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182 STREAMS TRIBUTARY TO LAKE HURON 

Peak stage:~ and d1soh - r C - - - v. - -- - ' ---

water 1ctage Discharge Water Oage 
Discharge year Dato h,eight 

( cf.:i) year Dato :height ( cfa) ( feet) (feet) 
~ Apr. 1, 1904 19.0 - 1950 July 18, 1950 12.5 5,950 

1910 Mar 6, 1910 15.0 - 1951 Dec. 4-, 1950 12,0 5,450 
Dec. B, 1950 11.1 4,560 

1911 Apr. 7, 1911 12,5 - Jan. "· 1951 10.e 4,340 
1912 May 22, 1912 18 .5 - Feb. 21, 1951 14,09 7,830 
1913 Mar 15, 1913 • 14.7 Feb, 27, 1951 13.1 6,620 
1914 Mar,28,31,1914 15.5 - Mar. 31, 1951 9 .4 3,220 
1915 Feb. 25, 1915 12 9 - Apr. 26, 1951 13,0 6,500 

1916 Mar. 30, 1916 18 .9 - 1952 Nov. 14, 1951 10.3 3,940 
1917 Apr. 6, 1917 13. 7 - Jan. 17, 1952 9 .6 3,360 
1918 Mar. 21, 1918 17 .o - Feb, s, 1952 11.2 4,680 
1919 fllar. 18, 1919 15, 2 - Mar. 12, 1952 12,60 6,060 
1920 Mar. 17, 1920 12, 8 - Mar, 20, 1952 9.9 3,620 .. Apr, a. 19sz 10. 7 4,260 
1921 Apr. 25, ,1921 12. 7 - Apr. 14, 1952 12.2 s',650 
1922 Apr,12,18,1922 13.6 -
1925 ""' 16, 1925 15.2 - 1955 Mar. 5, 1953 10.5 4,100 
1924 "'' 10, 1924, 15 .5 - Ma.r. 16, 1953 11.0 4,500 
1925 Mar. 22, 1925 12 .a - May 5., 1955 11.7 5,150 

Aug. 9, 1955 9.4 5,220 
1926 Mar. 24, 1926 15.6 -
1927 Mar. 14, 1927 15.5 - 1954 ~b. 17, 1954 15.2 6,740 
1928 Apr. 8, 1928 15. 7 - ~b. 22, 195-l 12.4 5., 650 
1929 Apr. 6, 1929 18 .5 - 11'.ar. 20, 1954 9.9 5,620 
1950 Feb. 26, 1930 15,0 - Mar. 26, 1954- 1:3.54 7,100 

Aor. 28, 1954 10.6 4,180 
1951 M:ar, 29, 1951 10.4 -
1952 , Mal". 27, 1952 11.8 - 1955 Mar. 4, 1955 9.0 3,000 
ll2L Apr, 2, 1953 13 • - Mar. 12, 1955 10.80 4,540 

1958 j..,c,. 7, 1958 16 .8 - 1956 Mar. 0, 1955 15.10 6,620 
1959 Apr. 19, 1959 11,2 - Apr. 50, 1956 10.7 4,260 
1940 Mar. 51, 1940 12.5 - May 7, 1956 12.4 5,850 ,., 11, 1956 11.6 5,050 
194.-1 Mar, 15., 1941 9 •• - May l.3, 1956 11.49 4,950 
1942 Mar, 1a, l'HZ lS.O -
1945 Peb. 24, H!45 15,4 - 1957 Apr. 8, 1957 8.40 2,560 
1944 Peb, 27, 19"'4 10 0 -
194.5 .. , 18, 1945 11.9 - 1956 Mar. 6, 1958 a7 .64 1,940 

1946 Mar. 6, 1946 16. 7 - 1959 Mar. 26, 1959 11.72 5,550 
1947 Apr. 6, 1947 17 ,6 - Apr. 4, 1959 15.75 7,400 
lS48 Har. 20, 1948 ,20,8 18,C<)O 

1960 Dec. 29, 1959 10.25 4,090 
1949 Feb. 16, 194..9 11.64 4,9.50 Apr. 1, 1960 16. 70 11,400 

Feb. 26, 1949 9 5 5,010 
1961 Sept. 27, 1961 7.50 1.,800 

1950 Jan, 26, 1950 9, 7 3,1'70 
Mar. 9, 1950 10,9 4,220 1962 Mar. 20, 1962 12.88 6, ,ao 
!'.ar. 28, 1950 16 60 11, 3·00 ""' 5, 1962 9.92 5,850 
Apr 5, l950 16~ 10,80~ 

a Occurred preceding da;,' (backwater fr,:>m 1oe). 
~.--Readings from Juiri.e l, 1912, to ,Aug. 31, HH9, are probably about 2 ft too h1gh. 

1515. Cass River at Fr2nkenmuth, Mich 

Locatton --Lat 43°19 135n, long 83"44 1 50'', in sec.2?, T.11 N., R 6 E., on right 
bank nalf a mile west of Frankenmuth, 3.4 miles upstream fron~ Dead Creek, and 
5.4 mtles downstre~r. frc~ Ferry Creek. 

Dratnage area .--848 sq m1. 

Gage --Nonreccrdlng prior to Oct. 1~ 1936; recording thereafter. At site half 
a mile upstreao at datum 1.81 ft lower prior to March 1909. At s1te half a 
mile do:,;nstrealil at datum 0.04 ft higher July 18, 1935, to Sept 30, 1936, 
and June 20, 1939, to Sept. 30, 1949. Datum of gage is 583 % ft above mean 
sea level, datum of 1929 (levels by Michtgan Department of Conservation). 

Stage-discharr relation. --Defined b~r current-oeter measurei:tents below 16,000 
d s prior o 1949 aniI below 12,000 cfs since 1950 

Bsnkfull stage.--17 ft. 

Re!:!arks. - -cnly annual peak shown for 1908. Base for parttal-du:ratlon series, 
--r,wo cfs. 

\ 

i 
1 

STREAMS TRIBUTARY TO LAKE HURON 

Peak d d1 C •--·· ---o~~ -••- --~-.. -•c,-- -• ---- ••••-• -- .. -... .-,., --•, 
Wate·r Gage D:1soharge Water 
yee.r Dato height ( ofs) yea1r 

(feet) 
1908 Mar, 16, 1908 21.0 9,550 1951 

1936 Mar. 13, 1936 a16,05 5,200 ----
19i0 Apr l, 1940 15.48 5,650 1952 

1941 Dec. 50, 1940 11 13 2,600 

1942 Mar, 10, 1942 a20, 91 12,000 
Mar, 18, 1942 20,88 17,700 

1945 Dec. 28, 1942 - 4,200 1953 
Feb 25, 1945 al8. 52 4,700 
Mar 16, 1943 20.50 16,100 
May 12, 1945 15, 60 5,420 
June 5, 1945 14.68 4,730 1954 

1944 Feb. 20, 19'-' 15.34 5,180 

1945 May 19, 1945 16 ,07 5,930 
June .3, 1945 17 21 7 ,.360 
June 29, 1945 13.89 4,170 1955 

1946 Oct. 2, 1945 15 05 3,580 
Jan. 6, 1946 a15.34 4,200 
Jan 10, 1946 13.35 5,840 1956 
Mar. 8, 1946 19.08 11,800 

1947 Apr, 6, 1947 20 25 15,400 
May 14, 1947 13. 91 4,170 

1948 Mar. 20, 1948 20 85 17,600 1957 
Apr. 1, 1948 13 53 3,900 

1958 
1949 Feb 16, 1949 15. 22 5,290 

1959 
1950 Jan. 26, 1950 14.18 3,920 

Mar. 9, 1950 16.40 5,600 
Mar 28, 19SO 21.00 12,500 1960 
Apr. 5, 1960 20.84 12,100 
July 18, 1950 16. 79 6,000 

1961 
1951 Dec. 4, 1950 16 .44 5,600 

Doc 8, 1950 15.30 4,6,0 1962 
J=. 4, 1951 16.55 5,500 
Feb, 21, 1951 a18. 98 8,000 
Feb. 27, 1951 al8.54 7,000 

a Backwater from lee, 
b Ooo1,1rred Feb. 26, 1957 {baokWater rrom loci. 
o Occurred Mar, l, 1958 (baokWoter frO!ll ice , 

Dace 

Mar 5, 1951 
Apr 23, 1'.:151 
Apr, 26, 1951 

Jan. 18, 1952 
Fob 5, 1'952 
Mar. 12, 1•952 
Mar. 20, 1952 
Apr 8, 1952 
Apr 14, 1952 

Mar. 5, 1953 
Mar, 16, B5.3 
)'('l.:,, 3, 1953 

s~pt.17. 1954 
Feb. 22, 1954 
Mar. 20, 1954 
Mar, 26, 1354 
Apr 28, lS54 

Jan 7, 19~':, 
Mar 4, 1955 
•13.r. 12, 195t 

Mar 8, 1956 
Apr. 30, 1956 
May 7, 135( 
May 11, 195[ 
May 13, 19~C 

Feh. 27, 1957 

Mar 5, 195a 

Mar. 26, 1959 
Apr. 3, 1959 

Dec 29, 19~;; 
Apr, 1, 1 Jl ::J 

Sept.27, 19Gl 

1'.ar 20, l 3'C'.! 
May 3, l~C2 

:u 

·--··· 
Gage :)!-sc"arg,:i 

'i<e!gn: ( o··~) 
(fee~} 

lt, ')4 ~, ,.or, 
L., 71 :; 'i:2') 
E 'J: ., , .. ,: J 

al7,3G ~, 500 
a20,23 5,500 
a20 OJ 7, lJO 

14 37 .,, :., :, 
lE J2 :: ':J'.l 
17 15 o 500 

a15 10 4 .1:,,~ 
1; c;: ., _;-: 
le ~: 

"' " I 
7,500 

17 G3 7 101) 
14 o .. 3 e-:,: 
15 21 s 'J:::: 
15.50 I 4 SOL 

13 S ,, , 51)C 
u en .: . [~: 
l!: .:: .. ~~: 

ala. 7 3 8,00C 
1€ C4 ~·. ~~~ l 7 'YJ 
17 ;;_::. 

t:'3'.:: 17, 3,, 

bl.3 ca ~, .io::i 

~12 :-. ~ ~ ~ 

al 7 52 0,000 
18 77 8,SW 

,; \' I 
- ::'.~ 

-· - ~ 11 2' 

11 7!l ,',~-•O 

l ~ ~ .. ' 

" ". i 
.. '~- -

1520. Co:;s R1ver at Bricseoort, '1.!.cn 

Location --Lo.t 43°21•3U", long 83°52'55", in t!E~ sec 16, 1' 11 I\ 
--downstream side of h1.Ghw:l:1 bridge in Brrngepor~ ,1"1:. 7 ;-,_l-2:; 

rnouth 

'{ ;, E C,' 

Dra1nage area.--985 sq mi. 

~~ --Nonrecording Datum of gage 1s 5-': l :~: ::.t-:· e -e' ~ se::. 
J~t different datum in 1908 

Banlkfull st:lge --lS ft, US, 1-leather Bureau flood 3tnl!:e, .!.8 .:'t 

Rem:~.--Records t'or flood se::lSons 0:11;, :~urr.'...s"Je,i o., c1 3 :..,-c:: ::: ~>:.: _ 
exc.ept for 1908 Only anriu,~1 peak ,53ge t:1et,5hts are sn:, m 
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n'.f.L.HIIVL:. U~l't~II~ 01 \,,,Vl'4~1UIL.l'H.,J 11"\ULL 
OC"I I\TI\IC" t"\C"Alc."."ITV D rf"'ofl.lC'IC'TC't.trv Tll.01 C' 1 

SA-ND ,$\LT RELA11VF fl F NSITY 
110. OF BLOWS RE0

1
0 TO DRIVE, 2"0.0. SAMPLER 

A SAMPLE I FT.USING 140"HAM- (STD PEN.) 
MER FALLING 30'' --

~"' ""'"""'" 
RY LOOSE ,:'._4 

OSE 4 .:-10 

... DIYM DEr,<SE !O -30 
-

DENSE 30-50 --- -
VERY DENSE '> 50 
~ ----==--=-: 

CONSISTENCY CLAY 
NO.Of BLOWS REQ'D TO.PRIVE A 
,_,. • .,,., ,- 1 r-T llrn,,. 1.d/"'I "UJIUUC'C 2"0.0. SAMPLER 
~:',~":':,!;.' ~~.y::imu •"Tv """'"•••~n (STD PEN.) 

VERY SOFT L2 
SOFT 2-4 
MEDIUM STIFF 4-8 

- STIFF _S::15 

L VERY STIFF 15-30 
HARO 

PLATE F-4 



cu.$ s ~,~-<'. 

C~\7 o~ t)°'c;~o.."' 

l 30a ~+A)<- : z4. ~ 
Do...\ v. 'fY\.. = (> l -Z :s 1 

C.,37,1 'i:? 

Ur, v.7 

'S {) =-=s4 
'S"" :: . o-O'C)'{/,g 

/1-wrYI 

20- }['6 
s ~s. ~ r.., 
~VL\ Sf t.{ 

• o-OC) 34 

f,50. i; 

& 'lJ, & 

0z?-2"ff 

s-/4~ 

I' --J 
& 1-Z.-~ 

~z. ' oft. 

/ 94~ s-+,'J7-e < 20.k 
l,I-Z.S~ ---1,f ~ CJ 3 · I l CI i,aac>) 

(,,~., 
(,JSo 

,,.s @ //1Jcro 

,.012.,;t 
i;z<t:,. '6'6 

- n~ f J,/e ~ h'),J h r2:I.A ;1.\.J 

1/wr,'1' ~ I b ... ~ ~ s ~,;.., ~ ~.s 
'' I 

I 

'\ \ 9 4 z >r' l~ 4r,e- r co e re.fw~ 
'132.ti-



I 
;; 

7..1,p 

'2.'\· 

2'2 

~o 

! ~ I~ 

1 l (a 

,,.. \ l\: 

'2,000 

99.99 999 998 

0.01 0.05 0.1 0.2 

PR□ BABILITY X SI □ DIVISIONS 

99 98 95 90 BO 70 

0.5 2 5 10 20 30 

R 4505 

60 50 40 30 20 10 5 2 0.5 0.2 0.1 0.05 0 01 

± 

40 50 60 70 BO 90 95 98 99 99.B 99.9 99.99 



/, ... , 

D.! II 1,-,---.,,__ 
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/STATION 04150500 CASS RIVER AT CASS CITY. MICH, 

AGENCY· USGS STATION LOCATOR DRAINAGE AREA 359 00 SQ Ml 

I 
STATE: 26 LAT. LONG CONTRIBUTING 
COUNTY: 157 DRAINAGE AREA· SQ MI 
DISTRICT: 26 433503 0831034 GAGE DA TUM, 697 92 (NGVD) 

BASE DISCHARGE 1400 00 CFS 

WATER PEAK DISCHARGE GAGE GAGE HT HIGHEST MAX GAGE GAGE HT NUMBER OF HAR /4DATE DISCHARGE CODES HEIGHT CODES SINCE HEIGHT DATE CODES PARTIAL PEAKS (CFS) (FT) ( FT) 

)}!!,, ~~I~~:: 8460,00 15.80 0 
2740.00 10.58 

! I '' ' 04/01/49 1850.00 

( 1e50/ /oJ/28/50 7250 00 14 31 0 
1~51 02/27/51 4150.00 12.05 0 
1952 03/11/52 3300,00 11,21 0 
1.853 05/03/53 2510.00 9,71 2 10.42 03/04/83 a 

t954 
03/04/53 2200,00 2 10.42 
03/16/53 2430.00 9.62 
03/26/54 4240,00 11, 85 5 

' 02/16/54 3150,00 10,54 
02/21/54 3710 00 11 . 23 
oa/01/54 1430.00 8. ;9 
03/20/54 2060 00 9,0B 
04/27/54 2060,00 9,00 

1955 03/11/55 2990,00 10 29 5 
12/29/54 1710,00 8.59 
01/06/55 1990 00 8,95 
02/23/55 1500,00 2 8 70 
03/04/55 1600.00 8.46 
03/22/55 1430,00 8.21 

1956 03/07/56 3710,00 11. 19 5 
04/03/56 1500.00 8 32 
04/30/56 2830,00 10. 13 
05/06/56 3310.00 10 71 
05/ 10/56 3150.00 10 47 
05/13/56 2990.00 10 28 

1957 04/07/57 1710.00 8,60 2 9 87 02/26/57 2 
...,.,. I,..,. I.,.-, 1400.00 2 U.L./ A.Of ;JI 

04/28/57 1500.00 8 30 
1958 03/05/58 1280.00 7,99 2 9,02 03/03/58 0 
1959 04/04/59 3900.00 11.58 1 

03/26/59 2800,00 2 
1960 03/31/60 6810,00 14.41 3 

12/13/59 1430,00 8.43 
12/29/59 2260 00 9,60 
05/31/60 1420,00 8.34 

1961 09/27/61 1400,00 8.80 2 9 00 02/24/61 0 
1962 03/18/62 3980 00 11 67 

05/03/62 1990 00 9 22 
1963 03/26/63 3170.00 10 76 0 
1964 04/07/64 236,00 5 82 0 
1965 04/08/65 4820 00 12,52 2 12 63 02/10/65 2 

02/10/65 1500 00 12 63 1 
03/06/65 1500 00 11. 28 

1966 03/04/66 2170,00 9,47 

/ 



,. 
03/24/66 -~ ... ~ I, 2130.00 9.42 

1967 03/28/67 8280.00 15.39 7 12/09/66 1600.00 8.63 
04/03/67 2970.00 10.51 
04/07 /67 1660.00 8.73 
04/17/67 3830.00 11. 50 
04/22/67 1870.00 9.04 
06/18/67 1430.00 8 66 
06/22/67 1410 00 8 65 

1968 02/02/68 6400.00 14 83 6 11/04/67 1440 00 8.49 
12/12/67 3000 00 10.55 
12/22/67 2630.00 10.09 
03/27/68 4500.00 12.20 
oa/2e/6s 1410.00 8.35 
06/27/68 2190.00 9.56 

1969 05/10/69 4020.00 11. 71 2 
04/05/69 1870.00 9.04 
04/18/69 1510.00 8.48 

1970 04/22/70 2080 00 9 44 2 
04/09/70 1830 00 9 16 
07/11/70 1710. 00 8 94 

1971 03/16/71 5160.00 12 86 2 
03/01/71 2600.00 2 
04/02/71 1560.00 8 56 

1972 03/22/72 5480.00 13 18 
04/17/72 3430 00 11 06 

1973 04/02/73 4870 00 12.57 2 13 81 01/01/73 8 
01/01/73 4700 00 13.81 
01/19/73 1450.00 9 21 
03/06/73 2100.00 10 18 
03/15/73 3050.00 12 50 
03/25/73 2460 00 9 88 
05/09/73 1660.00 8.76 
05/29/73 1770.00 9 00 
06/29/73 1650.00 8 83 

1974 03/05/74 5960.00 13 64 5 
12/28/73 1630 00 8.69 
01/27/74 4350.00 12.05 
02/24/74 1800.00 
04/04/74 4620.00 12.38 
05/17/74 4730 00 12.43 

1975 04/19/75 5460 00 13. 16 4 
02/20/75 2000.00 10.55 
03/25/75 3600.00 11 24 
04/ 14/75 1760.00 8 89 
06/06/75 1570.00 8 71 

1976 03/06/76 6810.00 14 37 8 
12/15/75 3090.00 10.66 
02/20/76 2700.00 
02/27/76 3120 00 
03/13/76 3980 00 11 67 
03/21/76 3720.00 
,..,., ,,.,o /"7~ 1560 00 v~, <&.Q/ , "' 

04/26/76 2850.00 10 36 
05/07/76 3520 00 11 . 16 

1977 03/10/77 1610 00 8 85 
03/13/77 1410.00 8.32 

1978 03/24/78 4570 00 12.51 • 12/02/77 1780 00 

0 r-, 



' ' 

if 
1979 

1980 

1981 

1982 

1983 

1984 

1985 

03/29/78 
04/01/78 
04/05/78 
04/14/79 
03/05/79 
03/18/80 
12/26/79 
04/04/80 
04/15/80 
09/05/81 
02/20/81 
03/01/81 
04/29/81 
05/ 12/8 1 
09/28/8 1 
03/31/82 
10/02/81 
10/07/81 
03/15/82 
06/02/82 
04/15/83 
12/26/82 
03/29/83 
05/03/83 
06/18/84 
11/17/83 
12/13/83 
02/14/84 
03/17/84 
03/22/84 
03/26/84 
04/18/84 
05/26/84 
04/06/85 
11/12/84 
11/16/84 
12/22/84 
12/30/84 
02/28/85 
03/12/85 
03/29/85 

3440 00 
3260 00 
3020.00 
3640.00 
1970 00 
2910 00 
1740.00 
2020.00 
2160 00 
4400 00 
3460 00 
1420.00 
1470 00 
3090.00 
2370.00 
5030.00 
3640 00 
1500.00 
4520.00 
2280 00 
2980 00 
1470.00 
1540 00 
2320 00 
5080 00 
1560.00 
1820 00 
4500 00 
2540.00 
3450.00 
1960 00 
2000.00 
1960.00 
8650.00 
1610 00 
2000 00 
1460 00 
4940.00 
4490.00 
5720.00 
4840 00 

11 07 
10.87 
10.58 
11 27 
12 11 
10 44 
8.86 
9.28 
9 51 

13.00 
11 09 

8 33 
8.50 

10. 76 
10.42 
13 32 
12 10 
8.99 

10 31 
10.53 
8.42 
8.85 
9.68 

13.27 
8 91 
9.34 

12 20 
9 97 

11 08 
9 17 
9.25 
9 54 

15 61 
9. 10 
9.72 
8 42 

12 65 
12 19 
13 4 1 
12 54 

~ :·~" 
,i:} 

2 
1 

12 11 03/05/79 

3 

5 

4 

3 

8 

7 

,.. ... ·--- 7,---, ,,.. ,. 



WATER 
YEAR 

1908 
1936 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 

1951 

1952 

1953 

1954 

1955 

1956 

DATE 

03/16/08 
03/13/36 
04/01/40 
12/30/40 
03/18/42 
03/16/43 
05/12/43 
06/03/43 
02/28/44 
06/03/45 
03/08/46 
04/06/47 
03/20/48 
04/01/48 
02/16/49 
03/28/50 
01 /26/50 
03/09/50 
04/05/50 
07/18/50 
02/21/51 
12/04/50 
12/08/50 
01/04/51 
02/27/51 
03/05/51 
04/23/51 
04/26/51 
03/12/52 
01/18/52 
02/05/62 
03/:10/52 
04iOa/63 
04it4/32 
05/03/53 
03/05/53 
03/16/53 
03/26/54 
02/17/54 
02/22/54 
03/20/54 
04/28/54 
03/12/55 
01/07/55 
03/04/55 
03/08/56 

STATION 04151500 

AGENCY. 
STATE: 
COUNTY: 
DISTRICT 

PEAK 
DISCHARGE 

(CFS) 

9550 00 
3200.00 
5650 00 
2600.00 

17700 00 
16100.00 
5420 00 
4730 00 
5180 00 
7360 00 

11800 '00 
15400 00 
17600 00 
3900 00 
5290 00 

12500.00 
3920.00 
5600 00 

12100 00 
6000 00 
8000.00 
5600 00 
4640 00 
5500 00 
7000 00 
3800 00 
3620 00 
4400 00 
7100 00 
4500 00 
Ml00.00 
~Q4() '()Q 
~.oo.oo 
6500,00 
5900 00 
4100 00 
4340 00 
8000.00 
7500 00 
7100.00 
3800 00 
4800.00 
4800.00 
3500 00 
3680 00 
8000.00 

2 

2 
2 

2 

2 

2 

USGS 
26 

145 
26 

DISCHARGE 
CODES 

7 
7 

CASS RIVER AT FRANKENMUTH, MICH 

STATION LOCATOR 
LAT LONG 

431940 0834453 

GAGE 
HEIGHT 

( FT) 

21 .00 

18.98 
16.44 

16 33 

14.04 
13. 71 
15.02 
20 03 

14.37 
16.02 
t7. 15 
16 70 
15 70 
14.90 
18 21 
22.44 
17 63 
14 .04 
15.50 
15 51 
13.53 
13.80 
18 73 

GAGE HT HIGHEST 
CODES SINCE 

2 
1 

DRAINAGE AREA: 
CONTRIBUTING 

DRAINAGE AREA 
GAGE DATUM: 
BASE DISCHARGE: 

MAX GAGE 
HEIGHT 

( FT) 
DATE 

841 00 SQ Ml 

SQ MI 
583. 96 ( t-lGVO) 

3500.00 CFS 

GAGE HT NUMBER OF 
CODES PARTIAL PEAKS 

0 
0 
0 
0 
0 
2 

0 
0 
0 
0 
1 

0 
4 

7 

5 

2 

22 44 02/17/54 4 

2 

4 

• -·- .... .., ... ·.1••· ........... 'j:<-'-~ -"'= .......... 



