CROSS SECTION 11,8 

NO. EL::V AHA CFS 

0 l8l,30 o.ao D,DD 
BANK FULL 791. 5 0 313 • 2 7 1312,97 

-1 796. 0 G 3432.17 3160,00 
-2 796.69- 4431.37 3913.0G 

' -3 7 g,. a o 6765, 31 55&0,00 

' •---------ACRES FLOOOEO••--------
OAMAGE, CHANNEL NON-OAH 

o.oo o.oo c.ca 
0 • 0 !) a. oo 0,00 
C .o 0 !) • 00 c.oo 
C ,0 0 0 • 00 ei .. oo 
o.oo 0 .oo u.ou 

CSH 

o.oo 
3160.0U 
391C,OO 
5560,00 

••••••••••••••••••••••••••••••ERRO~S OETECTED IN OATA•CHECK RESULTS CAREFULLY••~••••••••••••••••••~•••••••• 

PAGE 

CRITICAL 
ELEV 

792,01 
792, 2E 
792,75 

• . , : "' 
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Re. ll3/1U73 
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't .j 
FL~T ~IVER FLOOD, HAURD ANALYSES - HCN:rCALH CO,, ,MICH , , 
OAH GATES CLOSED 

.... , -.-- ., ,·- _,_..,' .,,._ -, 
jKO TABLE , 

CROSS SECTION 1i,8 
.. ·r· --... , ...... -------~ - ---- ....... ,--, -··· ELEVATION 

788, 3J ' 
7ag;uo 

' KO 
o.oo·····-~ 

AREA 
o. o o 

'•79U.00 
791,DO 
792.00 
793.U □ 
794.DU 
79 5, 0 0 
7%. 00 
797,00 
798.00 
799.0il 
BQ0,00 
601,0C 
802,00 
303,DO 
804,00 
80 5. 0 0 
806, 00 
807,00 
BU 8, 0 0 
60 9, 0 0 
810,00 
811, 0 0 
812,00 
813,00 
814d0 
815, 0 0 
816,00 
817,0Q 
818, 0 0 
s1 g. o a 
82C,00 
821,00 
62 2, 0 0 

468,07 
3327,66 
B539,68 

18253,03 
34959,78 
5E534,3J 
84!'.i2C,06 

139159,07 
23076B,52 
343953,36 
477138,07 
E31874,14 
811565,59 

101g:J49,78 
·1251'437,92 
1500310,32 
1755188,57 
2060636,40 
2,07372, 31 
2795194.16 
3206910,44 
3643412,72 
4104734, 36 
4587587,11 
5091624, 30 
5620768,14 
6168644,91 
67,1016,33 
733715,,54 
7949296,04 
8588081,57 
9255237, 80 
995U70, 15 
•E75877,68 

30, 2 4, 
103,06 
211, 21 
451, 8 3 
793, 21 

1233, 94 
2050,50 
3399,62 
4996,65 
6668, 19 
8438, 35, 

10354,02 
12398,35 
1453G, 17 
16746,06 
19355,63 
21461,53 
24047,55 
26652,99 
2928',, 66 
31937.64 
34&,2,50 
37277,26 
39964,13 
42663,90 
45371,00 
46094,24 
50 823, 83 
53559,75 
56306,45 
59054,35 
61602,26 
64550,16 
67298, 06 

-~ 

' ' ., 
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~LAT RIVER FLOO~ HAZiRD, ANALYSES - HONTCdL~ COi,' HIGH 
DAH GATES CLOSED 

•• 
,_ ,"' SEGHENT TABLE 

CROSS'. SEC~ION 11. 8 , 
, VELOCITY INCREMENT= G,00 FPS 

," 

PAGE 35S 
! 

' H• > > -••'I•••••• - + •• H ' ~ • '"< •" ' ~ • ' 

,------------, ----------------------------------------------------------------------------------,------------------------
CSH TOTAL 1 

N 

SEG NO 
2 
C 

3 
N 

'. 

-------------·---~---~······---------------------------------------------------------~~--·--•-*-------------------------·:_DISCHARGE c~s. 31Eu,GO a 94. a g 1392,71 873, 2 C . -- ----- - . 
31&0, 00 VELOCITY FPS 1,57, ,&2 2,20 , 65 

CORRECT WEIGHT Eu Vol = 1,54 

DISCHARGE CFS 391G, 0 0 1291,89 1~04,67 1213,4~ 
391(, 00 VELOC !TY FPS 1, 3 6 ,65 2. 0 2 ,67 

CORRECT WEIGHTED I/EL = 1,32 

DISCHARGE CFS 55 60, 0 0 2165,47 1504,84 1889,69 
5560, 00 VELOC !TY FPS 1, 13 ,69 1,84 ,67 

CO~RECT WEIGHTED VEL - 1, 12 

•• ,• 

'·, 
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MSF2 

,, 
r >I ' 

• :, ',', 
, ~- ~,f 3,7~ 
R~V G 3112173 ·• ,'i 

F.LAT ~IVER Ft.OOD HAZARD ANALYSES - MONTCALM CO., HICH 
OAH GATES CLOSED 

-~ •---,. ·-··'--+- --..--•..+•---- ... , ., ' 

NO, AREA 
-· " -- --,~ ·---- - ••----, ' -

RATHG TABLE 

CROSS SECTION 11,9 

~ce __________ Jlf"r:lCC' --~ -- --------MVf'\i;. ~ 
c, nnncr,, __________ 
•~vu~i;.u----------

DA HA GE CHANNEL NON-D,AH 

- ~ ,'"' 

' -, .. 

1 a.oo J 790.0Q 0 • C 0 o.oo o.oo o.oo c.oo 
SANK FULL 191. □ i 53't.'i3 

-1 793. 3 C 8 □ 5,78 
-2 79g. 0 1 100 6, 87 
-3 BO•'J,37 l 5 4 6" □ 7 

,) 

.) 

,) 

.) 

266't.33 G,00 
316 □•□□ 0 • G 0 
391u. □□ o.oo 
55 6□• o a a • o a 

o.ao 
a.co 
a • a o 
a.a □ 

c.oo 
c • a a 
0,00 
0 , 0 0 

3160,D0 
3910.0 □ 

556 □•□□ 

PAGE JE, 

CRITICAL 
ELEV 

79~.25 
7%.8<, 
795.96 
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FLAl l<IVER FLOOD HAZARD ANALYSES - MCN"lCALH CO., MICH ,, 
OAH GATES CLOSED 

, __ ,, ___ ~_ .. ,,.ELEVATIOtj 
79:;,uu 
791, 00· 

• 792.Dil 
_, , 79 3. 0 0 

794.00 

----···--·~ ·- 713?, GO 
7 1Hh!l0 
797.00 
798, 00 
799.00 
eoc.oo 
801.CO 
802,00 
803,00 
8-04,00 
805,'10 
80 6, 00 
807.llO 
80 8 ~ Oil 
80 9. O(l 
81U.JQ 
811.00 
812. 00 
813, 00 
81Li-, Oil 
815.00 
81 &. DU 
s11.o, 
818,JQ 
819, Oil 
B2C.CO 
821.00 
822,0:) 

,CROSS 
KD TASLE 

SECTION 11.9 
KO 

u.uo 
1301.71 
<,775. 56 
~895,10' 

16521.36 
2'o593.59 
3 40 84 • i,5 
45164,79 
&O:i51,86 
80107.33 

1053U8,26 
138007,47 
178292.43 
22i.,2c.92 
277227~ e7 
3369 28, 22 
401676.43 
4&9749.21 
5'4A3 76 i 97 
643328,33 
755846.27 
e79939. 23 

1Q13Ci96.58 
1158H6,95 
1315721-.45 
1"79200 .21 
H52603. <,1 
1834111.51 
2022504.83 
2221167.50 
2-31001 .1c 
26540 9ft, 24 
U8889&.57 

'' 
AREA 

D,00 
!,4.8~ 

122,66 
195, 28 
27 2, 7 6 
354,90 

' '441, 71 
534,43 
719.64 

1004,&1 
1379. 57 
1626.58 
231£,. 71 
2854. 30 
3433,29 
4053.&9 
4716. 62 
5446,56 
6313;74 
7230 • 90 
8171.19 
9127.44 

10108.72 
11094.59 
12083.51 
13il75.28 
1'+0&8.16 
15002.79 
16059.67 
17057.12 
18354.57 
19052.G 2 
20049,46 

PAGE 36K 
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•• 
FLAT RIVER FLOOD ~AZARD ANA~YSES - HCNTCALH CO.,, MICH 
O~H GATES CLOSED 

, SEGMENT 'TABLE ', 
CROSS SECJION 11,9 : 

VELOCITY INCREMENT= G,00 FPS, 

,, 
PAGE 36S ,, 

,_ ......... -- -.~- __ .. ., ~ ... ' - ~ ., .. ' ' ' • ' t -· " ' - ' - ' ' ------------------------------------------------------------- ,-,--------------------------------------------------------
CSH 

DISCHARGE CFS 
316,. 00 VELOCITY FPS 

>-~• 

CORRECT HcIGHTEO Vl::L ,-

DI s:H A RGE ~FS 
3910,00 VElOC ITY F?S 

CORRECT WEIGHTED V;:l = 

DISCrlA RGE CFS 
5560,00 VcLOCITY F?S 

CORRECT WcIGHTEO VSl -

'TCTAL 

3160!0{! 
4,57 

4,55 

3910,GO 
4,85 

lt,85 

~56D,CU 
5,(3 

s.oo 

1 
N 

103,10 
,82 

233,78 
1.01 

756,93 
1,30 

SEG NO 
2 
C 

3036.92 
f+.6~ 

3625,32 
s,. 0 3 

<,626,2<, 
5,l+l+ 

3 
N 

19,98' 
, 7 8 

50,90 
• 9 6, 

17 6, -,:, 
1 ,?2 

.. .. , 



p 

•') 

,) 

;J 

J 

I•' 
' 

(.,.I 

•... ,,, ' 

COE t"• , . AK9 
.• 7g5g · •!.3430 
DCRIT 791,6'.l KBCP,IT 
r,78&3 • 3)43 
DCRIT.'. 792.27 Ko GP.IT 

, 8269 , J727 
OCRIT · 79 3, 56 ~BCRIT 

□ LTAK SIGt1A 
• 4J :)0 • 9364 
= 
• 40 0 iJ ,'3384 

= 
, 41 JO ~9294., 
= 

,..._, • >' t I· ......_., •-~•I·, 

.I' •□K• DKE 
0.0000 • 0 529 

• I 

0,0000 • 0 520 

' c.ac;ao ., .05•2 
'< 

.H ! 
.6016 

:,1 1' 

.6056 

, 7893 

ALPHA 
~ .• oooa; 

1.oo □ O" 

1,0DCO 

ALPHA2 
1.000.0 

BRIOA . 
0

APPA'(·:J•AEXIT. 
855. 7240 ,1150.47,37' .5.5479 

1.0000 926.7065 132&;7472 2864;+165 

1.0000 1 □ 7>.5557 1&72.3i32 3,95.9897 

... ,,_,_ 
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. FLAT,RIVER FLOOD HAZARb'ANALYSES - MONTCAtM'co., MICH 
DAM GATSS CLOSE □ 

·- ., - -·- .._ 

', , " NO, Hli CFS 
-••-•---~,-- ..... ..-•N , _ _., _____ ,_,•--••" ' •,t• ➔ t••'-•••-•• I 

0 
-·1 
:-2 
• 3 

7 8E. 30 
1,;:e.g1, 
7gg;ao 
801,32' 

o.oo 
3150,00 
3910. □ u 
556C,CO 

ROA □ 

MIN ~OA □ ELEVATION '. . 

SECTION 

HL 

u.oo 
,36 
,<,4 
,58 

BRI □ GS TYPE 2 GIRDER BOTTOM ELEVATION= 

·-·· ~ - __ .,... ____ --- ------- ,--- -•-------- ___ , .. _ -----

12 .o 

TW .. - ..... 
o.oo 

798,51 
7 gg • 36 
BOO, 7', 

80<,,80 

802,10 

CSH 

o.ao 
3160,00 
3910,00 
5560,00 

~---~ -~ ~ ~ 
~- d} __ ~·- Ill 

/VO 
0 

I 

~ 
0 

Al,(= 0.4 

-~ 
r-!L 
0,0 
o.'3A 
O,i/2 
o.5Z 

', 'I I-.:, . ' 
PAGE ':37,B 

- .. • ... •➔•-•--·· --~--_. •• ,.. ..... 

·--- ., ' - _,__, 

OPENING NO,= 1 

• 
0 

.......... , .. 

6.oo ) 

.... .,i.,,~') ,..-,11., .. ' 
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WSP2: 
' ' A,o B'1131i,;', 

~(3/12/73 

'I ,. ,~ 1•: 

FLAT RIVER FLOOD HAZARD ANALYSES - HONTCALH CO., HICH 
OAH GATES CLOSED 

,_ - - , .. ,_-,.., ',. . ' : . - . " 'I 

ND. £LEV AREA 

0 7B&. 3, c.oo 
BANK FULL 1qs.o!: 404.10 

_1 799,JE, 1227.87 
-2 80·]. 21 1413,25 
-3 811,73 1763.11 

RATING TABLE 

,CROSS SECTION 12.1 

CFS ----------ACRES FLOODEO---------
DAHAGE CHANNEL NON-DA~ 

a.oo 0 • 0 0 u.oo 0 • D 0 
210<t.87 0 • C 0 o.oo C: .. 0 0 
311:>0.00 0 • 0 0 o.oo C • 0 0 
3910,00 o.oo o.oo o.oo 
s5oa.ac c.oo o.oo C • 0 0 

CSH 

a.co 

3160.00 
3910.00 
556),00 

•••••••••••••++•••••••••••••••ERRORS DETECTED IN DATA-CHECK RE SUL TS CAREFULLY••••••••••••••+••••••••••••••• 

-,~ 

, CRITICAL 
ELEij' 

7C31t.35 
795,07 
795.92 

--

•
I 

' ' 
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.J 

..; 

,,, 

~ 

'J 

0 

'·- -

- ,:' ' 

'ws~2 ,, '08{13/71+ 
, Rt. 03/12173 • I , ' F~AT RIVER FlOO□, HAZARD' ANALYSES - HONTCALH co.' HICH 

,. - , .. -

.•:,•11 
11, ,, 

DAH GATES,CLDSEO 

'' -· 1•·-.' ·:·:' ,, - ·" 

>I•---~ - .... ~- ------ ~·--

.. --·•;· 

ELEVATION 
786, 30 
78 7, 0 0 
78R,OO 
7 8 9, 0 0 
790.00 
7 91, a J 
792,0il 
793, 00 
794,0 □ 

79 5, 00 
7%, OD 
79 7, 0 U 
798,00 
799. 00 
800, 00 
8°01,00 
802,00 
803. 00 
804,CO 
805,,00 
806,00 
807,00 
808,00 
809,00 
810,0J 
811,GO 
812, uO 
813,00 
814,00 
815,00 
816,00 
817, 00 
818, 00 
819, 0 0 
82C,OO 
821,00 
822,0•) 
823,00 
824,00 
825,00 
820. 00 
827,00 
828,00 
829,UD 
830,00 
831. a o 

KO TABLE 
CROSS SECTION 12,1 

KO 
c.oo 
6.52 
9,26 

11, 52 
16, 57 

1481'95 
2167,53 
7053,01 

141%,99 
23447,24 
35637,28 
51165,17 
70508,92 
93138,76 

116821.02 
14 7390 ~ 7r+ 
178568, 34 
210657,52 
246523,81 
286594,44 
331218,15 
380516,60 
436569,96 
498132,67 
563063,98 
(;!+2108,19 
733100.47 
836712,24 
95u707,19 

1075762,15 
1208037,65 
135,)403, 88 
1499490,25 
1658370, 30 
1825343,31 
2001327,15 
2186207,44 
2378541,25 
2580192,61 
27%893, 36 
3027.354,22 
3264994,08 
3512393, 34 
3772003,99 
4044121,58 
432%41,68 

AREA 
C! • a a 

, 0 6 
,32 
, 82 

1.65 
14, 8 6 
69,76 

184,72 
284,76 
404, 10 
561,65 
7<+5, 41 
943,55 

1151, 73 
1367,06 
1592,20 
1829,lt5 
2092, 26 
2404,62 
2752,62 
3139,57 
3600,19 
4126,71 
4719,98 
5403,06 
615b,97 
6949,64 
7817,98 
8704,27 
%08,50 

105!+1,13 
11480, 26 
12049,47 
13428,55 
14430,67 
15447,73 
16479,71 
17533,39 
18596,37 
19674, 73 
20759,68 
21849,17 
22940,61 
24032,04 
25123,47 
26214,90 

PAGE , 36K ·• i 
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, -. tJ/12/73 
F(AT RIVER FLOOD HAZARp A~ALYSES ~ HO~TCA~H CO., MICH' 
DAH GATES CLOSED 

SEGMENT TABLE 
CROSS SECTION 12,1 

VELOCITY INCREMENT=· o.oa FPS 

'., .. 

.,.,,-,-•-••-,---- •• ._ ____ ,,_ ' ,,~ • • I • • 

PAGE 38S' 

--------- ,-------------------------------------------------------------------------------------------------------------
CSH, TOTAL 1 

N 

SEG NO 
2 
C 

3 
N 

--------------------------------------------------------------------------------~---------------------------------------DISCHARGE CFS ..316,.0, 9.19 2721.31 -429.50 
31£,0. 00 VELOCITY FPS -· -- ---- -· 

2.go ---· -- "' • 61 ··-- --- 3.06 1.31' 
CORRECT WEIGHTEO Vol = 2,90 

OISCHA.lGe CFS 3910,00 21.so 3285 •• 8 &03.02 
391 J. 00 VELDC ITV <PS J. 1i. .77 J.35 1.i,g 

CORRECT·WEIGHlEO Vol = J.12 
~- •-··•· ' ··-·- -,. , ,. . 

OISCH~?GS CFS 5560,00 56.22 450B,65 995.13 
5560,0D V,LOCITY FPS J.60 .89 3.90 1.63 

CORRECT WEIGHTED VEL - J • e, G 

1 ,• 

• 
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,. ' HSP2, • ,,,' 
• ' 'r 

06/13174 
Re. <3112/l'J 

, e ,, 

FLAT "IVER FLOOD HAZARD,~NALYSES 
DAN GATES CLOSED 

MONTCALM CO,, HICH 

·--- ,-,... ... , ...... , ____ --- - ·- ---

--,..--..,.,-,.,- • --,-..,r .. -------. ----- ., _____ , ... ,. 

NO, ELEV AREA 

0 792,Filj o.oo 

,,, 

.,,,, __ ,RATrnG ,TABLE . - ' _,. __ - ' -.. 
CROSS SECllpN 12,J 

CFS 

o.oo 

----------ACRES FLOODEO---------
OANAGE CHANNEL NON-DAH 

o.oo a.oo v.oo 
BANK FULL 7g:;. go 345,3g 1357,46 o.oo 0 • 0 0 [i,00 

- 1 ~OJ, 23 1314,91 3150,00 c.oo o.uo o.oo 
-2 601.05 1576,63 3910.00 o.oo 0 • !3 0 c.oo 
-3 6,2,57 2103,21 5560,00 o.oo 3 , 0 0 c.oo 

. ' 

CSN 

o.oo 

3160.00 
391iJ,OO 
5550,00 

•••••••••••••••••••~•~••••••••E~RORS DETECTED IN DATA-CHECK RE SUL TS CAREFULLY•••••••••••••••••••••••••••••• 

. -- ' --- ... ----+-.,---•--.---

PAGE 

CRITICAL 
ELEV 

795,g6 
796,41 
797.2'4 
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I" 
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WSP2 

'-~ .,.,. ,,. -• ., 
, 'oatiJ/1·4 
REV O 3/12173' 

. ·,:,~· ........ , 

·.,. 
FLAT RIVER F~OOO HAZARD ANALYSES 
OAH GATES CLOSED 

MONTCALM' co., MICH· 

. , ............ , '" .. ~ ~ 

ELEVATION 
792,cO, 
793,00 
794,00 
795~ g g 
7%, 00 
79 7. 0 0 
798.JO 
n9,o □ 

BOD,OC 
801,00 
802,00 
8,3,00 
80 i+. OU 
805000 
eo6, ao 
807,00 
BO 8, 0 0 
80 9, 0 0 
810,00 
811.00 
812,00 
813. 0 J 
814,00 
815,00 
816 • 00 
817, OD 
818,0l 
819, 00 
62G,OO 
621~00 
822. 00 
82 3. □ a 
82~. :,u 
825.00 
626,00 
827,00 
628.00 
829,00 
83~.QO 
831,00 

CROSS 
KO TABLE 

SECTION i2. 3 
KO 

C,00 
1&6,13 

3010,90' 
66Q4~41 

17&39. 3't, 
30612,9'+ 
48338,lQ 
7029<+.31 
9f:88ct,83 

128385,18 
164825,38 
206212,34 
252459.35 
303635,04 
359541,?Q 
421154,59 
487667,55 
557919,07 
E29117. 33 
703294,26 
787219,37 
886633,08 
996039,94 

1113389, 71 
1238221. 78 
1370829,30 
1511270,87 
1€56180,68 
1812290,66 
1qqi;q1q~11 

2167495,46 
238774C,03 
259'>279,01 
2810120,ES 
3031586,28 
3262150, 19 
3498406 • 44 
3744598,61 
it UQ i'.ibb6, 56 
4266795. □ 9 

AREA 
o.oo 

1&, 48 
108,55 
222~9~ 
359,B3 
522,30 
723,96 
%3.10 

121+6,29 
1s6r, &6 
190C,27 
2263,71 
2650,3i 
3061,00 
3492,52 
391+6. 28 
4427,83 
'+932. 20 
5483,48 
6080,96 
6753,30 
7482,84 
82'-3,69 
9030,04 
9861,79 

10712,90 
11593,08 
12522,62 
13468. 60 
14itJG=95 
15394,88 
16359,88 
17327,13 
18294,95 
19264,84 
20234,75 
21204,75 
22174, 75 
23i44,7S 
24114, 75 

PAGE,, 39K 
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HSP2 
' ---,H I'.,." . ~,- • . ..... 

FLAT RIVER FLOOO HAZARO ANALYSES - HONTCALM co., MICH 
DAM 'GATES CLOSED 

SEGMENT TABLE 
CROSS SECTION 12,3 

,, ' 
. =,, 

PAGE, ,39S -
, . • . , . ... . , , . V,ELOCITY I~CREHENT= 0,00 FPS . . , , , -~ . , , . ... ., , , , 

-----------------------------------------------------------------------------------------------------,------------------
CSH TCTAL 1 

N 

SEG ND 
'2 
C 

3 
N 

__________ , -------------------------------------------------------------------------------------------------------------
DISCHAPGE c•s 3160,CO 71.62 2699,84 188-..54 

J160,0ii ELOCITY FPS 2,77 .89 2.87 • 8Z. 
CORRECT HEIGHTE C Vol = 2.76 

DISCHARGE CFS 3910.00 114.25 3481,41 314, 33 
3910, co V~LOC!TY FPS 2.91 1.01 3. 0 6 ,97 

CORRECT HEIGHTEO V~l = 2.90 

DISCHARGE CFS 556J. 00 229,16 ~696,67 632,17 
55&0,00 VcLOGITY FPS 3.1a 1.25 3. '+2 1,16 

CORRECT HcIGHTEO Vcl = 3.18 

... - - . 
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, 'HSPZ', .. 08/i3l7'+: 

,' I l~PoJ/12/73 
1" 
' . 

,, 
' " 

FLAT RIVER FLOOD HAZARD ANALYSES• HONTCAUM ,c9.,, ~ICH 
OAH GATES CLOSE □ 

~ ' ,, ~.,. • '' •• , •• ' 'I" ' ·,, 

111.Je 

l 
SANK FULL 

_1 
-2 
-3 

..... •----,- ·•-•·· ·- -,-.,.•~ ---◄·- • .., ............... ~ ,_ 
RAT.ING T~BLE 

ELEV A"EA 
---- ---- . 

791,51J. lJ • 0 0 
795.9C 207. 9c 
301.34 1272,28 
302, 13 1569.52 
3D3. 61 2155.70 

-

CROSS SECTION 12.6 

CFS 
•• L. 

a.oo 
1Lt12. 71..t 
3160.00 
391iJ.00 
556,.00 

uA MA GE 

o.oo 
a • o o 
G.oo 
o.oo 
u.oo 

·CHANNEL 

o.oo 
o. a o 
o.oo 
o.oo 
o.oo 

NON-DAM 

o.oo 
o.ao 
"U. o a 
o.oo 
o.co 

;·, .,... 

~ • <. • 

·•>- ••• • <It••• H .. , 

CSM 

a.oo 

3160.CO 
3910,GO 
5560,00 

PAGE ,40 •• 

CRITICAL 
·ELEV 

797,22 
797.76. 
798,68 
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.~SP2 .·•:~8/1Y74' 

';!ff:b, 12nJ 

I 
1, ,. 

I 

FLAT RIVER FLOOD HAZARD A~ALYSES 
DAM GATES CLOS~O 

'MONTCALM CO.,, MICH 

ELEVATION 
, .. , 791, 50 

·- -· - -,• --'·••,---'~- .... , .. ·---- ... _,..,...._ ~-' --- -

7g 2 • Q 0 
79 3 • 0 0 
794, 00 
795,00 
796,00 
797,00 
798,0J 
799,00 
BOG,00 
8J1,00 
802,00 
803,00 
804,00 
805,00 
806,00 
8 □ 7, o o 
8 □ 8. n 
BG 9, 0 0 
610,00 
811, DO 
812, □ D 
813,00 
814 .. 00 
815, 00 
816, □□ 
817,00 
818, □ 0 
819,00 
82C,00 
821, Oll 
822, 00 
82 3, 0 J 
82,. 00 
625,00 
826,00 
827,00 
828,00 
s2 g, o o 
83C:,0 □ 
831, 0 0 
832,GQ 

CROSS 

... -r 

KO TABLE 
SECTION 12 ,6 

KD 
•O, 00 

£,J, 69 
7 2 8 0 ~7 

2751,93 
6363,SJ! 

11799,28 
I• 19201. 85 

292B7,76 
,2322,14 
58193,82 
782B3,64 

105338,33 
138858,9G 
177313, 38 
220655,01 
268739,18 
3217 2C, 92 
38116c, 65 
"'1-5377,89 
512979,51 
581IJ71.f, 21 
63%10 ,59 
7G2366,C9 
768862,80 
813638,56 
882335,50 
979131,68 

!J91947, 14 
1221379. 72 
137%32,91 
1547833,42 
1728001, 46 
19i3342,tS 
2109668,89 
2311140,80 
2522308,98 
2739582, B7 
2964532,62 
3196631,83 
3440070 ,90 
3695087,90 
3gQi.9iS,42 

AREA _, 

' 0, 0 0 
4, 7 3 

32, 24 
80, 8 5 

1'43,79 
215, 71 
311,32 
44 7, 2 7 
626,79 
649, 4 5 

1149.77 
152C,2L+ 
1910,50 
2316,31 
2735,21 
3167,9D 
3615,99 
~072,77 
4534,79 
5001, 0 2 
5472,80 
5987,08 
6538,79 
7133,37 
7819,59 
8601,65 
9479, 55 

10451,82 
1145C, 07 
12484,48 
13519,30 
14554,30 
iS589,3G 
1662t,.3Q 
17659,30 
18694,30 
19729.30 
20764,30 
21799,30 
22834,JO 
23669,30 
24SU4,3G 

'' -
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FLAT RIVER FLOG~ HAZARD ,A~ALYSES 
□ ,M GATES CLOSED 

MONTCALM CO,, MICH 

SEGMENT TABLE 
CROSS S~CTION '12,6 

'ti•' 

VELOCITY INCREMENT= 'u,DO FPS +- __ _ 
------ .. -- .. '► ---~' ..... - -- - .... ,_,.,,, ,.___.' ·- .... , __ ~· •· --- ... ------' - '---------------------- ,. _______ , - '--, ----- '. - •• ·- --- ? -------·· --·••f<J;, -

CSM TCUL 1 
N 

SEG NO 
2 
C 

3 
N - ' -

---------------------------------------------------------------------------------~--------------------------------------DISCHARGE CFS 3160, CO 
3160,GO VELOCITY FPS _,, --"' J, 52 

CORRECT WE!GHlEO VEL = 3, 51 

DISCHA"G! CFS 
Jg10,oo VELOCITY FPS 

CORRECT WEIGHTED VEL = 

DISCHARGE CFS 
5500, 00 VELOCil'Y FPS 

CORRECT WEIGHTED VEL = 

Jg 1l, 0 0 
3,55 

3, 5 3 

5560, 00 

gQ,40 
1,16 

.. ,_..., 
J. ... C. 

2~28,56 
J,96 

2765, 74 
4,11 

,_ .,.,.. 
"t -~ ":ll 

673,17 
, 1.11 ' 

1053,86 
1,28 

. ·~· -

• ,.., 'I 
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, MSP2 

,, ., r , ·' 

... 08/13/74 
~3/12173 

•. , 
FLAT ~IVER FLOOa HAZARD AhALYSES •- HONTCALH CO., HIGH 
DAM GATES CLOSED 

- >~ H ............ ,- ,,,_, - ,-1-- ~,-- • '- ••-- • ,.,, ,,_.__f • ... ·- s.-•• ....,.._ 
_;'RATING.TABLE 

CROSS SECTION 12.9 

tO 1-1- '" f>I.., ,_,, 

NO, AREA 
_ _,_ _____ ~ -· ·-·-·-, 

CFS -••-·---··ACRES FLOOOEO··-------
DAMAGE CHANNEL NON-DAH, 

CSM 

o.oo ti• 0 0 J 192.3c, o. □ o iJ.co o.oo o.oo 
BANK FULL 798,10 394.12 1838.09 o.OO o.oo o.oa 

o.oo o.oa ,---1 8.J2.27 1042.55 316J.OO 0,00 :31€:0,00 
o.uo G,00 --2 803.~6 1245,61.t 3910,(liJ o.oo 3910,C.0 
0 • U D o.oo -3 804,57 1670.99 5560.00 o.oo 5560,00 

_,.. .... •f-<-• 

••••••••••••••••••••••••••••••E~RORS DETECTED IN DATA-CHEC~ RESULTS CAREFULL~•••••••••••••••••••••••••••••• 

,,-- - . 

CRITICAL 
ELEV 

797.18 
797. 72 
798,81 

<> 

~• I ,,, ' f ~ ' 
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ws.P2 · ◄•.' ~ ~i~ j,·1·4: 
' «i!IP',3,12173 

. ,, 

,, 

I 

FLAT RIVER FLOOD HAZARD ANALYSES - HOMTCALH,CO,, MICH 
'04M GATES CLOSED ' ' 

41 PAG[. 
,>,1K .. ' ,., 

• I 

., 
KO ,H9LE 

) CROSS SECTION 12,9' 

•-· .. • •• : •. - •. "· ---"··--··· ··'-• -·•, ••. ,ELEVA TIONI KO AREA 
792.30' a •10 o I 

I 
Q • 0 0, 

,.,, ..... - ·" .. ' ... ·- - ',.,,._, -· . ~ . .., ... --
') 793,CJ 14.t.i.4 2, 50 

791.... OiJ 1175,09 49. U 7 
_.H • -•'-

__ ..,. ____ ...,.. ___ ,.._., _____ - - . .., 
795.00 4220,78 119,80 

') 796, 00 9542,36 201,19 
797,00 16&37, 71 '289,38 

t., ~ •~·-· ~1--.. ..,,_,..,., ______ ~,... •• , ~ - •·· ... 
79~.oo 25480,55 384,15 .... ' - ~ - .... ,...,...~ 

-~ . ' 799,00 36581. 97 487,49 
800, 00 50488,18 614,27 . . . .. 
801,00 6722Z,33 7 80. 4 6 

I . ) 60 2, JD 87125,56 984,16 
B03,00 1105'38,94 1226,52 
so 4. o a 138361,27 1506,05 

0 
80 s. o o 170956, 93 1809,18 
806,0 □ 207809,74 2124, 95 -•-- .. --- - - --- ·- ------ 8D7,00 248556,30 2452,29 

) 
8UB,OO 293142,57 2791, 2 0 
809,00 341468,06 3143,12 .. -- . . .. 
810,00 392492,04 3510,17 

,) 
611,CO 447819,50 3909, 66 
812,00 S0794Lt,3l: 4345,04 

•• ~ •~-•H -~-~ •• ... .., 
813, 00 573811,45 <+826,74 
814,00 645C52, 59 5A5,03 
615,00 721908,99 5895,78 
810,UO 804839,75 6485,68 
617, 00 895654.01 7100,84 
610.UQ 993672,18 7728,5.5 
619.00 1G98708, 69 8371,76 
620,00 12126<,3, 7G 9018,CS 

.J 821,00 1336182,16 %67.<,J - -·· - -- 622,00 1463909,88 10317,30 
8 2 J, o o 1598190,17 10%7,23 

, ) 824,00 17360&6,09 11617,23 
625,00 1!79810 ,35 12267,23 
826,00 2027631,92 12917,23 

u 827,00 2180297,60 13567,23 - - -------
826,00 2337573.20 14217,23 
829.00 2501375,53 14867,23 

I.) 830,00 2671786,72 15517,23 
831,00 2848667,51 16167,23 

,J 

_, 

~ 

Q 
~ 

(~'•·· 1t -~ 
;' 

·.• 
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FLAT fiIVER HOO~ HAZARD ANALYSES - ,110NTCALM CO., ,MICH:' 
OA~ GATES CLOSED 

SEGMENT TABLE 
CROSS S€CTION 12,9 

., ... ,,, 

, , . _____ .. "' .. ,_ •. , , ... ,~ , VELOCITY I~CR.EMENT= O-.OO FPS , , , ... ,_ . •!+ .... 

--------·---------------·----------------------------------~------------------------------------------------------------
CSH - .. _ ·•·· TOTAL 1 

N 

SEG NO 
2 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------DISCHARGE c;:-~ 1160,uO 181,96 2%6,94 11. 10 - " - ' 3160,00 VELOCITY FPS 
-· ...., .. 

3.52 .86 3.63 '• 8 7 
CORRECT HcI,GHTEq '1,l = J.52 

DI SCH AR GE CFS 3910.00 334, Z 6 3557.35 16,36 
3910.0D VELOCITY FPS 3. 7 9 1. J 2 3.gs 1.01 

CORRECT ,<EIGHTED Vol = J.78 

DISCHARGE c,s 556C,OO 798,79 4723.SG 37. 72 
5560.00 Vi:LOCI TY F0 s 't.1g 1.35 t,.. Lt 9 1.23 

CORRECT W€IGHTED 1/~L -"-•-·-··- .. 4.17 

' ' 
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P,, 
"' ·,•tcoE•·; ,·•, 1 'AK'l, 

', 

"

10

ciLTAK-'~i
1 ',.J.J' 

, • 213'1 · ,t .c 53't .15"::7 

') 
' 

,OCRIT:, ' 7,97. 71 K6CRIT = ,', .230·1,.;, • Q7 33 • 1si.J 
OCRIT 798,21 K3CR.IT = 

• 3D22 t 1650 I > t 1372 
OCRIT ·799, 19 Ka CR.IT = 

., 
!,,! 

) 

,) 

' ' 
1) 

I ,) 

,, J 

'} 

I,) 

V 

u 

0 

" SIGMA' □KE 
,9936 o,oc_oo. 

• 9902 0,0000 

, 9759 0,0000 
' 

----••t ,---,--•1•·~~ 

I ' 

''□ K •• 
c,0000 

0.0000 

c.0000 ,8872 

' - ·•1 

,' 

ALPHA 
,1.,ooc o 
'' 
1,0000 

1.0000 

. A LPHA2, », •• ' BR IDA APPAR , AEXIT 
,1,0000 828, 0574 1086,16~8 0,9243 

' l 

1.0000• ~26. 34'32 1297,1911 1276,874'4 

1. o a o o 1111t,87!\7 1758,1708 1714,9753 

.., ____ ....... 
~ .. .. 
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08/13/74 
R u 3/12/73' 

I 

"' 1 ' ; "1' -" 1' ;,, 

, •I, 

FLAT RIVER FLOOD HAZARD ANALYSES 
DAM GATcS CLOSED 

MONTCALM CO,,, HICH 

'' ,RCAC SECTION 13,0 

NO, HW CFS HL TW CSM -· ····----,---~---- __ ..,.. ____ ,,, 
~-- +, "' 

0 792. 30 □ .oo 0 • 0 0 il. 00 . o. o a 
,-:1 802.43 3100', 00 • o ~ 802.39 3100'.00' 
-2 803.26 3910,00 .o 6 803,20 3910,JO 

-3 8 JLt, 81 556C,OO , 12 BO 4, o9 5560,00 

,.,....- '------ .. - -- - ----- ,... ___ - - - '" 

MIN ROAD ELEVATION 812, '+O 

BRIDGE TYPE 2 G!ROE~ BOTTOM ~IFYATTON; 

' '' , PAGE 

·' • I ' 

OPENING NO e== 1 
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,l' WSP2 • 0.8/13/7~ 
R:., u 3/12/73 . 

' . 

NO, ELEV 

..... ---···. --~-..... 

0 H2, 30 
BANK FULL 7913. 11j 

--1 8i)2. tt,g 
-z S '3, 33 

- 3 3J'+• Rg 

• j , I' 

.FLAT RIVER FLOOD HAZARD AN~~YSE~, - ~ONTCiLM,C □: ,· HiciH 
DA~ GATES CLOSED ' ' ' ' 

> -,t •I ' 

RATING TABLE 

CROSS siCTION 13,02 

' - + ~ 

AREA CFS . _________ ;ACRES FLODCE □---------
OAHAGE CHANNEL NDN-OAH 

o.oo o.oo o.oo 0, 0 0 C , 0 0 
39S,12 1796,52 0,00 0, 0 u 0, 0 0 

1 □ 97.16 3160.00 a.oo 0,00 C,. 0 !J 
1310,32 3910,00 0,00 a.oa (i. 0 (I 
1775,76 5560,03 o.oc a. o o 0,00 

CSM 

0,00 

31& □ ,uc 
3g10,r;o 
5560,00 

••••••••••••••••••••••••••••••;RRORS OETECTEO IN DATA-CHECK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 

/"· .,. ;r:, 
\· ' ' ( 

_,. -- - ' 

___ ,_,...' 

CRITICAL 
ELEV 

797,1B 
797,72 
79B,B1 
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·• C8l13/7', ;f/fu 311211 3 

q3,()i)l 
·-1!;_,J ', ~ ,_ . 

" 'ei. 
FLAT "Ive" FLOOD HAZARD ANALYSES _, HON:T~ALH, CD,:, HI,CH: 
OAH GATES CLOScD 1 

"'" 
' ' 

-~-+«, •• ,.•., ,.._ , ..... ~ -

~. 

,_ 4 • " -

' ' 

ELEVATION' 
- ' 732, 30 

793,00 
794.00' 
795.oo 
790.GO 
797.'0i) 
7qs,oa 
799.00 
B0iJ,00 
801.Q0 
8J2.0U 
803,Q;J 
804,00 
805.00 
8J6,00 
·ao1.oo 
8!18. DD 
BC 9, 0 J 
B1C,CJ 
811,0iJ 
81:Z,OO 
813,GO 
81L+,OO 
815, 0 0 
816,00 
817,00 
818,00 
819, 0 0 
820,CO 
821,00 
822,00 
82 3, 0 0 
82'+,00 
B25. 130 
826,00 
827,00 
828,00 
829,DO 
830. 00 
831.00 

KO TABLE ; 
CROSS SE,CTION 13,02 

KO 
o.oo 

14,39 
1175,05 
4220,74 
9542,32 

16637,67' 
25460,51 
31:581,49 
50431,31 
67190.71 
87037,97 

110417,73 
138052,75 
170417,19 
207003,53 
247435,uS 
291658,05 
339573,51 
39015-?" 75 
444991,07 
504550,93 
569766,69 
E4027o,80 
71€:316.42 
796336. 35 
888112,35 
984973,Gl 

1086742,57 
1201260 ,87 
1323217,34 
1449306,01 
1581640,07 
17179 25, 86 
1859779,56 
2005055,92 
2156301. 87 
2311L.87,96 
21'73089,50 
2E41186,24 
2 61585E, 38 

,, 

AREA · ,-,-- o,oo' 
2,50 

49, 0•7 
119. 80' 
201,19 
289,18 

,38<+,15 
487,L+9 
614, 27 
780,46 
98L.,16 

1226,52 
15:i6,05 
1809,18 
2124,95 
2<+52. 29 
2791. 20 
31L+3,12 
3510,17 
3909,66 
4345,04 
L+826, 7 L+ 
53<+5, 0 3 
5895,78 
6485,68 
7100,84 
7728,55 
8371,76 
9018,05 
g667,43 

10317,30 
10%7,23 
11617,23 
12267,23 
12917. 23 
13567,23 
1'+217,23 
14867,23 
15517,23 
H167, 23 
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FLAT RIVER, FLOOD HA:ZARO, ANA'LYSES 
D~M G~fES CLOSED 

•• ' 
- MONTC~LM 

,... ... , ., ,. . '1"'' ••• 
SEGMENT TABLE 

,CROSS SECTION 13.02 

' ' ' co., ~ICH' ' . 
PAGE 43S 

1'' i 
'• •, I f •' -· l, I,' 

,, ____ , ..... '. .. ,- .,. ,. VELOICITY INCRE:HENT= c.oo_FPS. _,_ 1
' 'J, • .,., .. '"'· 

,.,,, 

-- - ----------------------------------------------------------------------------------------------------' 
CSM TOT AL 1 

,N 

SEG NO, 
2 
G 

3 
N 

------------------------------------------------------------------------------------------------------------------------' ' 
DISCHARGE CFS 3J.6C, 00 204,58 2g,:s,u 12. a o 

~11e.u.oo V=._ LDC ITY FPS 3.4 □ 
. ., 

,84 :5 •. so ,84 • 
CORRECT ~EIGHTEO VEL = 3.39 

OISCrlARGE CFS ·3;110.co 357,38 353:3,36 19,23 
<1110.00 VELOCITY FPS 3,65 .98 :~ • 82 .% 

CORRECT HSIGHTEO v:,L = J • 6 4 

DISCH~RG£ c•s 5~;00,00 362,07 465,l,29 39,64 
~~560,DO V::LOCITY FPS J • 98 1131 •+. 29 1,17 

CORRECT HcIGHTEO EL =- ·---- J, 96 

---· -·- -~· ~, _ _. .. ,. ____ , ✓•-
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FLAT ~IVER FLOOO'HAZARD ANALYSES• HONTCALH co 1 , HICH 
OIM GATES CLOSoO 

... ' ! 
~ATIN,G TABLE 

CROSS,SECTION,13,5 

NO, ELS:V A~EA CFS ----------A~H~~ FLOOOEG----------
GAHAGE CHANNEL NON,•DAH 

G 79~.H o.oo a.co o.oo O,iJO 0, 0 D 
BANK FULL 797,H 237,,B 1281,09 0,00 a • o o C, a 0 

-1 8 □ 2,69 11a,.2s 316 □ ,oo o.oc :i. a o c.co 
-2 '3i)3. S3 1'+27,36 3g10.oo O,GO O,OD C, 0 0 
-3 ~a5,1C 1943,49 5500,00 0,00 a. a o 0,00 

CSH 

3160,00 
3910,CO 
55&0,00 

•••••• 4 •• 4 •~•••••••+••••••••••ERRO~S DETECTED IN DATA-CHECK RESULTS CAREFULLY•••••••••••••••••••~•••••4••~• 
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' •• ' FLAJ •RIVER FLOOD'HAZAR □ ANALY~ES 
01,1 GHES, CLOSED 

HONTCALH• CO,, HICH 

'+-••~••' ·~-.. ,-- _,, ... - .. ,,.,. ELEVATION 
794,30 
795,DO 
7%, OG 
79 7. 0 J 
798,00 
799.00 
600,GO 
801,00 
80 2, 0 0 
803,0U 
804,00 
805,Q0 
8GS.OO 
807,00 
ea a. a :l 
80 9, 0 U 
81Q,0() 
8f1,0~ 
812.00 
813,00 
e14, o o 
Bi S, 0 U 
816,00 
817,00 
81 a. o o 
819,00 
82C,OO 
621,00 
822,00 
82 3, DD 
824, 00 
625,C!J 
826,00 
827,DO 
82 8, J 0 
82 9. o o 
830,0(l 
831,00 

CROSS 
KD TABLE 

SECTION 13,5 
KO 

O,IJO 
669,08 

3344,71 
791.t-3,02 

14581,57 
24361,41 
37517,53 
53827,47 
73421,19 
96823,41 

124747,9C 
1?78 lt3, 44 

238239,29 
2849 99, 75 
335295,79 
380269,.32 
444062,11 
502617,19 
562597,74 
€23916,31 
69iS6i, lt8 
769863,5D 
856299,57 
9'18364,53 

1044337,47 
1144617,19 
1247326,56 
1353915, 65 
Hc42 31, 58 
1577866,99 
1695799, 89 
1816914, E7 
1942089,15 
2070686,94 
22G3664,22 
2341037,47 
2482822, 78 

AREA 
a.co 

34, 83 
99,'7\l 

177,14 
267,79 
4'.)6,67 
577, 76 
775, •6 

1003,70 
1271, 60 
1575,41 
1908,71 
2258.49 
2617,91 
2983,27 
335'+, 34 
3732, 14 
4121,33 
4526,13 
4946,27 
5384, o 5 
5656,26 
6346,08 
6841, 49 
73'+1,UO 
7843,79 
83<,8, 51 
8857,93 
937G,80 
98!37,12 

10410,12 
10934.66 
11466, 28 
12000,27 
12539, 77 
13079,27 
13618. 77 
14158,27 
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•• FLAT RIVER FLOOD HAZ•RD ANALYSES MONTGALH ·co,; MICHi 
DAM GHES Cl'.OSED 1 

I ' 

SEGMENT TABLE 
CROSS SECTION 13.5 

, ' 

~ELOCJTY INCREMENT= c.oa FPS 

,, 
" - ' t< 

•-·• ... *· .. •-··• .. --.. , +.- ' ' ,.~ 

PAGE 4~S 

-----------------.------------------------------------------------------------------------------------------------------
CSM 

- J. ..... 
TOTAL 1 

N 

SEG NO 
2 
C 

3 
N 

---------------------------------·~------------------------·-----------------------------------------------··-----------DISCHARGE CFS 3101:l.OO 1&0.&3 2516,20 1183.17 
3160,00 VELOIC !TY !="PS , :3 • 3 5 ° .33 3.68 1.!t8 

CIJRQECT WC:IGHTED V€l = J,. 34 

DISCHARGE CFS 3911J,00 272.27 2978.:72 b5 9 • 0 1 
39:Lo.ao 1/~LQICITY FPS J,51 1. o 3 3.92 1.&4 

CORRECT NE!GHTE□ V:l = 311 ~Q 

DISCHARGE CFS <;Soli,~O 628.57 3871.'00 111&0.43 
?560.00 VELOCITY F?S :3,71 1. 2 6 4 • ,29 1. 93 

CORRECT WEIGHTED V!L = J .. re 
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l'IU• ,ELEV 
' ' 

' " 

FLAT RIVER FLOOD HAZARD ANAL!S~S 
DAH GiTES CLOSED 

I, •• HONTCAi.i1: co.,,· MICH 

--- --~--· _, . .., ,~ .,. . RATING. T.~BLE 

CROSS SECTION 113. 99 

AR£A CFS --=-======ACRES FLOODED-=-~-=----
CAHAGE : CHANNEL NON-OAH 

CSM 

---- ------- --.--, -~-~-- ... , -- ___ ... _ 

J 
BANK FULL 

-1 
-2 
-3' 

792. S 0 
830. f,Q 

B02.88 
8 03. 7 2 
805.25 

C • Q 0 
6Lt3.5Lt 
gg7.1g 

1131..., 82 
J<,05,76 

a. o :J 
2<,5<+. 75 
3160,00 
391'J • e0 
5560.00 

c.oo 
c.oo 
c.oo 
o.oo 
0 • 0 □ 

o.oo o.oo o.c.o 
o.oo o.oo 
o.oo 0,00 3150.00 
o.o □ G .. oo 3910.00 
o.oo c.oo 5560.0~ 

CAR~FULLY~~•~••~~~~•~~•~••••~~•••••~•~• 

r.i:;iTTTr.lll 

ElEV 

798'.32 
798',81 
?99,65 
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FLAT RIVER FLOOD HAZARD 
OAM GATES CLOSED 

,,., .• 
" 

ANALYSES - MONTCALH:·c'o.·, ,'MIC~' 

.' 

