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LIST OF SYMBOLS

Gutter depression, in.

Cross-sectional area of flow, ft2

Bottom width in a trapezoidal channel, ft.
Rational equation coefficient of runoff.
Depth of flow at the curb face, ft.

Depth of flov in an open channel, ft.
Diameter of a circular section, ft.
Drainage area, acres

Critical depth, ft.

Design headwater depth, ft.
Interception efficiency of an inlet. o
Ratio of f£low in a chosen width, usually the width of a grate, to

total gutter flow.

Acceleration of gravity, ft/s/s.

Total head loss due to entry, exit and friction losses, £t.
Headwater depth, ft.

Outlet control watér elevation.

Rainfall intensity, in/hr.
Conveyance; the quantity flow rate divided by the square root of
the longitudinal slope; Q/ J-§#

Entrance loss coefficient

Overland flow length, ft

Length of inlet, ft.

Length of pipe, ft.

Length of curb-opening or slotted drain inlet reqdired for total

gutter flow interception, £ft.
Coefficient of roughness in Manning’s equation.
Perimeter of a grate opening disregarding bars and neglecting the

side against the curb, ft.

Flow rate; discharge from contributing area, ft3/s.

Bypass or carryover flow; the portion of total gutter flow which is

3

not intercepted by an inlet, f£t~/s.
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Intercepted flow; the portion of total gutter flow which is

intercepted by an inlet, ft3/s.
Total discharge from contributing area plus bypass flow, ft3/s.
Longitudinal slope of gutter or channel, ft/ft.

Equivalent straight cross-slope for a gutter section with a

composite cross-slope.

Pavement cross-slope, ft/ft.
Cross-slope of a depressed gutter, fr/ft.

Cross-slope of a depressed gutter section measured from the normal

cross-slope of the pavement, fr/fr.
Spread of water on the pavement, ft.
Time of concentration for use in the Rational Method, min.

Tailwater elevation, ft.

Velocity, £t/s.

Average velocity in a reach of gutter, ft/s.

Velocity of flow at which splash-over first occurs over grate, ft/s

Width of a grate, ft.; Width of a depressed gutter, ft.
Reciprocal of cross-slope.

Reciprocal of cross-slope for gutter (l/Sw).

Reciprocal of cross-slope for pavement (1/sx).
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Bl2.

7449

6A17.

Bha,

Th24.,

6645, .

1

6855,

'

TIME It KOURS, AREA IN SAUARE PILES
TIME OF AVERAGE FLOM FOR PAX1MUM FERTOD
PEAK &-HOUR 24-HOUR 72-MOUR
12.3¢ 363, 113. 91,
12.28 363, 113. 9z.
12.ar 225. 71, C s,
12400 592, 184, 149,
12,35 caz, 164, 186,
12.25 A67. 146, 118.
12.25 1:58. 331, 267.
12.50 . 1758, 331. 267.
2.0 296, 93, BT
12.25 1253. TR 383,
12.50 1353, aza. 3,
12.0¢6  3206. 102,  82.
12425 _1671 526 azs, .
12.19 176. 55, s,
C12.25 18at. B81.  4€%.
12.5¢ 1847... . 581, . AB%.
12,70 175. 57. 46,
‘12.25  202%.  638.  515.
13.0€ . . 197. . . _637e .. ___El4.
12.25 154, ae, 18,
13.00 2158, 635. 552,
13.25 1477, 331 . 267.
13.48 1429, 351, 285,
o2k 1029, 553, 285.
Lel¥ LY [ | A
12,50 9. 1. 2.
Le2E 9. 3 2s
6.25 c. t. . 2.
12450 35. t1. s,
12,78 e, 2o, ca.

RUNOFF SUMMARY

FLCW IN CUEIC FEET PER SECOND

16.73
10.72
10.72
10.72

0.06

C.D&

TMAXIMUR TIME OF
STAGE MAX STAGE
4.T9 12.25
5.59 12.25
€445 12.56
6465 12.56
DBLT9.. .. 12.50 .. .
3.83 13.08.




