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FLOOD INSURANCE STUDY
CASS RIVER, BRIDGEPORT TOWNSHIP

SAGINAW COUNTY, MICHIGAN
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HYDRAULIC ANALYSIS

1. INTRODUCTION

The stream being studied is the Cass River, which is within the

corporate limits of Bridgeport Township, Saginaw County, Michigan.

The drainage area of Cass River at Bridgeport is 897.6 square

miles. The approved flows for the gage at Frankenmuth were prorated

to Bridgeport by Regional Analysis. The equation is expressed as:

Q Bridgeport QFrankenmuth ( ABridgeport ) 0.839

AF;ankenmuth
A summary of the peak discharges is presented in Table 1,
TABLE 1
PEAK DISCHARGES

Location 10-year 50-year 100-vear 500-year
Mouth at Saginaw River 14,500 20,200 22,400 27,700 *
Bridgeport 14,260 19,820 22,030 27,270
Frankenmuth 13,600 18,900 21,000 26@
*See Ref. 1.

The project managers for the Flood Insurance Studies are William

McDonough and Duane Ellis.
2. METHOD OF ANALYSIS

Water surface profiles for 10-, 50-, 100-, and 500-year floods
were computed through the HEC-2 computer program, developed by
U.S. Army Corps of Engineers (Ref. 2). The model was developed

based on the 100-year flood.
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Cross Sections used in this study were obtained from field survey
which was made in May of 1979, The locations of the cross sectiomns
including two (2) bridges are shown in Table 2. These two bridges

were coded by Normal Bridge Routine.

Roughness Coefficients and Variables
The Manning's Roughness Coefficients were established by field
descriptions taken in May of 1979, Through comparison with the

materials and photographs shown in page 101 to page 123 in Chow's

Open Channel Hydraulics (Ref, '3), the roughness coefficients for
channel and flood plains were determined. In this study, the
roughness coefficients for chamnnel and flood plains are in the
range of 0.035 to 0.04 and 0.05 to 0.12, respectively. The
contraction and expansion coefficients used in the study are 0.2

and 0.4, respectively.

Starting Elevation and High Water Calibration

There is a high water mark at the sewage disposal site in_Bridgeport.
This high water mark of 594 feet was due to a discharge of 14,160
cfs on March 5 of 1976. This high water mark was used in the model
in order to establish the 1976 water surface profile as shown in
Figure 1. After the 1976 profile was established, the starting
elevation and starting energy slope of the 1976 profile were then

used in the Slope—areé Method for 10-, 50-, 100-, and 500-year

floods
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2.4

Floodway Determinations

From previous study (Ref. 1), we know that the flooding of Cass
River in Spaulding Township was regarded as Lacustrine with a
very wide flooding area. Since our downstream study limit is
only 15,000 feet upstream from the upstream corporate limit of
Spaulding, a wide flooding in Bridgeport is also expected.
However, in Bridgeport, there is 2 C & 0 Railroad track with
high embankment along the left overbank of Cass River. The
railrcad is high enough to prevent any overflow over the rail-
road. Therefore the natural floodway needs to be encroached to
pass through the C & 0 Railroad Bridge and the Main Street

Bridge as shown in Figure 2.

RESULTS AND DISCUSSION

(1) The channel of Cass River in Bridgeport is only about 100
feet wide. For a meandering channel and wide flood plain
which is about 2,000 feet to 3,000 feet downstream of C & O
Railroad Bridge, we expect that only a small amount of
discharge will stay in the channel, and from one station to
the next station, the discharge in the right overbank may
go to the left overbank. It indeed is the result as shown
in the computer printout.

(2) The 100-year flood from the mouth to the corporate limit of
this study is shown in Figure 3. The continuity between
the Spaulding Township of previous study (Ref. 1) and this

report is very good.
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Reference

Flood Insurance Study, Township of Spaulding, Saginaw County,
Michigan, U.S. Department of Housing & Urban Development,
Federal Insurance Administratiomn, 1979.

HEC-2 water surface profiles, Users Manual, Hydrological
Engineering Center, Corps of Engineers, U.S. Army, August 1979.

Open—-Channel Hydraulics, Ven Te Chow, MeGraw-Hill, 1959,



TABLE 2

LOCATIONS OF CROSS SECTIONS

CROSS SECTION SECNO LOCATION
A 24860 Starting point, 24860' U/S from
river mouth (4.7 river miles)
B 28610 3675"' U/S from Section A
C 30735 2200' U/S from Section B

High water mark - 594' for
Q = 14160 cfs, 3-5-76

D 31900 Manufactured, 1165' U/S from Section C
E 33200 1300' U/S from Section D
F 33880 Manufactured, 680' U/S from Section E
G 34410 C & O Railraod Bridge, width = 17.7',
34411 Length = 134°'
34412 Normal Bridge Routine
34413
H 34835 State Street Bridge, Width = 18.2',
34836 Length = 250'
34837 Normal Bridge Routine
34838
I 34885 Manufactured, 300' U/S from U/S face of
State Street Bridge
J 35885 760" U/S from Section I
5
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-
HEC2 RELEASE DaTcD NV 75 JPJATED JULYlQ?Q
ERROR CORR ~ 021,02+23
(1 AODTFTCATION = 50510524573 7%
2 BEE Tl i 5 S I B XN A S = R 3 ¥ I Bl AN S § s SR A R I B PR I rd cieh Che i IR el h 4 "
3 3
¢ 1
i NOTE=- ASTERISK () AT LE€FT OF ZRJISS-SECTION NUMBER INDICATES MESSASE IN SUYMARY IF ERRIJRS LIST 5
¢ $
? !
3 CASS RIVER '
¢ '
a SUMMARY PRINTOUT TABLE 153 0
n n
k u
u SECND XLTH ECTRD ECCC ELIIN Q “WSEL CRIWS €5 T0CG:S VIH AREA 01K 1
Ll "
5 24850.000 24B860.00 0.3 0.3 577,10 1426030 593.81 Je0 593,82 J.38 L-29 18%72.72 23139.03 5
s 24850.000 £4860.00 30 0.0 577T.10 19320,00 59468 3.0 534. 10 J.53 158 20560003 272371.91 4
v 24850000 2486030 3.0 Ja2 577.10 22030.00 595.00 JaD 59502 3,58 1o58 21%83.70 28914.42 v
8 24850000 24860000 JeD Jo0 577.10 27270.00 595088 Jed 595, 90 De55 135 2415%+2G 33741.02 o
¥ L]
% 28610.030 3675020 J.2 JeD 574,70 14260-00 593.92 3«0 593,94 De32 1-93 15162.18 15771.11 )
2 28610.000  3675.00 D00 JeD 57470 19820.00 59 %o b2 Jo3 59%.85 1.28 2.31 1740337 19089083 n
21 Z23610.030 3575.020 Tl 3.3 574o70 24035900 5595.16 3.7 595,19 Lo L7 %3 18241.00 20339-20 n
28610.000  3575.20 0.0 2.3 574.70 27272.00 59625 2.0 596029 1.27 2254 20513.35 2%152.43 " |n
2 74
g 30735.000 2200.20 3.0 Ged 576.10 14263.00 594004 3.0 596,05 J.54 1al6 17119.561 178I1.35 5
z 30735.000  2202.30 JeD JoD 57610 19322.00 59498 JeD 595421 32390 2.18 19257057 2)8%204D %
2 33735.000  £203.23C 33 3.0 576010 22333.00 535033 Je0 595036 130 2032 19779.43 22018,18 u
% 3073%5.000 2200.30 9.7 330 576,10 21210-00  596.24 .0 595,28 Tel7 250  2I1587.57 £5259.056 In
= B
) 31930.030 1165420 J.0 Jed 576o 10 14262.00 59%all 2.0 594415 J=33 2a%6 16440.34 14754448 »
s 31900.000 1165.30 JeD S 576.10 19323.0C 595009 3.3 595015 1,29 3.07 18395.53 11429.95 2
s 31920.000  1165.20 2.2 3.3 576010 22033.00 5950545 3.2 595.51 1e%3 3022 19113.36 18452.31 n
" 31930.030 1165.00 0.2 J.2 576.10 27273.20 596038 Ja3 595046 l+55 3.59  203970.23 21223.81 »
¥ H
w 33230.030 1303.00 0.2 0.2 57790 142623000 594024 "J.3 T 594%.36 2.13 3048 1026%4.32 3750.8% s
33200.000  1309.00 0. 0.2 577.90 19B¢2.00 595027 D00 595043 2.38 %024 11738.30 11632.85 »
y 33700,000  1303.00 P 0.1 577.90 2¢337.30 59564 3.2 595: 82 3. 14 %280 12293046 12434<61 u
x 33200.020  1300.00 Dol J.0 577.90 27273-20 596050 940 595,81 3.5% %239 13723431 1%459.3%4 2
39 3%
@ 33880.000 583.00 Ja2 3.0 577.30 1426030 594,36 3.0 59%.04 2,19  %<JI  5830.33 3530.25 "
o 33880.000 583,00 Je2 3.0 577.907 19823.30 — 59543 " 0.0 595467 3.57 Y76 6345.337123483.00 T
& 33880.000 583,00 0.2 2.0 577.90° 222333500 7 7595.82 7 D.0 595,08 J.93 ~ 5231 7363.16 112531877 T
0 33880.000 587,00 3.3 3.0 57790 27121390 596.80 720 557209 "o 16 5<%5  B%20.25 13358.57 8
H “
15 34410.000 503420 0.2 2.0 57130 14263-00 594055 3.0 59% 059 3.30 3.01  4T737.58 8228.3%4% r
i 34410.000 500,20 2.3 350 57T1.80 19820.00 59565 D0  595.86 %30 3.14  5305.13 I507.09 w
o 34410.000  500.20° 3.2 T 0.0 571.80 22032.30 T 7595.34 T 0.3 7596.29  4.36 T%e30° 5513527 3988405 Ty
@ 34410.000 500000 Jed Je0 571.80 27272.020 597,037 " JsD 59735 5.39 S %6537 6227.16 11239.09 7 |a
45 49
5 3%411.000 130 598450 502.70 57T1+B0 14263.00 594455 0.3 594059 3.00 3.01  4T737.79 B228.60 0
f 34411.000 1.00 593450 502070 571.80 1982J3.00 5954 55 JaD 595.36 %035 3«74  5305.37 9507.65 z
2 34411.000 1.30 598.50 602,70 5TL1.B0 22033.00 _ 596.04 3.3  595.29 %+36 %.00  5510.52 993B.30 0
5 34411.000 1.30 538.50 502.70 57L.B0 27273.00 597,03 3.0 597.35 7.20 _4%e56  5373.7410150.45" s
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SECNS XLTH ELTRI ECLC cU°TH 3 CWSEL Ea TO<FES VCH AREA 201K
36412.000 17.50 594,50 602.70 57180 14262.30 594455 593+ 70 3020 31.31 47434495 3234.37
34412.000 17.50 59850 602.7C 571.80 19323.00 595465 565087 %34 3.73  5312.30 9516.78
34412.000 17.50 598,50 502.70 571.80 22332.00 596205 595430 t435 3.39 551%«372 3998.53
3%412.05C 17.50 5G8,.50 602570 57130 21273.00 597.0% 5% 7.36 £33 256 59715:34 10157.51
34413.030 1.30 0.3 Gad 57L.80 14260,30 594055 99%.70 3.00 . 4764370 B234.9¢