KC TABLE 
CROSS SECTION 13,99 

'1- - ,_ -------- ......... - ' -

EL£VATION 
792, 50 
79 3, 0 0 
794.0Q 
79 5, a o 
79 6, 0 0 

.. •• -,-l-.- - - -- - -- _____ __,. -••• ~--.- ~-•- 79 7, 0 0 
798,DO 
799,00 
80:J.OO 
601,00 
802.00 
803,00 
80!+,00 
805,00 
8CO,UO 
8Q7.00 
80 8 • 0 IJ 
809,DD 
81C. 00 
811.00 
812,00 
813, a □ 
81'+, 00 
815,0U 
816, 00 
817,00 
818. 0 0 
819,0D 
82 C. 0 0 
821,00 
822.00 
82 3, 0 0 
82u,oo 
825,00 
826, 00 
827,00 
828,00 
829.0!J 
830.i)O 
831.00 

... ~ 

' KO 
0. :JG " 
5,53 
9. 30 

695.64 
3699.31 
8846. 76 · 

.14855.71 ' 
24027,44 
37273,69 
53233,31 
72099,65 
93479.38 

117244, 78 
143408,42 
17211C,11 
203421,64 
238203. 80 
281945,16 
333734. □ 0 
392602. 38 
457885,89 
532228,43 
E1'+736,35 
70 5379, 27 
801851.92 
gJ4964. 91 

101'+541,37 
1129119.29 
1248048, 52 
1366479,% 
14'+7451,07 
1511074.61 
15935'-7,85 
1688601, 75 
H70411,1G 
2072433,07 
2307G83,66 
2560660 ,E9 
2834109,05 
3128393,32 

.. , .,, AREA 
, o.oo· 

• 0 9 
1.os 

39, 56 
112,92 
198,24 
295.09 
421,48 
558.53 
702.93 
855.90 

1015,93 
1182,78 
1358,92 
1543. 43 
1742,20 
1999,71 
2429, 0 3 
2921,79 
3447,48 
4005,68 
4607,97 
5221,34 
5841. 55 
6467,65 
7097,22 
7730,29 
8369.62 
9012,33 
9001,30 

10439,46 
11273,01 
12663,36 
14169,27 
16158,29 
18251,68 
20588,57 
22925,46 
25262,35 
27599,24 
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. ' ' FLAT RHER FtOOO• •HAZJ\RD ANALYSES - MONTCALM CO'., MICH 

DAM GATES CLOSED 

SEGMENT TABLE 
C~OS5 SECTION 13.99 

' ' PAGE' 45S 

' ' 

. - VELOCITY 'INCPEMENT= Q.00 FPS , 
------- r __ , • ., ,. ___ ,..' ... -, . .,...,,. ---•• ..,..,...,., .. ' ...... -• ·-+-.- - . ______ .......................................................................................... ,., • ......... ,, - '., ............ • ........ • ................... '----- _, 

CSH ' TOTAL 1 
N 

SE G, NIO 
2 
C 

3 
N 

----------------------------------------------------------------------------------------------------.-------------------DISCHARGE CFS _,31EO,OU o.oo 31Lt5. 2& 1'+. 74 
" .. 31&0. 00·' VcLOCITY FPS 3,22 □ .ac 3,21 .rg 

CORRECT WEIGHTED VSL = 3, 21 

DISCHAPGE CFS 3910,00 0 • 0 0 38 !2. 73 27. 2 7 
3910.00 VELOCITY FPS 3, 51 :J, 0 0 3',51 .92 

COR~ECT WEIGHTED VEL = 3,50 

DISCHARGE CFSi ssce.oo I). ,J 0 5491,06 68, 94 
5503,00 VELOCITY FPS 4, 0 7 J,00 4, 0 8 1, 12 

CORRECT WEIGHTED V'cl = 
-- _.__ 

14. a o 

•• : ... , 

:1 ,r 
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; COE. i• ., : ·A~9 
, 68 67 • , , 5595 

□ L TAK 
, 12 71 ' 

OCRIT ''798,S □ KBGRIT • 
,a1ae ,og&,J ,1228 

OCP.IT 799,02 K9CRIT • 
• 8872 '. 7,6•,, ,1213 

OCRIT 1' rice.as KBC~IT • 

SIGMA'' 
~a~s2, 
I 

,8667 

,8518, 

... .., ~-- ~--- ---·-~-- ................ '.•··: .. ~ .... ,, # • . ' 

OKE 
0,0000, 

0,0000, 

0,0000 

,'DK••••• 'M U,0000,, ;:,'09Js 1 

o.o □ oo 

o.oooc , 6250 

,,.ALPHA 
1,0000 

I 

1.,00GO 

· 1,0000 

ALPHA2 
1,01.100 

·1,0000: 

1,0ilOO 

BRIOA 
res,. 40 26 

781',1982 

I' 

I 

,' . APPAR.
11 

AEXH 
, 10'2g~4s1~ J o.,t77 

'. 
: ''1 ' '' 1' • ,, ' 

1186,1592 1127,9965 . ' ' 

1498,8&63 1400,2&&6'1 
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FLAT RIVER F~OOQ 
D~M GATiS CLOSED 

NO, HW 

' □ 1g2.oo 
-1 603.10 
_2 80l.t.1Q 
-3 605.65 

11,, ·• ' : : • , i , I 

~AZ ARO ANALvs'd - MONTCALM co,, MICH 

' CFS , HL TH 'CSM 
' 

0. (i O I o.oo o. o o o.oo 
3160,00 ,22 ao2.g4 31&0.:!0 
3910.0iJ , 3 2 803,H 3g1c.oo 
5550,uO ,52 805.33 5560,00 

MIN ROAO ELEVATION 612.L+O 

GIRDE~ BOTTOM ELEVATION = 800,00 

'' PAGE , 4GB • ''' 
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OPENING NO,= 1 
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_, 1 .. , ,'- ,l • FLAT RIVER Frnoo 'HAZARD ,ANALYSES - MONTCAL~ co., MICH,, 
DAM GATES CLOSED 

,, r', s,• ' . ' 
'I 

'' -

- "' ' 1-•-H"'• ...... -..,.,.,.•••-•-~ •--•••~-- RATING TABLE 

CROSS SECTION 14,1 

'NO. ELEV A~EA 

a 792, 5C ' O.GO 
BANK FULL 81)0 • 5 il Ei43.5't 

~1 803.38 1077.Sc 
-2 3 J4. 3 J 1238.&¼ 

·:,_ 3 a OS. 1 C 1552,35 
••••••••••••••••••••••••••••••ERRO~S 

CFS 

o.oo 
2352.41 
31&0.00 
3910 ~ OD 
5560.00 

----------ACRES FLOOOE □---------
DAMAGE CHANNEL NON-DAM 

0 .o 0 
a • o a 
c.oo 
o~oo 
0 , 0 0 

'O • 00 
□ .ao 
a.oa 
g !! 0 (! 
a.oo 

o.oo 
0,00 
0, 0 0 
0 !! 0 0 
o.oa 

CSM 

0,00 

3160,00 
3910, 00 
5560,CO 

OETECED IN OATA-C~ECK ~E SUL TS CAREFULLY••••••••••••••••••••~••••,...••• 
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FLAT ~IVER FLOOD HAZARD ANALYSES - HONTCALH co,, ~rci 
□ AH GATES CLOSED 

1' KO HBLE 
CROSS SECTION

1

14,1 
ELE.VAT ION KO AREA 

79 2, 50 o.oo 0,00 
79 3, 0 0 5,53 • 0 9 
79e,OO q,36 1,05 
795;(!0 695.6¼ 39; 56 
796.00 3699,31 112. 9 2 
7'37, 00 8646,76 198, 24 
798,00 14855,71 2 95, 0 9 
799.QO 24027,44 421,48 
80:J,OO 37273,69 558,53 
801,QO 53233! Ji 702, 93 
802,00 72G99a65 B55,90 
B03,00 93479,38 1015,93 
8U4-,0 □ ii724-L+,7& i1B2,7B 
BC5,00 143408,42 1358,92 
806,00 172110,11 1543,43 
BG7,0J 203421,64 1742,20 
808,00 238203,80 1999, 71 
80 9, iJ I) 281945,16 2429,03 
81G,UU :;33734,ou 2921,79 
811.ou 392002,38 3447,48 
812,00 457685,89 4005,68 
B13,0G 53222B,43 4607,97 
814,0u 614736,35 5221,34 
615, Oil 705379,27 5841, 55 
810,0U 801851,92 6467,65 
817,'J0 904964,91 7C97,22 
818, !JD la 14541, 37 7730,29 
819, 0 0 1129119,29 6359,62 
620, OD 1248046,52 9012,33 
821.0~ 136647'3,'36 5661.3:3 
822,ljQ 1'47451,07 10439,46 
e2 3. a o 1511U74,81 11273,01 
824,00 1593547,85 12&&3, 36 
B25,00 1c88601,75 1'+169,27 
626,00 1870011, 10 16158,29 
827,jQ 2072433,07 18251,68 
B28,00 23u70B3,66 2058B,57 
829,00 2560660,69 22925, 46 
83G,VO 2934109,05 25262, 35 
831,00 3128393,32 215gg, 24 
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FLAT ~IVER FLOOD HAZARD ANALYSES - ~O~TCALH,CO. ,, HIGH, 
DAM GATES CLOSED 

11'• SEGHE.NT TABLE 
CROSS.SECTION 14,1 , 

VELOCITY INCsSHENT= C,00 FPS _ .. ' .. ----- - . ,,. ,~_-, .. - - ·- ... -- '_. _______ ,,_" ----- ._, ______________________________ .. -------------· _____________ .,: ·--------------
CSH TOTAL 1 

N 

SEG NO 
2 . 

C 
3 
N 

------------------------------------------------------------------------------------------------------------------------
DISCHARGE CFS 31€0,0~ a.oo 3141,23 18. 77 

3160. 00 V~LOCITY FPS 
~. 

, 2. 98 
, .. ,, .. . o.oo 2.96 • 77 

CORRECT WEIGHTED VSL = 2.97 

OISCHAPGE c•s 3910. oc o.oo 3875,81 34,19 
3910.00 VC:LOCITY F?S 3.23 o.oo 3.23 .8 5 

CORRECT WSIGHTcO VeL = 3. 2 2 

DISCHARGC: CFS 5560,CO o.oc 5471.24 68.76 
5560.00 Ve LO CITY FPS 3.68 ,J • 0 0 3,70 1,05 

I 
CORRECT WEIGHTED Vol = 3,68 

' ' . 

'I 

' -- J. 
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' ' < • FLAT RIVER FLOOD ~AZiRci ANALYSES - MONTCALM CO., ~ICH 
D•H GATES CLOSED 

,, ____ ,,, .. ' ,\ 

PAGE 48 
i' 

-·, 

• 
RATING TABLE 

• +-• ~ ... ....._ ___ ,_ ----- -- - --- .............. , ............ --.,.1 • ,. ,,, ........... ,, ' .... , .. , ➔ , .. ... ... ',, •• -+-·t-• ~- __ ., •• ,.., .. ,...--, --- -· .... , •• ,l. ... ,., 

' -
NO, ELEV AR:A 

--· ... ,.,..~ .. - ·--•·" .. ,'' ----,--., -

J 794,20 o.oo 
BANK FULL 7q7. 20 271.63 

,-1 8 "3. 8 2 1669.17 
-2 ~J4,78 1954,86 
-3 8!Js.sg 2592.50 

••••••••••~••~•••••••••~••••••~RRORS 
·- .. .,. ---- ------- ---

CROSS SEC1ION 14o3 

CFS 

0. 0 U 
985.BO 

3160, C 0 
3910.00 

"5560.oa 

-c--------ACRES FLOODED---------
CAMAGE C~ANNEL NON-OAH 

o.oo o.oo o.oo 
o. o a o.oo 0. 0 0 
o.oo o.oo c.ao 
c.oo 0,00 o.oo 
0,00 o.oo G,OJ 

CSM ,CRITICAL 
ELEV 

• • • ... , •• •• --f • e ,. -••~• • 

o,co 

3160,{;(j 797.81 
3910.00 798.H 
55&0.00 798.97 

DETECTED IN OAT A-CHECK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 
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FLAT RIVER FLOOD HAZARD ANALYSES - MONTCALM CO,, MICH 
DAM GATES CLOSED ' , ' 

,..,..,:... '; ,, 
KO TABLE '' C,ROSS SECTION 14,3 

' ELEVATION, KO AREA ... .., ' • " • -- ·- --,-.---·--- -·- -·-- ·- •• •t• ... 7g4, 20 0. 00 
I I,. o.ao 

ns. oo 191, 23 15, 2 2 
7%. 00 2795,80 110,42' 
791. u a g13g, 16 243,14 
79a.oo 113589.74 3%; 43 . --·- _.,, ____ .... ., _______ , .. -- 7gg,oo 34364.11 so1.n 
aa.G, aa ·-· 52780,6, 754.29 
801,00 74g27, 16 955. 8 9 
80 2.IJO 100827,47 11%,71 
8D 3, CD 130518,54 14Ci-8,35' 
BCt+,00 16397C,68 111g,5g 

.... ~ 605,00 201053, 72 2021,99 ... 
806,00 21.+2963.31 2365.35 
807,00 290129,67 2755,07 

... , - -~ •-• H 0 - 808,00 342705,23 3185,14 ····-· - 809,00 4010 22, 73 3656,43 
810,00 465583, 79 4168,62 
811.00 ~37375,31 4720,81 
812, o a 616540,72 5315, 9 7 
813,00 700831,33 5954,33 
814, 00 7go787,45 6630,20 .... -·-·----- ...... 815,00 888423,80 7376,19 
816,00 984668,52 8216,25 
817,00 1094gg5,02 g175,43 
818,DO 12zgg51,13 10202,53 
819, 00 1383857.22 11452, 69 
82C,00 15498L.3,14 12045, 77 -- -- - . 
821. ~o 1717887 ,42 13867,46 
822,00 189778g, 3g 1512g,39 
82 3, 0 0 208g145,35 16418,14 
824,00 2~06037,73 17750,85 
825,00 2536366,35 1gcg4,10 
82 6, o o 2780834,63 20483,14 
627,00 3042614, 83 21876,20 
828,00 3323966, 74 23276,20 
82g,oo 3621982,81 24676,20 .... . . 
630,00 JgJ7128,52 26076,20 
831, eo .. 26g868,5g 27476,20 

.. - ··- -··· 

t'.: ;}t; 
•~t'. ,. W· 

-,---::.-
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'FLAT RIVER FLOOD HAZARD ANALYSES - HONTCALH CO., HICH 
DAM GATES CLOSED ' ' '1 

' 

SEGMENT TABLE 
, 1 CROSS SECTION 14,3 

PAGE '~ss' 

J VELOCITY I~C~EMENT= C,00 FP~ 
---· __________ ......... , ..... ,,,.. ------ ._,. __ ,~, ~-~- ' __ • - - - • _________________ , -------------------- f ---· -- .. --------------~ • -------. - ·-----

" CSH,' 
' ' 

TCTAL 1 
N 

SEG NO' 
2 
C 

,,3 
N 

------------------------------------------------------------------------------------------------------------------------
or SC HA RGE CFS 31EO.GO 219. 69 

' 
29•)4. 21 36,10 

31e,o. Co VELOCITY FPS 
. . - .. 

2 • 1 J 
,._ - --•-· 

.12 ·- - . 2.21 .71 
CORRECT HEI GHT::O VEL = 2, 13 

DISCHARGE CFS 3910.GO 334,82 3529,42 45. 7 6 
391U, 01J Ve LOCI TY F 0 S 2,30 • B 1 2 • Lt 1 .&1 

CORRECT HEI GHTED VC:L = 2. J 0 

DISCHARGE CFS 5500.00 637.75 i.e12.&3 109.&2 
55&0, 00 VELOCITY F'P3 2.sa .% 2,75 .02 

CORREG T Hi:I GHTcD VE L = 2. 5 8 

- -· 

·- -

• 
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HSPZ • 08°/0

13/74 
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"' I • FLAT ~IVER FLOOD HAZARD ANALYSES - HO~TCAiH CO,, HICH 
OAH GATES CLOSED' 

,RATHG TAELE 

CROSS SECTION 1~,5 

' ' 
' ' •~ . ' " ' --- -

- . " ,_ •-·-• -

NO, ELEV AREA CFS •------•-•ACRES FLOODED---------- CSH 
DAHAGE CHA:,JNEL rwN-DAri , .. ... 

0 7q4. 6'J 0,00 o.oo o,oo o,oo ~.oo c;,oo 
BANK FULL 79~.70 215.37 1269,65 0,00 0,00 o.co 

-1 a ,11+. s 1 1531,6E 3160,0C 0,00 0,00 C,00 3160,00 
-2 8iJ5. L.5 1837,7 □ 3910,00 C,00 0,00 G,CJ 3910,CO 
-3 6)7,27· 2667,00 5560,00 0,00 0,00 0,00 5560,00 

• ...--- , ___ - ~,.! ·- ..... 

CRITICAL 
Et.EV 

aoo. u1 
800,63 
801.35 

•••••••••••••••••••••~•••••••~~RRORS DETECTED IN DATA-CHECK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 
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,HSP2 ·•~.08;13/74:• 
·1; ~ e 3/12173 

,;1 
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I ' ,, -~ FLAT RIVER F(boo 
DAM GATES CLOSED 

HAZIIRO ANALYSES HONT•C~Ll1 CO., HICH. 

I', ·4 

KO ,TABLE 

'' ,C:ROSS SECTION 14.5' 
... ,., -r· -- , ~ ••n-•- ._ _____ ,_ ...... ........,.,,. ELEVATION KO AREA 

79 l+~ 80 o • a o .. ' .. 
Ci,00 

795,00 7,50 • 9 .. 
7%,00 674,93 '' 31, 7 3 -- -~-,._., . 
797,0J 2847,35 87, 3 2 
796, 00 E936,98 :L59, 19 

_, ~-•, ' ... - ' . ' 
799,00 13016, 70 C~40,57 
e~o.ou 21341,31 :352, 57 
801,00 J289t+,62 !5'44,52 
802,00 50221,27 ll04, 69 
803,00 71775,25 1030,28 
80 4, 0 0 97245,31 1374,27 
60 5, 0 0 126756,77 1639, 15 
806,00 157721J. 96 2045,44 
807,00 185231,05 2!5-19, 29 
80 8, iJ il 23847&,82 3067,94 .. -- , __ - . --·--- - - -- - -~---- 60 g, 0 0 297852,70 3619,52 
810,00 363579,43 4ll73,46 
811,00 435368,47 ltir'29,74 
812, 0 0 512871,25 5;~88, 46 
813,00 596349 .17 51)49,10 
814,00 662654,53 6f+26,62 
815,00 717297,86 7097, 97 
816, 0 0 770660, 06 7ll64, 77 
617,00 857843,c2 8?83, 74 
818,00 947637,06 9797,26 
619, 0 0 1047713,39 1C9iJU,33 
820,00 1179982,98 12(?66, 94 
821,00 134 ➔ 1+90, 23 1366'+.24 
822,00 1540757,69 1s:ia2,so 
62 3, 0 0 1746CC3t+.56 16!)31t. 62 
824.00 1%9575,10 179q7.60 
825,00 2211651.€5 19lt-76.13 
826.00 2t.67l+73.1~ 20 956. 6C3 
827,00 2738556,18 22£+35. 61 
828,DiJ 3 □ 18534,29 23922.50 
829,00 33145J9,97 25l~J6. 8C3 
830,00 362g7o7,95 261391.28 
831,00 3%4777,15 2e;H5, 6& 
832,QO 4'20369,28 29B60,05 

(?r·:} 

. : ' 
PiGE 1, ~~K 
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l 
FLAT RIVER''FLOOD HAZARD AN~LYSES 
OAH GATES CLOSED 

•·.: 
HONTCALH co,', ,11rc'H, 

SEGHENT TABLE , 
CROSS SECTION 14,5 

PAGE , 49S 
,,, 

' 

VELOCITY ISCREHENT= O,CO FPS 
------------- - • __ .. __ ~--- - -• __ ,' _, ____ 1 ___ ' _________ 1 ____________________________ .., _______ •-•-------------• '"', I•·'•-"--••--•-

SEG NO 
CSH TCTAL 1 2 3 

N C N 

------------------------------------------------------------------------------------------------------------------------DISCHARGE CFS 3160,00 5, 32 2209,79 944,29 
3160,GU VELOCITY FPS 2, E6 .65 3, 07 1. 18 
CORRECT SC:IGHTEO 1/:'.L = 2.65 

DISCHARGE: CFS 3910,00 1J.65 2sgz.g1 1301::i • .£..i. 
3910,00 VELOCilY FPS 2,74 ,74 J.23 1.28 

CORRECT WSIGHTED V:'L ~ 2, 73 

DISCHARGE CFS 5560, □ G 26,21 3537,91 1995,66 
"'""'"'" .. 'VELO CITY FPS , ,. e no , <O • rn :;,:;,ou, ~v ,,J. u;;, ,ao J• l..lU ....... ;;, 

CORRECT WEIGHTEC VEL - 3. 0 2 

• 
' ,' 
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WSPZ,XEQ tB/l]J"',,. 
REIi' G 3/12/~J 

FLAT !<!VE!. FL00!J HAZ:.RD ANALYSES ~I ~o◄·i co.~ HIC:HI' 
OA:-t GATES CLOSED '' • 

-- - --· --- - . -,,. ~-,. ··- - - .... , ,RATihG UOLE 

cqoSS SECTION. 14o1 
'_._ __ 

tlO. Et.Ell AfiEA CFS ----------AC R:C:: S FLO 00£0-••-------• 
OAHAGE , CHANNEL NON•OAH 

J 7q;:,.1,~ c.oC! o.oo o.oo 
9ANK FULL 31)).1:,"J 374.01 1-d6.44 ll.OO 

-1 805.Hi 11.+36,.66 JH10.C:J 0.00 
, -2 e06.1H 11e2.49 3'HO.oa a.co 

-3' ~~i".:~4 2562'.13 55M.OO 0100 

0 • 0 'J 
0 • 0 0 
0. 0 0 
0 • 0 0 
:i. a o 

El• 0 0 
a.co 
o.oo 
G. 0 O 
C, 0 D 

'h, 

•• '-~ •• 1 

CSM 

OoGO 

3160.(!0 
3910. co 
5560.CQ " 

0 
••••••••••••••••••••••••••••••ER~C!<S OETECTEO IN DATA-CHECK RESULTS C:ARE:FULLY•••· .. •••• ............................. - .... .. 
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l 
1 
l 
' 

0 
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0 
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WSP2 XEQ 08/1317•1+ 
R.EII Ci J/12/73 

-
FLAT RIIIER FLOOD HAZARD ANALYSES - MONTCALH CO., MICH 
DAM GATES CLOSED 

AREA 

•-h¥•~-.......... 

ELEVATION 
796. BO 
797.00 
7'38.011 
799.Qi, 
B00 0 00 
60 1.. OCI 
•_,;. ~:. 111, 

KO TABLE 
CROSS SEC(ION 1~.7 

KO 
c.co 

5'3. '3'3 
2\125.71+ 
71~~. 60 

152ce.s9 
26121.Q7 
l.o0765 • 21 

0 • C 0 
7 • 85 

81.54 
186. 8'} 
2'38.'H 
1+32.89 
bi 'Jo 16 

--=-· 

PAGE 50 
~ . " ,_.. '~' ,,, 

PAGE 

CRITICAL' 
ELEV' 

800.26 
800.98 
801.7'i 

SOK 

, .. ,, 

,, . ..,. .,.'. 
' '' 
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i' 

0 
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0 ,·1;1 
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FLAT RIVER FLOOD 'HAZ'ARO 'ANALYSES - MONTCALM' co.' MICHi 
'DAM GATES CLOSED 

.. ... 1 KO TABLE 
CROSS SECTION 14.7 

--,- - •••• - ......... ~ .... ··-· ,- - - ....... __ .. +-•-+-• ' ELEVATION KO AREA 
79·0. 80 . C. 00 ' 0 • 0 D 
797,DO 59,99 , 7, 85 
798,GO 2025,74 81,54 
7gg,oo 7149,60 16&,69 
80 0, GD 1526E,59 298,91 
601,0IJ 26121,D7 432,69 
80 2. a a 40765,21 619, 16 
BO 3. G 0 59013,63 832,30 
804, OoJ 81038,21 1074,12 
80 5, 0 0 105825,29 1378,59 
806,D0 1::7302,95 1752,65 
807, DO 175290,t,2 2175,97 
80 8, 0 0 220183,16 2640,13 
809,00 272G95,7G 3129,34 
81C,OO 329862, C7 3636,95 
811,00 3g3zo5,g4 4169,63 
812, 0 D t,62333,99 't722,39 
813, G 0 531522,26 5307,07 
614,00 602791,71 5946,89 
815,00 EBU8C.62 6621,50 
816!GY 7?6296~ ?8 7381;02 
817,00 885443,07 8179,54 
818,00 1008&04,GO 9014,68 
819,0D 11i.2i.25. 77 9892,29 
820,CU 1285208,03 1C77B,50 
e21, o a 1Lf3737S,47 11669,15 
822,0\J 1596643,74 12558,97 
82 3, 0 G 1763765,46 131,.75, 67 
824,00 19J9293.02 1"386, 96 
825,00 212~795,75 153J9,70 
826,00 2310447,2U 16237,32 
82 7. 0 0 2507217 .1:l2 17172,24 
82 3. 0 0 2711U46,88 1811",91 
82'3.00 2922482,'33 19062, 7 3 
831,00 311+318G, '33 2001G.55 
831, DO 3373249,29 20956,37 
832, DD 3612794,40 21906,19 

,, 
",' PAGE SOK 
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FLAT FIVER FLOOD HAZARD ANALYSES-· HONTCALH co.; HIC~ 
OAH GATES CLOSED ' 

SEGMENT TABLE 
CROSS S!CTION 14,7 

VELOCITY I~C~EMENT= o~oo FPS 
--------- ' - ·-·- •• - • _:, - '" •• ··• •• , •••• -- .- -- ., -··----------------------■-----·----------·-------· ----------·---. -----■----------·-'• - • -

CSM ',. TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

------------------------------------■-----------------------------------------------------------------■---------------DI SC:HARGE CFS 3160,00 10,30 2683.67 <,66.03 
3HO.OO V"LCICI1Y FPS 2, 79 ,76 2,99 .ag 
C'□RRECT ~EIGHTEO VEl = 2, 7 8 

DISCHARGE CFS 39 1-J, 0 0 16. 24 3160, 91 732.86 
39.10, 00 V2LCICITY FPS ;2:, 68 ,83 3,15 ,% 

CORRECT WEIGHTED VEL = 2,, 37 

DI sc:HARGE CFS 55€: 1).00 · 31, 7 4 4042,•65 1lt85.61 
5560 .oo VELOCITY FPS ;~, 92 ,94 3,35 1.12 

CORRECT WEIGHTED VEL ~ 2,, 91 

-.... -.:·-r:- ---:""' --0- •· 

: ' 
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WSP2 
J 

'' 

- . ~ - -~ 

NO, ELEV 
. , .. ,., ,_.., .. 

~ 7g7, 8 0 
BA~K FUtL 8 1n.10 

-1 31S,96 
-2 aryo. aei. 
-3 B0-'3,51 

,, 
1 •,' 

' I FLAT RIVER FLOOD' HAZARD ANALYSES - MONTCALM CD,, HICH 
DAM GATES CLOSED 

AREA 

G,OJ 
592,83 

1170,59 
lct-2 Ci-, 0 1 
2027,65 

............. , ..... ~~. ....•• ~A.TI NG I JA BLE 

CROSS SECTION 14,9 

j p.' • ........ ' 

CFS ----------ACRES FLOOOEO---------
OAHAGE CHANNEL NON-OAH 

o.oo 0, 0 0 o.oo c.co 
2J45,62 o.oo o.aa c.oo 
3160,CO o.oo o. □□ u.oo 
3310,CiO Ci,00 0 • 0 0 c.co 
556~.ou o. o a 0,00 ~.oo 

,, 

'' 
' ' 

CSH 

0,00 

315 □ .oo 
3910,CO 
5560,0 □ 

••••••••••••••••••••~•••••••••ERRO~S OETECT::D IN OATA-CHEC~ RE SUL TS CAREFULLY•••••••••••••••••••••••••••••• 

PAGE 1 51 
I ,. 

,-, t•~ ·•· -, .. ~ ... 

CRITICAL 
ELEV 

801,38 
801,80 
80 2, 64 

I ' 
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'' FLAT RIVER FLOOD HAZARD ANALYSES - MONTCALM COp', M~CH 
DAM GATES CLOSED 1 ' 

' ' ,., (' ~ ' 
KO TABLE 

CROSS SECTION 14 • 9 
~' hi_,• -~- _ _,._,.. ..._ ___ •-• ·~+-

' 
ELEVATION KO, AREA 

79 7 • 80 c.oa o.oo 
798,00 13.39 1,94 
799.0D 1430,CO 68.18 
eoa. oo E,277.91 175,23 
80 1. 0 0 13965. 73 2%.0 8 
80 2. 0 0 24389,17 429,32 
803,00 37598.40 577. 43 
8 □ 4.0J, 54.E,E • 39 742,18 
805,00 74087,59 93G. 13 
616, 0 0 100268,72 1175,62 
807. 00 131"-85,92 1480,56 
8C B, C 0 168553.22 1833,68 
809. □ 0 211269,30 2221,64 
810,oa 259900.68 2044.05 
811. 00 314942.32 3032.90 
e1 2. a o 375131.81 3574, gg 
813,00 439511.77 4102,52 
811+, GO 500578,3, ""748, 71 
815.00 574694.71 5557.U1 
816. 0 0 E81572.87 6600.20 
817.00 aG □ 45S,25 7649.55 
618,0!) 933845.53 8709.74 
819,0 □ 1082209.09 9782,1+5 
820,00 1244573.91 1"860.39 
e21. aa 1416951.47 119'40,86 
822,00 16C1441, 83 13022,62 
823,00 1794768.62 14107,07 
824,00 1<:98208,82 15193.55 
825, 00 2212647,86 16281. 36 
826. 00 2433948.87 17372,51.t 
82 7, U 0 2665752.14 18465, 1't 
82 8, 0 0 29C6275,11 19559,89 
829,00 3159591...,93 20654.64 
83D,OO 3425949,51 21749,39 
831. 00 37 □ 5573, 47 22844,13 
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FLAT ~IVER FLOOD HAZARD 
DIM GATES CLOSED 

'.:I ~NALYSES • MONTCALM, C0, 1 
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SEGMENT TABLE 
CROSS SECTION 14,9 

MICH, 

, •• _ ,,....,.. ..... , ,.. ... ~i-- ••• , .. , -~ • • VELOCI,TY I,NCREMENT= o.oo: FPS f • 

------------------------------------------------------------------------------------------------------------------------

,.) 

c, 

,) 

-.) 

V 

CSH ,CTAL 1 
N 

SEG NO 
2 
C 

3 
N 

----------------------------------------- -- - -----------------------------------------------------------------------------DISCH~%E c•s 31EC.0!i 50,U9 30%, 18 15. 7 2 
31i;o. oo Vi':LOCITY FPS -- 2,87 • 7 f, 2,B9 •.45 

CORRECT WEI GHTEO VO:L = 2. 86 
, •• ➔ 

DISCHARGE CFS l91U,OO 94.93 3756,37 56. 7 0 
3910,00 \/ELOCITY FPS 3. (. 4 ,B7 3·. 0 9 ,5 7 

CORRECT HcIGHTEO VcL = 3 • 03 

UJ.:::.L,HAl"(l.,-;:. CF'S 5560,l:G 242.21 5042.93 274.80 
5560.00 VSLOC !TY FPS 3,22 1.J5 3,36 ,93 

CORRECT HEIGHTEQ EL = 3.21 
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BANK FULL 

~1 
- 2 
-3 
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FLAT RI~ER FLOOD HAZAR □ ,ANA~YSES 
DAM GATES CLOSED 

e:., 
' ;, 'I ' ' 

- HONTCALH CO., 

__ ., .• ·---' -·---··•·--,.➔t•-1- :···· •• ,,R.ATING 1:A8LE 
• •'" ~ ' - I ... ·• r 

ELE\/ A~EA 

798.80 0. ij (! 

80!+.L+G 700.98 
3QF).7(· 1263.04 
d,':7.54- 1552.30 
~ og. 1 s 2211,82 

CROSS SECTION' 14.96 

CFS -~-~======ACRES FLOODED========== 

0. 0 0 
2239.35 
3160.00 
3910.00 

OAMAG~ 

0 • 0 0 
Q.OO 
o.oo 
~.ou 

556!:!.0J o.o □ 

OC:TtCIED fN fiAlA-CHECK ?-ESULTS 

CH4NNE,L NON-DAM 

o.oo c..oo 
O,OtJ 0 , C 0 
o.oo c.oo 
~.oo L,CiO 
{i • Q ,J G,Q!l 

PAGE· S2' 
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CSM 

o.co 

3160.00 
3910,00 
5560. 00 

''· 
CRITICAL 

ELEY 

eo2.a, 
602.53 
803,36, 
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FLH HYER FLOOD, HAHRD ANAtYSES 
O~H GATES CLOSED •••••• - MC

1

NTCAU1 CO.,, M;CH';, 

'1 "" - .. - ... ~- '. ., 
KO TABLE 

~CROSS,SECTION 14,90 
KO ··--·-~---......... ' 

ELEVATION 
0

798~80 
799,00 
800,00 

o.uu 
24, 17 

.. -· ...... ,.,. .. - '' 
801.IJG 
ao2,oa 
803,00 

..... -~, ' ' 2215,04 
7971,08 

10707,40 
27459,E:4 
,/1659,19 
00398,14 

, 80 4, 00 
80 5, 0 0 
806,00 
8117, 0 0 
808,00 
80 9, 0 Q 

81U,OO 
811,00 
812, 0 0 

· 813, o a 
e11+,aa 
815, o a 
e16, oa 
817, 0 0 
81 6, 0 0 
e1 g, o a 
820,0Q 
e21. a o 
822,00 
823,0Q 
82 4. o a 
825,00 
820,00 
827,.JO 
628,00 
829,00 
830, OJ 
831,00 
832,CO 

8 39 76, 60 
112493,42 
1-.!:031,30 
187529,38 
235709,74 
291084,09 
352813,15 
407"78,02 
1.t85G21,25 
575705,31 
675148,68 
783635,L,2 
9000i:.3,lt2 

1029500,93 
1176237,40 
1353813,20 
1553485, 75 
1771024, 62 
2000640,53 
2251103,81 
2523534,81 
2822746,38 
3140349,11 
3473481,26 
3~2S35J,J7 
4208713,% 
4E:12311,i:.1 

1•,l •rp,J,,,,:~L 

1J i 
',,. ~ ,_ 

•' ,. 

AREA 
0. ij :J 
3,80 

91,24 
207. 71 
334, 3 3 
474,53 
634. 60 
818,76 

1155,01 
13o2,4o 
1720,52 
2143,80 
2593,21 
3071,55 
3574,75 
418'1,(15 
4892,09 
5650,70 
0442, 77 
7201,40 
8128,05 
9138,95 

10367,99 
12084,95 
1:5813.22 
15547,99 
17297,41 
19074,78 
20870.80 
22070,60 
24470, BO 
202n.eo 
2807G,80 
29870,80 
31670,80 
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'' -FLAT RIVER FLOOO HAZARD ANALYSES - MONTCALM C0.,1 MICH 
DAM GATES CLOSED' ·' ' 

SEGMENT TABLE 
CROSS SECTION 1,.96 

PAGE' 52S1 :e. 
1, I' 

VELOCITY INCREMENT= o.oa FPS 
___________ ,... - - .• _._ ..... _ ~ - - .. ~ - ____ .,, '.: ..... ----- , ___ J-' ----------·------------------- .. ,_. _. ~ • -----· ------ - • ',, ..... •- ►" ... _______ _ 

~"?-

·) 

~ ,) 

':'1 

') 

) 

'') 

I ) 

. ) 

..) 

_, 

,.., 

_, 

..J 

'--' 

C> 

CSM TOTAL 1 
" -- ' ,- ' , ' • N 

sE'G' No' 
2, 
c· 

3 
N 

- ------ .-------·------------------·-------------------·------------------··------- ,- - ---- --- -
OISCHARG~ CFS 3160."0 99 • 0 2 3060.98 a• Cl 0 

3H,O. 00 V.:'LOCin• C"PS - 2,74 • 61 ' 2 • 78 a.no 
CORRECT WEIGHTED VEL = 2, 74 

DISSHARGE CFS 3910,00 225,3Lt 368,,66 0.(10 
3910,00 ,VELOCITY FPS 2,87 .75 2,95 D. Ci 0 

CORRECT WEIGHTED VEL = 2.a& 

OISC!-lA~GE CFS 556U.G0 659,33 1.tgo'o.01 a.no 
5560.01 V::LOCITY FPS 3.C1 .q9 3.18 0. i) Q 

CORRECT WE!GHIE:D EL_=_·-·· J. u a 
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' ,, COE. :" 'AKB "' ' ,□i<. ' OL TAK SIGMA OKS::1 1 ,, • 50 2 J I 

1 

' ,1 □ 26" • 4G-
1QO • 9 608 · a',aco □ , 0,D000 

DCRrT 602,92 V.:BC=' IT_, = '" jt '.5373' .15 t+O , 38 33 ,S787 0, □ 000 q.DliOO 
OCRIT ,, 803,36 K3C.~IT = 

, 6269 :21gi .3l.98 , 13557 u,.oouo o.oo □, 
' OCRI T 

1
ea 4; 21 K9CPIT = ' 

~ •· • - • •• '., •••• h <., ~----- -• ' ' - • •""" _ • ..,,...,_,, - " • • •I~ ' -+ •f. • ' 

M ALPHA ALPHA2 BRIOA OPPAR. AEXIT 
.92351' 1.0000,, -1.0000 853. ?B,55, ,1316,2844 &,6631 

.sg:32 1.,GOCQ 1.ouoo '985, 011,5 ' 1617,547,J 1566,20 97 ,' 

,6'302 1,00GO 1,00:00 1239. 5326 2327.5739 '2229,9543 
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' ' ··~ •'",'· HSP~ .,08/13/,74, 
' •·•·: Ro •"G 3/12173 , 
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,,, 
. , ' ' " < 1,,,,' , ,"'.'.,'I I " • FLAT RIVER FLoo!l HAZARD ANAtYSES1 - MCNTCALM co., J1'1cH 

DAM GATES CLOSED 

'., ROAD SECTION 15 ,G 

HH CFS HL TH cs·H 
_, __ ,..,_, _, ........ _ .... N, □ .• 

0 7 98 • 8G o,. 0 0 o,. 0 0 o.oo a.oo 
-1 806 .. 85 31&0.GO .10 80&".75 31&0.~0 

-2 807,7J 3910.00 • 12 807.58 3910.0 □ 

-3 8 O'?,, 39 55&D.OO .20 809. t13 5500,Q~ 

.. - ·- - ---- _, 

~IN ROAD ELEVATION 819,10 

BRIDGE TYPE 2 G !ROE, BOTTOM ELEOTION Bl 7 • 2 0 

·' 

OPENING NO•::; 1 

' : 
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FLAT ~IVER FLOOD HAZARD ANALYSES 
OA" GATES CLOS'-D • HONT

1

CA.LH ',CC).,; Hic'H 
' ' ' 

ROAD SECTION 15,0' 

1"' 

SCALES ARE 1 INCH• !OOU, CFS, AND 2,4 FEET/ ELEVATION 
•I ••••••••• 1 • •.•••••• • r • •••••••• 1 •• ••••••• 1 ........ ... ic ••• ~. · ••• • 1 .. ~ •• , ... ~ •• r . .......... r •• •• ' ••.• ~ r .... , .. ~ .... ~ .. .. 1r 

816,-- ... ' . ' ' ' ' ' . 

814,-• 

612,--

810 .. --

•3 

808,--
•2 

·•1 

60 o .. --

604 .. --

80 2. --

80 0 • --

-"'iJ 

P~GE 53" 

' ' 1a10 .. 

•B14, 

612 .. 

610 .. 

,BO s .. 

iB □ & , 

:B04 • 

160 2 .. 

16 0 0 • 

798.-- -- '796. 
1 .... ~ ..... ,1 ............. 1 ........... 1 .......... 1~ ........... 1 .............. 1 ......... uI ............. t ............ 1 .............. I 

·,.J a. 1oc1. 2oaa. 3Caa.. 4000,, s~oa. coto.. 1000.. ao,oo. 9noo.. 10000. 
DISChARGE•CFS 

l., 

e 

·-
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NO, ELE:V 
_,_ ... _ .... - ----~ .. 

0 rg~. eo 
BANK FULL ~Dlt .. C+J 

-1 su;.94 
-- 2 8 iJ? =:? g 
_3 31~g. 48 

::., 
'' 

FLAT RIVER FLOOD HAZARD ANALYSES MONTCALM co.,· H!CH 
DAH GATES CLOSED 

RATING TABLE 

" CROSS SECTION 15,1 

AREA CFS ----------ACRES FLOODEO---------
OAHAGE , CHANNEL NON-DAM 

O.OJ 0.00 C.00 o.(}O c.oo 
70C.98 2173. 60 0.G0 a. a a v.oo 

131.ti.79 3160.00 0,00 ·a. a a o.aa 
1642=32 3910~00 IJeOIJ 0,00 C,GO 
2355.92 5560.GO 0,00 a .. oo c.oil 

' '. 

CSM 

o.oo 

3160',CO 
3910,00 
5560,00 

., 
PAGE '5~ • 

- ...... ,, 

CRITICAL 
ELH 

802,08 
802.53 
803.36 

•~••••••••••••••••••••••••••••ERRORS DETECTED IN DATA-CHECK RESULTS CAR~FULLY••••••••••••••••••••:••••••••• 
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FLAT RIVER FLOOD HAZARD A~ALYSESi 
O~M GATES CLOSED 

MONTCALM CO., MICH 

,,. 
KO T,ABLE 

CROSS SECTION 15.1 : 

.. ELEVATION KO AREA ., ' 
798. 80 a.co o.oo 
793,CO 24.10 3 • 80 
80·J.OO 2214.97 91.24 
601.~0 7971.01 I 2Q7.7! 
BO 2 • 0 0 1°67 07. 39 334,33 
80 3, GO 27459,57 474,53 
804.00 41658.12 634. 60 
8D5.00 603Sl3,55 616,76 
806,a: 83935~90 1055.01 
807.00 1123 41 • 89 ' ' 1'362,46 
ooa.oo 14€:2 71, 9tl 1726. 52 
8J9.1JO 186824,60 21,3.80 
B1C,CO 234521.0~ 2593,21 
611,03 299289,86 3071,55 
812.00 3SU21J3, 81 3574.75 

' .... -· ·- ... 
61-3, 0 0 404533.51 4184,05 
814.00 't80972.94 4892.69 
81'5,GO 570181088 565(:,70 
616, ~o €&7929,75 6-4-42,77 
817, 00 774485, 86 7261,40 
818.00 88 8774, 72 B128,05 
819,00 1015742,1'+ 9138,95 
a2 o. o a 1159471.88 10367.99 
821, U 0 1~33U63,90 12084,95 
e22.co 1528067,89 13813,22 
02 3. 0 0 1740985,67 15547.99 
82 Lo., co 1%4481,49 17237,41 
825.00 2208760,68 1go74. 78 
B26.00 2"7Li359.Li9 20B70.80 
827. □ 0 276i5tS21,8G 2267G.80 
82 8 • Q Q 3075143,29 24470,80 
829. 0 0 3399536.28 2627G.80 
Bsr..oo 3?45890,19 2BD?D.BD 
831 • 0 0 4114916,12 29S7C,80 
832,GO •507324.72 31670.80 
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FLAT fiIVER F,LOOD HAZARD' ANALYSES - HONTCAle~ •CO,, MICH 
DAH GATES CLOSED 

•-· SEGHENT TABLi •• 
CROSS SECTION 15,1 

VELOCITY INCRE~ENT• 0,00 FPS ··- --, -· . ' .. 

' PAGE 54,S 

,. II 

------------------------------------------------------------------------------------------------------------------------
cs~ T,QTAL 1 

N 

1 Sf G NO , 
2 
C 

3 
N 

--- .--------------------------------------------------------------------------------------------------------------------DISCHARGE CFS 31!::J.tlO 118.31+ 3041,66 o. a a. 1 

3169,00 VELOCITY FPS 2, 62 ,6G , 2,66 0. o.o, 
CORRECT Wi:IGHTED VcL = 2. 61 

DISCHARGE CFS 3910,00 242,&3 3667,37 0,00 
3910, 00 VELOCITY FPS 2. 75 • 70 2, 83 Ci,00 

CORRECT WEIGHTED ~~L = 2, 74 
' .. 

OISCHAOGC: CFS 5560,CO 706,67 't853,33 o.oo 
5500,CC VC:LOCITY FPS 2.ai; • 94 3, 0 3 0,00 

CORRECT HEIGHTED VEL = 2,65 
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FLAT 'RIVE>i FLOOD, HAZARD ANALYSES - MONTCALM, CO.,, HICH 
OAH G.ATES CLOSED I J ,, ' ,, ,,,, • PAGE 54P 
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l.1 

'J 
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---·-· .,.,~ '' CROSS'SECTirDN 15,1 
SCALES ARE 1 INCH= 1000, CFS, ANO 2,4, FEET/ ELEVATIOI~ 

I • • ., • •••• • I • ,, • • ••• • ,, I • • •• • • • •• I •••••• ,, • , I ••• • '• •• , .• I ••• • • • ,. • • I. • • • • • .: , • I. • • .. • • • . I • • • • • • • •'. I • • •• • ~ • • • I 
816,-- • ' ' ' ' • ' I •t · 816. 

81l+.-- 61l+. 

812 • -- 812. 

610 • -- 610, 
•3 

80 8 • -- 80 8. 
•2 

•1 

8il6 .-- 806. 

604, -- a a tt. 

802,-- eu2. 

801] • -- 800. 

-•o 

798 .-- -- 798. 
1 ••••••••• 1 ••••••••• r ••.•••••• 1 ••••••••• 1 •••••••• ff1 ••••••••• r ••••••••• 1 ••••••••• r ••••••••• r ••••••••• r 

.) o. 1000. 2000, 3000, 4000. sooo. Gooo. 7'0oo. 6000. gooo. 1ooco, 
OISCH/IRGE-CFS 
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' ,. ,'' • FLAT 1<IvE1< FLooo HAZARD ANALYSES - ,H □ Nrc~LH,,cci.,, MICH 
DIH GATES CLOSE □ 

, .. ,.., 

RATING TABLE 
" 't 

CROSS SECTION 15,5 

NO. ELEV AliEA CFS •·••-•·•••ACRES FLOODED•·•••••••• . __ , .. _ .,DAMAGE CHANNEL NON•DAH 

0 
BANK FULL 

798. 7".J 
804.8~ 

c.oo 
708.56 

. 
o.o □ 

2200.44 
a .o o 
0 • 0 0 

-1. su?=46 1394=34 3100=00 o~uo 
-2 BOB.JC 1666.77 3g10.oo o.oo 

- 3 809.96 2255.77 5560.00 o.oo 

o.au 0 • C (l 
u.oa c.oo. 
OeQO Ce O Q 
o.oa c.ou 
o • a a u.oo 

I ,,., ,, •'• ! 

CSH 

o.oo 

3!60!00 
3910.00 
5560,00 

........... ,,. ................................ •ERRORS DETECTED IN DATA-CHECK RESULTS CAREFULLY• .. •• .... •••• .. ••• .. •••••• .. •••••••• 
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CRITICAL 
ELEV 

602,37 
80 2. 77 
aoJ,57 
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CBti3174 , 
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.... l. ---,- ___ ..__ -

.. 

J,',, ·, 
."i r. ,·,,,, 
, 1r, ;,,. ,;,,, 
·<:, ', '.: ',., ... 

' , , I , ••• FLAT ~IVER FLOOD HAZARD ANALYSES 
DAM G~TE~ CLOS~O· 

HoN1ri:A LM 

I,. KO' TABLE 
' CROSS SECTION ,15. 5 ' 

ELEVATIQN ._ ,,
1 

•• KO, 
798.70 . 0 •. QQ 
799,'0iJ 3C.17, 
8 □□ .oo '. 1273,2l+ 
8 □ 1. 00 '!=Lt49,BB 
,802, Q,J 13651.48 

•803,00 24921.28 .. .. . . 
8J4. 00 33&33,81 
8C5,00 55U99,32 
816,00 762L~1.3B 
807. 00 1030!+9,43 
BD 8, 0 0 135956.76 
839.0 □ 173211. 71 
810dO 213921.41 
811,00 2603,31. 77 
812, co 313C 95, 54 
813.00 

.. , - --
371:565,86 

814. □□ ~45663.36 
815, DO 50 ~"13 .63 
616,0J 571011.25 
817,00 637748,28 
818.0J 73E:5B0,1& 
819 • 0 J 84g84B,20 
82C,CO S75216,51 
821. U ll 11U go 68, 93 
622.0il 1250041. 74 
82 3. o o 13B934,87 
82 t. • 0 0 1557030,68 
625. 00 17212Lt4.24 
826,00 1893656.08 
82 7, 0 J 2011er,,.5r, 
828,DD 2257.L..39. 58 
82 9 • 0 0 2l45DG73,05-
83C.OO 2E52082.84 
831,00 2863603.87 
832,00 3084768,70 

' ' co~·,, MICH 

AREA 
C. D ri ' 
3. 9 8 

59.91' 
167.89 
299,28 
437.65 
584, 0 9 
74G,42 
953. 3 8 

l.248,98 
1.565,Ul 
:i.9 □ 3',!18 
C:'.273, 10 
('.692,84 
«152. 74 
Ji 639, 56 
l.t12B,12 
Lt6i+2, 61 
~i23B. 5!+ 
~i921, 24 
6751,03 
7594.77 
!1445.07 
~!296. 7!+ 

1Cl150.28 
H□ J4.70 
H8&e.67 
12716. 20 
1'157&. 62 
1"tlt37. 0 l 
1~1298. 63 
16161. 41 
17C24,1S 
17866.96 
HH49,74 

PAGE 55K 
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''' 

iLAT RIVER ~LOOD HiZA~D A~iLYSES 
D~M G~TES CLOSED 

:e 
- HO,NTCALH co;,' HIGH, 

SEGHENT' TABLE 
'cROSS' SECTiciN 15,5 

VELOCITY INCREMENT= 0,00 FPS 

PAGE 55S 

' ., •• '. ... • ., • ' ' ' ' t ' ------------------------- .----------------------------------------,-----------------------------------------·-----------
CSH TCHL 1 

N 

SEG NO 
2 
C 

3 
N 

------------------------------------------------------------------------------------------------ ,-----------------------
DISCHARGE CFS, 316~,GO 165 • 8 6 2991,58 2,55 

316G,00 VELOC HY F?S 2.56 ,67 2.62 ,51 
CORRECT WcIGHTEO VEL = 2,55 

DISCHARGE CFS 3g10.oo 317,17 3587,63 5.20 
3910,00 V"LOCITY FPS 2,70 ,84 2,80 ,60 

CORRECT WEIGHTED V'cl = 2.69 

DISCHA"GE CFS 5560,00 664-,98 1t68Q,g7 14, o 5 
5560,00 VELOCITY FPS 2,97 ,97 3.14 ,76 

CORRECT Wi:IGHTEO Vol - 2,96 

·•· 
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''.'"t 

... 

' I 

··~ 
' 

b 

0 

''1 

u 

I ) 
' I 

Ir) 

l .) 

,j 

'.,I 

'ul 

,,, 
I., 

I.,. 

' 0 ,.,. 

. ~- : . . ,·:,• .. ,,, 
HSP2 08/13/74 

I•, ,) R::. ,CJ/12/73 
1!1:, /_ ., 

'f" 

,,, ... ,- -.... ' 

NO, £LEV 

'" . •. 