HYNDEGGAEPH AT . SQPREZ 124 1275 12. e I C.LR

-
® 4 COMPIAED AT EASIA2 3555,  13.54% 1275, 411, 1y, 7.84
;‘ ROUTED T2 ROBASK 498, 17.2% 491, 320, 258, 7.54 49,92 17.25
; o ROUTED TO REASN 498,  17.25 se1. 318 257, T.24
Py HYDROGRARH AT SUB212 a7.  12.5¢ e 1. 2. 0.97
." HYOROGRAPH AT  SUB214 113,  12.52 - 23, 7. 6. Cot7?
e 3 COMBINED BT ¢321a £48.  17.us 559, 328, 26%, g.08
5 o HYCROGRAEN AT SyRis 498, 12.7% " 129, a2 33, 0.95
.E ROUTED YO RC28 426 . 12.75 126, 42 -1 IS 0.99 e e P .o - .
(: HYDEQERAPH AT sUBAT J13%. 12.81 63, 20 1€, [P 34
c 2 COMBINED AT, caar 649,  12.75 13¢. 61, a5, 1.34
. ' . DIVERSION 10 - pas 305, - 12.75 R | T L 1,44 S
HYCROGRAPH AT DIvVac 3iS. 12.75 - 39, 31, 2%. 1u.%4
ROUTED TO  Reat Tsoa. 13.20 8e.  31.  e2=. FYS ST T T
HYDROGHAPH AT -  SUB216 281, 12.75 . 16. 2s. 2. £.55 e
2 COMBINED &7 caz1e 541,  12.78 172. 56. ac, 1.99 '
T T TReuten to Rozte T sen. 13.0n a11.ee. | as. | 1.se - T
e HYOROGRAPH -AT———RED A €305 o —124 75 98. 31. 25, 8.00
' ROUTED TO R3A1 286.  13.00 93, 30, 25, 8.59
T 7 uyomoGRAPH AT suste  S81.  13.80 234, 1. &2. 184 T oo
ROUTED TO oo —..ROI& . 555. 13425 . . _ 224e - .. Tle .. - 6Ze . 1eBA.. - TR _
HYOROGRAPH AT SuE2E 211, 12456 s 14. 124 .32 '
2 COMBINED AT ceze éate  13.00 Tapre T sa. T T T qa. 2ar T T TS
ROUTED TO .. — — _R276 . .. ©33a . 13425 ... .. .2T3e. . . . 9e . . The . BeMT i
S 2 COMBINED AT cazt gA7.  13.9¢ i, 122. sg. 2.17
C HYDROGHAPH AT  SuPzis &TT.  12.7¢ 156, 49, " st 1.21 i )
2 COMBINED AT . . C0218 1274, 13.20 514, 171. . 13€. 3.38 .. S
C 2 COMBIKED AT €219 1783, 13.73 685, 227. 187, 5.37
C RCUTED TO RG715 1779. 13,90 b6, 227, 192, 5.37 -
HYDRCGRAPH AT Sukzz.- 257, 13100 11 7. 3%. . 3l. .84
I 2 COMBINED 2T CaZer 2138. 13,55 Bl 2bb. 214, 6.21
( FGUTEC 15 KT S4.  27.7% 54, 35. 254 6.21 £9.37 28.50
e sex NUORZIL EMND OF HEC-1 »va
. . " e
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10~Year 24-Hour

Peak Discharges (cfs)