— 34%4%13.030 1.30 Ge3 3.7 571.80 1982000 59565 SO HY Te 3% I.7TF  SIITC5E ISIT-E% '
; 34413.000 1.0 Uad Do 571.80 £2030.30 556,05 T 596030 77T 435 3,99 T 55[5.%2 393574 T |
. 34413.030 1.30 Do) Do0 5TL.80 27273.20 597,035 0.9 58736 T 5237 %52 6327573 11253.05 :
7
7
: 34835,.020 £52.00 Je3 Go2 57380 14263.30 594457 59476 1o26 3.57 439%.%1 127¢4.73 ;
; 34835.030 253,00 03 JaJ 575.8C 1982300 595666 595039 136 4052  4%2%71 14%151.68 '
9 34835.030 253.20 Je3 0.0 575.80 £2033.00 596005 535,43 Z.£3 53T 4543251 L%637<65 8
; 34835.000 253.30 3.0 0.0 575.80 27273.30  597.09 597.59 5049 5.77  4377.33 13738.15 "
K
3, 34836.000 1.00 596.30C 597.40 575.80 14263.00 59%.57 3.0 559+. 16 1.7% IU5TTTEI95T3G 147ER.45 8
; 348360000 1,30 596,00 597 .40 575.80 19322.00 595.06 Je0 593+ 379 137 %052  4%22e79 1%131.71
364B836.000 1.320 59640230 597.40 575.30 22332.00 595.05 Je 3 595043 227 5,31  4535.75 14%629.11
34836,.,000 1.30 596430 597,40 575230 27273.00 _597.07 3.0 597550 13,56 5.39 413712 7137825
34837.030 18.20 596030 597.40 575.80 14260.30 594%.57 0.9 59%.77 1.25 3:57 4115377 12743.06
34837.030 13,30 596420 597.40 575.80 19820400 55954 66 J:0 55539 36 5L a44d.56 LG158.0% |
% 34837.020 13.30 596430 59740 575.80 £2032.30 5964035 3o 5960 %4 2.26 5030  4568.32 18657.93
® 34837.030 18,00 596530 59740 S73.8C £2727).30C 59711 3.3 597053 13,58 5.35  4325.55 7339.45
]  34838.020 i.30 Jed 0.2 573.BC  14260,30  959%¢57  Ja3 59477 L.25 3457  4115.27 12744032
2 348380000 1.30 Ja2 0.0 575.80 19820.00 595460 3. 595039 L.35 a5l 4452028 1%171.2)
j 34838.000 i.20 3.3 0.2 575.80 ¢2033.00 556.05 3.0 595, %4 2k 500 &4575.70 1377U.53
J 34838.000 1.20 Jal 362 575.80 £7272.30 597014 36D 5370 b4 5. 36 572  4983.56 13816.3)
i 34885,000 300,00 Jal 0.0 575,10 1426J.00 59%. 70 3.0 59% . 64 3.37 353 526234  1250.15
; 34885,000 303.00 3.2 0.3 7 7575.10 I9820,00 595,51 J. 0 596, L1 7 5,33 77 3,35 6395.32 3B34.53
‘ 34885.000  303.30 D0 T 0.0 T 7757510 £€2332.00  595.35 0.0 535.58 TT5e%2 7T 3659 6401.707 F4s5i.8%
| 34885.030 307.30 3.0 3.0 575.10 £Z71£712.00 59 7.2 Ja 53788 5o 1% Yo 75 {ZB8J<52 11383.10
s 35885.0030 762400 9.3 Je2 575.10 14261.30 594092 595,10 2.5l 4«18  6232.%8 I132.9¢
j 35885.000 763.00 0.0 3.0 575.10 19823400 596420 555, %3 Z.91 L3785 09 T162450%
E 35885.000 760,00 Jea T8, TTTTEVSLTIO TE2037.00 59657 596,31 7 7 3.16 5234 7385.50 12601.9% -
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SUMMARY PRINTOUT TABLE 1523
SELNO 4] Ry DIFAG~ OTFras X TIPATD XL .H
1
: 24850.000 14260.00 593.B1 7.0 Dal e 2464004 f4860.00
¢ 24850000 1982000 oG58 J. 87 OS] 3.0 Z3569.61  ¢4B60.00 -
s 24850.000 <22330.20 595.0C D32 DeD 2.0 2508.45 ¢4863.00 T -
b 24860000 27¢73.30 595.88 2.8B8 0.2 0.0 3100.00° £498962.00
?
€ 2B610.000 14262.20 591,32 e O.11 2.0 2465.08B 3575.00
s 285610.020 19822.30 59432 Jo91 Delé 2e7 2494.06 375,00
B ZB61l0.000 £2330.J0 535,16 o33 7.16 Jeod 2508.85  35715.30
n 28610.000 £T7272.30 595.15 D90 Jei? 9.2 _25§2°§§ _j;js.qo -
30735000 1426230 55 %o Jut Dol 3.12 ) 2027009 2000e30
30735.000 19322.00 594078 2.5 J.16 Je2 2069.27 2200.20
33735.000 22330.20 595,33 D35 Jal? .9 2082.00 220220
30735000 2121030 596ef4% NP 0.19 Fo D 208300 2¢0J.00
31920.000 14262620 594211 3.0 N.08 2002.00 1165620
31900.000 19820.40 595,09 Fe78 Do ll 200000 1165.00
d 31920.000 22230.30 595,45 Jo 36 Jal?2 2202.00 11£5.00
r 31900.030 27273.20 596038 J.93 Dol 20002.00 1165000
j 33220.000 14¢60.00 594 04 2.0 D13 1424.88 130300
4 332230,000 19823.20 595.c7 123 Q.18 1467056 1302.00
33200000 £2333-00 595 .64 PEY Nefl 146000 1300.00
" 33230.000 7272620 596e50 D.96 Da??2 1492.20 13500.00
z 33880.000 14263.00 59 k236 Ja0 Ve l2 TO0Fell 580.490
J 33880.,000 19322.00 595.%3 1.07 Jalb 1065.1L17 %89.30
4 33880.000 22330.00 595,32 J.39 J.18 1069.85 %80.00
J 33880000 2727300 596 B0 RPEL Jocl TOBl - 54 SHT .00
4 36410.000 14262.00 594055 o0 0.18 51B.00 500.20
| 3%410.000 19320.00 595665 T-10 Net? 518.00 500 J0
5 36410.000 ¢£2332.20 59604 J.39 Dat?2 518000 500,00
lé| 3"‘?‘*100030 ZTL}T:)D:)O 597033 Doqg 3«::2 518030 503030 ’
1
34411.000 14560.00 594555 0o .20 518,00 1.00
34411.000 19322.00 59 35.565 l.10 .00 518,00 l.20
T44lle000 £2930000 5T 6o T4 Je 39 3. 00 EIH -390 1570
34411.000 27273.30 597403 .39 020 T 518,00 1.00
Tu6l12.000 1460000 594,55 Fod Daol 518.00 17050
3412.000 19320.00 595065 110 .01 518,20 1750
36412.00C 2223D.00 5956235 040 D.01 518.00 1750
34412+000 ¢1210.00 59704 D.39 DaDl 518,00 L7450
34413.000 142603430 594.55 0.0 0,20 518,00 l.20
34 6413.000 19820.00 595 .66 1.10 D.J0 518000 L. 00
3413.050 222330.00 596035 Q.40 9030 518.00 L.20
34413.020 £7¢72.00 597.35 1.20 0.01 51B.00 1.00
14835.000 14260.20 594057 2.0 021 T 299.563 250,00
14835.000 19B20.00 595.66 1.29 0,30 304.30 £50.00
34835.000 220330.00 59beJ5 e 39 =D.20 30591 25300
34835.000 27272.70 597T.239 Led4% 0ad4 32% 043 253,00
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. 34836.000 14262.030 59457 260 J3.0 1.0 299453 Lo 20
) i 34836.000 19B22.00 595006 1.09 0.0 3.0 30430 o020
34836.000 22332,30 596035 D.3% ~0620 De0 305.91 1.30

