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TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 41.58-HR
(HR)
17.17 1394.64 1392.46 1389.60 1389.60

* %k %

* kK

* % K

Fk ok Kk K



b

+

+

4

+

4

4

+

+

PEAK FLOW
(GPS)

1451.

PEAK STORAGE

(AC-FT)
1618.

PEAK STAGE

(EEET)
1393.61

PEAK FLOW
(CES)

1437,

PEAK STORAGE

(AC-FT)
1581.

AK STAGE

(FEET)
1.393.50

* * Kk

PEAK FLOW
(CFS)

1398.

PEAK STORAGE

(AC—~ET)
1478.

PEAK STAGE

(FEET)
139318

* % K

PEAK FLOW

(CFS)

TIME
(HR)

1% LY

TTME

(HR)
Lt.d2

TIME

(HR)
17, 1%

TIME

(HR)
13.3%

TIME

(HR)
1747

TIME
(HR)

1.7 - LT

TIME

(HR)
17.%7

TIME

(HR)
1t 17

TRANSPOSITION AREA

(CF8)

(INCHES)
(AC-FT)

6-HR

l4le.
0.260
702

6-HR

1526,

6-HR

1593: 22

CUMULATIVE AREA =

* * *

* Kk *

120.0 SQ MI

MAXIMUM AVERAGE FLOW

24-HR T2=HR
1136. 739,
0.831 0.942
2241. 2540.
MAXIMUM AVERAGE STORAGE
24-HR 72-HR
920. 542.
MAXIMUM AVERAGE STAGE
24-HR 72-HR
1391.18 1388.69

50.5%5 S0 MI

* Kk %

HYDROGRAPH AT STATION WEST
TRANSPOSITION AREA

{CEE)

(INCHES)
(AC-FT)

6-HR

1:383.22

CUMULATIVE AREA =

ER RS

* % *

150.0 SQ MI

MAXIMUM AVERAGE FLOW

24-HR T2-HR
L1 A4 728.
0.819 0.928
2209 2502
MAXIMUM AVERAGE STORAGE
24-HR T2-HR
883, 5264
MAXIMUM AVERAGE STAGE
24-HR T2-HR
1391 .06 1388.62

50.55 S0 MI

* % K

HYDROGRAPH AT STATION WEST
TRANSPOSITION AREA

(CES)

(INCHES)
(BC~ET)

6-HR

1364.

04251
676.
6-HR

1390.

6—-HR

1392. 91

CUMULATIVE AREA =

* k%

300.0 sQ MI

MAXIMUM AVERAGE FLOW

24-HR T2—HR
1066. 696.
0.785 0.887
2115. 2392.
MAXIMUM AVERAGE STORAGE
24-HR 72-HR
817. 479.
MAXIMUM AVERAGE STAGE
24-HR 12~HR
1380, 7.3 1388.40

50.55 sSQ MI

* * Kk

HYDROGRAPH AT STATION WEST
TRANSPOSITION AREA

(CFS)

6-HR

500.0 sQ MI

MAXIMUM AVERAGE FLOW
24-HR 72-HR

41.58-HR

739.
0.942
2540.

41.58-HR

41.58-HR

1388.69

* Kk k

41 . 58=HR

728.
0.528
2502.

41.58-HR

41.58-HR

1388.62

41.58-HR

696.
0.887
2392.

41.58-HR

479.

41.58-HR

1388.40

* % %

41.58-HR



+

+

+

+

1366.

" STORAGE

\AC—FT)
1396.

PEAK STAGE

(FEET)
1392.:93

* k Kk

PEAK FLOW
{CFS)

1508,

17.17

TIME

(HR)
1717

TIME

(HR)
17,17

TIME
(HR)

1 s LT

1333,
(INCHES) 0.245
(AC=FT) 661 .

6—-HR
1392.66

CUMULATIVE AREA =

1028. 670.
0.756 0.854
2039 . 2303«
MAXIMUM AVERAGE STORAGE
24-HR 72-HR
158 443.
MAXIMUM AVERAGE STAGE
24-HR T2-HR
1390.46 1388.22

5UL55 SQ MI

* kK * Kk x * k x
INTERPOLATED HYDROGRAPH AT WEST
MAXIMUM AVERAGE FLOW
6—-HR 24-HR T2—HR
(CFS)
1471. 1183. 784.
(INCHES) Qs241 0 BHA 0.999
(RC-ET) 72'9.. 2365. 2694.

CUMULATIVE AREA =

5098 SQ MT
—_—
—_— T

670.
0.854
2303

41.58-HR

443,

41.58-HR

138822

* Kk k

41.58-HR

784.
05594
2694.



I

+

+

P

+

+

+

CUMULATIVE AREA = 50.55 B0 MI

* Kk ok * Kk ok Xk * * Kk
HYDROGRAPH AT STATION WEST
TRANSPOSITION AREA 30.0 SQ MI

PEAK FLOW
(CES)

1556.

PEAK STORAGE

(AC—FT)
1889,

PEAK STAGE

(FEET}
1394.45

* * Kk

PEAK FLOW
(CFS)

1492.

-=AK STORAGE

{RC-ET")
17254

PEAK STAGE

(FEET)
1393.94

4

it

+

+

* % %

PEAK FLOW
(CES)

1470.

PEARK STORAGE

(AC-FT)
1668.

PEAK STAGE

(FEET)
1393.76

* % %

TIME

(HR)
17.17

TIME

(HR)
17173

TIME

(HR)
1747

TIME

(HR)
17,17

TIME
(HR)

17.17

TIME

(HR)
17 .07

TIME

(HR)
Xiis 1

MAXIMUM AVERAGE FLOW

* % *

6—HR 24-HR T2=HR 41.58-HR
(CES)
VST 1243, 841 821.
(INCHES) 8.279 0.914 1.046 1.046
(AC-FT) 752. 2465. 2820, 2820 .
MAXIMUM AVERAGE STORAGE
6=HR 24-HR T2~HR 41.58-HR
1789, 1127, 670. 670.
MAXIMUM AVERAGE STAGE
6—HR 24-HR 72-HR 41.58-HR
1394.14 1391.99 1389.26 1389.26
CUMULATIVE AREA = 50.56 80 MI
* Kk x * % % * k% * k%
HYDROGRAPH AT STATION WEST
TRANSPOSITION AREA 60.0 SQ MI
MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
(CEB]
1456. 1176. dT2 s Fa P
(INCHES) 0.268 0.865 0.984 0.984
(AC-FT) T22. 2333. 2652 . 2652,
MAXIMUM AVERAGE STORAGE
6-HR 24-HR 1Z2=HR 41.58-HR
1629. 1001, 592, 592
MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 41.58-HR
1393.65 39151 1388.92 1388.92
CUMULATIVE AREA = 50.55 SQ MI
* Kk * %k * %k * kK
HYDROGRAPH AT STATION WEST
TRANSPOSITION AREA 90.0 SQ MI
MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
(CES)
1434. 1152. 754. 754.
(INCHES) 0.264 0.847 0.962 0,962
(AC-FT) T11: 2284. 2593, 2583.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 41.58-HR
1574. 958, 565, 565:.
MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 41.58-HR
1393.47 1891 ;33 1388.80 1388.80
CUMULATIVE AREA = 50.55 sSQ MI
* % % * Kk * ok ok * k%
HYDROGRAPH AT STATION WEST
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Elevation = 1400
Storage Area = 525 Ac

Elevation = 1395
Storage Area = 355 Ac
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Y, SHEET OF

Entellus™ o DATE
CHECK DATE
CLIENT FCbm(
JOB NAME Pﬁl lo Verde Zone A oliweation JOB NO.

CRP  ImPOUN DMEN T

FLoME #5

FLomg 85 - 72" Rep CLumg #6 - 72" RCFP
Ihverd elevubton = 138).00 invert elevation = 133150

Berm elevation = ]3G8.50  Berm elevabion = /399,80

FLUME #7 - 2" AP

jnvert  efevaton = 385,50
Bernn elevation = JHol. 30

[Prage ot 1385

Frume a5 "4 2056 Q) thon Unct 7 athached )= 85t

FLome #p "4 = 058 (), 855
FLUNE #7/ Y4 = 0 07:0

Atotnt = | 7005
540@}@ A?’é& = Qac

SHora at /1390

FLUME # G h‘é = &Yd 0; < ;DOafS CQ{'DM[ - 7306f5

FLume Hoe tE = YL Gy = 300/
FLyme H7 kg = 0075 @7 7 i30S Horage fieq = 170 ac

\f

Nok ! [FJeyations were Obtained fhom Sorvey Repl 7.
Shrage freas uere estinattd  ysiny o pagroPhic Pups.



/e SHEET OF
Q Entellus™ " o
CHECK DATE

CLIENT

JOB NO.

JOB NAME

@g a+ /395j

Fivmeg # 5 5/61:‘2,23 Qs = 430cFs C)ﬁ)/‘%@r /700 s
FLuTE S h/cj: 225 Qe = Y30 S =
Frvme 277 by = /.60 &5 = 3490 s 57%%4}4; /4,64 =55

Storasg  at /Yég
riome #5 “4=2.382 &g < 500 é)wm/ = /500c¢f ¢

riume AL Y4 3.05 Gy = 5499 o< o
fume #7 4z @y dbdas TP Area = 525,

INTERpoLATED  HIORO6RAPH (s HecZ Output attached )
CUMALITIVE  AREA = 29.52 SOm|  (Usep nFo FRpw 3DSRMI)

N axtimum 579753 /394,00



AO08A

A09A

-AO10A
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Elevation = 1400
Storage Area = 525 Ac

Elevation = 1395
Storage Area = 355 Ac

Flume #5

Elevation = 1390
Storage Area = 170 Ac




I// SHEET OF
BY _ DATE
Entellus™
CHECK DATE
CLIENT FCome OUER sHoT (AL ¢ ULATI oS
C 189 10,000
68 Ee,ooo EXAMPLE 1y (2 (3)
156 i 6,000 D=42 inches (3.5 feet) [._ 6. .
i 8 Q=120 cfs
L 144 5,000 Sy
. — 4,000 HW * S [—_— 6. i -
132 - D feat - i
i - 3,000 ) 2.5 8.8 - B SR
o - 2 000 @) 2.1 7.4 B - B
| . 1. ! :
— 108 o (3) 2.2 7T : =y :—
B :— %D in feet o - f 3

— 33

Groove end
headwall

DIAMETER OF CULVERT (D) IN INCHES

HEADWATER DEPTH IN DIAMETER

— 30 E
- 3) roove end — .8
| 57 o rojecting & B
— 10
. \ : - T
L 24 [ 8 = . '
— 6 To use scale (2) or (3) project - i
L 2 — 5 horizontally to scale (1), then -
- 4 use stralght inclined line through
1 D ond Q scales, or reverse as — .6
3 illustrated. 6 .6
L 18 o
C At
— 2 B B g
15 - "
C L 5 .5
— 1.0 -
— 12 HEADWATER DEPTH FOR

CONCRETE PIPE CULVERTS

HEADWATER SCALES 283
REVISED MAY 1964

WITH INLET CONTROL

BUREAU OF PUBLIC ROADS JAN. 1963

181



** k

* % *

* ok

* ok ok

Xk Kk Kkkk Khkk Kkhkk kk*k *kk kk* K

kk Kk kK h kA kKK KKK

*h kkk kkk Kk k

* % %

*kkx Kkk ok *xhkk khkk K*kk khk*k kkk kkhk

* *
297 KK * MID *
* *
*kxkkkkkkkhhkhkk
298 KO OUTPUT CONTROL VARIABLES
IPRNT 3  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
2599 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
300 sA AREA 0.0 I70.0 355.0 525.0
301 SE ELEVATION 1385.00 1390.00 1385.00 1400.00
302 80 DISCHARGE L0 730, 1200. 1500.
* * k
COMPUTED STORAGE-ELEVATION DATA
STORAGE 0.00 283.33 L567.77 3753.986
ELEVATION 1385.00 1390.00 139500 1400.00
* x * * k% * k% * Kk * k k
HYDROGRAPH AT STATION MID
TRANSPOSITION AREA 0.0 sQ MI
_AK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
+ (CFS) (HR)
(CFS)
+ 1201. 15.92 1166. 958, 650. 650.
(INCHES) 0..367 Lo 203 1.419 1.419
(AC-FT) 578 1894. 2234. 2234.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 41.58-HR
+ (AC-FT) (HR)
1575. 15.82 1476. 914. 541. 541.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 41.58-HR
+ (FEET) (HR)
1395.02 15.82 1394.64 1392.41 1389.52 1389.52
CUMULATIVE AREA = 28.52 80 MI
* kK * ok ok * ok ok * kK * % *
HYDROGRAPH AT STATION MID
TRANSPOSITION AREA 10.0 50 MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 41.58-HR
+ {(CF8) (HR)
(CES)
+ 1142. 15.92 1108. 893. 603. 603.
(INCHES) 0.349 1.125 1.316 1.316
(AC-FT) 549. 1712 2072. 2072
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 12-HR 41.58-HR
AC~ET) (HR)
1409. 1s. 92 1318. 786. 461. 461
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR T2-HR 41.58-HR
+ (FEET) (HR)

* k%

* k *

* k%

* % %

* ok kK F



1391.78 1389.05

1389.05

1394.38 15.92 1394.02
CUMULATIVE AREA = 28.52 8¢ MI
* * % * * * * %k x * %k
HYDROGRAPH AT STATION MID
TRANSPOSITION AREA 30.0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
* (CES) (HR)
(CFS)
+ 1104 15,94 1069. 849. Gl L
(INCHES) B:337 1.069 1.2486
{(AC~FT) 530. 1684. 1962,
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6—HR 24-HR 72-HR
& (AC—FT) (HR)
1298. 15.582 1210. 703 . 410.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
+ (FEET) (HR)
139396 1592 1893. 61 1391.34 1388.74
CUMULATIVE AREA = 29,52 S0 MI
* ok x * kK * Xk * kK
HYDROGRAPH AT STATION MID
TRANSPOSITION AREA 60.0 sQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 12~HR
# (CES) (HR)
(CFS)
+ 1062. 15.92 1031. 802, 539.
(INCHES) 0.325 1.010 1.178
(AC-FT) 511, 1591 . 1854.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
+ {BC-FT) (HR)
1191 15 . 92 1105. 623, 362.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6—-HR 24-HR 72-HR
+ (FEET) (HR)
1.393.554 15. 92 1393.20 1390.88 1388.44
CUMULATIVE AREA = 29:52 SO MI
* %k * kK * k% * ok ok
HYDROGRAPH AT STATION MID
TRANSPOSITION AREA 90.0 sQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6—HR 24-HR 72-HR
# (CFS) (HR)
(EFS)
+ 1049. 15:92 1017 . 185. 549.
(INCHES) 0.320 0.9889 1.154
(AC-FT) 505. 1557 . 1B17.
PEAK STORAGE TIME i MAXIMUM AVERAGE STORAGE
6-HR 24-HR 12=HR
+ (AC-FT) (HR)
1154. 15.92 1069. 595« 345.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6—HR 24-HR d2=HR
+ ‘FEET) (HR)
339 15.92 139306 1390 . 71 1388.33

* * %

CUMULATIVE AREA =

* K *

- * k%

<

29.52 sSQ MI

* x %

— ____/\\

41.58-HR

57L.
1.246
1862 .

41.58-HR

410.

41.58-HR

1388.74

41.58-HR

538,
1,178
1854.

41.58-HR

362.

41.58-HR

1388.44

* k%

41.58-HR

529,
1.154
1LB8L7.

41.58-HR

345.

41.58-HR

1388.33



=

3

£

i

+

23

e

g

+

PEAK FLOW
(CFS)

1037.

PEAK STORAGE

(AC-FT)
120

PEAK STAGE

(FEET)
1393.26

* kK

PEAK FLOW
(CES)

1028.

PEAK STORAGE

{(AC=FT)
1097.

AK STAGE

(FEET)
1393.17

* Kk

PEAK FLOW
{CES8)

1003.

PEAK STORAGE

(AC-FT)
1029,

PEAK STAGE

(FEET)
1392 .90

* % Kk

PEAK FLOW

(CFS)

TIME
(HR)

15.92

TIME

(HR)
15.92

TIME

(HR)
15..92

TIME

(HR)
1592

TIME

(HR)
15,92

TIME

(HR)
15.92

TIME

(HR)
15.92

TIME

(HR)

HYDROGRAPH AT STATION

TRANSPOSITION AREA

6-HR

(CES)

1006.

0.317
499.

(INCHES)
(RE~BT)

6-HR
1927,

6-HR

1392.,93

CUMULATIVE AREA =

v 5 * kK

HYDROGRAPH AT STATION

TRANSPOSITION AREA

6-HR

(CES)
997,
0.314
495.

(INCHES)
(RE~ET)

6—HR

1392 ;84

CUMULATIVE AREA =

sk * %k

HYDROGRAPH AT STATION

TRANSPOSITION AREA

6-HR

(CFS)
873.
0.307
483.

(INCHES)
(BC—FT)

6~-HR
948.

6—-HR

1392.59

CUMULATIVE AREA =

* % * * Kk *

HYDROGRAPH AT STATION

TRANSPOSITION AREA

6—-HR

MID
1200 SQ Mt

MAXIMUM AVERAGE FLOW

24-HR 72-HR
#70. 519.
0. 970 1.133
1528. 1784.
MAXIMUM AVERAGE STORAGE
24-HR 72~HR
5T, 331.
MAXIMUM AVERAGE STAGE
24-HR T72Z-HR
1390.56 1388.24

29.52 S0 MI

** K

MID
150.0 8¢ ML

MAXIMUM AVERAGE FLOW

24-HR 72-HR
759, S,
0.956 1,118
1506 1760.
MAXIMUM AVERAGE STORAGE
24-HR Z2-HR
554. 321
MAXIMUM AVERAGE STAGE
24-HR 72-HR
1390.46 1388.17

29.52 S0 MI

* k%

MID
300.0 sSQ MI

MAXIMUM AVERAGE FLOW

24-HR 72-HR
7274 492.
0..91%6 1.0%5
1442. 1692.
MAXIMUM AVERAGE STORAGE
24-HR 12~HRB
506. 292
MAXIMUM AVERAGE STAGE
24-HR 72-HR
1380..185 1387.98

29.52 50 MI

* Kk Kk

MID
500.0 SQ MI

MAXIMUM AVERAGE FLOW
24-HR 72-HR

41.58-HR

519k
La123
1784.

41.58-HR

F31.

41.58-HR

1388.24

* Kk ok

41.58-HR

512,
L.118
1760.