OPERATION
HTBRUGRQPH
ROUTED TO

HYDROGRAPH
2 COMBINED
ROUTED 10

HYUROGRAPH
2 COMBINED

ROGUTED TO

"HYDROGRAPH

2 COMBINED
ROUTED TO

‘HYDROGR APH

{ —em— .2 COMBINED

HYDROGRAPH

" 2 coMBINED

. ROUTED TO

HYDROGRAPH

"2 COMBINED

. ROUTED TO

HYOROGRAPH

2 COHBINED

DIVERSION TO

HYDROGRAPH

" DIVERSION ToO

HYDROGRAPH

HYDROGRAPH

DIVERSION TO

HYOROGRAPH

HYDROGRAPH

RUNOFF SUMMARY . .
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURSs AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIFUM PERIOD EASIN MAXTHUR TIME OF
STATICN FLOW PEAK 6-HOUR 24-HOUR 72-HOUR ARE A STAGE MAX STAGE
A1 suBCs 1321, 12.00 233, 72. 58. 1.86
ROQ? 1180,  12.00 233. 72. 58, 1.86 4.25% 12,00
At supte 876.  12.00 145, A5, 36 1419
AT cOl08 2056,  12.00 378, 117. 95, 3.95
RODS 1619,  12.25 378. 117. 95, 3.05 4,89 12425
AT SUB G 1378, 12.25 334, 9e, Te. 2.27
AT.  _CO120 ___  2996... 12.25 682, . 212. 171, _5.32 . . e e e
RO11 2741, 12.50 682. 212. 171, 5.32 5.62 12.50
AT SuB1Z | 1197.  iz.00 197, 61, S04 TTr.8Y T T o
AT Co112 . . 3210. ..12.25% a11. 273. 221. 6e69 -
RO13 3176, 12.50 811, 273, 221. 6.69 5.78 12.58
AT suB1&  1823.  12.68 218, &9, T Uss, T T TThass . T T T T ST
AT .o COTIA_ . A010+_. 12425 ... ..1093« _. ... 341, _2T6. 8.08 _
AT SUB16 586, 12425 113, 35, 28, 8.90
AT CO1LE 4516, 12425 1206. 3716, dea. T T alsa 0 TT T 7T )
RE17 .. 4393, . 12,58 12085, 376. 304, 8498 T.58 12.50 _
AT sUB18 560.  12.00 120. 38. 30. 8.80
T €018 a763.  12.25 1325. a4, T TE3a. T T TeRgE T T T T
CRO19. ___ 410T._ 13.25 1267, _ ala, 3za. 9.78 3.2 13.25 .
AT suB2e 405. 12,25 s2. 28, 2z, £.95
AT colz0 4204.  13.25 1329. 432, 357, 10.73
D120 2126. __13.25 678. 207, 167.  10.73 _ _
AT BRKOLT 2078.  13.25 650, 235, 190, 18,73
pour 2078. .25 650. 235. 190, 10.73
AT DBRKO 0.  0.25 a. 0. . 10.73
AT sys2o 16. 12,75 5. 2. 1. 0.06
B2Co 16.  0.25 5. 2. 1. 0.06
AT CIv2c Be . 0e25 0. 0. 0. L 006 L
AT suBz62 60.  12.75 20, 1. 5. t.24



[

. . N v

‘rnvnﬁusnighwnr
2 COMBINED AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPN AT
3 COMBINED AT
HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED 10
HYOROGRAPH AT

2 COHBINED AT

DIVERSION TO
" HYDROGRAPH AT
HYGRGGRAPH AT

HYDROGRAPH AT

3 COMBINED AT .

ROUTED TO
DIVERSION TO
HYDROGRAPH AT
HYDROGRAPH AT
" ROUTED TO
HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AY
HYDROGRAPH AT

4 COMBINED AT

2 COMBINED AT

"DIVERSION TO

" HYDROGRAPH AT

suB2(e
CQZCQ
02cH
EIv2cs
suB2(e6
D2us
plv2es
1
RED1ZED
ROWEEK
SUB174

caTs

UIT

sSuB7é

Co076

DCAFY

OCAF2

pIVTER

RECAF2

suB2(8

" suBAS1

BASING

ROBASS

8ASS

DIVEAS
suBTe
RG70
suB72
C0724A
RE72
cor2
syBas2

BASINZ

i HYDROGRAPH AT ____QEIVTEA __..