D 7gs,4G 
BANK FULL 6~4.0~ 

·1 808,19 
-2 809,04 
-3 810, 6 7 

'' I ,:." '' 
' ' 

F-LAT ,RIVER FLO'oo• HAZARD• ANALYSES - MONTCALM CO,, MICH 
DAM GATES CL'oSEO ' ' ' ' 

: ·--- ··- ,-, ,_ .. _l... ...... . ' 
,' ,; RATING T'ABLE 

CROSS SECTION 15,9 

AREA CFS ----------ACRES· FLOODEO---------
OAMAGE CHANNEL NON-DAM 

r' •·• 

o.oo o.~o o,oo o.oo (i,00 
364,98 1806,79 0,00 o.oo Q, 0 0 
912.20 3160,uo a.oo 0,00 c.oo 

1131,29 3910.~0 0,00 0,00 c.oo 
1676,68 5560,CO 0,00 0 , 0 0 0,00 

CSM 

o.oo 

3160,00 
3910,00 
S56u,00 

••••••••••••••••••••••••••••••~RRORS OETECT~O IN DATA-CHECK RESULTS CA~EFULLY•••••••••••••••••••••••••••••• 

f','"'"""~.'\ 
"'l.:'•r:f,,,,/;W' 

P~GE 56 ·• 
CRITICAL 

ELEV 

803,80 
804,22 
805,06 

'! 
' ' ' 

' ' 
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:;i. ' 
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l) 

') 
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.) 

, I 

,) 

i I 

' , 

I ' -· 
,., 

V 

,_) 

,_) 

,) 

0 

WSP2 
I 

"' 

xA G6/l3'74 
P.~3/12' 7 3 . ' 

.(.,.- ,: . -
FLAT lsIVER FLOOD 'HAZARD 
DAM G~TES CL0SE0, 

. .·,·•,·s ~·, :: ' ' " 
~ • ' I, ' .,,,,,. 

I • ' ~ fl,· 
' 1 'l ~I, • ,, I 

' I' 
ANALYSES - HONTCALM''co., HICH 

,, ,, 'I ' ' 

•i· -,,-· KO TABLE 

, 1 CR0SS.;SECTI0N 15.9 
. ~~ -••--···•·~-1-,. ., .... :.~"·~--- ...... , ,.;.. .... ,., .• +.'~LEVATION ' KO , .. AREA 

795.40 o,oo o.oa 
799.00 '6.02 '.11 

P~GE 56K 

BOU.DO 10.33 .BO 
" ' ' r ..... • ••• 

801,DO 404,98 ,29.86 
802,00 3355,12 121.19 
803,00 ge89,49 , 239,59 

.... U!•••--•~•----•- -•• --- ••---• - 804.00 .... - 19349.68 1 " 364.98 

6u5,00 31958,08 4%.66 
sos.oo 47175,75 635.21 
607,00 65116,09 784.65 
808,00 85704,83 9:+1,34 
809,D □ 108377.23 1122.74 
610.IJO 1344U2.JD ' 1

• 1404.66 
811,00 16e81d,21 1846.78 
812,D □ 212390,20 2380,71 
613,00 263590.90 2957,47 
B1t...OQ 321451.0G 36J7.35 
815,00 388616,22 4316,1 □ 

•----..•·· 816.00 463937.B6 5Q'jlJ.82 
817,00 538398.50 5978,35 
818,00 E0372E,48 7 □ 10.33 
819,00 730067,42 8307.27 
820,GU 870921.71 %36.61 
821.00 1024945.55 11000,43 
822,CO 118563□ ,75 12415,70 
823,00 1349965,72 13933,44 
824,DU 1519399,06 15519,<,7 
825,00 17ZE917.49 17310,41 
826,00 1959982,56 19128,81 
827,00 2225293,97 20988,41 
828,00 2506153,77 22901,00 
829. □ il 280.13758.93 24826,85 
83C.OU 313?382,93 26752.70 
631, DO 3<,90203, 78 28678,55 
632,00 3871415,67 30604.40 

- --:-· ..,, 

"t 

• I' 

_ ...... ~ 
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,,, •• I ' f' 
FLAT RIVER FLOOD HAZARD ANA~YSES -, HONT,CALM CO., MiCH 
DAM GATES CLOSED 

l --l +- - -~ - •• 
SEGMENT lABLE 

CROSS SECTION '15,9 
VELOCITY lNCREMcNT= O.GO FPS 

PAGE 

,, .,, 
,56S ,, ► • r, 

"' ,! 

• ,, • ., 1 ·•·· , • - ., ' • .,... 

------------------------------------------------------------------------------------------------------------------------
OSM TOTAL 1 

N 

SE G NO , 
2 
C 

3 
N 

' ' ------------------------------------------------------------------------------------------------------------------------' ' nT<:::r1--1r.t-r..i:- CFS J!E:O;CO 41~85 31J3,39 14.76 
3160. 00 VELOC lTY FP5 3,38 ~gs I J ,4Q .93 
, CORRECT H€IGHTEQ VcL = 3.3 7 

OISCHARGC: CFS 391J. 00 57,73 3827.70 24. 57 
3910.00 YE1..0C11Y FP5 3,70 .69 3,73 1. a 7 

CORRECT HoIGHTEO EL = 3, 7 0 

OISGHAPGE CFS 5560,00 291.68 5217 .15 51, 1 7 
ss5 □ .oo V~LOCITY F:JS 4,1~ .73 4,21 1, 2 8 

CORRECT w::I GHiEO 1/'::L = 4, ,J 9 



!'' 1" 

"" ,•r', 

,), 

.. , 
'' 

,r~ 
I 

l~!t 

! :, 

I·> 

1'', ,, 

') 

i.J 
' 

I I 

I > 

I ) 

I ' 

l, 

,,, 

,,., 

v 

G 

, ..• ,!.,',, 
COE~'.·1 .41<a DL TAK 

, 10 50 .1050, ,,· 6~D•l0•1, 
OCRIT 8J2,95'K3Cqrr: 

~',1029, 
DCRIT 

, 0997 
OCRIT 

G.3'10'.! .1C29 
803,37 ~9CRIT : 

G. OJOJ .r:J-397 1
' 80 4,18 K3CRI,T "': 

SIGMA 
.ggag 

• 9989 'D,DDOD 

0.0000 

-~ ••••• ., l, -~- •• • '-.l-••'~ "" 

., • I 

·,,,' OK. 
1, ,o.ooo_o ~ ,1 1 

0 •DD DC 

0.0000 

•' ' 