AN 34836.000 £72715-00 53 Tadl 1.03 -Jaol Ded 322090 1.0 ;

o :

. 34837090 14260.30 594057 Go0d 2.20 3.3 30472 18430 :

! 34837.000 19820.30 53566 1,09 3.0t Jed 310.10 —_18.90 - . .

@ 34837.000 £2233.00 596035 0.39 0.0} Je0 361.92 18,30 ] - s

' 34837.000 27¢73.00 597a11 Lo26 004 Je D 378.56 13,00 e T T .

? — —

N ¥
@ 34838.000 14262.20 594057 Je0 Jal 0.2 304.73 1. 30 h '
¢ 34838.050 19422.90 595056 1.09 0. 20 Da2d 310.11 i« 00 '

u 34838.000 2233000 59615 5.39 13.00 0.0 161.93 1.00 ~ B "

o 34838.000 27270,00 59714 1.J8 3.02 J=J 378.5% 1.0 ] e - n

i TTttte N T o - T T TTT T s T T o e "*——.“l:

» 348B65.000 14.63.J0 59 %<1C 33 3.13 Je D 67777 I03. 00 B

@ 34BB5.000 19523.30 595,91 1ozl Dol D0 68779 3100. 230 "
s 34885.000 £2130.J0 586035 Dotets 3. 30 260 592,89 303,00 5
e  348B85,000 Z712T7J0.20 ECEEEY: “T1.2T _ J.48 0.3 597,10 _ 300.00 ) ~ %
. "‘ i . o o o e o I h i
¥ 35835.000 14¢602.00 5G4 092 .0 Ju22 3.0 1398, 94 763020 N 1
s 35855.000 19823000 59540 1.24 G Je 0 1113.4%9 163020 "
@ 35885.,030 £€2232.30 596057 JouT J031 0.0 [122.30 762000 ™

17l 35845.0530 27¢7J.30 59796 1.30 Jo 3 260 112583 76700 n
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577,90 1000c23 { )
41,83  1041c51 J
- - A
- -
450000 - @
) } _ . A .
'@
0,01 585,10
2. 100000,>00 ~ - T T )
876,10 993,15 ) 1 .
44,35 1038.C0 .
1@
" @
) B ‘i}
0,04 587.1C o
2o 53660 al.
580,30 480068 T T - .
38203 518,72 3 .
'IJ .
o . L o ____—‘11
o
0-01 590,40 i ®
30 ) 538(‘03 - I
578410 11238 | @
34,05 146092 L,
. - -0
0
3 .
e
T
| 1.
0,05 7 586550 L
30 586060 1 .
577-90 490020 !
20,00 510000 '{
T
@
. ®
58 ELCHY ELCHD T .
9,0 57800 578000 - @
’
"
DLOSS IANK ELEV . @
T.A LZFT/RIGHT 'y,
ELMIN ~ SSTA S 3
TIPJID ENDST ®



® ® & & »

® o o o o

PRESSURE AND 9EIR FLOW

EGPRS ZGLKWC 43 @.'=I? JPR
536,83 536:13 J-0 T- TiC-
2927.00 362 5,6052 0a7 0e0 586040
7200 Jo 720, Jo Q- 170=
0.21 0ol 4:24% Do) Je 040 Cc<030
0000903 25, 25> 235 2 8]

*SECMND 3319.0C0

3495 OVEABANK AREA ASSUNED NIN-EFFECTIVE.ELLEZA

I ZAST S7o BUIJG=

331900 To65 556585 0.0 0.0
T20. Oe 720, Jo Os
0.23 0.2 4561 0«7 e J40

D.001192 359, 359, 35%o 2

*S5ECND 3320.000

3370 NORHAL SRIGGELNRD T %14 ELTAC 539,50

3495 OVERBANK ARZA ASSUMED MIN-EFFECTIVE.ELLEA

332000 Ta62 5806:82 Dan 050
7200 Js 7200 Je Oo
023 00 4271 Col Go 040
0.002680 io la le 2
 ¥SECNO 3321500
337C NAORMAL 3RIDGENRD 7 MIN ELTRD 589,50

3495 OVERBANK AREA ASSUMED NION-EFFECTIVE;ELLEA

3321.00 TaTlh 536.94 0.2 0,0
T200 Oo T2Jas Jo Co
0,24 2.0 4591 Qa0 02040

0.0026390 420 422 420 2

#SECNU 33220000

3495 OVERBANX ARZSA ASSJNED MON-EFFECTIVERELLEA

3322600 1382 537:20 Jol 0.0
720» Jo T20, Do 0o
0.2%4 0.0 4052 Col 0,040
0001129 lo 1, la 2
%SECND 340320300
CISCL

SECND DEPTH

EREE ~

CFIWS UIELK

=13 3 LC 986040 TR 539.7

EG

BaEA TRAPZZDIN ELLC
ATER

136> 136 534590

D23 075 0.0

O‘J 13¢ 30

3030 G-030 577,90

2 -0s20 2G-592

S39.7T0 ELIEA 58370
587.18 0-33 0037 Ds02
15450 Co 17e 35
0D,CT30 o230 C-,0130 579420
0 ) ~0e00 21,20

FAX ELLC 530-0)

539,70 CLREA 5839570
587020 037 000 0,01
147> " 0> 170 i 3s
0,030 0030 0-.030 579,28
0] a ~8039 21-00

MAX ELLC 59009

589,70 ELREA 589,70
587.31 D037 011 C,0
1476 0- 17« EP)
0-030 0.030 0,030 579.29
a 2 -11.25 2100

569,72 ELEA 582,70
G87.32 0132 0<30 0oD1
159, Do 17 30
0:030 N,03) 0.030 57927
0 2 —2a00 Z1.00

HV HL

OL33SS

2 =~ o~ Leee

ELTRD

586-.60

585660
536-60

49300

51200

589.,70
509,70

1001720

102200

589,70
5238570
100100

102200

589,70
589,70

1001.00

1022-00

58970
589,70

1301.00

102200

BAMKK TLTV

o e P

T T e




ot pu i By )
TI~Z YLCa
SLEPE ALIBL

J SITCH 307TOY

3400,00 Ts51
720 Do
024 00

0,00051} &le

*S5ECND 36006200

o !
VCH
XLCH

537,21
T200
3a25

53

23 FT

(R ) L S s
VRIP XL ANCH
KLSZA [TRIAL ICC

0,0 000 587430

Qo 0> 2133
Qon) 22040 05030
63¢ 2 (8]

K STATICHN 36+64-COWJNFLUZNIE PT UITH LJLL DRAIN

36C0.00 To4l
1200 0o

Co26b Jo0
C-.000537 200,
CCHY 05102 CEAV

¥SECND 37506200
3250 CROSS SeCTISN

587.31
720,
3o34%
2300

0. 3092

37530,03 EXTENDED

0.0 0:0 5E7-4%

Os Do 216¢

0.0 05260 0-C30

200. 2 9]
2:43 FEET

L U/S5 FROY THE COWFLUETICE JITH LULL TRATIw

3750.00 349
435 15,
028 Dav5

Co000094% 145,

#SECHMO 3HO0C.202

S5R7 .49
409,
1565
145,

3470 ENCROACAHMENT STATICHS

EX]
(]

330000 593
435q 130
0034!’ 1056

C-.0003273 455,
CCHY J-300 CLEHV

F*SECWO 3850,000

587,53
319,
2.5%
%4550

70202

3470 ENCRODACHMENT STATICNS

!