121.
173, 13408
173, 0.25
0. 9.2%
11,  12.5¢C
11. T 0.2%
T e. ba2s
0o 0.25
2126+  13.25
1958,  13.50
3iTe - .13.7%
2259. 13.5%¢.
2167, 13.75
238, . 13.7%
2405. 13,75
Ty Tasars
- -2405.. 3.5 _..
1202. 13,78
1202, 13.75

13.08

1202. _.13.78

13. 12.50

3. 12.08

1210. ... 13.7%

302. 16.59
302,  0.25
L 0e .. 0425
203.  13.%40
199.  13.5¢
175.  13.59
378, 13.50
0. 0.25
374, 13,50
41 12.90
1576, 13.7%

¢.
g,

678,

&71.

189,

860,

- ssa.
133.
983.

RS- F-

491,

491.

4,

496,
289.
239,
0.
130,
. 98,
1va.
191.
6.
197.
T

BRT.

RtIve

Tl

23. 1%.
23. 19.
0. t.
1. 1.
1. 1.
T 0.
9. 0.
201, 167.
206. 167,
T ss.
275, 222,
213, 221,
as. 39.
3z2. 259,

I
. _322e . _ _259.

161. 13¢.
TS 130.
161. 130,
1. 1.

T
164, . 132,
149, 12¢.
149. 128.
¢. 0.
TR 28,
3. 27.
3s. 28.
69. 56.
0. ‘.
69, 56.
2. 2.
212, 187,

0.

1.38
2.73
g.00
2.73
9«08

T84

5442
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HYGROGRAPH AT SUBAS52 41,

& COMBINED AT BASIN2 1576,

ROUTED o ROBASN 372,

ROUTED TO RBASN 3712,

HYORDGRAPH AT sup212 19.

HYDROGRAPH AT SUB2 14 a7,

. 3 COMBINED AT coz14 378.

e HYDROGRAPH AT SUBZE 187,

ROUTED TO RO28 176

HYDROGRAPH AT SUBAD 128,

¢ 2 COMBINED AT coan 249

RN . DIVERSION T0 D43 . ..._ 1244

e HYDROGRAPH AT pivag 124.
o ROUTED TO ROAD 121e

. HYOROGRAPH AT - sUB216 107.

(e 2 COMBINED AT c0216 218,

o 7 7 routen 10 T Troz16 216.

% [ e MY DROGRAPH AT RED4O 124,

-\J:f ROUTED TO ROAL 113.

o T HYOROGRAPH AT swaia 234,

e . _ ROUTED TO . __ . ROZA 232.

¢ HYDROGRAPH AT SUB36 86

e T T T 2 comBiNeD AT rore 261+

! i-ﬁ e - . ROUTED T0O ROZE 25a.

= 2 COMBINED &Y €027 3660.

. HYDROGRAPH AT suB218 187,

... 2 COMBINED AT co218 5164

o - 2 COMBINED AT ce219 122,

N ROUTED TO RO219 721,

HYDROGRAPH AT suB2210 111,

C 2 COMBINED AT co223 831.

P ROUTED o ROUT %0,

[ s2x NORMAL END OF HEC~] was
€ 10 A0LT Iy

12.00
13.75 687.
17.490 364,
17.00 364,
12.50 5.
12.50 12,
17.00 369.
13,00 TH
13.25 69,
12,50 34,
13,00 101,
o= 13,08 . _ .. .51
£3.00 51,
13,28 50,
£3.00 az,
13,25 92,
TTasees T ea.
13.00.___ __s1.
13.50 as.
13,18 121.
_ 13,75 120.
12.580 25,
TTisars " 142,
13,78 ta0.
13.75 189.
13.00 80,
13.5¢0 257.
13,50 359,
13.5¢ 359,
13.50 TR
13.50 a22.
28.80 40,
28.60 a6,

. il LN} ‘ ' H -

Te

2.
232.
222.
221,

2.

4.
221.

23.
23.
11.

54,

-47e

11.

1-1. o

14.

3l.

T

17.
17.
43,
a3,

T s,

se.
61.
28,
o5,
126.
126.
22,
149,

25,

‘29,

2.
187.
173%.

179.

3.
iss.
19.

lg-

28,
1%.
14,
14.
12.
25,

2t

-.______.1... -

is.
3a.
LI

Te

TR

At.
54,
27,
7.