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

® /5/5 -~~~i~, . 0:;j ,,,, 04/30/56 5200 00 16 04 

~ 
05/07/56 7550.00 17.90 
05/ 11/56 6500 00 17.22 
05/13/56 6800.00 17 .38 

1957 02/27/57 3400.00 13.34 2 13 68 02/26/57 0 
1958 03/05/58 2760 00 12 11 2 12 34 03/01/58 0 
1959 04/03/59 8560 00 18.77 1 

03/26/59 6000.00 2 
1960 04/01/60 11900 00 21 00 

12/29/59 4320 00 14 86 
1961 09/27/61 2590 00 11 78 0 
1962 03/20/62 8870 00 19 64 1 

05/03/62 4610.00 15. 51 
1963 03/26/63 5290.00 16 32 0 
1964 05/01/64 615 00 6 50 0 
1965 04/09/65 7330.00 18 36 2 

02/12/65 5000 00 18 22 
03/07 /65 6300 00 18 33 

1966 03/25/66 3440.00 13.74 2 13. 91 03/05/66 0 
1967 03/29/67 11000 00 20.60 3 

04/04/67 4680 00 15 60 
04/18/67 6220.00 17 32 
04/23/67 3840 00 14.40 

1968 02/03/68 11000.00 23 37 4 
12/13/67 5040 00 16 04 
12/23/67 3860.00 14 44 
03/28/68 7780 00 18 71 
06/28/68 3600.00 14.00 

1969 05/11/69 6960 00 18 40 0 
1970 07/12/70 6300 00 17.40 0 
1971 03/17/71 8460 00 19 16 1 

03/01/71 5200 00 18 06 
1972 03/23/72 7510 00 18 50 

04/18/72 4700 00 15 62 
1973 01/02/73 7200 00 20 31 4 

03/07/73 4580.00 15.48 
03/16/73 6830 00 17 93 
04/03/73 7060 00 18 13 
05/30/73 3520.00 13 87 

1974 03/06/74 8920 00 19 44 3 
01/28/74 6340 00 17 44 
04/05/74 6040 00 17 14 
05/18/74 6400 00 17 50 

1975 04/20/75 7910 00 18 80 2 
02/25/75 3950.00 15 66 
03/26/75 5470 00 16 52 

1976 03/06/76 13700 00 22.83 8 
12/16/75 4820 00 15 78 
02/21/76 5620.00 
02/28/76 5790 00 16 88 
03/14/76 6920.00 18 02 
03/22/76 7300.00 18 33 
03/28/76 4140 00 14 90 
04/27/76 5920 00 17.26 
05/08/76 6090 00 17 57 

1977 09/19/77 3400 00 13.72 0 
1978 03/25/78 8090 00 18 92 3 

03/30/78 5610 00 16 68 
04/02/78 5380 00 16 42 
04/05/78 4810 00 15 76 



1979 03/06/79 5930 00 18 ll"1 

-t. i,,,~' 04/15/79 4980 00 15 97 
1980 04/16/80 4050 00 14 75 0 
1981 09/06/81 8320.00 19.79 3 

02/20/81 7650 00 18.60 
05/12/81 5930 00 17.02 
09/28/81 4640.00 16 25 

1982 03/17/82 8860 00 20 96 03/16/82 2 
I0/03/81 6420 00 18.63 
04/01/82 7900 00 18 79 

1983 04/16/83 _518Q. 00 15 80 
05/03/83 4500.00 15 01 

1984 06/ 19/84 8720 00 19 20 2 19 37 02/14/84 4 
02/14/84 8180 00 19.37 1 
03/22/84 5590 00 16.26 
04/18/84 3590 00 13.83 
05/27/84 3980 00 14 36 

1985 04/07/85 12700 00 22 16 4 
12/31/84 7930 00 18 52 
rYl ~,.,r., Jar::;. ~ ,...,., ,...,... nn 20 §0 v,,:./ ,,C.U/ OJ IV"'tVV vv 
03/13/85 9820 00 20.08 
03/30/85 8370 00 18 90 

cz,C.uu 

V 



·"r STATION 04151000 CASS RIVER AT VASSAR, MICH. 

~JI· .. AGENCY . USGS STATION LOCATOR DRAINAGE AREA: 710.00 SO Ml 
STATE· 26 LAT LONG CONTRIBUTING 
COUNTY 157 DRAINAGE AREA, SQ MI 
DISTRICT, 26 432215 0833452 GAGE DATUM, 612.38 (NGVD) 

BASE DISCHARGE 3000.0C CFS 

WATER PEAK DISCHARGE GAGE GAGE HT HIGHEST MAX GAGE GAGE HT NUMBER OF 
YEAR DATE DISCHARGE CODES HEIGHT CODES SINCE HEIGHT DATE CODES PARTIAL PEAKS 

(CFS) ( FT) (FT) 

1948 03/20/48 18000.00 20 80 ,11.1 'ii 0 
1949 02/16/49 4930 00 11 64 1 

02/26/49 3010 00 
1950 03/28/50 11300.00 16.60 0 
1951 02/21/51 7830 00 14 09 0 
1952 03/12/52 6060 00 12 60 0 
1953 05/03/53 5150.00 11 70 0 
1954 03/26/54 7100.00 13 54 4 

02/17/54 6740 00 13 20 
02/22/54 5850 00 12.40 
03/20/54 3620 00 9.90 
04/28/54 4i80 00 iO.GO 

1955 03/12/55 4340 00 10 80 
03/03/55 3000 00 2 

1956 03/08/56 6620 00 13 10 4 
04/30/56 4260 00 10.70 
05/07/56 5850 00 12.40 
05/ 11/56 5050 00 11 60 
05/13/56 4950.00 11 49 

1957 04/08/57 2560.00 8 40 0 
1958 03/06/58 1940 00 7 43 2 7 64 03/05/58 0 
1959 04/04/59 7400 00 13 75 1 

03/26/59 5350,00 i i 72 
1960 04/01/60 11400.00 16 70 "29.0~ 

12/29/59 4090 00 10. 35 
1961 09/27/61 1800 00 7.50 0 
1962 03/20/62 6480.00 12 88 1 

05/03/62 3830 00 9 92 
1963 03/26/63 4630 00 10 92 0 
1964 05/01/64 498 00 4.93 0 
1965 04/08/65 6680.00 13.08 2 

02/11/66 5480.00 11 .87 
03/06/85 5000,00 12 71 

1966 03/24/66 3110,00 8.94 0 
1967 03/29/67 10800.00 16.26 ,23,{,4 4 

04/04/67 4110.00 10.01 
04/18/67 5470 00 11 7 1 
04/22/67 3320 00 9.02 
06/18/67 3160 00 8.79 

1968 02/03/68 8900 00 16.98 3 
12/12/67 4350.00 10 31 
03/27/68 7730 00 14 02 
06/28/68 3120 00 8.75 

1969 05/11/69 6270. 00 cf ,o __:;, ,f C, 12 63 0 
1970 07/11/70 5590.00 -- ,, 11 86 1 

04/22/70 3340 00 9.05 
/ 

~/ '--
... ~- - ._ . . - ... 



't 
-~-.:l 

t"(sn, '· (9 
.£'fy;, 03/ 17 /7 f 8250 00 :,,//<. / ••• , I J 14.42 0 

1972 03/23/72 1400.00 ,;( _, J 7/ :-o 13 75 0 
1973 04/03/73 6780 00 , .J 

" r, 13 18 2 15.35 01/02/73 0 
1974 03/05/74 8800 00 15.74 0 
1975 04/20/75 7750 00 14 04 0 
1976 03/06/76 11900.00 17 70 fo3o.og 0 
1977 03/11/77 2750 00 a 23 0 
1978 03/25/78 6820.00 13.22 0 
1979 04/15/79 4940.00 2 0 
1980 04/16/80 3610 00 9 39 0 
1981 09/06/81 8360.00 14 51 0 
1982 03/16/82 7920 00 14 17 0 
0 

/?J<g-1.,, ~i,eioo r-~¾.I ~n.7 
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(R,:,, 2-bh) UNITE!) STATES [)EPARTMENT OF' THE INTERIOR' 

GEOL.OGICAL SLIR'VEY (WATER RESOURCES DIVISION) 

011.. -S '6' 

Sto. No .... -:7._ .~,,{51/cJ ...... . 

Rating table for. . Ca-s ,S' ~'.ve.>-- q~ }p.,_r.,so ~ . ~~/2. . 
from -..hoe ,<'q (?6.3to ... ,from lo .from lo, 

Oap DI / Dfh-- 0~ Dtaer. Uap Dtffar. 01:tt Dtffer- Oq9 Dil!llr- 08.li!t ttttrer Oop / D-
bli&bt IICbaqe eDOIII ltleia;bt Dlacharp l!IDOII be,t1bt Dlsc!Mlorp ecce belt!ht Dl!cbatp 8DOII belabt Dt.shaql 11DG1 helrbt ! Dll,cbarp IIDCla. belrbt DJac.batp IIDOIII. 
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September 1986 FLOOD 

WRD 
at at ion Stream ,od place 
number of determination 

WHITE RIVER BASIN 

04122200 White River n, Whitehall 

PERE. MARQUETTE BASIN 

04122500 Pere Marquette River " Scottville 

MUSKEGON RIVER BASIN 

04121900 Little Muskegon River 
n, Morley 

04122000 Muskegon River " Nevaygo 

GRAND RIVER BASIN 

04115000 Maple River " Haple 
Rapids 

04116500 Flat River " Smyrna 

TITTABAWASSEE RIVER BASIN 

04154000 Chippewa River n, 
Mt. Pleasent 

04155000 Pine River •t Alma 

04155500 Pine Riv er ., M1dland 

04156000 Tittabavssaee River 
st Midland 

SAGINAW RIVER BASIN 

04150500 Cass River " Coss City 

04150800 Cass River " WahJ smega 

04151500 Cass River ., Frankenmuth 

04157000 Saginaw River " Ssg1nsw 

• Maximum daily 
n Approximately 

Drainage 
area 
(m1 2 ) 

406 

681 

13 8 

a2, 3 50 

434 

528 

416 

288 

113 90 

s2,400 

359 

645 

841 

a6,060 

DATA ("National Water Cond.1.tiona" summary) 

Haximum flood previously Hllximum dur1ng present flood 
knovn 

PJiriod 
of Di1charge 

knovn Stage Discharge Date/ Stage •f~/ 
floods Date (ft) (H 3 /,) Time (ft) ft 3 /a ., 

1957- Sept. l ' 197 5 7.46 5,400 Sept, 13 7.33 5,020 12.4 
@ 1500 

1939- July l ' 196 9 6.26 2,970 Sept. 13 8.07 6,340 9 .31 
@ 1600 

1966- July 18, 1982 6.98 1,390 Sept, 12 8.57 2,360 17,1 
@ 1130 

190 8, Har, 25, 1913 14,950* Sept, 12 19.56 23,100 9.83 
1909-15, @ 1000 
1916-19, 
1930-

1904, Mar. 20, 1948 6,500• Sept. 12 12. 33 7,920 18,2 
1944-

1950- Apr. 22, 1967 7, 27 3,100 Sept. 13 9.07 4,700 8.9 

1910-27, Har. 8, 1946 12.78 4,960 Sept, 12 15.58 6,660 16 .0 
1930-31, @ 0 800 
1932-

1910-28, Har, 19, 1948 10. 81 4,400 Sept, 12 12. 82 5,220 18. 1 
1930- @ 0700 

1934-38, Har, 20, 1948 10 .o 6,360 Sept. 12 11. 74 9,360 24 .o 
1948- @ 0400 

1907- Kar. 28, 1916 2 9. 7 34,800 Sept. 13 33.94 42,000 17.5 
@ 0200 

1947- Har. 20, 1948 15. 8 8,460 Sept. 12 19.82 12,500 34.8 
@ 2200 

196 8- Har. 6' 1976 19 .92 11,700 Sept, 13 26. 6 4 20,600 31.9 
@ 0800 

1908-09, Har, 18, 1942 20. 88 17,700 Sept. 13 27.53 22,600 26.9 
1935-36, @ 2200 
193 9-

Har. ,o, 1904 24,9 68,000 Sept, 15 24. 16 S4,000 8. 9 l 
@ 0 900 
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----- _....,,.,. _______________ , ___________ _ 
O•MIU 

, K, \ '.! hh, UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY (WATE:R RE!SOURCES DIVISION) Sta. No .... -::7._ ::-,{,)...(.y ...... . 

Rating lab/, for 
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Introduction 

Hydraulic Analysis 
Cass River 

City of Vassar, Tuscola County 

The hydraulic analysis for the Cass River was prepared 
existing Flood Insurance Study for the City of Vassar. 
about 1700 feet downstream of the corporate limits and 
upstream corporate limit, a total of about 1.8 miles. 

Background 

as a revision to the 
The analysis begins 

continues to the 

The September 1986 flood on the Cass River at Vassar exceeded the 100-year 
flood elevations shown in the Flood Insurance Study by about 2 to 3 feet. 
Due to the extensive damage to residential and business structures, the City 
has developed a plan to relocate the downtown business district and 
residential areas to locations outside of the 100-year floodplain. This 
analysis was prepared to better define the 100-year floodplain and floodway. 

The July 1987 report prepared by this office is superseded by this report. 
At the request of the City of Vassar, the "losses" shown at the New York 
Central Railroad crossing (cross sections K & L) were reanalyzed. The 
current analysis has used 1986 high water mark information in the vicinity 
of the crossing to produce stages that are consistent with the 1986 flood. 
As a result, 100-year flood stages upstream of cross section K have been 
reduced by about one foot from what was shown in the 1987 report. However, 
the stages are still about two feet higher than the original FIS for the 
City. 

The 1986 flood was the flood of record on all of the gaging stations on the 
Cass River. At Vassar the flood peak was estimated to be about 21,000 cfs, 
as compared to the previous record peak discharge of about 18,000 cfs, in 
1948. The Flood Insurance Study (FIS) prepared in 1976, had used a 100-year 
discharge of 18,200 cfs. The revised 100-year flood flow which includes the 
1986 flood and 10 additional years of record has been computed to be 22,800 
cfs. 

The bridge and cross sectional information used in the hydraulic analysis 
was obtained from the technical support data for the City of Vassar FIS 
prepared by the U.S. Geological Survey. The U.S. Army Corps of Engineers 
computer program HEC-2 (Reference #1) was used to revise the flood profiles 
for the City of Vassar. The hydraulic calculations in the original FIS were 
made on the E-431 computer program (Reference #2). Because of differences 
in computational methods between HEC-2 and E-431, there are minor 
differences in the flood stages computed for similar discharges. 

Table 1 provides a cross-reference between the HEC-2 model and the FIS 
mapping. The floodway and floodplain delineations are based upon the 
topographic information contained in the Corps of Engineer's Flood Insurance 
Study for the City of Vassar's Flood Control Project (Reference #4), and 
have been drawn on a copy of the City of Vassar's Floodway Flood Boundary 
Map (Reference #3). 



HEC-2 

8300 

9500 

10000 

10600 

11000 

11450 

11900 

12100 

12300 

12500 

12700 

12950 

13350 

Table 1 
City of Vassar - Cass River 

Cross Section Location 

FIS Map 

Designation 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

2 

Description 

1700 feet d/s of corporate 

limit 

500 feet d/s of corporate 

limit 

d/s corporate limit 

95 ft. d/s of Pere Marquette 

Railroad Bridge 

At Saginaw Street 

Extended 

200 feet d/s of Huron Street 

Flow in right overbank at 

Huron Street restricted due 

buildings 

180 feet u/s of Huron Street 

to 



HEC-2 

Input 

13700 

13925 

14100 

14700 

15300 

16250 

17250 

18750 

19700 

FIS Map 

Designation 

K 

L 

M 

N 

0 

p 

Q 

R 

Description 

d/s of New York Central 

Railroad 

At New York Central Railroad 

Flow area includes Cass Road 

underpass. Discharge 

coefficient reduces, to match 

1986 high water marks. 

160 feet u/s of NYCRR 

upstream corporate limit 
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Hydrology 

The peak discharge-frequency relationships for Vassar were based upon an 
interpolation of the log-Pearson Type III analyses for the Wahjamega Gage 
(drainage area= 645 square miles) and the Frankenmuth Gage (DA= 841 square 
miles). The gage record at Wahjamega was extended by a correlation of the 
Frankenmuth gage record. The gaging station at Vassar (DA= 710 square 
miles) was discontinued in 1982. 

Table 2 - Summary of Discharges 

Peak Discharge (FIS) 
CFS Flooding Source 

and Location 
Drainage Area 

(Sq. Miles) 10-yr 50-yr -100-yr 500-yr 

Cass River at 
Huron Street 

Hydraulics 

Starting Conditions 

710 13,700 20,000 22,800 29,400 

The profiles were begun about 1700 feet downstream of the corporate limit, 
using the slope-area method to obtain the starting water surface elevation. 
The slope was obtained from the 1986 high water marks. 

Coefficients 

Manning's roughness coefficients were based upon early spring conditions, 
and ranged from .03 to .04 within the channel. At some locations, very high 
"n" values were used in the overbanks either to obtain a reasonable flow 
distribution or to try to account for obstructions. 

Contraction and expansion coefficients (Reference #1) of .1 and .3, 
respectively, were used for smooth transitions. In the vicinity of bridges, 
these values were increased to .3 and .5, respectively. At the Pere 
Marquette Railroad Bridge, the values were increased to .6 and .8 to better 
define the loss during flood flows. 

Bridge Losses 

The energy losses due to bridges were computed using HEC-2 Special Bridge 
and Normal Bridge Routines (Reference #1). 

In the vicinity of bridges and other obstructions, flow was allowed to 
contract at a 1:1 ratio and expand at a rate of 4:1. 

Huron Street (SECNO 12700-12770) 

A large portion of the weir is ineffective due to 
overbank, and the solid guardrail on the bridge. 
adjusted to reflect this condition. 

the buildings in the right 
The model has been 



New York Central RR (SECNO 13925-13940) 

The crossing was modeled using the special bridge routine. The total bridge 
area includes the area of the bridge at the Cass River, and the area of the 
underpass at Cass Road. During the 100-year flood, the Cass Road underpass 
has about 490 square feet of opening and Grant Stret has about 100 square feet 
of opening functioning as a waterway. The discharge coefficient was 
adjusted tomatch the 1986 high wtaer marks at the bridge. 

ThP rnnghn,::ac:c: rn,::iffiri,::i,Tlf-c: ~Tlrl ,::iff,::irt-i-u,::a flnt.1 ~'t",::a!'IQ in t-hP virinit-y nf t-h,::i 

crossing were also adjusted to get a reasonable flow distribution upstream and 
downstream of the Cass Road underpass. 

Past Flooding 

The flood of record occurred in September 1986. The discharge was estimated 
to be about 21,000 cfs. The City provided the following high water marks 
that resulted from the flood. 

Elevation, Feet (NGVD) 

1. 634.5 At Vassar Road about 100 feet north of Procter. 
(Southern City Limits). 

2. 635.8 At Wastewater Treatment Plant on Water Street 
north of railroad. 

3. 636.75 At City Hall on Huron Street (upstream) in 
left overbank. 

4. 637.4 At intersection of Cass and Bourn Streets. 

The Michigan Department of Natural Resources also obtained high water marks 
in the vicinity of the New York Central Railroad (SECNO 13925). The high 
water marks agreed well with those provided by the City. 

The U.S.G.S. gaging station at Vassar was discontinued in 1982. Following 
is a list of recorded stages and estimated discharges from the gaging 
station (Reference #5 and #6). 

Table 3 Vassar Gaging Station Rating Curve 

Estimated Peak 
Discharge Elevation, Ft. 

n ... ,-.,, r ,.,.,F.,.' {N~'tm, 
1JC1'-~ \.'-.Lo J \_U'J'I LJ I 

3/20/48 18,000 633.18 
3/6/76 11,900 630.08 
4/1/60 11,400 6 29 .08 
3/28/50 11,300 628. 98 
3/29/67 10,800 628. 64 
2/3/68 8,900 629.36 stage due to 

ice jamming 
3/5/74 8,800 628 .12 
9/6/81 8,360 626 .89 
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The gaging station had been located downstream of Huron Street. The 1986 
flood, flood stage of about 636.1, was about 3 feet higher than any previous 
event. 

The 1986 flood was only the second flood of any magnitude that did not occur 
in the spring of the year. It was noted that at this gage and other gages 
affected by the 1986 flood, the rating curves would have underestimated 
stages for the measured discharges by 1 to 2 feet. It is our hypothesis 
that, since the rating curves have been based upon stream gaging 
measurements of spring floods, a summer of early fall flood would result in 
higher stages due to the additional flow resistance from vegetation. This 
may be particularly true for a flood the magnitude of the 1986 flood, which 
inundated large portions of overbank areas, and had stages high enough to 
get into the leaves and branches of trees. During early spring floods, 
there would be very little vegetation to provide resistance to flow. 

Calibration 

The 1986 high water marks were used to calibrate the hydraulic model. 
However, it was noted that the hydraulic model calibrated to the 1986 flood 
would not match the stage-discharge characteristics at the old gage site. 
It was decided that the flood profiles would be started using the slope-area 
method with the slope from the 1986 flood. Since virtually all flood events 
in the past have occurred in the springtime, the roughness coefficients were 
reduced to reflect spring vegetation. 

The following table shows the comparison of the computed stage to the USGS 
gaging station rating curve. 

Discharge 
cfs 

18000 
11900 
10800 
8800 

XSEC 

8300 
10600 
12950 
15300 

Table 4 - Calibration Results 
At Gaging Station (XSEC 12700) 

Elevation, Ft. (NGVD) 

Computed Stage Gage 

633.1 
629.5 
628.8 
627.4 

Rating 

633.2 
630.1 
628.7 
628.1 

1986 High Water Marks 

Elevation, Ft. (NGVD) 

Curve 

Computed Stage High Water Mark 

634.5 
635.9 
636.8 
637.4 

634.5 
635.8 
636.8 
637.4 



This revised analysis has resulted in a loss at NYC Railroad that matches 
the 1986 high water marks. 

Comparison to Previous Studies 

In addition to the existing Flood Insurance Study (FIS), there is also a 
Flood Control Report (FCR) for the Cass River at Vassar prepared by the U.S. 
Army Corps of Engineers. Following is listing comparing stages from the 
FIS, the Flood Control Report, and the proposed hydraulic model. 

Table 5 - Comparison to Previous Studies 

Elevation, Ft. (NGVD) 
FIS XSEC FIS FIS Revised FCR FIS Revised FIS Revised 

Q = 18,200 cfs Q = 21,500 cfs Q100 = 22,800 cfs 

A 631.4 632.l 633.6 633.6 634. 2 
H 632.7 633.2 635.0 634.9 635.5 
J 632.9 634 .1 635.9 635. 9 636.6 
K 633.3 634. 2 636. 2 635. 9 636.6 
L 634. 2 634. 7 637. 9 636.6 637.3 
R 636.6 636.2 638.8 638.0 638.7 

The primary differences between the original FIS hydraulic model and the 
revised model include: (1) The starting slope for the revised model has 
been based on the 1986 flood, and is somewhat flatter than what has been 
used in the original model. (2) The revised model calculates more head loss 
at Huron Street, which appears reasonable. 1he original model showed very 
little loss through the bridge even though if_was going pressure flow, with 
a velocity of about 7 feet per second. (3)/Upstream of the New York Central 
RR (XSEC 13940), the revised model has used a wider "natural" floodway and 
has resulted in a lower loss due to "friction". 

The Corps of Engineers profile and the revised model profile for 21,500 cfs 
show similar results, except fo rthe loss computed at the NYC Railroad 
crossing. 

•Floodway Development 

The floodway for the Cass River was determined using the HEC-2 encroachment 
method #4 (Reference #1). This encroachment option eliminates conveyance 
from each side of the floodplain until a surcharge of no more than .1 foot 
is obtained. Due to man-made restrictions such as bridges and buildings, 
the floodway is well-defined in many areas of the City. In these areas, the 
floodway has been determined by delineating smooth curvilinear lines with 
4:1 expansion, and 1:1 contraction of flow. 
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Results 

The hydraulic analysis has computed the 10-, 50-, 100-, and 500-year flood 
elevations for the Cass River. This information will be used as basis for a 
revision request for the City of Vassar FIS. The floodway portion of the 
100-year floodplain was developed and has been plotted on the work map in 
Appendix A. 

Table 6 contains a summary of 10-, 50-, 100-, and 500-year flood elevations 
at selected cross sections. The flood profiles are plotted in Appendix B 
and are based upon unobstructed, springtime flow. The flood elevations on 
the profiles are considered valid only if hydraulic structures remain 
unobstructed, operate properly and do not fail. 
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Cross Section 

Designation 

A 

B 

C 

D 

H 

I 

J 

K 

L 

M 

N 

0 

p 

Q 

R 

Table 6 
Summary of Flood Elevations 

City of Vassar Revised Flood Insurance Study 
Cass River 

Flood Elevations, Ft. (NGVD) 

Location 10-year SO-year 100-year 500-year 

Discharge, cfs 13,700 20,000 22,800 29,400 

d/s corporate limit 629.7 633.0 634 .2 636.6 

480 ft. u/s of Pere 630.3 633 .8 635 .2 638.0 

M.Arm1of"t'P R-Ai1 rn.Art && .... _"1 _____ &~-~~-- .... -

860 ft. u/s of Pere 630.5 634 .1 635.4 638.3 

Marquette Railroad 

Saginaw Street Extended 630.5 634.1 635 .5 638.3 

d/s of Huron Street 630 .6 634 .1 635 .5 638.3 

u/s of Huron Street 631.1 635 .o 636. 3 639.0 

631.2 635 .1 636.5 639.2 

d/s of NYCRR 631.3 635. 2 636.6 639.2 

u/s of NYCRR 631.7 635 .8 637.3 640.5 

631.8 635. 9 637.4 640.6 

Ash Street Extended 632.0 636 .o 637.5 640.7 

632.l 636 .1 637.6 640.8 

632.3 636. 3 637 .8 641.0 

633.1 636.9 638.3 641.4 

u/s corporate limit 633.6 637. 2 638. 6 641. 7 
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Results 

The hydraulic analysis has computed the 10-, 50-, 100-, and 500-year flood 
elevations for the Cass River. This information will be used as basis for a 
revision request for the City of Vassar FIS. The floodway portion of the 
100-year floodplain was developed and has been plotted on the work map in 
Appendix A. 