41.58-HR

821

41.58-HR

1388.17

* * Kk

41 .58~-HR

492.
1.075
1692.

41.58-HR

292

41.58-HR

1387.98

* kK

41.58-HR



+ 983
STORAGE

+ (AC-FT)
975.

PEAK STAGE

+ (FEET)
1392.69
%k *
PEAK FLOW
+ (CFS)
+ 1102.

15.92

TIME

(HR)
15.92

TIME

(HR)
15.92

TIME
(HR)

15:.82

(CFS)
954.

(INCHES) 0.300
(AC-FT} 473.

6—-HR

89%6.

6-HR
1392.38

CUMULATIVE AREA =

701. 477
0.883 1.041
1391. 1638.

MAXIMUM AVERAGE STORAGE
24-HR T2~HR

468. 270

MAXIMUM AVERAGE STAGE
24-HR 72-HR
1388.89 1387 . 83

29.52 sSQ MI

*ok ok * k * * * x

INTERPOLATED HYDROGRAPH AT MID
MAXIMUM AVERAGE FLOW
6-HR 24-HR 1ea=HE

(CES)

1070. 849. 571.
(INCHES) 0. 387 L 1247
(AC-FT) 530 5 1685, 1964.

CUMULATIVE AREA =

29 .52 ¢ M1

O

477.
1.041
1638.

41.58-HR

270.

41.58-HR

1387..83

e ok

41.58-HR

571.
1.247
1964.
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E 7N 2
</
BVANAVAVAVAVA
\VAVAVAVAVAV,
X Y3 Elevation = 1390
N Storage Area = 187.0 Ac

KAVAVAVAVAY
‘Vé

Elevation = 1385
Storage Area = 83.0 Ac
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B0 - 1o

MM axi mum 5%15,,2 ~ /387 9



e SHEET OF
g} Entellus” T
C ____ DATE

CLIENT N
EISO 10,000
168 - 8,000 EXAMPLE (n (@) (3)
156 : 6 000 D:42 inches (3.5 feet) [' 6. &
B s Q=120 cfs -
L 144 — 5,000 - 5.
- - 4,000 HW % HW [‘ 6. u — 5.
— 132 - 0 feet A 8
i - 2000 2.5 88 =% T L
T s @) 2.1 7.4 i - i
B — 2,000 N - L
= + 3 2. & 7.7 .
— 108 = i - = 3. -
L :_ "D in feet - B | 3.
- 96 :_ ‘,000 — 3, . B
- [— / —
— 800 . -7.7 = -
- 84 - /ol <2 i e IS
600 e = — 2
L _1-500 W= ] - L
\Mﬁ;:;ifl/‘_;_#ﬁe——“‘ég—:—l—v—%——ié‘gl/—‘% 2: - -
4 [ 30 w& If i
3 — 300 o =2 — 1.5 L 1.5
o - n
z I o x I =
- — w
o 1~ 8 S E MiE=ts | i
= z F w
O |- 54 é :/ 5 | | 4
S 1 5
E a8 w — 100 -
w (— © Z = B
3 / @ 80
<
2 / =S
o |~ — 60 &\—l.o 1.0
= 42 o 5 W B
S SR % HW ., ¢ ENTRANGE Bl s E i
« 40 D TYPE e
w = -1 — -9 — .9
=R 36 p= (1) Square edge with b
g [ headwall g = .9 -
== 33 o .
e - " <
— — 20 2) Groove end with w
1 4 S headwall T — .8 g
| o -
- (3) Groove end — .8
27 E projecting | o |
— 10
— — .7
— : — .7
L 24 — 8 - .7
- () To use scake (2) or (3) project E 8
| 24 5 horizontally Yo scale (1), then -
: 4 use stralght inglined line through
| D and Q scales \or reverse as — .6
5 & — 6
L 3 illustrated. L 6
— 18 s
L 2 i 8 |
— 15 a3 .
: & 5 : — .5
= 1.0 2
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** ok
* kK kkk

*hkk  kokk

* % %

*kKk Kkhkk Kkhkk kkk khkk Kkk Kkk

khk kKX hhkkhhk*x kK

EE R

Kkk khkk kkk khkk Khkk hkk kkk Kkhk *kk Kkk*

* *
7 KK ¥ EASTD *
* *
khkkkhkkkkkkKkk koK
318 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
319 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
320 sa AREA Sl 83.0 187.0 292.0 399.0
321 SE ELEVATION 1380.00 1385.00 1390.00 1895, 00 1400.00
322 890 DISCHARGE 0] 45, 270. BL5 900.
* ok
COMPUTED STORAGE-ELEVATION DATA
STORAGE 0.00 181 .32 838..76 2026..585 3747.11
ELEVATION 1380.00 1385 .00 1390..00 1395.00 1400.00
Fokiae i EHR * K K * kK
HYDROGRAPH AT STATION EASTD
TRANSPOSITION AREA 0.0 SQ MI
"AK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
i (CES) (HR)
(EFS)
+ 292 ; 1542 284. 2389, 159. 159,
(INCHES) 0.208 0.697 0.806 0.806
{(BC=PT} 141. 474. 547. 547.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 41.58-HR
+ (AC-FT) (HR)
914. 15.42 889. 749. 504. 504.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6—HR 24-HR 72-HR 41.58-HR
+ (FEET) (HR)
139032 15.42 1380.21 1389.28 1386.51 1386.51
CUMULATIVE AREA = 12.74 sQ MI
e EE R XX
HYDROGRAPH AT STATION EASTD
TRANSPOSITION AREA 10.0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58~HR
E (CEB) (HR)
(CES)
+ 269. 15.42 261 218, 145. 145.
(INCHES) 0:190 0.636 0.738% 0.735
(ARC—ET) 129. 432. 499. 499.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR T2=HR 41.58-HR
(AC-FT) (HR)
835. 15.950 812 686. 462. 462.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 41.58-HR
+ (FEET) (HR)
1389.97 15.42 1389.80 1388.84 1386.20 1386.20

* k%

* % %

* Kk *

* %k *

*hkx khk ok kokk

*



CUMULATIVE AREA =

12.74 sQ MI

* * Kk

* * % * * * * k% * Kk Kk
HYDROGRAPH AT STATION EASTD
TRANSPOSITION AREA 30.0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
s (CFS) (HR)
(CFS)
+ 252 15.50 244. 204. 136. 136.
(INCHES) 0.178 0.596 0.689 0.689
(AC-FT) 121 405. 468. 468.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 41.58-HR
+ (AC-FT) (HR)
785. 15.50 764 646. 435. 435.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 41.58-HR
§ (FEET) (HR)
1389.59 15.50 1389.43 1388.54 1385.99 1385.99
CUMULATIVE ARER = 12.74 SQ MI
B e e
* KX Kx * * Kk W * Kk Kk * * %
HYDROGRAPH AT STATION EASTD
TRANSPOSITION AREA 60.0 SO MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
+ (CFS) (HR)
(CFS)
+ 234, 15550 228. 190. 127 127.
(INCHES) 0.166 0.556 0.643 0.643
(AC-FT) 113, 378 437. 437.
STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 41.58-HR
+ (AC-FT) (HR)
T35 15450 715 606. 408. 408.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 41.58-HR
+ (FEET) (HR)
1389.21 1550 1389.06 1388.23 1385.78 1385.78
CUMULATIVE AREA = 12.74 sQ MI
*ik % * * *x ook e * * % * % %
HYDROGRAPH AT STATION EASTD
TRANSPOSITION AREA 90.0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
+ (CFS) (HR)
(CFS)
+ 228. 15.50 222. 186. 1.24.. 124
(INCHES) 0:162 0542 0-627 0.627
(AC-FT) 110. 368. 426. 426.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 41.58-HR
+ (AC-FT) (HR)
THF. 15.50 698. 592. 399. 399.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 41.58-HR
+ (FEET) (HR)
1389.08 1550 1388.93 1388.13 1385.71 1385.71

* kK

CUMULATIVE AREA =

* * % * Kk %

12.74 SQ MI

* k%

HYDROGRAPH AT STATION EASTD

* %k %



PEAK FLOW
(CFS)

223.

PEAK STORAGE

&

+

4

(BC=FT)
702,

PEAK STAGE

(FEET)
1388.96

ek

PEAK FLOW

(CES)

(39}
—
0

PEAK STORAGE

+

&

+

4

4

+

(AC-FT)
691.

'AK STAGE

(FEET)
1388.87

* k%

PEAK FLOW
(CFS)

208.

PEAK STORAGE

(BEC-ET")
659

PEAK STAGE

(FEET)
1388.63

* Kk *

PEAK FLOW

(CFs)

TRANSPOSITION AREA

120.0 sQ MI

MAXIMUM AVERAGE FLOW

TIME
6-HR 24-HR T2=HR
(HR)
(CFS)
18.. 50 217, L8, . 121,
(INCHES) 0.158 0.530 0.613
(BC~-FT) 108. 360. 416.
TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
(HR)
15:.550 683. 580. 891
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
(HR)
15 .50 1388.82 1388.03 1385.64
CUMULATIVE AREA = 12.74 sQ MI
* * Kk * k% * Kk *
HYDROGRAPH AT STATION EASTD
TRANSPOSITION AREA 150.0 80 MI
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)
(EF5)
15.50 243 178. 119
(INCHES) 0.156 0.521 0.602
(AC ) 106. 354. 409.
TIME MAXIMUM AVERAGE STORAGE
6~HR 24-HR 72-HR
(HR)
15.50 673. SV . 385
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72=HKR
(HR)
15,50 1388.74 1387 .97 1385.60
CUMULATIVE AREA = 12.74 sSQ MI
* * Kk g * Kk ok
HYDROGRAPH AT STATION EASTD
TRANSPOSITION AREA 300.0 sQ MI
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)
(CES)
15:50 203. 170. 113.
(INCHES) 0.148 0.495 0.573
(AC-FT) 100, 337, 389.
TIME MAXIMUM AVERAGE STORAGE
6—HR 24-HR T2-HE
(HR)
15.5U 642. 546. 368.
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
(HR)
15.50 1388.50 1387.77 1385.46
CUMULATIVE AREA = 12.74 sQ MI
* k% * ok k * k%
HYDROGRAPH AT STATION EASTD
TRANSPOSITION AREA 500.0 sSQ MI
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR
(HR)

(CES)

41.58-HR

121,
0,613
416.

41.58-HR

391

41.58-HR

1385.64

* Kk k

41.58-HR

119,
0.602
409.

41.58-HR

385 «

41.58-HR

1385. 60

* % %

41.58-HR

113
Q573
389.

41.58-HR

368.

41.58-HR

1385.46

* Kk K

41.58-HR



200. 15.58 194, 163. 109. 109.

(INCHES) 0.142 0.475 0.550 0.550
(AC-FT) 96. 323.. 373 313
"EAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR #Z2=HR 41.58-HR
<~ FTY (HR)
623 15.58 G617 525, 354. 354.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR T2-HR 41.58-HR
(FEET) (HR)
1388.44 15.:58 1388.31 1387.62 1385.36 1385.36
CUMULATIVE AREA = 12.74 8¢ MI
* Kk K * Kk * * % * %k * * Xk
INTERPOLATED HYDROGRAPH AT EASTD
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HE 24-HR T2=HR, 41.58-HR
{(CES) (HR)
(CES)
268 « 15.50 2501 . 21.5% 143. 143
(INCHES) 0.188 0Q.627 0.725 0.725
(AC-FT) 128. 426. 493 493.

CUMULATIVE AREA = 12 .74 SO ML
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Elevation = 1385
Storage Area = 0.15 Ac
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lnveet Elevation = ]3$3.70
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)/ﬁ)raj,g /4)’54( ol 5 N SO

4

(540/224% at /3@
Flume #14 %26-33 oy Uig = 2255
Shfq?a Area = 1dae

(57/0(&?9 at /3?7:)

h 33 _
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FLomek 14 /o/ 6.0 /1”/ @44 = 295 /%
fleigh+ Over Berm 1392-13948 = O 2
455 umed Lengin = 50p' Bots = Qay +&wir =295+ 1= YL
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Entellus" N o
CHECK DATE .
cupvr ___F(DMC
sop yaue _ Polo Veide Zopy A Delneation JOB NO.
G
.
FLumg 424 "= 2703: 1s b Qﬂ—ﬁ\: 3455
'l/‘e«‘th Jver Berm 134343913 = G &mw-‘ Cypt Qe = /7754 3yc

Assvmed Lftzj% =500

3 G) Gad o
K< Cin™2 = 27/500) (1,2) 72 = 177504 Rl T 2120, £

it Storage frea = 30 ayes
Léhng& ok Bfﬂ e

FLume # 24 4 = %—3 =19 G4 = 390c%

H = 1395- 39,9~ 3.2 Qtome = 77304390 = G120

[z Swp | . Stocege Area = 43,5 cca

ép];r Ly 7 7(5)(32) * = 17305

INTERPocaTen  HYDRo(RAPH —(Sce Hec—z Output atached )
Cummalihve Acea = 6.2 S@mT

SH&Q ot O SamI = 1313.33
Stage oF 10 SomT = 393,22
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CLIENT

Y

Entellus*

F cDhm(

SHEET

BY

CHECK

Pulo Verde Zone A Do lveetio i

OF

DATE

DATE

CHART 10
N @ @

r 180 10,000
168 8,000 EXAMPLE (
— 156 : 6.000 D=42 inches (3.5 feet) L— 6. 6
i S Q=120 cfs :
- 144 — 5,000 — 5.
i — 4,000 HW * HW "_ 6. | — 5.
— 132 K D teet B L B
i - 3,000 0! 2.5 8.8 B — 4.
= 10 C 2 000 @ 2.1 7.4 i 2 _
2 | 0 - -
E 3 2.2 7.7 —=4.
— 108 F @ - — 3. -
- = *D in feet £ 8 3
- 1,000 ;/x i
- B O =
NBOO v -2 / b — | — — |
— 84 @ = e pad® 2. -
— 600 e 7 B —~ 27
- 500 // - - -
B h _ = - s
=—={_¥> L 400 /é - / 7 € 2. i
AR = © =z | - B
w \$< Wiy g T
b\ 300 ot %= g ~F L5 s
g \\\ o T /1/ o — -
~ 6o S E J- w [
> 60 \ O E /\:\ 1.5 | |
< N =z
§ — 54 \\ 5 E/ § i\\_
= \ =T o
[ w — 100
w — 48 o - Z + - |
3 / @ — 80 -
=) e - Xy =
o — 60 a — 1.0 1.0
w | 42 (&) - 5 ‘6’ |
o at HW ENTRANGE | = |
o S\ 40 “p SCALE TYPE e [~ 10 \\
r [~ 36 . 2T —° s
= —\30 () Square edge with «
= E headwall .9 N
= - o L
« = 33 - . P2
o = ) Groove end with wt
a L 30 = headwall x — .8 I 8
2 (3) Groove end — .8
27 E projecting 0 - |
— 10
[ =7 -
— 24 : 8 — i
[ 6 To use\scale (2) or (3) project L 8
21 — 5 horizontully to scale (1), then -
C 4 use stralght inclined line through
[ D and Q scyles, or reverse as - .6
-3 illustrated. 6 = 416
— 18 =
L 2 i B i
— 15 E— 5 o Y
E_ 1.0 = ) — .5
— 12 HEADWATER DEPTH FOR

CONCRETE PIPE CULVERTS
WITH INLET CONTROL
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khkk khkk kkhkk Khkk kkk khkk khkk Kkkk *hk* Kxk *khk*k Kkx*

* kK * %k k * * * dededk * %k k * k%
* * K * k% el
Kk ok ok ok ok ok ok ok ok ok ok k%
- -
KK * DAO1S5 *
* *
*khkhkkhkhkkkhkhkhkxkxk*k
356 KO OUTPUT CONTROL VARIABLES
IPRNT 3  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
357 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
358 sa AREA 0.2 9.8 2343 30.0
359 SE ELEVATION 1385.00 1390.00 1392.00 1393.00
360 SQ DISCHARGE 38. 225. 416. 2120.
* Kk
COMPUTED
STORAGE 0.00 19.00 51.14 78,72 150.80
ELEVATION 1385.00 1390.00 1392.00 1393.00 1395.00
® R * K K * * % oK %k
e —
HYDROGRAPH AT STATION DAO15
TRANSPOSITION AREA 0.0 SQ MI
¥ FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CFS) (HR)
(CFS)
+ 3100. 13,19 822. 2348 154,
(INCHES) 1.225 1.421 1.586
(AC-FT) 408. 473. 528.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
+ (AC-FT) (HR)
90. 13617 45. 12. T
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
+ (FEET) (HR)
1393.33 13.17 1391.21 1386.67 1385.96
CUMULATIVE AREA = 6.24 SQ MI
e doak sk * * % Fokok
HYDROGRAPH AT STATION DAO15
TRANSPOSITION AREA 10.0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
# (CFS) (HR)
(CFS)
+ 2780. 13.17 746. 219. 142.
(INCHES) I LI 1..-363 1.468
(AC-FT) 370. 434. 489.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
4+  'AC-FT) (HR)
86. 1317 43. 14 6.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
+ (FEET) (HR)
1393.22 1317 1391.08 1386.62 1385.93

kkk khkk Khkk Kkk

43.5

1395..00

8120.

STORAGE-ELEVATION DATA

41.58-HR

154.
L.586
528.

41.58-HR

41.58-HR

1385, 96

* ) *

41.58-HR

142.
1.468
489.
41.58-HR

6.