102.
162.

" 18.

12¢.

20.

24,

0.18
T.84

T.84

43.49

17.080

6.21

63.18

65,46

28.00

28,446




100-Year 24-Hour Outflow Hydrographs
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= El
L7 XK . ROMsT = YSouth" Basin Outlet Hydrograph
A.Qtttl.fﬁtt’i
£EY KO CUTFUT CONTROL VARIEBLES . ;
IPRNT I PRINT CONTROL
IPLCT 2 PLGT CONTROL . - . - . FR .. o e e -
GSCaL B« HYDROGRAPH PLOT SCALE

HYODROGRAPH ROUTING DATA - - e o - e e

27¢ RS STOHAGE RCUTIAG
- NSTFS - 1 NUMEER OF SUBREACEES
ITYP ELEV TYFE OF INIT.AL CONDITION
RSYRIC 49,5, INITIML CONDITIOK . )
- e e B oo e BaBf WORKING A-AND D CCEFFICIERT -+ comee iem s s oo - - — —
271 SV STORAGE 0.9 370.0 T340.%
272 sk ELEVATION 49,80 67400 61.36
273 sL LOW-LEVEL OUTLET : . . I
ELEVL 49,59 ELEVATION AT CENTER OF OLTLED
) CAREA 28,27 CRCSS-SECTIOKAL AREA
T mmem st e = o RO8L e - Go €0 COEFFICRENT - e - - - S —
EXPL B.50 EXPONENT OF MEAD :
27488 —— — - SPILLWAY — — — -
. CREL 63,06 SPILLWAY CREST ELEVATICK
sSPWIn 262.60 SPILLWAY WIDTH
Cm e e o COGM. ... 2,60 WEIR COEFFLCIERT . —— R T o
£XPY 1.50 EXPONENT OF HEAD
L1 2 . B L .. e e e e e e e e e
CCMPUTED QUTFLOW~ELEVETION DATA
T DUTFLON 6490 229,62 244.24  269.86  275.90  301.95  327.7¢ TTIs8.A0 395.35  asv.se T
ELEVATION 4€,50 52.35 $2.72 53.18 272 S4.43 58,31 56444 57,95 6E.00
SUTFLOW 445,12 447.49 459079 4B1.S3 E1€.69  S6T.E4 635,81  725.26  890.98  sa1.32 -
ELEVATIGN 6C.02 £L.05 6610 £C.17 67.26 65.27 6C.5¢8 6065 6C.81 61,00
COMPUTED STORAGE-OUTFLON-ELEVATION DATA
STORA3E £.n2 Pl.40 92.10  105.0€ 127,96 180.76 185,86 198,11 241,32 ser.oo 7
GUTFLOY €. 229,62 284,24 ZEN.B6 27¢.5¢ IC1.%5 37.76 258,40 395,35 4430, 8¢
ELEVATION 45.5¢ 52.35 52.72 §3,13 51,72 S5e.43 . BE,31 S6.44 57,35 ge.ae - -
STCRAGE 3om,g2 n1.9¢ Tha,57 Ir6.53 21n.8c 314452 32C.35 325.95 332.59 355,90
OUTFLOX 442,12 447.49 49,79 4g1,5" E1€.€9 €67.04 615,81 125486 B4t.08 981,32
ELEVZTION 6,2 € .25 0,17 £5.17 6La2€ 63417 &C.50 60.E5 65.81 61,60

AR RIS SR NI Fhbabhbdbdashd bt asdssthbdarinabaoenade Shakbddnsd b andnne .it’*.iD*ﬁitiﬁ!i‘tttltwtl.iit.t‘il.iiiiit.'*ii.t**i't..ttii.!-

- HYDROGRAFH .AT STATICM ROBASS . S eem e ee i e e o
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Fll
L4015
3N
L Y-
Tran
T11%
130
"14g
267

s23L0
T245
300
-315%
L33,
348
1 40¢
1315
f4 30
7445
.53

u53¢
“645
(605
T613
5638

$T09

u715

. #T3Y

1 K745

1 8ot

4815

833

CEAS

2990

1 Je1E
1
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1
1
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1
1
1
i
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1
1
1
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1
¥
1
1
1
1
1
1
1
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1
1
1
1
1
1
1
1
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re3g
- 3945