Table 6 contains a summary of 10-, 50-, 100-, and 500-year flood elevations 
at selected cross sections. The flood profiles are plotted in Appendix B 
and are based upon unobstructed, springtime flow. The flood elevations on 
the profiles are considered valid only if hydraulic structures remain 
unobstructed, operate properly and do not fail. 
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12 FLOOD D!SC~ARGES &ASED UPON COMPS lffCLUDlN6 1986 PEA¥ FLOW 
l3 rnss RIVER !OOYR FLO~ NAIURAL CONDITIO~S VASSAR2.F~f 

Jl ICHECK !N9 urnv mm ST~f ~ETR!C Hvrns 
-----· - --

0. 0, 0. 0. ,000301 . 00 .o 

J2 NPROF lPLOf PRFVS 1SECV ISECH FN ALLOC 

1.0(10 .i):JV -1.000 .000 ,000 ,850 .000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

150.000 200.0QO ,000 .000 .000 .000 .000 

tlC .100 .100 .045 .100 .JOO .000 
ET .00•) 4.100 .000 1518.000 2191.000 .uoo 

GijA~NEL fROM !SEC 9500, OVERBANh FROfl TOP□ 

198b HWM FRON CITY 634. '.i 
u 8300.0UO 10.000 1507.000 1667.0QQ .000 .000 .~ 635.000 1437 .000 6]0.000 l'il7.000 612.200 !5b7.000 
SR 012.2,10 !bbl .000 620,000 11,92.000 625.000 2107.000 

X1 9500,000 23.000 1449. 000 iM7 .000 1200.000 800.000 
X3 .000 .000 .000 noo.ooo .000 1697 .00(, 
6R 638.000 .000 628.'100 250.000 626.100 3]2.00IJ 
6R 626.200 608.000 622,700 692.000 623.600 800.00o 
GR 623.900 1183.000 622. 700 i:m.ono 622.600 1411.000 
SR 612.200 1567.000 608. 700 1567,000 608. 700 1667,000 
6ij bJS.tOO 1761.000 637 .100 1847 .000 618.000 1900.000 

~c .000 .000 .000 .600 ,800 .000 
ns !SEC A DS PERE MARQUETTE RR BRIOBE £LLC 644 
DS CORP LIM !l 

XI 10000.oor, .ono .000 .000 500,0UO 500.000 
I3 .000 .000 .0-00 1440.000 ,000 1676.,jOO 

X1 10095.0-00 .~00 .000 .ono 95.000 95.000 
C .oao ,\JOO .000 116:1.000 .000 165,.0uO 

PAGE 
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g ~Stl Fil 
---- ---

22800 • 633.690 ,QOO 

IBW CHNJM llf:ACE 

.000 .000 ,000 

.000 .000 .000 

,oou .000 .000 ,0(,0 
.000 ,000 .000 .000 

,000 ,000 ,000 ,000 
608.700 1567 ,OOIJ bOB,iOO 1667 .oou 
630.000 2137.000 615.000 2497.000 

1200,000 ,000 .ooo .000 
.000 ,0% .ono .000 

626.400 390 ,Q\)O 622.500 494,000 
620. 50ti 398,000 620.JOQ 990.000 
621.400 1449.000 b2i.BO-O 1S27.000 
b12. 2v0 1667,000 635.500 169Q.006 

,000 .000 .000 .000 

.000 .000 .000 .000 

500.000 .000 .000 .noo 
.000 .000 .000 ,000 

9:.000 .000 ,0-00 .000 
.000 .000 .000 .OQO 
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XI 10100.,100 21.000 917 .000 1079.000 5,000 5.000 5.000 .OU(! .000 .ooo 
X2 .000 .000 .ooo 644 .600 651.90\l .000 .000 .oon .000 .000 
l3 ,000 ,000 .000 883.000 .ooo 1080.000 ,000 ,000 .OllO .000 
BR 645,400 8SJ.COO 627 .100 883.000 627,JOO 89,,000 627 .,wo 915.000 644.600 915.100 
GR 645,400 917,000 614 .100 917 .100 616,000 930.000 612.100 980.000 609.500 990.000 
SP. 609.500 994,000 645,000 995.000 645.000 1001.000 t.oq. 300 1002.000 609,500 1010.000 
GR 608. 900 1020.000 609 .100 1030.000 609,0oO 1040,000 609.900 1050.,)00 610.800 1060.000 
BR 611. 200 1070.000 613.400 1079.000 645.500 108\l.OOO ,000 ,000 .000 .ooo 

11 10115,0(10 ,l)Oo .ooo ,1)00 15.000 \5.000 15.000 .000 ,OQtl ,0(10 

X2 .000 .boo .000 644.600 653.900 .000 .000 .000 .000 .000 
X3 .000 ,MO .000 883.000 .000 1080.000 ,000 .000 .000 .000 

tic .070 .080 ,i'!45 .000 ,000 , 0,10 .000 , (1\;fl .000 .ooo 
XI 101:0.000 24.000 876.000 %,.000 5.000 5.000 5.000 .ooo .000 .000 
n ,000 .000 ,000 915.000 65~ .900 1035.000 653,91)0 ,000 .0OU .noo 
GR o;~.eieu _' -. ~ -~' }{r(t-- - - ·100.000 627.1(10 £14.0er) -f24.30~ JtrO-. 000 624,7{;1)- 606.0()(; 
SR 624.700 700.000 625.800 862.000 612.200 876.000 61 I. 400 BBe.000 610.80U 896.tlfl(I 
GR 610.200 906.0t)O 610.100 916.000 609.600 9i6,000 609. 100 936. O•lO 608,800 946.0UO 
GR 608,900 956.0uo 609.300 966,000 610,700 976.00o 611. 100 986.0011 612.200 994.000 
GR 629.000 1010.000 636.100 1124.000 617.800 11%.000 6~8.00,l 1244.000 .000 .ooo 

!SEC B 1986 HWM fROfl CITY b35.B 
Xl 10600.000 .ooo .000 ,000 480.000 480,000 AB0,000 .ooo .000 ,000 
l3 .000 .l)OO ,000 476.000 .ooo 1076.000 .000 .000 .000 .000 

NC ,000 .<lOO .000 .100 ,300 .000 ,000 .ooo .ooo ,000 
HH 5,000 .045 718.oOO .041) 814 .000 .100 894.000 .04\l 942.0(,0 .070 
rm 1052.000 .ooo .000 .000 ,000 .000 .000 .000 .000 .ooo 

!SEC C 
Xl 11000. 000 31. 000 SJB.000 806,000 380,000 3B0.000 380.000 .000 .000 .000 
n .000 .ooo .000 400.000 .000 1050.\,1)0 .ooo .000 .000 .ooo 
SR 639.000 50.000 6350.000 100.000 628.000 189.000 627.BOO 224,000 627.100 4 74, 0,),) 
GR 626.800 500.000 624.300 560.000 625.500 718.000 624.200 720.000 612.500 724 ,uQO 
SR 608.400 736.000 608.600 746.000 608.400 756.000 608.600 766.000 609.200 776.000 
GR 609,600 786.000 610.800 796.000 612.500 806.000 621.00•) 814,000 6ZO. ~Ot) 854.000 
GR 620.300 894.000 612.700 912,000 611. 900 923.000 612.700 934.000 619,}00 942.000 
GR 619.100 958.000 622.200 1004.000 620.200 1016.000 623.500 1030.000 6i8.2o0 1052.000 
6R 639,000 1052.000 .ooo .000 .000 .ooo .000 .000 .000 .000 

NC ,000 .ooo ,000 .100 • 300 .000 ,000 .000 .01)0 .000 
Nii 5,000 .060 1020.000 ,045 1174.000 .100 1250.000 .040 1300.000 .070 
NH 1600.000 .ooo .oon .000 .000 .000 .000 .0110 .ooo .000 

!SEC D 
ll 11450,000 26.000 1070,000 1174.000 450.000 450.000 450.000 .000 ,000 .000 
n ,000 .000 .000 750.000 .000 1400.0ov .ooo .ooo .000 .000 
6R 640.000 50.000 637 .300 156.000 634.900 28i.OOO 631.800 362.000 630.800 522.000 
GR 629. 400 676.000 626.700 870.000 626.400 1042.000 625.500 1070.0110 612.400 1084.000 
GR 606.900 1096.000 608.800 1106.000 1,08. 400 1116,000 606.600 1126.000 609.200 1136.llOO 
GR 609.600 1146.000 610.800 1156.000 612.400 1166.000 621.000 1174.000 620.200 1214.000 
SR 619.000 1250,000 611. 500 1280.000 618.000 1300.000 620.000 1150.000 627.300 140f>.OOO 
GR 640.000 1600.000 .000 ,000 .000 .000 .000 ,000 .000 .000 
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NC .051) .100 .040 ,000 .000 .000 .000 .000 .ooo ,000 
XSEC E 

Xl 11900.000 34.000 1082,000 1391.000 450.000 450.000 450.000 ,000 • 00•1 .0(10 
X3 .000 .000 .ooo 1000.000 .000 1750.000 .000 .000 ,000 .oou 
6R 637.000 300. 000 634.000 600.000 632.300 

~ 
716.000 629.100 944.000 628.900 '910.000 

GR 627,900 1000.000 J21 ,()11 1048,000 625.700 1082.000 620.500 1100.000 612.500 1148.000 
6ij 6(,8.,00 1158,000 b07.900 Ll.6.8.-0ll.Q 608.200 1188.000 608.900 1208.000 605. 900 1228.000 
GR 600.900 1248.000 604.400 1268.000 607. 100 1288.000 611. 400 1303.000 610,300 1328.000 
6R 612.oOO 1353.000 626.100 1391.000 627.800 1473.000 627.600 1455,000 631.000 1455,000 
6, 6'.0,700 1551.000 626.600 1551. 000 625. 900 1617.000 618.600 1677.000 612.500 173 5. 000 
GR 625.200 1743.000 630.600 1759. 000 631. 000 1797.000 637.000 1850,000 .ooo .000 

NC .070 .(;50 .040 .000 .000 .ooo .000 .000 .O,)O .000 
XSEC F 

X1 12100.000 24.000 804,000 1000.000 200,000 200.000 2%.000 ,000 .000 .000 
X3 .000 .000 .ooo 600.000 .ooo 1350.000 .000 .000 .O•JO .000 

-- s. MQ-,()(1()_ _ --200-.-000 63&,-0~- -.AJl0, 1!00 ~3.5-00 450,000 632,500 550.000 63f'- jOO b50~MO-
GR 626.600 780.000 62l,OOO 804.000 620.500 850,000 619,500 BHZ.000 617.9% 903.000 
GR 614,100 903, ooo 614.100 958.000 617. 000 958,000 618 .000 980.DOO 622.000 980,000 
GR 626,000 1000 .000 628.500 1054.000 629,000 1100.000 628,000 1200.000 626.500 1280,000 
GR 628.600 1400.000 632,000 1500,00U 635.000 1600.000 640.000 1750,000 ,000 ,000 

NC .070 ,060 .035 .000 .ooo .000 .000 .000 .ooo • 00•) 
XSEC 6 

Xl 12300.000 40.000 774.000 ,48.000 Z00.000 200.000 200.000 .000 .000 .000 
X3 .000 .000 ,000 674.000 .000 1460.000 .000 .000 .000 .00" 
GR 640.000 200.000 636.000 370,000 633. 500 416.000 633.200 464.000 631. 700 552.000 
6F. 631.300 590.000 626.000 774.000 615,500 796.000 614.30!! 606.000 613. 300 816,000 
SR 612,000 827,000 611. 700 836,000 611. 700 846,000 610.800 856.000 610.400 866,000 
GR 610,400 876.000 610.700 886.000 611. 000 896.000 611.400 906,000 611. 500 916,000 
SR 612.600 919,000 615. 500 929,000 620.600 938.000 bib,300 948,000 627,400 962.000 
GR 628,200 1000.000 628.400 1026.000 6,8. 900 1064,000 629 .000 1108.000 628,100 116c.OOO 
Bf: 626.900 1206,000 626,500 1224.000 626.600 1270.000 6i7.200 1298.000 627.ilj(I 1322.00(1 
GR 628.700 ll76.000 6:9.700 1414.000 630.900 1440.000 634.300 I 550. •JOO Mu.ooo 110~.ooo 

~~c .040 .025 ,030 .300 .500 .000 .000 .000 ,l)Q(, .ooo 
XSEC H DS HURON STREET BRIDGE WEIR FLO~ IN ROB H,OR ADJ 

XI 12500.000 28.000 765.000 967,000 Z00.000 200,000 200.000 ,000 ,000 ,000 
X3 .ooo .000 .000 490,000 .000 1082.000 .000 .000 .ooo .000 
X4 2.000 640,000 597 .100 640.000 722. 900 .000 .000 ,tiOO ,000 ,000 
GR 640,000 450.000 636.200 481.000 634.900 497 .ooo 631.600 521.000 632.800 597.000 
6R 633,000 723.000 633,300 759.000 633.200 765.000 615.600 805.000 613,900 814.000 
GR 612.4<10 825,000 61! ,600 835.000 612,600 845.000 612.000 855.000 612 .100 86 5. 000 
GR 611.bOO 875.000 611.300 885.000 612.100 895,000 612,100 905,000 611.BOO 915.000 
GR 612.000 925,000 613.200 935.000 615,600 950.000 627.700 967.000 610,100 1000,000 
GR 030.000 1050.000 6'9, 400 1082.000 640.000 1082.000 .000 ,000 ,000 ,(100 

NC .000 .025 ,<100 ,lj(Jfj .000 .000 .000 .000 .noo .000 
Xl 1;100.000 .ooo .000 .000 200,000 200.000 200.000 ,000 .000 .000 
X3 .000 .000 ,000 490.000 ,000 10B2.000 .ooo ,000 .000 ,000 
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SB .000 !. sou 2 .0or, .000 161.000 .000 2568.000 .000 bli.300 611. JOO 
XI 12i70. 100 ,000 .000 .000 70,000 70,000 70.000 ,000 , 000 .000 
12 .vOO ,000 1.000 630.000 633.100 ,QOO .000 .oou .000 .000 
x, .000 ,000 .000 480.000 ,000 1082.000 ,000 .ooo .000 ,or,o 
BT n.ooo 608,000 635,900 ,000 726,000 634,500 .ooo eoo.ooo 633.900 ,000 
BT 857 .oor, 633,900 .000 858,000 640.000 .ooo 908.000 640.000 • 000 908.000 
BT 614.500 .000 959.000 635.200 .000 %0.000 637 .900 .ooo 1118.000 637.000 
BT .000 1119,000 633.900 .000 1190,000 631.JOO .ooo 1222.000 630,300 .000 

NH 8,000 ,040 758,000 ,025 798,000 ,040 900.000 10,000 1000.000 .040 
tJH 1187,000 ,050 1270,000 10.000 1270.000 .025 1360.000 ,000 .000 ,000 

XSEC i US HURON STREET BRIDGE 1986 HWH FROH CITY 636.75 
Xl 12951),000 29.000 1026,000 1187,000 180.000 mo, oon 180,000 .000 , 000 .000 
Xl .000 .000 .000 753.000 ,000 ,000 .OOt) .000 .000 .000 
GR 640,000 200.noo 636,100 546,000 635,400 684.000 614,200 758,i,OO 613,300 na.ono 
GR 638.100 90tl. 000 634.301) 1000.000 615.600 1026.000 613,JOO 1036,000 61~.0(JO 1C46.00U 
68 611. OQQ _lMb. OQ<J ___ 61L ~00 1066.00~---- 611.300 107b,000 611.400 1086,000 611. 600 1096. t100 
BR 611.900 1106 ,(1(,0 612.1v0 1116 .ooo 612.200 1126.UOO 612.500 1 m. or:(, 612.600 1146.0•10 
GR 612,600 1156.000 613.600 1160.000 615.700 1176,000 625.000 1187. 000 629. 100 1192.000 
GR 630.400 1270 ,oou 629. 900 1328.000 621.500 i36Q,OQ(1 640.000 1360,000 .000 .000 

NC ,ooo .000 ,000 ,!00 ,300 ,ooo .ooo ,1)1)0 .000 .000 
t-1tf 8.000 .100 752.0')0 ,025 1000.ouo .100 1054,000 .040 1210,000 .15U 
im 1428.000 10,000 1498.000 ,025 1598,000 .100 c5oo.ovo .uoo ,000 ,1)00 

XSEC J 
Xl 133'.,0.000 35,000 1054,UOO lc30.000 400,000 400,000 400.000 ,ooo • 00•) ,000 
13 .<JOO .000 .ouv 90<J. 000 ,000 1798.000 .oou ,1)>)0 ,000 .000 
14 1.000 612.000 1598.000 .000 .000 ,000 .ooo .000 • 000 .000 
6R 640.000 300.000 636.70(• 3l2.000 616.500 660,000 6l5.!00 752.0<10 633.UOO 1000.000 
GR 631. 500 1054,000 625.500 1066.000 615.600 1088.000 612. 800 1102.noo 612.800 1112.000 
GR 612,600 1122 ,000 611.700 1132.000 612,000 1142 ,O;JO 612.200 1152,000 612.100 1162.000 
GR 612.600 1172.000 611.800 1182 .ooo 611.400 1192.000 615.600 1222.0UO 622.900 1230. oou 
GR 626,600 1428.000 631. 300 1498,000 63,.300 1636,000 632.000 1714.000 627.700 18,6,000 
GR 625.100 1878 ,000 627.000 1998.000 621.200 1996.00u 6~!.200 2014.000 627.000 2014,,)00 
GR 627. 300 2086.000 630,700 2224 .ooo 634.900 2260 .000 638.000 2400.000 640,000 2500.000 

NC ,000 ,000 ,000 .300 ,500 ,000 .ooo .uoo .oov ,OIJO 

N~ 8.000 ,100 316.000 ,040 462 .000 . 150 560,000 100,000 734. 000 .5<JO 
N~ 910.000 .015 1000,000 .030 1140.000 100.000 2000.000 .ooo .000 ,000 

XSEC K DS NE~ YORK CENTRAL RR INEFFECT AREA ASSUMED IN ROB 
11 13700.000 37.000 316.000 462.000 350.000 350.000 350,000 .000 ,OllO .000 
X2 ,000 .000 .000 ,000 .uoo .000 ,000 ,000 .000 15.000 
Xl .000 ,000 • 1)00 316,000 641. 500 1030.000 ,000 ,000 .000 .000 
!:R 640,000 100.000 638.800 l!4 .000 636.000 174.000 631,300 234,000 620.600 264.000 
So 620.600 316.000 615.600 328. 000 614,800 338.000 614.000 348.000 612.800 358.000 
GR 612.600 368,000 612,500 378, (100 612.600 188.000 612,500 398,000 612.500 4US,000 
SR 612.900 418,000 614,900 424,000 615.000 428,000 615.600 438.000 618.200 450.000 
GR 622. 600 462.000 624.400 512.000 625.500 560 .ooo 627.700 640.000 630.600 734.000 
SR 630,800 910.000 627. 900 1000. 000 626.800 1140,000 626,800 1284.000 629,100 1374.000 
GR 630.200 1450.000 630.800 1630,000 634.UOO 1644.000 635.600 1692.000 636,400 1760,000 
GR 638.200 1938.000 640,000 2000.000 ,000 .000 .ono ,000 .000 .000 
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tlH 4.000 .100 31 b. 000 ,040 462 .000 100.000 910.000 .017 2000.000 .000 
BRiDGE 4REA INCLUDES CASS ROAD UNDERPASS 
DISCHnRGE COEFFICIENT REDUCED TG REPRODUCE 1986 LOSSES 

XI 13925.000 .000 .000 .000 225.000 225.000 225.000 .000 .ooo .000 
X2 .000 .000 .ooo , oor, .000 .000 .000 .ooo .ooo 15.000 
p 
' .000 .000 .OO•J 316,000 .000 980.000 ,000 .000 .ooo .000 

SB .ooo 1.050 2.700 500.000 65.000 .000 3150.000 2.050 612,500 612,500 
XI 13940,00<1 .000 .000 ,000 15.000 15.000 15.000 .000 ,000 .000 
X2 ,000 ,000 1.000 632.200 641.500 ,000 .ooo ,000 .000 15.00U 
X3 .000 .OOIJ .ooo 316.000 .000 990.000 ,ooo .000 ,000 .ooo 

ii 13950,000 .000 ,000 ,000 10,000 10.000 10.000 .000 ,000 .000 
X2 ,000 ,000 .ooo .000 .000 ,000 ,000 ,000 ,000 15,000 
l3 .0·)0 .ooo ,000 306,000 ,000 9Q0,000 .000 ,000 ,000 ,ooo 

;:•~ 5.0DO .!00 1224,0~0 .o; 5 1498.000 ,400 1606,000 10.000 1656,000 ,040 --- -------------~-----------~-·;H 2010.010 ,000 ,001 .000 ,000 .000 ,000 ,000 ,000 ,!JOU 
XSEC L us r:rn YORK CENTR4L RR 

H 14100.000 3:i.000 1224,000 1498,000 150,000 150.000 150.000 .noo ,000 ,,)00 
X2 . 000 .000 ,oo,, .ooo ,000 ,000 ,()00 ,000 ,000 15.000 
X3 .000 .000 .000 1120,000 .000 1820,000 .ooo .000 ,000 .000 
14 1.000 b24.000 1371.000 ,000 .000 ,000 .ooo .ono .ooo .000 
6R 640,000 500,000 637,200 896.000 636.200 962.000 634.800 1000,000 632,500 1136,000 
GR b41l. ooo II lb ,000 640.000 1216.000 632,lOO 1216.000 631.800 1'24,000 615.500 1236.000 
ER 614.400 1246,000 613.200 1256.000 612,400 1266.000 bl!. 500 1276,000 bl0.700 1286.000 
GR bl0.300 1296,000 bl0.500 1306,000 611.500 1316,000 bl2.IOO 1326,000 bl~.o<lO 1,36.000 
GR 615.bOO 1351.000 625.600 1376,000 629,100 14qB,OOO 628.700 1572. 000 6;'.8,400 lb06,000 
GR 628,400 1656,000 628,500 1698.000 629.300 17 iB, 000 626.600 1758,000 625.700 1858,000 
BR bZl,300 1918,000 628,000 1988.000 640.000 2010.000 .000 ,000 ,000 .000 

ET .000 4. 100 4 .100 1230.000 2030.000 ,000 .000 .000 ,000 .000 
~~ .100 .100 .040 .100 ,300 .000 ,000 ,000 .ooo ,000 

!SEC M 
Xi 14700.000 36,000 1338.000 1530,000 590.000 590.000 590.000 .000 ,000 ,000 
GR 642.200 852.000 640,300 954.000 b40.l00 1000.000 645,000 1000,000 645.ono 121)0.000 
SR 634 .100 1200.000 626.6% 1242,000 625.BOO 13,8.000 615.500 1363.000 615,100 1373,000 
GR 613.900 ns~.ooo 612,900 1393.000 613.100 1403.000 612,qoo 141,.000 61:.,00 1421,000 
BR bl3.0UO 1433,000 b13, IOO 1443.000 611. 400 1453,000 613.400 1461,000 613.600 1473,,100 
BR 613.700 1483,000 bll.500 1493,000 613,300 1503,000 614,100 1513,000 615.600 1519.000 
GR 627,000 1530,000 677. 700 1634.000 629,900 1766.000 632,000 1938.000 637.900 1966.000 
GR 611.400 2028.000 634 .100 2208,000 b34. 500 2122.000 635.700 2498.000 blb,700 2534,0011 
GR 642,000 2600,000 ,000 ,000 ,000 .000 ,000 ,000 ,000 .000 

ET .000 1.400 4,100 220,000 1020.000 ,000 ,000 ,000 .ooo .000 
tm 4,000 .120 378.000 ,040 553,000 .120 574,000 ,050 2000.000 .ooo 

XSEC N 198b HWM FROM CITY 637.4 
Xl 15300,000 32,000 378.000 574,000 600,000 600.000 600,000 .000 ,000 ,ooo 
GR 543,000 .000 642,000 182,000 611.200 268.000 626.600 378.000 615.500 396.000 
6R 514.100 4%,000 613.900 41b,000 bl3, 70(, 4cb.OOO 613,500 436,000 613.200 446,000 
6R 612,900 456,000 612,800 466.000 612,500 476.000 612.200 4Bb,OOO 612.000 496.000 
6R 611.800 506.000 611. 700 516.000 611. 800 526,000 612.300 536.000 613.100 54,,000 
GR 615. b00 551.000 676.100 574,000 629.400 708,000 630.500 858.000 632.10,, 902,000 
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6R 632.500 951.000 632.900 1067.uOO 636.200 1197 .000 637.700 1371.000 637.900 16,5.000 
GR 639.900 1811, 000 642,(!00 2000.000 .000 ,\10(1 .ooo ,000 .000 ,000 