f~•.:r:•':,~:r~I 
~~~1.i,:f.,,i~"'' 

M 
; gg9'g' 

' ' ' ,9999 

,gggg 

ALPHA 
,1.0000 

'1,00C0 

1.0000 

ALPHA2 1 BRIOA 
1.0GGCi ·: 1169

1

.'+833, 
' ' 

.1.onco 

1.ooou 1599, 2974 

' ' ' ' 
, , , APPAR. AEXIT 
991, 1,9089 ,'l1,7296,' 

' ' ' I ,, 
11&,,2581 1~56,4035 

1766,3479 174S,7785' 

. ,-
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0 

WSP2 ·• 0'5113'17';,
R.:.. 03/12/73 
' ' 

,.r, ', 

_.. -..- ~- •)•-

BR.l □G:: TYPE 2 

~I., -

i'+ ," i 

FLAT RIVER FLOO) HAZARD ANnL'YSES HONTCA 'LH co.,, MICH, 
DAM GATES CLOS€•□ 

ROAD SECT.ION 16.0 
' 

NO• 
' 

HW CFS HL, 

-~ ,798.4~ o.aa a.co 
-1 808.32 316e.oo Ci.GO· 
-2 809.19 391G.OO • o 2 
-3 8lC,82 5560,00 • 0 2 

MIN Raia ELEVATION 

GIRDE~ aoTTOH ELEVATION: 

' 

TW 

a.GO 
808.32 
809.17 
810. 80 

810,70 

811.70 

CSH 

o. a o 
316G.OO 
3910,00 
55&0.00 

,, ' 

,i 
PAGE•,: 578, • I ' ' 

OPENING NO.= 1 

---



I' 

'i') ' 

') 

,) 

l ,) 

' I 

,J 

'' 

... 1 

'.J 

HSP2 •. 08/13/1~ 
1 

... C 3/12/71 

: ... , 

' ' 
FLAT RIVER FLOOD HAZARD ANA~YSES 
DAM G~TEs' CLOSED 

•' 
f:' 

HONTCALM 'C?· ,~· HICH! 

.. ,.. 1~ ..,, .. , • ' ' __ ., ' -,- - - • 
RATING TABLE 

CROSS S£CTION lE,02 

NO, :!LEV 

0 7'38, !+O 
BANK FULL 8•)4,H 

.._ 1 808,38 
-·2 8J'7h2& 

- 3 310,Bq 

. 
AREA 

C ,0 D 
364,q8 

1002,Gi 

CFS 

0 • 0 0 , 
1772.84 
3160.00 

----------ACRES FLOODED----------
,DAMAGE CHANNEL NON-DAM 

0 • 0 0 
a • o o 
0. Ci 0 

1173~7 □ 3910$0iJ OeO(! 

I]. 0 tJ 

0 • □ 0 
o, 0 G 
0,00 
o.oa 

o.oo 
C,, 0 0 
(!. 0 J 
0 ~Qi: 
0,. 0 0 17glt.27 5560,00 o.oo 

•••••••••~•~••~•••••~•••••••••ERRORS DETECTED IN DATA-CHECK RESULTS 

PAGE 

• • ,~l ..., ...... " ~--+-- ..... 

CSH 

o.oo 

3160,C!O 
3910,CG 
5560,QO 

58 :e 

CRITICAL 
ELEV 

803,60 
804,22 
605,06 



WSF2 
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. ' 
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! , 

,.! 

·~ 

t'. 1, ,, 
1 11 , 

' FLAT ~IVER FLOOD HAZARD' ANALYSES, - MONTCALM 'cO.'~ HICH 
DAM GATES CLOSED 

, ......... ~ ,-__ ~ ~- '' ' KO TABLE 
c~oss SECTION 16,02 

-~, , ... , ... __ , ·- _.,...,_ •••,,•I •t 
ELEVATION 

798,.:+0 
799,00 
800,0J 
801,00 
802,GO 
803.DD . - -~ - -. ··- ·-·--·-· •+t· -- ., ' ... , 
804,0J 
605,(Ji) 
816,00 
807,00 
808,00 
609,0il . ... .. 
810,00 
81·1,CO 
812,00 
813,00 
814,00 
815, 0 0 .. -·~ -- --
Blo,00 
817,0J 
818,00 
819, 00 
820,UO 
821,00 
822,CO 
8 2 3, 0 0 
B2 ~. 0 0 
B25, 00 
826,00 
827,0•J 
825, O·J 
829,00 
831,DJ 
831,00 
832,:J0 

KD 
0,00 
6 • OU 

10,31 
404,% 

3355,11 
9889.,46 

19349.67 
31857,98 
47174,81 
65112,04 
85094, 2E, 

108359,78 
1343E,7, 19 
168715,E,4 
212163,13 
263193,42 
320844,68 
387742,79 
462747, 02 
536906, 58 
E02C18,11J 
727687,74 
S677o4,84 

1020918,12 
118,697,09 
1344105, 37 
1512582,74 
1718868, 15 
1950509,15 
2214155, 70 
2493246,28 
2793913,64 
31193%,19 
3470850,92 
3849482, 69 

,~try ,-:i~~i 

'.~1 I. , ,1;~1"' 

ARcA 
0,00 

, 11 
, 8 0 

29,86 
121,19 
239,59 
364,98 
4%,66 
635. 21 
784,65 
941,34 

1122,74 
140~.E,6 
1848,78 
2380,71 
2957,47 
3607,35 
4316,10 
5090,82 
5978,35 
701G,33 
8307,27 
%3E,, E,1 

110JO, 43 
12415,70 
13933,44 
15519,47 
17310,41 
19128,81 
20988,41 
22901,00 
24620,85 
26752,70 
28678,55 
3C614,40 

" 

•• 
.c 

h,•+'• 

,. 
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.:;1 

"HsP2 1,. ,os1-i'31 7'i..',' 
I ~- , (i 3/12/73 

,.. ' ' ' 

'I ' FLAT RIVER FLOOD HAZARD 

i~~ ••• , . • i 

.'· 
□ AH GAJ'ES CLOSED; 

ANAtYSES - MONTCALM, co., 'ttidH ' 
' I' '' I I, ' 

SEGMENT TABLE 
CROSS SECTION 16,02 

I VELOCITY,INCREHENT= v.ao FPS 
; . ., '·- . ., ' ... . .; . . . ' 

~AGE 58S 

'1 ' 

-------------------------~----------------------------------------------------------------------------------------------
SEG NO 

CSM ,. TCTAL ,1 2 3 
N C N 

------------------------------------------------------------------------------------------------------------------------' ' ' 
DISCHARGE CFS 

316l,OO VELOCITY =PS 
CORRECT :-lcIGHTED Vcl = 

OISCHA?-G~ CFS 
3910. 00 VC:LOCITY FP', 

CORRECT WEIGHTED ~cl= 

DISCHARGE c~s 
5560,00 VELOCITY FP~ 

CORRECT WC!GHTEO Vol= 

l15j,GQ 
3 I 28 I 

-~ .. 
3. 27 

391J,OC 
3 • 60 

3, 6G 

5560.JG 
3,93 

J, 9G 

4~.92 3099,61 
,% ~.30 

57,&7 3826,53 
• oc 3,63 

. 
369.~9 5137,83 

,76 4. 0 5 

t5,4 7 
• 9D 

2 5, 80 
l, 0 4 

52.69 
1. 2 3 

.,.,...._...., ,, • 

• l,, 



It'! '\i ~; ;~ •, ., 

!) 

' ' 
,; 

. ) 

) 

,__, 

,__, 

'': i 

BANK 

., 08/13174 .. 

Re., 0_3112173 

,J 

,,• ',, . ~ '," . 
' l: • FLAt RIVER FLOOD ,HAZ~RD ANALYSES - MONTCALM C0, 1 MICH 

·•"--· DAM GATES CLOSED ' ' , 

•w'•••,••--••~--••-'-•..J ... •~---,-~••- ...... _.,_,..._,.._ ,-• 
R~TING TAELE 

NO, ELEV 

D 30,J.DCr 
FUlL 81J7.GG 

-1 808. 63 
-2 ·aaq.52 
-J 1311. 1 S 

AREA 

CROSS SECTION 

CFS ----------ACRES FLOOOED---------
DAMAGE ' CHANNEL NON-DAM 

CSM 

o.oo c.Go o.oo u.oo o.oo a.au 
1005,34 2782.49 0,00 a.oo , C! • D a 

O.OG C , 0 0 122',,54 3160.00 o.oo 3160,00 
o.oo o.oo 1416,82 39B,GG 0,00 3910,GO 
J.OG u.oo 1779.37 55E,,),00 o.oo 5560.00 

••••••~•••••••••• 4 ••••••••••• 4 ERRORS DETECTED IN DATA-CHECK RESULTS CAR€FULLY••••••••~••••• 4 •••••••~•~•••• 9 

PAGE 5g 

CRITICAL 
ELEV 

804,24 
804,60 
80 S, 30 
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0 

wsi>2 ,A ~afi'jh~ 
,I 

I 

I • I '~ (. J/12/ 73' 
FLAT RIVC:R:, ~LOO□: HAZARD ,ANAL,YSES 
DAM GATES CcOSEO 

MONT CA LH' C 0,,, MICHi 

'KO TABLE 
CROSS SECTION 16.S 

Ir• - , • ---•➔ ....,. •• ,_, 
ELEVATION KO 

~ .. > I 
AREA , 

aou.oo G • 00 o.oo 
801, 0 0 254,87 1J,43 
802,00 12g1 • 55 54 ,,g 3 
80 3, 0 0 5zgo. 5g 175,67 
604.iJU 14256,10 332,15 
805.0 □ 26gg5,g4 5n.10 
a Jc. o a 43211.t.89 685.34 
807, 00 62920.51.t 881,33 
Ba8. co 87217,87 10 5g, 31 
80 9, 0 0 1H646, □ g 1303.58 
810,00 149412,77 1521,69' 
811,00 185145,04 1744.28 
812.00 224100,71 1976,15 
81 3, 00 267425,52 22g7,77 
814. co 3163 32, 70 2728. 37 
81 5. 0 0 375950.54 3282.i,g 
810,CJ 1.fI...E:812.97 3g19. % 
817,CO 525081,66 4629,04 
818,00 eo4g52,E5 5509 ..... 
s1g,oo 707012,89 6579.32 
82/J,OU 830056,01 7747,61 
821, ;Jij 973804,3g 8992,47 
822,00 1130035,gz 10257,46 
823,00 12g9106,06 11549, 24 
82 4, 0 0 1451g70 ,16 12858, 89 
825,00 1E75774, g. 14217,57 
B26,0J 188&716,48 15591,51 
827,00 2116220 .41 16988,36 
828,00 2360154, 64 18339,45 
52g,oo 2€21167,34 ig791, 61 
830,00 2S00711,42 21193,78 
831,0,J 31gg418,81 225g5,g4 
832,00 3517921,25 23998,10 

PAGE • I', 
" 

',, ,. - " .... - ',-,.,. .. 
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'W~P2 :~t CB/1317~ '.';,'" 
r:, , ,, "· , [13/3:2/73 

,, 
,'i 

~LAJ ~I~ER FLOOO H~ZA~D, AN~LYS~S 
IJAH GATES CLO~£ □ ' , ' ' ' , , 

. ,1, , fl/6:!,! ' 
•• 

\• ,1,,• ' 
-. ,.i 

'' 
•, MO,NTqA'L:1 CO.\, >:qci; 

.SEGMENT TABLE 
CROSS SECTION 16,S 

'' 

FAGE, 59S 

".' 

,' •-l- ~ , ... ,. ·-,, ., •.• ' L• ..... VELOICITY IhCREMENT= ,,o.oo FPS' ' ,, ,, '···~ H't· I ' 

------------------------------------------------------------------------------------------------------------------------
,CSH TGTAL 1 

N 

Si::G No 
' 2 

C 
3 
ti 

----------~-------------------------------------------------------------------------------------------------------------DlSCHARGe CFS 3160,00 a.co 3159,53 ,47 
3160, OD VELOCITY F 0 S 2.sg o.vo 2. ~8 ,38 

CORRECT WEIGHTED VEL: 2 •? 8 

DISCHARGE CFS 3'310.(iJ u.ao 3906.13 1.87 
3910,00 VELOCITY F?S 2.77 o.oo 2,77 ,49 

CORRECT WEIGHTED V~L: 2,77 

0 I SCH A RGE CFS 5560, 0 0 ,12 5551,34 8,54 
5560,GC ELOC!TY FPS 3,14 .18 3,14 • 79 

CORRECT MEIGHT~D V~L = 3, 14 -- - - '-· ~ " .. ·•· 

-·-- ~ 

-~ ,, , 

• I 



:1,, , 

·, 
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' I 
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J 

,j 

·~· 

0 

i, 

WSP2,. 08/1J/i;4 
~t. v, Cl 3/12/7)' 

' ~ " '' ''' '•;• 

NO, ELEV 

• FLAT RIVER FLOOD HAZARD ANA~YSES - MONTCALM co~, MICH 
DAH GATES CLOSED 

RATING TABLE 

GROSS SECTION 1&,95 

CFS ----------ACRES FLOODE□~--------
□ AMAGE CHANNEL ' NON-DAM 

' o soJ.oo a.co o.oa o.oo 0,00 o. a o 
BANK FULL 807,':>0 1005,3ft - 2740,52 0,00 o.ao t.oo 

-1 SOS,7& 1252,86 3150,C.0 0,0G ll, 0 0 0,00 
-z BJ-3,&S 14Ltu,c1 3g1u.oo o.oo o.oa 0,00 
-3 311.28 1BB.70 5560,00 0,00 o.oo C:,. 0 0 

CSM 

o.ao 

3160.00 
3910.00 
55to.oo 

•••••••••••••••••••••••~••••••CRRORS DETECTED It~ OATA-CHEC~ RESULTS CAREFULLY••••••~•••••••••••••~••••••••• 

' 
' PAGE 60,, • 

CRITICAL 
ELEV 

8G4,24 
80Lt,60 
805,30 

,/ 
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, 

WS~2,. 08~1~/7,• 
' ' iW't3/12/73· 

,,,,, ''. ,,., 

' 
' ' ' • PAGE· ' 60K • FLAT RIVER FLOOD HAZARD ANALYSES 

DAM GATES CLOSED 
HON~CALH co.1 MICH 

.. 
KD TAaLE, 

CROSS SECi!ON 16~95 
ELEVATION KO AREA 

600.00 o.oo 0 • 0 0 
•r ' ~ -

601,00 254,87 13'. 4 3 
802,00 1291,55 54.93 
803,o □ •5290,59 175.67 
804,0J 14256,H 332.15 
805,0U 26995,94 502,10 
806,00 43214,89 665,34 ,. 
807,00 6292G,54 881, 3 3 
so 8. a a 8721.7,67 1089,31 
809, 00 116646,09 1303,58 
810,00 1"+9412,77 1521,69 
611,00 185145,04 17'+4,28 
812, 0 0 224100, 71 1976,15 
613,00 267425,52 2297,77 
814, 00 316332, 70 2728, 37, 
615,00 375950,54 3282,49 
616,00 446812,97 3919,96 
817,00 525081,66 4629,04 
618,00 ED 4982, 65 55J9,44 
819,00 7C 7612, 89 6579,32 
62G,00 830056,01 7747,61 
821,00 97 3804, 39 8992,47 
6 2 2. 0 0 1130035,92 10257,46 
82 3, 0 0 1299106,06 11549, 2 4 
62 4, 0 0 1481970,16 12858,89 
62 5, 0 0 1€75774,94 14217,57 
826,00 1886716,48 15591,51 
827,00 2116220 .41 16986,36 
828,0J 2360154,64 1B389, 45 
829,00 2621167,34 19791,61 
830,00 2900711,42 21193,78 
831,00 3199418,81 22595,94 
832,00 3517921, 25 23998,10 
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FLAT •RIYER FLOOD HAZARD AN~LYSES • MONTCALM ~d,, HICH 
OAH GATES CLOSED 

• I 1-

SEGMENT TABLE 
CROSS SECTION lo,95 

.. ~.~ ...... ~, ' . ~,. VELO,CITY IN,C~EME:NT= o,oo_FPS 

PAGE , ~OS 
11, 

=-~-~--~~----------------------------------------------------------------------------------------------------------------
' CSH' TOTAL 1 

N 

SEG NO 
2 
C 

' >, I 

3 
N 

-------------~----------------------------------------------·-----------------------------------------------------------OISCHARG£ CFS,_ • 311:C.E:O 0,0!) 3159.~o ,54 
31& □ ,oo VELOCITY' FP5 2,53, cr. a~ z.~z ,H 

CORRECT WEIGHTED VSL = 2,52 

DlcSCHARGE CFS 3910·.oo 0" 0 0 390?,91 2 .o 9 
3910,00 V:!LOCITY FPS 2, 72 u.oo 2, 71 ,49 

CORRECT WEIGHTED v::L : 2,71 

DISC HA OGE CFS 5560,00 ,19 5SSD.5a 9, 2 3 
5560, co YELOC I TV FPS 3. 10 , 16 3, a g .n 

CORRECT w::IGHTEO Y":L = 3, 0 9 
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F[AT R}VER FLOOO HAZARD 
'OAH G~TES CLOSED ' ' 

• ,,, I 

:,,1. 
ANALYSES._· H·(;,rcAL·M CO,, HICH• 

PAGE 61 ., 
'/,• 

' _;. __ J_: ____ _. ___ .;, ___ . ____ ; -- -- -·•-: 80/ 80 . LI ST OF INPUT 

TITLE HA9AS IS CRE, K 
COMPUTE 2:0.C , 2~.G 10.12 

OAT A-- -7-;------··----~~~-----------
, %5 

·t .• 

--------••------~-·;-:;• _____ -- ~--'--ENO GF, 8 o'; 80 Lrsr----~-----------------------
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~OMPUTE '2J,O 20. 0 
;, 

10.12 • '%5 
,, 

,, 

'I' 

-----------~-.-·.-~~;;_:;~-:•~-=--START ING, DAT A FROM' PREVIOUS COHPUTAT I ONS------------~--~-----0--------
, ' 'I 

···••sECT.2a. 0 KO. VA~UES RE,VE~SEO ON _SEG~cNT 3, .'AT ELEVHION' 787,00 VALUE CHANGED TO EQUAL PREVIOUS VALUE••••• ' 
' ' ' •I ',,. 
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FLAT RIVER FtOOD HAZARD ~N~u,sis 
WABASIS CREEK 1 

, ~• ' • HC~TCALH co;,, MICH 

........ -~- ... ---~- - ...,.. ...... , ....... - -··--· .... ' ....... -~. ... ~ATI~G ,TABLE 

NO. Af,EA 

' 
'cROSS ,SECT.ION 20.oi 

' . 
CFS -----•-•--ACRES FLOODED-----•--•

DAHAGE CHAN Nol NON-DA~ 

l nJ.2.; o.oc o.oo o.oo 
BANK FULL 771,8~' l'.+6.03 655,0g 0,00 

o.oo 
o.oo 
0 • 0 0 
a. o a 
0 • 0 G 

C • 0 0 
c.oo 
C. • 0 0 
IJ.1)0 

1 777.CH 1113.gg 3161},00 o.oo 
2 778,82 2103,91 3910,CO 0,00 
3 78'),5!1 2659,77 5560,00 o.uo U • 0 0 

CSH 

0,00 

3160,GO 
3910,GO 
5560.'" 

P~GE 

....-.... .- •• ,.,- •+ .. ♦ -+ 

CRITICAL 
ELEV 

77,.. f5 
774,68 
775,29 

••••••••••••+••••••+••••••••••ERRORS DETECTED IN DATA-CHECK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 
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FLAT, RIVER FLOOD, HAZARD ANALYSES • MONTCAL~ CO,, HICH 
WA8ASIS CREEK 

- ' ~- -- ' - .. •--·- ..... ------ _, ·•- ., 

,, 
I 

ELEVATION 
77 C • 20 
771,00 
772.00 

,773,llO 
774,00 
775, 00 

,-, . '776,00 

- -, 

777.00 
778,00 
779,00 
780.00 
781, 0 0 
782.GD 
7 a 3, a o 
784,00 
765,0J 
786, co 
78 7 • 0 0 
788,00 
789,0~ 
790,00 
791,00 
792,00 
793,00 

,KO TABLE 
CROSS SECTION 20,C 

, KO 
• 0, 0 0 
2 01 • 54 

1575,73 
47BC, 80 

10562,79 
20B90, 99 
36642;01 
56842,03 
61253,24 

10%55,79 
143247, 31 
181639043 
223962.13 
269806,15 
319229, 30 
37 20 69, 7!> 
427727, G5 
4B4338,2& 
546280, 24 
1:18321,1:9 
E999o5, 27 
787560,81 
881224,74 
g81070,15 

AREA 
o.oo 

13,19 
56,60 

127,74 
2 84, 21 
5%,24 
955,B0 

13'+2, 72 
1750,99 
2162,40 
2631,63 
3087,BB 

4009,60 
4474,92 
4943,14 
5418,35 
5912,90 
6654,B3 
7431,60 
8231,60 
(3031,60 
-3831,60 

10631,60 

PAGE 62K • ( 
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CB/13/74 
03(12/73 
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FLAT .IvER FLOOD HAZARD ANALYSES~ H ALM 
WABASIS CREE~ , '' 

SEGHENT TABLE 

-:,-;;-: ::_:i 

~O•, MICH 
,, 
' 

CROSS SECTION 20,0 ,. 

'', PAGE 62S 

' VELOCITY INCREMENT= ~.oo FPS 
-------- __ ..,.., ·---- - .., .. ,, "" • - - r ...... --- - --- .., -- ... • - ----- --- ' ---- ------ ------ ..... -------- • --------------- ----------------• -- • -----' 

CSH TCTAL 1 
N 

SEE NO 
2 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------OISChARGE Cl='S 31EiJ+CO 1498,13· 1603,62 58,24 
316 □·, OlJ VoLOC ITY F?'i 2 • OS: 1.21 3.87 1,. C 3 

CORRECT WEIG~TfO V~L = 2. ,9 e 

DISCHARGE CFS 3910,00 1979,55 1851,39 79,06 

3910,00 VELOCITY FP:; 2.87 1,27 3.9:+ 1. 0 0 
CO~RECT HEIGHTEO VE~• 2 • 8 Ei 

DISCHARGE C S 556~.oo 3074.32 2357,66 12 s. 0 2 
5550, GI VELOCITY FP 2,8g 1, 41 L+. 12 1.12 

CORRECT HcIGHTcO V L = 2.89 

•• ,'' 

I ,,, 
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0 
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,) 
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0 
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------------~-----------------IC/BG LIST OF INDUT OAT•--------•----,---~-----•------, wc:;pz , · ' 
TITLE FLAT RIV':~ aooo·HAZARc· ANALYSES - HONTCALH°Co,,' HIGH 
TITLE ''DA,~ Gt7:CS GLOSEO D~TE CF CCMPUE~• RUN H'G, 74 ' 
OUSCHARG£ 1. 316•~• 391t''• ,1 556L. 
START[ , 17.C2 ~16.5 e10.e 817 .. 3 
OUTPUT P?.SKB 
COMMENi ~UN lJFSTR':!i.t~ FPDt-', GAM, S1Af;T EL~V HANO COHPt;TEO, 
REACH , 
~EACH2 
RE~CH 
SEGH5:NT 
NV,,.LUE 
SEGMENT 
NVALUE 
SEGMENT 
N VALUE 
SECTICN 

ENDrn3Lc 
REACH 
SEGMENT 
NVA.LUE 
$[GHENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

SNOTABL:: 
REACH 

1 ... , C 2 
17. 1, 
1?, 1 
1--. 1 
3. C 8 5 
17. 1 
0. 0 55 
1 7 • 1 
•j. JBS 
l 7 • 1 
-12 0 C. 
-6Q ~. 
- 2J 1. 
-133. 
-53. 
2 ':i. 5 
110 • 
2 52. 
1 JO C , 

1 7 • 8 
1. 7. ~ 
J,oe:= 
17, 5 
J.055 
17 • 8 
J.085 
17 • 8 
... g4(. 
- ,;&s. 
-270: • 
... 19 5. 
-11. 
1Z.t. 
)75. 
4 g;;. 

17.95 

1, 
Q. -
1. 
1 

' 
3 

:n~. 
8~ 3. 4 

!H3, 
8 ~ 8 • 3 
8Q5,7 
ar. 4. 2 
8 J 3. 6 
")15. ➔ 
~ 30, 

1. C 
1 

2 

3 

B4n.n 
82 6. 7 
'335. 0 
813. '3 
5fl 8. 2 
131 r,. 7 
820.5 
8 31. 3 

1. j 

IJ • 0 • 

29 J • 290 • 

' -2~ 1. 0 

C 2 co. ,J 

I\ 100a. 8311. U 

-12uc. 827.1 -9UG. 
-4,J 1.: • 819. 2 -212. 
-195. a 11. '5 -1. 71:. 
... 10 L!. 866.2 -&5. 
-2t.S 805.4 -18. 
SC• 30,1. $ 85, 
172. 8t8,'3 201. 
3:: J • 826. 8 2 3. 

J30C.C 323C,::i 
I\ -195, ,J 

C 235.J 

I\ 490.0 8'11J. □ 

-94(, 830, 2 -877. 
-85G. 826.7 -850. 
-2 7 G, B26.4 .. 2.J 4. 
-1€-3. 8L18.5 -63. 
23. 807. 2 74. 
235. 815. ! 34 3. 
4GO. 8 27. 3 Lt 31J. 
49tJ. 848.a 

a5J.o 8~0. J 

822.5 
814, 
80 s. 3 
8G f. 2 
80S.2 
BU Z. 9 
81 3 • 8 
82 S • 

830.5 
835.a 
B2t. 4 
8G 5.?. 
81J,6 
e2 s.,g 
827.~ 

1 
2 
JX 
4AXX 
5AXXXX 
7, 

661X 
6 - , Q_ 

663X 
00 ➔ 
66:;i 
666 
667 
668X 
669 
6?U 
671 
672 
673 
674 
675 
676 
6i7 
6/8 
6?g X 
680 
681 
682 
653 
604 
635 
68G 
057 
6~8 
689 
690 
691 
692 
593 
6~4 
695 
6% 
697 
698 

t'.:' , , i-,,,..., - :' •• ",~"I 
11j, I '• • ' ,.1'. ., 'l' 

;.J...--.....i...-..,..1;~~,~~ • ' ,i '' ......... __,....._ .._._.___, ...,., ~ .............. 

•• ·1 
'IF ,QG~ 1 
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0 

Gil 
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J 
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0 

0 

0 

0 
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0 
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FLU FIVER FLOCO ~AZARC, A~ALYSES - HCNTCALM CO,, ,MICH 
01M Gf1T2S CLOSED D~TE CF COHFUTEf. RUN ·O.UG, 7!.t 

-------~ --------------------' eC/80 
REACH2 t8,1' ••. 
ROAD 18.~• 2.7 5-j.S 
BFR f~.J ~ 1 
PIER d:5.3 ~ 806.3 
GIRO~R 819,6 ,i7,J ~.J 

-70,15 R21. g •7),1; 
7J,5 822.9 

ENDTABLE, 
SECTION 11, C 

ENOTABLE 
PEACH 
SEGMENT 
NVALU[ 
SEGMENT 
NVALUE 
SEGMENT 
NVA LUE 
SECTION 

ENOTABLS 

- 8':! ~. r. 
-!i'JC,C 
-70, 5 
-48, 3 
-2), 3 
2 6, 8 
65, G 
7 4, 3 
s ]J. IJ 

1 A•:. 
18, t 
J, J 8 5 
1 ~. 1 
,J,u55 
16, 1 
·J.085 
15.! 
.. 80:.. • 
- )f:, 7. 
- 2J L. 
-7~. f, 
2 J. 
1 ),J • 

375, 
4 44, 
7 )1] • 

1: 1.. 
1-+6, 5 

818, 9 
~ 21. 9 
qJR.4 
~ J 9. 1 
3 15 • 7 
,is, J 
~22.g 
9 Z i. • 6 

1.0 
1 

1 

~40. 
91 z. 2 
ii 3. 5 
911,3 
'335,7 
H3, 2 
R23.9 
~ZG,9 
8 3: I 2 
'3??, 1 
9 :, fl I '} 

-81J(•,G 
-74,3 
-7 U, S 
•3d, 7 
J • •) 
38,4 
70,5 
74,3 
aao.G 
1 'JO, D 
N 

C 

N 

-000. 
-276. 
•15G. 
-33. 
➔ 7. 
2 0 <J • 

~~J. 
538. 
~ G J • 
1D 28, 
47.5 

LIST OF I,NPUT 

SU•G 
7 
2 

817, 3 

820, 2 
821, 1 
817, 3 
8CG,G 
Bf.0, 1 
8C7,2 
818,3 
e22.1 
824,0 

1 w a. J 
-90. :J 

88, J 

H28, J 

8 29 • 
811.6 
813,2 
9C 8. g 
8(4.1+ 
,814 • 7 
824.4 
829. ➔ 
832. 3 
830 • 7 
806.0 

QA TA-- -- -, -------- -- --------------, 

2,2 
70,5 

-E:OC!.O 
-74,3 
-1;6,7 
-27,2 
21. f: 

7J.S 
4G,J., 
8CO.Q 

840.G 

-400. 
-26G. 
-90. 
-21. 
,rn. o 
34 7 • 
421. 
6': '.). 
'3G LI• 
1r: 2 e. 

818.3' 

817.9 
821,9 

80.,. '+ 
80 6 • G 
8C9.3 
822.9 
82!j • 3 
84u,C 

818 .4 
812,8 
81 2. 3 
806,1 
81 2 • 4 
620.B 
824,1 
830.4 
82 ~. 6 
84C.C 

699 
nu 
?Ci 
7:J2 
7:.'3 
704 
7C5 
?JO 
7J7 
7C8 
7~g 
71..l 
711 
712 
713 
714 
715X 
71& 
716A 
717 
718 
719 
72Q 
721 
722 
722A 
723 
724 
725 
72& 
727 
728 
729 
73Q 
731 
732 
733 
734 
735 

------------------------------CATA PC!NTc ~,ORDERED 
OLPLICATE X POINTS NOT 

9Y FROGRAH ACCD,J!NG TO X VALUES 
CrlANG:o------------------------------

REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 

1 ,1. 2 
18. 2 
1).125 
1 ;J, 2 
G.Q55 
19, 2 

1. : 
1 

2 

' 

S5J,O 

C 

N 

52}, ,j 
-76.J 

20(),J, 0 

7 36 
737 
738 
739 
74G 
741 

I. ' PAGE ' 1 • 



'"'I ,I !f, !, ' • , WSP,~ ~8/2J/7~ • ~ 
,, 1 • =. V C 3/12/73 fr fGE 2 

'I' F"LH 1'IVE1' F"LOCD HAZARD .DN.GlYS~S -·HGNTCALM co. , •MICH 
OAH GAES CLOSSO DATE CF CCMPI.JTC:R RUN AUG,, H 

'' 
) ,. 

' -------~---~--i--~-:----~-----9C/80 LIST OF INPUT OAH--', --- ,-------·------.' •• · •· ---

✓ 
,NVALUE •J • 12 S 7:...2 
SECTION 1~. 2 · 743 

-2:~o. 34r. (: "720CQ. 831). 5, -1700. sJa.1 74 4 
- 1 , •. , r. 0 07 ' _ 1 ":? r ,- e23,9 =1Ut!J, 82 !J .5 71.::: 

") - .. ..,. "' ..... J.;.' • .I, - "-,.,~',I ., ';-r.., 
-76, 817, 8 -68, B12,5 -54, BO<::, 8 7~& 
-19, 8C7 .. g -13, 8 04, 2 16, , 8 ll 11. 7 74 7 

I) 3$. 514. 2 1J l, 817, o 22:J, 817 ,6 74B 
235, .~15. 9 252, 817. g 297, 818, 749 
.)J.4, n.1.:,, ,; ~ i:::;,. 817, 2 140u • 810.4 7~:J 

Ii;) 
170 !.. , /318, 7 20 il ~, 8 22. 3 20 U LI, 8', Q, u 751 

ENOT~BLS 752 
REA.CH 1 3, 3 1. ·J gc il. o 75G, l 753 

I) SEGMENT 19. 3 1 N -57,8 75 ➔ 
NVALUE J,125 7~5 
SEGMENT 1 ,. 3 ~ C 5 7. 8 756 

J 
ti VALUE ..J .. D 55 757 
SEGSC:NT 18,3 3 N 1 co. a 841,0 758 
N\IALUE U,125 759 

·J 
SECTION 1.~. 3 761 

- 3 J l • ~I+~. ,j -244. 817. S -200. 818,0 761 
-187. 81c;. 2 -17 2 • 815, 3 -l!J f:. B1S,4 762 
-~7, 8 319, 5 -55.s 3L7.7 -40. 8~ 5, 7 763 

d -13, 50 &. 3 12, IHiB. 3 43. BG7.2 764 
5S,5 ~ 1 8, 7 57,e B19, 4 1 ll O. 817 ,9 765 

·) 157. 31 7 ,5 165, 822, 1 20G, 82 2, B 76& 
3 J a • f\Z 3 • 5 4G 1. 8 23. J 46J. 827.2 767 
35,J I 8 25, 4 7GJ, BJIJ. 3 7 C 1J , 040,u 768 

ENDTABLc 759 
' , e AX l:!.E IJ GIFFEiiEtlCE 9ETH€C:N FCINTS UCE[OS 20, FEET 

RE~CH 11, 5 Lil 165(,,0 1 !./BC. C 770 
SEGMENT 1 s. 5 1 N -15 2, l 771 

' ) NVALUE J .12 5 772 
SEGMENT id,5 2 C 14g. IJ 773 
NVALUE J _,j 55 774 

,) SEGMENT 1 ::l, 5 3 N 670, J 840,0 775 
NVA.LUE iJ, 12 5 775 
SECTION 1 i, 5 777 ., -7~U. ">1+ a • ,; -70 U., B :;z, 4 -E:~D. 832,5 778 

... ·;::i: • 829,5 -w.15, 828, 2 -3,JC, 820,g 779 
-152, 814, f+ -13 C, B08,9 -112. 8US,O 7Bw ,,) ... g,J. B, B, 4 -57, e~ s. g .. .:,. 3. 811,3 7B1 
J • 811, 4 'S2, asg. s 1\1?, tH1€,9 7B2 
1.1~. ~D 7 ;3 143~ B13~5 2 0 1J ! 817!8 7B3 

_.) JJj, 818,1 32 ~. a1g,5 38J, 831,8 784 
t+ 'J J • 811. 7 ti 5) • 827 • 5 '-19:). 8 3 1 • 0 785 
0 J J • 8 32. 1 5 7 J • 834.5 & 7J. 84 0. C 786 ..., 

c.l 
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FLAT RIVER FLOG □ HAZARD ANALYSES, - HCNTCALM CD,, MICH 
DAM GATES CLOSED DATE CF COMPUTER PUN AUG, 74 

- _ .. -----· - ........ ~- --- _, _____ -- - - ... - e1J / a iJ , LI ST 
E~OTABLE / ' , 
REACH U,& 1-~ 1i.n.o 
SEGMENT 1~. 5 1 N 
NVALUE ,J,12" 
SEGMENT 18. E, 2 C 
NVALuE ' u.G55 
SEGMENT lR,& 3 N 
NVALUE 0,125 
SECTION 18,6 

ENDTABLE 
REACH 
SEGMENT 

'NVALUE 
SEGMENT 
N VALUE 
SEGMENT 
NVALUE 
SECTION 

-576, 
.. ;32. 
• )98, 
-33. 
2 3, 
g l • 
1126, 
1)63, 
1t~Q G' 

l '3, 7 
18, 7 
0,125 
1 ~- 7 
u, C 55 
18,7 
a .12 s 
lt\, 7 
-48€, 
- 311. 
-~9. 
-s, 

,,~.·l 
8 3 3. 3 
311, 3 
31:, 1 
6) 7 .9 
H2, 7 
3 j a. 6 
R14, 1 
840. 0 

1. a 
1 

3 

8 5C, 0 
8 1i:, • 5 
~13. 1 
8: 9. 5 
8a g, & 
~ 3 4. 3 

5JO, ~~O.G 

-57 f>, 
-5 J 3, 
-14 2, 
-31, 
.l..t 3. 
1 0 3 • 
147 6, 
l&OC, 

2L.,JO,O 
N 

G 

N 

-488, 
-25C, 
.. 74. 
73, 
328, 
Lt ... 0 , 

OF INPUT 

1370.0 
-1:2.0 

1BOC,u 

836,1 
ii 1?. 1 
810, 0 
808,2 
ace, 2 
813.? 
s,g,7 
81&, ,J 

185,J,,; 
-89,G 

85, iJ 

soo.a 

840, B 
B11, 1 
B 10, 6 
e,B,8 
811, 6 
838,8 

I 

DATA-------------J----------------
1 767 . 

B t,O, 0 

-558, 
-48e, 
-1:2. 
13, 
50, 
245, 
1537, 
1E:82, 

B, J, 0 

-4'¾5'. 
-13S, 
-t.,6. 
85, 
3 64, 
5GJ, 

833.7 
812, g 
813, G 
80 8, 3 
812, 4 
810,2 
811,G 
833,3 

817.9 
81 E, 0 
812:, '+ 
81 3, 7 
827 • '+ 
84 Q .5 

786 
789 
79C 
7g1 
7gz 
79) 
7gi, 
795 
7% 
797 
7138 
7gg 
8JJ 
B01 
802 
803 
8J 4 
8C5 
BJ & 
BS? 
8C8 
8Jg 
81J 
811 
812 
813 
81" 
815 
81& 
817 
818 
Big 
820 
821 ENDTABLE 

REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEG'-lENT 
NVALUE 
SECTION 

t1nx ELEV CIFFECENCE B~TWE~N FCINTS EXCEEDS 2ij, FEET 
822 1 B, B 

18, 8 
0, 12 5 
13, B 
• .iSS 
1 B. 8 
IJ. 12 ~ 
1 -9. 8 
... 3gtJ. 
-321, 

1.c 
1 

2 

3 

8?1,J 
83 s. r; 

17JC,O 
~ 

C 

N 

17GC,0 
-45,0 

210. a sso.o 

-34E, 
-221. 

842,4 
811,9 

823 
B24 
1325 
B2&X 
827 
828 
azg 
83J 
831 

PAGE 3 • ''' 
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FL,3,T 1f;IVER FLOOD ,H.C.ZARO, llNALYSES - :HCNICALH CO., ~ICH' 
G~M 1 GATES CLOSED DATE dF 'COMFlTER RUN, AUG, 74' 

------------, ------------- '---eJ,eo LIST OF INPUT OAT~------------------------------
ENDTA8lE ' 7e7 
REACH 13. 6 I ' ,1. 0 l'>ODd 1370,0, 788 
SE.GHENT' 13.6 l. N -&2.0 7813 
NV/:.LU~ ' < ?C ., ('"j,., 

J .... "- ., ,au 

S~GHO::NT 18. E., 2 G :j Q • [I 791 
NI/ALUE: 0. G 55 792 
SEGMENT 18. 6 T N 180G. il 8 Lt1. 0 793 

1NVALU£ iJ ,125 79't 
C"Lf'TTn •• .. ,, ~ 795 Jt;.1., I .1.v1.- l.ChO 

-576. =\ 4'). ,J -570, 836.1 -558. 833.7 790 
... ;3 2. i, 33 • 1 -5 J 3 • d 15. 1 -'+ a e. Bl 2. 9 797 
-19S, 811. ,"! -1 ... 2. 010. 0 -f:2. 81 ~ • (! 796 
... 53. 91 ! • 1 -11. B 08. 2 13, BG 6. 3 799 
2 s. -5 17. g ~3. 6 0 5. 2 50. 8i2.4 a:, o 
93. H2. 7 1 ;J 3. 813,5 21.i 5. 81 :J. 2 8C1 
112 d • ~: 8. 6 14 7 e. 809.7 1537. 811. 0 80 2 
1:163 • Ai 4. 1 H, □ C. 81,. □ 1€:82:. 833.3 833 
1 BO~• B LtQ. 0 8,4 

ENJTABL:: 8J5 
REACH 1 3. I 1.Q 2tj JO • iJ 1 es j. a 8:J 6 
SEGMENT 18,f 1 ~ -89. □ BS 7 
NVALUE o.12~ ROB 
SEGMENT ! ,,. i' -:, C 85.tl 8 U g 
tn:ALUE iJ, Ci 55 B10 
SEGMc~T 18,7 J N 5QO, ,J asJ.o 811 
NV,;ILUE J, 12 5 812 
SECTION 18. i 813 

-488. d 5C, 0 -48 e. e 40. B -4't5, B17.9 81'+ 
- 311, a 1n. s -25G, 811.1 -13':. 61€:,D 815 
-eg. 1113 • 1 -74, B 10, 6 -46, 612:,4 816 

-"· ~: g. 5 73. ec8.8 85. 813,7 817 
218, 80 9. 6 328 • 811.6 36.:+. 827.~ 818 
'.t G '.J • ~ 14, 3 4➔ 0. e 3f3. a 5D '.J, 840,5 819 
::>Ju • a ~n. o 820 

ENOTABlE 821 
MAX ELEV OIFFEFENCE BC:TWEC:N FCINTS EXCEEDS 2 0 • FEET 

REACH 18, 6 1.0 1700,'j 1100.0 822 
SEGMENT 1 e. s 1 ~ -45,0 823 
NVI\LUE 0. 12 5 824 
SEGMENT 18. 8 2 C 44,Q 825 
N VALUE , J5 5 826 X 
SEGMENT 18,6 J N 210.1 850.0 827 
NI/ALUE ,J ! 12 IS 828 
SECTION 1 a. e 829 

•39b, ,'3,c;~.J -396. 845.1 -34t, 84 2.4 83) 
-321, 83 9, 5 -2~1. 81Lt-,O -221. 811.9 831 

PAGE ' • 3 
I, I: 



"')11, 
I' 

0 

} 
•' 

) 

) 

'I 

,,,l 

p 

,) 

,, 

. ; 

' ) 

• ..i 

u 

• ' ,, 
FLAT ~IVER F'Loo□ 'HAZARD PtsAUSES' - MCNTCALH' co., MICH 
00:M GJITES CLOSED DATE CF COHPU,TER ;;uN AUG, 74 

-------- '•-------- '--------•--SJ/ 8C 
' • • j ' 

LIST OF INPUT □ ATP------------------------------• 

ENOT.ABLE 

REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
~ECTION 

£NOTABLE 

-131.:, I 3.11.0 -111. 
-45. 812.4 -39. 
'-➔• 811.3 E3. 
1:3. ,!\21\. J 131. 
211. 85 1 ,Q 

810.5 ' -75. 812,3 832 
d11dl 15, 807.1 833 
827.5 •g4, 821:.9 83-+ 
827,8 8 3 8. 1 '835 

836 
837 

~AX ELEV OIFFEFENCE BETWEEN FCINTS EXCEEDS 20, FEET 
838 11. 9 

18. g 
o.12~ 
18.g 
G. Q 55 
18. g 
G .12 5 
1a. 9 
-1::ii:.. 
-35. 
3 3. 
125. 
!+25. 
7 JO. 
870. 

13 Q l! • 
190 C: • 

2 J3 i., • 

1.0· 
1 

2 

1 

s5n.o 
312, 3 
a11. s 
~ 1 2, 8 
819, I 
~ 2&, D 
-i21+.J 
B zi. g 
,!\26.7 
831,o 
3? C • iJ 

16J~.Q 155C.C 

' 
C 

N 

.. 1 J (,. 
-13,. 
44,2 
2. 0 ,) .. 
Sul, 
eo o • 
goJ. 
1JE 5. 
10 a iJ, 
1 S5 C, 
-1 J. S 

-3s. a 

'4 4. 2 

2 Cl 30, ') 

84G,G 
8 07 • 2 
815 .1 
815. J 
a2:i.1 
824.5 
825.5 
A?~ A uc..u, . ., 

825,1 
a:1.i. s 
61}7. 5 

850,0 

-cc. 
11, 
!OJ, 
40J. 
CGJ. 
as □• 
985. 
12~D. 
17'J~. 
ZOJU, 
-12.s 

827,3 
80 8, 6 
814,G 
81 tl • 8 
827,t, 
625.2 
82 4 .o 

82E,O 

839 
840 
841 
842 
a:...3 
8•4 
S•5 
8!t6 
847 
848 
8 ➔ 9 
853 
851 
852 
353 
854 
8 55 
856 
857 

------------------------------DATA PCINTS REORDERED 
OUPLICAT~ X POINTS NOT 

BY FROGRAe ACCORDING TO X VALUES 
CcANGE0------------------------------

ROAD 
BPR 
GIRDER 

1 g, [, 
1 '3, C 
8 21, 1 
- 40. 1 

£NOTABLE 
SECTION 19,C 

ENDTABLE 

REACH 
PEACH2 
COMPUTE 

• lJ L, 
- 38. 9 

1,J a. 
5 J ~ • 
8 JG • 
1 DO O. 

B, ~ 2 
1 e,. g 
1 7, 0 2 

2, 7 
~ 
81 q, 9 
321, G 
CJ 21, 1 

~ 5 G. G 
313. ~ 
~ tr, 8 
f} 2 :- , 5 
~16,6 
.q Zit, 4 
B 50, I 

1, C 

s a .. 1., 

l, J 
-40.1 

-10 iJ. 
-19 .. f: 
~ 8 • <3 
Z:J J .. 
EC a .. 
g !: 0 • 

5 (:. : 

IJ,8 
819,g 

825.5 
8 '38. 1 
810,J 
818, 3 
81g. 4 
827, 5 

2,3 
4t • 1 

-40 .. 1 
-13,1 

4·'.lO. 
7' 3. 

~21.0 
8C7, 2 
821,1 
81E,6 

HAX ELEV CIFFEREtlC:c 2ETNEEN FCINTS EXCEEDS 
5C.o 50,: 

17.(•2 

858 
859 
86] 
861 
8 E,2 
863 
8 6!+ 
865 
866 
867 
868 
869 
87a 
871 
872 

20, FEET 
873 
874 
%111 

----------- -------------------:NC CF 80/BG LIST------------------------------

PJIGE 4 • . ( ,, 



' h ' ,, 

'',' 
1
1 ' ' t ' , ., ,, '::OMPUTF, 17,G2 '19,C'2' 

~o iALUES P~VE~S~O Oh SEGrENT 3 
17.02, 

AT ELEVATION 
%1XX 

VALUE, CHANGED TO ECUAL PREVIOU~ VALUE•••~•. • 
') 

I' ' ' ' 
----------,---~--------------STA~TING C~TA F~O~ GIVEN ELEVATION-------------,----------------
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> 

) 
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() 



'71 
" ii " 

;'i) 

) 

"" ' 
,-, 
1,, 

f) 
p 

I ) 

' 0 

I 
t.) 

t ' 

I) 

u 

1_; 

\J 

u 

l-a1..J 

1 • .,1 

) 

u 

n 

',_, ,,, 
' 1'1, ,' I ' 

, ~SP .. ~n, 08(2J/74 
'r P.~v•'c:5/12/73 

NO, ELC::V 

Q a,;2.q 
BANK FULL 813. C· 

1 1)1'::i. 5 
2 ,31 ':i. ~ 
3 1317. 3 

I 
,,,.' 

' ' 

' ' 

FLAT FIVER FLOCD HAZAR □ ,AN~LYSES - "CNTCALM CO>, MICH 
'o•M GATES CLOSED DATE OF COMPUTER RUN AUG, 74 

AREA , 

C • C □ 
26 ➔ 7,19 

~3)2.15 
l.jl..72.41 
l.t756.1E: 

RATI~G TAELE 

CROSS•SECTION 17~02 

CFS ----------ACRES FLO0DE□-----~---
CA~AGE CHANNEL NON-DAM 

:J • 0 C o.oc ·J.00 C • 0 Cl 
Ji.a. 75 C • ,'J :: o.o □ l • 0 0 
16Q.j(/ C. • u [j a.co l • 0 a 
91,J • 0 ,.: C.CD o. a:: ( • !} 0 
560.0C L • Q 0 o.oo C • U ~l 

C:SM 

o.rv 

316::.Lu 
39u.r,o 
55e,;.co 

••••••••••'•••••••••~••~••••••ERRG~S OSTECT Q H 04TA-CHECK RESULTS CAREFULLY•••••••••••~••••'••~•••••••••• 

t::;:'.''~ii!'11 

''PAGE s ~ 

CRIT!OL 
ELEV 

8UO.Li3 
806.72 
6C7.2E 
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• ' I ', 
FLAT ~IVER·,FLOCO 
OAM GATES CLOSED 

HAZA RO' ANALYSES - MONTCALM CO,, MICH 
O~Tt OF COMP~TE~ FUN AUG, 74 

KC HeLE 
GROS~ SECTIO~, 17.!?2 

ELEVATION KC AREA 
8J2.9') 0 • C 0 0 • 0 G 
8:'3.U•) 6.74 ,% 
BJ~.CJ 948.413 49.83 
8)5.0U 46bU.35 157,39 
e:;t:,. ,ju 12(44,89 326,45 
8J7.rJJ 25387.77 565.dJ 
8'l6.UJ 451?JG.21 843.45 
8J9.UG 70779,37 1155.7& 
81~,l}J 1C5~44.tl7 15J5.S5 
811.;: 'J 147747.80 l 8 74. 0 7 
e1z.,Jo 1971;:t:.59 2255,32 
813. CJ 253312,37 2b47.19 
514.'j'.] l17556,4B 3•)54.75 
815, CJ 391[,.:.7.28 35J7.81 
61 & •.JU 472393,89 4G23.58 
81 7 • : ,J 5&1897.59 4585.91 
81A .{lO E.5!:734.49 5167,58 
81 :! • ~ J 765915,15 5828,97 
82 (, • Q J €6(581.35 E:51~. 45 
82i. J 1) 1004~91.29 7248,67 
a22. ~c 1137293.:=3 a;4g.,:,g 
132 3 • U J 12759l.15.U6 9011.&& 
821+.DO 142174€.E:2 1Gl.:.6,24 
625. v:. 115DLt25Lt.24 11'+58,56 
826. J,j 1795117.74 12862.•:7 
52 i'. 0~ 1997S6G.71 1'-!JJ9.,. 6 
82 8. G 0 2222407,23 16118.06 
829. 'J.., 21621 □ 9,67 17697,C? 
d32.:J0 271775g.1g 1<3C70.07 
831,C:J ZS81:C81,73 21455,08 

'~J: ,:.1 :1-M 
,' 
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FL,~T RI~E~ FLOO~ HAZARD ANALYSES - HON~CALM CO., MICH 

'o~M GOTES CLOSED DATE CF CCMPUTER FUN AUG, 74 

SEGMc:NT TABLE 
CRC55 S~CTION '17.a2 

VELOCITY IhCR~~ENT= ~.oa FPS 

------------------------------------------------------------------------------------------------------------------------
CSH TCTH 1 

N 

Sl:i G t--0 
2 
C 

3 
N, ------------------------------------------------------------------------------------1 __________________________________ _ 

DISCHARGc CF'S 31El,\JU 21.&3,, 3121.63 16, 7~ 
316G,GO v'::LOCI,iY sps • 7 7 • 11.+ • 77 , 16 

COR~ECT WE[GHT~O V~L = ~77 

D!SCHARGE CFS "391C. Gu 32.69 3fl!;2.33 2~. 98 
3910,uJ /C:LOCITY F0 'i • g 2 • 18 ,,2 , 21' 

CORRECT WEIGeTrn VC:L = • g 2 

OISCHARGi:: cr.s 5:=EtJ.QU sa.1g 5!+56. 6 ➔ Lt4, 37 
5560,00 VELCCITY i:-ps 1.24 ,25 1.25 • 3 [I 

CO~RECT ~cIGHTEO V~L • 1,24 

i• 



,1, • ..., 

'' '1, 

q, 

() . ' ~ 

0 

t :t 

ir. 
ll ¥ 

I 

1·1 

p 

fl 

:) 

IJ 

' ) 

' ) 
I ,J 

I ; 

l .... : 

u 

u 

., 

(;8/21/?l. 
,i" REV C 3/12/73 

NO. cLc v 

,) -'l':2.g~ 
BANK FULL 813,E~ 

1 ~1:,.i::;1 
2 ~16.-'12 

. ,.', 
FLAT nvi:. FLOCO HAZAsO ~NALYSES MON1CALM co.'; ,MICH 
04M GHES CLOS~ □ 'DATE CF COMPUTER •UN AUG, 74 

( • C 0 
2647.19 
"1308.32 
sqo.93 

FATHG TABLE 

CROSS SECTION 17.1 

CFS 

.J • 0 C 
2344.09 
315,J.G0 
3Y10.CG 

----------ACRES FLOOOE□---------
CAMAGC: CHANNEL ' NON• DA~ 

G.GG o.oc l • 0 Q 
C • 0 0 :J, 0 0 l • ~ •) 
o.oo a.oo C • 0 0 
C , 0 0 a.GO C. G 0 

3 s11.3; 4772.c □ ssou.;:,~ J. □ G •J • C 8 C , a 8 

'CSM 

C,CD 

316 • D i:i 
391 • l: Cl 
55f • c, C 

•••••••••••~•"••••••••••••••••S~RORS DETECTED IN DATA-CHECK R~SUL1S CAFEFULLY•••••••••~••••••••••• .. ~······ 

• 6' 

CR ITIC~L 
ELEV 

80&,43 
ew&.12 
807,ZE 



r~ ·· ··1 ;} 

n " "' 
1 I j:' 

:, 

) 

'J 

., ,. 

' l 

~;) 

i, 

) 

;'.~ 

1.J 

,) 

.,/ 

,) 

.J 

v 

'..) 

_, 

v 

~ 

WSP•~~ 
,, , R:::·,i 

.,, 

UB/2'!/"4 
C 3/1'2/i',> 

""·t • ,, "-~ "' • , •• e: • '-, ~ 

'' ' 
,'I 

., 
FLAT .nv:: f, FLOC'] 
DAM GATES CLOSEQ 

Ht\ZA~D' ~/\1'~L YSES, .. MCNTCA LM co .• ·' MICH 1 

O~TE GF COMPUTER RUN AUG, 74 

KC T~2LE 
CROSS SECTION 17,1 

'AREA' ELEVATION KO 
8: 2. 90 0 • CC u.oo 
a~1.aJ 6 • 7l• • 8-S ' 
8,j't, □ J 948,49 1t9.83 
605. G □ 4t60.35 157.39 
806.0J 12044.eg 32£,.45 
8J7.il~ 25387.77 56~.ao 
8)3. 00 "-5,90~.21 8~-+3.45 
80 9 • 0 !l 7'.•779.37 1155,76 
e1-:.00 1J5~41.i,87 1535.55 
811,G:J ~ .. t..7747,i:U 1874.D7 
812.,D .1.97106.59 2255,32 
813.•J) 2''.:13312 • 37 '2647,19 
a1--.o~ ~17~5f:,48 3i..'54. 75 
e1s. OJ 391i.47.28 35•J7,81 
816,0J 472393,eg Li023,58 
di 7 •CJ =s1eg1.=g 4585.91 
81 B • 0 J €59734.49 5167.58 
619.00 765915.15 5628,97 
a2c.i:o l:80~81,35 651;.45 
821, ~•'j 1104i.!91,29 7248,57 
522,cD 11.372~9, 53 6;Lt9.G9 
82 3. aw 1211=9L5" ,06 9j11,66 
824,\J □ 1!.,21748.f:2 1C146,24 
82 5. 0 0 1E.:i.t254.24 11458,5& 
826.UU 179S117,74 12852. C 7 
827. ':!J 19<)7550 • 71 14339,·l& 
82 g, 0, 2222467,25 1611s.o& 
829. •~J 2t.1E:2LtC9.E7 17897,C? 
81:.IJ(! 27'~7759.tg 1%76, u 7 
831.00 2~:885jl, 73 21455. ,J 8 

,,. ,; ,,, 1;, 

~,11. l) 
',P.PGE 

•~K •• 

/ 

' 

( 
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WSP.Q, 0 8/ 21 /?'t 
1 

' REV (.3/12/73 

i 
'' 

·• ' ' 
' ' ' FLAT RI•ER FLOOD HAZARD •NALYSES - HCNTCALH CO,, MICH 

DOM GATES CLOSED DATE CF COMPUTER PUN AUG, 74 

SE ME T, l,ABLE 
CROSS,S CT 0~ 17,1 

VELOCITY INC Er NT= 'c.oo FPS 

, I •• P~GE' '6S 
' 

-------------------·----------------------------------------------------------------------------------------------------
CSM TCTAL 

arsc ~ARG~ CFS 3;.s,:.cc 
3160,00 V2:LOC!TY F.>S • 77 

CORRECT WEIGHT~ □ V':L = • 77 

DISCHARGE c~s .391:: ... :J 
3910.00 VEtOCITY FPS • g 2 

CORR€CT W~JGHl~D V~L = • g 2 

~ISCH.QOGE CF<:::: 5360.20 
5560,00 VELOCITY ~os 1.24 

sORRECT WcIGHTED ~EL = 1. 2 3 

1 
Ii 

21. 81 
,14 

32,97 
, 18 

59,95 
,25 

, s:: G NC 
2 

, C 

3121.31 
• 77 

3851.85 
• g 2 

5455.i.:5 
1. 25, 

3 
N 

1 G, 87 
• 16 

25, 18 
,21 

45.su 
,30 

,: 
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r,,, 
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. I 
I 
!, 
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',) 

lJ 

'! 

' J 

,) 

,J 