41.58-HR

1385.:93

* kK

* K &

* * %

* k%

*k Kk Kk kk

* % %

* % *



CUMULATIVE AREA = 6.24 SQ MI

* % * * %k ER S * % * * kK
HYDROGRAPH AT STATION DAO1S
TRANSPOSITION AREA 30.0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58~-HR
+ (CES) (HR)
(€FS)
# 2552 . 13,313 694. 205, 135 135.
(INCHES) 1.034 1.224 1.388 1.:389
(ARC~ET) 344. 407. 462. 462.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 41.58-HR
+ (AC-FT) (HR)
83 13.17 42. 11, 6. 6
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 12-HR 41.58=HR
+ (FEET) (HR)
1393.14 18ieeds1 1:390..99 138658 138597 1385.91
CUMULATIVE AREA = 6.24 SQ MI
x> o ek ek dok % *x %
HYDROGRAPH AT STATION DAO1S
TRANSPOSITION AREA 60.0 sQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
+ (CFS) (HR)
(CES)
+ 2306. 13.25 642. 18a. L&, 127.
(INCHES) 0,966 1.144 1.308 1.308
(AC-FT) 31.8. 38 L. 436. 436.
K STORAGE TIME MAXIMUM AVERAGE STORAGE
6—-HR 24-HR TZ2=HR 41.58-HR
* (AC-FT) (HR)
80. 13.25 41. 10. 6. 6
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR PI2~HE 41.58-HR
+ (FEET) (HR)
1393.06 13.28 1390.88 138655 1385.89 1385.89
CUMULATIVE AREA = 6.24 SQ MI
* % * * * * * Kk ** % Fkk
HYDROGRAPH AT STATION DAO1S
TRANSPOSITION AREA 90.0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 41.58-HR
i {CES) (HR)
(CFS)
+ 2221+ 13,25 624. 187. 124. 124.
(INCHES) 0.929 1.116 1.281 L4281
(RC=FT) 309 7l 426. 426.
PEAK STORAGE TIME MAXTIMUM AVERAGE STORAGE
6—HR 24-HR 72-HR 41.58-HR
+ (AC=ET) (HR)
19 13.2%5 40. 10 (s 6.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR - F2-HR 41.58-HR
+ (FEET) (HR)
1393.04 13 .25 1390.84 1386.53 1385.89 1385.89
CUMULATIVE AREA = 6.24 SQ MI
* * * * k% * ok k * % % * k *

HYDROGRAPH AT STATION DAQO15



Y

+

+

+

i

R

+

PEAK FLOW
(CFS)

2255 .

PEAK STORAGE

(AC=FT)
78.

PEAK STAGE

(FEET)
1393.01

* * K

PEAK FLOW
(CFS)

2103,

PEAK STORAGE

(AC-FT)
77

VUK STAGE

FEET)
1392.99

* % K

PEAK FLOW
(CFS)

1963 .

PEAK STORAGE

(AC-FT)
15.

PEAK STAGE

(FEET)
1392...91

*k x

Pr.aK FLOW

(CFS)

TIME

(HR)
13.25

TIME

(HR)
13:25

TIME

(HR)
13:25

TIME
(HR)

1:3i:25

TIME

(HR)
13.25

TIME

(HR)
13.25

TIME

(HR)

TRANSPOSITION AREA

120.0 sQ MI

MAXIMUM AVERAGE FLOW

6-HR 24-HR T2~HR
(CES)
608. 183. 122
(INCHES) 0.505 L. 091 1+25%
(AC-FT) 201 363. 418.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
40. 10 6.
MAXIMUM AVERAGE STAGE
6—HR 24-HR TZ2-HR
1390.80 1386.52 1385.88
CUMULATIVE AREA = 6.24 SQ MI
* kK * Kk Kk * Kk *
HYDROGRAPH AT STATION DAO15

TRANSPOSITION AREA

150.0 5Q M1

MAXIMUM AVERAGE FLOW

6=HR 24-HR 72-HR
(CFE])
D88 180. 124.
(INCHES) 0.888 1.073 Loc2i3 9
(AC-FT) 295+ 5574 412.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
39y 10 6.
MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
139078 1386:51 1385.87
CUMULATIVE AREA = 6.24 SQ MI
* k% * Kk % * %k *
HYDROGRAPH AT STATION DAO1S

TRANSPOSITION AREA

300.0 sSQ MI

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFS)
562. 171 115
(INCHES) 0.838 1.022 1.187
(AC-FT) e, 340. 395.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
38. 10. 6.
MAXIMUM AVERAGE STAGE
6-HR 24-HR 42~HR
1390.69 1386.49 1385.86
CUMULATIVE AREA = 6.24 SQ MI
* ok k * Kk * kK
HYDROGRAPH AT STATION DAO1S

TRANSPOSITION AREA

(CFS)

6-HR

500.0 sQ MI -

MAXIMUM AVERAGE FLOW
24-HR 72-HR

41.58-HR

122
1:256
418.

41.58-HR

6.

41.58-HR

1385.88

* Eik

41.58-HR

120.
L2 39
412.

41.58-HR

41.58-HR

138887

* % %

41.58-HR

115,
1.187
395.

41.58-HR

6.

41.58-HR

1385186

* %k

41..58=HR



+

+

4

3

1849.

PEAK STORAGE

AC-FT)
Ta.

PEAK STAGE

(FEET)
1382.84

* * *x

PEAK FLOW
(CES)

2801.

13.2%

TIME

(HR)
13.25

TIME

(HR)
135..28

TIME
(HR)

13.17

536, 165, 111.
(INCHES) 0.798 0.981 1.147
(AC-FT) 266. 327. 382.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR T2~HR
ST 10. S
MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
1.3 90 62 1386.46 1385.85
CUMULATIVE AREA = 6.24 SQ MI
* * %k * * Kk * K K
INTERPOLATED HYDROGRAPH AT DAO15
MAXIMUM AVERAGE FLOW
6-HR 24-HR T2—~HE
(EFS)
T51.. 220. 143.
(INCHES) 5,119 Tswild 1.476
(AC=FT) 312, 436. 491.
CUMULATIVE AREA = 6.24 SQ MI

i g s
1.147
382,

41.58-HR

41.58-HR

1385.85

* k

41.58-HR

14.3.
1.476
491.






AO4B

Box Culvert #3

S e e g A

LEGEND

2,

Elevation = 1370
Storage Area = 41.4 Ac

Elevation = 1365
Storage Area = 25.7 Ac

Elevation = 1360
Storage Area = 9.0 Ac

Elevation = 1355

Rt Storage Area = 0.5 Ac
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CLIENT Fodme
pa‘o Verde  Zoue A De{r\m’a‘f % JOB NO.

BY DATE

CHECK DATE

JOB NAME

Box cuLveRrT #3 - 2-8% & R(B's
Invert Elevation= )39, Y
Bern L/evatidm=  (350.0

5#00/13/0, at /35§g 6)3 = 75 X led€ = ([Zoodf

6 (sen Chewty) fe

Box(ulverts #3 24 = 2'5 = ./
Storage Acea = O,5ac

Qo

%“'OF&?Q Q}L I?JGOJ 63: /ZOC/—'Z/I X/éf/—(,: 1920 Fs
Box Cierd #3 % =2% =47 ‘
OX Wi 8.0 Sbmg.& Acca = 7-Oar

'Rs’bmﬁ'@ at 865)1,\ Bl o - @3: /505/5//2 X%+t = 2400 cfs
Box (ulyest #3 /’5"-_5 — 2.3 Sfomoge Hrea. =257 ac

SHoroqg of (373 @3 = /80ctsy,, xX/67¢ = 2350cds

Box (ulvert H3 k/o(:% =3.0  Shrage Hrea = Y Yac

INTERPOLATED  HYDROGRAPH (See Hec-I Output- incloded)
a -h /}Y? S 5.9 S my

CUmalahve Q 3 Q w3 ‘_(i@!—:o) & (1362.7 ~136/, 79) (36,5

Stoge af O sQmz = 362,70 oo

Shage at 10 SamT =13¢1.99  [Mavimum Shge = (362,431




Iy

SHEET OF
Entellus” o DATE
CHECK DATE
CLIENT Feome
sopwame __ Pale Vecde Zone A Delineat  On J0B NO.
—12
— 600
— - (1 (2 (3)
[ 500 EXAMPLE —8 [9 10
[~ #0 - 400 5'x 2' Box Q=75cfs =T — 8 — .
o - Q/B = 15ctfs/ft . L7 - 8
- HW  HW B | L7
300 nlet Ton e &
L — 9 = 6
- (n 1.75 3.5 - —5 -
200 (2) 1930 3.8 — 4 & . VFS
S 3) 205 4.l L —
£ ;I\‘"\-A\\\ : L j 4
-j\\\\ /Q . > j T3 [ L
i T T i =3 C
L. - " ., - S B i .
’_ }— R \\\\F [~ —
— 6 SE A 7 P b i
\-«:2 = R
L o -
: 3
= 95 (75} — L.\ B :
s T
(5] o[ '5 |- L
- | = w — 4.5 it
t'uJ - T | B — 1.5
L m i -
z -4 & £ e S - i
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[+
St g pees wiio -
® = :/ L
w o_ - = —
o [ = — .9 — 1.0 — LO
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o / xl 0 Flare — wil g =29 — .9
w // ; | al -
i = 8 — .8
/ (a] & Z =t
B ; - o
/ ‘5 B o | L
P o[ ° HW oa g WINGWALL L7 7
/ - a D FLARE T .6
=2 < L L
@ r m 30° to 75° B
3 @ 90°and 15° 6 |6
i (3) 0° (extensions — .5
L o of sides) I B
- E B [~ 5 — 5
— To use scale (2) or (3) project
- horizontally to scale (1), then
i use straight inclined line through — .4 - -
l | D and Q scales, or reverse as
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fhkt khkk Kkhkk
*h*x K*hkx kk*

*hkk Kk Kk Akhkk Khkk Ahkk KKKk

FhkhkkkkhkKh ok kkkkk

*kKk kkk K Kkk

khkk khkk kkk kkk kkk Kkhkk AKkKk khk* kkk *hk* A*k*k kk*k K*k*k

* *
KK * DAO4  *
* *
*kkk Rk Atk kR
344 KO OUTPUT CONTROL VARIABLES
IPRNT 3  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
345 RS STOPAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITY.P STOR TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
346 SA AREA 0.5 9.0 25.7 41.4
347 SE ELEVATION 1355.00 1360.00 1365.00 1370.00
348 SQ DISCHARGE 1200. 1920. 2400. 2880.
Kk K*
COMPUTED STORAGE-ELEVATION DATA
STORAGE 0.00 1937 102.55 268.75
ELEVATION 1355, 00 1360.00 1365.00 1370.00
* k% * % x * kK * K x * Kk *
HYDROGRAPH AT STATION DAO4
TRANSPOSITION AREA 0.0 sQo MI
< FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
ki (CES) (HR)
(CF8)
+ 2179. 12 .75 1369. 1242. 1Z23. 1223
(INCHES) 3.338 12,314 20.666 20.666
(AC-FT) 6579, 2464. 4204. 4204.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72~HR 41.58-HR
+ {AC-FT) (HR)
64. 12 . 75 5. 0. 0L, =3 .
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 41.58-HR
* (FEET) (HR)
1362.70 12.75 1356.27 1355.32 1355.18 1355. 18
CUMULATIVE AREA = 3.81 sQ MI
* k Kk * Kk Kk * Kk K* * Kk * k *
HYDROGRAPH AT STATION DAO4
TRANSPOSITION AREA 10.0 sQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
¥ {CES) (HR)
(CF8)
+ 2111, 12.67 1342, 1236 1218, 1219,
(INCHES) 3.273 12.048 20.601 20.601
(AC-FT) 666. 2451 4190. 4190.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 12-8R 41.58-HR
= WC-FT) (HR)
52. 12.67 Bee Ol Qs =3
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 12-HR 41.58-HR
+ (FEET) (HR)
1361.99 12.67 1.35%. 05 1355.26 1355.15 135% . 1S

* Ak KkhkKk  kkk

*hk Kk Kkk K



o

e

+

4

9

4

+

* % *

PEAK FLOW
(€F3)

2068.

PEAK STORAGE

(AC-FT)
45.

PEAK STAGE

(FEET)
1361.55

PEAK FLOW
(CES)

2028.

K STORAGE

(AC-FT)
38 .

PEAK STAGE

(FEET)
1361.12

* % %

PEAK FLOW
(CFS)

2013.

PEAK STORAGE

(AC-FT)
36 4

PEAK STAGE

(FEET)
1360.97

* Kk *

TIME
(HR)

12.67

TIME

(HR)
12.671

TLME

(HR)
12.167

TTME

(HR)
12 .67

TIME

(HR)
12.67

TIME

(HR)
1267

TIME

(HR)
12.67

TRANSPOSITION AREA

CUMULATIVE AREA = 3

* Kk k * * *

HYDROGRAPH AT STATION

.81 SQ MI

* * %

DAO4

30.0 sQ MI

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CES)
1326, 1231 1217.
(INCHES) 3.232 12.008 20.560
(AC—FT) 657 . 2443. 4182.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR T2-HR
2% 0 (6.
MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
1365.92 138523 1365,13
CUMULATIVE AREA = 3.81 sp MI
* X x * Kk X * Kk Kk
HYDROGRAPH AT STATION DAO4
TRANSPOSITION AREA 60.0 SQ MI

6-HR 24-HR 72-HR
(CFS)
1309. 1227 1215,
(INCHES) 3.182 11.968 20.520
(AC-FT) 649. 2434. 4174.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR JZ2=HR
i 0. 0L,
MAXIMUM AVERAGE STAGE
6—HR 24-HR 12~HR
1855.79 1358.20 1356.11
CUMULATIVE AREA = 3.81 SQ MI
* kK * %% *k
HYDROGRAPH AT STATION DAO4
TRANSPOSITION AREA 90.0 SQ MI
MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(CES)
1303. 1226. 1214.
(INCHES) 3.17%7 11. 953 20.506
(AC-FT) 646. 2431. 4171.
MAXIMUM AVERAGE STORAGE
6—HR 24-HR T2-HR
O 0. 0.
MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
1355.74 135518 13556.11
CUMULATIVE AREA = 3.81 SQ MI

EE

MAXIMUM AVERAGE FLOW

* k%

HYDROGRAPH AT STATION DAO4

41.58-HR

1217,
20.560
4182.

41.58-HR

=3

41.58-HR

1355.13

41.58-HR

1215
20 . 520
4174.

41.58-HR

=3«

41.58-HR

135541

* ok *

41.58-HR

1214 .
20.506
4171.

41.58-HR

.

41.58-HR

1355.11

* k%
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e

#

+

+

4

+

PEAK FLOW
(CES)

:001.

PEAK STORAGE

(AC-FT)
33.

PEAK STAGE

(FEET)
1360.84

* Kk K

PEAK FLOW

PEAK STORAGE

(AC-FT)
32

X STAGE

(FEET)
1360.75

* % K

PEAK FLOW
(CFS)

1867,

PEAK STORAGE

(BC-ET)
27

PEAK STAGE

(FEET)
1360.49

* k%

PEAK FLOW

(CFS)

TRANSPOSITION AREA

120.0 sQ MI

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 12-HR
(HR)
(CES)
12.867 1299, 1225. 1213.
(INCHES) 3.165 11.9471 20.494
(AC-FT) 644. 2429. 4169.
TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
(HR)
I2.67 0. s 0.
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
(HR)
12.67 1355.70 1355.18 1355.10
CUMULATIVE AREA = 3.81 SQ MI
* K K * kK * ok *
HYDROGRAPH AT STATION DAO4
TRANSPOSITION AREA 150.0 SQ MI
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)
({CES)
12.67 T2 5 1224. 1213
(INCHES) 3. 157 11.833 20.485
(BC=FT] 642 . 2427, 4167.
TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
(HR)
125567 0. 0. 0
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
(HR)
12060 135507 1355: 14 1355:10
CUMULATIVE AREA = 3:.81 80 MI
* % K *** ***
HYDROGRAPH AT STATION DAO4
TRANSPOSITION AREA 300.0 sQ MI
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)
(CES)
12,58 1284. 1221, 1211
(INCHES) 3.130 11.906 20.459
(AC-ET) 687 2422. 4162.
TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
(HR)
1Z.58 O« 0 .
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
(HR)
12.58 1358..59 I355..18 1355.09
CUMULATIVE AREA = 3.81 sQ MI
* kK * Kk ok * * *
en -
HYDROGRAPH AT STATION DAO4
TRANSPOSITION AREA 500.0 80 ML
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)

{CES8)

41.58-HR

1213;
20.494
4169.

41.58-HR

-4.

41.58-HR

1355510

* % %

41.58-HK

1213,
20.485
4167.

41.58-HR

=4l

41.58-HR

135510

*dx

41.58-HR

1211 .
20.459
4162.

41.58-HR

~4 .

41.58-HR

1355.09

* k k

41.58-HR



4

%

ES

1950 .

PEAK STORAGE

AC-FT)
29

PEAK STAGE

(FEET)
136032

* * &

PEAK FLOW
(CFS)

2120

12.58

TIME

(HR)
12:5%

TIME

(HR)
12«58

1276. 1218. 1210.
(INCHES) 3.110 11.885 20.438
(AC-FT) 633 2418. 4157.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR T2~-BR
0. O 0
MAXIMUM AVERAGE STAGE
6—HR 24-HR T2~HR
1355:53 1355:13 1355.08
CUMULATIVE AREA = 3.81 80 MI
* Kk ok * * Kk * k *
INTERPOLATED HYDROGRAPH AT DAO4
MAXIMUM AVERAGE FLOW
6-HR 24-HR T12-BR
[CES)
1346. 1237. 122G,
(INCHES) 3.282 12.058 20.610
(AC-FT) 668. 2453 4192
CUMULATIVE AREA = 3.81 80 MI

rz210.
20.438
4157.
41.58-HR

-4.

41.58-HR

1355.08

41.58-HR

1220.
20 .610
4192.
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LEGEND

A oL Elevation = 1370
Storage Area = 20.7 Ac

Box Culvert #2
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CLIENT FCDW\Q
JOB NAME Palg Vorde Zone A& Dolheativa oo

DATE

CHECK DATE

\w/ BOX ((&Luay_/‘ L2 2‘78 i RC/)’S
/n Veed Ef€umFrom = 135 ). 17/
Bern, £/evarvn = (3750

=)

Slorage ok 3Co]
3. &

Box Cutverd 82 4 = o5 = 2.2 Qy’[f‘ucl‘(u{l):lsoc{s x2 =300t
57‘0/‘192 Hreaq = 2.} i

]Zm ot 13@;1 _—
Boy Culyert H#2 4 = % =34 W, = 20545 <2 = HlOA

S‘FOFGL?/Q AM = (o.lac

’S' a 5
tor y 2 Q} 3770 C)Z: 7.50.4s x 2 = EOOC/T?