ET .000 1.400 4.100 100.000 1000.000 .ooo .000 .000 .000 .ooo 
~c .120 .l~O .o~o .000 .000 ,000 ,0(10 .000 .0(,0 .000 

!SEC 0 
u 16250,000 32.000 300.000 497 .000 950.000 950.000 950.000 .000 ,000 .ooo 
GR 638.800 ,000 632.800 24,000 631. 500 142.000 626.700 300,000 615.600 315,000 
BR 61A,400 325,UOO 614.500 335,000 614.200 345.000 613.800 355,000 613 . .400 365,000 
GR 613,200 375.000 613.300 :s,.ooo 613.200 395.000 613.200 405.000 6H.OOO 415.000 
GR 612.800 425,000 612.700 435.000 612.800 445.000 612.600 455.000 6H. 20U 465,000 
GR 615,600 473.000 621. 900 497.00I/ 623.200 531.000 625,800 595.000 632.400 731.000 
SR 632,500 951.000 632.900 1067.000 636.200 1197.000 637. 700 1371.000 6o7.90U 1635.000 
SR 639.900 1811.000 642.000 2000.000 .000 ,(,00 .000 ,1)00 .000 .000 

F. 
- I .000 6, 11)0 4,100 5~.uoo 1200.uOO 52.000 950,000 .000 .000 ,ooo 
NC .100 .100 ,045 .ooo .000 • {jlJ(! .1)00 .000 ,1)(,0 ,000 

lSEC P 
l! 17~50,C!U(i 20. OOi- --52,000 224,001) 1000.000 1000,000 1U00,00U ,,,oo .oao .000 
GR 6J9.9UO .000 639,000 .100 6 32. 71)1) 52.000 629. 300 68,000 619.200 106.0,lO 
SR 61~,. ,oo 120.000 614,400 130,000 613. 500 140.000 612.400 150.000 612,100 160.0UO 
6R 612,6"0 17<J.000 612,800 1B0.000 613. 100 190,000 613.60•) 200, 1100 615.600 210.000 
GR 621. 900 224.000 623,200 268.000 625.800 332.000 625,800 468,000 632.400 688.000 
GR 632.9UO 704.000 636,200 634. O•JO 637.70u 1008.000 637 .900 1270,000 639. 900 1446.000 
SR 642.000 1600,000 ,1)00 ,000 .ooo ,000 ,000 .000 ,OOtJ .000 

ET .000 1.400 6.100 510.000 1782,000 510.000 1400.000 .ouo .ooo ,000 
NH 4,000 .070 1000.UOO .U50 1<)80.000 .150 1204,Qr.O .100 )200.00U ,00() 

!SEC~ 
!1 18750,000 21.000 1000.000 1080.000 1500,000 1500.000 1500.000 .000 ,000 ,000 
SR 642.000 500.000 630,000 501.000 627.000 1000.000 616.,00 1014,000 615.800 1024.000 
GR 615.200 1034,000 615.500 1044,000 615.300 1054.000 615.500 1064.000 616,300 10B0.000 
SR 617.800 1128.000 620.400 1152.000 629. 700 1206.000 632.900 1250.000 6,6.400 1356.000 
GR 638.600 1542.000 637,900 1710.000 637.700 1896.000 638.600 2160.000 639,700 2190,000 
GR 641.000 3200.000 .000 .ooo .000 .000 .ooo .ooo .000 .000 

ET .000 1.400 4.100 586. 000 2200,000 .uoo .ooo .000 .ovo .000 
rm 4.oor, .070 2044,000 ,045 2140.000 .090 2200.000 .070 ,000.000 .ooo 

!SEC R US CORP LIMIT 
u 19700,000 26.000 2044.000 2140,000 1050.000 1050,000 1050,000 .000 .ooo ,noo 
SR 642 ,(101) .ooo 640.000 200.000 635.000 700,000 630.000 1200.000 626.800 19%,0tlO 
SR 627,000 2016.000 624,400 2044.000 617.500 2052,000 616.700 2060.000 615.700 2070,000 
GR 615.100 2080,000 614, 9•)0 21190.000 614.400 2100,000 615,100 2110.000 616.ooo 2120,000 
SR 616,400 2130.000 617.500 2140.000 622 .100 2164.000 62A.700 2174,000 629. 500 218A,OOO 
GR 637 .500 2200.000 637.800 2216.000 637.900 2250,000 637.700 2:oB.000 640.000 3000,000 
/JR 642.000 3000.000 .ooo .ooo .ooo .000 ,000 .ooo ,000 .ooo 
EJ ,000 .ooo .0110 .000 .000 ,000 .000 .000 .ooo .ouo 



01-31-89 11:12:18 PAGE 7 

SECNO DffTH C~SEL rnrns ttSELK E6 HV HL DLOSS BANK ELEV 
J GLOB OCH GROB ALOB ACH AROB VOL TW~ LEFT /Rl6HT 
TIME VLOB VCH VROB X~L UJCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH 1LOBR !TRIAL !DC !CONT CORAR TOPWID HlDST 

!PROF l 

CCHV= .100 CEHV= .300 
ISECNO 8300,000 

CHANNEL FROM XSEC 9500. OVERBANK FROM TOP□ 
1986 H~M FROM CITY 634.5 

8300.00 24.99 6~3.b9 .00 633.69 633.99 .30 .00 .oo 612.20 
22800, 6~5. 138li. 8363. 514. 2499. 5759. o. 0, 612 .'20 

.oo !. 22 5.53 1.45 . 085 .038 .085 .000 608,70 1463.20 
• 00030] o. o. o • 0 0 0 .oo 939,48 2402,68 

;sEc"o '1'~100.or.o 

1470 E~CROACHHENT STATIONS= 1300.0 1697.0 TYPE= 1 TARGET= 397 .ooo 
,soo.oo 25. 31 634.03 .oo .00 634 .34 .ll .35 .oo 621. ;n 
22800, 2611. 19755. 435. 1711. 4123. 327. 178. 15. 612.20 

,07 1. 53 4.79 !. 33 .085 .038 .085 .000 608.70 1300.00 
• 000317 1200. 1200 • BOO. 1 0 0 .00 396.97 1696. 97 

CCHV= .600 CEHV= .eoo 
ISECNO !0000.000 

3470 ENCROACHMENT STATIONS= 1440.0 1676.0 TYPE= 1 TARBET= 236,000 
FIS XSEC A OS PERE MARQUETTE RR BRIDGE ELLC 644 
OS CORP LIMIT 

10000.flO 25.48 634.18 . 00 .00 634,b) .45 .!B .11 621.40 
2~800. 121. 22478. 201. 114. 4158. 168. 219. I 9. 612.20 

. 1,1 1.06 5.41 1.20 .085 ,038 .085 ,000 608.70 1440.00 
• 000399 500 • 500. 500. 0 0 0 .oo 236.00 1676.0~ 

ISECND 10(,95.000 

3470 ENCRO~CKHENT STATIONS= 1463.0 1653.0 TYPE= l TAR6ET= l~0.000 
10095.00 25.49 6::4.19 .00 .00 634.Sl .61 ,05 .13100000.00 

22800. 0. 22800. 0 . 0. 3628. o. 247. 19. 100000.00 
.10 .00 b.28 . 00 .085 ,038 ,085 .000 608.70 1463.00 

• 000673 95. 95. 95 . 1 0 0 ,00 190. O(, 1653.00 
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SECNO DEPTH rnsEL CRIWS tiSELK EG ~v HL GLOSS BANK ELEV 
Q OLOB OCH OROB qLOB ACH AROB VOL TWA LEFT /RIGHT 
iIHE VLOB \JCH VRDB XNL !NCH lNR WTN ELHHI SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

ISECNO 10100,000 

3265 DIVIDED FLOW 

3370 1/0RMAL BRIDSE,NRD= 0 tt!N ELTRD= 653,90 MAX ELLC= 644,60 

3470 ENCP,OACHMENT STATIONS= 883,•J 1080,0 TYPE= 1 TARGET= 197,0<10 
10100,00 25.29 634,19 ,00 ,00 634,84 ,64 .00 ,02 645.40 

22800, l!O. 22489. l. 228, 3472. 7. Z48. 19. 613.40 
,10 1.36 6,48 ,22 ,085 .038 ,085 .000 608.90 683.00 

,(M','.C/-7+---~---4. ~. 0 Q 0 .40 188,0\c 1079 .1,5 

ISECNO 111115.000 

3265 DIVIDED FLOW 

3370 t/ORl1AL BRIDGE, NRD= 0 ttrn EL TF:D= 653,90 HAi ELLC= M4.60 

3470 ENCROACHMENT STATIONS= 68),0 [080.0 TYPE= 1 TARGET= 197.000 
10115. 00 25.30 634.20 ,00 ,00 634,85 ,64 .01 .00 645.40 

22800, 31Q, 2~488. !. 228. 3473. 7, 249. 19. 613.40 
.10 1.36 6.48 .22 ,085 ,038 ,085 ,000 608.90 aa~.oo 

.000721 15. 15. 15. 0 0 0 ,00 188.05 1079.65 

ISECNO 101~0.000 

3470 ENCROACHflENT STATIONS= 8)5,0 1035.0 TYPE= . TARBET= 200.000 • 
ELrnCL= 653,90 ELENCR= 653,90 
10120,00 25.38 634.18 .00 ,00 634.97 .BO .oo ,12 612.20 

22800. 1072. 20076. 1652, 441. 2651. 584. 250, ! 9. 611. JO 
.10 2.43 7.57 2.83 .060 .038 .068 .ooo 608,BO 835 ,00 

,000547 5. 5. 5. 0 0 u .oo 200.00 1035.00 . 

ISECNO 10600,000 
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SECNO OEPiH CWSEL CRIWS HSELK EG HV HL OLOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL TUA LEFT /RIGHT 
TIME VLOB VCH VROB !NL !NCH XNR WTN ELM IN SSTA 
SLOPE lLOBL lLCH rLOBR iTR!,L roe !COUT CORAR TOPtt!D ENOST 

3301 KV CHANGED MORE THAN HVINS 

3470 ENCRO~CHMnH STATIONS= 476,0 1071,,0 TYPE= 1 TAR6Ei= 600,000 
!SEC B 1980 HWM FROM CITY 635.8 

10600,00 ,&.40 035,20 .00 .00 635.4b .26 .16 ,32 612.20 
22800. 7521. 13955, 13,4. 4218. 2763. 785, 313, 24. 611. 30 

.14 1. 78 5.05 1.69 .060 .038 .068 .0(11) 608,80 476.00 
,000230 480, 480, 480, 2 () 0 ,(IQ 600 ,(1(1 1076.00 

_ ITHV= ,iOQ Cm'/= ,30U 
1490 NH CARD USED 
!SECNO 11000. 000 

3470 ENCROAC~MENT STATIONS= 400.0 1050.0 TYPE= 1 TARSET= 650.000 
!SEC C 

11000.00 '27,03 635,43 .00 ,00 635. 54 , 10 ,06 .021oonoo.oo 
22800. o. 14872. 7928. o. 5299. 3852. 381,, 29, 612,50 

.18 .00 2.BI 2,06 .Obi) .032 .051 .000 608. 4(• 400, 00 
,000129 380. 380. 380, 2 0 0 .00 650.•iO 1050.00 

CCHY= .100 CEHV= .300 
1490 NH CARD USED 
1smm 11450,000 

3470 ENCROACHMENT ST~T!QijS: 750,0 1400.0 TYPE= 1 TARGET= 650,000 
vc:.cr n 
J\"'Ll..r U 

11450,00 28.BB 635.48 .oo .00 635.61 .13 .Ob .01 625.50 
228•)0. 5090. 9592. 8118. 2755. 2522. 3603, 479. 36. 621.00 

.22 1.85 3,80 2.25 ,042 ,(138 .052 .000 606,60 750.00 
.000154 450. 450, 450. 2 0 0 .00 650.00 1400.00 

ISECUO 11900.000 

3470 ENCROACH~ENT STATIONS= 1000.0 1750.0 TYPE= 1 TARGET= 750.000 
VC'rl" r-
II.JC:!.. C 

11900.00 34.65 635. 55 ,00 ,00 635,65 . 10 .04 .oo 625. 70 
22800. 706. I 9969. 21i5. 689. 745~. 3416. 585. 43. 626. 10 

.28 1.02 2.68 .62 .043 .034 .085 ,000 600.90 1000, 00 
,000055 450. 450. 450. 1 0 0 .00 750.00 1750.00 
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5ECNO DEPTH C!ISEL CRI~5 WSELK E6 HV HL □LOSS BAN¥ ELEV 
Q GLOB OCH GROB ALOB ACH AROB VOL nA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNC~ XNR WIN EUIIN S5TA 
SLOPE XLOBL XLCH !LDBR !TRIAL IDC ICONi CORAR TDFWID ENDS! 

ISECNO 12100,000 

3470 ENCROACHMENT STATIONS= 600.0 1350,0 TYPE= 1 TARBET= 750,0llO 
iSEC F 

12100.or, 21.39 635.49 .00 .on 635.71 ,23 .02 ,04 623.vO 
22800, 2078. 14775. 5947. 1382, 1''HH 2698. 628. 46. 626.0(I -'l.'IJJ.. 

• 29 1. 50 4.50 i.iO ,060 ,!'l14 .v4, .000 614. 10 6VO.OO 
. 000267 200. 200 . 200. 2 0 0 .no 750,00 135(,. 00 

ISECNO 12300.000 

3470 E~CRDACHMEtll 5TATiONS= 674,0 1460,0 TYPE= 1 T4RSET = 786.000 -------- -
1SEC 6 

12300.00 Z5,11 635. 51 .00 .oo 635. 75 .24 .04 ,00 626.00 
22800. •28. 1682). 5047. BVB. 3737. 3786. 664 . 50, 626,30 

. 31 1.15 4.50 1.3~ .060 . 030 ,051 .ono 610,40 674,00 
.000142 200. 200. 200. 0 0 0 .00 786,00 14-IO,OO 

CCHV= .300 CEHV= .500 
ISECNO 12500,000 

3~65 DIVIDED FLOW 

3470 ENCROACHMENT 51qnoNS= 4,0.0 1082.0 TYPE= 1 TPR6ET= 592,00ll 
XSEC H DS HURON STREET BRIDGE MEIR FLOII IN ROB XKOR ADJ 

12500,00 24.17 635.47 .00 ,00 635.86 .39 ,03 ,07 633.20 
228M, 265. 20690. 1845, 301. 4008. 673. 695. 53 . 6Z7.70 

• 32 .BB 5.16 2.74 .034 .025 .021 .000 611.30 490,00 
.000154 200. 200. 200. 2 0 0 ,00 466.07 1082.00 

ISECNO 12700,000 

3265 DIVIDED FLOH 

3470 rnCROACHMEIH STPTIONS= 490.0 1082.0 TYPE= 1 TARBET= 592.000 
12700,00 24,2V 615.50 .oo ,00 635.89 . 18 .0) .oo 633.20 

22800. 270. 20675, 1854. 305. 4014, 676. 718 . 55. 627.70 
. H .89 5.15 2.74 .034 .025 ,021 ,000 611.30 490.00 

• oor,153 2l'0, 200. 200. Q 0 0 .00 466,07 1082.00 
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SECNO DEPTH Ct/SEL 
Q QLOB QCH 
TJ:1E VLOB VCH 
SLOPE XLOBL XLCH 

SPECIAL BRIDGE 

SB I~ !KOR corn 
,00: 1.50 2~0 

1smm 12110. ooo 

1265 DIVIDED FLOµ 

PRESSURE AND WEIR FLO~ 

EGPRS ESU/C HJ 

63),]4 635,89 

147◊ ENCROACHMENT STATIONS= 
12770,00 '5.00 636. JO 

22800. 
,33 

,000129 

419, 20284. 
• 98 4,86 
70, 70. 

1490 NH CARD USED 
lSECNO 12950.0(,0 

3265 D!V!D£D FLOW 

3470 ENCROACHMENT STATIONS= 

.00 

CRIWS WSEL, ES 
QROB ALOB ACH 
VROB !NL X~rH 
XLOBR !TRIAL IDC 

RDLEN B~C 
,00 161.00 

QoElR IlPR 

4879. 17896. 

480.0 1082.<) TYPE= 
,00 ,00 636.64 

2097, 429. 4175. 
2.n .014 .015 
70. 2 0 

758. 0 1360.0 TYPE= 

HV HL OLOSS BANr ELEV 
AROB VOL T~A LEFT/Rl6HT 
lNR WTN ELHIN SSTA 
!CONT CORAR TOP~ID ENDST 

BWP BAREA ss ELCHU 
.00 2568.00 ,00 611.]0 

BAREA TRAPEZOlu ELL[ ELWD 
AREA 

256B, 3011. 630.00 6]],]0 

1 TARBET= 60Z.OOO 
.34 .75 .oo 613 ,20 

768 • 726, 56, 627. 70 
,021 ,OOv 611. 30 480.19 

3 , 00 475.90 1082.00 

1 T~RSET= -758,000 
XSEC I US HUR□tl STREET BRIDGE 1986 HWM FRON CITY 636,75 

12950,00 25.33 636,31 .oo ,00 636.67 ,;;4 .o, .oo 615,60 
22800. 1075. 18890, 2835. 550. 3772, 1129, 749. 58, 625.00 

,34 1.% 5, 01 2.51 .03] . 03~ .029 ,000 611. 00 758.00 
.00020~ !BO. ISO. 180. 0 0 0 .00 517.54 1360.00 

CCHV= .100 CEHV• .300 
1490 NH CARD USED 
iSECNO i3350.000 

3470 ENCROACHMENT STATIONS= 900.0 1798. 0 TYPE= l T~R6ET• 898.000 

PeGE 

ELCHO 
611. 30 
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XSEC J 
13350.00 

22800. 
.37 

-000208 

25.08 636,48 .00 .oo 636. 75 ,28 
4345, 

,1)95 
0 

.08 ,01 631.50 
788. 17859. 4153, 534. 3769. 813. 64, 622.90 
1.48 4. 74 .9b 

400. 
.033 .034 ,0(,(1 611.40 900,1)0 

400. 400. 2 0 , 00 898. 00 l 798, 00 

CCHV= • 300 CEHV= • 500 
1490 N~ CARD USED 
ISECtiO 13700, 000 

3470 ENCROACHMENT STATIONS= 316.0 1030.0 TYPE= 1 TaR6ET= 714.\/00 
ELENCL= 641.50 ELENCR= 1or,ooo,oo 

!SEC K DS tlEW YORY cENTRAL RR INEFFECT AREA ASSU~EO IN ROB 
13700,00 

22800, 
,40 

.000254 

24.05 636.55 ,00 ,Q,) 636.84 ,29 ,08 .oo 620,60 
o. 16048. 6752. n. ,1qo, 4641. sso. 11. 622.60 

,00 5.03 1.46 ,033 .034 .068 .000 612.50 316.00 
35,1, 350. 350. 0 0 n ,,)O 714,00 1030,00 

FLO, DiSTRlBUTION FOR SECNO= 13700.00 C~SEL, 636.55 

STA, 316, 462, 512. 560, 910, 1000. 1030. 
PER"' 70,4 2.9 2.3 .B 19.7 3.8 

AREA, 3189.6 652.4 556.7 2520.6 647.8 263,0 
VEL, 5,0 Lu 1.0 .1 6.9 3.3 

!49u NH CARD USED 
ISECt!O 13925, 000 

3470 ENCROACHMENT STATIONS, 316,0 q80,0 TYPE, 1 TARBET, 

13925,00 
22800, 

• 41 
,000380 

BRIDGE AREA INCLUDES CASS ROAD UNDERPASS 
DISCHARGE COEFFICIENT REDUCED TO REPRODUCE 1986 LOSSES 

24,,11 636.51 .oo .oo oJ7,02 .51 .07 
0, 19575. 3225. o. 3184, 41q2, 919, 

,00 6.i!i .77 ,033 ,014 ,158 ,000 
225, 225. 225. 2 0 0 .00 

FLOW DISTRIBUTION FOR SECNO, 139Z5.00 C~SEL, 636.51 

srn, Jib. 462. 640, 9B0. 
PER Q, 85,9 ,o 14.1 

ARE~, )184,2 1998.5 c193.7 
VEL= 6.1 ,0 1.5 

6b4.000 

, 11 
74, 

612,50 
664,00 

620.60 
622.60 

316.00 
980,00 

PASE 12 



01-31-B, 11:12:18 P~GE 13 

SECNO DEPTH CWSEL CR ms USEL• E6 HV HL □LOSS BANK ELEV 
Q 9LOB QCH QROB ALOB ACH AROB VOL rnA LEfl/RISHT 
TIHE VLOB VCH VR08 XNL INCH lNR UTN ELRIN SSTA 
SLOPE XLOBL ILCH ILOBR I TRIAL me ICOUT CORAR TOPUID E~DST 

SPECIAL BRIDGE 

SB xr. xrnR corn ROLEN BoC BUP BAREA ss ELCHU ELCHD 
.,o I.OS 2.70 500.00 65.00 ,00 3150.00 2.05 612.50 612.50 

ISECNO 13940,000 
PRESSURE FLOW 

E6PRS ESL~C k3 iiAEiR 9PR PAREA TRAPEZOID ELLC ELTRD 
AREA 

637.37 637,02 0" • V 0. 22800. 3150. 2076. 632.20 641.50 

3470 EtiCROACHMENT STATIONS= 316.0 ,so.o TYPE= 1 TARBET= 664.000 
13940,00 24. 39 636.89 .oo .00 637.37 .48 .35 ,00 620.60 

22800. o. 19407. 3393. 0. 3240. 4389. 921. 74. 622.60 
. 41 ,00 S.99 .77 .000 ,034 .156 ,000 612.50 316.00 

,000354 I 5. 15. 15. 2 0 0 .on 664.00 q90,oo 

FLDU DISTRIBUTION FOR SECNO= 13q40,oo CUSEL= 636.89 

STA= 316. 462. 640. 980. 
PER Q= 85.1 .o 14.9 

AREA= 3239.6 2066.1 2322. 7 
VEL= 6,0 .0 1.5 

tsmm 139,o.ooo 

3470 ENCROACHMENT STATIONS= 306.0 990.0 TYPE= 1 TAR6ET= 684.000 
13951\,00 24.44 636,94 .00 .00 637.38 .44 ,00 .O! 6211,bO 

22900. 165. 18926. 3709, 163. 3247. 4500, 923. 75. 622. 60 
,41 1.01 5.83 .82 .085 034 .133 .ooo 612.SU }06.00 

.000291 10. 10. 10. 2 0 0 .00 684.00 990.00 

FLOW D[STR!BUTION FOR SECNO= 13950.00 CWSEL= 636, 94 

STA= 30b. 316. 462. 990. 
PER Q= • 7 83.0 16.3 

AREA= 163.4 3246.8 44q9,6 
VEL= 1.0 5.8 .8 
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SECNO DEPTH 
0 OLOB 
TI~E VLOB 
SLOPE ILOBL 

1490 llH CARD USED 
ismm 14100.000 

3265 DIVIDED FLOtt 

CWSEL 
OCH 
VCH 
J' ru Lt.11 

CR!HS ttSELK EG 
OROB ALOB ACH 
VROB XNL XNCH 
ILOBR I TRIAL me 

3470 ENCROACHIIENT STATIONS= 1120.0 1820.0 TYPE= 
ISEC L US IIEH YORi'. CENTRAL RR 

14100.00 27 .01 637.31 ,(,O .00 637,49 
22800. 66. 17825, 4910. 117. 4659. 