BANK 

'• 
0 9/ 21)'/71+ 

(3/12/71 

NO. i::L'::V 

□ a~-:;:.2c 
FUU. I\ 11. fl. C 

1 31S.B3 

''· • ' I 
FLAT RIVER FLOOD 

0

HAZARD A~ALYSES - 'HON,CALH CO,, MICH 
DOM GATES CLOSED DATE CF CO~PUTE~ ~UN AUGi 7~ 

AREA 

i:::.oo 
1881,,2 

PATif\G TABLE 

CROSS SEC~ION 17.8 

CFS --~-------ACRES FLOODE□---------
OA~AGE CH:1NNEL NON-DAM 

a.OJ U.GO 
2337.3; L.DO 

0 • O 'J 
0 • 0 0 

( • Q J 
c.co 

cs~ 

a. o ::i 

3175,17 316·J.c•~ u.o □ Q.00 ::. ,GO 316~.~D 

Z ~1 7 .22 335S.65 3910.0C Q.UO J,0 1) :.CJ 3'3iU,Ot 

1 817.gu. 3676.57 5360.00 ~.DIJ O.OO C ,00 55€:D.(O 

' ' 

•••••••••••••••••••••••••••~••ERRD~S OElECTS □ Ih CATA•ChECK RESULTS CAREFULLY•••••••••~•~••••••••••~••••••• 

•· FAGE ' 7 

CRITICAi'. 
ELEV 

8 9;0 2 
8 <3.33 
8 9.93 

I, ' ' 



"" (i;i, 
) ' [:' ... 

) 
,I' 

:~ 

. ) 

). 

,\ 

"J 

) 

' ) 

·' 

.) 

., 

v 

.., 
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: WSP·Q•' "S/2J 174, 

R~V C 3/12/,73 

''' 

'' •• 
~LIT RiveR FLDOO 
D~H GATES CLOS~D 

HAZARD LiN.Al!YSES - Mdri-cAL
0

H' co.~" HICH 
DATE CF COM~UTE~ RUN AUG, 74 
' 

KC TABLE 
CROSS SECTION •17.8 

ELE.VATION KO AREA 
aas.2·J c. c~, t , C U' 
8j6. CCI 221.22 11..,gc 
8 127,::;J 1908.~3 76, 66 
a:s. OJ EG13,83 2,2,75' 
a:9.JJ iE:117,03 399, L.4 

81C,GO 32214,'?(i 624,63 
811,0J 48417~62 891, 14 
012,uJ 76355. 64 12i6,8:J 
813,0G 11rl67E,72 1572,58 
814, IJ D 151942,23 195.;.65 
815, JO 201~-H.:, E:5 237?,75 
815,D.J 2638-.C,,88 25J6,86 
817. C 'i J3S:.:9e,9& 3252.25 
818, OU 1.t130:.25:,8Li. 3705,26 
81 g. C IJ 497943,15 4166,63 
82D,O'J ~89577,99 ~636,55 
az 1. ~J 60771:14 ,61+ 5115,'.:2 
322, C,J 792447,16 56•.;2,(,!t 
823,JJ SJ2~03,% 61•)0.63 
az u., Go 1J1SS76.25 6S:6,7! 
825.i:::~ l1431.t38.C1 712C.24 
62 6. G J 1272958.Q3 7643.76 
827.'JO 1H5382.73 8238.82 
82 6 • 0 J 1545~64.15 8885.15 
829. IJJ l696158 .87 9581,53 
83C,D! 185€518 .ED 1C•3'41.12 
831. 1:j 2;27,:27,95 111L.i3. 21 
832.tnl 2212849. 71.: 11992. 1J 
633.•Jl) 2~L7709.25 12841,&5 
e34.C) 2611977.73 13691.65 
a J s. au 2ece4g3.,.g 11+799.43 
836,GJ 302li734.D3 15911.65 
8) 7 • !J iJ 327€167.56 174J1.65 
838.,JJ 3545883.71 188J1,65 
839. co 3e312s5.Lj.,. 2•~251.65 
84::...UJ '-13C261,1t,. 21691,65 
6r+1. )j 4L.i43132,2'3 23121.65 
01.+2. ~o Li77C097,=8 21,551.65 

1·,:;;. ::"\' 
1,,• 7 o,,. 
h Fi;;, f 
',1' •I,' .,,, '•• '· ,, 

PaGE 7K -
'' 
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.~ 
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-· 
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' ' ., ' I''' ,, ' 

08/2Qi74 
t3'1121 n · 

'' 

FLAT RIVER FLOOD 
OAH CATcE CLOSED 

'I 
, .• , 

'' ' 

I ' ,, ' 

'HAZARD ~NftLYSES • HCNTCALH CO., MICH, 
DATE GF COMPUTER PUN AUG, 74 

SS:GMENT TASLE 
CROSS SCCTIO~ 17.6 

~£LOCITY lNC~E~ENT= a.OD FPS 

PIGE 
~ 

7S 

----------------------------------------------------------------------------------------------------, -------------------
CSH TCHL 1 

ti 

SEG NO 
2 
C 

3 
N 

'----------------------------------------------------------------. -------------------------------------------------------
OISCHAFGE ci:s 31EC,G~ • 5 :i 3157.23 2.22 

3160 • O'J VELOCITY i::"FS 1 • C 'C .16 . 1. C 0 .17 
CORRECT HEIGH TED VEL = 1. J ~ 

DISCHAPGC CFS Jg 1Q, G 0 • 6 2 3<3C5,3<J 3.79 

3910. ua VE!..OCiiY F 0 S 1,17 .20 1.17 .20 
CORRECT WEIGHTED VEL = 1.17 

0 SCHAFGE r.F5 5:06C.GG 1.73 5Sti7.42 1u.6S 
SS6L.OO V LOG I TY F?S 1. !;: ::! .28 1.53 .32 

CORRECT ::IGHT:: □ VC:L : 1. 5 2 
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~"' ;·' 

' 
'")I I, 

' 
l~ 
l 

') 

::-) 

11 

I ) 
1' } 

' 

:~ 

,,l 

'. ,, 

I l 

I I 

u 

,., 

l) 

1~ 

1.-

L.,; 

u 

NO, 

j s::!4. '+ -
BAllK FULL 812, 3 • 

1 615, q 7 

2 1H7. 3g 

' 810, 11 

•• 'I 

FLAT RIVER FLOOJ· HAZARD nALYSES - HCNTCAL'H co., ',dcH 
DAM GATES CLCSEO DATE OF co:1PUT,E·• PUN AUG, 74 

l • U IJ 
7'"' C. C 2 

3205.84 
24a2.e5 
<+G1?,72 

,, 
' ' 

i<ATIKG TABLE 

CROSS SECTIO~ 17.95' 

CFS 

) • (. l.. 

1986.~2 
316J,OC 
3g1:i.c.i: 
556D,GO 

----------ACRES FL~O~EO-----~---
naM.o.r.i:- GHANNt.L NON-DA.!'! 

G.GO ~ • 0 U L-. o a 
0. 0 J J, 0 C C • l! -J 
t:. n a ,J. !JI} l • u a 
L • G 0 0 • 0 0 L • 0 'O 
c. • I} e ::.on I; • 0 J 

CSM 

c.oc 

315::,DC 
3913,00 
55€,u,LG 

•••••••••••••••~••••~•••••••••ER~OFS OEl!::CT~O H CATA·CrECK RE SUL TS CAREFULLY••••••••••••••••••••-••••••••• 

PAGE • e:: 

CRITICAL 
ELEV 

ewg.ea 
810. 3 ~ 
811, 2E 
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,.., 

..., 

0 

WSP•~ G8~2"/7'-
, II R"=.V (31i2173 

('', 

':,, ' ·• 
'1 t ' '• 

' I , ' , , , 

FLAT RIVER FLOOD HAZARD ANALYSES - HCNTCA~H co.; MICH ' I 

,• '"" ,·••·111 t 

1'11. 'JS, 
I ti.:, f,' 

' '' ,?.OGE; 
•,, 

8K ,' 

I, 

DAM GflTE:S CLOSED .' DATE CF CC-:1PUTER RUN AUG,, ,7.4-

: KG Tl\8LE 
CROSS SSCIIO~ 17.95 

EL==-VAiION • KO AP.cl 
8 ~ 4. 4J 0. :::o C. CJ' 
8JS.OJ E. CG , .11 
BJ6.aJ 1G • 31 • 8 0 
81j?.;) 847 .47 49.74 
eJS.O·J l+t.:.J·.cc 13,. 71, 

809.UJ 10520.58 235.35 
e1::uJ 11~472.05 351].47 
511, 3 J 21~1335.4"4 487.44 
Bi2.J1,J .. ,~173.45 ,i;10. 34 
813. co o,~~2~.11 975, 42 
81th :•1 g,2Bl:6,S5 1·!.t29.74 
6! 5 • ~ ~ 13:~55'-.t4 1988,89 
815.D0 16:l79E,02, 2591.97 
81 7., 0 J 24:~622. EO '3227,GD 
818, JU 3U~38LJ8 ,84 Jd,99,45 
819. IJ:J 38<;C.E:5,12 4583.23 
82'.J~t'.:D 46:~g37,48 5315. 36 
8.?1,DJ S5~:i!SS3 ,34 6093,73 
822,LJ es:;1.+sa,4c 6928.38 
823,GJ 7b01J8,S7 7795.50 
E.2£1,GO en:;t,11 ,45 87U1,47 
a2;c,01 S9(:963. Q3 91699,73 
82 6, 0 J 11313229,EiJ 1(727,lJ 
827,JJ 12ec~gu5, Zl 11'132.87 
628. •JI,) 1'i5jl112,23 12874. ,s 
829. j J 1EOC61g.15 14:J27.9fJ 
83C, .j ,J 174'.L751.~3 15222.37 
6)1.DJ 1S..;138:1c .89 16733,13 
332,0J 210 :Ei65 ,82 1831U.33 
833. ~:: 2~41:'7'13.42 1sge1.19 
83~. ,;J 26('.lD51J,77 216g9.14 
835, 00 2 e Bjl 81L. • 8G 23,419,87 
836,GJ 317l➔ l:09.S7 25173.32 
837.UC '4B:3582.c4 26933.32 
838.0J 3e1:571p,.EZ 28i"19.5J 
835,0J 41i..f:e12,56 3C'5S5,69 
841},;J~ 45J741C.C1 32291,87 
841,CiJ -41:3/%59.37 34076.DS 
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'J 

·' 

' •. ,: ,, 
;fHSP ... _Q 0!'!/,2,)/.,4 
, [, ' 'RZ.V ;.3/12/73 

'11, /' 'I 

FLAT f'IVE" 'FLOOD 
DIM GATES CLOSED 

•• HAZARD AI\A'LYSES - MONTCALM, co., HICH 
DeTE CF CCMPUTE" "UN AUG, 74 

SE.GHENT TABLE 
CROSS SECTION 17.9~ ,, 1 

VELOCITY INCREMENT• ·~.oo FPS 

PAGE BS. 

--------------------------------------------------------------------------------------------------------------------,- -
CSM T CT AL ' 1 

N 

S:' C, NC 
1 
C 

3, 
N 

-----------------------------------------------------------------------------------------------------------------------· 
DISCHARGE C::FS 31F;G • GC 7:31,54 223Q.45 178,,jl 

316v.0J V~LOCITY FP<; 1.2a .E,O 1,46 .43 
CORRECT W2IGHTED Vol = 1. 2 7 

DISCHA~GE CF'i 39Hl,CO 974.53 2E 89. 50 245.gE, 
3g10.c,1 VELOCITY F0 S L,45 .7G 1 • Ei 8 .50 

CORRECT WEIGHTED Vol = 1. 4 !, 

0 SC HA.PG":: i;FS 5SE0,CC 1482,68 30~4.38, ,2z.g4 
5550. 00 V LOG ITY F0 S 1•78 .g1 2.10 .&E, 

CORRECT SIGHTEc VC:L = 1 • 7 7 
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' 1~ 
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1) 

I J 

I 

I l 

I l 

,u 

,.J 

'. ~ 
'.) 

., 

: 

,, 
' 

' I c.' ,1 

·1 1. 035J 
DC RIT' 
1,.0818 
DC~IT 
1.1887 

'OCR IT 

~ KJ OL HK 
.. 9f\9'7

1 

,.IJ45-t 
010.:1 '( r,tr, 2 IT = 

1·. ,: )77 • Q 4 ➔ J 
8 i l • 49 1<~CP,Ii 

1.i445 .iJ442 
811, 39 ,see IT = 

., 

SIGMA DKE •• M 1A LP HA ALPHA2 BR IDA 
' ~P•· AEXI 

• 7 8 74 o.ucoe. O,.C CGC: • 5 37 3 1. G OC U 1.CUOO' 
1

1191.2999 3289.'1913 · 3211,4344 
' 

,.7767 C,OQJO o,.ocuu ,5239 1 .'U Ot 0 1.0:uo 125'0.44g1 36G6,.3627: 3489,, 7273 

' , • 7 S 3~ C • 0,0 ,J 0 J.0000 ,<t%~ 1.•JGLO 1.occu 13\15 .6821 4258.4826 4C2S~8605 
' 

'' 



f'"'• ,, 
l I 

;'I 

~ ,, 

{ 

, 
"l 

f';l 

' 
,) 

1'> 
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•'1 

) 

) 

._J 

.) 

._J 

..) 

' ·~ 
u 

"'I 

,' ' 
,. ,I 

'wsP _a Q8/2J/74 
'P.tV C3/12/71 

BC:IOGt TY?': 2 

',,. "'' :.,, 
FLAT ,IvE" FLooo HAZPR □ ·A,ALY~Es ,_, M,oNrcAL,H c·a;, M:ccfi 
DAM G~TES CLOS~O DAT~ CF COMPUTE~ RUN AUG, 74 

NC, 

a 
1 
2 
3 

~CJ\[ :5E.'CTICN 18,C:, 

t-:W CFS HL 

801.i. 4G '~. 0 J 0 •'JO' 
817.i.:,6 316S,cl • 1 a 
8i7.57 3~1(,.00, • 16 
B!e.52 SSE-Q,UO • 3 2 

SIN ROAD ELEVA1IC, 

CIPOE~ BOTTOM ELEVATION= 

TW 

, o. a 0, 
BH,ga 
~17 .41 
818 • 20 

B17,go 

817.30 

'CSM 

ii!. U, 0 
3151:.UO 
391 11J.OO 

'555f.OO 

",_ •t,:'r•:r 

il.B.d· 
'':r:,,.-,_::<' 

C • PAGE g~ 
I ,,, 

OPl::N!NG NO.= :I. 



',/ . /;I 

3 

0 

0 

Q 

0 

0 

0 

NO, 

J 
BANK FULL 

1 
2 
3 

.. . 

(3/2J/"(4 
L3/12/73 

I\ J !+. ti. r 
':H2, J0 
317, 09 
'H 7 , S9 
~ 11\, 55 

,:, :•·,, . 
I I\,• 

FLAT f'IVER FLOOO HAZARD' ANALYSES·. MCNTCAtH' CO,, HICH 
DIM GAES CLOSED DA.TE CF, COHPUTE!i RUN AUG, 74 

/I.REA 

0.00 
1lt iJ, J 2 

::2e1.s1 
3007.4J 
'42Eis,gs 

I 

RATHG TABLE 

CROSS, SECiION ,iE.i 

CFS -•----~---ACRES FLOOOED••·--••--7 
CA MAGE CHANNEL NON-DAM 

J • C J ..... 0 0 J , 0 0 t. o a 
1goo,69 :.oo 'J , 0 0 !. , G 0 
316 □ ,G .. • 0, C iJ 0, 0 U c.ca 
3'31•J,0u U,00 D , 0 Q l , ,J 0 
s~6o.o,J C:, 0 0 a • □ :i { • 0 J 

'I 

CSH 

r., U 0 

3160,&0 
3g1::.cc 
556D,L0' 

••~••••••••••••••••••••••••••-E~RCFS CETECTE.D IN DATA-CHECK .,E SULTS CAREFULLY•••••••••••••••••••••••••••••• 

CRITICAL 
ELEV 

8:)9.88 
810,35 
811,2E 



., 

J 

D 

~ 
I 

I 

D 

' • 

...... ,, ,, 

~sFc.. (1:·c~/2,,'-,4 
, r R.i:V C 3/12/73' 

' '' '' 
FLAT RIVER FLOOD HAZ.ORO tif\:ALYsiS .. 

0

MCNTCALM 'co.' MICH 
0.lM GtiTES CLOS':. □ DATE CF,'COMPUTE.P RUN AU'G-, 74 

KO TABLE 
CROSS SECTION 18,1 

ELEVATION KC 
80 "ft 4i} 
8J3.GIJ 
8iJ E:.. }iJ 

807.GO 
808,CO 
SD 9'. Ca 
61:l,OC 
SU .• Gt} 
812,£:J 
513, IJ J 
Bl 4, IJ 0 
815,0i:i 
816,0J 
817,0: 
818. :J !,) 

Bl g. UC 
82(, 0 J 
821, Ju 
822,0J 
82 3, G ,J 

825,GD 
1326,0J 
82 7, Gu 
625,GD 
€29. 0 ,) 
83:.fJJ 
631,QJ 
832,00 
533.0i.J 
831.., G 0 
835.QJ 
B 36, 0 J 
B37, □ a 
8 38, 0 J 
839,0) 
e4~.oa 
841,00 

'. 

Q,QG 
6, Cl C 

H:, 31 

4643,0C 
10520,~B 
12472,55 
29885,Li.4 
42:173,45 
621.tZq.17 
gz54t,. ss 

13355'-t,64 
1637gf,J2 
242622,f;C 
30'31-308,54 
~3~1lf65,,12 
'153937 .... s 
:55563, :;.,. 
E531.i5-8,Li!; 
76)138,57 
e?SE:71.45 
<:99963,03 

113e229,EG 
128991:5,21 
1'45~112.23 
1E00619.15 
17L+1751.U3 
1~J88JQ.09 
21u35Cl3.t:l2 
23!.+0743.L.2 
2c,J ic 5 □• 77 
2851d1',8C 
3174f.lJ<:l.57 
31ia3C82.E:4 
38:57ss,EZ 
4146d12.50 
4=G7-t1::.01 
!;888~59.37 

AREA 
C,00 

, 11 
• 8) 

49,74 
135,74 
235,35 
35G,47 
:+87,44 
67C,3lt 
9(5.~2 

1429.7 ➔ 
1988,89 
25'91,97 
3227,UO 
3d89,45 
l,.~53,23 
?31~.36 
EO 98, 73 
692d,38 
779:5,SJ 
£17~1; 4~? 
%99, 7 3 

li.727,10 
11782,87 
12874, 55 
lltl:27,90 
15222,37 
15733,13 
1831[,JJ 
1<:l987 .. 19 
21699.14 
23s19,B7 
25173.32 
2t:g3z,32 
2e719,50 
3u5l,,69 
32291,87 
34iJ78,.QS 

. ' ' 

i FtlG~ 10K • 

.... ~"' .. , 
' '' •• 1; /'• : ,,, 



·"[i""'· f -::, ,, 
I 
' 
~ 

'l 
fl, 

'~ 

·1' 

D 

., 
~.: C8/i:Ul7* 

~SF~ D~/12/73 
' 0 -

FLAT FIVER· FLOOD 
0011 GATES ~LOSfO 

.• ' ,, 
Ii '' ' 

HAZARD ~N~LYSCS - HONTCALM CO,, HICH 
DATE dF COMPUTER PUN -UG, 74 

S~GH~t-.T TABLI:. · 
. ,cRoss s.cc1roN· H,1 
,VELCCITY It-.CF~~ENT= C,00 FFS 

l IB.· ii ,, •~, ' 11·,· 
'••·::i:J'; ' 

P~GE 10S ·:· 
I 

-------------------------------------------------·----· ---------------------------------------------------~-------------
SE G NO 

CSH TOT~L !. 2 3 
, N C N 

-----------------------------------------------· ------------------------------------ ·----------------'-------~----------
C SCHll ;::G~ CFS ]!EG.~IJ 752,98 2212,l,2 181+,60 

3160,00 V LOCITY FPS 1. 2 4 .39 1, L. 3 , '+ 2 
COR~ECT =r GSTEJ '/cl ' 1. 2 3 

WI CH i:. c;G;:- c~s 3S1:J,l·2 gg1.a1 2CC2,26 255,91 
3910 .. 00,Vi:. CCJTY F;ic; 1.3S ,68 1.63 ,49 

CORRECT H IGHTSa Vol' 1, 3 9 

DI CHO RG, CF5 s:>so.ec 1513,29 3589.51 4?2.20 
~560,QQ v=_ oc I1v F0 s 1, E 7 ,87 1,CJ9 ,o4 

CORRECT ~ IGHT~D V~L = 1, F.i 7 

I 

' ( 

( 

:j 

( 

I 

G 

( 

( 

4, 

( 

' 
' 
( 

' 
(, 

([ 

e 



') 

• I 

' ) 

\) 

<:.J 

·~· 

I ' -~ 

.., 

Q 

- : 

,., •. 
I, : XE') 
I 'P=" I,' - .-

·:(:1i/2~,,,7.4 
'.. 3/12/73 

,I,, 

FlAT 'ohER FLOCQ 
onM GnTES CLos:o 

• 'HAZf\RD ANA'LY~Es l ,1MONrcALM 1 co., 
DATE CF COMPUTE~ RUN AUG, 7,4 

RnHG TA2lc, 

CROSS SECTION 18,2 

l ,'I 

MICH 

NO, EL~V AREA CFS ----------ACRES FLOODEO-----~---
CAHAGE CHANNEL NON-DA~ 

a qJ!.+.zr ,:.ac J.u:: o.uc J • JD ( • {J :J 
1 317.24 21:;3.6E 316J;oo a.co iJ. 0 0 r. • (. iJ 

BANK FULL q1;.~r 2625.7~ 3675.43 C,00 iJ • 0 G [ • lj j 

2 q17.7S 2907.39 391J.GG t.GG 0 • 0 U C· • 0 0 
3 13113.76 '-1718.78 5561.CliJ O.L•G u. 0 0 l • G lJ 

I' ' 

' ' 

CSH 

iJ.~G 
31EJ.C~ 

391G.CC 
S56G.CO 

•••••••••••••••••••••••••A•••~=R~ORS DETECTED I~ DATA-CHECK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 

PAGE 

-~-
11 

CRITICAL 
ElEV 

8:i9.70 
81G.EE 



,. 
•,, 

. , ~-,, ... 

(11 

Cj 

() 

l:I 

<J 

V 

L' 

' ' 

' ,i , , WS PZ X C: 'J CB 12 J /7":... 
Fic:v : 3112n1 

•• 
·:,, j ' ' 

, ' /' 

11K 
FLAT RIVER FLDDJ HAZARD A~ALY5ES HCNTCILM C0. 1 MICH 
D~H GATES CLOS!:D DAT,E GF GOMPuTER RUN AUG, 74 

KO H8LE 
., 

c,qc,ss SECTION 18,2 
ELEV AT ION ·~□ ' AREA 

8\J 4. 20 J.oo C,JU 
8J5. JJ 507,13 28,•7 
8U6,ClU 2876.78 85, 01 
·so?.:::o E75'.J,80 1 ➔ 8.- J 3 
B~~.GQ 11796 I 36 218, IJ g 
BJ~. U;,; 17262.93 303,13 
81.G,C'•J 25338.67 412.GS 
£111,JD 37115,38 5 36, '.JI+ 
8°12,G•j 5U.35,7S OOSl,06 
813,0U 61933.79 811,BJ 
Bl t.., 0 U 87386.98 %1. 39 
815.0) 1JS170,5& 1117.54 
81$.0J 133273. 66 f286,Sl5 
8!:',JC 163160 .:!.6 :1959,83 
818, G ,J 212914.48 331g.:z 
819,·JO 2883G8.11 ?277,65 
82 tJ, G 0 ::~23GB,30 7671,11 
a21.co 525!?85.55 1u452,10 
BZZ, 'J 'J C878~E:.67 13SJ7,68 
823,9:) 861963,Sl,- 16667.5& 
e.z~. uu lH 9471.52 1991'+. BO 
82~.Qj 1364588.43 232j3,J'5 
82Fj,!)J !CL.i-3279,39 21:587,•}6 
B27. DJ 1':!44.77E.31 29978.70 
B2~. JG 22641;91~g3 33.!t-14.JS 
azg.UJ 2cr;131::.a1 3t973.15 
8 3 •.: • ;:! ,J 2901322.85 4~625.34 
831. ij[., 3~271:148 .. ~6 44529.28 
632.GO 37 .. 9149.03 4B49D.65 
83:J.Di; 42247GCJ.d8 5'249(. 65 
8 3 u.. 0 J -47141.+fJCJ•-i:, 5649[.65 
83~.,:;J 5236742.25 6C'+9u.65 
!:>JO. CJ 57755C.Sl.42 0449[. 65 
537. OU E 3-,.,1781. 87 bt349C.65 
8313.iJJ E92632, .62 7249~.05 
839.1.JJ 754Eu6S-.95 7649\1.65 
84D.0 1J B.202192.€8 E-J49 □ .os 
841. Ci 0 8894.449.97 8449~.65 



,1: 

I,' • FLAT RIVER FLOOD' HAZARD .ONALYS~s; .. 1-1'0NTCALl1 ,co., t-11CH 
DAM GATES CLOSi:J □AH •OF CCMPUTER' RUN AUG, 71+ 

,SEGMENT TABLE 
c~css S~CTION 18.2 

V~LOCITY I~CRE~ENT= G.~G FPS· 

PAGE 11S 

-------------------------------------------------------------------------------------------------------------------------S~G t-.0 
cs~ TCTAL 1 , 3 

N C N 
' . ' ' ---------------------------------------------.--------------------------------------------------------------------------

DI,SCHAPG:: CF~ 31!:0,tC a • J C· 3053,54 106,'+6 
316 □ ,co VC:LOCITY FPS 2,DZ J. a lj 2,tJS ,16 

COR~ECT Wi:IGHTEO Vi:L = 2. a 1 

OISCHA •G:: c~~ 3910,GO 4. 3 :J 351:7.55 338,15 
3910,00 VELOCITY FPS 2 ., 11: .13 2,26 , 26 

CORRECT rJ::IGHT':D Vol = 2.10 

0 SC!-IA G:: crs 556~,CY 35,69 t+4S4,53 1039.78 
5560,00 V LOCI y rps 2.32 .19 2,55 .37 

CORRECT :IGH ~o VSL = 2,3C 

• , I , ' ' 
, (',I 

© 
1''1 

,,.,_ 
'',,!_"J 

e 

(Q 

~. 
~~' 

® 

4;) 

~ 

"'' 
@ 

0 

<iJ 

C 

~i) 

(o 

G 

,,i 

G 

G 

(i;i 

0 

e 



,, ' 

, 'I' , ' I, , 
FLAT, "IVE" FLOOD, HAZARD• AULYSES -, MONTCALM CO.,, MICHi •, 
Olll1 G~TES CLOSED'' O&°,TE Cf, COM?L:TEN ~UN AUG, 74-'. • ,. 

RATII\G TAeLE 
' 

CROSS S~CTION 16,3 

NO, ELc.V CFS •---------ACRES FLOOOE□---------
CA~AGE • CHAlsNEL NON-DAM 

0 '5')5,7r, G,CO 0.00 u,od 
1 ~17.65 129Lo.,,~Li 316:J,C., c.oo 
2 -'H~,25 1~71.69 3910,C~ G. 0 D 

aANK FU!..L 919,LLC 1850,46 5342,01 C, 0 0 

0, 0 Q 

o,ao 
'J, 0 D 
j , 0 0 

C , 0 0 
( • 0;; 
C • Q J 
t,GQ 

CSH 

D,l:C 
316C,ti0 
391C,GC 

3 dl3,~1 1861,J5 556•),(0 O,OD O,CI: C .oa 5560,00 

I' 

•~-••••~•
4 •••••••••~••••••••••ERRORS DETECTED IN DATA-CHECK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 

1 PAGE ',12 • 
CRITICAL 

ELEV 

80 9. 9 ! 
81Ci,42 

811,32 

'' 
' 

'! 

C.' ,, 

!'!! 

0 

0 

0 

r;.., 

G 

Gt 

0 

e 

(i~ 

G 

0 

{;, 

0 

G 

0 

0 

0 

Q 

G 

@I 



•'' ,,•I 

~

: ,, 
>is P2 u 8','2,1 /7{ 

,P ( 3J1,2/ 73 

,. 

,..., 

ii ' . ,, '•' ·• 1, 
FLA! RIVER, F~OOJ 
ODM GATES CLCSEO 

HA2ARD ANWLYSES, • MONTCALM CD,, 'HICH 
DATE,CF COMP~1ER,~UN AUG, 74 

KC, TABLE 
CROSS SECTION 18.J 

ELEVATION ' K D : AFEA , 
BJ?.7J 0 • C 0 D • 0 D 
BOl:!.CJ 24', 4( 3,10 

'e~T.wJ· 983,73 41,52 
e 'J B • J :i 3297.QD 11C,24 
809,J,0 ' e%9,46 216,82 
81C,IJO 17822,26 328, 3 3 
811,00 28699,23 lt4G,29 
81 2. J J 41505,47 552.&1 
813,0J 559!..1,. 71 665,16 
814,CO 718::if:.56 ne,56 
81.~.'~J 81::217 • 40 894,71 
816, ll ,J 1Jlh33,Ll1 1J2L,97 
617.0iJ 128-!.+'34,3G 1181,12 
BlB, □ J 151111,0'+ 1393,59 
a1g.oa 177239, 76 17.,3.3'7 
821), 00 2'.l8412,7G 2U86,C8 
821,jJ:: 246291,71 2497,43 
622,00 287855,~C 2917,76 
823, B 331820.97 3 ➔ 1J9,53 

82 4 • ,J il ~79131,:21 39~2.62 
52!::,[J 4l•C222,19 L.E,67,15 
826,G0 :J53J9,H 5371,51 
827, C-J ~7!;31L,43 612'+,25 
82 B, J 0 651339,10 6971:,03 
829, ~o 738399,20 7681.29 
B3L,QQ eJ42s6,B6 ea15.eo 
831. IJJ S4C323.S6 97e7,89 
832. O:J 1'54927,29 1C765,74 
833.£!) 1178,:,55.92 11 746e I+ 7 
834.CJ 1J0692, ,35 12731. .• 79 
835, uu 1442(.28.~8 13717,23 
835.GU 158495<3.78 1,7,)5,78 
e37.0J 1732aae.•n 1',697,47 
83'3.CU 1187876,28 1669[,50 
839.0'.l 2(47322.85 17087.50 
B1t.: • GU 22144]7.St• 18685, u7 
841. J') 23ai;;1ga.73 1%82,58 
a .. 2.ou 25735€:1.17 2(68[,1 □ 

843,0J 2765879, 7C 21677,61 

' ,, 

~,:· ,. 
\ .. 

•io 
·" 
"" '" 

',, • PAGE' 12K 

'r:, 
',,: '. .,,, 

'I 0 ,, 

. P. 

0 

e 

0 

® 

@ 

0 

G 

0 

IE) 

0 

() 

© 

0 

G 

® 

Q 

(!j) 

0 

~ 



WSP2 • ,a~z,!7'4 
( 3/12/7,1 

I • ' ' ' FLAT J;IVEJ; FLOCJ HAZARD' ANALYSES -, MONTCALM CO,, MICH, 
DO~ GITES CLOSED ciATE CF COHPUTEF ~UN AUG, 74' 

SEGMENi TABLE 
CROS5 S~CTIO~ 18.3 

VELGGITY INCRE~ENT= G.GJ FPS· 
' ' I ' 

'I ' ' 
PAGE 12S 

-------------------------~------~--------------------------------------------------------------------~ -----------------
GSM TCTA L 1 

N 

s~c I\O 
2 
C 

3 
N 

-----------------------------------· ------------------------------------------- ·------------------------------ .---------
DISCMOF-G:'. CFS 116G,C:C 31,12 <128,71 ,17 

3161:!.0J VELOCITY F0 S 2,61 .32 :2.62 • 0 6 
CORRECT HcIGHTEC v:L : 2. 6 1 

JISCHIFGc CFS 1gu. 1.t. 73, Ll 6 3B24,57 12,38 
3g10.c:; V:.LOC ITY F?S 3. [.. (, ,44 3. iJ 2 • 3 C 

CORPECT HEIGH TED VcL : 2, 9 9 

DI SC HA RG:" CF5 5S6tl.O;J 2:,3.19 52€7,25 69.56 
5560,00 v.::LOC ITY F0 , 3 • 7 0 • E, 2 3,78 ,51 

CORRECT l·EIGHT!;O V':L : ~. £: 9 

0 

0 

0 

0 

0 

Q 

0 

Q 

@ 



• ' ' rlSPZ G 8/2'J'/74' 
j;, (3/12/73 
,' ' 

_, ' 

NO, EL EV 

" '3:G. g:, 
BANK FULL 11,. ::a 

1 H7,% 
2 H~. S4 , ti.,tq.g1 

I • ,. 
FLAT faHEf; F~OCD rlAZIIRD ~NALYSES - HONiCHH ca.' MICH 
O~M Gt.T:s CLOSED DATE CF• COMPIJTER, F,UN AUG, 71.. 

CROSS SEClIO~ 16.S 

CFS •---------ACRES FLOO □ E □---------
CA~~GE CHANNEL NON-DA~ 

o.1Ju u.GO c.on 
10,90.57 13~5.48 •~.GC 

,'J • a o G.O □ 
4J. 0 0 C , D 0 

27131.57 3160.0G C.CO a • o ,J G.00 
3GE6.ij3 3g1J.G~ c.ao D • J.:; tJ • o a 
3B11..70 55€:0.CJ G,0\1 0.3U \.. C: 0 

CSM 

c.oc 
31f:iJ,OO 
391J,GO 
550·".e:c, 

••••••••••••~•••••••••••••••••ERRORS DETECTED IN DATA-CHECK RESULTS CAR~FULLY•••••••••••••••••••••••••••••• 

'CRITICAL 
EL'::V 

811,03 
811,Jg 
811.% 

• ''' 1 

,.,,,, , . 
[ 

' [ 

"" }S', 

0 

0 

Q 

Q 



"' : . ' ' 
WSF2 ,. 

' ,, I' 

c8/2.Ji14 
~3/12'73 

... ,' :,, 

• FLAT RIVER FLOCO HAZARD ANALYSES - MONTCALM co.,' HICH 
'CAM GITES CLOSED DATE CF COMP~TER RUN AUG, 74 

KO TIELE: 
CRO?S 

' 
SECTION 18~5 

ELE\/eTION KO AR!;::A 
BG6. 9J 0 ;:; □ a. 0 a· 
8:17.l}Q l.i. 76 .. 4 7, 
8Je.JD 452.~G 22, 13 
8~ g,. 0 J 1662, 80 81. 5 2 
BlG, 00 7HE,54 214,80 
!Hl. lJO 16238,67' 395. 9 9 
812,0w 3~3134,27 b54,.42 
813.IJJ 55[41.i.C:4 9 ➔ 2,. 8 2 
814.~0 85937.36 124C,.94 
815.IJO 123187,22 1558.6·] 
816.uU 16€:'3g1.41 19.:8,.37 
817,CO 215791.:.47 22-JZ,.92 
81s.oo 27 □ 493,E:O 2722,48 
81 g • U tJ ;!32877,iJ? 3268,03 
82D,G0 403275,54 385L,,74 
821,l.0 480988,24 4472,GB 
822.0D 5o;g34.·g2 5112,57 
823,0U E5783G,48 5768.21 
824,'JJ 75E428.Z~ 64lt4, 133 
825. 00 8617U1,39 7139.18 
826. iJ•) 97~245.34 7657.69 
827. Q.J 1J13tl515.41 8593.05 
828,.lj;J 1212;30.=3 9350.23 
829, Q,J 1228:J67,C7 1cl76,4l 
83 :! .1:) tl 1457430,El 1119U.57 
8 31. t.: 15<? ➔ 717.17 12,5g,57 
832.00 111az3g.z4 13182,69 
833. JO 1871553.83 14!..12,45 
f34.0U 2•35SS97.S!5 1574e,s5 
835,00 22b325£.80 17114.23 
836,C:C 2478:31)3.51 18483,25 
837.0D 2101.iL ec. e:1 19853,25 
83 5, ']!) 293S55E:.85 21223,25 
8313, CJ,j 3164467.57 22593,25 
si..e.Ju 3441323,E9 23%3,25 
841, L. 0 371032•1 ,52 25333,25 
81.i.2, Q(j 3S91E:5C.60 2E:7J3.25 

' '' 
, I 

PAGE '1'3K, 
' • 

0 

0 

0 

0 

G 



f ,,,,, 

WSF2 • 0 8/ 21,/74, 
:~ ,C3/12f7J 

'' ,. 
'', 41, 

FLAT M!VE!i FLOCO, HIIZ~RD ANALYSES -' MONTCALM CO., MICH, 
,QDM G~TES CLOS~J O~TE CF COMFUTER ·~UN AUGt 74 

SEGMENT lABLE 
CROSS SECTIQ~,18,5 

VELOCITY' I~C:F!E!-:~NT= o.oei FPS •:' 

1~s.t 
.~. ,1,; , ~,u 

P~G~ 13S, 

------,-----------------------------------------------------------------------------------------------------------------
CSH TCTA L 1 

N 

ScG f.O 
2 

·c 
3 
M 

--------------------------------------------------------------,------------------------------------------------------
ll!SCHHG'c CFS 316,..,.:.;~ 

' 
31.66 31'05.ll1 2 3. 32 

3150, OJ V':LOCllY FPS 1. 2 7 • 2 ;~ 1, 2,8 , .;g 
CQRqECT_ WEIGHTED V':L = 1, 2 7 

OISCH.l'iPG:.: CF'l ]9E·. 1,d 54 • 3'.;i 3806,60 4 8, 8 5 
3911)•. □ IJ VELOCI"TY F 0 S 1,43 .26 1, ""5 ,22 

CORRECT WEIGHTcO Vol = 1,~3 

DI CHA r=GE ci=-s :l~•6J.(.C 12a.s:r S2S4,81 14 ... 3 3 
5560 I CO !Jf.. OCiiY FPS 1 • 72 • 3 !:> 1.75 ,33 

CORRECl W IGHlEO Vol = 1,71 

·-' 
t'l 

'' ("'1'1 

. '(fi} 

e 
'' ' 

e 

(b 

® 

@ 

e, 

(!JI 

(-l 

() 

C 

Iv 

·e 

® 

G 

,i., 

0 

Q 

GD 

QI 



i' I, 

,, ' 

,: 

NO, ELEV 

J 13J7.9S 
DANK FULL ~ 12. 4r. 

1 I\ 1 q. tj 'J 
2 313.f,9 
J 8 B. 95 

FLIT 'RIVER,FLOO□ HAZARD ~NiLYSES - MONTCAtM'co., 
□ aM G~TES CLOSED DATE Gf CC~FUTEF RUN AUG, 7~ 

RAT•HG 1AELE 

CROSS'SECTIO~ 16,E 

MICH 

A ~EA CFS ---------•ACaES FLOODED·-•-----~
DAMAGE CHANNEL NON-DiM 

C! •Cr: O.OG 0,00 :: • 0 <J (. lj 0 
--+1<?'-,8'1, 1-+G7.25 C. • 0 G J • 0 G C. • 0 J 

1Ec,2.BB 316\J,C.1 C. C ( o.oo C • C· 0 
U!G51,66 3g1,J'.e:u V , ,J 0 a • o u [, , D 0 
2J8U2,CE 5Sf:lj,CC ; , C 0 O,OJ l , 01 

CSM 

C. 0 Ll 

3160,CG 
391J,C•U 
556C,CC 

•••••••••••••••••••~•••••••~••E~RORS CEECED IN DATA-Ch ECK RE SUL TS CAREFULLY•••••••••••••••••••••••••••••• 

'P~GE 14 :• 

CRIHCAL 
ELEV 

809,71 
8UC3,84 
810,0~ 

,0 

® 

0 

0 

Q 

0 



WS:P2 ,. csi21;i. 
,, , I, 1 R::.w '03/12/73 

'" 

,i 

I ·• FLAT R,IVER FLOOo 
DIM G•TES GLOSED 

HAZARD •NALYSES, - HCNTCALH ca., HICH 
,□ ATE ,CF COePUTER RUN AUG, 74 , 

KO TA □ LE 
CROS~1 SECTION 18.6 

ELEVATION KO AREA 
80 7. 3~ ll • ~ 0 U. 0 G 
.soe, co 6, 84 • a e 
ecg, Jo 1779,E2 147,84 
a1n.cJ 14C27,82 1JiJ7.58 
811,JJ 48~45,76 2 ➔ d8, 13 
312,GJ 104169,19 421,3,83 
813,t.l~ 178267,?l~ 6170.81 
81i.1.,/J,J 276941.i,58 32,;5,45 
815,U} 39E001,74 1.)277.84 
816,DJ ~32C42,61 12371,15 
817,00 E8E:L+OU,8G 11,1,78,68 
818,0•J e5Eo9v,73 16592,62 
019,CQ 1C4173C ,E4 18712,88 
B2C,UJ 1241234,02 20339,55 
821,\Vi 11,5,662,BB 22g72.46 
822,UO 1EB1397,59 2,i12.25 
a23,a~ 1'321421, 15 27256,11 
82 ..... 0 0 217"+362,39 2'341C,C4 
625,DD 243~841,64 31568,25 
826, lJ 2717712,98 33732,21 
827,,J 3uU7131J,,34 3590~. lo 
82 8, U SI 3306666,03 38J81,43 
829,JJ 36221~2E:,34 4C264,[1 
83:,01.J 3~1.+E:376.76 42454,S8 
831, O'J 42819<.U,l,l 44631.80 
632,Gs 4E27951t .15 4t652,97 
633.GJ 1iS7342u,2D l,9J6l,,13 
834, GO ?J1S833,43 S13JC:,4J 
835,CU 5€:65713.'::4 535E1,79 
836.:}J 6833733.96 55659,23 
817.QJ E:!.t13t.18,19 5817G.37 
838.01) ca1~gas.cti a.:. 5j4, 1U 
839.~0 721724!:!.89 62837,d3 
84.:,,J(J 7£:33736,46 65171,56 
641,;J 8J60371,"19 675J5,29 

PAGE :• 
, I 

G 

f.') 

0 

0 

0 

}:l'j( :·:-r-~i::, 
'1,i,. .:. ,," l 



1Hll 1, 

'i 

HSP2 

1• ','f 
• eei~1>74 
R-,, :3/12/ 7 1 

FLAT RivER FLOOD 
D~H GATES C~OSED 

,, 

• : • l ,t I 

HAZARD ~NnLYSES - ,MONTCALM CO,•, MICH· 
DATE CF CCMP~TER RUN AUG, J4 

SEGMENT TABLE 
CROSS SECTION' 18,6 

VELOCITY INCREMENT= G.OC FPS 

"rf' 

F/8;6i 
J'..: ~ ,;,fr' ' 

1

P,~GE 11+S1 

---------------------------------------------. --------- ·----------------~--------------------------· ---· -~------- , __ , __ _ 
SEG ~G 

CSM TCTH 1 ,2 3 
N C N 

------------------· -----------------------------------------------------------------------------------------------------DISCHf,RGi' CFS 316~.UG 473.&8 448,65 2237,68 
316il,Ou VELOCITY FPS .23 ,16 • •3 , 18 

CORRECT WEIGHTED v=L = , 2 3 

DISCHARG= c=s 391-J.(:•J OCJ.Jl 545,73 276,,26 
3910,UJ VELOCITY FPS , 26 , 18 ,09 ,2(: 

CORRECT ~EIGHTED vEL = ,26 

DISCHAr.GF c=-s 55f:G,C•0 881,12 755.98 392U,9U 
556G,OQ VELOCITY ;cs • 32 ,23 ,60 ,25 

CORRECT ~EIGHTED VSL = • 3 2 

• . c11 

,l! 0 

~~ 

l!'I 

' ' It), 
I 

!Bi 

El' 

G 

!(ill 

0 

t'J 

0 

0 

G 

0 

@ 

@ 

0 

g 

G 

e 

@ 



, HSF2 •' ' ' 
08/2·)/7<, 

c 'L3/1'2!73 

NO, 1::L !: V 

• FLAT RIV!:R FLOOD HAZARD ANAl.!.YSi:.'S MCNTCA,LH c()., MICH 
□~.~ GHES CLCSSD DATE CF COMPUTER RCN 'AuG,' '74 

AREA 

RATHG ,AeLE 

CROSS SECTIO~ 18,7 

CFS ----------AC RCS F LOOOEO---·------
D A HAGE CHANNEL ,NON-OA~ 

,, 
'' 

CSM 

13 ':'8 • 8 C • o S O.CG iJ • C !J ( • [; □ 0 C,OG G,(.i; 
813,1 1u26.91; 1,43u,02 BANK FULL u,00 J • ij 1) t,00 
81q, 3 •306,71 31& □ .oo 8,00 ( • 0 J 1 O,GO J160,00 
81q, ,J •858,1• 3910,0~ 0,00 ( • G 0 ,2 i..,UO 391G,CO 

u.oo t • 1J a 3 ~21). 34 S319,5.3 556U.OC: ~.oo 5560.UJJ 
••••••••••••••••••••••••••••~•=RRC~S OET~CT~D I~ DATA-CHECK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 

PAGE 15 

CRITICAL 
ELEV 

811,75 
811, 98 
812,<t5 

• ' '' 
I, 

0 

0 

© 



., 
','I, ' 

.;, __ 
1• 

,, 

1' '.' '' I I • FLAT RIVER 'FLOOO HAZARD ANA~YSES - MCNTC~LH co.; HIGH 
P~GE · 15K 

DAH GAES CLOSED DAT, CF COMPUTER RUN AUG, 74' 

KO TAELE 
CROSS' S ECTIO~ '18. 7 

'ELEVATION KO' AREA 
8'J 8. 8JI 0. QC. 0, J 0 
80 9, J 0 1~.14 2.25 
eic, c □ 1623,37 76, J 2 
811,!:0 H&S.65' 254.69 
812,CO 1E4G4,E:i: 564, C: 1 
813,0[l 3388€:,61 978.44 
81 "1. '20 59729,84 1'+84,02 
815,0~ 9L+C26,8L+ 2046,.,;3 
816,0Y 135675,86 2659,47 
817,QO 184(22,27 3328,QZ 
818,0.J 239421.E2 40:68,58 
819,CO 306179,49 48S8,CS 
820,CIJ 38(!E:75,1U 5652, GE, 
821. co 462137.f:B 6450.30 
ezz •. :o 5,0512,BB 7252.20 
82 3, ~\) E:44985,75 8~59,C9 
824, ;c 7L+51:l08,32 88!:9,97 
825. :o es 2119. 44 9684.84 
826,DQ ~65674,11 1 j5i:3. 86 
827,GO 106L+E:17 • .l9 11326,13 
82 B, C 0 120724:: ,14 12155,26 
82 g, Qt) 133;26!:,49 1299C.26 
8 3 Q, 0 IJ 146€635.76 13831,15 
831,0G 1E:C7312,95 1467'3,96 
832,'JU 1751222,63 15537,33 
e:n.nJ 1~l!\J035,26 lE:399, C 7 
834, 00 205\888.,7 172!:9. 91 Q 
e1::i.ou 221217E:.13 181'19.54 
8JO,C'J 2173cC4.12 1%35,03 
837.UU 253S177.06 19937. 74 1;; 
83t,. co 271.!6259.96 20848,83 
839.CO 2871382.35 21772,48 
64l', 00 3041349.'45 22727,ul 
641.uJ 3215983.73 237J?.13 
d42,CO 3418275.58 24687.55 
843.Qij ::5E:32870 .za 25575,55 
644.C,~ 3151211. 51 2!:663.55 
t,45.UG 4'75438,56 27651,:,5 
846. {;•J t+3J3712.E:9 28639.55 0 
Br.,. 7. i.il Li537C41,99 29627,55 
BL+il,GO Li775398.9S 3061~.55 
a4g.uo 5019152.~9 31E,~3.55 Q 
85 C. C 0 5268897.82 32591.55 
851.00 5524!:32,f:7 33579.55 

0 

0 



WSP2 , .. G 3/2•;/;',; 
~L3/12173 

,, 

• ' ,, 
I 

FLAT !'IVER FLOOD HAZARD A~ALYSES • MCNTC,ALM ,CO,,, MICH 
OJM GATES CLOS~J DATE OF COMPUTER ?UN AUG, 74 

, SEGMENT Tl\BLE 
CROSS SECTION 18.7 

VELCCITY INCRE~ENI• C,DQ FPS, 

'I' ',11 

'!)8.7:1 
,_ ' '_f 

,. 
P;GE 15S 
' 

------------------------------·-----------------------------------------------------------------------------------------. ' . 
CSH· TCT µ_ L ' ' 1.' 

N 

SEG NO 
2 
C 

3 
N 

------,------------------------------------------------------------------------------------------------------------------OISCHA>Gc CF'3 316G,Gl! 377, 77 1EHl,83 971. 4 C 
316J,OO VELOCITY F'?'; 1,CL+ ,33 1,31 , 54 

CORRECT W:::IGhTED V"L • 1. □ L+ 

DI SCH A ?G':: CF'S 391:.00 51..,1,31 21BU,12 118 e. 57 
3910,00 VELOCITY F 0 S 1,1£+ ,39 1.~5 ,61 

CORF.EC T ~EIGHED I/EL • 1, 1 L+ 

DISCH AFG" CFS 5~1:G,CO 943.96 2Sc0,o8 1655, 35 
556G, GO VcLOCilY FPS 1.12 .51 1,70 ,72 

CORRECT HEIGHTS □ V~L = 1 • 3 2 

• @ 

'' © 

0 

@: 

I@ 

@' 

GI 

C 

0 

© 

(J 

0 

0 

0 

0 

0 

€, 

I© 

~ 

0 

0 

© 



' ', 

' - '' MSP2,, ,08/2J/ 7 '+ 
" 03112/73 

1 ~I ·I ., 
FLAT ~I~ER FLOOD HAZARD, ANALISES - 'HCNlC~LM,C0, 1 M~CH 
DAH GATES CLOSED DATE OF COHPUTE:R' RUN AUG,, 71+ 

RATI~G TAeLE 

cRoss SECTib~ 1e.e 

,. 

NO, EL:'.V Al'EA CFS --,-------ACRES,FLOOOED~--------
OA~AGE CH')NNEL NON-DAM, 

,J 9J7.1i:' c.oa \J,oo o.oa 0, Cl 0 C,OQ 
BANK FULL d\11.3·: 1g4,81 112:),21 Ci,00 ~. (i 0 O,CJ 

i 818,q,. 2314,33 316:l,OC O,UO tJ , Ci i.l C, D iJ 
2 91.'.J,F,1 2556.79 3110,00 0,/J(.l tJ • Cl LI ;:: • u a 
3 ,921,lS 3('23,83 556:l.OO C, □ G U , Cl Ci C • Ci ,J 

CSM 

G,GV 

31f,G,CJ 
391'J,GG 
556G,GG 

•••••••••••••••••••••~••••••••ERRO~S DETECTED IN CATA-C~EC~ RESULTS CAREFULLY••••••••••••••~•~•••~•••••••~• 

PAGE '16 

CR I1 IC AL 
ELEV 

812,49 
812,78 
813,27 

,., 'ti'} 

, I'll ,, 

<9 

@ 

0 

0 

Q) 

0 

Ci 

0 

~, 
€I 

<ii• 

€) 

ID 

0 

G 

G 

G 

f) 

0 

@ 



/1 ' ' ,, ' 

i 
ws'p~ .• c~121n: 

''' • ,(': ',, • ; :,1, 
R~_V. ;3/12/73 J>~GE 1 EI(, (':) FLAT RIYER FLOOO HAZARD ANAtYSES • ~CNTCALH CO., MICH 

DAH 1GATES CLOSED DATE CF COMFUTER PUN A~G, 7 .. 

t!:l 
KC T AeLE 

ELEVATION 
CROSS SECTION 18,B' 

KO AP.EA (~ 

8a1.1a o.oo ". 0 Q, 
808.00 135.CS e. 7 2 e an. □ o 976.63 37 • 77 
81J.OU 3012.1g 87.78 
s11.ou 6731.'+7 165.02 

® 812.C:J 133cE,gg 3,g,2g 
813.GQ 2•',66,17 568.16 
81 .... 0 U '+0281.83 85C.80 

ID 615,00 5g747.22 11~U.72 
816,CU 82 .. 58,83 1435.58 
817,0LI 1{.8267,CJG 173L+.85 

® 813, JO 137U03.81 2J38,55 
81g.1.JG t6e5L+9 .SL+ 2.!"6.f>B 
82 G • 0 IJ 2il2732,16 2659.06 

© 821.0d 23<J61L+.50 2q75,55 
822,CO 27no5.2& 3238.31 
82 3. 0 u 321139,79 362Ll-,(:2 

Ii) 824,0J 365659,72 3954. D L+ 
825. QQ H2S13.•1 .2sg. 25 
826,00 4617gB,11 4028. 81 

I;.) 827.0J 513252.27 .g7g,5. 
32 8. 0 0 S!:>E:3tif:,2l 5352.40 
829,0U 623366.73 5774.08 

G 83':.~o 68f.tJ56,7U 62ug.e3 
831, DO 748304.Lt!:> 6654.23 
832. □ 0 815517.g? 7114, 37 

0 833, OJ 885733,81 7581,52 
834, C !.I f:::50931.+.CC 80Eo,g1 
835.i.,J H3,134,53 8532.55 

0 836, 00 1114359, Jg 9Cl51,3i) 
83!,UO :!19€598.77 9566, 77 
833,0J 12dH3g.i<, ll·l87, 17 
sig,ou 136!:::U 82, -t2 1C619.J3 Q 
8L+J,OO 1•58853,B• 1115&,5. 
a.1.&J 155U865,52 11699,72 
8L+2,00 1EL+E88,75 12232.13 0 
8L+3, JU 1731711,36 128Jfl.50 
84'+,0U 1HBU59,97 13392,87 

~ 045. Qt} 1'::J5477.Ub 1398 .... 35 
640,0J 2C2.JE:2(.74 1458<.50 
847,0U 211t?.571,47 1519[.50 
843,0 □ 2266383,11 157%.50 0 
84 9. oa 2,938.2 •• 8 161.tU2, 50 
85(, 0 J 25252G9.Q2 17iJJB.5LI 
851 .l, J 2EE~5 □ 7.Z• 1761",50 0 
852.0Q 2799761,21 1822(.50 

0 

0 

(t";,"•-;~\ 
@ ' ,, ' ' 

'• " "''' ..... 



'1..,,j' 

••' ', 
,,, ' ' :,. 

' FLAT RI~iR FLOOO HaZARD ANALYSES~ MONTCALM CO,, MICH 
OIM GATES CLOSE~ OATE CF COMPUTER PUN AUG, 74, 

, SEGMENT lABLE 
CROSS S~ClIDN ·18.8 

.JE:LOCI·TY H"C;Et-'EtJT= J.C,J FPS 

, , I 

' PAGE 

r• I' 

, t'(~-8.i , , 
16S ,,, , ' , , 

I' 

------------------ ' --- -- -- ' --- --- ------------ -- -----·- -- -- -- -· --- ·-- -- --- ------------------ --- -- ----------- --- ------·---
CSH I TCTAL 1 

N 

SEG No, 
: 2 

C 
3 
N . ' --~-----------~~~---~------ -~----------=======--~-------------------~-~---------------------------------------------------OISCHARG€ CFS 316G.CO 11 :i 1., 41 191::2.89 15, 69 

3160,00 VELOCITY cps 1, 92 .31 2,33 ,4 o 
CORREC'T H,IGHTED V~l = 1•91 

OISCHAPGS ccs 191~.oo 1 '+03,.:, 3 2~22,3i) 21,B2 
3910.GO V'.::LOCiiY FPS 2. 1-'t ,92 2,62 , 5 3 

CORRECT ,EIGHlED v::1 = 2,14 

Ul ~rJHA~Gi::: Cr'S S~bJ.OG 2i7i.&C 3351,25 37 .16 
55&~, Ou Vi::LOCITY FPS 2,57 1. 1 I.! 3.17 ,S5 

CORRECT W':IGHTSO \J?L = 2,sc 

' ' ' , ' 

,: ' 
'"' 

,·(',' 

•I 

o: 

@, 

0 

Q 

0 



,:i,,, 
' I, 

I 
I; 

'' ,, 

BANK 

NO, 

J 
FULL 

1 
2 

EL':V 

3 37, 2: ' 
812. 3,: 
819. E,9 
8 2D. t:; 1 
82Z.IJ6 

I' • FLAT RI•ER FLOOD· HAZARD ANALYSES - MCNTCILH co~, MICH· 
OlM GATES CLOSED OATE CF COMPUTER PUN AUG, i4 

RATHG TABLE 

CROSS S~CTION 18,9 

CFS ----------ACRES FLOOOEO--------~
CA~~~E CHANNtL NON-DAM 

IJ.O:J o.o: O.CO u.oo C,. 0 'J 
237.3! 1289,83 o.oo □ .OJ C , C Q 

22gg.1.+8 3168.0~ o.oo □ .oo c- • a a 
2e,gs.1a 3g10,oe u.c.c 0 • Q D a • u a 

'3!+74.35 5S6f.l.0V Ci.UC G • J :J u.c:~ 

CSH 

a.oo 
316Q.GG 
391",CO 
55E:J.C0 

·••••••••••~••+••••••+•••••••••=RRGRS DElECTCO IN OAlA-CHECK ftESULTS CAREFULLY••••••••••••••••+• 6 ••••~•••••• 

PAGE, '17 

CRITICAL 
ELEV, ' 

613. 78 
81'4. '42 
815.24 

• 
0 

@, 

0 

Q 

0 

G 



• ~lat RIVER FLoo6 HAZAR □ ,A~ALYSES - HCNTCALM co., MidH 
DAM GHES CLCScO DATE CF COMPUTER, RUN AUG, 74 

KC TABLE 
CROSS SECT IO~ 18.9 

ELEV.'.\TION KO AREA 
037,2] Q. ill.I C, GO' 
8J8.UJ 41',26 3. 8 8 
ec g. o J 715,40 29, 8 6° 
au: • ..:iu 2~60.36 7U.3g 
811. OJ 53€-2.26 122.?. ~· 812. □ 0 9733.18 186,12 V 

813. OJ 15956,S? 262.24 
61 '-• IJJ 2!+i.,46.S5 379,78 
~15, OJ 3tiE:48.33 569,45 
810. C ,J LtgJg9.18 836,01 
81 7, □ J 5SLI78,•4 1158, 6<,, 
816.Q,) 9C7u7,90 153',,97 
819.lJ 117sC9,54 197C, ?g 
82•.',0:) 159607,1:0 2447,24 
821, u,J 168%3,27 2940,29 
822, 00 2316i5.31 3445,41', 
823, CJ 2784G1.50 3962,75 
821.,.. Ci J 3292~6.86 4492,17 
62?, 0 J ~S-1R??.B7 5143, 57 
82f.>, UJ 36J126,59 6194,28 
827. 0 ;j !+25151:.46 701.16. i: 3 0 
82 8 .u 0 525670.73 94UCJ,12 
ez:-i. oa E5179J,g5 11268,42 
83'2, [j'J 790103,36 13165. 31 
831. ~'.) S426GQ,59 150%. 75 
832,,J') 11091s2.,:s 1707C, 69 
533,WJ 1292't85.97 19061,80 0 
83-,,t'J 11,87375,tG 21G79,15 
83,,00 1€.97201,-28 23111,94 
836,0Q 1923414.'19 25155.(:2 
837 •. JoJ 21SE913,34 27217.14 
838, VG 2,07u75,75 29283,30 
839, ,JO 2c65706,59 313~5.56 
84 :1, 1J 0 2~38213,77 33.:+55,3,) 