- 136 - :
Box Culyess ’42 Z °'%l‘;b_ L/7 jf_ofa% /47/\50’ = 20: 7 oe

INferooLaTED  HYDROGRAPH (See Hec-T Output lnc(uded )
(omulative A = 0,74 SQMT

§409Q ot O semI =1363.79 g iy x (1363.79-13632) +1363.7

Sage ot 10 SOMI = 136320
M ayimum SJMV 136 371
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CHART 1@
2 (3

F 180 10,000
168 8,000 EXAMPLE (1)
156 : 6 000 D<42 inches (3.5 feat) B 6 &
- - Q=120 cfs :
L 144 — 5,000
- — 4,000 HW *
132 & D
. »:— 3,000 o8
— 120 F
L 108 :
- 96 -
— 84 —
72 <
w =
w I
T | st
Q »
= @
= w
= 60 -
5 Z ;J
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= a.f g
& w 100
48 © z 5
/ o |— 80 -
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O |20 o |89 a 10 | 10
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o sk HW ENTRANCE » = |
& L 40 D SCALE TYPE 5 1.0
w B -1 — .9 L 9
~ 36 — 30 () Square edge with «
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= [ 33 N . a =
o — 20 (@) Groove end with wi
ol 30 & headwall 5w — .8 L8
= (3) Groove end — .8
| 57 E projecting I B 5
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— =4 _
— — .7
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e — 5 horizontally to scale (1), then L
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*hkk Kkhkk Kk

*kk hkk Kok K

*k* KrkKk KAk kkx *kk Khkk

khkk kK Kk kK hkkkk

*kkk khkk kk*k

*hkk kkk K*kk *Kk*x Kk

* k%

*kx khkk khkx khkk kkk *hkk *xk

* *
250 KK * DAO2A *
* *
Fhkrhk kA d A kK kk ok *
356 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
357 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYR STOR TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
358 sSA AREA 2.1 O 20.7 33.8
359 SE ELEVATION 1360.00 1365.00 137000 137508
360 SQ DISCHARGE 300. 410. 500. ST,
* * Kk
COMPUTED STORAGE-ELEVATICN DATA
STORAGE 0.00 28.01 103.44 238.36
ELEVATION 1360.00 1365 .60 1370.00 1375.00
* k x * % Kk * k% * % % * % K
HYDROGRAPH AT STATION DAO2A
TRANSPOSITION AREA 0.0 8¢ MI
'AK. FLOW TIME MAXIMUM AVERAGE FLOW
6—HR 24-HR 72~HER 41.58~HR
% (CES) (HR)
(CFS)
# 383. 12.58 312, 303, 301. 301.
(INCHES) 3..950 15.325 26.430 26.430
(AC-FT) 158 601. 1036. 1036.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6—-HR 24-HR 72-HR 41.58-HR
+ (AC-FT) (HR)
21 ; 1258 2 Q. 0. =3
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24~-HR T72~HR 41.58-HR
+ (FEET) (HR)
1363.79 12..58 1360.56 1360.14 1360.08 1360.08
CUMULATIVE AREA = 0.74 sQ MI
* ok x ** * * ok ok * ok * ok
HYDROGRAPH AT STATION DAO2A
TRANSPOSITION AREA 10.0 sQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR 72-HR 41.58-HR
+ (CFS) (HR)
{CF8)
+ 370. 12.50 310. 302, 301. 304 .
(INCHES) 3915 15.300 26.395 26.395
(RC~ET) 153. 600. 1035 1035,
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR © 24-HR 72-HR 41.58-HR
(AC-FT) (HR)
18.. 12.50 2. g. 0. =it
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
E=HR 24-HR 72-HR 41.58-HR
+ (FEET) (HR)
1363.20 12.50 1360.43 1360.11 1360.06 1360.06

*hkk kkk kkk KAkk *
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* * k

PEAK FLOW
(CF8)

363.

PEAK STORAGE

(AC—ETS
16.

PEAK STAGE

(FEET)
1362.84

PEAK FLOW
tEES)

355.

STORAGE

(AC-FT)
14.

PEAK STAGE

(FEET)
1362.49

* % Kk

PEAK FLOW
(CFS)

352

PEAK STORAGE

(AC-FT)
13

PEAK STAGE

(FEET)
1362.38

* kK

TIME

(HR)
1280

TIME

(HR)
12 ;50

TIME

(HR)
12.50

TIME

(HR)
12.50

TIME

(HR)
12:50

TIME

(HR)
12.50

CUMULATIVE AREA =

* * % * % *

HYDROGRAPH AT STATION

TRANSPOSITION AREA

6—HR

(CES)
308.
3.895
153.

(INCHES)
(AC=ET)

o—HR

1360-.36

CUMULATIVE AREA =

HYDROGRAPH AT STATION

TRANSPOSITION AREA

6~HR

(CF8)
306.
3.877
152.

(INCHES)
(AC-FT)

6—HR

6-HR
1360.29

CUMULATIVE AREA =

* kK * k%

HYDROGRAPH AT STATION

TRANSPOSITION AREA

6=HR

(CFS5}
306.
3.87T%
152,

(INCHES)
(AC-FT)

6-HR

6-HR
1360.27

CUMULATIVE AREA =

* %k k * Kk *

HYDROGRAPH AT STATION

0.74 sQ MI

e ok

DAOZA
30.0 sQ MI
MAXIMUM AVERAGE FLOW
24-HR 72-HR
02, 301.
15.280 26.375
599 1034.
MAXIMUM AVERAGE STORAGE
24-HR T2 ~HE
G (0%
MAXIMUM AVERAGE STAGE
24-HR 72-HR
1360.09 1360.05
0.74 sQ MI
* k%
DAOZA
60.0 SO MI
MAXIMUM AVERAGE FLOW
24-HR 72-HR
302 301.
15:261 26.356
598. 1033.
MAXIMUM AVERAGE STORAGE
24-HR 72-HR
@l 0.
MAXIMUM AVERAGE STAGE
24-HR T2=HR
1360.07 1360.04
0.74 sSQ MI
* ok ok
DAO2A
90.0 SQ MI
MAXIMUM AVERAGE FLOW
24-HR 72-HR
302. 304..
15.256 26,351
598. 1033
MAXIMUM AVERAGE STORAGE
24-HR V2-HB
0. 0
MAXIMUM AVERAGE STAGE
24-HR F2-HR
1360.07 1360.04
0.74 sQ MI
* %k
DAO2A

* % Kk

41.58-HR

301,
26.378
1034.

41.58-HR

41.58-HR

1360, 05

41.58-HR

301
26.356
1033

41.58-HR

=l v

41.58-HR

1360.04

* Kk K

41.58-HR

301.
26 . 351
103835

41.58-HR

=14

41.58-HR

1360.04

* k%
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E'Y

PEAK FLOW
(CFS)

350.

PEAK STORAGE

(AC=FT)
13.

PEAK STAGE

ki

PEAK FLOW

(CFS)

PEAK STORAGE

(BC-FT)
12.

""AK STAGE

(FEET )
1362.21

* k%

PEAK FLOW
(CES)
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*® FLOOD HYDROGRAPH PACKAGE (HEC-1) ]
* MAY 1991 *
¥ VERSION 4.0.1E *
Lahey F77L-EM/32 version 5.01 *
Dodson & Associates, Inc. *

RUN DATE 04/14/03 TIME 17:21:57 *

*

R R e R R R R

XXXXX
X

X XXXXXXX

>

fola ol -

XXXXX

ol
ol
ol
>
P X X

X

XXXXX XXX

X XXXXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73),

R R R R Y

*
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER £
* 609 SECOND STREET *
i DAVIS, CALIFORNIA 95616 X
* (916) 551-1748 *
* *
* *

R S S R A e

HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

THIS IS THE FORTRAN77 VERSION
SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
LOSS RATE:GREEN AND AMPT INFILTRATION

i HEC-1 INPUT PAGE
I
LINE EBke:  sir s oot . 2 v e w2 3 S 28 oo 1y o i Bie o o P T i e Bl v et 2 2m L 10

1 ID Project ID: PALO VERDE - Major Basin: 01 - Return Period: 100 Years

2 D

3 IT 5 2000

4 IO 3

5 IN 15

6 JD 4.10 0.01

7 PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026
8 PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
9 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0095 0.100 0:108
10 PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 6.172
11 PC 0.181 0:191 0203 0.218 0.236 0.257 0.283 0.387 0.663 0707
12 PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849
13 PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908
14 PC 0..9813 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950
15 EC 0.953 0.956 0.959 0.962 0.965 0.968 0.9%71 0.974 0.977 0.980
16 PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000

17 JD 3.854 10.00
18 JD 3.690 30.00

19 JD 3.526 60.00
20 JD 3.469 90.00
21 JD 3.419 120.00
22 JD 3.383 150.00
23 JD 3.280 300.00
24 JD 3.198 500.00
*

25 KK AO2A1 BASIN

26 BA .020

27 LG 0:..15 0.35 4.15 0.44 0
28 uc 0.146 0.090
29 ua 0 3.0 5.0 8.0 12.0 20.0 43.0 5.0 50...0 96.0
30 UA 100

*

31 KK AO2A2 BASIN
32 BA .060
33 LG 0.15 0.35 4.15 0.44 0

34 uc 0.162 0.067
35 UA 0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0
36 UA 100

37 2z o
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*** NORMAL END OF HEC-1 ***

PEAK

FLOW

39.

124.

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD
PEAK

6~-HOUR 24 -HOUR 72-HOUR

12.00 D 1. 0.

12.00 T 2 Tz
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0.02

MAXIMUM

STAGE
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Methodology for I-10 Impoundment Analysis

The culvert analysis along I-10 deal with types of culverts ranging from Box Culverts,
CMP’s, RGRCP’s, and CMP Arch’s. All culverts less than 24” in diameter were ignored
since they cannot convey significant amount of flow. Flows reaching I-10 either cross
the roadway at the numbered culverts within the study area, or flow mostly southeast
along the roadway embankment. Therefore, the analysis was started at the west side and
proceed eastward. The area contributing flow to each culvert was determined based on
topographic information and delineation of upstream basins. These areas, shown in
acres, are seen on the spreadsheet in the “Area Associated to Culvert Inlet” column. In
addition, any flow from adjacent culverts flowing along the embankment towards the
culvert were added in column “Total Accumulated Area.”

An aerial photo plot along with contours are shown for each culvert and it’s associated
sub-basin. This plot shows the associated area and calculates flow based on Area/Runoff
Relationship [Flow=510 x Area (s.mi)], (see Section 4). There is an additional aerial
photo plot that shows a close up of the culvert being analyzed, this plot was used to
approximate the general slope around the culvert. From reviewing survey and aerial
photographs, the best approach to the analysis of the culverts bypass flow was selected
from either Manning’s Equation or Weir Analysis (due to a berm or obstruction). FHWA
Inlet Control Nomographs were used to estimate the flows through the culvert. Flow
along the roadway (bypass) was based on a cross section representing either the typical
conveyance path or the weir configuration. These cross sections are provided at each
analysis point along with relevant calculations.

Along the two Traffic Interchanges (T.1.) located within the study area, additional
analysis was required because the access ramps crossings have less capacity than the
freeway crossings. The analysis sheets for these locations explain the procedures used.
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Area Associated to Culvert Inlet Spreadsheet



Concentration Total Area Associated Total Area Associated Culvert ID Area Associated | Total Accumulated
Point to Concentration Point* | to Concentration Point to Culvert Inlet Area
Identifier (s.mi) (acres) (acres) (acres)
C01-03 1.997 1278.080
0 271.000 271.000
1 10.000 281.000
2 (A1) 66.292 347.292
3 (B1) 20.480 367.772
4and 5 4.410 372.182
6 5.010 377.192
7 8.880 386.072
8 (C1 889.508 1275.580
9 2.500 1278.080
C06-03 0.749 479.360
10 (1A) 479.360 479.360
C09-03 0.729 466.560
11 15.438 15.438
12 (2A) 451.122 466.560
C84-03 0.220 140.800
13 30.109 30.109
14 18.255 48.364
15 57.888 106.251
16 22.606 128.858
17 11.942 140.800
C12-03 2.611 1671.040
18 7.938 7.938
19 (3A) 1663.102 1671.040
C87-03 0.578 369.92
20 30.868 30.868
21 (4A 313.260 344.128
(This area will be included with C30-03 Analysis) 22| 25.79192700872 369.920
C30-03 1.662 1063.68
(Area not included in C87-03 is added in here) 22 25.792 25.792
23 (A5) 1063.680 1089.472
C90-03 0.329 210.56
24 37.664 37.664
25 6.993 44.656
26 (6A) 132.773 177.429
27 33.131 210.560
C33-03 1.682 1076.48
28 27.013 27.013
29 236.760 263.773
30 (8A) 812.707 1076.480
C94-03 0.337 215.68
31and 32 (9A 63.174 63.174
33 103.020 166.194
34 8.824] 175.018
35 40.662 215.680
C36-03 1.923 1230.72
36 (10A) 1230.720 1230.720
C114-03 0.395 252.8
37 (11A) and 38 73.782 73.782
39 and 40 11.804 85.586
41 (12A 98.187 183.773
42 54.458 238.231
(This area will be included with C39-03 Analysis). 14.569 252.800
C39-03 2.382 1524.48
] (Area not included in C114-03 is added in here) 14.569 14.569




Concentration Total Area Associated Total Area Associated Culvert ID Area Associated | Total Accumulated
Point to Concentration Point* | to Concentration Point to Culvert Inlet Area
Identifier (s.mi) (acres) (acres) (acres)
43 and 44 (13) 1524.480 1539.049
C48-03 0.416 266.24
**43" x 27" CMP-Arch 25.755 25.755
**5'x 8' RCB 135.657 161.412
**cattle guard 86.524 ] 247.936
(The three culverts above all direct their flow to #46-50"x31" CMP Arch or an 8'x §' RCB)
**4'x 10' RCB 18.304 266.240
C51-03 0.383 245.12
49 93.395 93.395
50 (15) 151.725 245.120
C54-03 5677 3633.28 ]
51 (16) 3633.280 3633.280
|
C116-03 0.054 34.56
| | 52 21.472 21.472
(This area will be included with C66-03,C57-03; and C63-03 Analysis) 13.088 34.560
|
C66-03 13.942 8922.88
C57-03 2.567 1642.88
C63-03 0.162 103.68
Total Area (acres 10669.44
(Area not included in C116-03 is added in here) 13.088 13.088
53 and 54 (17) 10669.440 10682.528
C81-03 0.898 574.72
55 30.106 30.106
56 31.735 61.841
57 and 58 45.226 107.067
60 54.571 161.638
61 140.334 301.971
62 53.395 355.367
63 219.353 574.720
D01-03 12.915 8265.6
64 15.269 15.269
65 29.608 44.878
66 (18A) 8220.722 8265.600
D03-03 9.31 5958.4
67 and 68 20.200 20.200
69 and 70 (19) 5938.200 5958.400
D102-03 0.054 34.56
79 27.148 27.148
(This area will be included with D45-03) 80 7.412 34.560
D42-03 0.174 111.36 |
78 and 77 (20) 111.360 111.360
I [
D39-03 0.826 528.64 76 528.640 | 528.640
I
D99-03 0.029 18.56 |
74 and 75 18.560 18.560
D23-03 4.133 2645.12 |
73 2645.120 2645.120
D33-03 0.416 266.24
71 210.395 210.395
72 55.845 266.240
D45-03 9.877 6321.28
(Area not included in D102-03 is added in here) 7.412 7412
81 (21) 6321.280 6328.692




Concentration Total Area Associated Total Area Associated Culvert ID Area Associated | Total Accumulated
Point to Concentration Point* | to Concentration Point to Culvert Inlet Area
Identifier (s.mi) (acres) (acres) (acres)
(The area shown here is the southeast corner of an off ramp location-see aerial photograph) 14.200 6342.892
D60-03 0.234 149.76
85 118.170 118.170
(This area will be included with D29-03 and D57-03) 31.590 ~149.760
D29-03 1.19 761.6
D57-03 1.307 842.88
Total Area (acres) 1604.48
(Area not included in D60-03 is added in here) | 31.590 31.590
83 1604.480 1636.070
D63-03 0.07 44.8
86 24.388 24.388
87 11.159 35.546
(This area will be included with D69-03) 9.254 44.800
D69-03 4.001 2560.64
(Area not included in D63-03 is added in here) 9.254 9.254
88 (23A) 2560.640 2569.894
[
D105-03 0.325 208
89 166.589 166.589
90 41.411 208.000
D75-03 0.383 245.12
91 245.120 245.120

*The Associated Area can be seen on the Area Flow Calculations in Appendix D.