3850.00 6099
435, Ne
035 Do0

Co001110 102,

#SECND 3351.000
SECNO JEPTH
] JdLOE

P PRI

| SANNKNER ST BRIOSES

537049
435,
4205
130,

CASIL
it

307 0.0 58753
12 27a 247,
0039 05330 0030
145, 2 3
483,10 533.0 TYPC
Q.0 2.0 5687=61
43o 47 o 1255
Ja.32 00330 0.C30
%550 2 c
413673 6100 TYPE

TR 5080l9 LC 58740

0.0 0.0 58775

Os 0o 107

U0 0.2330 0a.C30

1C3s 2 o
CRIAS WSELK EG

ROz AL 4CH

B e

vl LW
iR 1TH
ICOo.T JCRAR
0a17 0025
05 176
D029 0030
3 “"0000
0-1T7 D10
Co 13-
0,230 =230
0 _DGOO
0o Q4 0eN3
30, 195
05360 0-030
o -0.,00
1 TARGET
0-08 007
52 220
036D 0,030
3 ~-0,00
1 TARGET
0-29 005
0o 220
03060 0,030
i ~J.00
Hy L

ARD?

vCL

TELITY
TIPJID

Q0,02
E
573.7TC
33 .42

~ 000

3\3
h79.9N
3817

0:01
T 4o
579-00
bRo4G

53.300

ga2N01
T by
530560
50,00

200200

0-09

% 5
5340.5860
17,040

L0535
A

v

P

L.F v /v or ot
T SSTa
SMOST

56750
597,490

11085

149027

SBTTO™

597:60
110,97
149,15

585,20
585,00

96156

1030.00

584.:.20
583.90

483,00

533.20

583-10
59ABa30

50200

512,00

FANY ELZV
LEFT/RIGHT

-

® e

.
AN

P

¥ . 0 =K w®W

g

o

._ .

I3 e
: Pr

‘35

I - s
T v e S x

P

Lo o=

-k
3

IR



.

LI N 3

SLOPE

3370 NORAAL 3RIDGELMRC

Vi v

XLUAL

3470 ENCROACHMENT

3351.00
435,
0035

0.D0D2676

94053
Ds

000
5o

*5ECA0 3452.,000

3370 NDORHAL

ODRIDGEGNRT

L T

XLCH

STATIONS

587o43
435,
4baotrl

Sa

347C ENCRIOACHNMEMT STATIONS

3852.,00
435,
Co35

0002676

0a?5

Jo
00

25¢

¥SECND 3853.,000

587.55
435
okl

25,

3470 EMCROACHMENT STATICHNS

3853.03
435,
D035

02001352

To32
do

Col
1o

#S5CECnC 3300000

53762
435,
3,53

lo

3470 ENCROACHMENT STATIONS

d

390000
4354
0a36

0000274

7532
IC1lec
1,69
130,

*SECNO 4002.000

587.83
290e
2.535
133

3470 ENCROACHMENT STATIOMS

P

4000-00
435,
Da45

0000250

1256
9C o
1.23
480x

#SECMO 5575,300

SECND
g
TimE
SLCPE

OEPTH
J4LJB
VLIE
XLJIBL

583005
312.
1,32
4304

CHSEL
QCH
VCH
XLCH

4 o IM

W

XLI3R

4 'IN ELTRD

41360

250
Jo

Dol
5a

ELTRD

410a0

Zo0
Do

2.0

25n

4100

Jo2
Jo

0ol
lo

492,50

Ja0
430

DeB1

1800

56350

300
33,

3o40

430a

CRIWS

SR032
VROB
XLNIBA

LA

ITRIAL

Aldar™

IDZ

534610 “A&X ELLC

613.0

J20
Osa
0.~930
1

TYPE
56779
9%,
DeG30
0

588,10 wAX ELLC

51050

0-0
Oa
Do0Q32
1

510-0

0-C
Cs
55030

54200

2-0
600
00030

663,0

0-0
T30
0,230

ASELK
ALO3
ML
ITRIAL

Typ:
587085
99,

02030
2

TYPZ
53737
109,
C.030

TYPZ

58T< 96
114,
0-030

TV E

583510
171c
0-0&0
0

G

ACH

KNCH
IDC

PR BN

v by

257 ccant
589,30
I TARGCT
Q=320 Jdo01
0» 220
0:060 0,030
O _3029
539,849
i TARGET
Ca3d 207
Os 220
00867 0,030
D ~%510
1 TAGET
0:25 Nod0
0> 220
006D G.030
0 ~0,00
1 TARGET
C-08 Ne 05
53, 22¢
0.160 0-G30
0 -0.00
1 TARGET
DaOﬁ 0013
iz 200
0:=107 0031
D -0000
v 4L
an0? VCL
XANR WTH
ICONT LORAR

r o i

TIPTT

233,707
002

45
530:60
17-C0

20301202
0.0

4o

530860

17-C0

200,000
3,02

4o
53260
17-00

530009

0.05
4o
530030
50.00

100,300

V.31
5a
530-%0
10000

OLGSS
TAA

TIP4IZ

a4

T EMMISTC

588,10
535,30

50210

519.30

588010
588.30

502530

519500

58210
588,30

502200

519,00

584520
534040

452020

54230

535020
535,90

563.0C

66300

BANYX ELTV
LEFT/RIGHT
ELMIN 7

SSTa
EMDST

=
¥

. iy s -

-

3 L .

,

——

3

N - . F

- R
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3.

3470 ENCROACHMENT STATICMS 290.% 1230,0 TYP:
g

35T7T5.00 6b:39 53E-57 Jo0 0.0 538,59

435, 145 338» 3s 20> 149¢

Octl l.71 26T 0.33 J-330 C~040

0,030649 147G 1470 laTla 2 0

¥SECHC 55625.,000

3495 CVERBANK AREA ASSJUHMED NCM-EFFzCTIVES=ZLLZA

R CASEY RDo 3RIDGEs 83X123X40 LMPe T 5905, CROAV 538.,8, INVEIT $31.9

1 TARGET 53,0300
ﬂal’) 0056 3,073
10> 3% B
2180 C=033 54172
D -200 T 50,32
539:-00 cL3EA 583,00

562500 6o57 S88.47 D02 00 SC:02 2255 da1ll 0022
435, Jo 435, [ 0s T30 0, 340 Be
Q61 Jal 52958 Jed 0035 0-C35 D040 D-033 531,50
Ca002142 1030¢ 102, 100, e c 0 -0e00 12,00
¥SzCNO 5625,000
3370 NORMAL 3RIDGEgMAD 17 MIN ELTKD 536,50 MAY ELLC 523.60
3470 ENCROACHMENT STaATIO S 39560 13950 TYP: 1 TAIGET 200902
3495 GVERBANK AREA ASSUMEGC MOM-EFFECTIVESELLEA 559,00 ELREA 58200
562600 Hod9 538,39 OGN 0.0 589514 Do 002 Coll
435, 2s 435, Do Oo 63 <o 24, Bo
D.61 Dol 62946 NDel =030 0.032 D,02) Co0333 5814992
0-.007294% 5o 5, 55 2 0 g —22 .64 12200
FSECNC 5627200
3370 NOR«AL JRIDSEsnNRD 17 <IN ELTRD 536,53 “AY ELLC 593, 6N
34T0 ENCROACHMENT STATIONS 895.0 1095.0 TYP:zZ 1 TARGET 203000
34935 OVERDANK A4ARZA ASSUMED wWON-TFFECTIVELELLEA 59C-50 ELREA 593.50
562700 6034 538,74 073 0.0 5d%9:4%5 072 Q.30 0-01
435, Do 4355 Qo No 640 C= 3%, Je
Debl Do 6,79 0.0 0030 0032 02030 0.033 59190
0007939 400 406 40 2 &} 0 -250.34 2500
#SECND 562B8-000
3470 ENCROACHIMENT STATIOuS 593.5 109500 TYPZ 1 TARGETY 504:5020
3495 OVERBANK AREA ASSUMED MON-EFFSCTIVELELLEA 590,52 ELREA 590.50
562d-02 Tol9 519,073 0c3 0 589635 045 0:.21 003
435, Jo 435, Qo Do an, Oo 3%, Tq
0D.61 0.0 5241 0.0 0-035 0.03% D240 t-033 531.90
0001545 de 50 5a 2 0 J -0020 12.00