841, Cu 3221672, 35 35556. 24 
842,GJ 3!:1CC24,21 37656,45 0 
843,00 3e22790. 3'+ 39782.83 
et+'i-,U.J 41-,.1403,81: "'19U9,28 
8~5.CO 4475526,98 "4038.23 
846,0J 4e16B55 ,'-t2 4El68,C3 
84 7, ti J S17E651,35 48298, 1.: 3 
84?, • C 1 5:~11'35.21 5C'428.03 
fl£..9, ~ J 5919'..U5.31.i. 52558.03 
8 s::, 0 J €:312724,61 5'+688,03 
851, OU 022625,83 5o818,U3 G 
8'32,-0: 7148982,45 589i+B,03 



,,,,,, I',,' 

',· ,. 

WSP2, 

" ' 

- ' 

, C 3/2J'/74 
, , C 3/12/73 

. ,, 

FLAT ,IVE" FLOCD 
onH G~TES CLOSE □ 

' ' 'I 

HAZARD A~ALYSES - MONTCALM CO., MICH 
DATE CF CCMP~TER ~UN ~U~, 74 

SECMENT TABLE 
CROSS S~CTION 18.9 

VELOCI7Y' It.CF<:Et-'ENT= C.:JD FPS 

17S, 

-----------------------, ------------------------------------------------------------------------------------ - ----
CSM TCTH 1 

N 

SEG NO" 
'2 
C 

------------------------------------------------------------------------------------------------------------------------OISCH..ll. RGE CFS HEO,CO 3 ➔ .65 21~4.72 97,,~F.3 
3160.00 V'cLCC IiY F~S 2,31 .&1 2,76 ,66 

COR<cCT Wc!GHTEC V0 L = 2. • 31 

DISCHAPG'::: CFS '39JJ,c,; 46.41 2s1 •• % 13.8.63 
n10.o, VSLOC !TY F c5 2.44 .67 2.96 ,76 

CORRECT H::IGHT~D Vol = 2. 4 3 

0 SC~ARGC: r. 5 s~c~. c.8 75.99 32'-15.9lt 2236.06 
556:J, 00 V LDCITY FP 2. E:L+ • 77 3.36 .93 

CORRECT c!GHE□ V L : 2.EJ 

\ r,,, I .. , 

0 
' 

' ' 11) 

0 

0 

0 

G 

Q 

@ 



I''., '" .I 

'I ', co~• A~]' ', □ LTAV.'' 
, • 841.. .8l.i.i.;.7 ' . c. E J~, 
OGRIT 812, 3g, K8CPIT = 
11.8103 1!.S1C1 C,OCIJ:} 
DCRIT 1, 812,54 "<!JCRIT = 
o' • .:aoc· c.01'J1 :.~0:0 
o'CRIT -1.:~ ~::1(":PI"i = 

,'S IGHA' 
o.c.;;co 

,O,OCGO 

C,OGCQ 

! ,;□ KC:" 
o.c □□ o 

0,0000 

, .•. , 
' DK I 

: u.ouwc 

;J,, 0 0 □ (I 

, , ', M 
,6251' 

, 5 771' 

ALF HA 
1.c~·e,c 

' 1, C 0l G 

1,00(0 

ALPHA2 
'1'• ~'~, i: C 

1,lNCC 

BiUOA 
7f:4, (i7;'.4 

' ' 
, APFAR.1 A'Exh 

2369,931~ ~1,8577' 

11i,21s, 2778,2963 210~.4213 

,778i170D '2778,29E3 2708,4213' 

0 

0 

0 

© 



·1· ,.,, . ,, 
' 

WSF2: - 08~2;/7~ 
' f, ~~'J Q 3/12/73 

Sk'IIJ';:'.: TYPI:: 2 

,.,,, .. ,."\; 

'' 
FLAT RIVER FLCOO 
DAM GnTES CLOS~O 

N,O • HW 

0 BD7.2J 
1 81~.b2 
2 82:,&5 
J 822,24 

I ,)' '1 

': • '" I : ' 

' ' HAZARD ,0,NALYSES .. HONTCALJH, co.,, 1MICH 
Q,O,TE CF COHPIJTER RUN AUG,' 74, 

1 

,f RCAC 5EC1ION, 19.J 

CFS 1-:L , TW CSM 

0 .' C 0 I c.oo ;j. Q (j C, G 0 
31&t:.,JO '. 1 Q '' 819',72 31&C:.GO 
3910.,:;o .12 82~ ,S4 3910 •VU 
55&0.'JO ,16 022:•~B 5S6C,GO 

rIN POAO ELEVATIO~ B16.6!l 

CIRDc~ BOTTOM ELEVATION= 819,90 

,, 

P,fiGE 188 • ,' () ·,•, ., 

~ l I 
I 

ID ',, 

® 

ID 

0 

e 

© 

OFEN!NG NO,= 1 
0 

G 

0 

(,ti 

{') 

() 

0 

0 

I;;) 

0 

C 

© 

0 

® 

® 



• I 

I ,, 
' I 

HS~2 -. ,, ',, 
' ,, 

,'ca'12J1 7 r. 
, C3/12/7J 

I ' ,, • FLAT RIVER FLOOD HA ZARO ,A~nYSES - 'HCNTCA,LH, co.', 
QOM GATES CLOSED, DATE ,OF CDMP~1:ER PUN AUG, •74 

R~TI~G''TAeLE 

CROSS SECTID~ 19,021 

I 

MICH 

NO, fl~\/ CFS' ----~-----ACR~S ~LOOOED----~----
CHAGE CHANNEL NON-OA~ 

9:7.ZJ c.00 a.oo 
eANK, FULL H2,3c', 2H,3e 1274,21 

1 81?. ~5 2373.51:: 3160.UC 
2 .32::.oa 2782.6£.i 3'31"J.oo 
J ~22.za '35,~7.1u 556J•.cl:J 

••••••••••••¥••••••••••••~••••~RRG~S OETECT~Q I~ CATA-CHECK 

L • 0 0 
U,GU 
Li • (i ..: 

C. 0 V 
u • ~ J 

RESULTS 

Q,01) l , 0 0 
,j • J J U • C :J 
Q • ·J Li [, • J J 
ij • a o G • CG 
0, U 'J !} • 0 ·J 

( 

CSM 

C,00 

316,0,CCI 
39J..O,C,C 
556,J.,:Q 

19 

CRITIOL 
ELEV 

813,78 
614,'i2 
815,24 

() 

0 



.~''t( . ;, i:• I' ,_, 11 o~ · 
' .. /7·· I · i '~e/21, 7 ~ 

.W'S,,·,, l,; ,.. 3/12/73 
~ y ' w :,,, -
,.. ' • FLAT ,IVE-, FLOOQ 

□ AH GATES CLOSED 
H~ZARD ~hALYSES - MCNiCALM CO., MICH 

DATE OF. COHPi.JTC:R lUN AUG, i74 

KC TM~LE 
C?OSS •SECTION 19. a 2, 

EL!::VAilOt,, KO AREA 
8~7.2:'.J L' • 0 □ i3. ~ 0 
8.J ~. 0,j , 46.22 3. 88 
8 J 9. U 0 715·.37, 29.86 
81 .... 0::; , 2460.33 7G. 39 
811.Gj 5362.23 122.74 

' 812. ov c;;733.1= 186.12 
813. C:.. 15<:!SE:.53 262.2'+ 
81"+ • 0 j 24C4D.J5 37 9 • 7 8 
815.1.! J 3!.iE17.79 569.'+5 
816.GJ i+S3Qc;;.a7 836. C 1 
81 7 • 0 J 67891.65 115e.6 ➔ 
81'8. G j 9j38U.59 1535.97 
Bl g. 0 0 115egs.93 197i.. • 7 9 
82 IJ. 0 0 14,9823 • 81, 2 ➔➔ 7.24 
821.UJ 187844.1'+ 294~.29 
822.Utl 2301QG,92 3445.40 
82 3. a 1 2H46o .59 3962.75 
82 u., 0 :J 326-922.l;C 4'+92.17 
825.CJ 349376.11 5143.57 
82FJol.H ::'.7758 □ .El 6194.28 
827.00 422270.72 76J8.03 
828.0J ,25516.59 g4jg.12 
82 g. Q 0 EL.C113.C2 11268.42 
83:.oo 78261+5 • 7G 1316$. 31 
8"51.CIJ ,33155.81 150'36.75 
832.0J 1097521.15 17070.69 
833 • Ow 12731;01-1."-9 19161.Bo 
834.,Jj 147CE:86,~1 21~79.15 
635. 01 1€77678.lt~ 23111.94 
836. (;Q 1'.::GGl:IC4.2G 25155,,:: 2 
a3 7. 8 a 2131129.37 27217.14 
e3 a. au 2377854 .47 29293.3•) 
83 g • 0 0 2632935.71 31365.56 
84L.~·J 2SC1681.2U 33la.55. 30 
e1+1. ue 31e1219.CJ6 35556.24 
84 2. CJ 31171492,07 37066.45 
843. c,J 3773992,57 39782.83 
844,Gu 1.+~ 88110. ~1 a 419u9,28 
845.DJ L+f~17b19, □ 0 41-1038.23 
845, OiJ .. 75e1i..1...31 .:+6168 • .,3 
84 7 • IJ 0 51oeg2~.'91 48298. n 
64 s. o a ':£i683~1.i.50 5~428.03 
84g. 'JG 5:4UB38 ... 3 52?:i8.G3 
85 G. !JO ~228993.~0 5<,688.JJ 
851. 'J a 6E33G78,9Ci 56818. 1;3 
85 2, C. :J 7(53362.61 58948.03 

: · '' '' ', 'l 
PAGE 1°9K • 
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: J 
' ' 

• r ,,1:, 

1' ·;· ' 

HS?2 • cB/2°,;i;,4 
R.:.v,. ~ 3/.12173 

,, 

,,, 

FLdr •IVER FLooo' 
DA,~ GAES CLOScD 

'' 

' ' 
I: • I , 

HAZARD ANALYSES - MONTCALM• CO., MICH 
DATE CF CONFUTER FUN AUG, 74 

SoGHENT TABLE 
CROSS' St:C.iION '19.G2 

VELOCITY lNCf.EM2:NT;; , C.00 FPS 

! 

' ' ------------------------------------------------------------------------------------------------------------------------
CSH' TCTH · 1, 

N 

SEG NO 
2 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------DI3GHl\FGE C.FS H 6~ • 0 L 34. 8 6 21::g.g7 S65.17 
316.J, co V~LOCITY FP'; 2. 2 7' • 5g 2.70 .65 

CORC::ECT H:'.IGHTEO v::L = 2.25 

DI SGHARG:: c•s 3910.c □ 46.36 2t.S6.05 1366,49 
3910.G1 V:::LOGiiY ~ =s 2 • 3 8 . "',, 2,91 • 7 4 

CORRECT w:::IGHTEO VC:L = 2,36 

DISCriAl.GE r::::-s 55E:~.LO 70.54 3zzg.15 2254, 22 
5560.00 V~LOCITY FO~ 2.5e ,74 3,28 .30 

CORRECT WcIGHTEO Vcl = 2,57 

• '(' 

C 

C 

Q 



• ',,, 
C~/20/7; 

i:3112/7) • ,, 

------------' --------- · '------e:18c LIST OF INPUT DAU,------------, __ ,-------------
WSF2 ' 1 
i ITLE FLAT Piv~, FLOOD H•ZIRO ANALYSES - MONTCALM pc., HICH 2 

GATES OP:'.:N , T,ITLE 
DUSCHARGE 1. 
SH RTE 
OUTPUT 
CGMHl:'.NT 
REACH 
REACH2 
REACH 
SEGMEN1' 
N VALUE 
SEGMENT 
NVALUc 
SEGMEtH 
NVALUE 
SECTION 

ENDTABLE 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALU~ 
SEGH~tH 
NVALUE 
SECTION 

ENDTABLE 
REACH 

1'7.:.. 2 
P~SKB 

'391C • 
a1,. e 

556,., 
' 816. 4 

~UN UPST~~~M F"~OM DAM. STA~T ELEV, HAND COHPIJTEO. 

17.1 

).DBS 

-l'ZcG. 
... 6J 5. 
-251. 
.. 13 3 • 
-50. 
26.5 
11•1 • ' 
252 ~ 
iJO•:. 

17.8 
1 7. 3 
1,085 
1 7. 8 
O,CS5 
17, d 
'J. I) 8 5 
.!. 7 • 8 
-':31.., IJ. 

- 365. 
- 27 :j • 

-1g5. 
-11, 
12u. • 
3 75. 
!+ '.J~ • 

1', 
,J. i: 
1, 
1 

3 

R 311 • 
~23.4 
'H 3'. 
91J8.3 
9115. 7 
8 J 4 • 2 
-=3 J 3 • 6 
9 i r::;. 4 
830. 

1.c 
1 

2 

' 
94,~. 0 
P.2&.7 
:3 3 i;. '.l 
di 3, 8 
3:,1:\. 2 
diG,7 
829. 5 
831. 3 

1,0 

J • 

C 

-~jL. 

-19 ~ I 

-l{l L • 
-2 !: • 5 
5 Cl• 
172. 
1C O. 

C 

-g4e. 
-SSL. 
-270. 
-163, 
23. 
235. 
➔ 1.J:l. 

!+90. 

~so.a 

J. 

2CC.J 

1 WC "- • 

827, 9 
8:!.9. 2 
811.5 
806. 2 
805, ~ 
813,6 
8[8,9 
826. 

323.'.l.U 
-195. 0 

235,0 

'+90.Q 

83'}.2 
826,7 
826,4 
8U8,6 
8C7.2 
815 • l 
8 27 • J 
8~0.-J 

850 •) 

830,Q 

-(:,00 • 
-212. 
-178 • 
-65 • 
-18. 
8 5. 
20:J. 
823. 

840.0 

-877. 
-85C. 
- 2 G 1i • 
-01. 
74. 
3J.,B. 
430 • 

822,5 

ae9.3 
8J 6.2 
Bu 5, 2 
802,9 
813. 8 
82S. 

830.5 
83 5. Ci 
82 £: • 4 
8 0 5, 2 
8L) .6 
828.9 
827.1 

4AXX 
5AXXXX 
7 

661X 
602 
E,G3X 
61;4 
665 
660 
667 
661:3X 
&&g 
67, 
671 
672 
673 
67!/ 
675 
676 
677 
673 
679X 
&Bl 
631 
662 
683 
684 
635 
CbO 
637 
Od9 
689 
&qo 
691 
692 
&g3 
og., 
&g5 
695 
&g7 
698 

'• I ,,' 
'' : 1 ' 

., . 
,,, 

. ' liil~ 

,. 

, I ' 

:r 

(" 

r 

(, l 

0 

0 
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FLAT l<IVER• FLOOD HAZARD AN~,LYSES 
GATES CFEI\ 

MONTCAL'M CO,, MICH, 

-----------, --. --- ·-----------e:10d 
REACH2 1s.1'' a,r,' , 

LIST OF INPUT OATP---- ' --------- ------------· -
, , 699' 

ROAD 1B. 0 1 2. 7 
BPR 13.!: n. 
PIER dJ5,3 2 
GIRDER ,, d19,6 317, J 

ENDTABLE 
SECTION 

ENOTAOLE 
REACH 
SEGMSNT 
NVALUE 
SEGHEtlT 
NVALUE 
SCGM::NT 
NVALUE 
SECTION 

ENOTABLc 

-7D.5 321. g 
7).~ 822.9 

·1s. c.• 

- RO O. f: 
- 40 C • 0 
-73 • S 
-48.3 
- 2Q. 3 
26.8 
06. 6 
74. 3 
6 Jc, G 

1 d. 1 
u. 1 
J, I il 5 
18. 1 
o.a~s 
1 g. 1 
J. ~ 05 
19. 1 
- HO.:• 
- ]6 7, 
... 20 J • 
- 7C. C 
2 Q. 

1J'J. 
3 75. 
444 • 
71JC. 
11H. 
46.5 

31., 0. :: 
818. 9 
3 21, 9 
8Q 8 • 4 
'\:1 q. 1 
tES. 7 
~ 15 • 0 
822, 9 
82 4. 6 

1.c 
1 

2 

3 

8l1- J. 
91~ • 2 
,1 J, 5 
811. 3 
>\J 6. 7 
,1 3, 2 
~23,9 
F\20. g 
I\ 10. 2 
829, 1 
3: 6, 0 

SC. 0 
1 
606.3 
J • ~ 
-n .s 

-aoJ.u 
... 74 • 3 
-7Q. !; 
-38.7 
J • a 
38.4 
7 J, 5 
74.3 
3Gu. 0 

1:} J. C 
~ 

C 

.. 6 J (,. 
-27 E.. 
-1sc. 
-38. 
,7, 
2 0 il • 
~ 0 'J • 
~ 3 !:I. 
ell O • 
1 □ 2 8 • 
47. 5 

50.C 
7 
2 
c-.a 
817, 3 

820,2 
821,1 
a.17. 3 
a:6.6 
a.:&.1 
8C 7. 2 
818,3 
822,1 
824. ,J 

ea.c 

829 • 
811.r, 
813,2 
e0 8, 9 
ac. 4. "+ 
814.7 
824.~ 
829,4 
032.3 
830, 7 
ace... J 

2,2 
7'.3.S 

-E:GC.C 
-74,3 
-E6.7 
-21.2 
21.E 
:+ 9. 1 
70.5 
4 G G. C! 
61:!0.C 

B40 • G 

-26.j. 
.. 90. 
-21. 
88.J 
347. 
421. 
6t30. 
g-J J. 
102e. 

818,3 

81 7 • g 
821.9 
814.0 
80 4. 4 
a~ 6. ~ 
ai: s. 3 
822,9 
824,3 
8-. (). 0 

818,4 
812.8 
a 1 2. 3 
8 G 6, 1 
812,4 
820,0 
824,1 
830,L+ 
829.6 
840,0 

71;0 

7(1 
7[2 
7•~ 3 
704 
7•J5 
7% 
70 7 
7G 8 
7J9 
71U 
711 
712 
713 
714 
715X 
7H, 
716A 
717 
718 
719 
723 
721 
722 
722 A 
723 
724 
725 
726 
727 
728 
729 
7 3G 
731 
732 
733 
734 
735 

------------------------------DATA PCINTS REO~OERED 9~ ~~OGRA~ ACCORDING iO X VALUES 

REACH 
SEGMEtlT 
NVALU~ 
SEGMENT 
NVALUE 
SCGHENT 

1 a. 2 
18, 2 
J, 12 5 
1s.2 
J.055 
u. 2 

1, J 
1 

2 

J 

DUPLICATE X POINTS NCT C~A~GEC------------------------------
550.G 52J.J 
~ -76,l 

C 1 GO. J 

840 • 0 

736 
737 
73d 
73g 
7!+0 
7'+1 

( 
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,WSP2 
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FLAi' Rl11/C:R

1
'FLDOD H~ZARO JINA~YSES 

G.OT::s OFC:f\ 

.• , 

~ONT CA LH 

,I 

Co.~-~ ;-ir•CH 1 

I 

--------•---------------------CLl/80 LI Sl OF IN?UT DATP .---•-••-•-----------•-- ,-•--, 
NVALU£ a.12s 742 
SECTION 18.2 743 

-zo SC~ 84,J.2 ... z JC G • 83),5 -11co'. 930.1 744 
-140 C. :9 2 7 • 1 -130C.,, 823,9 -101.u:. 82C,5 745 
-76. '\ 17 • R -6 S • 812.5 -54. ac g. s 745 
-19. 8 J7 • 9 -13 • au4,2 lo. BG 4. 7 747 
3 5. S :•4. 2 1 0 :.I • 817. 6 22a. 81 7 .6 748 
ns. !HS. 8 2:52. :317.9 297. a1 e. 749 
3t4. '\ 15. •J 325. 817 • 2 1400. 816, 4 750 
1701!. o 1,. 7 2uon. 022. 3 2 C.) G. 840.0 751 

ENDTABLE 752 
REACH 1.9, 3 1.0 g U U. G 750. ,J 753 
SEGHE:MT 1 :9. 3 1 • -57.B 7S4 
NVt.LUE ,. 12 S 755 
SEGMENT 1-\.3 2· C 57. 6 75E, 
NVALUE ~~0~3 7~7 ,,, 
SEGHENT 1~.3 3 • HO,O 84ll,G 758 
NVALUE 0.125 7!jg 
SECTION 15.3 75J 

-1a:.:. '\➔C • '1 -24 '-· 817.5 -2ov, Bl B • [! 751 
-Bl, '31~.2 •17 2, 815,3 -101:. a1g.4 752 
-57. 8 8 19. 5 -'i5. 5 807.7 -48, BG S. 7 753 
'"'13, 8%. 3 I 2 • dL 8. 3 43. 8J7.2 754 
55. 5 !J J ,I I i' 57.8 819. ➔ 1 IJ i). 81 7. 9 755 
157. 817.5 165 • s22.1 2JQ. 82 2. 8 7o6 
3,JU. S 23. 5 ➔ O O. 8 23, J 4E:G. 82 7 I 2 767 
S5C • 3.?6 .. 4 7 D ~. 63C. • 3 7C U • 84 G. C 768 

ENDTABLE 769 
MAX ELE\/ CI FFE~ENCE: BE11-!EEN FOINTS EXCEEOS 2 C. FEeT 

REACH LS.? 1.0 105 C ,0 14Br;.j: 77, 
SEGMENT 18.S 1 N -152. 0 771 
NVALUE 0,125 772 
SEGHENT 13, 5- 2 C 149,J 773 
NVALUS a,o,s 774 
SEGMENT 1 :). 5 3 ' 67G.u 840,0 775 
NVALUE o .12s 775 
SECTION 15,5 777 

-701. • 3£.i. ,] • 0 ... 7'J ( • 832. 4 -600. 83 2 .s 778 
•51 '-. 12g. 5 -4·)5, 828.2 -3!).:. 82G.9 77g 
-152. 9 1 (j_ 1 4 -13G. SG6.9 -112, BG S .a 780 
-9), 8 ~A• 4 -67. 808,9 -4 3, 811.3 781 
J. 311.4 E2. 8[9.8 1 ti 5 • acc.g 7 82 
11a I 3 J 7. 3 1'1'9. 813.5 20Q. 817 I 8 783 
3]: • 818, 1 32Q. 819,S 38), 83 I• 8 ?;4 
400, q)!,7 450. 827.5 49U, 831. 0 785 
6CC, q 3 2, 0 E7ZJ. 834,5 670, 84 0, 0 786 
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I, r, •' l 

, ... , 
''' 

,:, 
•1' 

(' 

(, 
(.~~ 

(":; 

c,; 

n 

n 

.;} 

0 

() 

(.J 

kJ 

u 

w 

w 



(.'.'; 

. ' . I. ti • 1 

WSP2 _, '. ~8/21}/741 
,, r.;_1:L,:,/12/73 

.:, 
! FLAT RIVE~ FLOOQ HAZARD ~NALYSES - MONTCALM CD., MICH 

G~TES OFE~ '' 1 

-----------··------~-~·---------8J/8,Q LISI CF INPUT 
EMOTfi.BLE l 

RE:.CH t:~.6 1.-J 1;.~::.o, 137'.!.>.D 
SEGMENT HI. 6 1 N -62'• 0 
NVALUE 3 •. 125 
SEGMENT 1~1.6 2 C so.:· 
NVALUE o.,os; 
SEGHENT 1!1,& 3 h 180(,:) 
NVALUE •0.12~ 
SECTION 181,6 

-:;15 • 8 4 Q • ,) -576, 836, 1 
- ~•3 2. 8 )3. J -5J 3, 815.1 
-398. R 11. 3 -1i+ 2. 8 lu • J 
-:;3. B 1~ ,1 -31. aca.2 
za. '1;'1 7. g .. 3. 8Lo,2 
93. '12, 7 103. 813, 5 
11.28 • 8 C 9. 6 1478. 8(.9, 7 
1-c553 I J 14.1 10 J e. <l16, J 
1 Cl J L' • s--o. J 

ENOTABLE 
KEACH lCI, 7 l., 2JUC.U 185!.. • 0 
SEG~ENT 1 a. 1 1 ~ -89,0 
NVALUE 0.125 
SEGHENT 1 P.:, 7 2 C 85 • J 
NVALUE a.ass 
SEGMENT 1 Ai, 7 J ' 5 GD. 0 
NVALUE l, 12 5 
SECTION ld,7 

-J..,88. as e. o -488. 84~, 3 
-3:i1. ~lfi,5 -25[. 811.1 
.. B,9, HJ. 1 - 7 !.+. 811, 6 
-4-, ::\ 'Jg. 5 7J, ac 8. g 
21.R, S 1 g, 5 328. a11.6 
4J,O. 3141 "'3 4-J. 838.3 
7.,' U • 3·5~.,} 

ENOT~0L:: 

:□ ATA----, ----· ---' ----- '--··----- ,_ 
757 
7BB 
789 
790' 
791 
B2 

840,0 793 

-558. 
-l,d a. 
-62. 
13, 
su. 
245. 
153 7 • 
HiSZ. 

85J.O 

-4lt5 I 

-13 ': • 
-L,.6, 
85, 
364, 
5 C ·J • 

833,7 
812, 9 
81 J • lJ 
e w 8. 3 
812,4 
81:i,2 
811 o 0 
833. 3 

81 7 • 9 
81 b • C 
8! 2 • t+ 
813. 7 
827.4 
d4 0. 5 

79• 
795 
7% 
7"37 
798 
799 
8CG 
8~ 1 
8(2 
8'3 
8
., .. 

a:s 
8:& 
BC 7 
BGB 
8 j 9 
61~ 
811 
812 
813 
81'+ 
815 
816 
817 
818 
819 
82) 
821 

M:i.X ELEV CIFFE~ENC~ BETH~EN FCINTS EXCEEDS 20, FEET 
822 REACH 1 ~1. 8 1,. ') 

SEGMENT 1 Cl. 8 1 
NVALUE IJ. 12 5 
SEGMENT 1 Clo 8 2 
NVALUE .Q55 
SEGMENT l ~I. 8 3 
NVALUE 0.125 
SECTION 1 e1. s 

-3,go. i\:::;} • D 
-3:21. 8 38, 5 

170",0 170!:,0 

' -i+s.~ 

C 4:,.. : 

' 210.J 

-39 6. 845,1 
-21.i 1. 814• .J 

85G.O 

-3lt E, 84 2, 4 
-221. 811, 9 

B23 
824 
825 
82&X 
827 
828 
829 
83 □ 
831 
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,1 ,, HSP2 IGE'/2,:/?f+ 
C3't12/73 

! ' 
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' ' 
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I" 

i 
FLAT ,IVEi, 

:., 
FLOOD rlAZARD, l~ILYSES ·- ~ONTCALM cb.\ HlCH 

GAES OFE~ 

--------------------- ·--------ec,aa 
" , -13'1. 811.6, -111. 

•45.' ~12.4 -39.• 
, E3. 4-t. iH11

• 3 
1,3. <J2S. 3 131. 
210 • ~?•1.•~ 

ENDTABLE 

LIST ,OF INPUT 
BB. 5 , 
811.U 
6271

• 5 
827.8 

,. 

DATA-----------J -----------------
'-75~ a1'z:3 832 ' · 
15. , 80'7.1 833 
94. ' 82f:.9 83.:.. 
210. 838.1 835, 

830 
837 

HA X ELEV CIFFEPENC~ BETWEEN FOINTS EXCEEDS 2C. FEET 
838 REACH 18.9 1.c 

SEGMENT 18. 9 ~ 
NVALUE o.12~ 
SEGMENT 1 a. g 2 
NVALUE 0. ~ ss 
SEGMENT 1d.9 3 
NVALUE o. 12 5 
SECTION 18. g 

-1a:. gr:; I). a 
-35. ~12. 1 
3 l • >\ 11. S 
125. S 12 • 8 
425. H9.1 
7 J ~ • S 2':i. ~ 
37J ~2 4. C 
1 JO . 824. q 
13;) • q 2f.,; 7 
l 1'l • :331 • 6 
2j3 • °'SC • ) 

ENDTABLE 

160~.~ 155G.C , 
N -35. l 

C 

N 

-1/JC. 
-13. 
44.2 
ZG IJ • 
5 0 0 • 
8 C '.J • 
s:: J • 
101:s. 
1S,JC. 
19 5 t: • 
-13.5 

J.+4.2 

2D3i:.G 

8~0.J 
BC 7. 2 
515 • 1 
615. '.l 
826.1 
824.5 
823.5 
826.8 
825. 1 
83•-u5 
tH,7 • 3 

,.,85G.0, 

-66. 
11. 
100. 
t+ O ·J • 
f: 0 iJ. 
B~J. 
985, 
12 0 C • 
17U~. 
2 Ll 3 ~. 
-12.s 

827.3 
8 Cd• 5 
s1.tt. e 
81 8 • 8 
827.4 
825.2 
82 4 • 6 
82 S. 5 
82 !: • l: 
34 3 • g 
8 U 7 • 5 

839 
Si..,Q 
841 
802 
843 
844 
845 
8,6 
847 
ar~a 
8~9 
esu 
851 
852 
853 
8i:l4 
855 
856 
B57 

------------------------------DATA POINTS REORJE~ED 
DUPLICATE X POI~TS NCT 

BV F,OGRAM ACCORDING TO X VALUES 
crANGE □------------------------------

ROAD 1'3. 8 ? • 7 
BPR 19.J A 
GIRDER 8 21. 1 119. 9 

- !+C. 1 S 21. 0 
4 'J • 1 121. 1 

ENDTABLE 
SECTION 19.(: 

• lD l • aso.o 
•38. 9 313. 4 
zs. IH!J. ~ 
1JJ. q ?1;. 5 
5]0. 3!fi.6 
8 J J • 'J 24. 4 
1JOU. g SC. 0 

E NDTA BLE 

5 0 , ': 
J 
1. •j 
-40 • 1 

-1 J C • 
-19.E 
J 8. 9 
22G. 
E :J ,) • 
g OU• 

su.~ 

0.8 
819.9 

826.5 
3C8.1 
81'3.0 
818.3 
819.4 
d27.5 

2.3 
't O • 1 

-40.1 
-13.1 
4G.1 
4 lJ;:.. 
7110. 
1GJC. 

81 g .g 

821, 0 
8U7.2 
821. 1 
816 .o 
81 9 •, 
82 7 • 8 

858 
859 
8E:,Q 
8,:.>1 
862 
8&3 
8 04 
805 
860 
867 
Bod 
86'3 
87J 
871 
872 

~•x ELcV DIFFERENCE BETWEEN FOINTS EXCEEDS 20. FEET 
REACH 1g.cz 1.c 5Q,C 
REACH2 18.9 ,.! 
COMPUTE 17,:2 19.(2 17.L2 
------------------------------END CF 

52 .. [ 873 
87'-,. 

80/8C LIST------------ 961XX - ---------------

,, 
' ,, •;,l • PPGE 4' 
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'" f' ,, 

COMPUTE 1f.ii2 
KO v•LUES REVE~SEC 0~ 

19.~21 
SEGHE'd 3 

.' 11 

', 17. :J 2', 
'AT cLEVHIOtj 

H1:<x 
VAL~E CHANG~p, TO ECUIL PREVI00S VALUE••••• 

''' 
' "' 

---------------~~----------,-STA~iING Dl!A °FRCH, GIVEN ELEVATIC~--------~-----•-------~---~--, 

:• <f_ 
I 

' •,! 
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' WSF2 

,, • 
,, ['8/21/74 
1]3/12/73 ,, 

NO, EL=:v 

' ' 
" '' 

' , 

FLAT RI~ER Ftoo6 HAZARD, A~itlSES • MCNTCALM·co., MISH 
GtlTES OFEI'-

I' 

' ' 
KAT!t-.G TAB!.!E' 

CROSS SECTIO~ 17,02 

CFS ----------ACRES FLO □ cso---------
CA eAGS CHANNEL· NON-,OA H 

0 8J~.q: C.IJO u.r:o G.00 o.co c.c □ 
BANK FULL 811.0~ 20 ➔ 7,19 2953.19 c.:G 0. (! J c.o~ 

1 '\11.7:, 2929.49 3160.CG 0.00 J. 0 0 L. on 
2 814,8( 3411,E,2 3~1J,o: G,00 J • au le CO 
3 31!:l.t..: t.+2!.t5.4D 551:J.GU IJ.00 c.au L • 0 :J 

CSH 

316C.Gil 
3910,cO 
::,so:.cc 

••••+••••••••••••••••++¥•+•••~~R~C~S DETECT~ □ IN DATA-CHECK RESULTS CAREFULLY•+•••••••••••••••••¥+++•+••••• 

"PAGE 5 •• 
,t 1' 

'CRITICAL 
CLEV 

806,43 
806.72 
8"7, 2E 

Ii 

,, 
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,..., 

,:,,, 
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('J) 

r.~ 
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•··. ·• I· liSP2 ' 08/21/74 ' 
, c 3/12171 

I,,\, 

I' 

;, 

' ' -~ Fl.A.T "IVE, Fl.00D 1 HAZARD ANALYSES,• MONT'CALM 
I , 
,, ' GAT~S CF~~ , 
' ,I 

,, 
KC TAGL[ 

, CRCSS SEC,l!Or-. 17·,02~ 
ELEVATION •KO•' 

80 2, 90 o.co 
8:)J. ::J o.74 , .. 
BO 4, 'J iJ 948.4'3 
60 5 • JU 4660.35 
SC6, GO ,120-t.Li,89 
8•]7.0') Ze381.11 
8] c,. 0 J 45go:,. 21 
a:1g.0J 7D7i9.37 
810.GO 11J5U4Li,87 
811. 0 J 147747. 80 
812.0:J 197lct.59 
81 3. J J 253312.37 
614. CO 317556.l;b 
a15.c,J 3'31!.!t.7.28 
81 b, 0'.J 472393.89 
61 7. 0 C 561897,59 
81d,C·) f:597 34 • :.,g 
819. DJ 76SS15,15 
82~.C:J aaJ:>s1.Js 
821,r~: lt:Dti:9.t.29 
822,GLi 11372g~.53 
823.0J 1275SJ5.06 
az,,. -o tJ 14217116.62 
82~.GQ 1ci:;1.t2s4.24 
62 f.. D 0 1795117. 7t.. 
B27.C,J 1g~750: ,71 
B28.Llj 222241:7.25 
829,0J 2.t,.62"-(19,f:7 
832,CU 271775'3.1':j 
B31,UO 2,aass1.73 

,.-:,~ 

' '-17.021 
n 

'I 

CO., 1 M{CH
1 

AREA 
0. -0 ,J 

,8~ 
49. 8 3 

157.3'3 
326.45 
565. B 0 
8lJ°3,45 

115~.76 
1515,55 
1874,•]7' 
2255.32 
2647,19 
3~54.75 
35J7,31 
4'J2J,:.,g 
4585.91 
5187.58 
5828.97 
6515.45 
7248.67 
8C49,09 
9011,66 

1C148.24 
11458.56 
12862, C 7 
14339. 0 6 
1611B.t6 
17:397, H 
1%76.J7 
21~55.'JB 

I 

·, 
,FAGE SK •• . ' 

, Iii,\ 
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WSP2 

I, 
t,,, 

FLAT RIVER FLOOD HAZARD ANALYSES 
G~TCS CFEN • - HONTCALH CO;, 

'Si:GMEIH .TABLE 
CROSS S~CTIO~ 17.C2 

~ELOCIT~ INC~~~ENT= L.~a FPS, 

PllGE 5S 
MICH 

' ' ------------------------------------------------------------------------------------------------------------------------
CSH TCTH 1 

M 

SEG NO 

'2 ' ·c 
3 
N 

--------------------------------------------------------. --------.------· ------------------------==============-=-------DISCHAFGE CFS 11€:G,O:G .39 3159,E1 0. 0 U 
3160, OD VELOCITY F0 S 1 • G C .11 1 • :.:' 8 Ci.Jo 

CORPECT WEIGHTED '/EL = l. 0 8 

OISCH/.RGi: CFS 3910,UG 3.88 39~ 3. % 2.16 
3910.00 V:OLOC ITY ~?S 1,iE .14 1.10 .12 

CORRECT HEIGH TEO v~• = 1. 16 

DISCH A OGC: CFS 5:'EG.C.'C 35. W 5 S4S7,C6 27 • 29 
5560,00 ViLOCITY FP<; 1,37 • 2 S 1.37 .28 

CORRECT HEIGHTfQ V'cL = 1,3E 
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;·. 

WSP2•. G8;2J/~~ 
,C3/l2/71 

NO. cL':V 

J eir;2. g iJ 
BANK FULL ;~11.e,: 

f !i13.73 
2 '.H:... B3 
3 !H~. 43 

41 I 
. ' FLAT RIVER FLOOD HAZA~□: ~NALYSES " HctHCALH ca,' MICH 

G~TES OFE.'t\ I ' 

RATHG TA2LE 

CROSS SECTION 
1

1?.'1 

' 

AFiEA CFS ---------~ACRES FLOCCE □----~-----
□ AHAGE CHANNEL. NON·· OAM 

o.oo C • G.: o.oo 0. 0 D c.~o 
26117.19 2-346.25 J.GJ G,CJ ,c • J a 
2'3!t 2. E: c; 31ou,oc O.jO 0 , 0 J 1[ • C iJ 
3425.i::! 3910.GO G.GO ;) • 0 J, !:. • U G 
~255.19 S56C.CQ C.OJ a • o 01 l,OJ 

CSH 

J.C. 0 

3100,.,:;3 
3911J,CG 
55EL,C~ 

······•• 4 +••·······••++••···•~s~~o;s DETECTED IN DATA-CHECK RESULTS CAREFULLY~•······················••4 ••· 

P,AGE 
1,.1 

6 ••• 

CRITICAL 
'ELEV 

8C6. i.3 
806.72 
8C7,2E 

(1 

..,, 

f~ 

.n 

,.., ., ' 

,., 
• 

,.. 

f', 

(" 

r,~ 

C 

0 

(,'i 

$ 

0 

0 

(!,> 

(, 

e 

l, 

u 

'--' 



(' 

,> ' 

' ·• FLAT ~IVE~ FLOOD HAZfRD INILYS~S - H~~TCALM co~, HICH, 
G~ES OPEN 

KO TABLE ,, 
tRoss SEC~ION 17~1, 

ELEVATION KO 
BJ 2. ~-] 
8)3'.C<J 
804.0•j 
ew?. o J 
ciJ&.OJ, 
8Gi',C'J 
BJS,OG 
8J ~- [I'] 

'011.... ,JJ 
811,0J 
612. co 
b13,0J 
814,0G 
lHS,CJ 
816,C) 
517, 00 
81 ~ • L, J 
e1g. Gu 
82C,U □ 
821,CO 
e22 •. ~o 
Q., 7 !'. ' ui:... __,, VJ 

824,WIJ 
825,GJ 
026,0C 
1327,JJ 
82 ~, UD 
829, (:J 
d3u.JU 
831,00 

6 • 74 
948,!tS 

466C.35 
i 21.. 4.i.,. i:19 
25337.77 
45g~1~ • 21 
70779. 37 

105i.44.87 
147747,80 
1971U6,5S 
253:312. 37 
3175~6.4B 
39H47,28 
472393.89 
561B97,59 
E:59734.~9 
705915.15 
880581.35 

1U1.1~D91. 29 
11 ::u2gg. 53 

1421748.62 
1611 t,-25~ • 24 
1795117,74 
199756D,71 
2222467.25 
2H24Q9,67 
2717759.19 
29888B1,73 

A~EA 
C• • ~ J' 
,86 

49. 8 3 
157.39 
326, 4-5 
565,BG 
843,45 

1155, 76 
15US,53 
1874,07 
2255,32 
2647,19 
30SJ....75 
3507,81 
4'.J23.53 
459~ .. 91 
5187.58 
552B,97 
6515.45 
7248,67 
8•i49,09 

iC.148,24 
11458.56 
12862. C 7 
11.,339. G 6 
1611e. Jo 
17897.D7 
19676.J? 
21455.06 

6K' • "• 
i:' 

I 

'" 

n 

. r, 

0 

fl 

(, 



I ., 
,,' 

1,· 

' ' ' 

• HAZARD ANALY~ES ~ HONTCAL~ CO., HIGH 

S5:GMENT lilBLE, 
C?OSS SECTION 17.,1 

VELOCHY, H-CRE~ENT; 0,0 □ FPS 

,1 I 

~FAGE
0

','c~:' •·• 

------------------------------------------------------------------- .------------- .--------------------------- --
CSM TCHl 1 

N 

"SEG NO 
2 
C 

3 
N 

---------------------------------------------------------------. -------.-------------------------- ----- -- -- --DISCHA~GE ccs 316).oa .'+O 3159.60 0 ~ iJ (j ' 
316 □ ,00 VcLOC l1Y PS 1, 0 8 , 11 1 • U 8 o.oc 

CORRECT WEIGHTED Vol ; 1. J 8 

DISCHARGE c~s 3g1J.0e 3.98 3903.80 2.22 
391•), □ 0 VELOCITY FPS 1.16 , 14 1 • 1 E, . i 2 

CORRECT WEIGHT€ □ Vol ; 1. 15 

DISCH A liGE CFS 5:SE!J.LO 36.11 5lt95.83 28. IJ 6 
5560, OJ V~LOC!7V F 0 s 1,36 ,25 1,37 , 2 8 

CORRECT WEIGH TED IJ::L ; 1.3t 

C 

(' 

i" 

'" ,,, 

('' 

f' 

C 

C 



'" 

HSP2 • 08/21/74 
q112i1J 

, ,. 

'' 

FLAT RIV~~ FLOOD HAZARD ANA~vsis 
GA 1TES GF::fl-

,F:ATING TA2LE' 

CROSS SEC1l0N 17,8 

•,, ',' 
' '' 

HONT CA
0

LH' Co., 'HICH 

NO, ELC: V CFS ----------ACRES FLOCDED---------
C.AHAGE CHANNEt: NON-DAM 

a gcis.2:- c.oc, □ ,co o.oG 0 • 0 £! C • e 0 
BANK FULL d13,8C 1811,92 2d71,4<, Q,O(, 0" 0 J I.J. ():) 

1 ~14.66 2234.58 3163.0( c.co ,J • :) 0 {:. u Q. 

2 1111.?o 2677.2.1.j .391:i.oo i.,.uo LI• D !J [; • Q -0 
3 817.24 3361,67 5560,0C 0,00 u .·o J ~ • G 0 

CSl1 

a.oo 

3160,cU 
391C,CL 
55E:C,OQ 

'I 

' ,,, 

4 ••••••••••••••••••••••••••••~~RRORS DETECTCO I~ DATA-CHECK RESULTS CAREFULLY••••••••••+•• 4 ••••••••••~•••••. 

PAGE 7 ,, 
.•. ' 

CR I TI CAL 
ELEV 

8D9,02 
·e~g. JJ 
809,93 

,, 
I I 

0 

f.'1 

(C 

,-

,-, 
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...., 

!WSf2 •• ~, o'.8/21/7~ 
: • t. ,D3/12/7'l . ' ' 

'i . -~: 
,, 

FL~T RIVER FL~od ~AZARO ANALYSES~ 'MoNTCALM:co;, MICH 
G;lT~S OFEN ' ' ,, ' ' I 

/, 

KC TA~LE 
CROSS SECTION, 17,8 

ELEVATION KD AREA, 
805,2U (. • IJ t 'Q. ,:, 0 
a~ 5. oa 221.22 14. 96, 
807,•jJJ 19Cd,03 70,66 
s;; a. co 1::-13.e3 222. 75 
8~9.:Jl 16117,G3 399,44 
e1w.ua 32214. 7u 624.63 
811. lj:] 4B417,62 891,14 
a12.0 1J 76355.E:4 1216. 8, 
81 s. !i D 11lc7E, 72 1572.58 
814,{..J 151942,23 1%0.E,5 
8!. 5. :J 0 2'}14DE,E5 2375.75 
816,0.J 2638 ➔ 6.83 28j8,86 
817,Cll 335(.98,96 3252,25 
818.CU !t13U25,t\4 37C5,26 
819,GJ !.i97943,15 41b6,63 
82 .. , • ~ J ~89377,gg, 4636,55 
821.:10 E87784,c4 5115.02 
fl 2 2 • ".J 0 792447,76 56~2.C,4 
823.L!) s:.., 2903 I l![. 61Ji:.&3 
82 4. u Q 1019976,ZS E: 6j6, 70 
825.l}) 1143488 .. 01 112::.24 
a26.0Ci 1272958.03 7643,76 
827,(li] !L.05382.73 8239,82 
828,CG 1545564.16 8885,15 
82s. ·Ju H%158,"7 9581,53 
83.,CJ 185!::>18.6:.: i'J 3"t7,12 
831. [!Q 2C27J27.9? 11143.21 
832.CJ 22125¼S.7C 11992,10 
833. ;JJ 24C7789.25 12841,65 
B 3 4. C 0 2E:11577.73 13691.65 
635.GJ 2e:c4g3.49 14799.43 
B 3 5, Ci 3G2D734.C3 15971,65 
837,0) 327E:167.58 174"1,65 
83 !3. CJ 3~45883.71 18831,65 
63-=3. C:J 3831255.£.i.. 20201.65 
8l+C.0W 4130261.14 21691.65 
b41.~} 4443132,29 23121,65 
842.0J 4770097.58 24551,65 

l/1.g1 

' •r• ' ~ 

PAGE 7K, . ' •
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"(~' 

WS~2 •,, ' ' 

~~12·i174 
, 3/12/7] . ' . 

•,I 

,1~•\ ·i-• 
fr•: • i· ': 1 11 ,;1' 
l,:L;,;;;._~!,r~, 

,, ' :~., '\) 

,FLAT RIVER FLOO□ HAZARD ~NALYSES - HCNTCALM 
GAT;;:S OFE~ ' ' 

SEGHENT 1Ti:<BLE 
C?-OSS SECTION 17,B 

CO,. ,1 MICH 

VELCCITY ·r~GQEeENT• t~oo· FPS 

P,AGE 7s' 

--------------------------'------------------------------------,--------------- ,-------'-- ·-------------------~---- ,-----
CSH ·, rcnL 1 

:i 

SE G NO 
z 
C 

3 ' 
N, 

------------------------------------------------------------------------------------------------------------------------DISCHA~'GE CP3 31CO.OiJ ~ • J J 31E ◄:I.GJ !J. J 0 
315r.co V='.LOCITY FPS 10 4 z o.aa 1,41 G. J a 

CORRECT SEIGHTEC V~l • 1. ➔ 1 

•JISr.r,Ai:.G:: c~s 391~.c,o • 2: 8 3'3(9 .. 24 . "s 
3g1a.co V:L □ C I"'!"Y ::'PS 1•47 • 2'. C 1.46 .19 

CORRECT w.::.rcHTE'1 V:."L = 1. 4 t: 

0 SCHiPG;' GFS 556C.CO 1. 1. g 5553.21 5. 0 0 
55H. u~ V LOCITY FPS 1.~E • 2'. 8 1.66 • 2 g 

CORRECT C:IGHT!:O VSL -= 1,66 

,41t. I I 

r •, 
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. t'·' lwsP2,. Od/2•1/?4: 
t' R 03/12'/73 I . ,, 

'' 
FLAT ~IVE, FLOO~ ,HAZARD, A~ALYsis· 
G.D.TES OFEt-. 

I, 

••• HONTCALM,'c9., ~;c~ 

CROSS,SECTION' 17.a 
SCALES ARC: 1 INCH = 1000. CFS, AND 2,4 F;:;:r, ELoVIT.ICN , : , 

1 
, , .', , , 

I ••••••••• r •• ~ •••••• ! ••••••••• r ••••••••• r ••••••••• !., ••• ~~- •• I,.•'• ••••• I ••••••••• I, •••••••• I, •••••••• I 
622,-- ' ' , ' ' ' , 

820, --

618,- ... 

816,--

•1 

81'+,--

612.--

810, --

808,--

80 o, --

80 4, --
I , , , • , , , , , I, , , , • •• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 .......... 1 ••••••••• r ••••••••• 1 ••••••••• 1 ••••••••• 1 
!), lQCJ, 20 □ J. 3.;00. 4Ul.G, 5000, 6Ct:.O, 7.JOu, ei;CO, 9C,CG, 1001.G, 

OJSCHA,Gi:-CFS 

7P:, •• 
n 

822~' 

820, 
('l 

818, 

816, 

814, 
(-., 

812, 

811), 

8 IJ 6, 

806, 

0 
BG 4, 

0 



,'' 

WSP2 .,Clf/Z•J/7~ 
' " ., 3/12173 

' ' . 

,, 

FLAT ~IVE" FLOOD HAZARD ANAtYSES -
GATC:S CFE~ ·• HONTCAL,t' 

' 

F-ATI,~G' TAELE 

CROSS SECTIG~ 17,9~ 

'ca.,; HIGH 

NO, EL"V AR EA CFS ----------ACRES cLOOOcD---------
OA~AG!: CHANNEL NON-DA~ 

~ a:14.4' ... ou ::i.oo c.ou tJ , 0 0 c. • o a 
BANK FULL i:\i2. 31° ? ➔ t.02 2335.59 a.oo u,OC ( • C J 

1 sis.cg' 2u1.ii:.0C! :100.uD c.ao J,OG c.oo 
2 81':>.:'S 262'-,43 39l'J,OC C,O'J 
3 -91"'.S7 3593.72 5560.GD a.co 

0 , 0 0 c.~o 
,J. a D C , G 0 

I'' I 
' ' 

CSH 

31EO,OU 
391(,LO 
5560,00 

'. 

•••••••¥•••••••••~••••••••••••~~~G~S OETECT~D IN OATA-CrECK QESUL1S CAREFULLY••••••••••••••••••••••••••••4+ 

PAGE 8 , .• 

CRITICAL 
ELE~ 

a.:g,aa 
810,35 
811,2E 

'' 

f J 
,• 
r.i 

"' 

C' 
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v, 

('/\ 

I'.'.' 

<"1 
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e-:1 

f" ._, 
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C1 
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w 

'-' 



'I' I 
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'·~_) 

· WSP2', • 0 8/ 20,'174 
, , , [• 3/12/73 
',, 1 

,I ''" 

'l 

• Ft.:OT RIVER FLOOD HAZARD ANALYSES -'MONTCALM, CO., MICH 
G/TES OF:':~ 

_, 

'i7.95·J 
' ' 

~ ' - ';", 

CROS, 
ELEVATION 

8j4,.4J 
BD5,:JJ 
BJ5.00 
BU7,0·J 
809,[)~ 
B8 9, 0; 
81 J • ~ 0 
811.GO 
812.·~0 
813.~0 
814,DG 
d15.DJ 
816, Q,j 

817,U•) 
818,OG 
81 'j. CC 
62:, o,:,, 
821.C!J 
822,C) 
823,00 
82•. 0 l 
B2 5, CJ 
B26,GJ 
BZT. 0 G 
ez s. !} o 
829.DJ 
83(.GO 
631. cJ 
832,•JC 
83.).,~J 
834.0Q 
fl3S., LlO 
83E,. QJ 
837 • 0 iJ 
838,JO 
639.CJ 
s ➔ :.r:.o 

81+1.w □ 

KO .TABLE 
SECTION' 17 .95 

KC 
C • 0 IJ 
o. a c, 

1 G. 3l 
847.47 

46 ➔ 3 • oc 
H!S21J.53 
ia,12,es 
2CSBl;.44 
42173.45 
62u,2-g.17 
92846.SS 

133554,E4 
1o379E,U2 
242622,E~ 
::..;S8lt.d" 
384465.12 
465937.48 
:55583. 5!.i-
E5J458,4L 
76C13B.57 
€75671,45 
':➔ ~563.U3 

1138229. CG 
1289%5,21 
1£i51112.2:: 
1600619,15 
i 741.751, ;3 
1sae531J,.89 
21C3?6~.a2 
234074.J. ➔ 2 

ZE01.,;5!J.77 
2881t!14,BL 
317L.~D"9.57 
34836S2.E4 
3805744,62 
414E812.SO 
45071+1~.Ji 
4888C59,37 

AREA 
L,00 

,'11 
• 8 Q, 

49, 7 4 
135.74 
235.35 
331.. ➔ 7 
48 7 • L.4 
67U,34 
975,42 

1429.71., 
1988,89 
2591,97 
3227.CQ 
J889,4S 
4563.23 
5315. 3 6 
f:D98.73 
6928.38 
7795,SC 
87-Ji,47 
~699.73 

10727,lJ 
117B2, 8 7 
12674,55 
1su27,9 □ 
15222. 37 
16733.13 
1611~.33 
19987.19 
21699, 14 
23419,87 
25173,32 
26533, 32 
2e719,50 
3U5~5.69 
32291,87 
34J7b,05 
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~SP2 •· C•B/2,;/
7

'
¥3/12/71 

FLAT nvrn 'FLOOD HAZARD 
G~TSS OFEf\ 

t., 
A~ALYSE~·- MON1,CALH CO., ~!CH 

,SECHENT 1 ~BLE 
CRDS, SECTION 17,95 

·PAGE 

VZLOGITY INC,EHENT= e,GO FPS 
------------------ '----- -- ---- --- ---.... --· ... '--·-- -- ---- ·------ -, ----- '' . ------------ -. ------ '----- -- ----------------------

CSH TCTAL 1 
N 

SEG NO 
2 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------DISCHA FGE C: ,=-c; 311:IJ.CQ 511).91 2579,55 69. 54 
316~. 00 VELOCITY FPS 2 • G 0 • 7 3 2. 16 , 4 B 

CORRECT WcIGHTEO Vol = 1.ga 

DISCH A ;;cc CFS' 391J.UU 8.: 6 • ,) 1 2948,88 155,10 
3910 • O!J VE LOG ITY FPS 1.93 , 8 2 2.!6 ,57 

CORRECT We! Gi-HEO VEL = 1. '3 2 

Ol SCHA PGE C s 556~.flO 14:7.75 37e9.a!+ 36 2. tt 1 
5560,00 VELOCITY F? 1.gg .98 2.32 ,70 

CORRECT i-lEIGHTEO V L = 1.1;:g 

fi.;l 
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•'1 J 

WSP2,:. ,t 8/2G1/71+ 
, , •;3112,n 

'" 

,, 

9RI(G.'.: TYPE 2 

fl~) 

,'I ',,., 
FLAT RIVER FLOOD HAZARD ANALYSES 
G>TES ~FEN ', 

MONTCALM CO,, MICH, 

RCA □' SECTION ,1e.a 

NC. h•' CFS ~L, 

'' 
D 8 0 s, <,Q O.Q!J o.oc 
1 815,25. 316:.i.C~ ,1,. 
2 81E,25 39H.cu • 1 a 
3 817;93 5S6~.C1 • J" 

er~ ROAJ ELEV~TION 

GIRDcR BOTTOM ELEVATION= 

,1e.o: 
' I I ' < ~ 

TH 

C • C ~ 
e15,11 
810.07 
817,59 

Si 7. 9 !J 

81 7 • 3 C 

CSH 

C,00 
316C.u0 
391,.ao 
ssoo.i:o 

P~GE 
'' 

'gs, 

., 
'' ' 

OFENING NO.= 1 

•I } 

I"': 

~ 

'" 
,,,.. 

' (' 

r, 

f'"l 

I!'-' 

c:: 

(,; 

11;: 

C 

(' 

~· 
( 

(, 

Cl: 

C 

,., 

(, 

(, 

(, 



,,, 

G 

,, . 

WSF? ., c'e/2,l/~4 
, , L3/l2/7J 

' 
1•'1 

NO. EL~V 

J s,e4.L.~ 
BAt!K FULL 912,30 

1 i,15.31 
2 B16,3t 

' • FLAT ~IVER' FtODO HAZARD PN~LYSES,• MCNTCALM'CO., MICH, 
GATES b¢E~ ' ' 1 

' ' 

AREP. 

0 • C •J 
74C.C2 

2'158,H 
2:775.9E: 

1,ATnG 
0

TAeLE
0 

CROSS SECTIO~ '18,1 

I " 

CFS ---~------ACRES FLOODE □---------
CA~AGE CHANN~L NON-DA~ 

J • [. 11 l:. C 0 o.o~ :. ., C 1 
228B.7,L. t:, CC O,Ow ( ,, -0 0 
316/J,LI:G 0 • G ~ J,00 C , Ii 0 
3'31•J .l.1Q C • C J U,Ou r.. (ll) 

1 917.~7 3t8E:6.45 53Ed,O:O O.GO o.oo (:. :J:) 

1
,1 

" 

CSM 

D,LG 

3160,C0 
391u,UD 
5560,0C. 

......... ••••• .. •••••• .. ,..,u .... ,,.,,. .............. ::~ROF;S DETC.CTED IN iOATA-CH::CK RESULTS CARSFULLY .... "'" ....... ••·~••• .. • .. • .. ••••••••"'•·•• 

.'IS.1,' 
. , 

_-fl:'' ',~!-:, • 

IPAG~ 
'' ·t 

10' •• 

CRITICAL 
ELEV 

au g, a a 
810,35 
811, 2E 

'I' 

@ 
I 
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\I 

(i' 

. ('h 

(' ' 

(' 

I" 

{'" 
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o::, 

~) 

0 

t.tl 
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. ' '-' 

~J) 
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,, 
wso2 

' ,, 
', ,,I 

,., 
03/2J/~~ 

: 63112/~J 

l.'+:',;; ''?~\; 
\_.).,_.~ 'ti 

, l 'I , • ,, I ' 
F!.:AT ,!VEP FLOOD HAZARD ftN~LYS!:S 
GAH:S OFE~ ' 

- MONTCALM· co; • MICH' 

EcEVATION, 
01.i 4. L,{) 
A·JS.OJ 
8~6.00 
tl'J 7 • U'J 
ewd.OO 
8'.9.0J 
tH~. O\l 
811,Dt.i 
812,00 
813,,JJ 
814,<0 
s1s.::io 
816. u U 
su· ... tl 
63.8, !:J 
819 • t'.'i J 
52C I 0-J 
821. J:.l 
822.00 
b23.Q,J 
82 t... C) 
82 ,. lii 
826,0J 
d2 7 • 0 j 
82 b • Q ~ 
829. a o 
8 3 •• CJ 
631,CJ 
832.JJ 
833. GI.! 
63 ➔• l: J 
8:SS.JJ 
e1£1,CJ 
237.,)1 
838,.0J 
63{),JO 
8~ C • 0 U 
841, 1 U 

~o TABLE· 
CROSS ~ECTION· ~8.1 

KO 
0, 0 0 
E • CL• 

1C, 31 
d47,47 

:. Et.+ 3 •CC: 
10520,58 
18472,85' 
28885,4-,. 
42173,<,5 
62429,17 
928<.6,55 

133551.t,f:4 
1637-36 • .:2 
2i+2f22. f:2 
;;QS8•Jd.8~ 
38J..J.,65 .12 
465937,48 
~55383.SI+ 
E!J3458,4C 
76·~138,S7 
87?t:71.45 
SCJ'.:~63.C3 

llo8229,6C 
128SS65,21 
1tt:J1112,23 
1ECC619-15 
17,1751.i: 
i1;~$83G.d9 
2103565,82 
2He743,42 
2t;J1 1.,5G.77 
2881614,8C 
3171.i1...,Qg.57 
31,:83602,C:4 
Ja.j571+1i .c2 
414€:812.56 
4507'-d.G.'Jl 
l+S88i:SS.37 

,,, 

AR"A 
o: o o' 

, 11 
• 8 0 

,.g, r .. 
135,74 
235.35 
3·3(.47 
Lt87.44 
67C.34 
,l75,42 

1429.7'+ 
1988,89 
2591,97 
3227.WD 
3889 ... , 
4583,23 
531~.3':l 
6098, 7 3 
6928,38 
779S.5J 
87w1.47 
%99,73 

1'727.10 
117d2,87 
12874.55 
14027.91 
15222,37 
16733.13 
18310,33 
19987,19 