**These culverts are located on the I-10 off ramp see aerial photographs.




Interstate 10 Flow Calculations for Culverts



Culvert Flow Manning's Equation for flow along highway Weir Flow over obstruction
Culvert ID  Culvert Type  Contributing Area Contributing Area Total Area Target Flow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. Feight  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert (cfs) Elevation (ft) HW/D  Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HW (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) (ft) (ft) (ft)
0 2-36" CMP 271 271 216 bottom slope 0.0036
side slope (right) [Z:1] 158.000
side slope (left) [Z:1] 6.000
Wsel = 1286.9 bottom width (ft) 0.00
1284 **| normal depth at elev > 1285.5
1285.5 1.5 0.50 22.4 22
1286 2 0.67 38 20.5 82.04 11.18 49
1286.5 2.5 0.83 52 82.0 164.09 71.01 123
1286.7 27 0.90 62 118.1 196.90 115.47 177
1286.8 2.8 0.93 64 138.6 213.31 142.95 207
1286.9 29 0.97 68 160.7 229.72 174.19 242
1287 3 1.00 70 184.5 246.13 209.38 279
**These flows are doubled biecause
there are two culverts
1 1-24" CMP 10 186 196 156 bottom slope 0.0906
side slope (right) [Z:1] 140.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1275.5
1275
Wsel = 1276.3 1276 1 0.50 4.2 18.3 73.04 49.93 54
1276.2 1.2 0.60 5.7 35.8 102.26 122.48 128
1276.3 13 0.65 6.5 46.7 116.87 174.88 181
1276.6 1.6 0.80 9.3 88.3 160.69 408.88 418
1277 2 1.00 13 164.3 219.13 935.05 948
2 (A1) 1-12'x 12' RCB 66 188 254 203 Bottom Width (ft) 12.00 normal depth at elev > 1280
1272
1276 4 0.33 20.00 480 480
Wsel = 1276.0 1278 6 0.50 45.00 540 540
1280 8 0.67 70.00 840 840
3 (B1) 1-5'x 10' RCB 20 0 20 16 Bottom Width (ft) 10.00 weir flow depth at elev > 1280.00
1270
1272 2 0.40 8.40 84 84
1273 3 0.60 15.20 152 152
Wsel = 1272.0 1274 4 0.80 23.00 230 230
1275 5 1.00 33.00 330 330
4and 5 1-24" CMP 4 0 4 4 bottom slope 0.00595
1-30" CMP side slope (right) [Z:1] 230.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth atelev >  1275.5000
Wsel = 1275.5 1274 il
1275.5 15 0.60 18.2 18
1276 2 0.80 29 29.50 118.04 20.69 50
**These flows are for both culverts
added together
6 1-36" CMP 5 0 5 4 bottom slope 0.00595
side slope (right) [Z:1] 148.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1275.5
Wsel = 1275.5 1274
12755 15 0.50 11 11
1276 2 0.67 18.5 19.25 77.04 13.50 32
7 2-36" CMP 9 0 9 7 bottom slope 0.006
side slope (right) [Z:1] 227.000
side slope (left) [Z:1] 6.000




Culvert Flow

Manning's Equation for flow along highway

Weir Flow over obstruction

Culvert ID Culvert Type  Contributing Area Contributing Area Total Area Target Flow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert (cfs) Elevation (ft) HW/D  Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HW (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) () (ft) (ft)
bottom width (ft) 0.00
Wsel = 1273.9 normal depth at elev > 1273.5
1273 **
1273.9 0.9 0.30 11 11
1274 1 0.33 13.4 29.13 116.54 20.42 34
**These flows are doubled because
there are two culverts
8 (C1) 6-5'x 10' RCB 890 0 890 709 Bottom Width () 10.00 weir flow depth at elev > 1265.40
1262 e
1264 2 0.40 8.50 510 510
Wsel = 1265 1265 3 0.60 15.50 930 930
**These flows are multiplied by
6 for 6-box culverts
9 1-30" CMP 3 0 3 2 bottom slope 0.00350
side slope (right) [Z:1] 153.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1261.5
1261
Wsel = 1261.8 1261.75 0.75 0.30 34 4.97 39.77 1.68 5
1262 1 0.40 5 19.88 79.54 10.69 16
1262.1 1.1 0.44 6 28.62 95.45 17.38 23
1262.5 1.5 0.60 10 79.50 159.09 67.88 78
10 (TA) _2-6'x 10' RCB 479 0 479 382 Bottom Width (ft) 10.00 weir flow depth at elev > 1250.40
1252.5 i
1254.5 2 0.33 8.00 160 160
1255.5 3 0.50 15.50 310 310
Wsel = 1256.5 1256.5 4 0.67 24.00 480 480
1257.5 5 0.83 33.00 660 660
**These flows are doubled because
there are two culverts
14 1-24" CMP 15 0 15 12 bottom slope 0.00273
side slope (right) [Z:1] 150.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1256.5
1256 **
Wsel = 1257.5 12575 1.5 0.75 85 78.00 156.09 58.82 67
1258 2 1.00 13 175.50 234.13 173.44 186
1258.3 2.3 1.15 15.5 252.72 280.95 282.04 298
1258.4 24 1.20 15.5 281.58 296.56 325.79 341
1258.5 2.5 1.25 16.5 312.00 312.17 373.55 390
12 (2A) 3-5'x 11' RCB 451 5 456 363 Bottom Width (ft) 11.00 Length (L) of berm (ft) 265.00
1251.6 i weir flow depth at elev > 1257.50
1253.6 2 0.40 8.50 280.5 side slope (right) [Z:1] 276.00 281
1254.6 3 0.60 15.50 5115 512
Wsel = 1254.6 1255.6 4 0.80 23.50 775.5 776
1256.6 5 1.00 33.00 1089 1089
1257.6 6 1.20 40.00 1320 0.07 27.60 0.10 23.81 1320
**These flows are tripled because
there are three box culverts
13 2-36" CMP 30 0 30 24 bottom slope 0.00413
side slope (right) [Z:1] 91.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1252.5
1252 ak
Wsel = 1253.1 1253 1 0.33 12 12.13 48.54 7.08 19
1253 1 11 0.37 14 17.46 58.25 11.52 26
1253.5 1.5 0.50 22 48.50 97.09 44.97 67




Culvert Flow Manning's Equation for flow along highway Weir Flow over obstruction

Culvert ID Culvert Type Contributing Area Contributing Area Total Area Target Flow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert (cfs) Elevation (ft) HW/D Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HW (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) () (ft) (ft)

**These flows are doubled hecause

there are two culverts

14 2-36" CMP 18 13 31 25 bottom slope 0.00413
side slope (right) [Z:1] 76.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1248.5
1248 **
Wsel = 1249.2 1249 1 0.33 12 10.25 41.04 5.99 18
1249.1 1.1 0.37 14 14.76 49.25 9.73 24
1249.2 12 0.40 16 20.09 57.46 14.68 31
1249.5 15 0.50 22 41.00 82.09 38.01 60

**These flows are doubled because
there are two culverts

15 2-48" CMP 58 i 69 55 bottom slope 0.00400
side slope (right) [Z:1] 250.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1243.5
Wsel = 1244.2 1243 =
12442 1.2 0.30 22 62.72 179.26 45.13 67
1245 2 0.50 46 288.00 384.13 344.56 391

**These flows are doubled because
there are two culverts

16 2-36" CMP 23 41 64 51 bottom slope 0.004
side slope (right) [Z:1] 156.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1242.5
1242 4
1243 1 0.33 12 20.25 81.04 11.64 24
1243.1 1.1 0.37 14 29.16 97.25 18.93 33
Wsel = 1243.3 1243.2 1.2 0.40 16 39.69 113.46 28.56 45
12433 13 0.43 . 222 51.84 129.67 40.77 63
1243.5 1.5 0.50 224 81.00 162.09 73.93 96
1244 2 0.67 37.4 37

**These flows are doubled because

there are two culverts

17 2-36" CMP 12 36 48 38 bottom slope 0.007
side slope (right) [Z:1] 174.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1239
Wsel = 1239.5 1238 i
1239.5 1.5 0.50 22.2 22.50 90.04 17.11 39
1240 2 0.67 38 90.00 180.09 108.68 ) 147

**These flows are doubled because

there are two culverts

18 2-36" CMP 8 20 28 22 bottom slope 0.007
side slope (right) [Z:1] 132.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1239
1238 X
1239 1 0.33 12
Wsel = 1239.4 1239.3 1.3 0.43 17.6 6.21 41.43 3.36 21
1239.4 14 0.47 20.2 11.04 55.23 7.23 27
1239.5 1.5 0.50 22 17.25 69.04 13.12 35
1240 2 0.67 38 69.00 138.09 83.31 121
19 (3A) 4-7'x 10' RCB 1663 2 1665 1327 Bottom Width (ft) 10.00 normal depth at elev > 1230

1223.5 i




Culvert Flow

Manning's Equation for flow along highway

Weir Flow over obstruction

Culvert ID Culvert Type  Contributing Area Contributing Area Total Area Target Fiow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert {cfs) Elevation (ft) HW/D  Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HW (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) (ft) (ft) (ft)
1226 2.5 0.36 11.90 476 476
1227 3.5 0.50 20.00 800 800
Wsel = 1230 12275 4 0.57 24.00 960 960
1228 4.5 0.64 28.00 1120 1120
1230 6.5 0.93 47.00 1880 1880
**These flows are multipliled by 4 because
there are four box culverts
20 2-36" CMP 31 0 370 295 normal depth at elev > 1230
1228 2
Wsel = 1230 1229.1 1.1 0.37 14 14
25 cfs 1229.3 1.3 0.43 17 17
1229.4 1.4 0.47 20 20
1229.5 1.5 0.50 22.2 22
1230 2 0.67 37 37
**These flows are doubled because
there are two culverts
21 (4A) 1-6'x 10' RCB 313 0 339 270 Bottom Width (ft) 10.00 weir flow depth at elev > 1227.30
% of split= 25% 1223
Wsel = 1226 split flow calculations= 68 1226 3 0.50 15.60 156 156
1227 4 0.67 24.00 240 240
22 and 1-36" CMP 26 0 1064 848 Bottom Width (ft) 10.00 weir flow depth at elev > 1223.40
23 (5A) 6-5'x 10' RCB 1064 25% split flow added= 68
split flow calculations= 916 1219 =
1222 3 0.60 15.30 953 953
1222.2 32 0.64 16.90 1051 1051
1222.9 3.9 0.78 22.30 1385 1385
Wsel = 1222.2 **These flows are for both cuiverts
added together
24 2-36" CMP 38 0 38 30 bottom slope 0.00550
side slope (right) [Z:1] 182.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1218
Wsel= 1218.5 1217 i
1218.3 1.3 0.43 174 8.46 56.43 4.06 21
1218.4 1.4 0.47 20 15.04 75.23 8.74 29
1218.5 15 0.50 222 23.50 94.04 15.84 38
1219 2 0.67 38 94.00 188.09 100.62 139
**These flows are doubled because
there are two culverts
25 2-36" CMP 7 10 20 16 weir flow depth at elev > 1217.60
1216 s
Wsel= 1217.2 1217 1 0.33 12 12
1217.2 1.2 0.40 16 16
1217.5 1.5 0.50 22.2 22
**These flows are doubled because
there are two culverts
26 (6A) 1-8' x 10' RCB 133 0 133 106 Bottom Width (ft) 10.00 normal depth at elev > 1213
1203.6
Wsel= 1206 1206 2.4 0.30 11.20 112 112
1207 34 0.42 19.00 190 190
27 (TA)  1-6'x6'RCB 33 0 33 26 Bottom Width (ft) 6.00 weir flow depth at elev > 1209.90
1203.1
Wsel= 1205 1205 1.9 0.32 7.70 46.2 46
1206 2.9 0.48 14.40 86.4 86
28 1-42" CMP 27 0 27 22 bottom slope 0.00520
side slope (right) [Z:1] 169.000
side slope (left) [Z:1] 6.000
Wsel= 1206.5 bottom width (ft) 0.00




Culvert Flow

Manning's Equation for flow along highway

Weir Flow over obstruction

Culvert ID Culvert Type  Contributing Area Contributing Area Total Area Target Flow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert {cfs) Elevation (ft) HW/D  Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HW (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) (ft) (ft) (ft)
normal depth at elev > 1206
1205
1206.3 1.3 0.37 10 7.87 52.53 3.67 14
1206.4 1.4 0.40 11.5 14.00 70.03 7.91 19
1206.5 1.5 0.43 12.5 21.88 87.54 14.34 27
29 1-48" CMP 237 11 248 198 bottom slope 0.005
side slope (right) [Z:1] 175.000
side slope (left) [Z:1] 6.000
Wsel=1202.8 bottom width (ft) 0.00
normal depth at elev > 1201.5
1200
1201.6 1.6 0.40 16 0.91 18.11 0.20 16
1202 2 0.50 23 22.63 90.54 14.83 38
1202.7 27 0.68 38 130.32 217.30 153.17 191
1202.8 2.8 0.70 40 152.94 235.41 189.62 230
1203.5 3.5 0.88 60 362.00 362.17 598.20 658
30 (8A) 3-8'x 10' RCB 813 198 1011 805 Bottom Width (ft) 10.00 weir flow depth at elev > 1195.00
1188.3 &
1190.7 24 0.30 11.20 336 336
Wsel= 1193 1192 3.7 0.46 21.00 630 630
1193 4.7 0.59 31.00 930 930
**These flows were multiplied by 3 because
there are three box culverts
31 and 1-36" CMP 63 0 216 172 Bottom Width (ft) 12.00 weir flow depth at elev > 1188.40
32 (9A) 1-10'x 12' RCB 1183.4 =4
1185.5 21 0.21 9.90 138.8 139
Wsel = 1185.5 Q = 125cfs here the rest om 33-35 1187 3.6 0.36 20.00 285 285
1188 4.6 0.46 29.00 408 408
**These flows are for both culverts
added together
33 1-30" CMP 103 0 103 82 bottom slope 0.00700
side slope (right) [Z:1] 220.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1183
. 1182 i
Wsel = 1183.8 1183.5 1.5 0.60 10 28.25 113.04 21.49 31
1183.7 1.7 0.68 12 55.37 158.26 52.71 65
1183.8 1.8 0.72 13.2 72.32 180.87 75.26 88
1184 2 0.80 16 113.00 226.09 136.46 152
34 1-30" CMP 9 86 95 76 Length (L) of berm (ft) 45.00
weir flow depth at elev > 1176.40
side slope (right) [Z:1] 262.00
1175
Wsel = 1176.8 1176.5 1.5 0.60 10 0.07 26.20 0.09 5.00 15
1176.7 1.4 0.68 12 0.20 78.60 0.24 38.36 50
1176.8 1.8 0.72 13 0.27 104.80 0.31 68.71 82
1177 2 0.80 16 0.40 157.20 0.44 161.80 178
35 1-36" CMP 41 79 120 95 Length (L) of berm (ft) 270.00
weir flow depth at elev > 1166.20
side slope (right) [Z:1] 213.00
1164.5
Wsel = 1166.5 1166 1.5 0.50 11 11
1166.3 1.8 0.60 15 0.07 21.30 0.10 23.97 39
1166.4 1.9 0.63 16.5 0.13 42.60 0.19 70.41 87
1166.5 2 0.67 18.5 0.20 63.90 0.28 134.19 153
36 (10A) 1-5'x15'RCB 1231 96 1327 1058 Bottom Width (ft) 14.80 bottom slope 0.006




Culvert Flow

Manning's Equation for flow along highway

Weir Flow over obstruction

CulvertID Culvert Type Contributing Area Contributing Area Total Area Target Flow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert (cfs) Elevation (ft) HW/D Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HW (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) (f) (ft) (ft)
side slope (right) [Z:1] 175.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
Wsel = 1163 normal depth at elev > 1161
1157.6
1160 24 0.48 11.00 162.8 163
1161 3.4 0.68 18.50 273.8 274
1162 4.4 0.88 27.00 399.6 90.50 181.09 97.74 497
1162.5 4.9 0.98 32.00 473.6 203.63 271.63 288.22 762
1162.8 5.2 1.04 34.00 503.2 293.22 325.95 468.71 972
1162.9 5.3 1.06 34.50 510.6 326.71 344.06 541.41 1052
1163 54 1.08 35.00 518 362.00 362.17 620.78 1139
1163.1 55 1.10 37.00 547.6 399.11 380.28 707.05 1255
37 (11A)  3-5'x 10'RCB 74 677 751 598 Bottom Width (ft) 10.00 Length (L) of berm (ft) 595.00
(and 38) (30" CMP) weir flow depth at elev > 1159.40
side slope (right) [Z:1] 210.00
Wsel = 1159 1155.4 i
1157 1.6 0.32 6.00 180 180
1158 2.6 0.52 12.20 366 366
1159 3.6 0.72 20.00 600 600
1159.5 4.1 0.82 24.00 720 0.07 21.00 0.10 51.70 772
1160 4.6 0.92 29.00 870 0.40 126.00 0.57 826.85 1697
**These flows were multiplied by 3 because
there are three box culverts
39 and 1-36" CMP 12 0 12 9 bottom slope 0.006
40 1-36" CMP side slope (right) [Z:1] 206.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1156.5
1155 s
1156.4 14 0.47 20 20
Wsel = 1156.4 1156.5 1.5 0.50 22 22
1156.6 1.6 0.53 25 1.06 21.21 0.26 25
1157 2 0.67 38 26.50 106.04 18.66 57
**These flows are doubled because
there are two culverts
41 (12A) 1-5'x14.8' RCB 98 0 253 202 Bottom Width (ft) 14.80 weir flow depth at elev > 1150.60
Q=125 here and the rest to the east 1145.7
Wsel = 1148 1148 2.3 0.46 10.20 150.96 151
1149 3.3 0.66 18.00 266.4 266
42 1-42" CMP 54 0 54 43 bottom slope 0.003
side slope (right) [Z:1] 205.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1145.5
1144
Wsel = 1146.1 1145.5 1.5 0.43 12 12
1146 2 0.57 20 26.38 105.54 13.13 33
1146.1 2.1 0.60 22 37.98 126.65 21.36 43
1146.3 2.3 0.66 26 67.52 168.87 46.00 72
1146.5 2.5 0.71 30 105.50 211.09 83.40 113
43 and 1-36" CMP 1539 27 1566 1248 Bottom Width (ft) 11.65 weir flcw depth at elev > 1143.10
44 (13) 6-5'x 12' RCB
1137 i
1139 2 0.40 8.50 594.15 594
Wsel = 1140.3 1140 3 0.60 15.50 1083.45 1083
1140.3 338 0.66 18.00 1258.2 1258




Culvert Flow

Manning's Equation for flow along highway

Weir Flow over obstruction

Culvert ID Culvert Type  Contributing Area Contributing Area Total Area Target Flow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert (cfs) Elevation (ft) HW/D Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HWV (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft} () (ft) (ft)
1141 4 0.80 23.80 1663.62 1664
1142 5 1.00 33.00 2306.7 2307
**These flows were multiplied by 6 because
there are six box culverts
45 1-4" C.1. Pipe 0 0 0 0
* This culvert is ignored
46 1-50" x 31" 248 0 266 212 (Chart 34) weir flow depth at elev > 1155.00
CMP-Arch % of split= 25% 1130.5
(Three culverts are flowing into these two split flow calculations= 53 1133 2.5 0.97 40 40
culverts, look at aerial photos) 11335 3 1.16 50 50
1134 35 1.36 58 58
Wsel = 1133.5 1134.3 3.8 1.47 63 63
1134.8 4.3 1.67 72 72
**These flows are for both culverts
added together
46A 36" 26 0 26 21 weir flow depth at elev > 1155.00
CMP 1130.5
1133 2.5 0.83 28 28
1133.5 3 1.00 35 35
1134 3.5 1.17 44 44
Wsel = 1133.5 1134.5 4 1.33 50 50
1135.5 5 1.67 62 62
1136.5 6 2.00 70 70
46D 1-4'x 8' 248 0 248 198 Bottom Width (f) 8.00 weir flow depth at elev > 1155.00
Box Culvert 75% Split Flow added= 148
(Three culverts are flowing into these two split flow calculations= 148 1129
culverts, look at aerial photos) 1131 1 0.25 3.00 30 30
1132 2 0.50 9.00 90 90
1133 3 0.75 15.00 150 150
Wsel = 1133.0 1134 4 1.00 17.00 170 170
1135 5 1.25 30.00 300 300
46B 1-4'x 8' 136 0 108 Bottom Width (ft) 8.00 weir flow depth at elev > 1155.00
Box Culvert
1130
1132 2 0.40 6.00 48 48
1133 3 0.60 11.00 88 88
1133.5 35 0.70 14.00 112 112
Wsel = 1133.5 1134 4 0.80 17.00 136 136
1135 5 1.00 24.00 192 192
46C 1-2'x 4' 87 0 87 69 Bottom Width (ft) 10.00 weir flew depth at elev > 1126.00
Cattle Guard
1130 0
Wsel = 1134.5 1132 2 1.00 8.00 32 32
1134 4 2.00 i7.00 68 68
1136 6 3.00 22.00 88 88
47 1-4"x 10' 18 0 18 15 Bottom Width (ft) 10.00 weir flew depth at elev > 1126.00
Box Culvert 50-50 Split Flow to be added from Flow to Culvert 49 37
Total Flow 52
1122.3
Wsel = 1123.8 1123.8 15 0.38 5.80 58 58
1124 1.7 0.43 6.50 65 65
1124.8 2.5 0.63 13.00 130 130
49 3-30" CMP 93 0 93 74 normal depth at elev > 1124.5
50-50 Split Flow to be subtracted 37