585560
527.70

9R2.UD

103200

584,720
564,20

99000

10C2.,00

584020

BA4L-20
390.0C
1002 .-0C

584.,20
584,20

39000

100200

58420
534020
9905 3C

1002.30

N N

-

L)

.
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—
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T

- -
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|
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FSECND 5675.03C3 - T

#SECHMG 6127000

3370 NORMAL 2RIDGELNRD 2D “iIM ELTID 583.10 VAX ELLC 596500

‘ SECMO GEPTA C.SEL CRINS MSELK £G HY HL QLASS  BANX ELEYV
3 QL0 Goh 7318 ALCH ACH A3 VOL TAA  LEFT/RIGHT
P TIF: V10D VK VR 3 XAL XNMCH X3 T ELMIN SSTA
SLOPE XLJ3L XLCH XL23R ITRIAL  10° [CONT COAR TOPAID ENTST
@
3470 ENCROACHNENT STATIO'S 95500 1005.0 TYPE 1 TARGET 59,300
® 5
® 5675 0G0 3,05 539065 D52 250 559,72 007 3006 2211 587010
435, 34e 379 21, 290 1654 240 354, B SET.T0
0062 1o0l7 2137 0489 0,035 00035 00042 0e033  $3T.60 - 955000
® 0000297 1000 1390 100, 2 0 3 —0o00 50,00 10C5.00
Py CCHY 00100 CEHV De302
£SECND 60750300
® 3470 ENCROACHMENT STATIONS 47750 51CoQ TYPE I TaRGET 332000
T
® 6075000 Toll  53C.21 000 GO 590031 0:13 3058 3,00 585260
4354 Do 435, Do Oo 163 0s 400 9, 100000-09
@ 075 0.0 2.53 960 00040 0,050 0,049 00,036 543,10 477000
0,000994 11700 11705 11706 2 o 3 ~0,00 11045 508045
_,. CCAHV 00200 CEAV 0c409
: #SECNO 61250000
@ 3495 DVERBANK AREA ASSUMED MON-EFFZCTIVE,ELLEA 593,80 ELREA 593,30
® U JASHINGTON STo CULVERT, 13-11XB-TX20 C4P; TR 593689 CRGHMN 5914
® INVERT 58208
® 6125000 Tod 590024 050 0.0 590550 0026 Do13 0006  5B560C
4355 Je 435, 0o 0o 1Cho 05 404 9, 535,00
0oTb Co0 4011 Do) Do 040 00050 00940 0,036 532:80 492,50
® 0.001628 1030 100, 100 2 0 0 ~0570 15.00 507650
° *SECND 61260000
1370 NOR.IAL BRID3E.NRD 20 * [N ELTRO 593010 MAX ELLC 596000 -
@
1495 OVEABANK AREA ASSUMED NON-EFFECTIVELELLEA 593.9) ELREA 593,30
® 6126000 To42 590022 0003 0.0 590c53 Ds31 0001 0:32 5B5,0C
435, Jo 435, Co Ca 97 0as 40 Fo i 53500
® 0o7a Do D totT 003 2,030 Co032 00030 0-036 54280  492.5C
0001931 5, 54 5, 2 0 0 -ldold 15500 507450
(3

\\\\\\\\\
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3495 UVEABANK ARZA
6127T.,00 Teb52
435, Te

D.76 Dol
0:.00191C 575

*SECND 6128.0C0

SzCNO CERTH
Q L33
TIME VLIE
SLOPE XL3BL

3495 OVER3IANK AREA

612800 Tab9
4350 Oo
"0.76 Ja0

00001514 50

FSECNO 6175,000

3470 ENCROACHMEINT
Vv
6175,00 770
4354 0o
078 0.0
0.,000327 120,
CCHyv D.100 CEHV

*SECHD 7250,000

ASSUr CD

$930.32
435-
Lohd
5C-

C«5:L
QCk
VCH
XLCH

ASSUMED AMCN-EFFZCTIVELELLEA

550539
4350
4002

5

STATIJNS

59G, 79
435,
1.64%
100

0.30C

3470 ENCROACHMENT STATIONS

A
T05G,00 1022
4350 Jo
GaB7 Sa32
Go002369 1850

#SECND B1250,000

59122
435,
2440
755,

3473 ENCROACHMENT STATIONS

X
3125.00 1099
435, 23
0.99 1.10
0-001369 103),

“SECHNC 8175,0C0

3470

e M~ T TR L

593,37
378
2345

1030,

ENCROACHMENT STATTIONS

Lo o e

WNIN=ESFECTINVEGELLEA

CRI™S
GQR33
VRI3
KLdaz

303
Je

Ja0
5o

4630

Jsad
Ds

2.0

1000

17,0

Co?
Ja

0.0

7950

95600

0.0
l4%o
lo%b
1030,

3302

T r Ll

0.0
Q.
3+.030
1

HSELK

ALO2

Xnll
ITRIAL

s-0
Qo
0.04)
2

51400

C-0
0o
0.04D
2

510,0

DeC
Co
J.035
2

1035,0

0.0
21,

00340

T 8533,8% ELREn
58D, 62 n:=31L 0=10
Q3 O 40,
G012 22030 0036
G B -14.98
ZG HY HiL
ACH AR03 vCL
XMCH AR JTH
IDC IcorT CCRA
593:83 ELREA
597.5%4% 0.,2% J-01
10Ffe Do 400
Do{250 D34 0.GC36
0 0 —-00.30
TYPRPE 1 TARIGET
53075 3204 Jal6
26b6a Oa 41o
0050 D040 0-036
9] 0 -0,00
TYPZ 1 TARGET
591,31 D.CH 0.55
177o O 45,
0.075 Jo 040 Co04C
o] 0 -Je 0D
TYPE 1 TARGET
593.47 0,09 2olb
1153c| = tho
Q075 D240 029043
0 D ~0.01
TYPE 1 TARGET

593.80

595,207 7

% ER

Qo

562.80
15,00

CLOSS
T1A

T2PHID

0.01
95
532,30
15-00

1?5:.)000

0,04
9o
533,00
45-.00

182,000

002
106
584,00
47 .55

75,000

D-CO
1lle
5315240
75,00

3350380

585500
535,00

492550

507.52

BAaNK ELEV

LEFT/QIGHT
ELPTN -

T SETA
CNDST

585,00
585500

492550

507,50

590,90
100000-,00

468,20

51319

59110

5972 .00
429085
A & SUNA

592,70
592.40

960.40

1035.00

- m .

TTT L .

»
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[INVYERT 584.9

3175.00 Bob3 593,53 D02 0.0 593, 3K 0-06 Dull 0,00 S87.00 | ®
435, 145, 1565 1345 875 £2. 52 - 2, 17, 537,C0 - '
1.GC labb 191 2515 32040 C-075% %0249 G-044  534:97 935,60 " @

0000693 1096 10Ca 102 o 2 0 n ~0a01 B9-47 1025500

N
®
SPECTAL 3RIDGE .
SH XK XKUR oL ROLEN auc 3P AAREA 55 ELCRU ELCHN @
0ol 2,33 2250 12C .00 10,00 D00 51-00 0.0 536000 586+G0 SR It
I
i
*SECND B1T760006 - ®
SECND JZPTH CHSEL CRI%S ASELK £G ny HL L0558  BANK SLEV - R
Q 2LOB ach ARN2 ALD3 ACH AR D2 VoL T4A  LEFT/RIGHT ®
TINE Vi3 VCF VRO2 XN L XNCH X MR AT ELI*TN $STA )

SLOPE XL JEL XLCH XL O8R [TRIAL  IDC ICD4T CORAR TIPATID ENDST :

_ ®
PRESSURS AND ‘4EIR FLOW i
®

EGPRS EGLWC A3 Q.EIR LPR BAREA  TRAPEZIID TLLC ELTRS 2

AREA .

596022 524566 00D 39, 3464 51 55, 591550 594470 : - .