,42 .56 3.83 1.66 .085 .038 
,0002JJ 150, 150, 150. 0 0 • 

FLmi DISTRIBUTION FOR SEC~O= 141cl0,00 Ct:SEL= 

HV HL □LOSS BAN¥ ELEV 
AROB VOL I.A LEFT /RIGHT 
XNR UT~ ELMIN ssrn 
iCONI CORAR TOPW!D ENDS! 

l TARBET= 700,000 

,lq ,04 .08 631.80 
2961. 950. 77. 629.10 

.059 ,000 610,30 1120.llO 
0 .oo 620,0U 18i0,00 

-----------
637.:.1 

STA= 1120. 1224. 149S, 1698, 1758. 18:20. 
PER O= .] 78.2 5,8 6,9 8,8 

AREA= 116.8 4659.0 17}7. 5 S-Q.5 681.2 
VEL= .6 3.8 .8 2,9 3.0 

CCHV= .100 CEHV• .300 
ISECNO 14700,000 

3470 ENCROACH~EfH STA!iOr.S= 1230.0 2030,0 TYPE= 1 T~RGET• 80A.OOO 
!SEC M 

14700,00 24, 49 6]7,39 .oo .oo 637.ti2 . 23 , 11 ,01 625.80 
2280(,, 1254. 18284, 3262. 1191. 4314. 3777, 1065. 86. 627,110 

.47 1.05 4.24 .86 .085 • 034 ,085 .000 612.90 1230,00 
,000156 590. 590. 590, 2 0 0 .oo 800.00 203v,00 

1490 1/H CARD USED 
lSECNO 15300,llOO 

3470 ENCROACHMENT STATIONS= 220.0 1020.0 TYPE= 1 TARGET= 800.00(• 
XSEC N 1986 H~M FROM CliY 617,4 

15300,00 25.84 637. 54 .Ou ,00 637,71 .17 .08 .01 626.60 
22800, 710, 16981, 5108, 1109. 4513, 3~19, 1191. 97, 626,10 

.52 ,64 3.76 1.54 .102 .035 .043 .OO•l 611. 70 220.no 
. 000126 600. 600. 600 • 2 0 0 ,00 800.00 1020.00 

PAl!E 14 

-------
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srnm DEPTH CWSEL cRrns tlSELY E6 HV ~L GLO,S BAtlK ELEV 
Q QLOB QCH QROB ALOB ACH ARDB VOL TWA LEFT /R!GHT 
TIME VLOB VC~ VROB !NL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !Dr IrDNT CORAR TOPWID ENDST 

1srnrn 162,0.000 

3470 ENCROAC~/IENT STATlilNS; 100.0 1000.0 TYPE; 1 TARSET; 900.000 
XSEC 0 

16250. 00 2~,. 03 637.63 .00 ,00 6J7.B5 .22 .B .02 626.70 
22800, 1111. 18769. 2920. 1595. 4 515, 3699. 1398, 116. 621.90 

. 59 .70 4. 16 . 75 .102 .034 .102 .000 612.60 100.00 
.000144 950. 950. 950. 2 0 0 .00 900.00 1000.00 

ISECNO 17250, 000 

3•70 ENCROACHaENT STATIONS; 52.0 1~00,0 TYPE; 1 TARGET= 1148,,100 
XSEC P 

17250,UO 25,73 637.83 .00 .00 638.04 .21 .19 ,110 632.70 
22800. o. 15103, 7697. o. 3383. 5753. 1617. '"0 ! JI• 621. 9:) 

.68 .Ou 4.46 !. 34 .085 .038 .085 .ooo 612 .10 s:.uo 
• OOU266 1000. 1000 . 1000. 2 0 0 .00 1122.73 1174.73 

1490 NH CARD USED 
ISECNO 18750,000 

3470 EtlCROAC~MEtH STATIONS; 510,0 1400.0 TYPE; 1 TARSET; 890.000 
!SEC " 

18750.00 23.12 638.32 ,00 ,00 638,49 .17 .45 .Oll 627.00 
22900. 10062. 8382. 4356. 4827. 1731. 2971. 1939. 174. 616. 3<) 

,82 2.08 4.84 1.47 .059 .043 , 108 .000 615.20 510,00 
,000317 1500, 1~00. 1500. 2 0 0 ,llO 890.00 1400.00 

1490 NH CARD USED 
i5ECND 19700.000 

3470 ENCROACHME~T STATIONS; 586.0 22or,.o TYPE= 1 TARGET; 1614.000 
XSEC R US COor LIMIT 

19700,00 14.23 638.63 .on .00 638,70 .07 .20 .01 614.4(1 
22800. 145]4, 7227. 1039. 12179. 2158. 802. 2236. 204, 617.50 

.97 1.19 3.,5 !. 30 .059 ,038 .077 ,000 614-.40 586,00 
.000122 1050, 1050. 1050. 0 Q 0 .oo 1614 .00 2200 .00 



Ol-,l-B9 11,1,,18 PASE 16 

THIS RUN EXECUTED 01-31-89 
11111111111111111111111111111111111111111111111111 

HEC2 RELEASE DATED NOv 76 UPDATED MAY 1984 
ERROR CORR - Ol,02 103 104,05,06 
MODIFICAT!Dtl - 50,51,52,53,54,55,56 
!BM-PC-H VERSION AUGUST 1985 

1111111111111111111111111111111111111111,111111111 

Tl ., ,. 
T3 

Jl I CHECK !NO NitlV IDIR SiRi t1ETRIC HVINS D WSEL Fil 

o. 2. o. 1). .000000 .00 0 
•" 22800. 633. 790 .000 

J2 ~iPROF !PLOT PRFVS YSECV XSECH Fh ALLCC IBW rHNl~ !TRACE 

15.00V .000 -J.000 ,000 .ooo .850 .ODO .000 ,000 .000 



01-31-89 11:li:18 PAGE 17 

SECNO DEPTH rnsEL CP.IWS tlSELK E6 HV HL □ LOSS BANK ELEY 
Q □ LOB OCH OROB ALOB ACH AROB YOL rnA LEFT /RISH! 
TIME VLOB VCH VROB lflL XNCij XNR urn ELH!N SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORsR TOPHID ENDST 

!PROF Z 

CCHV= . 100 CEHV= .300 
ISECNO 8300.000 

3470 ENCROACHMENT STATIONS= 153B.0 2191.0 TYPE, 1 TARGET= 653.000 
C~sNNEL FROM !SEC 9a00. OVERBAN~ FROM TOP □ 
1986 HriH FROM CITY 634, 5 

8300,00 25 ,(19 631.79 .oo 633.69 634,09 . 30 .00 .00 612.20 
22800. 528, 13897. 8375. 377 I 25!}1?, CiCif\1 0 n I.I., ... ,.., ~·~,,,.,,.' v, v, I.J.1.L,LV 

.00 1.40 5. 54 1.52 ,085 ,038 ,085 .000 608.70 1538,00 
,00030~ o. o. o. 0 0 0 .oo 653,00 2191.00 

tCC'l"'IJr. 0-'i.d'o M\r' ,,.,.11 .. '-IH/ '~".'"' ._ .. ,._. 

3470 ENCROA[HMEtH STsTIDNS= 1300.0 1697.0 TYPE= 1 TARGET= 397.000 
9500.00 25.43 634.13 .00 614.01 634.44 .~1 .34 .oo 621.40 
22800. 1623. 19741. 436, 1726. 4145. 33(1, 174. ,o 612.20 a, 

no ' ,o ' " ' " lu".IC: r.·,r·, nn< I'll\,, l.'\n -,,-,_ I .,.I'll\ ,"t,"t 
,v, 1 I,.,, 't, ,o i, J-L ,IJO,J ,V.JO ,VOJ • ~IIJ!_l OVO, JV J..WV,\.IV 

,000311 1200, 1200. 800. 0 0 .00 397.00 1697.00 

CCHV= .600 CEHV= ,800 
ISECNO 1000(,. 000 

3470 ENCROACHMENT STATIONS= 1440,0 1676.0 TYPE= 1 TARGET= 236.000 
FIS XSEC A OS PERE MARQUETTE RR BRIDGE ELLC 644 
DS CORP LIMiT 

I r,.1',/11'1 r,.,-, 'lC en , ., • l"\n .00 634 .18 t .,.~ ...... .44 .17 .11 621.40 iVVVV,VV i!..J, ~10 0,)'t,LO 0 )'t, / L 

22800. 121. 22478. 201. 115. 4180. 169. 235. 16. 612.20 
.10 1.05 5.38 1.19 .085 .038 ,085 .000 608.70 1440,0fi 

,00H39i 500, 500. 500. 0 0 0 .00 236 .00 1676.00 

ISECND 10095,000 

3470 ENCROACHMENT STATIONS= 1463.0 1651.0 TYPE= 1 TARGET= 190.000 
10095.00 Z5.59 634.29 .00 634,19 634.90 ,61 .05 ,1}100000,0cl 

22800. o. 22800. 0 . 0, ib47. 0. 244, i6. i00000.00 
.10 . oo 6.25 .00 .085 .038 ,085 .000 608,70 1463.00 

.000662 95. 95. 95. 1 0 0 ,00 190.00 1653.00 



vhli-89 11:12:18 

SECNO DEPTH 
G QLOB 
i!ME VLOB 
SLOPE XL DBL 

ISECNO 10100.000 

3265 Dlv!DED FLO~ 

CoSEL 
GCH 
VCH 
XLCH 

CR!IIS 
OROB 
VROB 
1LOBR 

llSELk ES HV HL 
ALOB ACH AROB VOL 
INL XNCH XNR wrn 
ITViAL !DC !CONT CORAR 

3370 NORMAL BRIDSE,NRD= 0 MIN ELTRD= 653.90 MA! ELLC= 644,60 

3470 ENCROACHMEIH STATIONS= 883.0 1050,0 TYPE= l T~RGET= 
10100,00 25.39 634.29 .vO 63~. 19 634.93 ,64 .OU 

22800. 314. 22484, 1. 231. 3487. 7 245. " 
.10 1.16 6.45 . ~2 .085 .038 .085 .000 

• 000712 5. 5 . 5. 0 0 0 .oo 

- - - -

i5ECNO 10115.000 

3265 DIVIDED FLO~ 

3370 NORMAL BRID6E,1!RO= 0 HIN ELTRD= 653,90 Ml ELlC= 644,60 

3470 ENCROACHMENT STATIONS= 883.t) 1080,0 TYPE= I TARGET= 
10115.00 25.40 634,30 .00 6~4.2D 634.94 .64 .01 

22800. 314. 22484. I. 231. 3488. 7. 246. 
.10 1. 36 6.45 ,22 .085 .OJS .065 .000 

• 000712 15. 15 . 15. 0 0 0 .00 

ISECND 10120,000 

3470 ENCROACHMENT STATiONS= 83),0 1035.0 TYPE= 1 TARGET= 
ELENCL= 603, 90 ELEt-KR= 653,90 
10120,00 20.47 634.27 .00 634.18 635.06 , 79 ,00 

22800, 1078. 20063, 16'9. 44}, 2662. 588. 246. 
.10 2.42 7.54 2.82 .ObO .038 ,068 ,000 

. 000539 5 • 5' 5. 2 0 0 .00 

1smrn 10600.000 

PAGE 18 

□LOSS BMlY. ELEV 
T~A LEFT/RIGHT 
ELM!N SSTA 
TOP~!D ENDST 

197.0UO 
.02 645.40 
16. 613.40 

608,90 883.00 
188.05 1079 .65 

- -

197.000 
.oo 645.40 
16. 613.40 

608. 90 883.00 
188,06 1079,65 

200.000 

• 12 612.20 
16. 611.30 

608.80 835.00 
200.00 1035.00 



01-31-89 11:12:18 PAGE 19 

SECt/0 DEPTH CWSEL CR ms ttSELK E6 HV HL DLOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AROB VOL rnA LEFT/RIGHT 
TIME VL08 VCH VR08 !NL xtJCH lNR ttTN ELM IN SSTA 
SLOPE ILDBL lLCH XLOBR !TRIAL !DC I CONT CORAR TOPtt!D ENDST 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 476,0 1076.0 TYPE= 1 TARGET= 600.000 
XSEC B 1986 HWM FROM CITY 635.8 

10600,00 26.49 635.29 .00 635.2U 635. 54 .26 . 16 --. ,. 61:,20 
22800, 7558. 13913. 1329. 4254. 2773. 793. 310. 21. 611.30 

,14 L78 5.02 !.69 .060 .038 .068 .000 608.80 476,00 
,000226 480. 480. 480. 2 0 0 .00 600.00 1076.00 

CCHV= . 100 CEHV= .300 
1490 NH CARD USED 
IS:Cr/0 11000.000 

3470 ENCROACHr.ENi ST~TIONS= 400.0 1050.0 TYPE= 1 TARBET= 650.000 
!""" r OtL "' 

11000.00 27.1~ 635.52 .oo 635.43 635.62 .10 .06 .02100000.00 
22800. 0, 14878. 792'i., o. 5333. 3873. 384. 26. 612.50 

,18 .oo 2,79 2.05 .060 .032 ,051 .000 608,40 400,00 
.uoo1n 380. 380. 380, 2 u 0 .oo 650,QO 1050,00 

CCHV= .100 CEHY= .300 
1490 Nii CARD USED 
ISECNO 11450,000 

3470 ENCROACHt>ENT STATIONS= 750.0 1400.0 TYPE= 1 TARBET= 650.000 
!SEC D 

11450.00 28,96 635.56 .00 635.48 !,35.69 .13 .06 .01 b25,SO 
22800. 5127. 9562. 8111. 2782. 2531. 3622. 478. 33. 621.00 

.23 1. 84 3.78 2.24 ,042 ,038 .052 .000 606.60 750.00 
. 000152 450. 450 • 450, 2 0 0 .oo 650.00 1400,UO 

ISECNO 11900,vOO 

3470 ENCROACHMENT STATIONS= 1000.0 1750.0 TVPE= l TARBET= 750,000 
XSEC E 

11900.00 34, 74 635.64 ,00 635.55 635.74 .10 ,04 .oo 625.70 
22800. 712. 19949. 2139. 696. 7478. 3446, 584. 40, 626.!0 

• 28 1.02 2.67 .62 ,043 .034 .085 .000 600.90 1000.00 
.000055 450, 450, 450. 1 0 0 .00 750.00 1750.00 



01-31-89 11:12:18 PASE itl 

SECNO DEPTH CWSEL CRIWS HSELK EG HV HL □LOSS BANK ELEV 
0 GLOB oc~ GROB ALOB ACH AROB VOL Tr.A LEFT /R16HT 
TIHE VLOB vc~ VROB !NL XNCH XNR UTN EUHN SSTA 
SLOPE ILOBL XLCH lLOBR i TRIAL IDC !CONT CORAR TO?UID ENDS! 

ISE[NO 12100.000 

,47~ ENCnOACHHENT STATiONS= 600.o 1350,0 TYPE; 1 TARGET= 750,000 
XEEC F 

12100,00 21.47 635. 57 ,00 635,49 6)5, 79 ,22 ,02 , 04 62J .00 
22800, 2094. !4723, 5983, 1400, 3298, 2728. 628. 43. 626.00 

,2Q 1. 50 4.46 2.19 ,060 .034 .04~ .000 614. j(I 600.00 
. 000261 £00 . 200, 200, 2 0 0 .00 750.00 1350.0t) 

ISECIIO 12300.00v 

3470 EIJCP.DACH~ENT STsTIOilS= 674,0 1460,0 iYPE::: l TARGET= 786,000 
XSEC 6 

12300.00 2:..2n 6~5.M .uo 635.51 635.83 .24 . 01 .oo 626.00 
. - - - -
22800. 935. 16772. 5092. 916. 375c. 3929. 664, 47. ~26.30 

• 31 l.!S 4.47 1.~3 .060 .030 .051 .000 610,40 674.UO 
.000140 200. 200. 200. u 0 0 .oo 786. ')0 1460.00 

CCHV: , JOO CEHV= .500 
ISECNO 12500,000 

3265 DIVIDED FLOW 

3470 EtiCROACHMENT STATIONS= 490,0 1082,0 TYPE= ' TARBET= 592.0UO , 
XSEC H DS HURotl STREET BRIDGE HEIR FLO~ IN ROB XKDR ADJ 

12500.00 24.26 635.56 ,00 1,35.47 635.94 .38 .03 .07 633.20 
c2aoo. 280. 20648. 1872. 314. 4075. 682. 695. so. 627.70 

'" .89 5.13 2.74 ,034 .025 .021 .000 611. 30 490.00 •·''-

• ,)00151 200 . 200. 200. 2 0 0 .00 466.07 1082.00 

!SECtlO 12700.000 

321,5 DIVIDED FLotl 

3470 ENCROACH"ENT STATlONS= 490.0 1082,0 TYPE= l TARBET= 592.000 
12700.00 24.29 635.59 ,00 635. 50 6~5.97 • 38 ,03 .oo 633.20 

22800. 285. 20634. !BBL 318. 4031. 1,81,. 718. 52. b27.70 
.33 .90 S.12 2. 74 .034 .025 , (121 .000 1,11.30 490.00 

. 000150 200 • :oo. 200. 0 0 0 .00 41,1,,07 1082.00 



q-11-89 11:11:18 

smw DEPTH Ci/SEL 
0 □LOB UCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

SPECIAL BRIDEE 

SB XK !KOR corn 
.00 1.50 2.80 

lSECIJO 12770,000 

3265 DIVIDED FLOW 

PRESSURE AND ~EIR FLOW 

EBPRS EGLWC H3 

637.42 635.97 

3470 ENCROACHfiENT STATiONS= 
1,770.00 25.09 

2280(1, 437. 
• 33 .99 

, 000127 70, 

1490 NH CARD USED 
lSEC~O 12950.000 

3265 DIVIDED FLQij 

636,39 
i0238. 

4.83 
70. 

3470 ENCROACHMENT STATIONS= 

, 0,1 

CRIWS oSELK EB 
GROB ALOB ACH 
VROB !NL XNCH 
XLOBR lfRIAL JDC 

ROLEN B~C 
.00 161.00 

□WEIR □PR 

5091. 17935. 

480,0 1082.0 TYPE= 
.00 636,10 636.72 

2124, 443. 4194, 
2.73 ,034 ,t1~5 
70. 2 0 

758.0 1360,0 TYPE= 

HV HL □LOSS BANK ELEV 
AROB VOL TWA LEFT /RiGHT 
XNR ~TN ELM IN SSTA 
!CONT CORAR JOP~ID ENDS! 

BWP BAREA ss ELCHU 
.00 2568.00 .00 611.30 

BAREA TRAPEZOID ELLC ELTRD 
AREA 

2568. 3011. 010,00 633.10 

1 TARGET= 602.000 
. 33 .76 .00 611.20 

779. 7':.b. 51. 627.70 
.021 ,000 611.10 480.00 

2 .00 476.JO 1082,00 

l TARGET= -758.000 
!SEC I US HURON STREET BRIDGE 1986 HUM FROM CITY 636,75 

12950.00 25,42 636,42 .00 636.33 636.75 . 33 .03 ,00 6!5.6v 
22800. 1093. i8832. 2874. 567, 3787. 1145. 749, 55, 625.0v 

. 35 1. 93 4,97 2.51 .033 .034 .029 ,r,oo 611.00 758.0cl 
,000199 180. 180. 180. 0 0 0 .oa 521. 97 1360.00 

CCHV= .100 CEHV= • 300 
1490 tlH CARD USED 
ISECND 13350.000 

3470 ENCROACHHENT STATIONS= 900,0 1798,0 TYPE= 1 iARGET= 898.000 

PAGE 21 

ELCHO 
611.30 



01-31-89 11:12:18 

l5EC J 
1335u.oo 25, 17 636.57 .00 636,48 636.84 .27 .OB .01 

2~800. 816. 17786, 4199. 548. 3785. 4397. 814. 61. 
• 37 1.49 4.70 , 95 .033 .034 .094 .000 611.40 

.000204 400. %0, 400. 2 0 0 .oo 898.00 

c(HV= .300 CEHV= .500 
1490 NH CARD USED 
iSECNO 137(,0,000 

3470 Et/CROACHMENT STAT IONS= 316.0 1030.0 TYPE= 1 TAR5ET= 714.00(1 
ELENCL= 641.JO ELENCR= 100000.00 

mer DS Nm YORr CENTRAL fiR HiEFFECT AREA ASSUMED IN ROB 
13700,00 24,14 

'1.'?'lM 0. '-"-U"'V• 

.4lf .00 
.000249 350. 

STA= 316. 
PER u= 70.1 

AREA= 3202.7 
ll~I - ' " VCL- J,V 

14% ,iij CARD USED 
ISECNO 13925.000 

636.64 .00 
1 !::.COii LQ111 
J.<.JJ ,v, UUJ.V, 

4.99 1. 45 
35(1, 350. 

462, 511. 
3,0 n 7 

•• J 

656.q 561.0 . " n .:..v • 7 

636,55 636. 92 .28 .08 ,, 3:203. JILQ'J 881. v, "1\.JII.• 

.033 .034 .068 .0'1•) 
0 0 0 .00 

l"'t'CC!- L"l'L LA 
1..1t-.11..1..- o-,;,o,o't 

560. 910. 1 t)t)t), 1030. 
.8 19.9 3.9 

2552.2 656.0 265.7 . ' n .. o. i '" 

-,~.,,.. ,..., ...... """''",-"''!'" l"'T ,,..,. ~,.,., ... _ 
)"iH ti'ILl'H.IHLM!'itf'll iJIHI !UN::!"" 

7f I A 
.:,.1.~.v 980,0 TYPE;; i TARGETaa 

BRIDGE ~REs HlCLUDES CASS ROAD UNDERPASS 
DISCHARGE COEFFICIENT REDUCED TO REPRODUCE 1986 LOSSES 

13925.00 14.10 630. 6•) .oo 636. 51 637. 10 . 50 .07 
22800. o. 19~3~,. 3265. o. 3197. 4239. 9~1. 

.41 ,00 6.11 . 77 .033 .0)4 .158 .000 
,000374 ""G t.1. .... 225. 225. n 0 0 ,oo . 

FLO~ il!STRIBUTION FOR SECNO= 1~925,00 CWSEL= 636,60 

STA= 316. 462. 640. 980. 
PER G= 85.7 .0 14.3 

AREA= 3197.3 2014.5 2224.2 
VEL= 6 .1 ,0 1 .5 

.00 
LO uu, 

612.50 
714.0ll 

b64 .oon 

.!! 
71. 

tJU,JII 

664.QO 

PAGE ~2 

631. 50 
622.% 

900.00 
179~.oo 

6,0.60 
622.60 

316.00 
1030.00 

620.60 
622.6(, 

316.00 
980,0(> 



01-31-89 11:12:!B PAGE 21 

SECNO DEPTH CHSEL CRIWS WSELK €6 HV HL OLOSS BAN¥ ELEV 
G GLOB OCH GROB ALOB ACH AROB VOL HIA LEFT /Ri6HT 
Tl~E VLOS VCH VROB XNL INCH XNR 11TN ELHiN SST~ 
SLOPE nosL ILCH XLOBR Ir.JAL I •r 

"" lc □ ~T CORAR TCPWiD ENDST 

SPECIAL BRIDGE 

SB Xk !KOR COFG ROLEN BHC BIIP BAREA ss EL CHU ELCHO 
.00 1.05 2.70 500.00 65.00 .uo 3150.00 2,05 612.50 612. 50 

ISECNO 11940,000 
PRESSURE FLOW 

ESPRS EGUIC il3 oµEIR QFR B~RE~ TRAFEZOID ELLC ELTRD 
AREA 

637 .46 637.10 .00 o. 22800, ]150. 2076. 632 .20 641.50 

3470 ENCROACHflErJi Si;iTIOMS= 116.0 980,•) TYPE= 1 TARGET= 664.000 
1,940.00 24.49 616, 99 .oo 636.89 617.46 .47 .)6 .oo 620.60 

22600. (l, 19365. 3436. o. 3254. 4439, 923, 72. 622 .60 
.41 .00 5.95 .77 .000 ,1114 .155 .000 612.50 316.00 

.000348 15, 15. 15. 2 0 ,) .00 664.00 960.00 

FLOII DISTRIBUTION FOR SECNO= 13940,00 CttSEL= 636,99 

STA= 316. 462. 640, 980. 
FERO= 84.9 .o 15 .1 

AREA= 3253.B 2083.3 2355.6 
VEL= 6.0 .o 1.5 

ISECUO 13950,000 

34 70 ENCROACHHEt!l STAT IONS= 306,0 990.0 HPE= 1 TARGET= 694. 000 
13950.UO 24, 54 637.04 .00 6~6. 94 617, 47 .n ,00 .01 620.60 

2i80U. 164. 18884, 3752. 164. 3261. 4550. 925. 72. 622.Mi 
,41 1.00 5.79 .82 .095 . 034 ,133 .ooo 612.50 306.00 

. 000286 10. 10 . 10. 0 0 0 .00 684.oO 990.00 " 

FLO~ DISTR!BUTIO~ FOR SECNO= 13950.00 rnsEL= 637.04 

STA= 306. 316. 462, 990. 
PER G= • 7 82.8 16,5 

AREA= 164. 4 32b0.8 4550.4 
vEL= LO 5.8 .8 



01-31-89 11:12:18 

SECNO DEPTH CHSEL CRH/S WSELK EG HV HL 
Q QLDB OCH QRDB ALOB ACH AROB VOL 
Tlf1E VLDB VCH VROB XNL !NC~ XNR HTN 
SLOPE XLOBL XLCH XLOBR !TR I AL !DC !CONT CO~AR 

1490 NH C~k" tJSED 
!SECNO 14100.000 

3265 DIVIDED FLOIJ 

~470 ENCROACHttENT STATIONS= 1120.0 1820.0 TYPE= 1 iARGET= 
1SEC L US NE~ YORI. CENTRAL RR 

14100,00 27 .10 637,40 ,00 637.31 637,58 .1B .04 
228iJ\). 67, 17799, 4934, 119. 4634. 29,v. 952. 

.42 • 56 3.80 1.65 ,085 .038 .059 .000 
.000~29 150, 150. 150, 2 0 0 .00 

FLO\! DISTRlBUTION FOR SECND= wno.oo CWSEL= 617,40 
-------

S•A= 1120. 1224, 14,B, 1698, 1758, 18il). 
PE, O= ,3 78,! 

AREA= 119 .o 4683.6 
VEL= .6 . " ,.o 

CCHV= .100 CEHV= .300 
JSEC~JO 147!10.000 

3470 E~CROACHHEHT STATIONS= 
!SEC M 

14700.00 24. 58 
22800. !259. 

.47 1.05 
.00015, 590. 