Culvert FFlow

Manning's Equation for flow along highway

Weir Flow over obstruction

Culvert ID  Culvert Type  Contributing Area Contributing Area Total Area Target Flow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert (cfs) Elevation (ft) HW/D Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HW (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) (ft) (ft) (ft)
Total Flow 37
Wsel = 1123.8 1122 -
1123.5 1.5 0.60 29.7 30
1123.8 1.8 0.72 39.6 40
1124 2 0.80 48 48
**These flows were multiplied by 3 because
there are three CMP culverts
50 (15) 1-7'x 10' RCB 152 0 152 121 Bottom Width (ft) 10.00 normal depth at elev > 1114.5
1110
1112.3 2:3 0.33 10.30 103 103
11128 2.8 0.40 14.00 140 140
Wsel =1112.8 1113.3 33 0.47 17.50 175 175
1114.3 4.3 0.61 26.00 260 260
51 (16) 3-8'x 10' RCB 3633 0 3633 2895 Bottom Width (ft) 10.00 Length (L) of berm (ft) 138.00
weir flow depth at elev > 1111.00
side slope (right) [Z:1] 258.00
1101.5 =
1105 3.5 0.44 19.00 570 570
Wsel = 1111.7 1108 6.5 0.81 48.00 1440 1440
1110 8.5 1.06 70.00 2100 2100
1111 9.5 1.19 80.00 2400 2400
11994 9.6 1.20 81.00 2430 0.07 25.80 0.09 12.90 2443
1111.2 9.7 1.21 81.50 2445 0.13 51.60 0.18 39.70 2485
1111.3 9.8 1.22 82.00 2460 0.20 77.40 0.26 78.92 2539
11117 10.2 1.28 87.00 2610 0.47 180.60 0.57 367.98 2978
**These flows were multiplied by 3 because
there are three box culverts
52 2-36" CMP 21 358 379 302 bottom slope 0.002
side slope (right) [Z:1] 233.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1107
1106 =
Wsel = 1109 1107.5 1.5 0.50 22 29.88 119.54 12.15 34
1107.7 1.7 0.57 28 58.56 167.36 29.79 58
1108 2 0.67 37 119.50 239.08 77.14 114
1109 3 1.00 70 478.00 478.17 489.91 560
**These flows are doubled because
there are two culverts
54 (17) 2-14' x 27" & 10683 292 10974 8745 Bottom Width 1 (ft) 27.20 weir flow depth at elev > 1106.80
(and 53) 1-14'x 34' RCB Bottom Width 2 (ft) 33.90
(and 2-48"CMP) Bottom Width 3 (ft) 27.00
1091.7 **
1095 3.3 0.24 30.00 2643 2643
Wsel = 1102 1100 8.3 0.59 71.00 6255.1 6255
(Berm to the east preventing flow from going to culvert #55) 1102 10.3 0.74 100.00 8810 8810
1103 11.3 0.81 112.00 9867.2 9867
**This is a three box culvert
with different width dimensions
55 1-24" CMP 30 0 30 24 bottom slope 0.002
side slope (right) [Z:1] 237.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1105
1103
Wsel = 1105.5 1104.5 1.5 0.75 8.3 8
(Berm to the West preventing mix flow with Culvert 54 and 53) 1105 2 1.00 12.8 13
1105.2 2.2 1.10 145 4.86 48.62 1.07 16
1105.4 2.4 1.20 16 19.44 97.23 6.81 23




Culvert IFlow Manning's Equation for flow along highway Weir Flow over obstruction
Culvert ID Culvert Type  Contributing Area Contributing Area Total Area Target Flow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert (cfs) Elevation (ft) HW/D Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HWV (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) (f) (ft) (ft)
1105.5 25 1.25 17 30.38 121.54 12.35 29
56 1-48" CMP 32 9 41 32 bottom slope 0.00200
side slope (right) [Z:1] 334.000
side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
normal depth at elev > 1105
Wsel = 1105.3 1103
1105 2 0.50 22.3 22
1105.1 2.1 0.53 24 1.70 34.01 0.24 24
1105.3 2.3 0.57 28 15.30 102.03 4.42 32
1105.5 2.5 0.63 34 42.50 170.04 17.28 51
57 2-36" CMP 45 5 51 40 bottom slope 0.00100
58 1-36" RGRCP side slope (right) [Z:1] 164.000
side slope (left) [Z:1] 6.000
Wsel = 1103.6 bottom width (ft) 0.00
normal depth at elev > 1103
1102
1103.5 1.5 0.50 33.3 21.25 85.04 6.11 39
1103.6 1.6 0.53 36.6 30.60 102.05 9.93 47
1104 2 0.67 55 85.00 170.09 38.79 94
1105 3 1.00 105 340.00 340.17 246.38 351
60 1-48" CMP 55 5 199 159 bottom slope 0.00100
61 1-36" CMP 140 side slope (right) [Z:1] 164.000
side slope (left) [Z:1] 6.000
These two culverts were analyzed together. bottom width (ft) 0.00
normal depth at elev > 1100
1098 i
Wsel =1103 1100 2 0.50 58 58
(See Analysis for 60, 61, 62, and 63 together below) 1101 3 0.75 96 85.00 170.09 38.79 135
1101.3 3.3 0.82 106 143.65 221.11 78.10 184
1102 4 1.00 132 340.00 340.17 246.38 378
**These flows are doubled because
there are two culverts
62 1-36" CMP 53 66 338 270 weir flow depth at elev > 1110.00
63 1-30" CMP 219
These two culverts were analyzed together.
1096
1098 2 0.80 34.5 35
1100 4 1.60 88 88
1101.3 5.3 2.12 120 120
The Hydraulic Calculations at EL > 1101.3 (Which is now a mixed flow with Culvert 60 and 61) is shown below
60 and 61 1-48" CMP and (66 acres already 188 150
1-36" CMP. added to #62 and 63) >
62 and 63 1-36" CMP and 188 1096
1-30" CMP 1103 7 2.33 294 294
1105 9 3.00 371 371
Wsel = 1103
(This Wsel is for Culverts 60, 61, 62 and 63)
**These flows are for four culverts
added together
64 1-36" CMP 15 0 15 12 bottom slope 0.001
side slope (right) [Z:1] 160.000
side slope (left) [Z:1] 6.000




Culvert Flow Manning's Equation for flow along highway Weir Flow over obstruction

Culvert ID Culvert Type  Contributing Area Contributing Area Total Area Target Fiow HW Chart20or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. neight  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert (cfs) Elevation (ft) HW/D Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HN (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) [ (ft) (ft)
bottom width (ft) 0.00
normal depth at elev > 1100
1095
1098 3 1.00 35 35
Wsel = 1098 1099 4 1.33 50 50
1100 5 1.67 61 61
1101 6 2.00 70 83.00 166.09 37.88 108
1101.5 6.5 2.17 75 186.75 249.13 111.70 187
1102 7 2.33 80 332.00 332.17 240.58 321
65 1-42" RGRCP 30 0 30 24 weir flow depth at elev > 1100.00
Wsel = 1093.3 1091
(Berm to the east preventing flow from going to Culvert #66) 1093 2 0.57 20.5 21
1093.3 2.3 0.66 26 26
1095 4 1.14 60 60
1097 6 1.71 95 95
1098 i 2.00 105 105
66 (18A) 2-8'x 31'RCB 8221 0 8221 6551 Bottom Width 1 (ft) 31.30 normal depth at elev > 1100
1-8' x 40' RCB Bottom Width 2 (ft) 38.90
Bottom Width 3 (ft) 31.30
1091 4
Wsel = 1099.5 ) 1093.2 2.2 0.28 10.60 1075.9 1076
(There is a berm at EL=1100 West of Culvert 66, so there is no 1095 4 0.50 24.00 2436 2436
flow mixing with Culvert #65) 1097 6 0.75 44.00 4466 4466
1098 7 0.88 55.00 5582.5 5583
1099 8.00 1.00 136.00 6699 6699
1099.5 8.50 1.06 70.00 7105
1100.5 9.50 1.19 82.00 8323

**This is a three box culvert
with different dimensions

67 1-36" CMP 20 0 20 16 weir flow depth at elev > 1096.80
68 1-42" CMP {Just east of Culverts 69 and 70)
1092 36" CMP__ 42" CA **
1094 2 0.67 19 27 46 46
Wsel = 1099.5 1094.5 2.5 0.83 25 39 65 65
(See Analysis for Culverts 67 through 78 together below) 1095 3 1.00 35 52 87 87
1097 5 1.67 60 90 150
1098 6 2.00 70 106 176
1099 7 2.33 80 118 198
1099.5 75 2.50 82 123 205 205
1100.5 8.5 2.83 86 129 215

**These flows are added together for both
culverts, look at spreadsheet for individual
culvert flows

69 and 1-42" CMP 5938 0 5938 4732 Bottom Width (ft) 10.00 weir flow depth at elev > 1096.80

70 (19) 2-8'x 10' RCB
HW/D Cfs/foot 42"CMP
Wsel = 1099.5 for box Box
(See Analysis for Culverts 67 through 78 together below) 1086 **
Culvert @ 1088 1086.8
Box is @ 1086.8 1090.8 4 1.14 540 540
Weir is 1097 1094.8 8 2.29 1623 1623
1097 10.2 2.91 172.00 3440 3440
Top EL of Weir 1097.5 10.7 3.06 182.00 131 3640
Look at Culverts 78 through 71 for more Hydraulic Calculations 1098 11.2 3.20 190.00 136 4036 3800 cfs + 136 for 42"

1099 12.2 3.49 196.00 144 4064 3920 cfs + 144 for 42"
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Culvert Flow Manning's Equation for flow along highway Weir Flow over obstruction
Culvert ID Culvert Type  Contributing Area Contributing Area Total Area Target Flow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert {cfs) Elevation (ft) HW/D Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HW (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) (f) (ft) (ft)
there are two culverts
72 2-30" CMP 56 0 56 45 weir flow depth at elev > 1096.80
(Just east of Culvert 71)
See Culverts 78 through 71 Analysis below)
Wsel = 1099.5
(See Analysis for Culverts 67 through 78 together below)
1092 -
1094 2 0.80 16.00 32
1096 4 1.60 38.00 76
Culvert @ 1092 1098 6 2.40 51.00 102
1099 7 2.80 57.00 114
1099.5 7.5 3.00 60.00 120 120
1100 8 3.20 62.00 124
**These flows are doubled because
there are two culverts
71 2-30" CMP 210 0 210 168 Length (L) of berm (ft) 292.00
weir flow depth at elev > 1096.80
See Culverts 78 through 71 Analysis below) side slope (right) [Z:1] 255.00
Wsel = 1099.5
(See Analysis for Culverts 67 through 78 together below) 1092 b
1094 2 0.80 16.00 32
1095 3 1.20 28.00 56
1098 6 2.40 51.00 102
Culvert @ 1094 1099 7 2.80 57.00 114
1099.5 7b 3.00 60.00 120 120
1100 8 3.20 62.00 124
**These flows are doubled because 6012.00
there are two culverts
Hydraulic Analysis for Culverts 78 through 71 Lencth (L) of berm (ft) 292.00
78 1-30" CMP 111 0 3570 2845 weir flow depth at elev > 1096.80
77 (20) 3-5'x 10' RCB & side slope (right) [Z:1] 255.00
76 2-36" CMP 529 1091
75 1-30" CMP 19 1092
74 1-30" CMP 1094.1
73 2-30" CMP 2645 1096 4 1.60 657.8
72 2-30" CMP 56 1096.8 4.8 1.92 907.3
71 2-30" CMP 210 **These flows are added for Culverts 78 to 71,
see spreadsheet in Analysis Sheets
The Hydraulic Calculations at EL > 1096.8 (Which is now a submerged Dyke) is shown below
67 and 1-36" CMP 0 3802 3029
68 1-42" CMP e
69 and 42" CMP and 1370 1097 5 2.00 3167 0.13 51.00 0.19 76.75 3244
70 2-8'x 10' RCB 1098 6 240 3672 0.80 306.00 1.00 1603.27 5275
78 to 71 2431 1099 7 2.80 4172 1.47 561.00 1.72 5184.83 9357
Wsel=1098 **These flows were added together for the
(This Wsel is for Culverts 67 through 78) culverts, individual flows are: shown on a
separate spreadsheet
The following two culverts 79 to 81) are on a (-) Slope, flowing towards Culvert 81 normal depth at elev > 1105
79 3-30" CMP 27 0 27 22
1101 &
1103 2 0.80 48 48
Wsel = 1103.5 1103.5 25 1.00 66 66
(See Analysis for Culverts 79, 80, and 81 together below) 1104 3 1.20 84 84

**These flows are tripled because




Culvert Flow

Manning's Equation for flow along highway

Weir Flow over obstruction

Culvert ID Cuivert Type  Contributing Area Contributing Area Total Area Target Flow HW Chart20or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert (cfs) Elevation (ft) HW/D  Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HW (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) (ft) (ft) (ft)
there are three culverts
81 (21) 4-7'x 10' RCB 6343 0 6343 5054 Bottom Width (ft) i0.00 weir flow depth at elev > 1110.00
and 80 2-30" CMP
1089.2 i
1093 3.8 0.54 22.00 952 952
1095 5.8 0.83 41.00 1740 1740
1100 10.8 1.54 88.00 3670 3670
1101 11.8 1.69 95.00 3960 3960
1103 13.8 1.97 106.00 4420 4420
**These flows are added together for two 0
culverts, look at spreadsheet for individual 0
culvert flows 0
The Hydraulic Calculations at EL > 1103 (Which is now a mixed flow with Culvert 79) is shown below
79 3-30" CMP 0 796 634
81 and 4-7'x 10' RCB 1089.2 **
80 2-30" CMP 796 1103.5 14.3 2.04 110.00 4648 4648
1103.6 14.4 2.06 113.00 4776 4776
Wsel=1103.5 **These were added for nine culverts
(This Wsel is for Culverts 79, 80, and 81)
The following culverts (85 to 83 and an existing box culvert) are on a (+) Slope, flowing towards Culvert & normal depth at elev > 1108
85 3-36" CMP 118 0 150 120
1099 **
1103 4 1.33 46.00 138 138
Wsel = 1107.8 1105 6 2.00 70.00 210 210
(if Wsel > 1107.8, then culvert analsis will be analyzed as a mix flow 1106 7 2.33 76.00 228 228
with Culvert 83) **These flows are tripled because
there are three culverts
83 2-6'x 10' RCB 1636 0 1636 1304 Bottom Width (ft) 10.00 weir flow depth at elev > 1110.00
1091.1 =
1094 2.9 0.48 14.00 280 280
1095 3.9 0.65 23.00 460 460
Wsel = 1100 1100 8.9 1.48 66.00 1320 1320
(If Wsel > 1107.8, then culvert analsis will be analyzed as a mix flow 1101 9.9 1.65 73.00 1460 1460
with Culvert 85) 1105 13.9 2.32 95.00 1900 1900
1107.8 16.7 2.78 109.00 2180 2180
**These flows are doubled because
there are two box culverts
Box Culvert (2-8' x 10" 2811 0 2811 2240 Bottom Width (ft) 10.00 weir flow depth at elev > 1110.00
(No Survey for this culvert)
Flow is coming directly from Culvert #83) 1086 o
1090 4 0.50 24.00 480 480
1093 7 0.88 55.00 1100 1100
1095 9 1.13 75.00 1500 1500
Wsel = 1100 1098 12 1.50 103.00 2060 2060
1100 14 115 125.00 2500 2500
**These flows are doubled hecause
there are two box culverts
The following culverts (86 to 89) are on a (-) Slope, flowing towards Culvert 89 normal depth at elev > 1106
86 1-30" CMP 24 0 45 36 1102
1103.5 1.5 0.60 10 10
Wsel = 1104.3 1104 2 0.80 16 16
86 & 87 are a combined system 1104.3 23 0.92 20 20
1105 3 1.20 28 28
87 1-24" CMP 11 0 16 13 normal depth at elev > 1103
1100
Wsel = 1102 1102 2 1.00 13 13




Culvert Flow Manning's Equation for flow along highway Weir Flow over obstruction
Culvert ID Culvert Type  Contributing Area Contributing Area Total Area Target Flow HW Chart2or8 Chart8 Q-culvert Cross Section Wetted Normal Depth | Avg. height  Length Weighted Q-east | Q-total
from the north from the west Contributing to Culvert {cfs) Elevation (ft) HW/D  Q/B (cfs/ft) (cfs) Area (s.ft) Perimeter (ft) Q (cfs) HW (L2) Avg Head (H)  (cfs) (cfs)
(acres) (acres) (acres) (ft) (ft) (ft) (ft)
1103 3 1.50 20 20
88 (23A) 5-5'x 10'RCB 2570 0 2560 2040 Bottom Width (ft) 10.00 Length (L) of berm (ft) 125.00
weir flow depth at elev > 1100.30
1096.5 ** side slope (right) [Z:1] 202.00
1098 1.5 0.30 5.50 275 275
1099 2.5 0.50 12.00 600 600
Wsel = 1104.5 1100 35 0.70 19.50 975 975
1100.3 3.8 0.76 22.00 1100 1100
1100.4 3.9 0.78 22.50 1125 0.07 20.20 0.10 11.55 1137
1100.5 4 0.80 23.70 1185 043 40.40 0.18 3517 1220
1101 4.5 0.90 28.00 1400 0.47 141.40 0.58 314.56 1715
The Road elevation is 1105 1102 5.5 1.10 36.50 1825 1.13 343.40 1.28 1841.24 3666
1103.5 7 1.40 48.00 2400
1105 85 1.70 58.00 2900
**These flows are multiplied by 5 because
there are five box culverts
89 3-36" CMP 167 270 436 348 normal depth at elev > 1095.5
1095
1097 2 0.67 0
Wsel=1098 1098 3 1.00 0
(See Analysis for Culverts 89 and 90 together below) 1099 4 1.33
1100 5 1.67
The following culverts 90 to 91) are on a (+) Slope, flowing towards Culvert 90 weir flow depth at elev > 1103.90
91 (24) 1-6' x 10' RCB 245 0 245 195 Bottom Width (ft) 10.00
Wsel = 1101 1097.3
1100 2.7 0.45 13.00 130 130
1101 37 0.62 21.00 210 210
1102 4.7 0.78 30.00 300 300
1103.3 6 1.00 43.00 430 430
90 1-36" CMP 41 0 213 170 bottom slope 0.001
side slope (right) [Z:1] 205.000
89 3-36" CMP 167 270 side slope (left) [Z:1] 6.000
bottom width (ft) 0.00
(Same invert from as-builts) normal depth at elev > 1095.5
1094 i
Wsel = 1098 1096 2 0.67 74 26.38 105.54 7.58 82
(This Wsel is for Culverts 89 and 90) 1096.5 25 0.83 104 105.50 211.09 48.15 152
1097 3 1.00 140 237.38 316.63 141.99 282
1098 4 133 200 659.38 527.71 554.53 755