I-‘ .
3470 ENCRCACHMENT STATICNS 950, 0 1325.0 TYPE 1 TARGET 755900 S S

8176000 10030 595,22 00 000 595,23 0002 1064 0.0 58700 o
435, 1910 111, 1330 159, 99, 60 50, 120 587,00
1001 1020 1012 1539 34340 0,075 D034 0044 534590 950000 II

00020183 44, 44 Gty o 2 0 4 -0001 75,00 1025000 )
_ II

#S5ECND 32250030 L ®
3470 ENCRGACHMENT STATIONS 3560 1931.,0 TYPE 1 TAKG:=T 75,300 - ‘

z "9

84225000 12023 595,23 0,0 0,0 595024 .01 D02 0:-00 59140 " ®
3750 T4, 243, 53, 31 0 2735, H¢, o 51, 12 591540 ,
105 Do91 0oB3 0,90 00340 D.GT5 No04 ) 0oG44 535,00 956000 : : -- .

0-020135 1C0o 100 100¢c 1 0 9 2001 75,00 1031.00 @
"5
o - Jou
CCAHV 00200 CEAV 00402 . ®
*SECND 98800000 ¥
3470 ENCROACAMENT STATICNS 9G06 0 1100.0 TYPC 1 TARGET 200,309 ) ®
1
AA B B N )il

9830.00 BoBO 595,50 0.0 0.0 505,51 0.01 20,27 0,07 594,00 - o
175, azo 217» T6o 114s 20%, 108, bba 17- 7 594.00 : - s N
1051 0,72 1o 0% 7o 10 00040 DaCTC 0,047 30043 3586670 90000 . ®

0-000251 15000 i500. 1507, 2 o 3 ~5.01 230.00 11000C0 )
CCHV 00100 CEHV 3.32) ®

T N e T T
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3470 EMCROACHMENT STATIOUS

Ag FARM CULVERT¢9-6X5-5X40

3930,07] 8022 535552
375, 113, 1254
1,53 1240 159

0000420 10G. 138,

FSECND 9931.0C)

3370 NORMAL SRAITGE,NRC 15

3470 ENCROACHMENT STATIONS
9931 .00 Bol7 595.47
375, 850 130,
Lo53 2000 3a12
0.002439 50 55
*SECNC 9932.30)
SECND DEPTH C.SEL
[A 2113 QlH
TIHE V0138 VCH
SLOPE XKLaBeL XLCH

3370 NORMAL 3RIDGELMNRE LS

3470 ENCROACHMENT STATIONS

9932 ,00Q do23 535,593
375, 93, 157,
1,53 133 2.82

0,0019%2 45aq 455

*SECHO 9933.307

3470 ENCROACHMENT STATIAAS

993300 8035 595065
375, 95 159
1,53 1013 2,00

D.030266 Sa 5e

XSECND 99B0.0D02

3470 ENCRDACHMZINY STATIQONS

AC
9980,00 3,39 595¢ 69
3750 400 2725
156 0050 L.32
0000180 13N 137
CCHY 0,200 CEHV Dot

#5€CH0 10800-,000

FEdad 105800 TYPRE
CVYPs TR 5947, C0!
Je 2 0=C 595:35
137 81, T3«
1ot 0040 Q.00
102 v o
PIN ELTRD 594.30 MAX CSLLC
355,50 1050.3 TYPE
o3 0-0 595,58
1126 %3a g
2:21 J.035 G032
56 2 o
CRIYS HSELK EG
QF 3B ALT3 ACH
VR3IE XAl XMCH
XLIJ3R [TRIAL 1DC
JIN ELTRD 534,30 #AX ELLC
9500 10500 TYPE
Jold J-0 595.5648
115, 48, 59
21l D035 C=032
450 2 0
950,00 1d5Q.0 TYF=
JoJ 0-C 595.59
113, Bé&as BOo
119 Ja040 C.045
S5e T2 - a
900.0 L100.0 TYPE
0.0 0.0 595.,71
620 8la 207.
.58 0,040 0045
10D0 2 C

1 TARGET
533:.%¢ INVERT 3B7.5
0-03 Je 03 3501
D047 Do048 507430
J -Co01 100.00
597410
1 TARGEY 109000
0,511 0000 O P I
50, 6bHs 17
N.033 0-0443 567,30
J ~-97.31 10003
HY HL GLOSS
ARO3 vaL TH1A
XN TN TLMIN
ICONT CORAR TAPAID
597.10
1 TAQGET 103,000
Q.09 0:10 - 0500
55 5 6T 17»-
0035 C-043 587530
0 -97:31 130,00
1 TARGET 102,000
D04 D00 001
9GS 5 6T 175
Ca040 Qo048 587530
3 "".]oal. 130300
1 TARGET 200,002
0,02 002 0.00
107, 676 L7o
0042 0,048 587,30
Q -3a00 230,09

102.0300

LEFT/RICHT r

|
38900 | ST w

549,00 !
55000 |
10535300 T o T T T T,

~ 589.00 - - o
539,900 .
950000 .
105200 ‘ )

BalNY ELZV

S5Ta o “
ENDST J
A

- .

583.00 T
549-00
950.30

1352:00 N

5895 00 I -

539000 |
950000 '
1050400 o o .

®» 6 & @& ¢

594.60 T
594030

?00.00

1103.00 o .

3T TR

i
Lo
Y=



°
t"ﬂ’

L Y R LY O R WL WO Y LS

AD

1080C .00
3750
1072

Co00D0159

30230

67To
J-85
5630

*SECNO 108500009

3495 DVERBAMKL ARZA

AE

10850.00
3755
1aT4

0.000490

GOTO" DRDRD

T2 %0

Jo
a0
100o

*SECND 10851.000

SECND
a
TINE
SLOPE

3370 NORMAL

3495 OVEREANK AREA ASSUMED NIN-EFFECTIVELELLEA

13851-00
3750
le74

0-.000492

JEPTH
b
YLOB
XLOBL

Ta40
Oec

0.0
la

#SECND 19852.00C

3370 MORMAL 3RIDSGEWNAC

3495 CVERBANK ARZA ASSUMID NON-EFFECTIVEELLEA

10852,00

3750

1oT4
0000490

Togl

Do
00d

126

#5zCND 108535000

3495 OVERBANK AREA ASSUMED MON-cFFECTIVE,ELLEA

10353,00
375

1oT4%

Go000490

Te4l
aﬂ

0cd
lo

#5200 10900.G70

S AR AL

595,30
202a
1.23
5630

595,40

375
2001
130-

CJ5EL
QCH
VCH
XLLH

JRIDSGELNRD 0

595282
375
2001

1o

595281
3750
2001

12-

£95a81
37%,
2.01
lo

70 ua W

Jo

107>
1-06
5480,

BLIDGEe TR 500o%s

002
Jo

T

100,

CRT.S
ZRD8
VRO3
XLIBR

“IN ELTAD

JoD
Do

Jo0
1o

0 wIN ELTRD

00
Do

0.0
12,

J.0
Je

Do3
le

L' do

050
T8,
0033
2

ASSUYMZID MOM-ZEFFECTIVECELLEA

tir .o

595132
165¢

0,045

[

£30-4C ELREA

LC 59604
0-0 595036
o 187»
800030 0.C4%5
1 0
WSELK EG
ALD3 ACH
LN XMCH
ITRIAL I0C

600,30 MAX ELLC

Ca0
0o
0032
0

500,40 ELREA

50955 N€

t86o

0.045 .

0

600530 ™MAX ELLC

0.0
Oo
2-030
0

0.0
Co
2-030
0

62040

595,37
187,
0045
0

600,40 ELREA

595437

1872
CaD15
0

T Ll dud

Coll 0200
730 204
U.04E 537,30

-0eN1 120-00

6500040
Ja073 0-.02
T4o 205
o047 538,40
-2,00 33,00
Hi 2058
VG L T1A
WTH ELMIN
CORAR TIPHID
600040
.00 0,00
Tao 205
0,047 538,40
-0o00 33.00
500.40
0.701 0-CO
T4o 20a
0047 583040
-0o20 33-,00
60040
0,30 0,00
T4 206
C-047 533,40
-0520 33.20

593,60
593,32

960,70

1080500

600540
603,32

1360.00

1033:00

ZANK ELEV
LEFT/RIGHT

SSTA
ENDST

60040
6005393

1000.00

1033,00

600,40
600a30

1000-30

1033.00

600.40
600030

1000.0C

1033.30

\
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|
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'
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I T " P ) (5

P

-

- *

'

N



- Loee - - ?

|

ai
347D ENCAOAC4MENT STATIOZ S

AF
1990C .00 To36 575.:.35
375 176 3130«
1-7% 117 2435
0-0CC457 1G9, 10Go

#SECNO 11150.0C0

3470 EMCROACHMENT STATICMS

AG
1115C.00 To76 595096
3750 29 224
1.79 0c66 155
0-020271 195, 195,
CCHY 00,100 CEHV 2300
#SECHNO 1215C,000
SECNO SEPTH CMSZEL
4] 2L3J8 QACH
TIHE YL OB VL
SLOPE XLOBL XLCH