1490 NH CARD USED 
1sw:o 15~00.000 

637,48 
16246, 

4.21 
590, 

5,9 6,9 6.8 
1755.5 547.9 686.B 

.8 2.' 2.9 

1230,0 2030.0 TYPE= 1 TARGET= 

,no 637.39 637.70 .22 .11 
32Y5, !291. 4131. 3821. 1068, 

,86 .085 .034 ,085 .000 
590. 2 n o • O(, 

OLOSS BANK ELEV 
THA LEFT/R!SHT 
ELMIN SSTA 
TOP~ID ENDST 

700.000 

.07 631. 30 
74. 629 .10 

6111,30 d2t1.00 
620,00 1820,00 

800,000 

,01 525.80 
94. 627,00 

012.qo 1230,00 
BOO, 1)0 2030.00 

2800 NIH 01= 20334, 40 IISEL = 637, 54 ENC 01= 20334. 40 ttSEL = 637, 64 RATIO= . 0000 
NAT 01= 211'4. RATIOS LOB,CH,ROB= .0306 .7220 ,2474 li5EL= 637,64 

3470 ENCROACHMENT STATIONS= 
!SEC N 

15300.00 25.cn b'!-7.62 
22800, 274. 17118, 

.52 .67 3,78 
• 000126 6')0, 600, 

337,7 1056,9 TYPE= 
1986 HWM FROM CITY 637,4 

.on 637, 54 6]7,79 
5409, 410. 4529. 
1.53 .102 .035 
600 • " 0 L 

4 TARBET= .0~7 

.18 .08 ,00 
3533. 1191. 94. 

.043 .000 611. 70 
0 .00 719.10 

616.60 
6:6.10 

337, 75 
1056.85 

PAEE 24 

-------- -



01-31-89 11:12:1B 

SEC~!□ DEPTH CHSEL CRHIS HSELK EG HV HL OLOSS BANK ELEV 
0 OLOB OCH OROB ALOB ACH AROB VOL TIIA LEFT/RI6HT 
TIHE VLOB VCH VROB !Ill INCH HIR ~rn ELM IN SSTA 
SLOPE XLOFL lLCH XLQBR !TRIAL !DC !CONT CORAR fOflilD ENDST 

ISECND 16250 ,O•JO 
2B00 tlAT 01= 19027.B8 WSEL= 637.63 ENC 01= 19027,88 ~SEL= 
NAT 01= 19704. RATIOS LOB,CH,ROB= .0581 .B007 .1410 HSEL= 

6~7.73 RATIO= 
637.73 

,01100 

3470 .E~CROACH!'!EtJi STATIONS= 
!SEC 0 

16250,00 25.11 637,71 
2281}0. 

• 60 
. 000144 

971. 18914, 
.n 4.17 

95lJ. 950 . 

ISECNO 17250.0UO 

347◊ EMr~mac!-!i.:IJ.:NT SltlTIONS= 
XSEC P 

17250.00 25.Bl 
22800. o. 

.68 ,00 
.(!00261 100(\, 

1490 NH CARD USED 
tSECNe 18750.000 

637,91 
15063. 

4,43 
1000. 

142,B 

,00 
2915. 

, 76 
950. 

52.0 

.00 
7737. 
1.34 

100-0. 

978.~ TYPE= 4 TAR6:T= ,0)4 

637,63 637,93 ,. 
oL,._I , 1 l .02 626.70 

1155, 4531. 3810. 1389 • 111. 621.90 
.102 .034 .102 .000 612 ,60 142.84 

2 0 0 .00 835.63 010 A7 111..1,--., 

950,0 TYPE= 1 TARGET= 898.000 

637.83 638.13 , 21 .19 ,00 632,70 
o. 3398. 5784, 1606. 131. 621.90 

.085 ,03B ,085 ,000 612, 10 52.011 
2 0 0 .no 898.00 950.00 

iSCO NAT 01= 12412.54 ~5EL= 538.32 ENC Ql= 12412.54 \/SEL= 638.42 RATiD= .COCO 
tlAT gJ= 12687, RATIOS LOB,CH,ROB= ,4453 .36~5 

Jl70 £/ICROACHHENT STATIONS= 
XSEC 0 

516,4 1287 ,2 HPE= 

18750.00 
22800, 

.92 
.000339 

!0118. 
1.10 

1500. 

1490 NH CARD USED 
ISECNO 1970,),000 

038.40 
8455, 
4,87 

1500. 

{\(\ 
,VI.' 

4227, 
!.56 

1500, 

L-.C) T".I L"!O l;.'1 
IJ,)0,.:Ji. o.:-~. ~•r 

4810. 1738. 
,060 ,043 

" 0 . 

; □ ,,< • J. ,,._, WS[L= 638,42 

4 T/iRSET= .022 

" .. ,.,,.,_ l".l"F t'1t'1 ,., 
'" ,VV Oi./ ,'-'V 

2703. 1 q24 • 160. 616,30 
• 109 .000 615,ZO 516.40 

0 .oo 770. 79 1287.19 

2800 tlAT 01= 20667.67 ~SEL= 638,61 ENC 01= 20667,67 WSEL= 638.73 RATIO= ,0000 
NAT 01= 21067. RATIOS LOB,CH,ROB= ,6396 .3111 .0473 WSEL= 638,73 

3470 ENCROACHMENT STATIONS= 666,8 2178.4 TYPE= 4 iAR6ET= .019 
XSEC R US CORP LIMIT 

19700, O(, 24.31 638. 71 ,00 638,63 638. 78 ,07 .20 .01 624,4(, 
22800. 14614. 7277. 909, 1204 l. 2165. 664, 2214. 187. 617,50 

"' ' "' ' " 
. ,, 

.060 .038 ,71 .1,£l J,JO l, ._\J .on .noo 614.40 66b.BO 
,000122 105(1, 1050, 1050, ' 0 . 0 .00 1511.57 2178.17 

PAGE 25 
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THE RUij ElECUTED 1)1-31 -89 
llllllllll!llllllllllll!!llfllllll!lllllltlllllltl 

HEU RELEASE DATED NOV 76 UPD~TED HAY 1984 
ERROR: CORR - <Jl,,)2,03,04 ,OS,06 
~OD!FICATIG~ - 50,51,52,53,54,55,56 
!B~-f'C-1! VERSION AUSUST i 965 

ftlll!tf!l!llllllllllllllllllll!llilllllllllllllll 

MOTE- ASTEP.ISK m AT LEFT OF rnosS-SECfiflN NUMBER iND!CATES MESSAGE IN SU~MRV Of ERRORS UST 

CASS RlVER 

SUttMARV PRlHTOUT TABLE 150 

SECNO XLCH ElTRU ELLC CUSEL CRIUS EG ions VCH AREA ,O!V. 

8300.UftO .01 .on .on 608.70 2280(1,(i(, 633.61v .t)v 6)3,99 3.03 5.~3 8172. 34 130'i5.55 
-~11Jo.iJOu---~uo- ;u1- .TJO bm1.71J- 2780!1,0t! b33. 79 • 0(1 tl3~.(i9 3.03 a,'.,i 83Sb.30 13102.7t, 

9500,\)00 1200.00 .!JO .oo 608.70 228<)\) .00 634.03 ,Q(l 634 .34 3.17 4.79 6160,94 1279.\,9! 
9500.0,)U 1200.UO .00 .00 608.7{1 228{)11,00 634.13 .00 634.44 3.11 4,76 b200,Q9 12Ql9.9b 

10000.000 500.00 ,l)!j .00 608.70 22eoo.ou 634, te .oo 634.63 3.99 5.41 44,0.41 11408.41 
10000.000 500.00 .00 .00 608.70 z:soo.oo 634,,B .on 634.72 3,q2 S-38 4464.15 11sa8.69 

1001'5,000 95,00 .00 .oo 6QS. 1n 22800,HO 614.19 .M 634.81 6.73 6.28 31,28.11 8791.38 
10095.000 1'5.00 .oo .00 608-70 22800.00 634,29 .00 634,'i'O 6.62 6.25 3646.83 8862.10 

!O!<J0.0-00 5,QO 653.90 644,l,U 608.90 22800.00 6';4.19 ,00 634.84 7.22 6.48 3.7-0b.01 8•86. 12 
10100.000 5.00 1,53.'i'U 1,44.60 1,08.90 22800.00 634.29 .00 634,93 7 .12 6.45 3775.lB 8542.73 

1n11s.010 15.00 653.90 644.60 608.'i'O 22a,in.oo 634 .20 ,00 614.85 "? '';11 6.48 3707 .b2 8489 .n '•'-.L 

10115.000 15,00 6S,.90 644.60 6oa,qo 22800. 00 634,30 .r,o 634.94 7.12 6.45 ,rn,.14 8515,64 

10120.000 5.00 .00 .00 608.Sfi 22000.1)0 634. 18 .00 634.97 5.47 7 .57 ~675.41 9745. 50 
10120.000 5,00 .oo .00 608.80 22800.flO 634,27 ,Q,) 635.06 5.39 7. 54 3695.16 qsrn .4~ 

10600.000 48ii. (tt) ,00 ,0!1 608,80 22800.00 635 .20 .oo 615.46 2.30 5,05 7766.14 15025.63 
10600,00U 480.00 .00 .00 608.80 228(H).(l0 635.29 ,(10 635.54 2.26 5.02 781'.94 15161,45 

11000.000 38e,\)!l .00 .00 608.40 22800.00 635.43 .!JO 635.54 1.29 2,81 9151.01 20(,85.78 
11000.000 380.0U .OU .00 608.40 22800.00 615.52 .OU 635.62 1.21 2.19 9206.63 2026'.,,0! 

11450.(H)lj 450.00 .00 .uo 606.6•) 22800.00 635.48 .00 635 .61 i.54 J,80 888C:.26 !8341.1} 
J1450.000 45~.oo .00 .o~ 606.60 22800.00 635.56 ,00 63o.69 1.52 3. 78 8935.41 18510.62 

1!9';0.0-0-0 450.00 .00 ,,)0 600.90 22800.00 635.55 .oo 635.65 .55 2.68 11556,82 30613,54 
11900.000 450.00 .00 .00 oOO. 90 22000.110 635.64 .00 635.74 .55 2.67 !1619.53 30821,57 



01-31-89 11: 12: 1B PA6E 27 

SECi/0 XLCH ELTRD ELLC ELHlll D ct/SEL cRlttS EG 1(iKiS VCH AREA .O!K 

12100.000 ,oo.oo ,,10 .oo 614,10 22800. CrO 635.49 .00 635.71 2.67 4. 50 7361.83 11955.:5 
12100.000 200.00 .oo .oo 614.10 22800.00 635.57 .oo 635,79 2.61 4.46 7425.91 14124.51 

123ou.uoo 200.00 .00 .00 610.40 22800,00 6'5.51 .00 635.75 1.42 4.50 83~0.95 19103.71 
12300.000 200,00 ,00 .oo 610.40 12B0f>,00 635.60 .00 635,83 1.40 4,47 8397,49 19,89.24 

12509.090 200.01) .oo .oo 611.30 22800.00 635, 47 .00 635.86 1.54 5. 16 4981.45 18368,00 
12500.000 200.00 .00 .oo 61l.3v 22800.00 635.56 ,00 635.94 1. 51 5.13 5020.77 18535.54 

12700,000 200.00 .oo .00 61l.30 22800.00 635.50 .00 635.89 1.53 5. l 5 4995.25 18426.68 
12700.000 200,00 .00 .00 611. 30 2'800,00 635.59 .00 635.97 J.50 5 .11 5034.34 18593.61 

12770.000 7(l (1(1 633.30 L"!'fl fl(\ L!1 ,o 'j'1Qfl{I (\fl L 1'L 1'(1 M LH Lt. ' 00 t. CL !:i1'7l Ml 'lt\,"\E:;L : i;, 
IV 1\,'V V.'\,'TVV I.U,.Lo\JV i;.o,uvv,vv ',,;'.'\JI .JV ,vv 1.1.•1.1. 1.17' :i.,i;.1 ,,,.,,_, ,.._ .. i;.,,v ;.v•.•-•u,.l..' 

11770.000 70.00 63>.30 630.00 611.30 n000.oo 6)6.39 .00 636.72 1.27 4,83 5415,97 20253.45 

12950.000 180.00 .oo .00 611.00 '.:2800.00 636, Jl ,Q[J 6)6.67 2.02 5. lll 5450.97 16022.28 
12950.000 180.00 .00 .00 611.00 2'.2800. 00 636.42 .00 636.75 1. 99 4.97 5499.~8 16177.95 

13,50.000 400.00 .oo .00 611.40 22800,00 636.48 .oo 636.75 2.08 4.74 8647,15 158,jQ,2, 
13350.000 400,00 ,00 .00 611.40 228(10,00 fl6.57 .00 6,6.84 2.04 4,70 8729.53 15978.83 

13700.000 350.00 ,00 .00 612.50 228UO.OO 6,6.55 .00 636.84 2,54 5.03 7830.il 142q6,02 
moo.ooo 35 1). 00 .on .no 612.50 2,800.00 636.64 .00 636.92 2.49 4,7, 7894,51, 14441.59 

13925.000 225.00 .oo .00 612.50 naoo.oo 636,51 .00 6l7 .02 LBO 6.15 7376.44 11669,il 
13925.000 225.00 .oo .00 612. 50 22800.00 636.60 .00 637.10 3.74 6.11 7436,06 11789,43 

1,940.000 15.00 641.50 632.20 612. so 22800.00 636.89 ,Ou 637.37 3.54 5.99 7628.40 12115.78 
lJ940.000 15.00 641.5<) 632.20 612.50 22800.00 636.99 .oo 637.46 3.48 5.95 7692,64 12225.68 

13950,000 10.00 .oo .00 612.50 22800,00 636.94 .00 637.38 2.91 5,83 7909.80 13364.85 
13950,000 '" ,.._,., "" .00 I I" rl\ 22800.00 637.\14 .00 637.47 2.86 5.79 7975.55 13491,08 lV,IJV ,VV Ol.t'.,;:J\.I 

14100.000 150.00 .oo .00 610.30 2~800,00 6:7.31 .oo 637.49 2.3) 3.83 7737.00 14920.93 
14100.000 150,00 .00 ,00 610,30 2'800,00 637.40 .oo 637,58 i.29 3,80 7792,78 15073.87 

14700 ,'100 590.00 .00 .00 611. 90 12800.00 637.39 .00 637.62 1.56 4.24 9281.68 1826l.B5 
14700,000 590.00 .00 .oo 612.90 22800.00 6J7 .48 .00 637.70 J.Sl 4. 21 9352.39 18422.54 

15300,000 600.00 .00 .00 611. 70 '1800,00 637.54 .on 637.71 l.26 J.76 8940.94 20334.40 
153•)0,000 60C..OO .oo .00 611. 70 22BOO,nn 637.62 .oc 637.79 1.26 3.78 8470.74 20288.35 

16,50. OUO 950,00 ,Ofl .uo 612.60 22900.00 637.63 .t,v 637 .BS 1.44 4. 16 10008.89 19027.88 
16250.000 950.00 .00 .oo 61Z,60 ,2800.00 637.71 .oo 637.93 1.44 4,17 9716.43 18992.92 

17250.000 1000.00 . 00 .00 61,.10 22800.00 637.83 .oo 638.04 2.66 4.46 9135.88 1397,.99 
17250,000 1000.00 .00 .oo 612.10 ,2800,00 637.91 ,00 638.13 2.61 4,43 9182,09 14108.93 

18750.000 1500,,)(, .00 .00 615.20 22800,UO 638.)2 .oo 618.49 3.37 4.84 9529.55 12412.54 
18750.000 1500.00 ,00 .00 615. 20 22800,00 638.40 .00 638.57 3.39 4.87 9250.86 12377,57 



01-31-89 11:1,:18 

SECN0 XLCH 

19700,000 1050.00 
1q100.ooo 1oso.oo 

ELTRD 

.00 

.00 

ELLC ELM!N Q CWSEL 

,Q,) 614.40 22800,00 638.63 
.00 614.40 22800,00 638.71 

CR!WS ES 

.uo 638.70 

.00 638. 78 

IOl'.15 

1.22 
1.22 

PAGE 2S 

VCH AREA .0lK 

3.35 15138.98 20667.67 
3.36 14871,62 20636.31 



01-31-89 11:12:18 PASE 29 

CASS RIVER JOOYR FLO 

SUliRARY PRINTOUT TABLE 150 

smm " CWSEL DIFHSP Dirnsx DffKWS TOPW!D XLCH 

8300.00Q 22800.0Q 633.69 .oo .00 .oo 939. 48 .00 
8300.000 2,800.00 633.79 .10 .oo .10 653,00 ,oo 

9500,000 22800 ,00 634,03 ,00 ,34 ,00 396.97 1200,00 
9500.000 :2000.00 634.13 .10 .34 • 10 397.00 1200,00 

[0000.000 22800,00 634.18 .00 • 15 .00 236.00 500.00 
10000.000 22B00,00 634.2B ,JO . 15 .10 236.0Q 500.00 

10095.000 22800,00 634,19 ,00 .02 .00 190.0i'I 95,00 
10095.000 22B00.00 604.29 ,JO .01 ,10 190. 00 95,00 

10100.000 22800.00 634.!9 .00 .00 .oo !BB .05 5.00 
1l) HIQ. MH) 22800,00 634,29 ,10 ,00 ,10 188,0} 5,(tO 

10115,000 22800.00 ti34.i0 ,00 ,QL .oo [88.05 15,00 
10115.000 22800. 0(1 634.30 , 10 .01 .10 188.06 15.00 

10120.000 22800,00 634 .18 .00 -.(!3 .VO 200.00 5.00 
[0120.000 22800,00 634.,7 .10 -.03 .10 2no,uo 5.00 

!060u.ooo 22800 .00 b35.i0 ,00 1.02 .00 600.00 480,00 
1U600.000 22800.00 635.29 .09 1.01 .09 600,00 480.00 

l!UuO, 000 22800 .00 635,43 .oo .i4 .00 650 .oo 380,00 
11000.000 ii800.00 635.52 ,09 .23 .09 650.00 380,00 

![450,000 22800.00 635.48 .00 ,04 .oo 650,00 450.00 
1111.t;r"I ('\('\(\ ,,onn r"lf'1 L lt; t;L co M .OS Lt;.(I r"lf'1 450.00 ,1.,1.-~•V•V"V 1..1..UVV,YV U'-''-' • ~'U I VU ,v~ u,;.,v,vv 

11900, 000 22800.00 635.55 .oo .OB .00 750,vO 450,00 
11900. 000 22800.00 635.64 ,08 .OB ,08 750.00 450.00 

l'Ji(I/\ (\(1(1 '1'J0{Hi IH\ liC: .!10 M - "' M "Jr:;:(\ (\/'I .,,..,-, (\(\ 

.1.L.I.V\J,VV'.' LLOVV,VV O,J~•• 'I l ,'J" ,v, ,vv 1 ~v.vv LVV,\t'.' 

12100.000 22800.00 635.57 ,09 -.07 .09 750,00 ,oo.oo 

12300.000 22800.00 635.51 .oo .03 .00 786 .oo 200,00 
12~00.000 22800 .00 635.60 ,08 ,Ol .OB 786.00 ,oo.oo 

12500,0QQ 22800,00 635.47 .00 -,04 .oo 466.07 200,00 
12500,\10() 2,800.00 635. 56 .08 -.04 .08 466.07 200.00 

[2700.000 2280tl. 00 6ll.50 .00 .03 .oo 466.07 200.00 
f .,,11r, .... ,.,_,.,_ ,,.,MIii\ Ill\ I '7C C:!"1 M n, ,n . " " '1,111 1\/\ 
l.£/VV,U\,1\1 l£0UV,l'V OJJ,J-i ,t10 ,VO , VO 'tOO,Vf lVV,VV 

12770.,lOO 22800.00 636,30 .oo .79 .00 475.90 70.00 
12770.000 22800.00 636 .39 • 09 .BO .09 476.10 70,00 



ul-31-89 11:12:18 PASE 30 

SEL~O Il rnSEL DIFWSP D!FliSX DIFKWS TDPWJD XLCH 

12950,0UO 22800.00 636.33 .oo ,03 .00 517.54 180,00 
12950.000 i2800.00 636.42 .09 ,03 ,09 521. 97 180.00 

13350 .oo,, 2i800,UO 636.48 .00 .15 ,no 898.00 400.00 
13350.000 22800.00 636.5-7 .09 .15 .09 8•8.00 400,00 

B/00.000 22800,00 636,55 .00 ,08 .00 714.00 35•i.UO 
13700. 000 22800.00 636,64 .09 .07 ,09 714.011 350.00 

13925.000 22800.00 636, 51 ,00 -.04 .00 664.00 225.00 
13925.0UO 22800.00 636,60 .09 -,04 .o, 664 .oo 225,00 

13940,000 22800.00 636.89 ,00 ,38 .00 664.00 15.00 
13940,000 228ll!l,00 636.99 .10 , 39 , 10 664,00 15.00 

13950.000 2280,).00 636.94 ,00 ,05 ,00 684.00 10,00 
13950.000 22svo. on 637,04 .10 .05 ,10 684, 00 10.00 

14100.000 22BUO.OO 637.31 .00 ,37 ,00 620,00 150.00 
14100.000 22800,0Q 637,40 .09 .36 ,09 620, (H) 150.00 

- ----------
14700,0UO 22800,00 637.39 ,00 .08 .00 80'1,110 590. ,Jo 
14700.000 i2800.00 637,48 ,09 .08 .09 800,00 590,00 

15300.000 22800.00 637.54 .00 .14 ,OIJ 800,00 600,00 
15300.000 22800,00 637.6i .OB , 14 .OB 719.10 600,00 

16250.000 22800,00 637,63 ,00 ,09 .00 900. 0,1 950.0U 
16250.000 22800.00 637.71 ,08 .09 .OB 835.63 9:,0. 00 

!7i50.000 22800,00 637.83 ,00 .20 .00 1122.73 1000.00 
1725tl, Ov(, :2soo.oo 637.91 .09 ,21 ,(,9 898,00 1000.00 

18750,000 22800,00 638.32 ,00 .50 ,00 890,00 1500.00 
18750,000 22800,00 638.40 .08 . 49 ,08 770,79 1500,00 

19700,000 22800,00 6~8.63 ,00 .31 ,00 1614,00 1050.00 
19700.000 22800.00 638,71 ,08 .31 ,OB 1511. 57 1050.00 



01-31-89 11: le: 18 PASE 32 

FLOODWAY DaTA, CASS RIVER lOOYR FLO 
PROFILE IW. 2 

------- Fl nnnwAv ------- ~ATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT O!FF"ENCE 

AREA VELOCITY FLOODllsY FLOODijAY 

8l00,U1)0 65j, 8386, 2,7 633,8 633.7 '1 
951)0,000 397. 6201. l.7 034.1 634.0 , 1 

10000.000 236. 4464, 5.1 bl4, l 634.2 , 1 
10095.000 190. 3647, 6, l 634.3 634.2 .1 
lOiC•0.000 197. 3725. 6. 1 634.3 63'.2 .1 
10115,(100 197, 3726, 6, 1 634,3 634,2 1 ,,. 
10120.000 200, 3695. 6.2 6l4.3 634.2 . 1 
10600,000 60Ci, 7820. 2.9 615.3 635,2 , 1 
11000.000 650, 9207, 2.5 635.5 6'5.4 .1 
11450.000 650, 8935, 2.6 635,6 635.5 , 1 
11900,000 750, 11620, 2,0 635.7 605.6 , 1 
12100.000 750, 7426, 3, 1 t,35.6 635.5 , l 

12300.000 786. 8,97, 2.7 635.6 635. 5 .1 
1250~.-'.:00 ~- ~r,tt-.- - -&-C:-- 6-5j, 5 -E,~-S. 5 ' ~qt., .., . ~· . ' 
12100.oov 592, 50)4. 4. 5 635.6 ,35.5 '1 
12770,000 60i, 5416, 4.2 63,.4 636.3 .1 
12950 ,000 602. 5499, 4,1 636.4 636.3 1 

" 
13350.0v0 696, 6730, 2,6 636.6 636.i '1 
13700.000 714, 7895. 2.9 63l.7 636.6 • 1 
13925.000 6M, 7436. 3. 1 636.6 636,5 '1 
13940.000 664, 7693, 3,0 6;7,0 636.9 . ! 
13950.000 664. 7976, 2,9 637 ,0 /.36,9 , 1 
14100.000 700, 7793. 2.9 637.4 637 ,3 , 1 
14700.000 800, 9352. 2.4 637,5 637,4 .1 
15300.000 719, 8471. Z.7 637 .6 637.5 ,1 
16250.000 836, 9716, 2. 3 637,7 637.6 .! 
17250,000 898. 9182. 2,5 637.9 637.8 .1 
1s15n,ooo 771. 9251. 2,5 638.4 638.3 .1 
19700.000 1512. 14872, !.5 638.7 638,6 .1 
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11111111111111111111111111111111111111111111111111 
HEC2 RELE~SE DATED tlOV 76 UPDATED MAY 1984 
ERROR CORR - vl,02,03,04,u5,U6 
noDIF!C~TION - 50,51,52,53,54,55,56 
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---Tl--------

12 !OvYn FLO'.I 
T3 

J1 ICHErK Pm NitJV !DIR STRT 

u. J. o. 0. • 000301 

'? 

'" NFP.OF !PLOT PRFVS XSECV ISECH 

3.000 .000 -1.000 .000 .0011 

PASE 

THIS RUN EXECUTED 01-31-89 

-------- - - - - - - - --

METRIC ijVJtJS il aSEL Fil 

.VO .0 ~2800 . 634 .OO!J .000 

FN ALLDC I BH CHN!li iTRACE 

.850 .000 .000 ,000 .ono 



01-31-89 10:57:53 fAGE 0 . 