2215 -

- ©315 -

w645 -

OUTFLOW STORAGE
1 t. Bes
2 e Tatt
2 G Ge
4 s 0.2
< re Go?
[ . [ PRH
7 €. 9.0
a fa Taiv
3 o et
14 e e Ged
11 0. g.J
12 [ 9.7
13 e [ PO
14 Ge Ga
s Te €.
16 [ Vet
17 O o.0
18 Je .0
13 0. t,.9
c f. Cad
21 . Zel
22 ——— b --n e 13
23 [ Lo
249 2. L%
29 e Ol
26 0w el
27 S [
~28 - —— e — GG
29 0. £.]
k14 G 0.3
3T o Be - DD
32 [ L
33 G .1
B L T | LRI S TEg : Pyt 9
35 Qe a,?
36 N 0.0
37 LY [ ]
38 t. [ ]
19 e Cal
- 44 O RN | )

STAGE

49.5
49.5
49,.%
49,5
49.5
49.5
49,3
49,5
49.%
43.5
42,5
49.5
49.3
4%.3
49,5
43.5
49.5
49.5
49,5
45.5
495.5

-3 4H

47,3
49.5
49.5
43,5
49.5

49.5
49,5
49.5
49.5
49.5

e 1}

49.5
43.5
43.3
49.5
49.%
%55

49.5-

LA A SR L R R I A A A A A Y A A N

DA MON HRMN
1436
1519
13230
LJAE
1108
111%
113
114€
1210
1215
123¢
1245
1339
1315
1330
1345
1450
1415
laze
1445
18{¢C
--151%
1538
1545
1600
1615
163¢C
1645
1790
171%
- 1738
174%
1860

1839
184%
1924
1218
193¢

1
1
1
i
1
1
1
1
1
1
1
1
i
1
1
1
1
1
1
1
L
-1
1
1
I
1
1
-1
1
1
1
1
1
- ' .
1
1
1
:
1
-1 .. 1945

o ABEE

ORD OUTFLOW STORAGT
41 g. Bl
42 O fe1
43 0. Ja2
A4 1. Ge2
a5 1. 2.3
L1 1. .3
47 1. e
48 3. 1.C
49 T 2.5

- E§ 15. S.4
£1 5. 12.7
2 eS. 30.1
53 1£1. 5%.2
4 239, -1 TN
te 277. 118.¢
Eé 369, 1a7.2
E7 35, 173.3
£4 3EB. 197.7
(3] X15. - 218.1
£ 3£9. 2249.3
[ 33 A0, 246.7
-62 - #CTe-- --258.0
i3] 412. 263.1
€4 416, 268.3
€5 - -41%. 2T2.2
(13 a21. 274.9
&7 423, 276.6

—&8 -~ 4234 --—-217.5
€9 423. 217.6
¢ 423 277.2

-1 - - 4220 - 2T8B02
72 421, 274.7
13 420, 272.9
¥ - - -81B. ~--273.7
13 436. - 2E8.2
16 1%, 265.4
17 412, 262.4
13 4(9. 299.3
19 L3 #% 2563
Ed B e --- 25265

L EBL3 .

£8.9

l"""!"”l"!ill.i'Q'D"Di'.!a"‘ttltl.I!q‘

oo
» :

AR AS AT A R R A AY A3 AN AS DO PO RS P A3 RS A RI A A AP et bt o b bt bt ek e b ot i bt B b o Bt

L b

%0K HRWN QRp OUuTFLOY
20t &1 4Ct.
27315 82 398.
2930 83 3% .
2045 ga 392.
2100 &8s 389,
2115 Bg 386 .
2133 8t - 383,
2145 &8 39.
22C0 g9 376.
2215 - 8¢ --- -373.
2236 S% 3e9.
2245 92 366
-2390 -9 - - 362,
2315 58 35%.
232) 9% 3sE.
2345 Se - 3151,
¢nce 97 3a7.
0015 98B 344,
0836 99 - - 343.
0045 107 336«
3190 te} 332.