3470 ENCROACHMENT STATIONS

AH
12150000 5093 596240
3750 1, 307
192 Cot2 2092
0000502 10600 10604

*SECNO 13225.C00

3470 ENCRDACHMENT STATIONS

Al
13225.00 120 578.00
375, Do 375.
1,99 Qo 3.29
0005476 905, 905,
CCHY 0200 CEAV 0430

#«SECND 13275-,0C0

3470 ENCROACHMAENT STATIONS

3495 QVERBANK AREA ASSUMED NION-EFFECTIVEGELLEA

AJ LILLIAFSGN RDos

T.87 593,57
Oe 375,

13275.G0
3754

~

E3X CJLYERT,

DES:5 133623 TYPZ 1 TAWGET
a3 020 59592 =05
G8 4 155 1536 26,
1-70 0,032 0,05 Ned23 0
130q 7 c 3 -
94003 12800 TYP: 1 TARGET
069 0:0 595,99 0-03
1220 43, 145 101,
1.21 D030 0,045 0,03)D 0
195, 1 C J -
CRINS nSELK &G “y HE
2RJ3 ALD?Z ACH AROY Vo
VYROB AML XNCH b4 AT
XLJBR ITRIAL IDC ICOMT co
4645 1063,0 TYPE 1 TARGET
i 0sC 59649 009
67a 35 1224 41
1.53 0-030 Ca045 00032 0
1260, 2 9] 4] -
77850 J28.0 TYPC 1 TARGET
Jod 0.0 5IHs16 2= 17
Jo 05 114« Qs
L P 05035 0.080 00035 Q0
730.0 B400 TYPEC 1 TARG:=T

59920 ELREA

TR 59902¢ LC 59608

D0 2.0 598,79 J.22
Oa Os 10D, Jo

~ - -~ N -~ -~ - e

53705 7
Js05% 0.00 59450
740 _200‘ 593:30
20647 537,90 99650
D-00 50-03 1036:5n
142,000
007 J-01 594030
150 21 593,60
2047 59B,20 24000
001 140-00 1080030
cLOss BANK ELZV
L T yA LEFT/RIGHT
o ELVYIN 55TaA
RAR TIAPHID ENDST
7113;503
Jo4d 002 5965510
81, 230 594,90
2047 589550 976:76
Jo01 B3.02 1036000
50.002
lcbb B.0Z 59870
B4, 24 10000C.,00
0049 593,80 801x26
D00 26043 327568
600200
599,20
Nabl 0,02 598,20
598.10

4o 24,

- ~ e ]

-

-~ -~

i

v
) CSl

—- e

)

= T = IR

T

1

2



® ¢ 0 0 0 00 00 0 00 00 0 0 0 0 0 0\

Lo Jdy [V~ V) [ BT s [O R~
Qed0BT95 103¢ 1304 10C¢
SPECIAL 3RIDGE
SBE ¥K XKC3 IR ROLEN
000 20T 2253 100,00
*5ECNO 132760000
PRESSURE AND #EIR FLJW
EGPRS EGLHC H3 RNAETR
559,57 538,79 Jo0 25
3470 ENCROACHMENT STATICHUS 173.0
13276.00 Babb 599,35 003
EX T 670 2260 B2
2a01 2033 2005 loe81
0001790 435 405 400

#SECNG 133250000

3230 CROSS ScCTION 13325,00 EXTEMDED

3470 EWNCROACHMENT STATIONS 1253
AK
13325,00 875 593 .45 0,1)
3750 8lo 1560 133,
2.02 lolé 0,99 1,33
0000306 555 550 55
CCHV 0o100 CEWV 0-300
#SECMG 13730.,800
SECND DEPTH CHSEL CRIWS
8 <-LTB QCH AR0OB
TIME VIiOB VCH YRGB
SLOPE XL3BL XLCH XL2BR
3470 ENCROACHVENT STATIONS 112.5
AL
1370000 3,00 539,50 Qal
3750 153, 130, 9210
2ol3 Tot2 Qs61 J:68
0-0000H0 2800 2805 2300
FSECNO 13750-,000
1470 ENCRCACHMEANT STATIONS 150,90
AM  STUDZR R3Js CULVERTp 9-9X5-7

Y- T PR [N N W w oDl (W BV B I
2 C 2 -3 00
By aup HA%cA
13,072 Qo 57,30
APR BAREA TRAPZZIAIO
’ AREA
347, 67a 7%0
350,0 TybE 1 TARGET
D-0 599,43 0007 Dc5%
295 1101: 450 B-‘ra
0.,035 =080 J=033 C.050
2 0 2 -3a01
1.55% FEET
825.,0 TYPE 1 TARGET
Do0 599,47 0.02 003
490 153¢ 1040 B4o
D035 G-030 0-035 L0350
2 0 O -0:20
HSELK EG HY Hi
ALOBR ACH AR08 VoL
XL XNCH X R Ty
ITRIAL I9C ICCNT CORAR
2875 TYPE 1 TARGET
3.0 599,51 Ca01 204
138+ 2150 134 870
0.030 0.070 N0s030 D050
2 G 0 -D.01
3150.0 TYPE 1 TARGCT
X102 ZWPe TR 593:.T79 CRDA™ EF6H.9

VI

15 200 »u

1300 " THC6.LC0 ST

58 ELZHY ELCHD
0.0 590,70 290672
ELLC =LTnRD
5936.30 599,20
755000
0250 58,00
24, 598- 10
550,70 175,00
75,00 850,00
lODoQOO
N.01 59760
25> 596,90
530.70 T125.0C
10000 825.,00
DLGCSS BANK ELEVY
TWA LEFT/RIGHT
ELMIN 55TA
TAPAID ENDST
175,609
0,00 396070
25, 597,90
591,50 1126590
175,00 28Ta50
200300

@
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R 2e

e @

. P — P

T

t

r

-

O PR S Iy
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- -

7

INVERT 5903

13750.,00 %21 599,51
375, 126 550
2216 J.98 0:-69

0320075 1CJ. 17Co

*5zCNO 13751.000C

3370 MORVAL 3RIDSENRD 14

3470 ENCROACHSEMT STATIONS

13751.00 519 599 .49
375, 370 46>
2al5 1-15 0aR4

0-0C0C365 la io

*SECKO 13752,00C0

3370 NORHAL 3RICGESNAD

3470 ENCROACAMENT STATIONS

13752,00 2T 599,557
3750 400 420
2018 loll 077

0.00CTO4 10D« 13C-

*#5ECHO 13753,000

3470 ENCROACHMENT STATIDS

13753.CC 9,30 539960
3755 125, 53,
20138 0395 D65
0.0G00069 ilo 1la
*=SECMO 13800,000
SECND JEPTH CHSEL
Q AL 3B QCH
TIME viLDB VCH
SLOPE XLOBL XLCH

3470 ENCRCACHMENT STATIONS

AN
13800.,00 8021 53%9.61
375, 544 157a
2021 lo02 093
0.000212 1C0» 1200
CcHyv 0,200 CEHY 0400

*SECNO 14850,000

3470 ENCRGACKHMENT STATIOMS

0o
1940
Do T4
10Z¢

MIN ELTRD

1500
D0
2920
loeT4
lo

14 VIN ELTRD

150.0
-0
293,
1052
100,

150.0
JaD
197
JoT2
1o

CRILS
AR0bB
VROB
XLOEA

153.0

0.2
164,
03T

109Je

500

0.C
1284
203
1

569:52
T3«
0,072
C

588,50 1AX ZLLC

350.0
0.0
32,
DoT30
2

TYPE
599.53
54,0
0,073

Py
o

53B:50 MAX ELLC

150.0
0.0
36
25030
2

3507
0sC
1320

0.030
2

WSELK
ALOB
XL
ITRIAL

150.0

00
530
D030
2

25000

TYF:
599051
55a
C-07C
0

TYFT
539551
B83s
0.070C
0

EG
ACH
KNCH
I3C

TYPc

5990 52
16de
0.07C
0

TYPE

0-C1 D201
263, BB
Je02) 26053
4} -2:22
5983589
1 TAWGET
Da04 000
168 93,
D.030 0-050
3 —-210:32
598,80
1 TARGET
0,03 008
18C, BGas
D-039 D050
3 -213-32
1 TARGET
0-01 Jo0D
275, B9s
2,030 0,050
D -2a202
HY HL
ATDB VOL
XNR HT M
ICONT CoRAR
1 TARGET
0021 0,21
139, 90
2,030 0.050
0 —001
1 TARGET

.07 592230

2606 592532
590033 T 153.00
200,00 350.00

200-203
0.01 592.30
260 592,30

T 590,30 150,20

290,00 350320
203-000
0-.00 592 .30
265 592,30
530:30° 150,00
205,00 353.00
2?00-009
0-0C 592530
263 592,539
590,3D 153.00
200507 350.00

NDLASS BAMK TLEV
TAA LEFT/RIGHT

EL%IN S5TA
TaPHID ENDST
200,000

.20 597-,5C

270 56760
59140 15000
230030 35000

202.000

)
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N

R

o @& O

LB

1475000 To43 593,33
3750 173 130a
2051 0.23 0e97

0000235 1005, 10235-

*SECLHD 15800,CC0

3470 ENCRGACHMENT STATICNS

AP
15800.,00 Ta26 6230426
375, Do 375,
2059 Do%2 2291
0004047 310s 81C»
CCHV U3GO0 CEHV 0300

#=3ECNG 15856,000

3470 ENCROACHMENT STATIONS

3495 COVERBANK AREA ASSUMED NON-EFFECTIVELELLZA

050

15,
D053

1005»

335,90

0c2

Q=0
310.