21699,14 
23419. 8 7 
25173,32 
26933.32 
2e11g~so 
3v5..l5,69 
32291,87 
34078,GS 
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. , • FLAT aIVEa •FL.OOQ HA~ARD ANHY,E.S - ,MO,NTCALM 

GOHS OFEN 

SEGMUiT TABLE 
CROSS SECTION 18.1 

CO,, HIGH 

VELCCITY I~CREMENT• l,00 FPS, 

" 

. . 

.i • •J 

P, .0 GE 10S 

------------------------------------------------------------------------------------------------------------------------
CSM 

DISCHA~GE CFS 
3160,00 VELOCITY FPS 

CORRECT WEIGHTED VEL·• 

OISCHAPG:: CFS 
3910,0u VELOCITY F0 S 

CORRECT WEIGHTED V,L • 

DISCHAPGE C0 S 
5560, 00 VELOLITY F?<; 

CORRECT WEIGHTEQ VEL • 

TCTAL 

316J.CC 
1. s e 

1,87 

391:.00 
1. e 2 

1.S 2 

53!:iJ.0U 
1.es 

1. 8 I.!. 

. . 
.1 
N 

543.15 
,71 

839,98 
,79 

1458,53 
,93 

SEG NC 
• 2 

C 

2537.09 
2 • 0 E 

2899,66 
2. C 6 

3!:~8.36 
2.17 

3 
N 

7 9, 16 
• 46 

170,16 
.ss 

LtC: 3.11 
,68 
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r. 
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,, I 

FLAi ,RI~ER F(OOD 
GHES, GFE~ 

' ,, 
'' • ', 

I 1• , 1 
HAZARU 'A,NALYSES - HONTCAU1 

RATHG /AELE 

tROSS ScCTION 18,2 

CO,, MICH I 

' 

NO, ~LEV HEA CFS ----------ACRES FLOCOEQ----------, 
CAHAGE CHAN~El NON-DA~ 

0 ~~f+.20 C.OG O.OQ C!,CD J,00 t , 0 0 
1 A1?.n2 1221.3s 31&J.co v.i:c 0,00 G,OJ 
2 316.0: 16ti3,S3 391),CC o,1~J n.ou (j • 0 ~ 

OANK FULL .~!.7.S'J 2625.70 4'312,38 G,JO o. o.~ L • ·J U 
J s1s.24 37!t0.93 ss:cJ,G:J c.nu IJ • 0 i.l L, 0 J 

CSH 

J •Lia , 
31EiJ,:JC 
3910,CO 

sse,:,co 
••••••••••••••••••••••••••••••EKRO~S DETECTED IN DATA-CHECK R~SULTS CAREFULLY•••••••••••••••••••++++++••••• 
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CRITICAL 
ELEV 
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~SP2 
• 

c~/21111+ 
~ 3/12/,73 

'' FLAT ~IVER FLOOJ HAZ~RD ~NALV5ES -
GQT~S OFEN 

,. 
' 1 Ir 
,~ONTCiLH CO,, MICrl 

SE M::~T TABLE 
,c;;,oss ·s cr10N 1a. 2 , 

VELCC!TY INC EM~NT= 0,00,FPS 

, PAGE 11s 

---------------------------------------- ,-------------------~------------------------------------, ----------~-----------
CSH TCT;.L 1 

N 

Sf:G NO' 
2 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------DISCH/'.::;;GF.: cc-s 31Eu. GJ J. ,J \J 3159,27 • 7 3 
3160.C0 V~LOCITY FP<:;' 2,60 0 • C O , ' 2.59 ,19 

CORRECT WEIGHTED VEL = 2. 5 S 

DISCHAi<G::_: CFS 391!.!.td ,J • J 0 38:C.92 59. 0 8 
391.0.0D VELOCITY FPS 2. 7 8 I, 0 u' 2,79 ,23 

CORRECT WEIGHT 0 0 V~L = 2,77 

or~rHAf<G:: CFS 5560, co ~2.30 ~789,73 757,96 
5560.00 Vi:LOCITY FF3 2,70 ,16 2.88 ,38 

CORRECT WEIGHT~C V~L • 2.t:1 

•• ·, € 
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,,, 
' ' ' 

,. 

• ' ' /1...: ~1211;4, 
C3l12/ 7 1 

<.~::~~; __ ); 
',,' 

FLAT i:;,rvER FLOOD HAZA~O JINALYSE.S .. 
G,HES OFEN I ' ' I • MCNTCALH 

, KJ TA E LE: 
CROSS Sc,CTIGN, 1a.2 

E"L:C:VAT ION' ,K D 
804. 2J 0. oo: 
815.GJ .507,13 
836.0G 28 7f;,. 70 1 

80 7. jj,} 675G.8C 
8•~6. JJ 1179E.36 
8•]'3.GJ 17262.93 
81(:.JJ 25;j38.87 
811.0J 3711S.38· 
a12. □ a 51135. 75 
813.CJ &7933,79 
81 i... 0 J 873SE,9S 
815,DU 1e917C.56, 
816.C') 133273.66 
tH7.Gll 16376C.16 
818 • I,) G 212914.48 
819 I 0 J 2883iJ8,11 
B2~.QG :392308.~0 
821.~·) 525985.55 
822. :•J EB?BEE,e? 
82 3. : J 881963.54 
821.,. ,.. .: 11!.,9471.52 
825,DG 13C4588.!.i3 
820.'J') 1€43279.39 
82 7. 0 i) 1~44776.31 
82~.8) 2204091.93 
e2:1.JJ 2CV1315.87 
83J,Q,j 2';61322. 95 
831, OJ 3327b48,96 
BJ2,oa 3749149.C3 
833,CV 422',769, 86 
531., JO 471 ➔ :.+~9.L.5 

83 3. [; C 523&742.28 
536. Q'j 5775!189 .112 

837.UJ E:3-.(')781.87 
838.0J C~26320.C2 
839.~Q 7~46469 .'.::5 
a ... c.oJ 82021'32.E:8 
8',1.0) 889',449.97 

' ' CO.,, HICH' 

ARE"A' 
l.0>J 

2 8 • '-r 7 
8S.J1 

148.:3 
21e.•:9 
3JJ.13 
412.65 
5 36. J 4 
609. J 0 
811.flO 
%1, 3g 

1117.54 
12d6,g5 
1g59.83 
3319.C2 
5277,65 
7671,11 

ti.,452.10 
13St.7.68 
16667,56 
199,l.L...8) 
23233,35 
2E587,G6 
29970. 70 
33414.J8 
36973, 15 
40625,il', 
44529. 2 6 
4849Lo05 
524SIG.65 
5C!+9~.65 
6u49[.65 
6L+4~C. 65 
68"r9Le65 
72490.65 
7649[,65 
8049(,65 
84490,65 

FAGE 
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WSP2 

' ' 

• , CB/20174 
' L3/12/73 

,,1 \ 

NO, 
I 

EL~V 

. ,I I' 

FLAT ~IVER' 
GATES CFE~ 

AREA 

" 

FLOOD, 

,,, 

I' ; 

HAZARD ~NALYSES 

RATI~G TABLE' 

cRoss sEc1tqN 1a.3 

• MONfCALH! 
"' 

co. , HICY 

CFS ----------ACRES. FLOODE□--~------
CAHAGE CHANNEL , NON- □ AH 

I 

' 

~ l30::;.7~ c.OG a.UC· c.oo ·a. a o o.oo 
1 81'.i.29 1CE7,68 316•.J.UU u,.ci:: J • o a G. Ca 
2 81""'.31 1235.g3 391'),0 □ G.GO O,JO c.uo 

n.ou c.oo 

CSH 

u.oo 
"3160.(: 
3910,LC 
5563,0L 1 s1g.o~ 11os;.12 , S?6J.c 1

; • ~.ca 
••••••••••••••••••••••••••••••~RRO~S OETECTEO IN OATA-CHEC~ RESULTS CAREFULLY•••••••••••••••••••••••••••••• 

_19_.3~ 
,;•.,' 

CRITICAL, 
ELEV 

8~9.98 
810.42 
811,32 

t':i ,, 

0 

l,, 
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,I 

~SP2 I. ·P3/?..1/7l1, 
!. 3/!2/73' 

l[Lf·)J.::i'f 1::·J ,.,.,.~,1,,· ... 

FLAT l'IVEe 'FLOOJ ,HAURb, 'ANALY,cS 
GAT~S OFEN ' , 

·• ,, •' HONTCA L>I' CO,, 'Hl~H 
I. 

KC HELE 
CROS~" SECTION 16.3 

ELE'\IATIO,N KO AREA 
B]5. 7J ' 0 • ~ 0 C • G 0 
6G6. ~J 24.liG 3.10 
t1'G 7 .CJ 983.73 -+1. 5 2 
6J e. a J 3297. IJC 1H,24 
009.0•J 89"9 .,,6 216.62 
810.D'.l 17822,26 328,33 
811,00 2Bt99,23 44C.29 
812.:JIJ 41505,47 552,61 
813.GO 55941,71 66~.36 
a1 .... J a 7185E.S& 778.56 
815.CO 89217.i.: 894, 71 
816.0J Jl.'Bu33.C1' i:21,,97 
81°7.:JJ 12e49L..3G 1181.12 
818,;I.J 151118,,;4 1393.:>9 
819 • ~ G 177239.?E, 17~3.37 
82Q, C.J 2ua ➔ 12.1c, 20c6,G8 
e21.c .. J 24E:291.71 2497.43 
322.J•) 287855.<::0 2917.76 
823.0J 33182i.J,97 3409.53 
82.,.. 0 J ::79131,C!i 39~2.62 
825.GJ 44C222.19 4067.15 
82 r:.. CJ 5.15309.f:6 5371.51 
827.0·J 57531~.43 t::12;.25 
826.~::: €51339 .10 fig7C..D3 
829,0J 730:99.20 7881,29 
83~.uo 831.,246.06 68!.S. 66 
831.UJ ~4,)323.56 9737,89 
832.LJj 105 ➔ 927.29 1L765.74 
8 3 3 I :J J 1178J55,92 1174c.47 
834.LJ 130692U.35 1273(•79 
83 5. J J 11,:..2628.88 137~7.23 
8 3 o. 0 J 158-.959.78 1i...-7J:..7B 
837.QJ 1732.:!88.91 15-697.47 
83ti.CJ !El37876.28- 1E:69£..5J 
839.IJJ 20:+7322.85 17667.56 
84 ... • 0 Q 2214.:.37.94 1B68S.07 
841.0J 238S798.73 1%d2, 58 
842.03 25735E:1.17 2C68C.10 
B43.0U 2765879,70 21677,61 

I_; 
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1, 
I 

!', 1, I' 

!, 

<·, 

WSPZ 
,ii • ' ',, 

1
[ 8/2]~"'1+ 

,3/12/lJ ',,, • I' 
FL•T "IVE~ FLOO~ HIZARD ANALY5ES - ~ONTCALH CO., Hl:H 
GATES OFEN , , , '' ' , 

SECHENT TABLE 
c~css'sECTION 18.3 

VELOCITY.' INC"E~::NT= I e.Ou FPS 

PAGa 12S 

' ' ' ' ------------------------------------------------------------------------------------------------------------------------, 
CSH TCTAL 1 

N 

Si:G NO 
'2 
C 

3 
N 

------------------------------------------------------------------------------------------------------------------------D!:Sf';HARGE: CFS 3i6C.CC 9.46 3150.54 o.do 
3160.00 VELOCITY FPS 3.(i3 • 3 3 3. i.. 3 ' G. □ u 

CORRECT WEIGHTED Vol= J. a 3 

DISCH A ,G, CFS 391'. CJ 31.77 3878.07 '.1 & 
3910.00 VoLOCITY FPS 3. JL+ · .41 3.35 • 0 9 

CORRECT WEIGHTED Vol = 3. 3 t+ 

DISCHARGE ces SS6J.G0 162.23 5355.14 l+2.&3 
ssu.oo VcLOCITY FPS 3.8S .62 3. g 6 .44 

CORRcCT W~!GHTE9 Vol= 3,89 
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{ . ~, 

t•'' 

WSf2' 

,'1 '1• 

, I 

• 
{)6/21~;14, 

03/1,2/7"3 

'' 

NO. ELcV 

F'cAT •IVER FLOOD HAH,R □ ANALYSES 
·•', I 

- MONYCA~M CO., MICH 
GAlES OFE~ , 

A•~A 

R.HHG TA2LE 

CROSS SEClIDN 18.5 

CFS ----------ACRES FLOOOE□---------
CAMAGE CHANNEL ~ON-DAM 

' I 

CSH 

a 
BANK FULL 

a,10.qc 
au.~, 

G • 0 C 
12gu.57 

J • L J 
21J7.68 

'o. G ~ 
D • 0 0 

0.0G 
0 • () G 

C. □ D 
C • 0 0 

0 • 0 C 

1 81-S. 8j 2211.30 316~.UL C.DU ~.oo o.oJ 3100.eJ 
2 ~17.1n 2636,4G 3910,00 G.C!.i ,c.00 c.au 391,::.~o 
J a1g.ss' 3nu6.go s5oo.e:J o.uo J.O•j ::..a~ 550·1.C~ 

••••••••••••••••••••••••••••••ERRO~S D~TECT~O IN DATA-CHECK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 
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WSP2 • ,~B/,!:174 
, C, 3/ic~/'13 I 

' ' 

'n 

, 1ji:)1~:P'-1:'.~ 
•1l1t;;,«,dlr, 

, I 

~LAT ~r11c:11 ~Loco HAZARD .ONtl,LY,s;:.sl
G•TEs OPEN 1 • ,HJNTCALH,Co.; 1HICHI 

:• I 

KCi TAELE 
CROSS S~CT!ON 18.5 

ELE.VHION ' KO AREA 
80 ':> • 9: • !: •I)/) C • j a 
80 7. 'J ~ !., • 76 ~ 4 7 

., 8C8. Cj ,452.0U 22.19 
flJ9. cu 1e52.eo, 81.52 
a1c.,o~ 71f:f:. 54 214.8,j 
e11.0J '16238 • 67' 395.99 
812.00: 3~•Jgi.. 27 &54.42 
813.UJ 5504!.i.64 942.82 1 

81 !.. • 0 ~ 85SJi",~6 12!.tC,94 
81 :> • :l il 123187.22 15?8, 60 
816,l!J 1Uo91.41 19)8.37 
817,Cu 2157%.,7 2292,92 
618. 00 ,?J<,93. 66 2722.48 
81 <3. SU :!32877.07 326d,C3 
ezs.cn. ~:.3275,51. 3854.74 
821.GJ ➔ 80908,24 '-t ➔ 72,IJ8 

822.CJ 565934.'32 5110.57 
02 J. o a E5783E,,8 5768,21 
824. :) 75E428.25 6444.93 
82 5, 0 J 161701.39 7139.18 
826,CJ S73245. 31+ 7857,69 
82 7 • 0 !) 1 C:9o.J515. 41 8593,.JS 
82d. 0 0 1212U3C,S3 935C,23 
82 c;, 0 0 1328067.07 10176.40 
83Q • t:J 1'+57"3'+.61 11G9G.57 
831.~J 159'4717.17 12,59.57 
832,GJ 1718239. 24 13132. 69 
83:-:i. I.JO 1871b53 • 83 1.!.o'-912,!.5 
834.0J 2 J5<:l997. 95 157'..rB,85 
835 .. a:J 2263256,BV 1711u.23 
3~6.CJ 2478303, ?1 104a3,25 
637,0J 27J'+DBC,E1 19853, 25 
a3r.,co 293S556.85 21223.25 
83 9. '1 J 318,,67,:'7 22533.25 
Bi+~ .. □ •J 3£i41323, 69 23%3. 25 
841,:}J 371:320.sz 25333.25 
842. OC: 3991(:50. co 267u;,.2s 
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WSP2 .I CR/2,J/74' 
'n1121n 

'' ,, 
'' 

' I' ,, 

'FLAT RIVER FLOOD HIZARO'ANALYSES 
GATcS CFE~ 

,.I .. 
• l'ONTCA~~ CO., MICH 

1, SEGMENT TABLE 
, c~oss scc1roN 15.5 

v VELOCITY INC~~~ENT= (.DO 'FPS 

PAGE• '13S' 
' ' I ' 

' :,, 'i 
c, 

-------------------------------------------------------------' ---------------------------------.·------------------------
C:SH TC TA L 1 

,!j 

SEG NO 
2 
C 

3 
N 

---·------,-- ---- -- ------- -- -----·--.. ---- -- ------- -- ---- --, -- ---------- -- -- ------------------- ----·· ---------·---------------
DISCH.ti CG=° Ct:'3 1:..e.:..Ga 14,6d 3127.72, 17.60 

3160. GO V":LOCITY Frs 1. 50 • 2 2 1. 5 J • 27 
CORRECT WEIGHTED v;:L • 1.. 5 C 

DioCHAFGc CFS 191.J.GG 36,47 JeH.03 2 6. 4q 
3,110.00 v::Loc I Tv FPS 1.60 .27 1 • E: 1 .23 

CORRECT WEIGHTED V!L = 1. • 6 G 

OISCHA?GE CFS 55E,0.0G 110, <,7 532~,C4 125.49 
s:10~.oo VELOCITY F?~ 1.1s .H 1.62 .33 

LORRECT W":IGHTED V!l • 1.. 7 g 
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WSP2,: ·• 08/2,174. 
a 31112113 

' 

• FLAT RI~ER FLOOD HAZARD A~A~~SE~ - HGNTSALH C0, 1 ~It~ 
GlTES OFEN 

' ,RATHG TAeLE 

CROSS SECTION 18,6 

'' 

'I I ' ' 

NO, ELcV CFS ._r_ ---- - ---AC RC: s · F l:000£0---------- ' · 
CAHAGt CHANNEL NON-DAH 

Q q~7.q~ 0.00 O.OJ G.GC J,00 ( • C IJ 
BANK FULL 312,4G ,1g4.34 15d6,76 G,00 o.oo C • {. U 

l 315,86 1'186,61 316J,GJ G,00 (l. 0:: o.oo 
2 817,9': 1E37E:.O~ 331•1.CO Ci.OU ·O. 0 a· o.co 
3 81.q.66 2H12,1 □ ,556},GO O.GO 0. JU L , CJ 

,. 

CSM 

:.CJ 

316~.GC 
3g1U.(G 
55E11J.OO 

•••••••••••~•••••+••••••+•••••~~RC~S DETECT~ □ IN DATA-CHECK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 

PAGE:' 14· 

CIHTICAL 
ELEV 

809,71 
809,8• 
810.0, 

I 1 

n 

f?j 

"'' 



~lS P2 

' ' 

• 
cA/,21174 

I IJJ/12/7J 
r 1 ,, I 'I 

~1~W ·~:~1~'.!~~: 
"i:J:::,ti._(:f1 

,, ,I, 

FLAT RI1E~ FLOOD H~ZARD ANALYSE~ 
GATES 0FO • ... •i:tONTCAU1 

KC TABL!:: 
CRCSS SECTIO> 1e,6 

£LE.VAT ION KO I 

,eG7,9J ,e.oc 
8J8,;J:J 6.84 
809.QO 1779,E:2 
01:i.3G 14027,B2, 
e1:.J1J 4BCt,5,76 
81. 2. Ji) 1041Ei9 • 19 
313.C'J 
814. CC 
81 f'i • ':J ,) 
81b. ~J 
81 ?'. a a 
Ate. Q ~ 
31g.0J 
820.GO 
821.iJ:l 
822. UJ 
823.0:J' 
624. OJ 
a2 5, ; a 
826.~•J 
B2 :'.DJ 
828, :1 
829. ,JO 
83J.GLl 
831. DD 
032,C □ 
83).Qj 
834,C,; 
035. ~'.) 
836,0:J 
837,QU 
838. ijJ 

83 9. Ci C 
840, I) J 
841,0l 

17-3267,74 
27E94!+. 58, 
3%001,74 
532042,cl 
E8caui ,80 
e51c5go. 73 

lC-.1730.64 
1241234.f:2 

, 1454c62,B8 
1E81397,59 
1"?21421.lS 
2174362,39 
2l.i3S841.6l1 
2117?12.g3 
3GC713Q ,J4 
3::GeE:6E:.G3 
3E:22G20,94 
3S4E:376,76 
42B194u,4C 
4c279S4.15 
.. s1:342JJ. 20 
5'19833,43 
5E057i3.S4 
EC33733,S6 
E:415013.19 
681:985,06 
7 217249, 89 
7c33736,46 
8~6C371,49 

co;; Hicr1 

ARU 
o.ou 

, 8 8 
147,84 

i'U J 7, 5B, 
2488,13 
4243,33 
0170,81 
82)b,45 

1G277,84 
12371,15 
1447e,6S 
1b5n,62 
1b712.88 
20839.55 
22972,48 
25112,25 
27258,11 
2941C.G4 
31568,25 
32.732.21 
3590i+.16 
361}81,43 
4C264.:J1 
42454,58 
4"o51,8D 
46852,97 
4gQ64,13 
513LIC.4!J 
53561,79 
55859,23 
58170,37 
6(5,<,,1 □ 
62837.83 
65171,56 
67505, 2 9 

J' 

·,' j " ' 

' 1'" 

€ • )~ 
,' 
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11= 
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(' 
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i '1 

FLA,T: R!YER FLOOD H'AZARO ANALYSES 
GATES OFEN 

' 

•• ,_ MONTCALM 

SEGHENT TA8L1E 
CROSS SECTION ,18,6 

,co.' 

VELOCITY INCPE~ENT= O.OD FFS 

,,, 

M,ICH 
14S', • '' 

' -----------------------------------------------------------------------~-----------------------------~------------------
CSM TCTAL 1 

11 

S~ G NO 
2 
C 

.3 
N 

t, ' --
OISChA0GE CFS 31EG.DC t.5J,22' H4.70 2245,08 

3160.00.V:LOCITY FPS .27 ,18 ,51' .21 
CORRECT W~IGHTEC VEL = • 27 

DISCHA FGS CFS 
391C.aa VELOCITY FPS 

CORRECT WEIGHTED VEL = 

DISCHARGE C S 
5560.0G VELOCITY FP 

CORRECT WEIGHTEO 'I L = 

391,J.GC 
• 2 S 

.2s 

556G,(:'0 
, 3 3 

, 3 3 

583.56 
• 2:: 

8 76, 4 6 
.23 

556.B5 
.5'+ 

760,43 
• r, 2 

21og,r,o 
, 2 2 

3923,11 
.2r, 

r 

r 

' (' 

f' 

( 

(' 

(' 

( 

(. 

( 

~-
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HSP2 • 08/201~4 

G3/12l73 

1,' t 

F(AT i;rvEi; F(o6a'~AZARO ANALYSES 
GATES OFEN 

C,OSS S:CTION 18.7 

.: ,, 
HG~TCALH CO., HICH, 

NO. ELEV A,EA CFS --~-~-----AC,ES FLOCOEO----: ____ _ 
DAHAGE CHANNEL NON-OAH 

0 81~.8:-, O.GO 0.00 0,00 J,OG (,. 0 0 
BAfl.cK FULL .q,11.11J 1112€,95 1591,47 O,CC: 0,00 L, U 0 

1 ~17.34 357lt.3C 3160,U □ D,Oii a • o ci ll, D 0 
2 ,319. 33 4329,8'f 391tl400 O,G;J, , 0. □ G G • G 0 
3 '32'.l.'l5 1 5695,32 53611.00 U,iJG 0, :l 0 C., C 0 

' ' 

CSH 

C,GO 

3160,CO 
3910.CG 
556,.CC 

PAGE· 15 .' • ':I' 
'I I 

CRITICAL 
ELEV 

811,75 
611,98 
812, 4 5 

' l 

••••••••••••••••••••••••••••••~?RC~S CElECT£0 IN DATA-CHECK ~ESULTS CAREFULLY•••••••••••••••••••••••••••••• 
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WSP2,. CA,'21/74 
I ~3/12/]J,' 

I ' I 

I, 
' 

I,• 
0 1 

FlAT l'!VER FlOOD HA
1

ZARD ANA'cYSES 

''' 1(1L:'.1~:}l ,., 
- ,f.-1DNTGAU1 

GATES CFE~ '' ' 

KO TABLE' 
iCROSS SECTION 18,7 

ELEVATION, KO 
BO a. 8 □ 0, 00 ' 
8J9.,G8 15.14 
a1c.uo 1623.37 
811, 00 ' 6665.86 
812.Qll ' lE'-104.60 
8!3.UJ 3388E,E1 
814, 00 5g729.8!, 
815.CO 94026,84 
816.00 135675, 86' 
517.GG 104122,27 
818.:) 0 z3g421.c2 
81'3,IJO 306179.49 
82w,00 160E75,10 
821,03 461137,68 
822,00 550512,86 
823,UU €:!,498~.75 
824-. 0 J 745808,32 
e.25, l)J 852779.44 
826. 'j J 965674,11 
827, cu 1084617,19 
ez a. o o 1207240,1', 
829,0J 1335266,49 
eJr.o~ 14&cl6.i:>. 76 
831, GO 1E07312,95 
832,00 1751222,63 
833,00 1~'.JOE:35,26 
834,GO 20~4888.47 
835.uG 221217E.1.3 
b36,00 2373:Jlll,.12 
837.0U 2539177.06 
836,0u 270E259,96 
839.JO 28713d2.35 
84 'C • 0 C 301.+134<3.45 
841.00 3215983.73 
6'•2• ji.J 3418275.58 
843.00 3€:3287\j,28 
844.CJ 3851211,51 
845,00 «,7s«ie.s6 
846, OJ 43 □ 3712,E9 
64 7. CJ 4,37641.99 
84 8, 0 0 1.+77539e.;s 
849. ,j :J 5019152, □ 9 

85U.Oll 51&8;97,s2 
851,00 5524632,E7 

,, ',: 1.::,. 

C.O.,, MJCff 
r '• I 

, 'I '' 
'I ' 

,, 
PAGE ,!SK ,. 

\ 

'~ 
'' ·' 

'j~ ,,, 

C' 
AREA '' 

LJ, 0 0 
2,25 

76. 0 2 
,, 

254,69 
IJ,' 

, 564.Ci 
, , 978.I.4 

(; 

1484.'o 2 
2C4o,03 
2659,47 

(' 

3328.C:2 
4Q6B.58 
4858,,j5 

(!I 

5652.W6 
E:45C,30 
7252,ZU ('' 

aJ59,J9 
8869,97 
9684,84 (: 

10S·J3,66 
11326, 13 
12155,26 f, 
1299u,26 
13831.15 
14679, 98 ( 
15537,33 
lb399,07 
17269, 91 ( 
18149.54 
19D35,03 
19937.74 ~ 
2G848,83 
21772,48 
22727,01 C 
237C.2.13 
246C7.55 
25675,55 f:' 
266&3,55 
27651,55 
26&39,55 l. 
2%27,55 
JC.615.55 
31603,55 C 
325S1,55 
33579,55 

G 

(, 

i.;, 

1..~ 
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wsP2 o Bt2oJ?4' 
. 03/12173 ., '.' 

FLAT RIVER FL90J HAiARO, A~ALVS~•S, 
GAES OFEN 

•• - 'MONT CA LH 

SEGHrnT. TASLE 
, CROSS SCCTION 10.7 

PAGE 
co., HlCH 

' I 

, VELOCIT~ INCRc~ENT= • u,00 FPS , • , 

--------~--------~-~-----------------------------------------------------------------------------------------,----------
• CSH · •. TCT Al. " l 

N' 

SEG NO 
2 

,C 
3 
N 

-------- --------------------------------------------------------------~------------- ,-----------------------------------DISCHARGE CFS 3H:G. 0~ 3W8,.16 18 74 • 15 97 7, 66 
3160,00 VELOCITY FPS ' 1.25 .38 1.54 ,64 

CORRECT WEIGHTED VE L = 1. 2 4 

D!SCHAPGE C~<; 3910. GU 4 7,J • 7 4 2237,89 1201.37 
3910,00 V:::LDfITY F 0 S 1.2s ,41 1,61 ,67 

CORRECT W,!GHTEO VEL = 1. 2 8 

□ lSCHsRGE C0 S ss.e:;.c:o '3ll.o2 2987.21 H62, 18 
5560,00 VELOCITY FPS 1. 3 e .52 1,77 ,74 

CORRECT W':IGHTEO V':L = 1. 3 7 

• • 
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WSP2 
1·_. 

' ' ' -~ 

,, 

• 
QB/2•1'74' 

C 311'2l7'.3 1
' 

NO, ':.'.LCV 

,, ,. 

FLAT "IVE~ FLOOD HAiARO ~NALljES 

., 
- HCNTCit~ ,C0, 1 H~~H 

GATES· OFEN ' 

'I , 

"A'r,I,G TA'eLE 

CROS~,SECTION'id,6 

A"EA CFS ----------ACRES FLOODED---------
DAMAGE CHANNEL NON-DAM 

'' ' 

CSH 

C • 0 il o '3•:i1.1c c.ao o.co c.nc o.o:i --
BANK FULL '311. 3!" 19.!s,61 1201.26 G.00 O.JJ (. • 0 i) 

1 3-1-3,15 2:::63.63 316Ll,OC C,GO ~.130 C • C 0 
2 s1:i.1c; z3g3.1e 3g10.0G o.oo o.oo iJ • C 0 
J s21.g3 zgs3.5q ssco.o:: a.co o.uo C • Cl :J 

••••••••••••••••••••••••••••••cRRO~S·DElECT~D IN OATA-CMECK RESULTS CAREFULLY••••••••••••••••••••••~•~••••• 
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CRITICAL 

ELEV 

612,49 
812,78 
813,27 
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HSP2 

,, 
• 

CB/21/74' 
( 3/12/73 ,, ' 

FLAT ,IVE, FLOOQ ,HAZA.RD 
GATES OFEN 

CROSS 
Eli:VPTION 

8C:7.10 
BG a. OD 
o:9.CO 
81l.. I {l.j 

811.00 
812,00 
813.0D 
814,ul 
815.0J 
816. 1JJ 
81 7 • 0 il 
'sis.Lo 
e1 9, 0 D 
82L.OO 
821, uo 
822.0U 
82 2. G 0 
824,UO 
82 s. iJ J 
826,133 
a21 • .;a 
828, OG 
62'3,U0 
83~.oa 
831,CO 
832, •)U 
833,(:J 
83 ➔ • ~D 
83 5. uo 
836, •..'i:) 
03 7, J 'J 
e1a.oo 
839. 00 
84U.CU 
841.0U 
84 2. 0 G 
843.00 
8:+4.J,.i 
845-1:lJ 
81.ifi~CC 
8:+7.0lJ 
848.00 
849.Gil 
85 ~ • tJ ,J 
831. IJIJ 
852.QO 

KC TABLE 
SECTION 18.8 

KO 
c:oo 

13s.c5 
976.63 

3u12.19 
67 31,, 47 

13366.99 
24566.17 
l.+0281,83 
59747 .22 
82458,83 

lQ£!267,9L 
137'.":03,81 
168549.54 
20 2732 .16 
23<::614,50 
279Hl5,26 
321139,7'3 
36~E5S,72 
412013.41 
4617'le .11 
513252,27 
5H3D6.21 
623386.73 
68-C56,7J 
748304,-tO 
l:!15517,97 
685733.81 
C:58934,60 

1)35134,53 
111~359,39 
1196,38.77 
1281!:39.14 
1361:i~• 82 • 42 
145dd53.8;. 
1530865.52 
H4HB~.75 
1731711.36 
1818059.97 
19851.i77.Ll6 
2J2j62Q.74 
2142571.47 
226E383.11 
2393342.48 
252S2t;9.C2 
2E605Q7.24 
27'l9761.21 

€1 

PAGE '16K 
CO., HI.CH 

•. , 
(1j 

' ,-, 
''' 

AREA r 
C • ;J •j 

' 8,72 
37. 77 

(.' 

87.78 
165.:;2 
3S'3. 29 

,"t: 

568,16 
8S~.80 ,., 

111.+ 1:.12 "' 
143,, 5 8 
1734.85 
2038.55 (:1 

2346.68 
2659.66 
2976. 8 5 

('• 
,•' 

3298,31 
362!+, ~ 2 
3954,C4 

('1 

4289. 25 
4628,81 
1,.979,64 !') 

5352.40 
5771.i,Ja 
62~9.83 C 
6654.23 
7114.37 
7581,52 C1 
8060.91 
8552.55 
SJ51,30 F;i 
95€:6,77 

- 1(087.17 
1G619.J3 (r'.1 

1115E:.S4 
11699.72 
12252.13 (;, 
12a,s.5 □ 
13392.87 
139.:!.C.35 C 
1450!..50 
1519C.50 
157%.50 t.:~ 
164•J2.5iJ 
17UJ6.50 
17614.SO C 
1822C.50 

b) 

0 

~' 
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, t WSP2'. O~/ZQ 1/7:+, 1 

,' , 0'3/12173 
'l l 

' 'I ',' • FLAT ~IV~R FLOOD HAZARD ~NAtV~~S 
GAToS CFEN 

11o~TCALM c'o,, 'HIGH', 

SEGMENT TABLE 
'CROSS SECTION 18,8 

VELCCITY INCRErENT• o.oa FPS . 
' ' ' 

·' I 
PAGE' '16S 

--------------------------------------------------- .--------------------------------------------------------------------
TCTAL 1 

N 

SEG NO 
2' 
G 

' 3 
N 

------------------------------------------------------------------------------------------------------------------------OISCHASGE CFS 316:.co 1113 .62 2032.SJ 1 3. 85 
3160,00 V€LOCITY FPS 2. 13 • s a 2.57 ,50 

CORRECT WEIGHTED \/~L • 2 • 13 

OISGHt;,GE CFS 391J,GO 1438,21 2451,68 20.11 
391U,OO v=.LOCITV FPS 2.2g • g 7 2 • 7 '3 .56 

CORRECT WEIGHTED v=.L • 2.29 

□ SCH.A PG::": cs 55EoJ,\JQ 2160,22 33c3, 50 J 6. 2 a 
55U. 00 V LO CITY F 5 2,63 1.1e 3,24 ,66 

CORRECT E!GHTED =.L • 2. 6 3 

I • i : •", 

'I 

• I 

"' '• 

C 

(_ 

C 



.. ' 1 

,NO. ELE~ 

J 8 )7. 2~ 
BAN~ FULL g 12 • 3 0 

1 81·1,18 
2 8 20, 15 
3 r, 21, 6 9 

,. 
FLAT RlvcR' FLOOD HA ZARO' AN~tvSC:S 
G.llTES OFEN 

-. 'MONTCALHi CO.~ t1~CH' 
I I,•'' ' 

Al'EA 

(,00 
z,37,Je 

2C51,24 
2522.12 
339C/~11; 

RHI>G TABLE, 

CROSS SECTION 18.9 

CFS ----------AC~ES FLOODED----------
DAMAGE ,CrlANNEL NON-DA~ 

0 IO') 0. 0 0 \) • 0 ~ L.OJ 
1345,22 ~, 0 0 J,UG L. u 0 
3160,QC G • 0 0 U • 0 G (. [j !] 

391J,U0 !:I • [] G J. 0 0 c.oo 
:556!].C,C• u, 0 G D , U iJ (. () !) 

: I 

CSH 

!) • :i 0 

31oi:i.uo 
391G,GO 
556C.CG 

••••••••••••••~¥••••~•••••••••2~RO~S DC:TECEO IN DATA-CHfCK RESULTS CAREFULLY•••••••••••••••••••••••••••••• 
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-'' I, 
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CRITICAL 
ELEV 

r,,, 

G 

813, 78 
814,ltZ 

(.'· ,, 
815,24 
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HSPZ. oe~2a/ 7 4, 

' 'J3/1'21',73 1

' 

,. , .. 

FLAT RIVER FLOOD, HAZARD 
GATES OFE•, 

tltft L),i1/,it: , 

:'.:.i;:;:::.9' I' 
' ' ' ', 

• ' I 

~NALYSES - MONTCALM . : 

K □ TABLE: 
CROSS SECTION 18,9 

ELEVATION KO 
507. 2U il.OG 
808,J~ 4 □ :20 
809.GU 7i5.40 
81(,,j,) 2450t3E: 
81.1. 0 0 S3C2.2b 

. 812,0J g73j,18 
813, U J 15<::::E,97 
814-,0J 21,a1.+6.55 

, 815, 8U 34€:48,33 
816,0u 49399,18 
817, CJ 68~78,44 
810,GG 9 □ 7~7.90 
819,0'J 1.17409.54 
62].00 1.5~607,66 
B21, GiJ :!.68963,27 
822,JO i:'.3168E,31 
82 3, u D ~~7B4C1,Sl 
824, 00 ~!2924E •· 88 
B 2 5, C il ~i~1822,87 
820.~0 ~!80120,5~ 
827.(,j Li12~155,46 
82 tl, C.: ~:29570 • 73 
829. co E:51793,95 
83'.J, 00 7'90103,36 
811, OJ ~:426CO. 59 
632,GU !l □ S152,08 
63J,0U 12:924tl5, 97 
8 3 4. G 0 1~187375.CG 
6 3 S • .:' G 1E:972C1,S8 
836,UJ 1Si23!t14.49 
837,G) 21.5E:913. 3.,. 
638.0J 2;10 7 j 75, ?S 
839,eJ 2E:657L!C. 55 
84 C • ~ G 2:~!36213 .. 77 
8!+1, CU 32'.21E72,35 
842. jl) 3=:15:,24.21 
843.:.JJ 31'.!22790,34 
644,i~) 4l.414c,,8G 
84 5, CJ 4'1175526.98 
846,00 4E!18e55,42 
847.0, 5.1. 7€:E:61. 35 
843,00 5~''+1195. 21 
849,00 SSi.19(,05,94 
ese. er; CJl.12724 • 61 
851 .. OU c7'22t25.83 
652,0J 71.48982,45 

C 9,.' MICH, 

.. , 
·, 'PAGE'· 17K 

I 
• ·, 

. . . 
~ 

'11 

@ 

"(!l) 

AREA 
@ 

G. t3 0 
3,813 

.29,86 ,© 
·70. 3 g 

122.74 
136,12 ® 
262.24 
379.78 
569,45 ® 
836,01 

i158.6lt 
1535,97 Gl 
197C.79 
24If7,2lt 
2gi:.u.2g ® 
3445, 46 
39&2, 75 
4492,17 0 
5143,57 
6194.28 
76c:8,Q3 c~ 
9-+09,12 

:!.12&8, lt2 
.ll3165,31 c, 
.JL5i::96. 75 
17070,69 
l9D6.1,8iJ e 
i:'.1079.15 
~~3111, 94 
,:s1ss.02 © 
,:1217.14 
(:9283. 3J 
~)1355. 56 @ 
113455,30 
a,sso,24 
~17666.45 ® 
~:9782,83 
Lt19D9, 28 
1.,4·J38,23 ® 
L;6168,C3 
t+8290, 2 3 
:)0428,03 © 
~)2556,03 
~il..680, □ 3 
!:)6818.JJ © 
=;8948.C3 

© 

® 

~ 



HS"Pz • C d/20/7',' 
. C 3/12'173 

' ' 
' ' ' ·:·.• 'HAZARD ANALYScS - H0N1CALH' co.,' MIC,H 

PAGE 17S 
'' ·••: I FLAT ,IVE, FLOOD 

GHES OPEN ''' 

SLC:1ENT TABLE 
·c~~ss SECTION 18,9 

. , , ',VELOCITY INCREr-:::NT= , C.OJ FPS , , , 

-----------------------------------------------------------------------------------------------------------------------' ' S£G NO 
cs~ TCT AL 1 2 3 

N C .N -------------------------------------- • _________________________ 1 ______________________________________________________ _ 

D!SCh~'<Gc CFS 31E:.GG 32.36 2255,E,5 e11.gg 
31oC,0 □ VELOCITY FPS 2.01 ,66 3. C! 5 • 69 
CORRECT WEIGHTED Vol = 2.60 

OISCHA~G:. CFS 391C.LG 41.t.88 2577.03 1288,09 
3910,DJ VELOCITY FPS 2,61 .7W 3,15 , 7 8 

CORRECT WEIGHTFD V'cl = 2,6( 

DISCHA ~GE CFS 5552.CD 74,,.g1 ~') 7C.. ..,. 
,_,,;. I Vt I-., 2208.36 

556(,00 VELOCITY FPS 2.71 .79 3.43 , 9Lt 
CORRECT WEIGHTED V,L = 2,7G 
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COEFK 
.7206 

DCRIT 
• 9371 

OCRIT 
o.ooo~ 
□ CRIT 

,I' 

I' ' ' DL lA~ ~ I GMA' □ KE 
• 7?66 G. •j0JJ : • C iEJ O.JQJO 

812.64 ~BCUT = 
.g171 

1 
o.::ic::i~ J,OUOJ (i. OOH 

812. 74 KBCRIT = 
0.ciJOJ c.ac,J:3 c.cooo G.OOOG 

-1. GJ KB<:RIT ,= 

'I 

,I, I ·• 'f 
,'I <' 

UKS H ALPHA 
·c.cr:Gc' ,. 66i 8 i.GDCU 

J.oocc • S97S, 

C.OOOG G.aooc 

... 
" ' 

ALFHA2 APPAR 
i,~:.cJ 723.7038 2i24 •. 6242 2C66.55~1'' 

'I I' ' 

1.oio~ , 77B.304S 26cs.01,1 2537.261J 

"1r 
"I 

1, ,1 

,1.0<JCC 11 77B.17DO 26!J5.il1Lt1 2537.261C 
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7 P.2. l: 

7"iCJ. ':I 
7713.3 
7~9, C. 
7 98 .1 
~ f(I. 0 

{P1.9 
7bG.9 
7 F,t... 3 
7;1~. 5 
B~ 2. 8 

141 
141 n 
142 
143 
1 44 
1 !.i.:i 
1 i:+6 
1 47 
!CB 
149 
15"J 
151 
152 
1?3 
154 
155 
156 
15 7 

1 5 q 
,\1A'< ::L'::V nrf='r,:'7i:1Jr;::: '12:HIC::N PQji~TS EXrEEDS 2C. =E::T 

1.: 153 ~., J ., . : S 3,.. 
1 1 'iU ,., -s:.j 

1 61 
Z 15? r r} .I. • '-' 

163 
3 1 ul+ " :..i-Jq. 1) ~2G • J 

1 GS 
166 

821;.C 167 - q,_, '. e.; s. ::i -~75.0 8C4.3 
tH 2, 2 
7 8..,., [: 
7 BL • L. 

7 8::;,, 2 
?gL.7 

-3 1c. 
_::: ?, 

~I... 

1 ~ u.. 
➔ ? -:;. 

. .,, ,, " 
... - J.. - 0 I 

~ ,, 3. 1 
732,1 
7.'H.q 
7d5.~ 
7 :11. 4 

11s,.r, 

-L 7 . ( 
(:.IJ 
61.J 
2(1 -~. J 
+'39.U 

80: 1,;:, 
71:1.2 
7 84. 0 
7fl7.;: 
8 21.: .... 

161\ 
1 (,Q 

1 ?Cl 
171 
1 '? 
173 

2~ • :;-:;:ET 
174 

DAGE 



p 
I 

O· ,, 

© 

0 

0 

0 

0 

0 

0 

'V 

u 

• ;;7/2?../74 
;,EV ::13112/73 

i •• 

FLlT Oivro CL000 
0~1 ~AT~) CLUSCQ 

1-1a'z11.;;,_o, ANtl.L YSES - r-:OtHCtl.LM co~,' HIGY 
0;.1.T;:: OF COMPUTE.R RU~l JULY,74 

__________________ , -----------~:1ob 
LI~T ,c T~PUT nATA--- '•----------------· --------

P?.dCH2 11.1 c.,. 
PnAQ 11.J, z.7 ~a.·, 
p=io ·11.J A ? 

G!~11!:F' 79:?. 2 791 .. 2 !: 

E'l'1TQr,L:-' 
~r::crtnN 11.,J 

f'lDT08L= 
~=-I"\ Cw 
~i::Gl"'l::tH 
N\JALUL 
~=G'1'='NT 
Nlfi\LIJ[ 
s-=-G,'l~r-1-r 
NVAL!li;:: 
c-': GT I CN 

-t-::o. 
' "a -➔ lo 

-;'?. 4 
-1i.7 
E-.3 
3g. !..,. 

11.1 
t1 I 1 
( • '.) 9::; 
u.i 
\Jo -.-, 

11. l 
: • 12 5 
u ... 1 
- 1 ""5 ~. 
- ... 72. 
-515. -,-2. 

~ 2 1 • 
-ii. 

79Z.1 
792.S 

l31L. 0 
7 ai;. q 
7'32,1 
73'~,2 
7P.1,1 
?g2,n 

1. r, 
1 

2 

3 

SH., 
s~t.:i. c--

7 ri:: , 2 
7 8-~ • 7 
7 3r; • 2 
7 9-( • 2 
8 ti 5. ~ 
781.6 

-,g. 4 

-1 fl~·~ • 

- 21 r,. 
-37.4 
-11.. i 

;) ' . ,, 
~ 

,, 

- .!. 7;-;,. 
-S'... '3. 

-1 7-,. 

- f, , .... 
'. 4,o 

3 8 • .: 

8( '.) • ~ 
7~6.S 
7 P; 3.-:; 
781:. "3 
7 81. 1 
8:i ~. -~ 

5 I. • I. 
-:-- ..... ) 

801. 1 
747. 7 
/flf:,.J 
':J5.? 

2.0 
39.4 

-1 j /}. 

-28. 
<. 
37. 3 
2 .... 

-g72, 
- F:,( (1. 

-:...12. 
-1:: "1. 

-61. 
o ..... 3 
-13, 

7S1. 7 

e ~ L • 1 
7-o 6. ~ 
7 C,1."" 
7 8:J. 7 
786.2 
81 ;:· , G 

31,.. 1 • 3 
7g3,Fi 
184. I\ 

1 ec:.. 3 
7fj 2. ,5. 
784,9 
7 P.1. 6 

1 (5 
176 
1 77' 
178 
1 79 
1 F\{i 

1,H 
182 
1 ,'3 3 
184 
1R5 
1% 
187 
10.'l 
1 !3':, 
1 ~o 
191 
1q2 
1q3 
19• 
1q5 
190 
1 q7 
HS 
1 gg 
2 G ,) 
201 
zn 
2r,3 
2 fl 4 
2,, 3 
20 6 

------------------------------1~T\ P~ t!TS ~[OP □ ~~[O BY PROGkAM AGCO~D!NG TQ X VBLUES 
:-'IUPL!C/H X POI·ns ~or C~~~Gt□------------------------------

'1 j, X ::LIV nrF C::~E"-.lr.~ B-::TH":.::N D'.) IN'T s EX,...:.~0S zc • FEET 
R~ n CY 11.2 1.c ,, -,- ... . 

<. '- :i • \ 1 r, 4 ,_. r 207 
S€G'1~NT 11.2 1 ' -"-1 ..... 786.2 2~8 
NVALUE: [.. ,1,tl,S 2 :l ~ 
,,-GM ::r,JT 11.2 2 83 • J 21'] 

NVl\ l 1J::: f, • '"5.; 211 
~CG~~~lT 1 ! • :: 3 

,, SIJJ,j 32C.~ 212 
NV ti Liff r.125 213 
~1:CT1:0N 1"\.,2 214 

-1'3Ll.; • 8 2 ~ • ... -1d.:. d<1< • - ~ . ., -1&,JJ. SC 1, 9 21-::: 

-111:. ~[.IL• 4 - 7G ~ • er:;,:. ➔ -25 1]. 9L?, J 215 
,---,_ . 8;. D , ~ -81. 7 a 6. 2 -Bl, 785, 6 217 

- 7:. 78L,C'1 75. 7 Jt... 3 9,. 71og, a 21B 
211 '. 792,2 " 7 c:i:, • 3 43J. 798.R 21s 

• ,' 

DAG":: 
' '' 

►•• .. 



\. 

() 

0 
·,1, 

0 

0 

e 

~) 

0 

(I) 

0 

0 

0 

Q 

G 

() 

•...) 

,.) 

v 

v 

V 

~ -

. . , 
Ji/22/74 

0-::112/7'3' • ' Fl r~:- ;;IV?.;'_ FL'J,Jr"J ~r,zriq_J ~'H1LYSES - HON,TCALM CO., '1IC;-! 
O~M GOT~S CLO~': □ naT£ 0F ~OMPUlE~ ~UN JULY,7~ 

---------- •--------- •-, , ___ '---::i:•1~: .LTS'T OF ,T'JPUT 
I• 

D~T4------------------------------
".:,1,. e2:.J 

P•A:Y, 11.3 1.~ 
~=-G,'1!:NT 11. ' 1 
NV.lUlt J • ·~ q s 
,:::r=G:12:NT 11. 1 2 
N'lllltJE C • C '.)-:::: 
~:::-G~F.:~'T t .._. 1 3 
NV~llJc. ".1?5 
St?C T TO~ 11,1 

- )':1. 82(.f, 
-(~. 7 (};:;.. c; 

"· ?d.9,1 
1~-. 7?, 7.: 
:;5 ~. 7g7, ~ 

E"'IDT4"Li:" 
t?=- fl:' H t 1. 1.,. 1. '. 
S'='GM=-t-.1T tl.~ 1 
NV~l rJ': L' o ~ 115 
c:- ::'" s I":'€ ••'T" 11. 4 2 
Ml/~LUi: r. ~ 55 
:=;-r,H'=t-.lT 11 , !+ 3 
~Nlll 1 1t r:. t 2> 
S 0 CT10N 11..!... 

-1•;4, 82:. '. 
- 'in• 78!.. T 
::--, . 706, 7 

1 j ... 7 ,3 8, ,., 
'- 7 1, 7g1:;. u. 
2 J ,.. J. 8'.J i:;, t.. 

EJ',JfJJ.11.r>L~ 

p::-r,, CY 1 t.; 1. C 
c:: ~,; M::: t:T 11.s 1 
n"~LU':: r.-,813 
S':r;t-1:::rH 11.& 2 
N1/Ullli:. -• ~ s ~ 
s:-GM:::~:i 11, S 3 
N'f:\LUE ':. "'°'::; 
t::>~CT!O"-l 1;.. S 

- r; 1 •~. 82(.. r: 
-< J J. 7ar:, • ,S 
_, 4. 713S.CJ 
l.. 7. 7 P. r;. Z 
87. 8.: Li.• 3 
:: ] .: . 3L4. i' 

2 2il 
221 

~AX ~L=v 01~F€~€~~£ e=TW~EN POINTS EX~EEDS 20. ~~~T 

1,::: r.;c:. . 135: • 1.. 2 22 ., -72, 1 223 
2 21. 

C 8 '3. C 2 25 
22S 

" 2~C . ,; 82,J. 11 227 
22A. 
2 zq 

-!. 1 '.5. Fl)~.7 -7?. 788.~ 2 3J 
-39. 79.'..+.7 :,; r, • 7BJ.9 2 21 
1 - '3. 7 3 5. J 11L' • 71:.6 • 1:i 2 32: 

13 '. 7t.l J ... 50 C. 7~f}. 5 2 33 
2 : : -... ~-- ;i. 7 2J'J). 82f',( 2 3:.. 

2 35 
L3~1,. 1'J 13,;r.,~ 236 ,, -51.. j 7l9.J 237 

2311 
~ 5 t. l 239 

24U 
•J 2,J '] !! • :- q 2:.. • ' 2.'..+1 

2 42 
2"3 

- s i. 7 '39. 'J -s L • 7DF:i, q 2"" 
- ' . 7 8 3 • 9. '-I 2. 7 65. 5 24? 
32. , J 7. -;o 61. 7'3R.7 2 !-6 
;, ~ 4, 791. 7 3!., u. 7g3,B 2 47 

2 l," .0 - 799.1 8 l :_: • ,H 1. 3 
z ,; : . 8 2 G. J 2 f+9 

2 50 
~~( ~L~V nJFC~~~~~~ ?~THE~N PJINTS €X~~iOS 2c. ~E~T 

~ 1-1--:,:. 251 14•) ._,] 
-70. J ~l 2'32 

62., 
2 53 
254 
2 ?? 

'! 2 56 .160~.L~ o2J. o 
zi::.7 
2 Sl 

-?G':. 259 811.rJ -in,J, 797.q 
-~J._. 26Q 710.5 -1 L • 789, l.. 
- -::. 261 7jt:..g 12. 1er;.u 
? ,.. 2 EiZ 7 '3 ... ..,_ ., 62. 7 fi7. 0 

11-. 253 a: l.J. l 1 '15, ~::3. ➔ 

!... :-; :; • 264 a•·, 2. 5 42~. 7gq.4 

5' 
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D 
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p 

0 

0 

(1 

Q 

c, 

0 

0 

0 

(i) 

0 

G 

G 

G 

u 

1.) 

w 

,_i 

u 
@ 

w:J·?, ! •. ,,7122174 

~~fl/ i};:'/12/73 

~- ,l 

=Llr ?Iv=R FLOOD rlA?~~□ A·~ALYSES - MONTCAL~ co.,' ~TCH 
□~•: 'GATE~ rL □ SrD OAT~ OF COMPUTER qUN JULY,74 

------------------------------~J/~~ L~ST OF INPUT OPT~--------------------·---·-----
';° Ii :, o 

,16J7. 
I~ DT/\1'"/L~ 
1::, 0. :1--l t 1 0 7 
S GM!::t!T 11..7 
lfJI/IH1J[ c • ..:ss 
:::~,; HE:r:T 
NVAL!J:': 
s-:r;•,p=.:r-.:r 
!•J If AL I I!;: 
1~'='CTIO"l 

C'.:'"J!lTArlt: 

t, ::~: f-f 
<~"=:GM=::t'T 
NV.0.1 UE 
c:; ~~ M ~ ~TT 
MVA LlH:. 
s=-:;MSMT 
~1VAL1li: 
~~c::'CTTQN 

;: ~irlT ~ f"IL :: 

p :~ f, 1-f 
t:,-r;t'4C:°~JT 
tlV~llF 
s=::r.H;:.:~,r 
NV1' t ur 
S7'.GM~f 1T 

lt.7 
r• • :; ::; 5 
11.7 
ti. ~ ri, 5 
11 ... 
-122j. 
- ! ~ 1'-. 
-7 'i 3. 
-C.2 ~. 
-;_ I, C • 
- 1 t... 
?O. 
20,.. 

11. s 
U. • .~ 
[ • j !I; 
11.ii. 
i::.1s; 
t 1. ~ 
"•: -9S 
11 • -9 
-: 1S?. 
-1277. 
- ':l 4 ?. 
- 1 '.lo:,. 
- "T 7. 

4 5 • 
94. 
}J ~
~ 2 s. 
9~6. 

11 • □ 
;.1.a 
f1. J q ~ 
!1,q 
r •. , ;;:; 
11 .'? 

79A.E 
811,t• 

1 • lJ 

1 

2 

3 

13 2 r-. r 
~. [· ;> • 4 
8 CI.. ;i 
792.7 
792,4 
7a4.7 
7'36.8 
81., a ,9 

1. f, 
1 

2 

3 

f,2 
8,., i:I 

?9 • 7 
79,. 7 
7.qg. 7 
702.u 
799.6 
3]3.J 
73!.i. 9 
7% .4 

1. G 
1 

2 

3 

",::; J. 7 ':J '"l. ,q 

82•] ~ 1.: 

6-7:>. ,9i;-'1....1 2?5 ' 
1 ~ ~ ; • 

11: .• tJ ,, 
s 
~ 

-122~. 
- 'c!3 7. 
-r~s-. 
-6 J '1. 
,-

- '-1-?o 

- 7. 

t..'. --- ' . 

<?U U • '.} 

-4!3. J 

't•~. ; 

2 ,j (; • iJ 

911.'+ 
s: 1. ~ 
7 ') 3. 3 
79:..., 9 
7 .\9, 7 
7 e ..... 9 
7g ,-, • •J 

~2:.: 

~2!].,) 

-11:l 3. 
-CJ;G. 
-645. 
-2 2 "3. 
-27. 
7. 
1 ! '~ 

~ !U. 5 
BL 4 , ::i 
794,5 
7 gi.., 1 
7 67 • Lt 
7 eo. 'J 
8 11 • '..+ 

MAX ~L~~ JicF~~E~~~ ~~TWEiN P□ IrJTS EX~CEOS 
i1'"1 •. ~ 

" 
C 

,, 

-13':>2. 
-l12'J. 
--.. : . 
--3. 
- ~.; . 
32. 
? - t 

'• .. 
.'.i.,?L 

1 2 :1 ~ • 

.. ,, ,. - r' 

.I- ~ ' -

-!+5,J 

4::,. ~ 

:. 4-( • ,J 

81.4,9 
fn?.~ 
7,:i,... '5 
7J1,S 
7 ">?-. '3 
.q 2 2. 3 
7 :j 1? I 1 
7~Fl,] 
71'3,? 
71 7 • 1 

82Q.J 

-13 3? • 
-1L,S'J • 
-Ul!.. 
-41. 
32, 
q5. 

''- :J • 
S 2J. 
9u U • 
140]. 

~ c R. 2 
8C2.6 
79.3. P, 

7 ~C • C 
7811. 3 
8 C 1. 4 
13;-: 3 • 2 
70.7.5 
7c:i:::;.A 
8 21;, J 

,10,X ~u:v DIF'Fi::.r'E!Wi: a::Tw(.:::N ::>QI~·HS [:<Ca::EOS 
11si: •. ~ 

" 
C 

,, 

11 c::; ''.. ~ 

-.... :. . ') 
5 - " 

' " 
132,1) qz::. ~ 

'2 67 
2 68 
2"9 
2 7Q 
271 
277 
273 
2 74 
275 
275 
277 
2 7 3 
279 
2 8U 
2 et 
2 <=\2 
2 8 3 
2 ~4 
2135 

2Q, F~::r 
295 
2 87 
2 88 
2 sg 
2 90 
291 
2q2 
2 91 
2 94 
2 95 
29'> 
~g7 
2 9~ 
2gg 
3ll0 
3Gl 
3n2 
303 
3 11 4 

ZC. r:E:::T 
3~? 
325 
3G 7 
3':3 
3 •Jg 

311 

tt 
P~Gc 6 



I 

IP 

0 

0 

0 

0 

0 

0 

0 

• ~L .. T ~IV~~ FLO~O HAZA~O ANALYS~S - ~ONTCA~M CO •• ~ICH 
J~Y.~~T:3 (LOS[ □ nAT~ UF r □ MPIJTER RU~ JU~Y,74 

I 

------------------------------~:1;~ LI~1 OF IN=>Ui ~ P. T 1\- --- - ----- -- ------- :--- ---.----
N\fALU= "• ~":: 
i::=-r.rro:-.i 11.3 

PCAC 
DDO 

PIED 
r.If\ni:t"> 

E~OTASL=. 
c:;-:-r::-:-roN 

-Cl, ;g. 
-)~?. 
- ,, :;;. 
-i ~). 

'. 
g, •• 

12.n 
1 ~. 1 
711, -). ".I 

f. - I...~ 
-37. , .. 

-~, '~. 
- 2 7 ;J. 

-12 • 
1'. 
S?.9 

2:::; • 

80':.C.. 
7 ~':l. €, 

79 7 .? 
7 0(,. l, 

79>1.. I:, 

2.7 

" zi;. ~ 
a:,?.1 
BU-.• !. 

BCP.= 

83i, .. 
Bi: I...• r, 
!H) ,.4 

"1''36. Q 

7?,o.3 
au2.2 
u~q.s 
3 3C " 

-~C.'1. f\!.1, 'j -795.~ 8C7 • 6 
- ') < 3. 517,4 -::i,.: u ., 7gq.3 
- z·p. 7T"'. ~ -2'J2o 799.a 
- .. , ... ;-y7 .1 -29. 7~(. L+ 

3 3, 79 3. 1 5il. 7 07 • (, 

' - ? . ' . e 2 [I. r: 