**These flows are multipliec' by 4 because

there are four identical culverts







Total Associated Area to
C01-03=1.997 s.m1.=1278 acres

(This value 1s also shown on the Flow
Calculation Spreadsheet)
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Total accumulated Area=890) acres,

this includes what is flowing from upstream
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Total Associated Area to

C06-03=0.749 s.m1.=479 acres
(This value 1s also shown on the Flow

Calculation Spreadsheet)
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Total Associated Area to
C09-03=0.729 s.m1.=467 acres
(This value is also shown on the
Flow Calculation Spreadsheet)
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Total Associated Area to
(C84-03=0.220 s.mi.=141 acres
(This value is also shown on the

Flow Calculation Spreadsheet)
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v= <A)u5, Where P is Hhe wetkd Devimeter of channel
P
Weic Analysis (at EL> i

Q= cLn"®

wheve =47

L= Length of berm/ dyke
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(H = L(H)+ £(2/5é§)>
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w r 5 ™~ i 3 ~ e 1 e
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Where = 0.05 \
S=downsirearm slope = 0, 0040
A= Area of ahannel ¢ss Sechon )
©.= <ﬁ)u5, Where P s e wethid pPerimeter of channel
P
Weir Analysis,  (at EL? D

Q= aLn'”
wheve ¢=47
L= Length o4 berm/ dyke
_ = weignted avgq
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7 I
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W= Lug AR =
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Where = 0.05
S=downsirearm slope = 0. 0010

A= Area of cwanonel cross section ‘
= (L"L)yb, Where P s +he wetkol Dernimetear o channel
B ]

Wi /%nalup?s (at EL> 3

Q= atn'’
wheve =47
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S .
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e

— 1239
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f
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L

wWhere Nn= 0.0
S=downsiream slope = 0,000
A= Area of ahannel crvoss Sechaon )
= A—_)—‘lg’ Where P s Hhe wettid Permeter of Channel
P

C Weir Analysis  {at ELY )

§= cLu"®
wheve =47
L= Length od berm/ dyke
H= weighted avq T I

{~<H = L)+ u%%))
RAS Lt







Total Associated Area to
C12-03=2.611 s.m1.=1671 acres
(This value 1s also shown on the
Flow Calculation Spreadsheet)
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%)
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wheve =47
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Total Associated Area to
(C87-03=0.578 s.mi.=370 acres and
(C30-03=1.662 s.mi.=1064 acres

(This value is also shown on the Flow
Calculation Spreadsheet)
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Whare n= 0.05
S=downsirearm slope — 0.007265
A= Area of ahannel cvoss Sechan )
K= (A_)‘ngi wWhere P s Hhe wetkol Perimeter of Channel
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wheve =47
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Entellus BY AMG — DATE ~— 0327002
CHECK DATE
Client  Flood Control District of Maricopa County (FCDMC)
Job Palo Verde Zone A floodplain delineation JOB NO. 310.019
Split Flow Calculations
Split Point Location: Towards Culvert #21 (Box Culvert 4A)
Split Point ID: near C83-03
Split Description Main flow-  Flow east towards Culvert #23 (Box Culvert 5A)
split flow Flow south to Culvert #21 (Box Culvert 4A)
N g F (' -*‘ . 4 }E
: . X y ¥ A
s .2 %
i 3 L %
AR Y ;
To BoX CulveeT YA i :
Y ] A

“(C,ULUMV#:ZE)

g

tg‘?*’f.? : «"‘w__

L

Diversion path 1
Description Flow east towards Culvert #23 (Box Culvert 5A)

General Contour Slope ft
Angle between cont/split Degrees
Estimated Slope = 0.0025 ft/ft

Diversion Path 2

Description Flow south to Culvert #21 (Box Culvert 4A)
General Contour Slope ft
Angle between cont/split Degrees
Estimated Slope = 0.0025 ft/ft
Diversion Path 3
Description 0
General Contour Slope ft
Angle between cont/split Degrees
= ft/ft

Estimated Slope



Split Point Location:

Split Flow Table

Towards Culvert #21 (Box Culvert 4A)

Split Point ID: near C83-03
Split Description Main flow- Flow east towards Culvert #23 (Box Culvert 5A)
split flow Flow south to Culvert #21 (Box Culvert 4A)
S= 0.0025 = 0.0025
inflow | Approx. Main flowpath ~ Diverted flowpath 1
Depth width n value Flow |Fow % width | nvalue Flow |[Fow %
0 0.0 600 0.065 0.0 500 0.065 0.0

23 0.2 600 0.065 12.6 55% 500 0.065 10.5 45%
46 0.3 600 0.065 252 55% 500 0.065 21.0 45%
69 0.4 600 0.065 37.8 55% 500 0.065 31.5 45%
92 0.4 600 0.065 50.4 55% 500 0.065 42.0 45%
115 3.5 600 0.065 63.0 55% 500 0.065 52.5 45%
139 0.5 600 0.065 75.6 55% 500 0.065 63.0 45%
162 0.6 600 0.065 88.2 55% 500 0.065 735 45%
185 0.6 600 0.065 100.8 55% 500 0.065 84.0 45%
208 0.7 600 0.065 113.4 55% 500 0.065 94.5 45%
231 0.7 600 0.065 126.0 55% 500 0.065 105.0 45%
254 0.8 600 0.065 138.5 55% 500 0.065 118.5 45%

Flow from upstream 254

Flow remaining after div. 139 55%

Flow diverted at south div. 112

Total Div. flow 115 45%
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SHEET
Entellus ek
CHECK
Client Flood Control District of Maricopa County (FCDMC)
Job Palo Verde Zone A floodplain delineation JOB NO.

Split Point Location:
Split Point ID:
Split Description

Split Flow Calculations

Towards Culvert #21 (Box Culvert 4A)

AMG

OF
DATE
DATE

310.019

03/27/02

near C83-03

Main flow-

Flow east towards Culvert #23 (Box Culvert 5A)

split flow Flow south to Culvert #21 (Box Culvert 4A)

BOX CULVERT SA

(cudvecdt-#22)

¢

%

-

Diversion path 1
Description Flow east towards Culvert #23 (Box Culvert 5A)

General Contour Slope ft
Angle between cont/split Degrees

Estimated Slope = 0.0025 ft/ft

Diversion Path 2
Description Flow south to Culvert #21 (Box Culvert 4A)

General Contour Slope ft

Angle between cont/split Degrees

Estimated Slope = 0.0025 ft/ft
Diversion Path 3

Description 0

General Contour Slope ft

Angle between cont/split Degrees

Estimated Slope = ft/ft



Split Point Location:

Split Flow Table

Towards Culvert #21 (Box Culvert 4A)

Split Point ID: near C83-03
Split Description Main flow- Flow east towards Culvert #23 (Box Culvert 5A)
split flow Flow south to Culvert #21 (Box Culvert 4A)
S= 0.0025 = 0.0025
Inflow | Approx. Main flowpath Diverted flowpath 1
Depth width | nvalue | Flow [Fow % width | nvalue | Flow [Fow %
0 0.0 600 0.065 0.0 500 0.065 0.0

23 0.2 600 0.065 12.6 55% 500 0.065 10.5 45%
46 0.3 600 0.065 25.2 55% 500 0.065 21.0 45%
69 0.4 600 0.065 37.8 55% 500 0.065 31.5 45%
92 0.4 600 0.065 50.4 55% 500 0.065 42.0 45%
115 0.5 600 0.065 63.0 55% 500 0.065 52.5 45%
139 0.5 600 0.065 75.6 55% 500 0.065 63.0 45%
162 0.6 600 0.065 88.2 55% 500 0.065 73.5 45%
185 0.6 600 0.065 100.8 55% 500 0.065 84.0 45%
208 0.7 600 0.065 113.4 55% 500 0.065 94.5 45%
231 0.7 600 0.065 126.0 55% 500 0.065 105.0 45%
254 0.8 600 0.065 138.5 55% 500 0.065 116.5 45%

Flow from upstream 254

Flow remaining after div. 139 55%

Flow diverted at south div. 115

Total Div. flow 115 45%
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/g el I D FLARE —,6\\ IO o
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B . . O~
@ . n 30. to 75. B \ 1 \‘_\9_\;
(2) 90°and 15 %{ \\.6
i (3) 0° (extensions — .5 ! \\\
2 of sides) B A“\.\ \\\
- L \ TR
'— - [ .5 I 5 S, ‘/ é\(.)/
_— To use scale (2) or (3) project \\‘O/ \Q?\O
- horizontally to scale (1), then F——r \»Q\ . 'Q’D
- use straight inclined line through — .4 L L \C;l 5 3
T | Doand Q scales, or reverse os e
| illustrated.
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- .6
L
L, C g . | 4o - 38 U35

BUREAU OF PUBLIC ROADS JAN. 1963

HEADWATER DEPTH
FOR BOX CULVERTS
WITH INLET CONTROL
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CLIENT e DML

JOB NAME

Pado Vareke  Zovu A

MQ\ g

CHART 2

O

* SHEET OF
BY DATE
CHECK DATE

JOBNO. _D\0.C 1A

collsoct #22 (306" chAp)

_ 180 — 10,000 ()
L 168 - EXAMPLE
; 156 — 6,000 D=36 inches (3.0 feet) - (2)
L - 5,000 Q=66 cfs [ (3)
Baa - 4,000 _ s — 6.
B - HW HW -
—i1z2 ! L 3,000 ) (feet) - & e,
B 5 B m 1.8 5.4 I i =
—120 " 2,000 (2) 2.1 6.3 - | 4 =B,
- — r H 2 -
< = (3) 2.2 6.6 B L
1o & = oo = 3. r — 4.
® g r D in feet | i :
= I s
— +o96 5 = 1,000 - -3 T
S - i -3
- g — 800 i .
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—84 o — 600 P -
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g - 300 8 —
T | r z 15 |
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= o .| 200 % o r
— 60 E 34 o ~F 1.5 |
z 6 zE (Q*‘,\k\/ 33 ‘:’/// I 1.5
S St e - I e
8 |54 St o // = = Pt
e u 100 _~ T = - e
w |- 48 © |- 80 s o 4 i \A»wlo'fD“‘("3
> g |- _f o
5 S 6o et s
o L P x0T
w 42 @ =60 7 J— =4
o / B ,,,.-»w—*“"”“”—, Qo B — 1.0
— 4 I, w :
o - e o3 9
w — 30 HW ENTRANCE o« "
| ot =
54 - S TYPE o - . 5
233 C g
<_t = 20 ) Headwall g — .8 L .8 |
S -
. — 30 E— 3] Mitered to conform :lJ
z. - to slope T § - - .8
© r
a — 27 10 (3) Projecting i
< - =7 -
é 24 - ® .7
= - 6 - L ’
(2] ; 5
- To use scale (2) or (3) project -
— 2l - 4 horizontally to scale (1), then — 6
= use straight inclined line through — .6
— 3 D and Q scales, or reverse as 6
I illustrated.
— 18 o i I8
=
s '5 : .5 ‘5 L
= {10 )
4 Lo HEADWATER DEPTH FOR

BUREAU OF PUBLIC ROADS JAN. 1963

C. M. PIPE CULVERTS
INLET CONTROL

WITH



. | 36" CMP 5'x 10' RCB Q/B Total
Culvert ID Culvert Type | HW Chart2 or 8| Q-culvert | Chart2or8 | Chart8 | Q-culvert Q-culvert

Elevation (ft) (ft) HW/D (cfs) HW/D (cfs/ft) (cfs) (cfs)

22 and 1-36" CMP 1219.06 Sk
23 (5A) |6-5'x 10' RCB 1222 2.94 0.98 35 0.588 15.30 918 953
1222.2 3.14 1.05 37 0.628 16.90 1014 1051
1222.9 3.84 1.28 47 0.768 22.30 1338 1385

N

/

These Llows weve added o e viian spreadsheet /




I// SHEET OF

Entellus® BY  DATE____

CHECK DATE

CLIENT Fc DM

JOBNAME __ Palo Vugle Zvw A Delunuatiion.  Joeno. D10.014

crdistt #2272 ganet

Wi Aaligers (at EL > 1222290 Cubutish # 7 (5A)
nded- )
0 == 1~z
1-10 EL= }V L, HODLt * L2 — .
2o o - r/ t
Et, {224 1}_{" A \/”/\4 %2205
\\\
ElLy = 122229 T7T7N\N\N V77 NN 7 <\ \N\777 \\Y\/////\\\/\//u 77/
/
/
/

CooOt st ; WAL PRe
Bo

(culowt wntiky, - 1225

W= E-FE = 122U-1212.29 =0
) 1224-1223.29 \ aSsume  Sawie nvert as

= (o) 2=0) = 152.50 box (dstik = 12149 .06

{
L= H, 75
He =% W= L (o.wl1)= 0,0k
Avg. Heack = (L) + (L) CH,) — (109)(0.0) + L152.50) (0. UowT)
| bl A - Uo5t 152,50 (i

Ly = Li+L, =40t 19250 5571,5

CFR2.71 “
A |15

Wi/ E gnlEsrsitossaY T vzt efs

s These, fwo  culstt,  wkd x Cwﬁf/cjgd ﬁpgctlu,g ot the

ame  1nvevt,






Total Associated Area to
(C90-03=0.329 s.mi.=211 acres

(This value 1s also shown on the Flow
Calculation Spreadsheet)
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= S = 200 Q,/ == -
z [ zE g*‘*‘*}' % - R
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Total Associated Area to
(33-03=1.682 s.mi.=1076 acres
(This value is also shown on the
Flow Calculation Spreadsheet)
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O

cidhset FH2e (U cuP)

i — 10,000 )
168 = 909 EXAMPLE
- 156 - 6,000 D=36 inches (3.0 feet) 6. (2)
F — 5,000 Q=66 cfs i (3)
s - 4,000 e 5 6.
i - HW HW -
132 | L 3,000 D rest] i L 5 6.
i i o m 1.8 5.4 — i
j 120 w - 2,000 2 2.1 6.3 - w — 5.
< E 3) 2.2 6.6 L Eo i
—108 g - — 3 i — 4
L u - %D in feet 7 r - .
3 - L L
—— |96 5 — 1,000 - .
[ 4 — t— - =
L g - 800 i — 3.
4 b— = -
x
— 84 o — 600 PN - -
i - 500 - L -
- 400 e v
| 72 - / D B 1L B 2.
T I o = LS L |
S ©r 7 Tl L
_ 60 i ‘ge&“/ » —1L5 | s
z zE /¢V x - L
8| 54 gr w | B L
r =
’.- — b
o g — 100 / S | ]
W — 48 x© |~ 80 () 1
> g b —
5 S keo g B
OC e o r 50 }]—: — 1. — 1.0
w ar - 38
o 40 G — 1.0
[ o9 .9
w | < L
=36 30 HW SCALE ENTRANGE x| i
w D TYPE - L9
Ztss =
g M Headwall = .8 8 B
a
. — 30 2 Mitered to conform ﬁ
= to slope T - - — .8
o
a — 27 Projecting
@ R - .7 B
<<
g - 24 =t
~ 6 i - '
5 =
= 21 4 = w6
ight.inclined line through — .6
= 3 0 les, or reverse as L &
18 E illustrat N _\\
EZ \ |
E — .5
— 15 o s o
= 1.0
Lo 'R DEPTH FOR
\\
CULVERTS
NTROL
BUREAU OF PUBLIC ROADS JAN. 1963 h
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CLIENT FCDML
JoBNAME  Palo Vaxds Zove A Delungab o JOBNO.  AI0.01S
Manning's Equ. (o EL > |20 ) (uliott #2686 (A 2" cup)

— 120t udtd ontlt = 1205
zlz 1y
)

wWhere = 0.05
& =downstrearmn Slope = 0.00572
A= Area of dhannel cvDss Scchion ) ‘
P= (_A_)"@} Where P s Hhe wetkd Perimeter of Channel

)
- Weic Analysic (at EL? D

Q= aLn'’
wheve =47
L= Lengta o6 bevm/ cyke
W= weignted avg T
(H = L)+ £(2/5F7>
| g
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Entellus™ B . DER.
CHECK __ DATE

CLIENT FcomMc
joBnamME  Palo Uewde e A RQeliaechoe jopno. 210,014

oot H2a (48" cuP)
O CHART 2 Culi

— 10,000
}_

— 180 —— ( 1
168 [~ 8080 EXAMPLE
156 - 6,000 D=36 inches (3.0 feet) _ & @)
- — 5,000 Q=66 cfs | (3)
144 — 4,000 * == 5, — 6.
- L Hw o hw L
132 | - 3,000 o (feet i s, — 6.
B f, r m 1.8 5.4 m— i 2
T2 L 2,000 @ 2.1 6.3 C . - 5.
- | = — — . —
< F &) 2.2 6.6 i C
- = [ D in feet | L
= - L i
-~ L3 5 — 1,000 - - 3. i
S - i i -3
- 3 — 800 B .
@ b— - -
&
-84 o - 600 —2. | .
i — 500 - L 5
N R R
- 409 /~ »”‘ 2. I
— 72 = e L B L 2
$ - 300 i = = -
I I = 1.5 L |
2 @i -~ = -
= = 200 r
- 60 ©-E \ﬁ’\‘(’/ ) 1.5 L5
z Zr /Q,*v/ 6 B L
S |54 St i Wt - i
= w100 ] =
@ o =L L
uJ\E o« o
> <
= =
>
(&) Q T
« 2
@ "
W |76
=
< — 33
(o]