9520

0-0 399535
183« 195
%030 G-070
2 0

1245.D0 TYPE

0-0 600.39
0o 12%s
J:030 0.075
2 C

105C.0 TyPec

0,01 0022
235 29,
20330 C-05%2
D —0.::32

1 TARGZY
0,173 De50
Ca 1040
00030 02053
3 “3.300

1 TaRGET

607,13 ELREA

0207
31a
59247
235-02

522000

Ca05
340
593,20
%1040

102000

60710

AR KING STo CJLVERT9 9-4X6—3X60 CYP TR 601aTy CROMN 598:8, INVERT 532.6

15450000 Ta39 6005573
375, Do 3750
2.99 000 Sa4T

0006368 10D, 1230

SPECIAL 3RIDGE

5B KK XKJR car
0.0 2047 25

#SECND 15851-,000
3230 CROSS S:=CTION  15451-0

PRESSURE AND WEIR FLOU

EGPRS ESLWC H3 LLEIR
60325 601.95 0.0 84,
34T ENCROACHMENT STATIONS 25000

3435 OVERBANK AREA ASSUMED MNON-EFFECTIVEELLEA

15851.00 9025 601,35
375, Oo 3754
2060 0ed hobB

0003817 60a 50

Jo0
Oe

07

100a

a ADLEN
50 50,00

C EXTIMDED

0s9
Oeo

JoJ
6J.

0s0 60106
0o 690
2030 0,075

2 o

BWC
F.00

0.05 FECT

aPR

291,

1050.0 TYPE

0.0 502,20
05 8Js
72030 0075
2 0

Cattb J.50
0> 1045
Q=230 0053
J -0,90
JAREA
45,60

BAREA TRAPEZZDID

6072110 ZLREA

AREA
45, 47 o
1 TARGET
034 lolg
Oo l{)r)ﬁ
2333 0:0%3
& ~0.00

0.7
345
532560

Y000

5%
0-0

ELLC
598,40
103,000
60T-10
0.0
34,

532162
P00

59750
568,210
50.0D0

2523000

800020

- 600,50
995000
1036040

594,50
594,50

995,50

1004050

ELCHY ELCHD
593060 593,60

ELTRD

601,70

594050

594 5C
995,50
100%a5C
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b

e
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L2 -5 -

R L YV PR R I e

SeCNQo CEFTH
2 2Las
TIMC V0IIEB
SLOPE X1LO2L

3470 ENCRCACHMENT STATIO .S

AR
153200.00 Ga0%
3750 70
2.62 0.21
0-,000501 102,
CCHY J0100 CEHY

#SECNEC 17030.C350
3230 CA0OSS S=CTION

3470 ENCROACFMENT STATIGNS

AS

17030600 8.32
375, 544
2095 0053

00000295 11430

*SECND 181360300
3280 CROS5S SECTION

3470 ENCROACHMENT STATIOIS

AT
13100000 To49
375, 0o
3.12 0o
0000764 B65.
CCHYV 0,300 CEAY

*SECND 181500000

3470 ENCROACHMENT STATICHNS

AU XANSAS
1815003 3005
3750 Co
3012 0.2
00007644 935,

HSECWNO 13151000

P I I R

PR SN S S | [ P U
CWS:EL SRIWS
QCH ZROT
VCH VR332
XLCcH ALDZR

I75.0
602535 Jod
350, 13,
lo47 1213
10T, 103

20300

17030020 EXTEMDED

B75c3
602082 0.0
2230 99,
1,05 d-31
1140 11400

1B8100.2C EXTENDED

200.,0
603.19 003
359, 6o
1.5% 0.90
855, 3650
0500
245455

5T CULVERT ¢ 3-7X5-11X55 LGP TR 6C%<c1

603,15 0.0
3750 Oo
5041 0.0

G5¢ 35

RV |

SELK
ALOZ
ML
ITRYAL

10253

0.C
95
D040

2

110060

0.0
2o
N0-040

069

4000

0-90
Os
0.040

25405

0.0
Oe
G230
2

e

=G
ACH
KNCH
inC

TYP:

60240
23380
0.075
a

FEET

TYPS

TYPZ

503022
2400
0.C75
0

TYP:z

503.60
6%

0050

0

OLT3S
T.14
ELYIM

CTIPHT I

50-009

Jas 0%
34»
593.30

50,00

225300

0500
37a
554,50
225.00

200000

T Ns01

400
595,70
53-21

9,000

["IVERT 595¢

-y =i
A>3 VCL
KR HTN
IC00T CORAR
1 TARGET
C-03 Jdeoll
16> 1050
0,04) 0.05%3
J ~2000
1 TARGET
0-01 0c43
1225 1140
Ja040 0,054
0 -0.01
1  TARGETY
0,04 0-39
6 121,
Q0-040 02055
a —0-30
1 TARGET
CROYMN 601+
0:45 0-17
Ca 121«
2.C30 2e035
3 -0.30

Na21

4 Ca
575:10
g,0n

AN ELZV
LEFT/HIGHT

55TA
ENNST

501-30
600,40

375,00

1025.00

602-5C
60160

375.00

110000

50350

601.50

287.13
T 340634

597,00
100000.20
245c 50
254050
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e fl W

wlilkH DL 1"J N

3280 CROSS SECTION

LI T I I O A N s |

3370 NCR%AL 3JRIDGE,MRD 15 %IN ELTiD

182102o3C EXTEADED

3470 ENCROACHMENT STATICHS 2030
AV
18210.00 1071 605,61 0.0
3750 130 324, 33,
3013 Doh4 1.55% 079
0000091 450 45, 450
ceHY 0,100 CEHV 0300

@
3470 ENCROACANENT STATICMS 24505
® 13151 000 7o65 632575 Vo0
175, 0o 375, e
3,12 900 5035 0ol
® 00020169 3o 5, 5,
® *SECND 181520000
3280 CROSS SECTIGN 1BL5200C EXTENIED
® SECND DEPT A CHUSEL CRINS
Q aLCB aCH QR B
° TIME VL I8 VoH VR 33
SLOPE XLO3L XLCH XL J3R
o
3370 MORGAL 3IRIDSENRD L5 i'IN ELTRD
@
3470 ENCROACHMENT STATIONS 245,5
@ 18152,00 BoT76 603086 962
‘ 375, Do 375, Yo
] 3,12 Ne? 9534 3D
0.020169 55, 550 550
@
'. #SECND 18153000
3280 CROSS SECTION 18153000 EXTEMDED
@
3361 HV CHANSED 4GRE THAM AVINS
o
3470 ENCRGACAMENT STATIONS 24505
° 18153000 10018 605,23 Qo0
3756 Oe 3756 Oc
3,13 000 4524 000
. ! 00001737 50 59 50
° %SECNO 18210000
®
o
®
@

----------

602570 "AX ZLLC

25%:5
0.0
Os
0.035
b4

Ja2h

HSELK
ALTB
XhiL
ITRTAL

TYPE
5C&all
40,
0.C32
)

FEET

EG
ACH
XNCH
foc

502,70 =AY ELLC

25405
00
Co
Ja035
2

1<4B

256405

0.0

0o
0235

la71l

25d.0

0.0
290
J. 335

TYPZ
625022
420
0,032
a

FEET

TYPE

505056

8%,
0-032

TYP

505665
2070
0,032

605:1)
1 TARGET
135 Del0
0> 121
0.335 0.055
D —25264
HY HL
ARCGE vOoL
XM WTN
ICOMT CORAR
605,10
1 TARGET
1e35 1-11
Co 1210
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