SECNO DEPTH CWSEL CRIWS ~SELK ES HV HL OLOSS BANK ELEV 
G GLOB liCH 9ROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNC~ XNR WTN mm, SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWJD ENOST 

IPROF 2 

CCHV= .JOO CEHV= .300 
ISECNO 8300.000 

8300.00 2,.00 033,70 ,00 634,00 634,00 .30 .00 .oo 61:.20 
2~80ti. 626. !J805. 8369. 515. 250ti. C,77~. n. n. 611.20 -

.oo 1.21 5.52 1. 45 .085 .038 .085 .ono 608.70 1462,92 
.000302 o. 0. 0. 0 0 " .0(1 94(1. 7b 2403.68 

ISECNO 9500.000 

3470 E~CROACHl1ENT STsTJONS= 1300,0 1697.0 TYPE= 1 TARBET= 397 .000 
9'.,00.00 £5.34 634,04 .on .00 634,35 .31 .35 .00 621.40 

'1'10M '1Li 'i 19753. 435. 1711 4126, 327. 178. 15. 612.20 .l,LU'\IVo LU,1.L, .,_, ......... 

.07 1.52 4.79 1.33 .085 .038 .0S5 .ooo 608.)0 IJ00.00 
• 000317 1200. 12•j0. 800 • 1 0 0 .00 39c.,q9 1696.99 

rruu:-: u1r.. rc-uu,,, onn 1,,,,.,,,, - ,uvv .., ... ,.,- '""" 
ISECNO 10000.000 

347t• E~CROACHMEoT STATION5= 1440.0 1676.0 TYPE= 1 TARGET= 236.000 
10000.00 25. 49 6 ~4 .19 .00 .00 634.64 .45 .18 .II 621.40 

,,..,,ont, '" ,,.,,o '"11 '" JliLi <LO 0,0 10 L: 'l "'il'l 
LLU\IV, .lL.l< ..c.L,tl.l, L\!J., J.J.'1, '1.ll.!J.. J.\JU1 L._<' • , '. \.'J..i. ,L\I 

.10 1.06 5.40 1.20 .085 .038 .OBS .000 608.70 1440.00 
.000399 500. 500. 500. 0 0 0 .00 236.00 1676.00 

tC'!'.'rwn I r,.,oc: t1.," 
4.Jl:.l,l"U J.!H_IT._<,<HHJ 

3470 ENCROACHMENT STATIOtiS= 146],0 1653.0 TYPE= 1 TARBET= 190.000 
10095.00 25.51 634.21 .on .00 b34.82 .61 .05 . rnooooo.oo 

22800. n. 22800. o. o. 3630, o. 248. 19, 100000.00 . ,, M ' on M /\1":C "" """ """ ,r..n "'" I A I "fl t,I\. 
,.HI ,Vl..l 0,4-0 ,VV ,V0._1 ,V.JO ,VOJ ,VVV OVO.IV J.'tO.l-,VV 

. 000671 95 . 95. 95. 11 0 .00 190,00 165].00 

ISECNO 10100.000 

3265 DIVIDED FLOW 



01-31-89 10:57:53 

SECNO DEPTH CUSEL CRIWS WSELK EG H'I HL 
Q GLOB QCH QROB ALOB ACH AROB VOL 
TlllE VLOB VCH VROB XNL XNCH XNfi WTN 
SLOPE XLOBL XLCH XL □ BR !TRIAL !DC !CONT CORAR 

3370 rmF.HAL BRIDGE,NRD= 0 HIN ELTRD= 653,90 HAI ELLC= 644.60 

3470 Et1CRD4CHMENT ST~T!OtlS= 
- - --1U!0~.~-2), ~-,:4 ,,-0 

22800, 310. 
.10 1.3b 

.000711 5. 

ISECNO 10115.000 

3265 DIVIDED FLOij 

22488. 
6.47 

5. 

ss~.o 
,,Ul 

1. 
,22 
5, 

3370 NORHAL BRIDGE,NRD= 0 nm ELTRD= 

3470 El!CROACHMENT STATIONS= 883.0 
10115.00 25, 32 634 .22 .Oo 

22800. 311. 22488. 1. 
.10 L3b 6.47 . 22 

.000720 15. 15. 15, 

ISECNO 10120.0(10 

3470 ENCROACHMENT STATIONS= 835.0 
ELENCL= 653.90 ELENCR= 651.90 
10120.00 25.39 634 .19 • 00 

22800. 1072. 20074. 1653. 
.10 2.43 7.57 2,83 

. OU0546 ' 5 • 5. "' 

ISECNO 10600.000 

3301 HV CHANGED MORE THAN Hv!NS 

3470 ENCROACHMENT 5TATiONS= 476.0 
10600.00 26.41 635.21 .oo 

22800, 7525. 13950. 1325. 
.14 1.78 5.05 1.69 

,000230 480. 480. 490, 

1080.0 TYPE= 1 TARSET= 
-,.£II; -<>~Lg, ~--------,4-0. 

228. 3474. 7. 248. 
.085 .038 .u85 .000 

0 0 0 • c,o 

653.90 MAX ELLC= 644.60 

1080,0 TYPE= 1 TARGET= 
.00 614.86 .64 .01 

229. 3475, 7 • 249. 
,085 ,Ol8 ,085 .ooo 

0 0 0 .oo 

1035.0 TYPE= 1 TARGET= 

.00 634.98 .80 .oo 
442. i652, 584. 250. 
.06(1 ,038 .068 .ooo 

2 0 0 .oo 

1076.0 TYPE= 1 TARGET= 
.00 635,47 .26 .16 

4223. 2765. 786. 31 l. 
.060 .038 .068 .ooo 

2 0 0 ,◊(I 

PAGE ' ,. 

OLOSS BANi. ELEV 
ms LEFTIR!SHT 
ELHIN SSTA 
TOrnID ENDST 

197.000 
M- ~'1). .. - - - - - - - -- - -------
19 I 61~.4" 

608.90 883.00 
188.05 1079.65 

197,000 
, 00 645.40 
19. 613.40 

608,90 883.00 
188.05 1079.65 

200.000 

.12 612.20 
19. 611.30 

608.80 835. 0,1 
2110.00 1035.00 

600. 00(• 
.32 612.20 
24. 611.30 

608.80 476,00 
600.00 1076,00 



01-31-89 10:57:53 PAGE 4 

SECNO DEPTH rnSEL cRrns WSEL, EG HV HL OLOSS BANt'. ELEV 
a GLOE OCH GROB ~LOB ACH AROB VOL TUA Lfff /R!GHT 
T!HE VL □B VCH VROB UJL XIICH XNR ~TN ELM!N SSTA 
SLOPE ILOEL !LCH XL □ BR !TRIAL me !CONT CORAR TOPlilD ENDS! 

CCHV= • 100 CEHV= ,300 
1490 NH CARD USED 
ISECN □ 11000.000 

3470 ENCROACH,\ENT STATIONS= 400.0 1050,0 TYPE= 1 TARGET= 650.000 
l!OQQ,Q<) 27 .05. 6.~,.,~ .QQ .00 635.55 ,10 ,06 .021oouoo.oo 

22800. o. 1487~. 7927. o. 5303. 3855. 387 . 29. 612.50 
• 19 .00 2.80 2.06 .060 .032 .051 .000 608.40 400.00 

.000129 360. 380. ~80, 2 0 0 .vo 650.00 1050.00 

WiV= .100 CEHV= .300 
1490 NH CARD USED 
ISECNO 11450,000 

3470 ENCR□ACHNENT STATIONS= 750.0 1400.0 TYPE= 1 TARGET= 650.000 
11450.00 28.89 635.49 .00 .00 635,62 .13 .06 .01 625.50 

22800. 5015. 9588. 8117, 2758. 2523. 3605, 480. 36, 621.00 
.22 1.85 3..80 2.25 .042 .038 ,052 .000 606.60 750.0u 

,000154 450, 450. 450. 2 0 0 .00 650,00 1400.00 

ISECNO 11900,000 

3470 ENCR□ACHHENT STATIONS= 1000.0 1750,0 TYPE= l TARBET= 750.000 
11900,00 34.66 635.56 .oo .00 635.66 .10 .04 .oo 6,5.70 

22800. 707. 19966. 2127. 690. 7455. 3420, 586. 43. 626.10 
.28 1.02 2.68 ,62 .043 .034 .085 .000 600,90 1000,00 

. 000055 450 . 450. 450. 1 o 0 .00 750.00 1750.00 

ISECNO 12100,000 

3470 ENCRO~CHMENT STATIONS= 600,0 1350,0 TYPE= 1 TARGET= 750, ooo 
12100.00 21.40 635.50 ,00 .oo 635.72 .23 ,02 ,04 623.00 

22800, 2080. 147b9. 5951. 1385. 3284. 2702. 6i9. 46, 026.00 
'0 1.50 4.50 2.cO .060 .034 .043 .000 614.10 60u.oo .. , 

.000266 200. 200, 200. 0 0 0 .oo 750.00 1350,00 • 

ISECND 12300,00u 

3470 ENCROACHMENT STATIONS= 674.0 1460,0 TYPE= 1 TARGET= 786.000 



01-31-89 10:57:53 

smw DEPTH CliSEL 
u GLOB QCH 
TrnE VLOB VCH 
SLOPE lLDBL XLCH 

12300.00 25.13 635,53 
22Bv0, 929. 16818. 

, 31 1.15 4.50 
.000142 200, 2011. 

- --r--- --crnv, .JOO CEHV: .51)!) 

ISECNO 12500.0110 

3265 DIVIDED FLOW 

3470 EiKROACHMENT STATIONS, 
12500.00 24.18 635.48 

22800, '267. 20685, 
. 32 .83 J,16 

,(>00154 iOO. 200. 

ISECNO 12700,000 

3265 O!VlDED FLOW 

3470 EflCROACHHENT STATIONS, 
12700.00 24.22 

22800. 272. 
.33 ,89 

.000153 200. 

SPECIAL BRJDSE 

SB iK 
,00 

XKOR 
1.50 

ISECNO 127711,000 

635. 52 
20t,70. 

5 .15 
200, 

corn 
2.80 

3265 Dlv!DED FLOW 

PRESSURE AND WEIR FLD~ 

rnrns WSELf E6 
QROB 4LDB ACH 
VRDB ml XNCH 
XLDBR !TRIAL !DC 

.00 ,O(i 635.76 
5053. 809. 3739, 
1.33 .060 .030 
200. 0 0 

----- --

490.0 1082.0 TYPE, 
.00 .00 635.87 

1848. 303, 4010. 
2.74 .034 .025 
200. 2 0 

490.0 1082.0 TYPE, 
.00 .00 635.90 

1858. 307. 4016. 
2.74 .034 .025 
200. 0 0 

ROLEN BWC 
.00 161.00 

PAGE 5 

HV HL OLDSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 
XNR WTN ELM IN 55TA 
lCOIIT CORAR TOPWID ENDST 

.24 .04 .00 6i6.00 
3792. 665. so. 626.oO 
.051 , O(i(1 010,;o 674,00 ,, .no 786.00 146(,.011 

---------

l TARBET, 592.000 
.,8 ,t)} .07 631,20 

674 • 696. 53. 627.70 
.021 ,000 611. 30 490,00 

0 .00 466.07 1082.00 

1 TARGET, 592.000 
.38 .03 .oo 633.20 

677. 719 . 55, 627.70 
.021 • ooo 611.30 490,09 

0 .00 466.07 1082.00 

BttP BAREA 55 ELCHU ELCHO 
.oo 2568.00 .00 611.30 611.30 



01-31-89 10:57:53 PASE b 

SEct:O DEPTH rnSEL CRIWS WSELt EG HV HL OLOSS 8ANK ELEV 
0 OLOB OCH OROS ALDB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH !NR WTN ELMIN SSTA 
SLOPE XLOBL iLCH XLOBR !TRIAL JDC !CONT CDRAR TOPWID EtlDST 

EGPRS EGL~C ~3 O~E!R OPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

637,35 635.90 .00 4897. 178)9, 2568. 3011. 630.00 633.30 

3470 ENCROACHMENT STATIONS= 480,0 1082.0 TYPE= 1 TARGET= 6,12, 000 
12770,00 25,01 636.31 .00 .00 636.64 .34 .75 .00 633.20 

22800. 421. 20,00. ilOO. 430. 4177. 769. 7'2.7. 56. 6,7.70 
.n .98 4,86 2.73 .034 ,025 .021 .000 611.30 490 .12 

• 000129 70. 70 . 70. 2 0 3 .00 475.98 1082.00 

1490 NH CARD USED 
ISECNO 12950.000 

3,65 DIVIDED FLOW 

3470 rnCRDACHMENT STATIONS= 758.0 1360.0 TYPE= 1 TARGET= -758.000 
12950.00 25. 34 636,34 .00 .00 636,67 .34 .03 .oo 615. 6<) 

22600. 1077. 18885. 2838. 551. 377:.. !BL 749. 58. 625.00 
.34 1.95 5.00 2.51 .033 .0,4 .029 .ooo 611.00 758.00 

. 000202 180 • 180. 180. 0 0 0 .on 517.96 1360. 00 

CCHV= .100 CEHV= .300 
1490 ~H CARD USED 
ISECl/0 13350.000 

3470 ENCROACHMENT STATIONS= 900.0 1798,0 TYPE= 1 TsRSET= 898.000 
13350.00 25.09 636.49 .00 .00 636.76 .28 ,08 .01 631. 50 

22800, 79(1. 17852. 4158. 535. 3770. 4350. 814. 64. 622.90 
.3i 1.48 4.73 . 96 .033 ,034 .095 .<JOO 611.40 900.00 

,000208 400. 400. 400. 2 (J 0 .no 898.00 1798.00 

CCHV= ,300 CE~V= ,500 
1490 NH CARD USED 
ISECNO 13700.000 

3470 EtlCRDACHMEI/T STATIONS= 316.o 1030.0 TYPE= 1 TAR6ET= 714.000 



01-31-89 10:57:,3 PAGE 7 

SErNO DEPTH 01SEL CRJWS WSELK E5 HV HL OLOSS BANK ELEV 
o GLOB OCH @OB ALOB ACH AROB VOL HIA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL lLCH XLOBR !TRIAL IDC !CONT CORAR TOPWiD ENDST 

ELENCL= 641. ,o ELENCR= 100000.00 
13700.00 24.06 636. 56 .00 .oo 636.85 ,2Q .OB .on 670.60 

i2800. 0, 16042. 6758. o. 3191. 4645. 880, 71. 622.60 
.40 .oo 5.03 1.45 .033 .034 .068 .000 blc.50 316.00 

,000254 350. 350. 350. 0 0 0 .uo 714.00 1030 .Ov 

----- ------ - - - -- - -

FLO~ DISTRIBUTION FOR SECNO= 13700, 00 C~SEL= 636.56 

STA= 3H!, 4621 512, 560, 910, 1000, 1030, 
PER Q= 70.4 2.9 2.3 .8 19,7 3.8 

AREA= 3190.8 652.8 557.1 2523,6 648.6 263.2 
VEL= 5.0 1.0 t.O .1 6. 9 3.3 

l\90 NH CARO USED 
ISEC~O 13925,000 

347-0 ENCROACHMENT STAT!OflS= 316.0 980.0 TVPE= 1 TA,GET= 664. 000 
13925.00 24.02 636.52 .00 ,00 637,02 , 50 .07 .11 620.60 

228(11). n. 19571. 3229. 0 . 3185. 4197. 920. 74. 622.60 
, 41 . uo 6. 14 • 77 .013 .034 .158 .000 612.50 316,00 

.000380 225. 225. 225. 2 0 0 .00 064.00 980.00 

FLOW DISTRIBUTION FOR SECNO= ll925,0tl CWSEL= 636. 52 

STA= 316, 462. 640, 980, 
PER Q= 85.8 .o 14.1 

AREA= 3185.5 2000.0 2196.6 
VEL= 6 .1 ,u 1.5 

SPECIAL BRIDGE 

SB !K XKOR corn RDLEN BWC BHP BAREA ," _o ELCHU ELCHO 
.on 1.05 2.70 500,00 65,00 ,00 3150. 00 2.05 612.50 612,50 

ISECNO 13940.000 
PRESSURE FLOW 



01-31-89 10:57:53 PASE 9 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BAN,' ELEV 
u OLOB OCH UROB ALOB ACH AROB VOL TWA LEFT/Rl6HT 
TiME VLOB VCH VR08 XNL XNCH XNR WTN ELHIN SSTA 
SLOPE XLOBL lLCH ILOBR ITRIAL !DC !CONT CORAR TOPWID ENDST 

EGPRS E6LWC H3 mlEIR OPR BAREA TR4PEZOID ELLC ELTRD 
!REA 

6l7,l7 637.02 .00 0, 22800, ll50. 2076. 612.20 641.50 

3470 EN,ROACHHENT STATIONS= 316.•) 980.0 TYPE= TARGET= 664,000 
[;940.00 24.40 6l6. 90 .00 ,00 637.37 .47 • 35 .00 620.60 

22800. 0, 19403, 3397, 0. 3241. 4l9l. 922, 74. 622,61 
.41 .00 5,99 .77 .000 ,034 ,156 .000 612.50 316,00 

.000354 15. 15, 15. 2 0 0 .00 664,00 980,00 

FLOW OISTP.IBUT!ON FOR SECNO= 13940,00 CtlSEL= 636.90 

STA= 316, 462. 640. 980, 
PER Q= 85,1 ,o 14.9 

AREA= 324!. 0 2067, 7 2325,8 
VEL= 6.0 .o 1. 5 

ISECNO 13950,000 

3470 ENCROACHMENT STATIONS= 306.0 990,0 TYPE= 1 TARBET= 684,000 
1'950,00 14 .45 636.95 .00 .00 637,l9 .44 ,00 .01 620.60 

22800. 165, 18922. 3711. 163. 324B, 4504, 924. 75. 6i2,60 
, 41 1.01 5.83 ,82 .085 .034 .lll ,000 61~.50 306.00 

.000291 10, 1(,, 10. 2 (I 0 .00 684.00 990,00 

Flot/ DISTRIBUTION FOR SECNO= 13950.00 CWSEL= 636.95 

STH= 306. 316. 462, 990. 
PER Q= ,7 83,0 16.3 

~REA= 163.5 3248.1 4504.4 
VEL= 1,0 5.8 .8 

1490 NH CARD USED 
ISECNO 14100.000 

3265 DIVIDED FLOW 



01-31-89 10:57:53 PAGE 9 

SECNO DEPTH CWSEL CRiWS WSELK EG HV HL GLOSS BA~Y ELEV 
il GLOB OCH QROB HLOB ACH AROB VOL TWA LEFT /Rl6HT 
TI~£ VWB VCH VROB !NL INCH XliR ~rn ELMIN SSTA 
SLOPE ILOBL XLCH !LOBR ITRI AL !DC !CONT CGRAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 1120 .o 1820.0 TYPE= i TARSET= 700,000 
14100.00 27,02 637,32 .00 .OU 637.50 ,1, ,04 .08 631.80 

22800. 66, 17822. 4912. 117. 4661. 296.4, 951. n. 629.10 
,42 ,56 3,82 1.66 ,%5 ,038 ,059 ,ooo 610,30 1120,00 

.000233 150, 150. 150. 2 0 0 .00 620.0v 1820.00 

-------- ---- ----------

FLO~ DISTRIBUTION FOR SECNO= 14100,00 C~SEL= 637.32 

STA= 1[20. 1224. 1498. 1698, 175S, 1820. 
PER 9= , l 78,2 5.8 b,9 8.8 

AREA= 117 .o 4661.3 1739.1 541.0 681.7 
VEL= ,6 3.8 ,8 2,9 3.0 

CCkV= ,100 CEHV= .300 
•SECNO 14700.000 

1470 ENCROACH"ENT STATIONS= 1230.0 2030.0 TYPE= 1 TARGET= 800.000 
tt.7r.t\ {\(\ 'lll ,:;_(, L 1''7 llf'I r,o no 11'1' L"!" O< " "' L 'l'i. Ofi J.-rr vv.vv L"'r, JV ~JI ,"TV •"'.! ,vv UJ/ ,uJ .. ' ... ,v. Ul.>J,V\' 

~2800. 1:54. 1s:so, 3266, !192. 4315, 3781. 1066. Sb. 627 ,00 
,47 1.05 4,24 .86 .085 .034 .085 .000 612.90 1210,00 

,000156 590. 590, 590. 0 0 0 ,00 800,00 2030,00 . 

1490 NH CARD USED 
ISECN□ 15300,000 

3470 ENCROACHMENT STATIONS= 220.ri 10:0.0 TYPE= I TARfET= 800.000 
1 C~l\f\ flt\ "IC nA J .,,., C:. M M ,.,., .,,., ., on " '"' " l,.IJ\.IV,VV t.J,O't OJI ,...l't ,VIJ .vv OJI ,1,:. ,11 ,VO ,lJl 0£0,0IJ 

22800, 711. 16976, 5113. 1111. 4514. 3323. 1192. q9, 626.10 
,52 ,64 3.76 1.54 .102 .035 .042 .000 611.70 220.00 

.000125 6,10, 600, 600. 2 0 0 .00 800,00 1020.00 

ISECNO 16250.000 

3470 ENCROAC"MENT STATIONS= 100,0 1000,0 TYPE= I TARBET= 900, O(,O 
16250,00 25.04 637 ,64 .oo .oo 637.86 .22 ,g ,02 626.70 

,.,.,n"" 1112, 4 n-., C 2923. 1597. .4517. 3903. 1399. 116. ,.,, n;, 
!£0VV, lOIOJ, O!l, l\J 

. 59 ,70 4, I 5 . 75 ,102 ,014 .102 .ooo 612.60 100,00 
,000143 950, 950, 950. 2 0 0 .00 900,00 1000.00 



01-31-89 10:57:53 PASE 10 

SECNO DEPTH CWSEL CRIWS ~SELK E6 HV HL □LOSS &ANK ELEV 
Q QLOB QCH QROB ALOB ACH ARDB VOL TWA LEFT /RIGHT 
TrnE VLDB VCH VROB !NL !NCH lNR iHN ELA IN SSTA 
SLOPE XLDBL XLCH XLDBR !TRIAL !DC !CONT CORAR TDPWID ENDS! 

tSECNO 17250. 000 

3470 ENCROACHHENT STATIONS= 52.0 1200.0 TYPE= I TARGET= 1148.000 
17250,00 25. 73 637.B3 .00 .oo 638.05 ,21 .19 .00 632.70 

22800, o. 15099. 7701. o. 33B4. 5760. 1619, 139. 621. 90 
.68 .00 4, 46 1.34 .085 .03B .085 .000 612.10 52.00 

,000266 1000. 1000. 1000. 0 0 0 .00 1132.65 1184.65 . 
-- --- -

1490 NH CARD USED 
tsEcrm rn1so. ooo 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 510.0 17B2.0 TYPE= I TARGET= 1272.000 
18750.00 23.13 638.33 .oo .oo 638.50 .17 • 4 5 .oo 627.00 

22600. 10054, 8369. 4377, 4831. 1732, 3114. 1943. 179, 616.30 
.82 2.08 4.83 1.41 .060 .042 .10B .ooo 615.20 510.00 

, 000336 1500. 1500. 1500. 2 0 0 .00 1184, 90 1782.00 

1490 NH CARO USED 
I SEC NO 19700. 000 

3470 ENCROACH~ENT STATIONS= 586.0 2200,(1 TVPE= 1 TAR6ET= 1614.000 
19700. 00 24.24 638.64 ,OU .00 638.71 .07 .20 • 01 624.40 

22800, 14537, 7224. 1039, 1218B. 2159. B03. 2242, 213. 617.50 
.97 1.19 3.35 1.29 , 059 .038 ,077 ,00(1 614. 40 586.00 

,000121 1050. 1050, 1050, 0 0 0 .00 1614.00 2200.00 



01-31-89 10:57:53 PASE 21 

THIS RUN EXECUTED 01-31-89 
11111111111111111111111111111111111111111111111111 

HEC2 RELEASE DATED NOV 76 UPDATED IIAY 1984 
ERROR CORR - 01,02,0J,04,05,06 
MODIFICATION - SO, 51 152, SJ, 54, 55, 56 
!BfHC-XT VERSION AUGUST 1985 

11111111111111111111111111111111111111111111111111 

~DTE- ASTERISF- {I) AT LEFT OF CROSS-SECTION NUnBER INDICATES HESSAGE IN SUMMARY OF ERRORS LIST 

CPSS RIVER 10 YR FLOW 
--------- - --~-- ------- -

SUHHARY PRINTOUT TABLE 150 

SECNO XLCH ELiRD ELLC ELM IN Q CWSEL CRiWS E6 iOYIS \/CH AREA .01K 

Bl00,000 .00 .oo .oo 608.70 13700.00 629. J 5 .00 629.42 3.03 4.84 5423.48 7864 .05 
8300.000 .on .00 .00 608.70 20000.00 632.46 .no 632.75 3,03 5.34 7687.10 11489.47 
830U.000 .O•j .oo .uo 608.70 22800.00 6,3.70 .uo 004.00 3.02 5.52 8785,42 13114.67 

9500.vOO 1200.00 .OU .oo 608.70 13700.00 629.55 .oo 62q. 77 3.04 3.92 4400.75 7861. 98 
9500.000 liOO .00 .00 .00 609,70 20000,00 61'.:\82 .00 63}.1(1 3.09 4.53 5654.19 11369,66 
q500.ooo 1200.0fi .Ot) .00 608.70 22800.00 634,04 .00 634.35 3.17 4.79 6166,05 12812.55 