. — 30 =
-3 B
o C
a 27 -
'S o5
i — 6 \
@ -5
L. To u:;\gcola (2) or project
— 24 L 4 horizontdily to scale then
- use straighhinclined line through
= 3 D and Q scaley, or reverse @
18 r illustrated.
=2
- 15 i
— 1.0
- t 1e HEADW (R DEP FOR %
C. M. PI CULVER
WITH INL CONTROL
BUREAU OF PUBLIC ROADS JAN. 1963 )5([0
/O\\
Q
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Mannings Equ. (ot EL > 12015) ot #24a (ugcup)

CL«,QA/‘C(i‘ w'\/\/b?u\,i"‘ = |9

201.5
2ig Uy
= lua AR 7 “
)
whare n= 0.0
S=downsiravn Slope = O0.0052

A= Acea of dchannel'cvoss Scchion ‘ ‘
g (‘AL)?@, Where P s Hwe wethod Perimeter of Channel
P

Weir Analysic, {at EL> i

Q= aLtn”®
wheve C=4d7 ,
L= Lengthof berm/ cyke
_ W= weignted avg B
| (H SR +Jz,(¢2/9>;?+)> y
| bt |
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// SHEET OF
Entellus™ BY _ DATE__

CHECK __ DATE
CLIENT Fcone

JOR HANE Poako Voo Zone A Delanggh o josno. 200,019

Colized # 20 (S4)
CHART 8 ( 2-2x10 ()

— 12
00
L 6 () (@ (3
[ 500 EXAMPLE —8 9  =ig
— 10 - 400 5'x 2' Box Q=75cfs . 7 — 8 —
= E Q/B = 15 cfs/ft r——‘( — 8
| - HwW HW L - |- 7
° j 300 Koter D feet L5 | 6 s
i r m 176 3.5 L 5 L
( " 200 (@) 190 3.8 - 4 = 5
E 3) 205 4.l - — 4 r
F r - — 4
- > F
; - Fs
- i i — 3
5 oo i 5 -
2 el [ i
- 80 NfE2_ _ r [
[ < I z PN -
u T——F S 5
- 60 =" N
n /F— -
w - r
@ > T e L i
’_ . 2 | -~ [— l.5 B
b k= B 1.5
w : o i
Zz a4 \\ \§ B or i i
BN @
a \ I [ = i -
=) \\\ = B =
x L . W
o = EN\ Wio F -
@ =t i
- - il =
o O - -9 10 10
P o p o
Er3 - S\J_ e
IT) // x |\ g by r — 9 — 9
= = .
: // st B | I
Wi
B 9 — — 17 - .8 — .8
/ a] ; .
l‘_ = - -
- S E =31 [ |
/ ot \;’é\ 4 7
- - .6
V- 2 é | N L. =
. \ &
# @ BB ik, ~.[~-6 6
3 \ 0° (extensions™, .5 L
2 N of sides) N i
- % \
R o N -5 .6
== To use scale (2) or (3) project \ \\\
L horizontally to scale (l),\ en ‘i
- use straight inclined line 7&% .4\# L— \\
B D and Q scales, or reverse as ¥
: ! illustrated. \ \ \'%/
- a4 &,
t .8 \\\ r \:O
5 N \%
g : i \
L | L 5 \L 30 3% 5

BUREAU OF PUBLIC ROADS JAN. 1963

HEADWATER. DEPTH
FOR BOX CULVERTS
WITH INLET co\«\TROL
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// SHEET OF
Entellus” BY _ DATE____
CHECK __ DATE

CLIENT FcDMc
JOBNAME __ Palo Vuele Zvw A Delunuadinn.  gosno. 510.014
| culuert #2,0(84)
W Analigew  (at EL > 195 ) (- 10 212)
b0 =
T-10 ElL= v Ly 0 £ " be-, 4
fi \</;/ Rl
ELZ !\O‘SI\ iH’l _I+ \\\////\4 %2,_- l%
EL = 1| queA VAN 222252222728 /////\\\}(u Z&h
. e HZ'“Z/BH‘,
/
/
/

ot it = (189D

W= E-F = n451-114449% = Ol £+
L,= H, 2, = (0. (188) = 20.08 F+
Ba= 2 Hin 2Ll Lot = D 0T 2k £

Avg, Wead B = (L) + (L) (H) (279000 +(20,62)(0.0734) _ 4,
e ( 270+ 20,68)

Ly= Lrl, = 270+ 30683 290.68 £+

i 1] 5T

. Meac F.l.ow@} (GRS N O O A I
CEZ07T T | |
| s T 5 nS
R= 2Lt B~ = 20(290.L®) (0. 1074) = 37, 0L2 cks

|






Total Associated Area to
C94-03=0.337 s.m1.=216 acres

(This value is also shown on the Flow
Calculation Spreadsheet)
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BUREAU OF PUBLIC ROADS JAN. 1963

SHEET OF
BY DATE
CHECK __ DATE
%G\"'\Q f\ D&hf\m:,("l YL JOB NO. 210, O\ A
Crdpecckt ¥ 52 (a4)
— 600
- (nn (@ (3)
500 EXAMPLE —8 9 10
st — 8 L
- 5'x 2' Box Q=75cfs — 7 r
E e Q/B = 15cfs/ft . 7 — 8
& -
- 300 Inlet —%—“— f'::” - 6 =7
C -6 3 6
r ) 176 3.5 L -5 L
" 200 (@ 190 3.8 — 4 E =8
F 3 205 4.l 5 =4 -
= : [ ? 4
- -3 r E
L r 3 i
- i i 3
5 100 i t :
o + & T -
“ 80 \~:2 SOSHEE r__
w [ £ -2 T
al go T4 —r " 2
n r /|._ - | :
= e A s ¢ l
- w =18 F
E bl ~ — | i 1.5
R é\r 30 & 3 i
- W 5 r £
e N C‘“/ o
o =T B L
BNy =
=t Wwiio :
=L % i
= ;K ‘\\ = 1.0 0
Tt 9 L —
I \ Angle of /ﬁ___ E L L "
o\ S\ Wingwall a
X 10 \fgm \.\ — Wi e [ S
I N N / i |- L. L
O %
o X bl . 8 8
(o] % ‘»,\ ; y
s NN al [ I
<
o —1 WINGWALL A S
= n FLARE T .6
< N, \ - -
@ r N30 to 7’15\: i
[~ 2 90°and 15°*, —6 I 6
B O‘X(Q\xiensionsb\\_ — .5
L2 o?‘\zides) "'\ B B
- .1 T -5 |5
= To use scale (&) or (3) project \\ \\
C horizontally to 9¢ale (1), then 3\ < e
o use straight inclihed line through — \.‘ L -
I \ D and Q scales, orfeverse as \\ h
| illustrated. ]
- .8 . 4 4
o \‘ :
X
- .6
t 5 P '30\\\ 25 .35
HEADWATER DEPTH
FOR BRX QULVERTS %,
WITH INAET.  CONTROL Oo
N, S
&, N
LW/ D=0.71 %,



Entellus™

CLIENT FCDMC

JoBNAME _ Palo Vuude Zuovu

' SHEET OF
BY DATE
CHECK DATE
A elindats v JOBNO. HD10.0\4

C/LLLL"M H | (B0 cip)

— 180 —— ™ (1
" 168 [~ 8000 EXAMPLE
B 156 - 6,000 D=36 inches (3.0 feet) — &, (2)
- — 5,000 Q=66 cfs B (3)
144 - 4,000 M b — 6.
" - HW HW -
- 132 ; - 3,000 0 (feet) = s, 6.
i 8 r () 1.8 5.4 — - =
- [ 2 000 @ 2.1 6.3 C — 5.
B L5 F - = 4. -
- <—(J = (3) 2.2 6.6 | o
= o - - - =
L v E %D in feet B S [i [ &9
a r - N
—— 96 5 — 1,000 3 s F WO
L S — 800 3. o
[+ - = P b
e .
84 o = 600 L 2. = -
L — 500 | . -
- 400 e e v
w 72 - e - = # e
@ - 300 X - g A
It r Tz s L i ol D2
g & o e . | /’"/..,./
Z — 200 2 o 47 [T
— 60 ©-F “v\f“/,/ % PR g
z 3 o « | Bl
- s e e B
8 |54 Sk ?/ A i B
= w100 T 3 C
o O Pt s i = L |
w —48 @ 80" e o |
> a - o
= T 4"60 e -
il 42 /)U')/:. P E — 1.0 1.0
u- o e -
o — 40 oy - 1.0
x - ot Fs #
g — 30 HW ENTRANGE 1c i
'—( - — A
b : g RAkE TYPE e - | 5
b 3 -
= 3 = 0 ) Headwall g - .8 L .8 |
O =
. — 30 :— @r- Mitered to conform :(j
= r \Nul\opn T [ . &8
O C
a — 27 — 10 3 Projecting — | i
e _ =T
z |24 I~ L
b L =
g 3 : B \\\\H W/
b To use scale (2) or (3) project = \‘ \<0. )
= 21 = 4 horizontally to scale (1), then “Tﬂ?—_ -
I use straight inclined line through =6
—3 D aond Q scales, or reverse as 6
& illustrated.
18 E L
=2 r
2 5
— 5 - 5 L
— 1.0 .5
== =12 HEADWATER DEPTH FOR N

BUREAU OF PUBLIC ROADS JAN. 1963

C. M. PIPE CULVERTS
WITH INLET CONTROL



36" CMP 10'x 12'RCB| Q/B Total
Culvert ID Culvert Type HW Chart2 or8| Q-culvert | Chart2or8 | Chart8 | Q-culvert Q-culvert
Elevation (ft) (ft) HW/D (cfs) HW/D (cfslft) (cfs) (cfs)
31 and 1-36" CMP 1183.4 S
32 (9A) |1-10'x 12'RCB 1185.5 2.1 0.70 20 0.21 9.9 118.8 138.¢
1187 3.6 1.20 45 0.36 20.00 240 28!
1188 4.6 1.53 60 0.46 29.00 348 40¢

These Flows Qre shiown on Hhe man spreadsheet \_f/\
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. ) ! \ i 4: :ﬁ';/_\/(‘
W,(M foW\C(,O,(/dQ,(,g (ajt EL > ||5{:‘6Li§ \M‘td #F2) ang A

e
T-10 = il Li=. %0 &% L2
= EL [ # e Y .
eL, = X _ POl |
Bo TH, T s %l
Et = 1166.2p IVANSS Y2 2ZANS2ZANNNZ 1Y \\Y\/////\\\}/u 24N
Z
=T H=3 1,
/
/
- Culooct J*‘Hﬁ%q
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L,= H, 2, =@v2)(1u2) = 264 £+
He™ Z M= Z.x (0.02)= 0,013 &+
Avg, Heack Be (L) + (L) CHp) = (579)(0.00+(29W)(0.023) _ o

L, +L1 - LI BI10Y Z.84
‘ K | s
_ Wesc El‘ow = CLy H ;
| R |
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' SHEET OF
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CHECK DATE
CLIENT DA
JOB NAME Palo pde Zove A eliaads sy JOBNO. 210,014
) [ ; o fi .
O CH ART 2 L'/L/‘\,(A.‘?LL?{ ® B (S0 (M o)
180 — 10,000 3
Y [~ 5,500 EXAMPLE
I 156 t— 6,000 D=36 inches (3.0 feet) 6. (2)
- — 5,000 Q=66 cfs | (3)
144 I 4,000 s 6.
L L HW ® uw ’ L
- 132 ) -3 000 0 (feet) i 5 — 6.
B i o m 1.8 5.4 — i =
— 120 w r 2 000 (2) 2.1 6.3 = — 5.
- g S - 4. L
g E (3) 2.2 6.6 B C
108 £ r - B
i E %D in feet B 3. I= - 4
< C L o
0 -9 5 - 1,000 L [ . r
— | — {5 L
T - S — 800 - 3.
£ - - - -
84 o |- 600 _— - -
- j 500 - - [
- w00 B i e
- 72 - B — 2.
& - 300 S F =
w - / -
I r = 16 L
Lz) & r / x B B
= Q= 200 Q,/ = I =
— 60 = QY %) — 1.5 -
E E E_ g*v‘l/ S = | | 1.5
8 |54 SF & g g - i
o« o= - £ L L
w — 48 x |~ 80 o |
> < P -
5 L eo = i
e o 1o ko
L. 42 v 50 =
o 7 ol 40 a b - L
= o L9
s i o3 .9
Wl ge =30 HW oo ENTRANCE @ -
w : LE TYPE e - 9 -
2| a3 - < ,‘;Mw,ﬁ.\ﬂ,LDv;Q:§~
= E 20 n Headwall - Fo 8 TG L
a E e T
: L e - ) Mitered to conform :'
= T T to slope T - — 8
o L il (o i =
= 2T Projecting L N
e =2 —— -2 T HW0= 0
a — 8 e S
<Z( — 24 . 6 \ i e S | .7
@ - s — " B/ 0.8
L To use scale (2) or (3) project e 8 e
— 21 L. 4 horizontally to scale (1), then TI-.6 T
= use straight inclined line through \\4_— .6
— 3 D and Q scales, or reverse as ‘l\\*“"m_ 6
18 I illustrated. L \.‘\
- 2 - Hofp -
g L oA
— 15 E -5 L 5
T 1.0 L5
=== &= 2 HEADWATER DEPTH FOR

BUREAU OF PUBLIC ROADS JAN. 1963

C. M. PIPE CULVERTS
WITH INLET CONTROL
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M(Avm'mgl'j,, Efou. (ot EL. 5 116%_) WL*Cd H 22 (iai‘r;gtt.p}
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— 11®D
zlz Ve
= U9 AL S
8
Where = 0.065 |
S: de,Ov’\S’h’PQVY\ S'O e pr ""':Jﬂ'ﬁo

A= Area of anannel cross sechan )
g= (_g&)lfa’ Where P s Hhe wetkol Perimeter of channel
P

W(;'\'r A%;nal%sis (at EL> X

Q= aLn'™
wheve C=487
[ = lﬁﬂg‘HﬂO—( bcrm/ O“jkﬁ
L = ,Wéi,ﬁh’ffd aug g

(H = LA+ J&(?—/ﬁ)>
Lt 4
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" SHEET OF
Entellus" Ex DATE
CHECK DATE
FcOMC
Palo Virde 7zow A DV tuad v JOBNO. 210,014
A
O CHART 2 culvedt #zy  (2O"CMP)
180 :I0,000 (I)
168 [ 8,000 EXAMPLE
| 56 - 6,000 D=36 inches (3.0 feet) 6. (2)
- B 5,000 Q=66 cfs | (3)
144 - 4,000 * — 5. — 6.
5 L HW HW L
132 . - 3,000 0 (feet) - 5 6.
- i F () 1.8 5.4 =&, T
[~ 120 w . 2,000 (2) 2.1 6.3 - — 5.
B L - -~ = 4, =
| e 3 :_ (3) 2.2 6.6 - -
| ‘_l, E %D in feet L_ 3. :_4'
< r - L
— |9 3 — 1,000 i 3 [
- g H— 800 i = 3.
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i
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B — 500 - L B
- w00 B
72 - / o u - ‘
8 - 300 N - -
T r / z 1.5 |
S o r 2 T L i
<= O.F 200 \j,/ i | i
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- =40 w L
S |54 2| / Lt i -
= w100 _~ = -
14 9 — / — L
W — 48 @ |- 80 [a) |
.>J = z
=; Tk eo = i
© — 42 /8 ,__50 3 T — 1.0 1.0
= -
s ~ B s =Rl i - 1.0
5 N w .
s ey I el - B
= [£36 30 H¥scae  ENITANCE = | i
= | 33 : S Wi _,,.ﬁ\_@_/—&" 0
:SI 3 20 ) Headwall = ————e——f—:_-_‘e?—‘_
; ( = (2) Mitered to conform :ﬁ
z to slope T I - - .8
S b\
- 27 10 thﬁnq e
C — — = T r—F—HWiD=0.72
g 8 T
z |24 ~ I S
® ‘_g - i \“\“\\R‘:O/D'—p
| To use scale (2) or (3) projecf\\\ | “\-\.-J,’;‘
— 21 L= 4 horizontally to scale (1), then ~I—_6
I use straight inclined line through \\_ .6
=3 D and Q scales, or reverse as \\\_ 6
- r illustrated. |
B i \‘\\»O'(a
- 15 F A 5
C 1.0 =5
— IR HEADWATER DEPTH FOR

BUREAU OF PUBLIC ROADS JAN. (963

C. M. PIPE CULVERTS
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Q= a2l F = atluvea)(0.0033) " = 2,928







(dnd,0¢) S+ YD

'S oA/ yQ S =<\3
m(_)\d;‘??):v )

o SP eg =g

Se

v
>
3
: ~ grveo (b =oauy
i A A\
i S /
A ¥ /
/
Py - >
s
b . " N
“ .
» o . %
> " - et T
& ; . .
S « . y ; v ; U
3
i .o ’ /
p .
b4 v
: ; 1 » A R, - i : v : ¥
. - e - . .- - S i .4 o . = Ly : 3 ; 3
S T g S S L VRN oo s s, | ou. KINGRRETIY i N L i « Lo,
Gy | g N = SRR IR PR AR e L o ey M%w e o CIRPLTEY. o SR Y AT ; N g Koy
L. et T TR T\ e R R e e SNLLC NIRRT )
5 ’ O ¢ .+ TR, <o MW e ¢ < PATE N et 2 : i \ Npulbhaiat AL S CLIAETE S - e T
% - g %X b0 RN PSR Yh TR < v LS i L CEA T N\ " LS TR - L U

L R R w e



L= 270 £t



Y

Entellus™

FcOMC

CLIENT

JOB NAME

STANDARD C.M.

BUREAU OF PUBLIC ROADS JAN. i963

168
156
- 144
- 32
L 120
- 108
- o6
- 84
- 72

wn

w

T |

[&]

z
- 60

z

S |54

il

[+

w |- 48

>

-

3
- a2

w

(o]

a

w

'—

i

=

a

o

STRUCTURAL PLATE C. M.

-

n
w
O.
=
g
w
o
«
<
I
o
@
o

Culusut & 25

— 10,000
L 8,000
- 6,000
- 5,000
- 4,000

- 3,000

2,000

1,000
800

]IITIIT'HII‘II!

600
500

400

300

200

100

Illll!]!}ﬂlllll]lllll[

I
\e
o

T

"l
o)
o

I
> 0
o o

o
o

HW
D

Illlllllll‘

r]'TTTITIHIlIHl LA

— SCALE

EXAMPLE
D=36 inches (3.0 feet)
Q=66 cfs

Hw ® o nw
0 (feet)

(1) 1.8 5.4
2 2.1 6.3
(3) 2.2 6.6

%D in feet

ENTRANCE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>