:•1''':< '.:L;:-V rJTFFErc:::.•1~::. 1:::::i~::!.:tJ POINTS EXCCEDS 
1 - - -,. - ::, .. ' . -

-G ~: . P12.6 -?u•). 8 ( 5 • 1 
-1.:1 . .i...,?. 7 -6"": • l 81.6 • !+ 
-t; : • .:.,, 799."1 -22 • 7 e.7 • 5 
,: . 7'30. -3 ?, 7 on. 5 
2 7. 7!3 7. 1 :, 3. 75g. 3 
~7. ~ Fl:] 2. 4 s:--. 2 f\ r 8 • ~ 
i r:: \:. ?, 1.:. ~ 2 5 J • a23,g 
-, . " 799.9 '.37. 9 P, [, :Ii • 5 

311 
312 
313 
314 
315 
316 
31 7 
313 
319 

2t' • C'E'::T 
· 3 20 

321 
322 
323 
324 
3~5 
3 2 f, 
3 27 
3zq 
3 2'J 
3 3'JX 
331 
3 32 
113 
3 34 
335X 

FNrJT~PL.:" 3'36 
Q ------------------------------r,AT:\ ::>,J•t-JTS r~:J:>•1:'.-<.ErJ lY ?POGRM' f.~r,c~IJI~G TO X Vrtl_U':) 

u 

Q 

pc~c y 12.::.. 1. [ 
!:=~r.\,~1,,,!T 12.1 1 
~JI/ Al IJE .J • , "-:; 
S~GMC:tlT 12,1 2 
NI/ALUE C. } 5=; 
,=GM"NT 1 '?. 1 3 
NIJAL!J~ l • ., ~::; 
S':GTION 1 2. 1 

-·i ,,, ... ~ 3( • ( 

- \ ) J. p.,,7.r1 

- I\ J. a;: ... 8 
_::;. 7i:3i:;..3 
4q, 7(] 1 • ; 

13; • 7q-. 2 
CO2, Ac P , 9 
r:_; l L • e.3~.-: 

:'JJfJT Arl I'.'. 

.111,-;L:"i!il-:- Y ?CI'HS \/UT CH~~JGLn------------------------------
:., -. CT 2"1 - 337 
'! 

-6 '' -, . 

!3.:9. 6 
e.u s. n; 

7T7. J 
791, ~ 
7g:::;.) 
g(" 2 .1 
CI_ '3, ~ 
79,J, S 

832,1 

-32 <?. 
-1:} J. 

- ... 1. 
13, 
1 ... •j • 

2-:i ~ • 
5: J. 
-"t. 5 

~12.6 
8L2,3 
7°1,6 
7 C1 G. 3 
79t.., 8 
IHd. q 
IL?_L., 5 

? '?J. p. 

'l :-;1 
3 3g 
3 4~ 
341 
~42 
'3 43 
1 !+4 
34;) 

) 1.6 
3 4 7 
3 4i:\ 

349 
3 5; 
3 51 
352 
~ 53 

------------------------------~,r~ POINTS ~Lono:~~n 
)IJ=l'..1~1\-= ".Jt"';TNTS /WT 

8Y P~OG~AM ACCO~nING TO X VALU~~ 
Cli1NG~J------------------------------

t'!:A:H 
i::-~Gfl:~NT 

1?.-, 
1 ~. J 1 

:i. ' • : ., 9J ':. r: 
- -:; 5. _, 

3 r;4 
3 55 

',0 AG:. T • ., .. ,•f•t. 

- ~-! ., 
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I 

0) 

~ 

0 .. 
';t1 

0 

0 

0 

0 

G 

0 

C 

~;;, 

0 

(,_) 

0 

t;J 

v 

I.I 

u 

v 

u 

0 

. ·' 
ws 0 ? • :uz,•171,. 

EV ~'3/12/73 

. ; 

• C"LQT ~rv~R =~001 ~OZARJ A~ALYS~S - HDNTC~LM ~~-, MtCH 
Jl~ ~AT~~ rL □ s~n DtT~ OF SOl1PUT[~ RUN JULY,7~ 

~~;~~;- a. :-,1~ ------------.~~;:q LIST ·OF IfJDUi 
' ' JOTD~---------------------"-------

35b 
,357, C:-:'.:GH:'.O...IT 

t--1Vil.LlJ~ 
~=GH ::•1T 
t-.!Vfil 1Jf 
S'="CT!ON 

E'NnTA 0 Lt 

12.3 
... : ~s 
12., 
'1. ) (1,J 
j 2.] 
- 1 ..,<}. 
-:1-~ 
- :; . , 
2 • 
79:-. 

P::,:A:;H 1'.?.,; 
8=r;/"~t-1T 
NVA L1Jt 
<::':Gl1!:"1T 
".llf'l l lJC: 
s.:-GMC:NT 
tlVAL1Ji; 
S?":Tif"l•! 

f'JOTAr-L~ 
pc AC' H 
c:--=r; M::t1T 
NV '\l 11€ 
C:::7f;M::'.P..IT 

N✓ALIF 

c:;cG~~NT 
tJl/ll LIJF 
s:cr 10~1 

E~~T69Lr 

t z.,; 
a •. °' "= 

1 '.2 • .:; 
I~ • : 7 S 
1 ~. S 
~ , , tIS 

1 ~. S 
- 1 :;::;, -6,. 
- 1 !.. 
15, 
2 j ~. 

31 s. 
,_, ., . -. 
12,9 
12,9 
G, H3 
12,::. 
C, i c;5 
12,q 
' , } 3 S 
12,9 
-4~~-
-2.~3 
- ~ 1. 

"'· 1.., ~. 
ZS:,.• 

2 

3 

3 3i · • ,: 
qi:_ 1. 2 
ygz,q 
/9"- .1 
i9o.r, 
13 :1 '::. 1 

1 • ,: 
1 

2 

3 

a 3 c • : 
B:: 2, ~ 
7')1, ~ 

7q-z. 7 
,(1,.., r • I.. 
11.'.J • o, 
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o J n 
5'1 
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lj (j 3 
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sa1 
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r) a g 
61iJ 
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n 04 
g 4 7 
948 
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q5J 
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HSP2 1 
TITLE FLAi R~V!~ fLOOD_~~ZARQ ANILYSES - MONTCALM CO,, HICH 2 
TlTLE DA~ GAlES CLOSED 'DATE, OF CQMP0TER' RUN AUG, 7~ 3X .... - ' ... 
OUSC!-!AR.GE 1. 3160, 3 91 C • 556J, 4AX X 
ST~RTS 9,7 ":J Q:} 7 ---·· ~ao:7 • 00 C 7 5X 
T~IB 1 c;. 12 

•' 
CXX 

:j e 
I' 
1 

OUiFUT n ""<""'' a 
, 

r,~.;:i,,o . 
RE.'1.GH ?.7 1, q iJ. 0 0,0 6 
SEGMfrJT 9,7 1 N -1ou.o 9 

I~ 4ib :, 
N'.-'ALU::'. 0.125 10 
SEGME:N1 9,7 2 C 67.G 11 

' l 0 
I 

s ,, 

·l 
c;i ! 

fNAlUS: () • 0 55 12 
SCGMENT 9,7 3 ' 130 , ,J B00,00 13 
NVALUE o. 12 5 l't 
SECTION 9,7 15 

- ~'l ,- Q.~:'l. _o,r, r. 7 □:, ? _onr ?O< , 16 -- -'"' .. t .,, ·,;: ,. .. ~ _, u u • f :;:,u •:;. -vu .... I U <,;t ,_, 

-000. 7 S, f.. -30 0. 778.2 -20 U • 777,4 J7 
... 10 C • ·773,6·-·•-•-. ... 55, 77 □ .a -&1. 76 e. s 18 
-49, 76c, B -19. 7CS.6 o. 76 6. 3 19 -, 76.8, 61, 76:1. 3 67, 77 3. 2 20 , .. 

I j_ jij. 791. 1 i3Q. e.c.J. 20A 

' 61 
EtWT lt8LE 2.t 
RE.ACH 9,8 1. !: 1200.0 1103,0 22 
S£G~UH 9,8 1 ------ -

~ -60,0 23 

0 
N'/AL~E 0, 12 5 2't 
SEGMENT ; . .') 2 C 67c 0 25 
NVAL'.JE J. C 5 ~ 26 

0 
!';[GME'NT 9.3 1 N 580. 0 eco.ao 27 
NVALUE !l .12 5 28 
SECTIGN 9.8 29 

© 
-130iJ. BGIJ, -lJCO, 788, 5 -aoo. 77 9, 9 30 
... SQ L • 77CJ.7 -40 Ci. 770 • 7 -1,c. 77 2. 1. 3! 
··05 .. 771,6 -51. 767.1 -41. 76 5, 7 32 

~ 
-16, 7?5.-;; 3.:+. 767.2 11 Ii• 761 ~ e, 33 
6 7,. 771. 2 10 0. 772,2 J5J. 773,3 3't 
5 '}O ~ 130.1 580, 8 OG. 35 

ti) 
EN0T~9Li: 36 
REAC'1 9,99 1, 0 115G,0 112u. a 37 
RE,i,CH2 1 Q. C 1 J • G 33 

© 
ROAD 1 J. f.: ?. • 7 3C. C 50,0 39 
CPR 10.G A 2 'tC 
G IRDP.::R 778, 3 775,D o.o -· a, 8 2.0 ➔ 1 

!$1 
-,o.c ?78.1 -i.i.c.o 770.·J ~u.o 77!:, 5 't2 
40~G 778,7 4J 

ENuHBLE: 44 

® - -- -- -
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··~·· 03/12/7J 
- -~-------- _____ FUT .. •IVER, FLOOD 

DAM GATES CLOS;:o 
HA'ZARO ANALY,SES, - MONTCALM' co;, HIGH ' ' ' 

OATE OF COHPLlTER,, RUN 'AUG, 71, • ', ,.,. , .. 
I 

----- .- . , , . - . __ -····-··•·- •. -- .• -80/80 LIST OF I,NPUT OATA------------------------------
SEClION• 10,u ,·' 

-s:oc,1 , 1300~ -sou. 7BB,5' . ·-100, 11s.o 
., .... ,, - --~---... - ------ ., -,-- -··- -1----- -I • , -4a. 11a.1 . -r+o. 769,3 -25, 

'ENOTABLE 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

ENOTABLE 

-9. 767, 8 7. 768,5 i.o. 
30 0 •' 4J, ~,_?78,,7 ___ JOO,, , 792,7 

10.u1 1.0 
1U,G1 1 
·0.125-----:•···. 

10,[1 2 
il,055' 
10.01 
0, 12 5 
1J, C 1 
-70C, 

3 

"500: .... 
731..,,, 2 
769, -62, 

E>J, 
280. 
23, 5 

.. --~7,8,9 

79 3 • f+ 
--- -- __ 7&8, 5 

10 0, 0 
N 

C 

N 

--10 o·. --
-10 o. 
-37. 
1 □ 2, 
280. 

100,0 
__ -100.0 

102,0 

280,0 '800,00 

- . '793, 5'" -•-" -50 0, ·• 
772,7 -73. 
769.5 23, 
780,5 200. 
acc. 22,5 

768, 
770,6 
600, 

790. 
769. 5 
76 7, 8 
78'4,4 
76 8,5 

i,5 
46 
,. 7 
,. 8 
i,9 
5a 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
61, 
65 

------------------------------OATA PQINTS ,EoROERED BY PROGRAM ACCORDING TO X VALUES 

' " - 1--<, 

' ' 

ou•LICATE X POINTS NOT CHANGE0------------------------------
REACH 
SEGHENl 
NVALUE 
SEGMENT 
NVALUE 
SEGMoNT 
NVALUE 
SEClION 

ENOTABLE 

REACH 
SEGMENT 
NVALUE 
SEGMENT 
N VALUE 
SEGMENT 
N VALUE 
SECTION 

10.12· 
1 o. 12 
0,125 
10, 12 
0, 0 55 
10, 12 
o. 125 
l'J, 12 
-2GU C 
-10G • 
-53, 
27, 
8 a. 

10,2<+ 
1D • 24 
o. 12 5 
10. 24 
0, 055 
10. 24 
0 ,12 5 
10, 24 
-C38G, 
•2&1i. 

1. a 
1 

- -·2-- -- ·--

3 

a:10. 
774. 3 
7 71, 6 
770 • 2 
786.6 

MAX 
1,0 
1 

2 

J --------

8111, 
785, 9 

·- -· - ' 

220[,0 1790,0 
N -65,0 

C 60.0 

N 100.0 800,00 

-2000. 779, & -so O • 
-ss. 774,7 -65. 
-33, 769,5 -3, 
53, 771. 7 60. 
100. 767. 100. 

ELEV DIFFEHNCE BETWEEN FCINTS 
JUOC•.O 270C, 0 
N -78,0 

C 65.0 

N 700,0 810,00 ---·-- -----

-980 80 2, B -90 o, 
-240, 789.3 -200. 

773.7 
773.6 
768,8 
78 2. 5 
80 0 • 

EXCEEDS 

78B,2 
789,3 

'' 

66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

20, FEET 
80 
81 
B2 
83 
84 
85 
86 
87 
8B 
89 
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J. 06/13/7{ 
REV , 3/ 12/73 

' I ·• FtcAT l<!VER FLOOD HAZARD' ANALYSES - MONTCALM: ca.' MICH 
OAM GATES CLOSED DATE OF COMPUTER RUN°AUG~ 74 .~ 

' ' 

• .: ••••••• ~·-~---- __ ; ______ :.::.".._; 60 16 0. i. I ST 

-78 : ' 1 786. 3 -60. ' 
OF INPUT DATA•-••--------------------------

775. 4 -40. 772.6 90 
•20. 111.e •'1• 772.1 20. 77 3. 6 91 L. -·- ·· 35 .............. ,-·112.a-··-•-50.-·-·••·•· 773.8 

.. , ... 
65. 776. 7 ' 92 

-- - .. 
100. 777 • 4 200. 775. 2 544. 77 8. 93 
5 30 • 790.5 70 0" 791.5 700. 810. 94 

ENOTASLE' 95 
REACH t,j.37 1.0 3500.0 2 56 0, 0 % 
SEGMcNT 1iJ • 37 1 _ . ____ h -70. 0 97 
NVALUE 0,125 

.,, -" 
96 

SEGMENT 10. 37 2 C 67.0 99 
NVALUE 0. J 55 1GO 
SEGMENT lC.37 3 N 3 50. 0 610.0 101 
NVALUE 0.125 B2 
SE,CTION 11.i. 37 103 ··-- -- - -1soo·. ·-· -- ~ •17GU. SiQ. •i700. 799.ft f':I be iG4 

• 12G O • 736. 2 -1100. 791. 5 -1000. 792.4 105 
-aoc. 73g. g ·700. 780 • 9 -50 7. 784.8 106 .... 
-482. 770, 3 -70, 779 • -35, 775.3 107 
-27 • 774. 1 25, 774.4 &5. 77 7 • 4 106 
67. 779. 5 272. 779. JSQ I 601. 6 109 
3 50, ~10. 110 

END TABLE 111 
MAX ELEV DIFFERENCE BETHEEN POINTS EXCEEDS 20. FEET 

REACH 10.59 1. 0 4100.0 295 a, o 112 
SEGMENT 10. 59 1 N -75. 0 113 
NVAtU~ 0 .12 5 114 
SEGMENT 1 G. 59 2 ' 60.0 115 " NVALUE 0,155 116 
SEGMENT 1 ,J, 59 3 N 900. 0 810.0 117 
NVALUE 0,125 118 
SECTION 1J.59 119 

- 70 D. 810, 0 ·70 C • 806 • 3 -668. 80 J. 5 120 
-5DU. 798. 3 .. 3 a o. 79&.e -100. 78"1,9 121 
-75, 782. 0 -65. 779, r, -52. 778.1 122 
- 38. 777. 5 -21. 777.5 -7. 771 • 7 123 
1 8, 777 • 3 29. 111.1 37. 775. 8 124 
5 2. 776. 8 63, 778,6 66. 78 C, 2 125 
100. 784. 8 l.t O O • 78&,g 600 • 798,3 126 
6 90, 790. 7 soo. 804,J 900. 810.0 127 

ENOTABLE 126 
REACH 1 :J • 72 i.D 2900.0 23815,0 i29 
SEGHENT 1 o. 7 2 1 ~ -73.0 130 
NVALUE 0,125 131 
SEGHENT 10.72 2 C 61. 0 132 
NVALUE D. D 55 133 
SEGHENT 10.72 3 N 593.0 810 • 0 134 
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• !• ' t>•. ., ' ., • 
------------------------------80/60 
NVALUE 0,125 , , , 

LIST OF INPUT 'DATA------------------------------

SECllON 10, 72 
-&SC• 
-46C, 
-73. 
-'+~. 
1,J. 
61, 

•-I--· ' .. -
6.10 • 0 
789,5 
"'B 1, g 
77q • 8 
77 8. 2 

-·-·· t ' »-,· -650, , 
-4 31. 
•?O. 
-2s. 

, 135 

-400. 
-52. 
•-22. 
'56, 

550 •. ----· 
7t'2, 2 
301,9 

27. 
172, 
593. 

803':8· 
783.5 
780, 8 
779,0 
779. 1 
798,4 
798,7 

sno. 
5g3. 

793,o 
782,0 
779,6 
778.3 
77g,. 2 
798,1 
8'10.0 

136 
137 
138 
139 
14l 
141 
141A 
142 
143 
1 <,4 
145 

ENDTABLE 
REACH 1J • 84 
SEGMENT 1J, B 4 
NVALUE 0.12 5 
SEGMENT 10. 84 
NVAWE a .o 55 
SEGMENT 1J.Bl+ 
NVALUE 0,125 
SECTION 10. 64 

-121. 
-s. 
55. 
2 Ou, 
7 JfJ. 
14JC. 

ENOTABLE 

REACH 10.94 
SEGMENT 1!:1,94 
NVALIJE a .o 85 
SEGMENT 1u. g 4 
NVALUE 0 .o 55 
SEGMENT 10,94 
NVALUE o. 12 5 
SECTION 10. 94 

-90C. 
-50 G, 
-60, 
20. 
100. 
ft ,JO. 

ENDTABLE 

REACH 10,99 
REACH2 11.1 
ROAD 11, 0 
BFR 11, G 
GIRDER 792.2 

1.0 
1 

2 

3 

92 ~. 0 
7130, 0 
?84,C 
786, 0 
79!) • 4 

--~--8?9.3 

2600.0 
N 

C 

N 

-oo. 
2 9, 
10 3, 
JOJ. 
1200. 
140D, 

188 0, 0 
-60, 0 

140 0, 0 

784.0 
780, 0 
785,2 
768,& 
801,9 
82D .,O 

820.0 

-5',. 
52. 
185. 
501), 
130 0 • 

781, 9 
78 0 .g 
784. 3 
788.5 
80 2, 8 

MAX ELEV DIFFERENCE BETWEEN FOINtS EXCEEDS 
1,0 2200,0 1530.0 
1 N -60,0 

3 

820,0 
sn. 2 
784,0 
730, 4 

·1s5.2•·-
79 0 • 7 

C 

' 
-900, 
-JOO. 
-52, 
54, 
184. 
425. 

61,0 

'+69,0 

8(,5,9 
803,1 
782,3 
7 81, 9 
785, 2 
793,lt 

820,0 

-675,0 
-107,0 
o.o 
61,0 
200.0 
489,0 

MAX EL'::V DIFFERENCE BETWEEN POINTS 
1. 0 
0 • G 
2. 7 
A 
791. 2 

1212.0 

3 8, 0 
2 

□ 

1160.0 

38,0 

0 .8 2,0 

804.3 
80 1,0 
781.2 
7 8 4, 0 
76 7, 0 
82C,O 

EXCEEDS 

146 
147 
ib8 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 

20. FEET 
159 
160 
161 
162 
1,3 
164 
165 
166 
167 
168 
109 
170 
171 
172 
173 

20, FEET 
174 
175 
176 
177 
178 

' ' 

PAGE 3 •· ' ,,,I, 

- , __ -
1' 

,_ .......... ,-•-,-· 



,..., ' 
, ,I 

) 

) 

,;) 

J 

J 

,) 

_, 

__ , 

'',, 
' ' 

' ' 'i• 

-

'r ,, ,S 

HSPZ' C8l13n'4' 
' ,, F." 0 3/12173 
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I' 

''' FLAT RIVER FLOOD 
oaM GaTES CLOSED 

', I, '.,, ,, 

,, 
' 

HAZARD ANA~YSES - HOITT CALM, CO., MICH 
DATE CF' COMPUTER RUN, AUG, 74 

----------- -~------------.:_;·: __ 80/ 8 0 LIST OF !NFUT DATA------------------------------
-39.4 7n, 1 -39 • .tt 791.2 39,4 ,, 791.7 179 
Jg ... - --·----· 7g2 ._6 ------- . , . .., - ~,.. - .. 18~ 

" " £NOTABLE 181 " 
SECTION• 11, (i 182 

-100 0, 810,0 -1000. BCO • 6 -80 o. 80 o. t 183 
--40 C, 7fH,,9 -2 □ C, 786,& -100 • 78 8,0 184 
... 39. u 792. 1 -37,• 783.3 -28, 781,L+ 185 
-17 • 7 HO, 2 -11.1 780. 3, o. 76 il • 7 186 
6.5 781, 1 14,6 781,6 37,e 786.2 187 
39.4 792.6 20 a. 805,8 2 C! 0 • 81J. 0 188 

ENOTABLE 189 
REACH 11. 1 1.0 50, 0 50,G 190 

,SEGMENT 11.1 1 N -64,0 191 

,,-, 

NVALUE 0. 0 8 5 192 
SEGMENT 11. i '2 ··- •➔- C 64.3 193 
NVALUE g ~ 0? 5 194 
SEGMEIIT 11, 1 3 N 250.a 810.0 195 
NVALUE 0 .12 5 1% 
SECTION 11.1 197 

-17!>0. 81 □, 0 -1750. 6c1.1 ... 972, 60 1. 3 198 
-112, BJ O, 0 -645, 797.7 -ooc. 79 3, 0 199 
-so 5, 790,2 ... 5 0 0, 786, □ -472, 784,8 2u0 
-372. 785. 7 -172, 765,5 -100. 78E,3 201 
-72, ~-- -, . '785, 2 -64, 784.6 -61, 78 2, 6 202 
-12;; 780 • 2 40 • 781.9 6~.3 78~.9 203 
226, eo5. 8 2so. s10.o -1J. 781.6 204 
-11. 781,6 205 

ENOTABLE 206 
------------------------------DATA PCINTS REO~OERED BY FROGRAM ACCORDING TO X VALUES 

REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

ENDTABLE 

REACH 
SE GHENT 

. DUPLICATE X POINTS NOT CHANGEO------------------------------

11.2 
11.2 
a.ass 
11.2 
0, 0 55 
11, 2 
0.125 
11. 2 
-1s.: G. 
- 11cc. 
-20IJ • 
-7iJ. 
2G!J., 
500 • 

11. 3 
11, 3 

1,0 
1 

3 

7~4.9 
792 .. 2 
620.0 

1, 0 
1 

MAX ELEV GIFFERENCE BETWEEN POINTS EXCEEOS 20. FEET 
2250.0 1640,0 207 
N -81.u 786.2 208 

C 

N 

-1800. 
-100. 
-61. 

'+u D. 

88, G 

500.0 

6,!j J. 0 
800,!+ 
760,2 

795. 3 

620,0 

-160D. 
-250. 
-81. 
0 0 
uoo 

t+ 3 0 • 

801. 9 
80 2. 0 
785,& 
789,G 
798,B 

HAX ELEV GIFFERENCE BETWEEN FO!NTS EXCEEDS 
135G.O 1350,0 
N -72,0 

209 
21~ 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 

20. FEET 
222 
223 
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I 
It I '. - •.•• ·-· i'. . -,,. 
' 06/13/7

4 
FLOOD 

Re, u -·--•-·· _ -- DAM GATE c 3/12173 FLAT,, RI\/~\LOSED 

,I ••• 

1 ,, .. ,, 
' ' ' 1'' ' ' 
HAZARD.ANALYSES,• MONTCALM C0, 1 MICH, 

DATE OF COMPUTER RUN AUG, 74 
, 1 t<l,•t ' '" 

·····-----~---~·'°--.::.:. _ _;·~·-:.:.:. ___ 80/80 LIST OF INPUT' DATA------------- .. -·•-·••-•·---••-
N\IALUE 0,065 , '1 224 
SE,GMENT 11. 3 2 t es.o 225' 
NIIALUE 

- . 0,055"";', -----~ -~ .... •. ., J- . ,.,.~ ,. . 
' 226 

. .. -· '··- .. 
SEGMENT ', 11. 3 3 N 2 0~ 0, 0 620,0 227 
NIIALUE 0, 12 5 228 
SECTION 11. 3 

-- ...... --- -, ....... _ ,.. ___ . 
22g 

- 30 I::, 8 2 0, 0 -11 s. 606, 7 -75. 788,0 230 
-72. 765.8 -5g, , 784, 1 50, 78 3. g 231 
8 8, --... --!-- 78a .. 1··· .. - 103, -,~--~·· 78a,o· ---- 110 • -· ' 7B 6, 6 232 

, 130, 78 7, 5 150, 790, 4 sea. 798,5 233 
553, 7g7, 6 20 0 G, 805. 7 2doo. 820,0 234 

ENDTA BLE 235 
RE,ACH 11. 4 1., 0 1500,0 1500,0 236 
SEGMENT 1i, 4 1 N -SJ,O 7ag,o 237 
NII A LUE o .oss-····· .. --- 238 
SEGMENT 11. 4 2 C 61,0 239 
NI/A LUE 0, 0 55 240 
SEGMENT .1 l, 4 .. - - 3------- .• N - - .. ----- -· .. 2coa,o ., 

820,0 241 
NVALUE 0, 12 5 242 
SECTION 11, Li- 243 

-104, -- . ., 820, 0 -s-~--- -so. 73g, 0 -so. 78 6,9 244 
- JO• 784,7 -7, 783. S 42, 785,5 245 
5 0, 78 &. 7 52, 787, 7 61, 788,7 246 -- - . 
10~. 78 e. s 254, 7g1 • 7 JOO, 79 3, 8 247 
4 78, 7g5, 4 600. 7gg, 1 800, 801,3 248 
2 00 s. SJ5, 4 2 a o o. 6 20. 0 249 

ENO TABLE 250 
MAX ELE\/ GIFFERENCE BETWEEN POINTS EXCEEDS 2 0, FEET 

RE:ACH 11. 6 1,0 1400,0 1£i.0,J,O 251 
S[GHENT 11, E, 1 N •70. 0 252 
Nl'ALUE 0 ,0 85 253 
SE:GMENT 11. 6 2 C 62, 0 25<+ 
NVALUE 0 • (j 55 255 
SEGMENT 11, 6 3 N 1E,0 0. 0 620,0 256 
NVALUE 0 • 0 BS 257 
SECTION 11. 6 -- - --- ·- - .. 258 

-700 • 620, 0 -50 0, B11,0 -300, 797,9 25g 
-2JO., 7%,6 -10 0 • 18g,5 -71]. 789,4 260 
-54, ---··735,g -5, 785, 9 12. 7B6,0 261 
!.+ 7, 7~5. 2 50 • 786,B 62, 787,6 262 
3 7. 'JO c.. 3 111, 806, 1 185, 803,4 2,3 
33 □ .---~--- ~Q4,7 .. 

'i-0 0 • 8C2,5 428, 79S,4 264 
500, 7ga.6 eso. 799. 8 675, 80 <+, 1 265 
1601.J, 611, G 16 0 0, 8 20, 0 2 6 7 

.. -
EMDTABLE 268 
REACH 11,7 1,0 1100 ,0 g,O,J 269 

-- - -- -- - . ·- ---

' 1' 

·' -· - ..,.:., -
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WSP2 .',XE~ 08/13/7', 
',
1
;x'£•./ u31i2173 •• FLAT ·~IVER FLOOD HAZARD ANALYSES - MONTCALM CO., MICH': 

O~M GHES CLOSED DATE OF COKPUTER RUN AUG';' 70, 

__ , ______ ; _____ ~:-~~----~---so,,a 
LIST' OF INPUT OATA--~---------- 0 --:-••--------•• 

.GHENT 11.1 1 ~ -',,5. iJ 27u 
VALUE 0 .065 271 
EGHENT ,,.., 11. 7 ' ..• -···2 ~--•-••--•,......,h .-,.r,J' .-~ ,- ~~• ' .. , ..... ,.,-.,., •• ,. r, 

' C '+ 0 • 0 272 
VALUE ,J,05~ 273 
EGHENT 11. 7 3 N 200,0 620. 0 27• 
VALUE a .o es .. - -· ----~-- _,_,_ --, .. ~ 

275 
ECHON 11. 7 27& 

-122G, 820,0 -1220, 811 •• -1103. · 810 .5 277 
•1067, '8Q5.'4' - . - -957, 801,8 -90Q, 80 "· 5 276 
-763. , 6 J 1..., 0 -660, 798. 9 -&'+5, 794 ,5 279 
-528 • 793,7 -600, 794.9 -223. 794.l 2sa 
"'"1 □ C. 792. 4 -',,5. 789.7 -21. 78 7. ',, 281 
.. 14, 7St.i.. 7 -7, 784.'3 7, 786,0 282 
29. 7B6.,6 <+O, 790.0 10 0, 811.'+ 283 
2,0. 8J 9, 9 2JO. 8 20. 0 284 

ENOTABLE 285 
HAX ELEV CIFFERENCE BETHEEN FOHTS EXCEEDS 20, FEET 

REACH 11. 8 - - f. D 1100 • 0 1000.0 285 
SEGMENT 11.a 1 N -45 .. 0 287 
NVALUE o. 0 6 5 286 
SEGMENT 11. 8 2 C :..5, 0 289 
NVALUE 0 .o 55 2<:!J 
SEG~ENT 11.6 3 N 140 0 • 0 a20.o 291 
NVALUc 0. 0 85 292 
SECTION 11. 8 293 

-13G2, 820.c -13 62, 614.9 -1332. BO 6 .2 294 
-!277. 80 3, 6 -1120. 605. 8 -1aco. 802.& 295 
-3(f.2a 795. 7 -400. 794.5 -164. 793,6 2% 
- lt.i.C. 790, 7 -£.5. 791.5 -41. 790,G 297 
-37. 769,7 ... 33, .7BB.B 32, 788.3 293 
'.\5, 792, 0 52. 8 00 • 3 BS, 6ul. ... 299 
9<+. 7gg.6 2,3 0, 799.1 300, 6C 3. 2 JQO 
3 13, ~~ 3, D 421, 798,5 520. 797.5 3!H 
525. 79<+.9 7JO, 795,5 '90 0 • BJ.8 JJ2 
9B6, 7qQ, 4 12~c,. 797, 3 HOO, 62 I. 0 303 

ENDTABLE .3 C 4 
~AX ELE~ GtffERENCE BETWEEN FOINTS EXCEEDS 20. FEET 

REACH 11.9 1, 0 1150,0 1150. 0 3u5 
SEG~ENT 11, 9 1 N •44.0 306 
HVALUE J.n 85 3~7 
SE.GHENT 11,<3 2 C sa.o 30 6 
N V~LUE 0 ,G 55 309 
SEGIIENT 11., 13 3 N 132,J 620,0 310 
NVALUE 0.065 311 
SECTION 11. 9 312 

• 669, 820. 0 -869. Bi1,q, ... 7q5 • 0 ao1.o 313 
... E,65, 8J 6, & •635, 807.<+ -300, 799.3 3 l '+ 

' '. 
',.,.., 

~ ............. ··-·~ ..... .- .. -·· 
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·- 0 3/12173 

. ,,, .• 
FLAT RIVER FLOOD HAZARD ANALYSES, - MONTCALM, CO,; MICH 
DAM GATES CLOSED DATE. OF COMPUTER RUN AUG, ,.7•' 

\ ' !s ,> - L ~t, ,, , 

--- ·--------"-: "-,"-- ·---~· - , ,80/80 LIST OF INPUT DATA---•--------------------~-.--

ENOTABLE 

ROAD: 
BPR 
PIER 
GIRDER 

ENOTABLE 
SECTION 

ENDTABLE 

-260, 799,5, -232, 797,g -202, 799,8 315 
-1~J. 7'37. 5 I •lf-4. 
,e. ---->1-1qo.o;·--- 33,, 

797,1 -29, 190.i. 31& 
···--1sJ,i' - ··••so •. · ·• 191.0 317 

g4-. 7g.13,,6 132. 02 □ .o 318 
319 

HAX
0 

ELEV DIFFEREIJCE' BETWEEN FOINTS EXCEEDS 2G, FEET 
,"1..,, l't 

.... '-. u 
12. ~ 
785, g 
BO<,, 8 
-57.4 
57. 6 

12, C 
-&o~. ---
-2 □ v. 
-57.lt 
-12. 
18, 
s2. a 
100. 
250 • 

s 
20, C 
802. 1 
801', • 
818.5 

830. 
80 4. a 
806.4 
786. 9"-
7 85 • 3 
80 2. 2 
BJ 9. 5 
830. 

-

150,0 
3 

25.C 
•57.4 

-500, 
.. 1 o a. 
-52.4 
□• 
27, 
57. 8 
1sa. 
-57, 4 

150.0 
3 

0,65 
802.1 

812.6 
805,.7 
799. 7 
766.'J 
787,3 
8G 2. 4 
813, 3 
7 gg. g 

-300. 
-0 □ .1 
-22. 
5, 
33, 
ou. 2 
250 • 
57.8 

804,2 

805,1 
805,<, 
787,8 
786.5 
76'3. J 
808,5 
823,9 
eoa.s 

32 □ 
321 
322 
323 
32<, 
325 
326 
327 
328 
329 
330 X 
331 
332 
333 
334 
335 X 
336 

--------------~-~-~-----------DATA POINTS REORDERED BY PROGRAM ACCORDING TO X VALUES 

REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

ENOTABLE 

12. 1 
12. 1 
0 .o 85 
12. 1 
0, 0 55 
12. 1 
0,085 
12. 1 
-co(,. 
-300, 
-so. 
-5. 
➔ 9. 
1 JE,, 
282. 
500, 

1.0 
1 

2 

3 

830,0 
8J 7. & 
R·J □, 8 
785, 3 
791. 6 
797, 2 
80 B, 9 
8 3 0, Q 

OUPL IC ATE X POINTS NOT CHANGED------------------------------
2J0,0 200,0 
N -60.0 

C 55, 0 

N 500.0 

-?67. 819 .5 
-280. 805. 8 
-6 Q • 797,0 
5. 791,2 
55, 795,0 
150. 802,1 
299, 809. 2 
... 5. 5 790, 8 

830,0 

-s2g. 
-100. 
-41. 
13. 
100. 
250, 
500 • 
-4.5 

812.6 
602.3 
791,6 
7g o. 3 
79 4, 8 
ao 0. g 
624,5 
790.8 

337 
338 
339 
340 
3•1 
342 
343 

J "" 345 
3 •5 
3lt7 
348 
349 
35 □ 
351 
352 
353 

------------------------------DATA POINTS REORDERED BY FRDGRAH ACCORDING TO X VALUES 

REACH 12. 3 1,0 
SEGMENT 12, 3 1 
NVALUE 0.085 
SEGMENT 12. 3 2 
NVALUE a.ass 
SEGHENT 12, 3 3 

DUPLICATE X POINTS NOT CHANGED------------------------------
goo. o 900,0 
N -ss. 0 

C 100,J 

N 800,0 830,0 

35• 
355 
356 
35;" 
358 
359 

PAGE 7 •• .. , 
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FLAT RIVER FLOOO HAZARO ANALYSES•- MCNTCA~M Co., MICH 
OAM GATES CLOSED OATE OF COMPU;ER RUN _AUG, 74 

' . , .. 
DATA------:----------------.--------------• ---- _ _:_.:;.:;_-~_.:;.~·--~'...---BO/ 8 0 LI SJ, OF INPUT 

NVALUE a. a 8 5 360 
SECTION 12. 3 ,, ..... -l ~ 361 

-17:.; • ... g3f.O , -
.-17 0 • 

•" 
819. 2 -11+0. 818111+ 352' 

'"',10 t. 801. 2 -55. 7g5.g -52. 79 '+• 0 363 
-35. 7g2,g 5. 7g2.6 ,5. 793,1 36, 
52. 79 4, 1 63. 7g1+, 5 103, 7%.5 365 
200. 7gg.5 '4Ct O, 809,2 600, 812.3 356 
790, 

" 
,, 51g. 1 aoo. szs.s 800. 83 □ .o 367 

ENDTABLE 368 
REACH 12~ 6 1.0 goo.a g 00. 0 35g 
SEGMENT 12. 6 1 N -38,0 370 
NVALUE 0 ,0 BS 371 
SEGMENT 12. 6 2 C 37,0 372 
NVALUE a. a 55 373 
SEGMENT 12. 6 3 N C gee.a 830, 0 374 
NVALUE o. a a 5 375 
SECTION 12, 6 376 

-135, BJ □• a 
·--13 5, 817,9 -98, 816,3 377 

-68. 80 z. 2 -38, 797,0 -33. 79 4, 7 378 
-14. 791,5 -g. 791,5 a. 7gz.3 3 79 
15. rn. 7 33. 7g4. 6 37. 795-,9 380 
2 00, 80 0 , • 3 0 Q , 800.7 376, eoi;.g 381 
386, 81 ':!. 8 60 0 , 815.6 700. 814,7 3B2 
g~o. 818. g so O, 830,0 383 

ENDTABLE 384 
REACH 12,9 1.~ 8 CD. 0 770,0 385 
SEGMS:NT 12, 9 1 N ·52.l 386 
NVALUE il, G 85 357 
SEGMENT 12, 9 2 C 50 • lJ 388 
IHALU£ 0. 0 55 35g 
SEGMENT 12, 9 3 N 250.0 830,0 3go 
NVALUE 0, 0 8 5 3g1 
SECTION 12, 9 3g2 

-~o.:. 810,0 "''+ 0 C. 81g. 2 246. 811. 0 3g3 
-238 BC! 3, CJ -sz. 7g5.9 -31. 7CJ 3. CJ 3g, 
-2(1. 7g4, It -g. 792.3 32. 7g3.1 3g5 
43. 7g5.1 50 • 798,1 68. 810.4 3% 
100. HO. 5 200. 816. 2 250. 822,0 3g7 
25LJ. 83 □ .n 

--
-CJ. ~ 19z.g -8.5 1CJ 2 • CJ 398 

ENO TABLE 3gg 
___________ ......................................................... CATA POINTS REORDERED BY PROGRAM ACCORD! NG TO X VALUES 

OUPLICA IE X POINTS NOT CHANGED----------------------------•-
ROAD 13, C 2. 7 10 0. 0 100.0 "'a 
BPR 13, ~ A 3 4 401 
PIER 7CJ1.1 2 • 0 7CJ1.8 2.0 ,o 2 
GIRDER 812.7 808,7 0 0.8 2.0 l+O 3 

-83,0 812,7 ... 5 0 • U 808,7 ao.o 812,1 4U4 

PAGE 8, 
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..•••• ,fLAT RIVER FLOOD 
DAM GATES CL DSED 

' •, .,.~ ' '·i' 
HAZARO •ANALYSES· C MONTCA,LH,co.,; ~ICH 

DATE OF COMPUTER RUN,~UG 1 74 

--- . _________ . ',·-, -·--___ ' .. , ... ---80/80 LIST OF INPUT DATA-----------,'-------------.--·. 

a~.~ s16.1 
ENOTABLE 
SECTION 13.'t .... ·-- - i. -·-

ENOTABLE 
REACH 
REACrl2 
REACH 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVAlUE 
SEC TI ON 

ENOTABLE 

-soc. 
-30:} • 
-so. 
-48 • 
11. 
8 o. ' 
250. 

13, L 2 
12. g 
13. 5 
13. 5 
0 ,iJ 85 
13. 5 
o. 0 55 
13. 5 
0, 0 B 5 
13,5 
-JOO, 
-236. 
-100 • 
-41, 
44. 
146 • 
25() • 

REACH 13. 99 
REACH2 14. 1 
ROAD 14, 0 
BPR 14. e 
PIER 
GIRDER 

ENO TABLE 

795.!; 
80?, 8 
-"-5, 3 
45o3 

SECTION l•.O 
-13 GO• 
-45, 3 
•31, 
0. 
35. 
2 Ou, 

831.0 
813. 7 
BO 5. 9 
795,7 
793,4 
BH. 4 
S 3 0, 0 

1. 0 
a.a 

-50). 
-200. 

······~11. 

-28. 
37 •, 
BO• 

50,0 

1,0 150,0 
1 N 

..... 2 ...... ________ c ______ _ 

l 

g10.o 
811. 0 
BU 1, 4 
796, 3 
797, 7 
80 9, 2 
830,0 

1. 0 
a.a 
2.1 
A 
6, 6 
BO 6. 6 
812. 4 
812, 4 

B 30, 0 
812, 4 
795,B 
7q5,1 
7%, 0 
812. 8 

N 

-300, 
-217, 
-so. 
-27, 
10 0 • 
1 96, 

150,0 

50, 0 
2 

□ .o 
-45, 3 

-1000. 
-45.3 
-21. 
12. 
'-15, 3 
10 0 0 • 

819,5 
812,4 
8G5.2 
795, 1 
7%, l 
816.1, 

50, 0 

150,0 
-46,a' 

44,0 

250,0 

815,0 
8J6.2 
800, 5 
794,3 
798.5 
816.3 

150.0 

so.a 
7 

o.s 
806.6 

815.9 
798, 8 
794. 9 
792. 6 
798.2 
615, 9 

-1.to o. 
-so. 
-58, 
-9. 
69. 
250. 

830.0 

-zso. 
-20 0 • 
-46. 
22 • 
13 6 • 
208, 

-soc. 
-39, 
-9. 
24. 
1+5,3 
1000. 

816.5 
812. 7 
797.2 
1gz.3 
808,7 
822,B 

812,8 
80 4. 5 
798.5 
794, 4 
80 3, 1 
820,4 

813,6 
796,3 
7%.0 
79 3. 0 
812.4 
830,0 

405 
406 
40 7 

a., 

408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
C.48 
4C.9 
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~ FLAT liIV£R FLOOD HAZARD ,ANALY
0

SES ,- MONTCALM CO,, MICH 

Pl ', 

L:l 

;; 

I ' 

' ) 
•.) 

v 

v 

,; 

,J 

u 

V 

cj1 .. , 

DIM G~TES CLOSED. DATE, OF COMPUT~R ~UN ~UG, 71+ ' 

--------·--- ··-···_·-···-··--·-··_80180 LIST 0~ INPUT 

... ,200.J 
-76,0 

DATA·-- , --- , -------------------- ._ 
END TABLE 
REA°CH 
SEGMENT 
NVALU!:: 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

ENOTABLE 

,14.11 

1c...1 .... 
0,085 
11..., 1 
0, 0 55 . -

1.0 
1 

3 

20 0, 0 
~ 

____ c. 

N 14. 1 
0,085 
14, 1 
-1300. 

-·-. -·-• -.--- ----- ___ ,,_ 

-31) ('. 
-76. 
32. 
8 7, 
123. 
152, 
415. 
-23.5 

830, 
82 z. 
13!) 7, 
Bl+. 8 
8 00, 6 
q 12, 3 
8D7, 2 
-313. 
79 4 • 

-1000 
!22 8, 
-i.+2, 
48,6 
S6, 
136. 
20D. 
423, 
-22,5 

8 7, 0 

1500, 

825, 
821, 
796, 
797.7 
8:H. 5 
611'. 
8[7,8 
821,9 
791+, 

• _,. ,. !, 

830, 

-500, 
-200. 
-23, 
81. 
113. 
153, 
30 o. 
1500, 

823, 
80 9, 
79 2 ,5 
798,'+ 
811,1 
80 3~ 1 
808,1+ 
830, 

1+5J 
451 
452 f •• 

453 
451+' 
455 
1+56 
457 
456 

, 459 
400 
1+&1 
1+&2 
463 
461+ 
1+&5 
1+60 
467 
468 

------------------------------OITA POINTS KEOKOEREO BY PROGRAM ACCORDING TO X VALUES 

REACH 
SEGMENT 
NVALUE 
SEGH::NT 
NVILUE 
SEGMENT 
~VALUE 
SECTION 

ENO TABLE 
REACH 
S EGHENT 
NVALUE 
SEGMENT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

. DUPLICATE X POINTS NOT CHANGED-----------------------------• 
14,3 1.0 SUJ,U 880,0 
1 ...... 3 :;_ ___ t-, -81,0 
u,065 
14. 3 2 C 11. o 
0 .o 55 
14, 3 3 N 90 □ ,o 

o, a 85 
14, 3 
-SIJ U. 830,0 -50 C:, 622,9 
-3Di;, 810. 3 •10 0, 799,0 
-78, 7%, 0 -54, 794,9 
-16. 7q7, 7 g, 791+,2 
53, 7g5,o 77, 797.2 
315. 812, 9 503, 816 ,2 
8UO, 316, 7 1301, 821,Lt 
814, 82 3, I+ so ,J. 825,9 

14, 5 1. a g~o.o 880,0 
1 l+, 5 1 N -47,0 
0,065 
14, S 2 C 41,U 
0, 0 55 
14, S 3 N 1'+00,0 - ·---- ----0, 085 
14, S 
-87, 830,0 ... 47, 800.9 

830, 0 

-400, 
-81. 
-34, 
32. 
93. 
700, 
813. 
900. 

830.0 

-38. 

79 5, 2 
80 l.t • 1 
816. 7 
821,5 
830.0 

l+o9 
I+ 70 
I+ 71 
472 
I+ 73 
4 71+ 
I+ 75 
I+ 7E, 
477 
476 
I+ 79 
460 
481 
482 
I+ 6 3 
481+ 
465 
480 
487 
488 
489 
490 
491 
492 
~93 
I+ 91+ 
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1 ~ FLAT RHER ctOOO HAZARD ANALYSES. - MONTCALM.CO,,, HICH, 

DAH GATES CLOSED DATE OF COMP~TER RUN AUG; 74 
.. ,, ,,, 

-.:'~----- ----.-----=---i--- -~ :~:- B 0/ 5'0 LI ST DF INPUT DATA---' --- '---------------------•-' 

(jJ 
ENDTABLE 

REACH 

Cl 
SEGMENT 
!JI/ALUE 
-:::~i.M~NT 

;d, NVALUE 
SEGMENT 
NVALUE 

u SECTION 

u 

•15, 7g5, i; 18, 794. B 
1GO, 601,0 ~--- 217,., .. , _ 600,0 
1:'ll"I ..,.,". 
5 JO, 
9 00, 
140 0 .-

814,2 
817,1 

----~ 924.0 

,. nn 
.. ',,I:., • 

7 JO. 
10 0 0 • 
140 !.. • 

.or:.:. ,. 
Ul,/Ot-. 

616,7 
818,5 
830, u 

41, 798,7 ' 495 
220, 602,3 4% 

497 ,_ n~ 000 0 ...,..L • uu:.,. u 

800. 813.5 
130 □ • 51•g. 1 

~AX 
i.c 

ELE~ DIFFERENCE BETWEE~ FCINTS EXCEEDS 

498 
499 
500 
501 

20. FEET 
502 14, 7 

1 £.., 7 
u, 0 65 
14.., 7 
0,055 
14. 7 
0,085 
1 !+, 7 
-25C, 
.. 57, 
19, 
100. 
-4~ □ ;. 

.. --

800,0 . 760,D 
1 N -57,0 

C ca C 

., "· ... 
3 N 700, 0 

a Jo. o -164 • 81&,6 
au a. r;·-- --·-s 1+ .. 798, 3 
796, 8 
80 0, 6 

- BQ 7.; 4 

54. 
2 0 0. 
S:JO., 

798,5 
8[l4, 1 
812;5 

830,0 

-79. 
-30, 
59, 
30 0, 
700. 

817.6 
79 6 .9 
800.6 
805,2 
815. 9 

503 
5C4 
?J5 
5G6 
507 
SU 8 
509 
510 
511 
512 
513 
51¼ 

( • , PAGE 11 •

• •·•+ _ ...... 
'' 

' 
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•••• _,,.JPlj ,- i,+-+->••"r,-,t 

~. ·- .,. --- ---.. ---------~ ----- ....,.. ....... - - - - ..... -;--- --

"'I ,......__.,......._ ____ ..](IO • 
U ENDTABLE ~ 830,~-----· _ ---··--·- -·------------.;t~----------
, ) 

u 

u 

I.J 

REACH 1'+, 9 
SE GHENT 14, 9 
NVALUE 0,085 
SEGHENT 1't, 9 
NVALUE O, 0 55 
SEGMENT 1'+,9 
NVALUE 0,065 
SECTION 14,9 

ENDTABLE 
REACH 
REACH2 
ROAD 
BPR 
PIER 
GIRDER 

ENDTABLE 

-.301,;, 
... 17 '+, 
33, 
2 □□ • 
600, 

14,% 
15, 1 
15, C 
15.Q 
799. 2 
018,8 
"'88 IQ 
68, 0 

., ... 
1 • 0 800.0 
1 h 

2 C 

3 N 

830,0 -275, 
80 9, 7 -71 .. 
797, 8 EO, 
80 6. 6 30,), 
814, 6 eu u. 

1,0 750, G 
D • IJ 
2,7 5 0, 0 
A 3 
5,!'.I 7913,7 
817, 2 0,0 
819,4 -88,0 
819,4 

720, 0 
-71, □ 

100.0 

8 co, 0 

818,1 
803.1 
BOO, 5 
812,0 
813,8 

700,0 

50,0 
5 
5,0 
U,65 
817, 2 

830,0 

-223, 815, 8 
-51+, 798,8 
100, 804 ,9 
400, 814,0 
8UO, 830,0 

798,2 5,0 
2,9 
68,Q 817,2 

517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
53J 
531 
532 
533 
534 
535 
536 
537 
538 
539 
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,,,,.. 11 FLAT RIVER FLOOD HAZARD ANALYSC:S -· HONTCALM, CO,, HICH 
OAH GATES CLOSED ·DATE OF COMPUTE~ RUN; AUG, 74 

-------------- • _,._ · ·--- .,._,,. • ... ao'i80 
SECTION 15.Ci , ' , 

-1000. 830, 
-88. 
-7, 
4 7. 5 

' ... ··100. 
19. 

ENDTABLE 

s1g.·'+ 
BOO• 1 
800. 
819, '9 
799.4 

-1000. 
-aa. 
20. 
88, 
1000;- --
21, 

e21.1 
81D .5 
796,8 
612. 

. 819.1 
799, 4 

OATA------------------------------

-700. 

34, 
88, 
'1000, 

61 9', 5 
6 0 C', 6 
79 9. 6 

83 □ • 

540 
541 
542 
543 
544 
545 
54& 
547 

-------------~-----·--•; ___ ~'--·----□ AT A' P CI NTS Re ORDERED BY F~OGRAH ACCORDING TO X VALUES 

REACH 
SEGMENT 
NVALUE 
SEGHoNT 
NVALUE 
SEGMENT 
NVALUE 
SECTION 

ENDTABLE 
REACH 
SEGMENT 
llVALUE 
SEGMENT 
NVALUC: 
SEGMENT 
NVALUE 
SECTION 

ENO TABLE 

REACH 
SEGM!':NT 
NVALUE 
SEGMENT 
NVALUE 

15. 1 
15. 1 
il .o 8 5 
1 s. 1 
0 .o 55 
iS. t 
o.o 85 
15, 1 
-90C, 
-ao .J. 
-453. 
-as. 
-36, 
45, 
1:)2,. 
900, 

15. 5 
15. S 
iJ .o 85 
15, 5 
0 .o 55 
1s. s 
a .o 85 
1s. s 
-744, 
-482. 
- .)'1 \,, • 

-79. 
-21... 
86, 

15, g 
.15, 9 
o. 0 85 
15.9 
a. o 55 

DUPLICATE X POINTS NOT CHANGED------------------------------
1. Q, 

1 

2 

3 

. -· -

1CO,O 100,0 
N -1oc.o 

C 83,. B 

" g{j,ij,ij 

---·-·-··- ..... - ~ ·--· ""·-···-~---
33C,0 -900, 824, 9 
818,7 -700, 815,6 
H2,8 •334. 606, 3 
~a 3. 3 "70~. 6G1,9 
799. 2 -12. 799.1 
799,1 62, 800,6 
819,6 30 J • 619.6 
,j16 • 3 soa. 830.0 

1.0 70 Q, 0 700,J 
1 N -79,0 

2 C 86, 0 

3 ~ 121,J 

630, -74 4. 617,7 
815.J -481. 81€,. 4 
n• • n --2'+ C • 000 ' 0.1 .1. s:, u,.:o. f 

616,5·--· -63 • 600, 5 
799, 7 c3, 80J,9 
8C i... 8 121. 830, 

830. 0 

-e4g. 82 3 • 9 
-60 D, 612. S 
-100. 80 4 • 4 
-5 Lt, 80 0 .1 
11, 79 6, 6 
83,8 80 9 .s 
800. 61CJ,4 

63J,O 

-soo. 814 ,6 
-391. 81 E: • 5 _,..I'\.., ooc -,1,1 (. l)l,I ;,, • 

-44, 79 9, 2 
76, 80 J, 8 

HAX ELEV OIFFERENCE BETHEEN POINTS EXCEEDS 
1, 0 
1 

2 

cso.o uo.o 
N -61,0 

C '"" f u. lJ 

548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
556 
559 
560 
561 
5&2 
563 
564 
565 
566 
567 
569 
569 
571 
571 
572 
573 
574 
575 
576 
577 
577A 
57B 

20. FEET 
579 
580 
5 B1 
582 
583 

1 -

- . . ' , ....... 



: '1 ' ', • FLAT RIVER ~LO~Q HAZARO ANA(YSES - MONTCALM CO,, MICH 
□ AM GATES CLOSE □ □ATE 6F COMPUTER' RUN AUG 1 ,74 

,') ' ' 

----•----. ---- '• ---- - .,.. ... ··• --8C/80 LIST OF INPUT OATA--------------------------- .--

) 
SEGMENT 15.9 3 N 2C O. 0 830,0 584 
NVALUE J. 0'8 5 ' 585 
SECTION 15. 9 -----,-·' ...... -. - -- ... 

586 ' 

'') 
-1780, 830,G -1780. 828,9 -1700. 824.8 587 
-1600. 624, 1 '-15C.O, 822,0 -1400, '824, 2 588 
-115C. ,<317, 3 -8JG. 817.5 -60 0 • 614, 3 589 

i.'.> 
-1+10. 808.& -28 5, 810. 3 -145. 61 0 • 0 590 
-1<+1+, 813, 1 -89, 612 • 6 -61, 607.2 591 

I '"'61. 80 5, 0 -56, 801. 7 -42. 800,7 592 

(0 
-11+. 801. 7 25, 7Y8,I+ 53. '801, 2 593 
7 ~. 8C 4, o gs, 819,7 121. 62S,1 59!+ 
2JO, 830.0 24,5 600,iJ 25,5 80 0, 0 595 

Q 
ENOTABLE 5% 

------------------------------□ATA PCINTS ~EOROEREO BY HO GRAM ACCORDING TO X VALUES 
DUPLICATE X POINTS NOT CHANGE □------------------------------

{,j 
ROA □ 10.0 2. 7 !GO, 0 100.0 597 
BPR 10.a A 3 7 598 
PIER 799. 3 

"· 3 
601, 5 4,3 599 

!;.) 
GIRDER 820. 2 811,7 0 0.8 2.0 600 

-67, O 815,7 -87, 0 811, 7 87,0 819.1 601 
81: u 82 3, 4 602 

ENOTABLE 603 
It,/ SECTION 16. Ci 601+ 

-1000.0' . 830. 0 -1000. 817. J -591. 814,9 6J5 
-40C. B :!.1. 1 -300, 810 • 7 -200. 812, 5 6C6 

1.) -67, 815.4 -67, 8 00, 5 -5 a. 800,5 607 
-29, 796,4 o. 8 uo. 5 29, 60 i. 4 60 8 
58. 80 4 • U 87 • G 09. 2 87. 823,1+ 609 

,_) 228. 830.0 610 
ENOTASLE 611 
REACH 16, D 2 1, 0 5 D, 0 so. 0 612 

\ .J REACH2 15, 9 0. 0 613 
REACH 16,5 1.D 20 0. 0 200.0 614 
SEGMENT 16,5 1 N - 10 0. 0 615 

u tlVALUE 0.085 616 
SEGMENT 16, 5 2 C 128,0 617 
NVALUE 0, 0 5 5 618 

V SEGMENT 16,5 l N 171,0 830,0 619 
NVALUE o. o 8 5 &2J 

'SECTION 16, 3 621 
,; -1235. B 30, 0 -1235, 826,1 -1100. 821.4 622 

-10 90. 819.7 -1000. 819,4 -9o a. 81 a. o 623 
-coo. ~17. 0 -575, 817 .6 -40 0, 613,0 624 ,., 
... 30 C. 811. 7 •248, 814. 0 -200. 813 .9 625 
- 10 0, 81 u.. 3 -87. 809. 8 -74, 802.9 626 
-52, ~JO. 0 -42 • 80•J.3 -36. 80 2 • 1 627 

t_,.' -4. 13;) 2, 5 2Q. 802.2 51. 80 1. 1 628 

·~· 
u 

(i) 

,. 
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FLAT RIVER FLOOD HAZARD ANALYSES• - MONTCALM co.; MICH 
DAM GATES CLOSED DATE OF COMPUTER RUN· AUG,, 74 

'• I •' _... •I •" -" , • • • 

------•·•·•-••-~-------------•8□ 18 □ LIST OF INPUT DAT A•-•-••••--·•·• ••••• --•·•----- -
87., BU4.0' '128.' 807.6 171. 830,0, 62'9 ' 

ENOTA9LE 630 I 1 

.MAX ELEV CIFFERENCE BETWEEN POINTS EXCEEDS 2 □ • FEEi 
6H REACH , 16,95 1. a 150,0 

ilE A CH2 16. 5 J • a 
TITLE HABAS IS 
REACH 2 O. C 

-----... CR!:E K - ' -
1,0 110.c 

SEGMENT 2 Cr. G 1 N 
NVALUE 0, 125 
SEGMENT 2J.c 2 C 
NVALUE 0 .o 55 
SEGMENT 20,G 3 N 
NVALUE 0,125 
SECTION 21.c 

- +O C. 790. -400. 
-2 □□• 774.2 -100. 
□• 771. 2 20. 
7+. 706. 4 ,2ov. 
4'JO • 78 7, 8 40 0 • 

ENDTABLE 
TITLE OAH GATES CLOSED 
COMPUTE 9,7 16,95 9,7 

150. 0 
632 
%4 

150, □ 947 
-~-31.0 948 

949 
3 □ ,o 95□ 

951 
ztoo.a 79 □ .o 952 

953 
954 

779.'5 -30 □, 774,3 955 
773.4 -31. 772.6 956 
770,9 3 □, 771,8 957 
787,3 300. 787,2 953 
790. 959 

%0 
xxxx 
611AX 

--··-••-----------•-···•-••··-END OF 80/80 LIST••·•••••••••·-·••·•••••··•••-• 
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