10000 .000 500.00 .00 ,110 608.70 i3700,00 6,9.70 ,00 629. 98 3.52 4.24 3383.21 7305. 52 
10000.ono 500.00 ,00 .oo 608.70 20000.00 63'2..97 .uo 633. 36 3.82 5,06 4154.08 10226.40 
10000,000 500.00 .00 .00 608. 70 22sou.oo 634.19 .00 634.64 3.99 5.40 4443,32 11420.68 

10095.0UO 95.00 ,00 .(10 608.70 13700.(10 629.71 .00 630.10 5.61 4,93 :778.95 5786.05 
10095.000 95.00 .00 .00 608.70 20000.00 632.98 ,00 633.52 6.35 5.89 3397.80 7936.'3 
10095.000 95.00 .00 .00 608.70 22800,00 634.21 .00 634.82 6.71 6,28 3630.45 8800.22 

1010,).000 5.00 653.90 644,60 608.90 13700.00 629,73 .oo 630. 11 5.14 4.91 1867,02 6040,14 
10100.000 5.00 653.90 644.60 608,90 20000.00 632,98 .u,) 633. 54 6.58 6.02 3479, 02 7799, 77 
10100.000 5.00 653.90 64', 60 608,90 22800.00 634.20 .00 634.85 7.21 6.47 3708. 97 8493.22 

10115.0(10 15.00 653.90 644,60 608.90 13700.00 629.74 .00 630, li 5. 13 4.91 2869,97 6048.30 
10115.000 15.00 653.90 644.60 608,90 ,0000.00 632.99 .OU 633.55 6.57 6.02 3480.26 78·)3. 46 
10115.000 15.00 653,qo 644.60 608.90 22800,00 634,22 .00 634. 86 7,20 6.47 3709,q5 8496.23 

101,0.000 5.00 .on .00 608,80 13700,00 629.73 • 00 630.,0 4.17 5. 77 2786.65 6712.74 
10120.000 5.00 .00 .oo 608.80 ,0000.00 632.97 .00 633.66 5.08 7.05 3434.07 8873,01 
!0!20.000 5.00 .00 .oo 608.90 22800,0Q 634,19 ,QQ 634,98 5,46 7,57 3677.89 9754,65 

--- --- -- - --- - -
10600,000 480.00 .00 ,00 608,80 13700.00 630.23 .oo 630.49 2.58 4. 61 4840.67 8537.27 
10600,000 480.00 .uo ,QQ 608,80 20000.00 633.83 ,00 63.4 .09 2.35 4.92 6947.,2 13016.86 
10600.000 480.00 .00 .00 608. 80 22800.00 635.21 .00 635.47 2.30 5.05 7772,9, 15042.88 
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SECNO XLCH ELTRD ELLC ELMitl Q CWSEL CR!ttS E6 lOrJS VCH AREA .OlK 

11000,000 380.00 .oo .00 608.40 13700.00 630.49 ,00 630,58 1 ~ 55 2,65 5936.96 11015.18 
11000,000 380.00 .00 ,00 608. 40 20000.00 634,07 ,00 634.17 1.33 2,73 8266.07 17124.77 
il000.000 390.00 ,00 .00 608.40 22800.00 635.45 ,00 635.55 i.29 2.80 9158.07 20108.06 

11450. 000 450.00 .00 .00 606.60 13700,0U 630.54 ,00 630,67 1.86 3.59 5669.94 10046.19 
11450.000 450,00 .00 ,i)O 606.60 20000.00 6H.1i ,(10 634.25 1.60 3.7J 7995.64 15803.47 
11450.000 450.00 .oo .oo 606.60 22800.00 635.49 ,00 635.62 1.54 3.80 8887,21 18366,BO 

!1900.000 450,00 .00 .00 600,90 13700-00 630.65 .no 6l0,71 • 48 2. !, 7900.58 19685.87 
11900, 000 450.00 .00 ,00 600,90 20000.00 634.20 .oo 634.29 • 54 2.53 10539.35 27334.49 
11900 .000 450.00 .00 .oo 600.90 22800.00 635.56 .oo 635.66 . 55 2.68 11564.74 30639,78 

12100.00J 200.00 ,00 .00 614 .10 13700.00 63-0.U .00 630.82 5,47 5,0B 3628.85 J8~q.92 
121!}{1.000 2!10, 00 - ,<\C .... oo 614.10 20000.00 ~.11 .oo -63.4 .. 3.b 3,(,, 4 .all 6,.:\]3.!l-'i ! :312-..33 
12100.000 200,C,0 .00 .on 614.10 22800,00 635.50 .oo 635.72 2.66 4.50 7"69.97 13976.80 

12300.000 200.00 .on .00 610,40 13700.00 630.63 .00 030.89 1.84 4.31 4497,44 10097.15 
.it..}VO.uOv 20(i,Oi; .00 .uo 610.40 20000.00 634, i 5 .oo b34.40 i. 52 4.45 ILJJ,~l lbLJb.~) 

12300.000 200.00 .00 .00 610,40 22800.00 6 3 5. 53 .oo 635.76 i.42 4.50 8339.39 19127.20 

12~ll0,000 200.00 .00 .oo 611.30 13700.00 630.64 • (10 630,94 1. 60 4.47 3155.39 10817.23 
12500 (n)O 200,00 .00 .00 611.30 20000.00 634,12 .oo 634.49 !. 59 5.01 4365.84 15837.24 
12,00.000 2(•0 .00 .00 ,(JO 611.30 22800.00 635,46 .oo 635,67 1.54 5.16 4986.37 18388,92 

12700,000 200.00 .00 .00 611.30 13700.00 630.67 ,00 630,98 1.59 4 .46 3166.05 10858.32 
127(10.0011 2110.00 ,(10 .oo 611.3(1 20000.00 634.16 ,(10 634.53 1.58 5.00 4)79.66 15892.32 
12700.000 200.00 .00 .oo 611.30 22800.00 63 5. 52 .00 635.90 1. 53 5. 15 5000.17 18447.65 

12770.00(1 70.00 633.30 630,00 611. 30 13700.00 631.05 .00 631.33 1.47 4.13 3282.91 11318.41 
12770.000 70.00 633.30 630.00 611. 30 20000.00 634.95 .00 b35.i8 1. 33 4,71 4741,83 17363,16 
12770.000 70,00 633,30 630.00 611.30 22800.00 636. 31 .00 636.64 1.29 4.86 5375.64 20074.87 

12950,000 180.00 .00 .00 611.00 13700.00 631.07 .oo 631. 37 2. 28 4. 49 l3ll,88 9074.96 
12,50,000 190,00 .00 ,00 611.00 20000.00 634.98 .oo 635.31 ':.. 07 4 .87 4798.13 13899.11 
12950,000 180.00 .oo .00 611.00 22900.00 636.34 .oo 636.67 1.02 5.00 5455.49 160],\,82 

13350.000 400.00 .00 ,00 611. 40 13700.00 631.18 .00 631.47 2.76 4.52 4339.80 8253.cl 
13350.000 400.00 .00 .00 611.40 20000.00 635.11 .00 6]5.40 2.26 4. 7; 7418.71 13307.38 
1335u.ooo 400.00 .00 ,00 611.40 22800,00 636. 49 .oo 636,76 2,08 4. 73 8654.94 15917.04 

13700.000 350.00 ,00 .00 612,50 13700.00 631.25 .oo 6 31. 62 ],60 5.09 4053.76 7Z16,63 
13700.000 350.00 .00 .oo 612.50 20000.00 635.19 ,00 635,49 i,b9 4.99 6856.16 12189,60 
13700,000 350 .00 .00 .00 612.50 22900.00 636.56 ,00 636,65 2.54 5.03 7636.21 14309,77 

1:!925.000 225,00 .oo .oo 612.50 13700.00 631.29 .oo 631. 75 4.24 5.52 3910.11 t.656. 36 
1>925.000 225,00 .oo .oo 612,50 20000.vo 635,!7 ,00 635,65 3,82 5,93 6484,52 !0238,33 
!J925. 000 225.00 .00 • 00 612.50 22800.00 636.52 ,00 637,02 3.80 6.14 7382.04 11698,52 

13940 .000 15.00 641. 50 632.20 612.50 13700,00 631. 30 .00 631.76 4.i4 S,52 3910. 15 6656,40 
13940,000 15.00 641.50 632.iO 612.50 20000.00 635.36 .oo 635.83 3.67 ~.85 6609.51 10435.84 
13940.000 15.00 641. 50 632.20 612.50 22800.00 636.90 ,00 637.37 3. 54 5.99 7634.44 12126.09 
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13950.000 10.00 .oo .oo 612.50 13700.00 631.33 .oo 631.77 3.71 5,4i 4073. 57 7109.25 
139Jl).!)Q0 10.00 .Ou .oo 612.50 20000,00 6,5.40 .00 635,84 3.06 5.70 6858.54 11426.01 
13950.000 10.00 .00 .oo 612.~0 22800.00 636.95 .00 637.39 2.91 5.83 7916.02 13376.76 

14100,0QO 150.00 ,00 .oo 610.30 13700,00 631.69 .00 631.90 4 .10 3.88 4270.BB 676~.49 
14100.00fl 150.00 .oo .oo 610.30 20000.00 635.77 • 00 635.'6 2.60 3,7q 6783.50 12407,66 
14100,UOO 150.(10 .oo .oo 610.30 22800 .oo 637.}2 .oo 637. 50 2.33 ,.82 7742.19 14935.03 

1;100.ouo 590.0(l .oo .oo 612.90 13700.00 031.84 .00 632.06 1. 93 3.91 4882.58 9849.45 
14700.000 590.00 .00 .oo 612.90 20000.00 6,5.86 .oo 636.09 1.64 4.14 8059.}2 15634.21 
14700.00(, 590 .uo ,OU .oo 612.90 22800.00 637.40 .00 637.63 1.56 4.24 9288.27 18278.61 

ll300.0'.•0 600.00 .00 .00 611.70 13700.~0 6,1.98 .Ou 6,2.17 1. 71 3.70 4664.12 10477.65 
1~300_.1\0Q 6QO,QQ ~QO --- - • .OQ blL 70 _.2j)Q11D_J!JL__J,~.fui ___ ~(!Q__BUR_ ___ J. 36 "I, IL ZZ!o,ZQ !711Q,n ___ 
15300.•lOO 60:),00 .0·) .oo 611. 70 2~800.00 637,54 ,oo 637,72 1.25 3.76 8947.54 20352.10 

16250.000 950.0(I .oo .oo 612.60 13700.00 6 32 .13 ,00 632.33 1.64 3.70 5162.04 10697,45 
1625(1.000 950.00 .00 .00 612.60 20000,00 636.11 .oo 636.33 1.48 4.04 8644.61 16413.56 
162511,0(10 950.011 .00 .oo 612.60 22800,00 637.o4 .00 637.86 1.43 4.15 10016.03 19042.12 

17£50.000 1000.0(1 .00 .oo 612.10 13700,00 632.34 .oo 632,SB 3.81 4.41 4976,46 7019.07 
17250.000 100(1.00 .00 .oo 612.10 20000.00 636.31 .00 636.13 2.90 4.44 7787.54 11752.28 
!7250.000 1000.00 .00 .oo 612.10 22800.00 637.83 .00 638.05 2.66 4.46 9144.41 13984.83 

18750.000 1500.00 .oo .oo 615.20 13700.00 633.05 .00 633.31 6.18 5,44 5162.62 5512.27 
18750.000 1500.00 .00 .00 611.20 20000 .00 636.85 .00 637,03 3.87 4.95 8218.18 10169.07 
18750,0(10 1500. 00 .oo .oo 615.20 22800.00 638.}3 .on 638.50 3. 36 4.83 9676.63 12438.75 

1q100.ooo 1050.00 .uo .oo 614.40 13700.00 633.IB .00 633.72 2.64 4.16 7302.16 8416. 70 
19700.000 1050.00 .no .oo 614.40 10000.00 637.20 .oo 637.28 1.47 3.52 12821.80 16518.61 
19700.000 1050,00 .00 .oo 614.40 12800.00 638.64 .00 638.71 1.21 3.35 1s14q,4z 20687.43 
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CASS RIVER 10 YR FLOW 

SUMMARY PRINTOUT TABLE 150 

SECNO g CWSEL OIFUSP DIFWS! D IFYiiS TOPUID XLCH 

8300.000 13700.00 629,15 ,00 .00 1.15 593.45 .00 
e,no.ooo 200//0,//0 632.46 3,31 ,00 -,54 826,40 .oo 
8300.000 22800.00 633. 7(1 1.24 .00 -.30 940. 76 .oo 

9500.000 13700,00 629. 55 .00 .40 .oo 390.83 1200,UO 
9500.000 20000.00 632.82 3.27 .36 .00 395.32 1200,,)0 
9500,flOO 22800.00 634.04 1.22 .34 .00 39b. 99 1200.00 

10000.000 13700.00 629.70 .00 .15 ,00 236.00 500.oO 
10000.000 2n000.oo 631.97 3.16 .!5 .00 ,36.00 500.00 
10000.000 22800.00 6;4 .19 1.22 • 15 .oo 236.00 50,1. 00 

!0095.000 13700.00 b29. 72 ,00 .02 ,00 190.00 95.00 
10095.000 20000.00 632.98 3.26 .02 ,00 190.00 95.00 
10095.000 22800,00 6)4.21 1.22 .02 .oo 190.00 95.00 

10100.000 13700,00 629.73 ,no .01 .oo 187.62 5.00 
10100.000 20000.00 63,.98 3.25 .00 .00 187.93 5,00 
10100.000 ,2800.00 634.20 , " i ,LL .00 .00 188.05 5.00 

10115.000 13700.00 629,7~ ,00 .OJ .oo 187.62 15.00 
10115.000 ,0000.00 632.99 3.25 .01 .oo 187.93 15.00 
10115,000 22600.00 634.22 1.22 • 01 .oo 198.05 1,.00 

10120.oor, 13700.00 629.73 .on -.02 .0// 193.8] ,.oo 
10120.000 10000.00 632.97 J.14 -,03 .oo 200. 00 5.00 
10120.000 12800,00 634.19 1.12 -.03 ,00 200. 00 5.00 

10600.000 13700.00 630.23 .00 . 51 .oo 560.44 480.00 
10600.000 20000.00 633.93 3,60 .86 .oo 600.00 480.00 
1 o,oo. (,oo 22800.00 635.21 1.38 1.02 .oo 600.00 480.00 

l!Ou0.000 l3700.00 630.49 .00 .26 .00 650.00 38(1, 00 
11000.000 20000.00 634 ,(17 3.58 ,24 .oo 650.00 380. 00 
11000.000 21800,00 6'5.45 1.37 .24 .oo 650.00 380.00 

11450.000 13700,00 630.54 .00 ,05 .oo 650, 00 4Sfi,OO 

11450.000 20000.00 6~4.12 3.58 .04 ,0(1 650,00 450.00 
11450.000 2'.'800.00 635.49 1.37 .04 .00 650.00 450.00 

li900,000 !J700.00 630.6, .00 .11 .oo 654, 00 45u.oo 
11900.000 20000.00 634.20 3,55 ,QB .oo 7'.,0.00 450.00 
11900,000 22800.00 635.56 1. 37 .08 .oo 750.00 450.00 

12100.000 13700,00 630.47 ,01) -.17 .no 699.JO i00,00 
12100.000 20000.00 634 .11 3.64 -.09 .00 750.00 200.00 
12100.000 2,800.00 635,50 1.38 -.07 .oo 750. 00 200.00 



01-11-89 10:57:5~ PAGE "' '" 

SECNO a rnsn D!FWSP DIFWSX DlFKijS TOPUID XLCH 

12300.ono 1?.700,00 630.63 ,00 .!5 .oo 764.6] 2•)0. 00 
12300.000 20000.00 634. 15 3,53 .u4 .oo 786-00 200. 00 
12300.000 22800.00 635.53 1.37 .03 ,or, 786.00 200,00 

12500.000 13700.00 630.64 .00 .01 .oo lll.17 200.00 
l25il0,000 20000.00 b34.i2 3,49 -.03 .oo 444 ,69 cOO.IJO 
12500. O•JO 22800.00 6]5,48 1.36 -.04 .oo 466.07 200,(10 

12700 .000 13700,00 630,67 ,00 ,03 • Ou 311.25 200.00 
12700,000 20000 .r,o 6•4.16 3.49 ,OJ .oo 445.26 200.00 
12700.000 228ou.oo 635.52 1.16 ,(13 ,00 466.07 200,00 

1~770,000 13700.(10 631. 05 ,00 ,38 ,00 312.10 70.00 
1~770.000 2000G,VO 634.95 l,91 .80 . ')') 45q. 72 70,00 

--rzncr.ooo ~OCf.110 616. 31 L :5 • 79 .oo 475.98 7TJ~)ff 

12950. 000 11700.0t 611.07 .oo .03 .oo ,55.51 180.00 
12%0.000 20000.00 b?.4, 98 3. 91 .03 .oo 453.59 180,00 
12950,000 22ano.oo 636.34 1.36 .03 .oo 517,96 rno.oo 

ll350,0v0 13700, ,10 631.18 .00 ,10 ,00 504.06 400.00 
13350.000 20000.00 -~35.11 3.93 .13 .00 898,0U 400.00 
13350.000 22800,00 636,49 1.38 .15 ,1)0 898. or, 400,00 

13700.000 ll70o.on 611.25 ,on .OB .00 7J4,01J 350.00 
1~700.000 20000.00 635.19 3,94 .08 ,00 714 .00 350,00 
ll700.000 22800.00 636.56 1.17 .08 ,!!0 714,on 350,00 

11925.000 13700.00 631.29 .00 .04 .00 664 ,00 225.00 
13925, 000 20000,()~ 635.17 3.88 -.02 .00 664 ,00 225.00 
13925.000 22800,00 b3b.52 1.35 -,04 .00 664,00 225.M 

13940, oou 13700,00 bl!. lO .00 .01 .00 664.00 15,00 
13940.0(10 20000,00 615.36 4.06 .19 .00 664,00 15.00 
13940.000 22800.00 636,90 1. 54 , 38 .00 664.00 15.00 

13950,000 13700.00 631.33 .on ,OJ ,00 684.00 10,00 
13950,000 ~0000.00 635.40 4.07 .05 ,00 684.00 10.00 
13950, oon 2i80f,,Oo 636.95 1. 55 .05 .00 684,00 10. 00 

14100,000 13700,00 631.69 .00 • 36 ,00 595.92 150,00 
14100.UOO 20000,00 615.77 4,08 . 37 .00 620,00 150.00 
14100.000 22800.00 637.~2 1.55 .l7 .00 620.00 150,00 

14700.000 rnoo.oo 631.84 .oo , 15 .oo 715.86 590,00 
14700.00(, 20000.00 635.86 4.02 ,09 4.02 800,00 590 .00 
14700.000 22800.00 b37.40 1. 54 .OB , 00 800.00 590,00 

i,300,000 ll700.00 631.98 .on ,ll ,00 636,78 600.00 
15300,000 zoooo.oo 636.00 4.03 ,14 4.03 790.20 600,00 
15300,000 ;2800.oo 6]7,54 1.54 .14 ,00 800.00 600,00 
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16250.000 13700,00 632.13 .oo .16 .oo 625.68 950.00 
16250.0UO 20000.00 636. 11 ~.98 .11 3.98 900.00 950.00 
16250.000 22800.00 637.64 1.52 .09 .oo 900.00 950.00 

1nso.ooo 13700.00 632. 34 ,00 .21 .00 632.44 1000.00 
17250.000 20000,00 636.31 3.97 .20 3,97 794.86 1000.00 
i7250,0QO 22800.00 637.83 1. :2 ,20 .00 lllZ,65 1000,00 

18750,000 J3)00,00 633.05 .oo ,)0 ,t!O 744. 47 1500,00 
18751.000 20000.00 636.85 3.80 . 54 3,80 884.08 1500.00 
18750 .ooo 22800,00 638.33 1.48 ,50 .00 1184.90 1500.00 

19700,000 13700,00 633.58 .oo .53 ,00 1349,30 i050.00 
19700,000 20000.00 637.20 3.62 .35 3,62 1613.•1 1050,00 
197:)0.000 223<i0, 00 638.64 1.44 T< -;00 - 161~e HtJ0.110 ,'1 
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where uniform within zone 

Elevalion Reference Mark 
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•EXPLANATION OF Zot~E DESIGNATIONS 

A 11ood insun1n,::e m11p displays "thn zone deslgnation1' for II community 
ac,::.ording to 11rea1 of de1ign11.tod flood hazerds. Tha zone d111i~nnlon1 
used by Fi A 1m1: 

Zone 

A 

AO 

Explanation 

Areas of 100-yeer flood; base flood elr.-nlons and 
flood ha.:ard. iacton; nc:it determined. 

Areas of 100-year lhallow flooding; flood ..:epth 1 
tc:i 3 feat; prodllet of flood depth (feet} end 
velocity Heat per 1eeond! lesa: than 15. 

A1-A:10 

A99 

• 

C 

0 

V 

VD 

V1-V30 

Areas of 100-year flood; b1111 flood elevatlons and 
flood hazard faetor, d1r1:ermlnod. 

Areas of 100-vear flood to be protacted by a flood 
protection system under connruetlon; ballll flood 
elevatfon1 and -flood halllrd factors not 
determined. 

Area between limits of 100•Yaar flood and 
SQQ.year flood; areas of 100-VHr shallow lloodlng 
where depthE I~ than 1 foot. 

Areas ouulde 500-year 11oocl, 

Are" of undaterrnined, but possible, flood 
ha:1:11rdL 

Areas of 100-year coastal flood with velocity {wave 
aetion); base flood elltvatlons and flood hazard 
faetc:i11, nc:it dotarmlncC:::. 

Are~s c:if 100-year shallow flooding with velocity; 
flood depth 1 to 3 fear, produi:t of depth (feet) 
and velocity (reet per s&condl more 1.han 15. 

Aru, of 100-year co111t11I flood with lo'eloc:itv lwav■ 
oetlonl; base flood ehNatlons and flood hazard 
faetors determined. 

CONSULT NFIA SERVICING COMPANY OR LOC"-l INSURANCE 
AGENT OR BROKER TO DETERMINE IF PROPERTIES IN THIS 
COMMUNIT'' ARE ELIGIBLE FOR FLOOD INSURANCE. 

INITIAL IDENTIFICATION DATE: JUNE 14, 1974 

CONVERSION TO REGULAR PROGRAM: APRIL i~ 1977 
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~~-- BY lOIJ.YEARFLOOD. 

• ZONE A No b;ue nood eJe-.,.ulons deterrr.lned • 

~ ~ 

ZO~E AE Bue flood elev;ations determined. · 

ZONE AH · Flood depths of i to 3 feet (usu.1lly ;11"1!.ill of 
ponding); b;u,r ~oo~ elention~ determined. 

ZONE AO Flood depths of 1 t0 3 feet (us1.u.lly shed 
flow on· slopin1 urn.in); averil.lC depths 
determinMI. For ..rl!.il.ll or a!luYial fan flood• 
Ing, nloc:ities 1.150 determined_ 

ZONE A99 To be protected from 100-year flood by 
. Fe-den] flood protection f}'Sftm under 
c:onrtructlon; no b;u.c: elen_tlonsdetermined. 

ZONE V Cout.J nood wfth ttlocfty ·tw..ud (wive 
a.ctlon}: no b:ISI! nood clentions deter• 

ZONE 'IE 

mined. · · 

CoUU.I flood 1111th veloc:lty hll.1.td (w.1.ve 
-.ctlon); b,ue flood e!M1ions determined. 
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I •?[,;~{:I· o;~!: :LOO~r~a~E:r
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areas· less than 1 square mile; and 
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year _nood, 
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ElevallOn Reference Mafk 
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NOTES 
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Program, it does not necessarih,' identify all areas subject to flooding, 
particulr1rly from local drainage sources of smclll size, or all 
planimetric. features outside Special Flood Hazard Areas. 

Certain areas not 'in Lhe Special. Flood Hazard Areas may be 
. protected by floOd control structures. -

Boundaries of the floodways ,~ere cornpUted al cross .sections and 
mterpoluted bl'twcen crms sc-ctiom. Thg, floodway~ were bi1sed on 
hydraulic considerations with regard to requirements of the Federal 
Emergency ,\1anagernent Agency. 

f loodwav widths i'l some areas may be too narrow lo show to scale . 
Refer to Floodwav Data Tahle where floodwa)' width is shown at. 
1/20 ind: -

Coastal bdse flood ~tevations apply only landward of the shoreline. 

fle-.ration reference marks are described m the Flood Insurance Study 
Report. 

Corporate limits shown are current as of the date of this inap The 
user should contact appropriate community offrci.i.ls to determine 
if corporate li,mb h.1vt! changed subsequent to the 1s5uance of this 
map · · 
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APRIL 1, 1971 

FLOOD INSURANCE RATE MAP REVISIONS, 

,'\\,1p rt>\iw1l 
1u c.h,ln~l' "Pl'n,11 tlood h.11.m! .uc.w,, zone dL"•l~n,1tiom, ,md h,1~~ flood 
l'lt•v,1tion~; .idd ~lrl'L'I:-. dntl qrl'l't n,m1t•.,; rt'VJ',t' uirpor,HPd limit.,. .rnd 
lo rl'lk, ! n1..·w FEMA rill!! h!ock. 

lu i..l!!l~1m1ne if flood insurance is available, car.tad an insurnnce 
agent or call the National Flood Insurance Program at (,BOO) 638-6620 
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