- -0115-302 —--328,.
CL136 143 329,
N145 1f4 319.

- p290 103 =315
9215 136 311,
0230 107 306.

------ 0245.108 ——--302.
03¢0 109 297.
3315 118 292.

-~ 0330131 -~-—287.
0345 112 282.
c4C0 113 277,

So- GALS 1184 —- 2718
Ja3d 115 266~
0445 116 260.
g50¢% 117 258 . -
9515 118 248 .
7530 119 243,

et

-~—-0545 7120 -—— 237,

T St

STORAGE
249,10
ZA45.3
241.7
237.9
234,2
230.9
226.6
222.7
218.8

v 2314.9
210.9
206.9

- 202a9

128.8
194.8
193.7
1#6.56
182.5

- -178.5
174.4%
178.2

1661
161.9
157.7

1534
14%.1
144.8

Rt £ I TY

136.0

131.6

~——127.1

122.7
118.1

- 11366
1G99
104.4

- 93,9
9.4
9§.9
cm-BBeS

s
£8.2
8.1
€8.0

- E7.8
£T.7

TAGE

57.6

57.4
€7.3
£7.2

- 870

£6.9
6.7

c BGuE

56.5
563
Z6.2
b T8
£5.9
- -55.7
£5.6
ES.S
—--55.3
£ES.2
55 .0
e B4 9
4,7
5% .6
—— S4.4
£4.3
54,1

54,0

£3.8
£3.6

e 5305

3.3
3.2

53.0.

52.8
€2.7
--E2.8

AL A A RA R R AN R AR AR A e A RF BN P A A A AN RA A AW B AR SR AN A AN S SR A VAR A AR A ARSI DR AN IR T R tatdd b i At ddnn (22 AR RS RT RS2 EER ARl SR N

PELX FLOW
(LF3)

HEl.

FEAK STCRAGE
CAC-FT}
278.

PEAK STAGE
(FFET)
$59.22

TIYE
(HP }
17..8

TIME
tHR)
1703

Ti®E
(HR)
17.12

{CFS)
CINCHES)
(aC-FY1

o~HR
412,

31.9582

204,

&=HR
2€E3.

6~FR
S6a12

CUMULATIVC AREA =

FAXIMUM AVERAGE FLOW

24-FR
24%.
T7.278
435,

12-HK
-2Cla
17,278
%95,

MAXTMUR AVERAGE STORAGE

24=FR TZ-HF
14C. - S 1L3«
HEXTHUM AVERAGE STAGE
24~k T2-HP
54 .39 £3.47
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‘'WATER SURFACE PROFILES FOR CHANNEL SYSTEMS

Included.arg the water surface profiles for all concrete-lined col-
lector and interceptor channels and spillways. The WSPG program was used
throughout the project except for one (1) drainage channel. The WSPG
program is not designed to handle inflow as sheet flow and due to the way
it computes lateral inflows, its use was not found applicable for sig-
nificant flow rate increases; as a result, the HEC-2 was used in these
instances. |

Normal depth calculations were used for the two (2) spillways convey-
ing flows from the C.A.P Canal overchutes to the C.A.P. "South" detention
basin. _

Freeboard is included in the final channel design. Since flow depths
vary within a given channel reach, freeboard was determined for each dis-
charge rate and each channel size for the worst case situation. The
amount of freeboard was determined using the formula specified in Appendix

I-B.
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FROM T0 0 SLOPE MAXTMUM VELOCITY AT sUB-cRITICAL ReQUIRED'®) mEQUIRED  DESTGN

STATION  STATION (CFS) (FT/FT)  FLOW DEPTH  MAX. FIOW DEPTH R FREEBOARD  DEPTH DEPTH
(FT) (FPS) SUPER-CRTTICAL,  (FT) (FT) (¥T)

CHANNEL 1
7469 8+85 352 0.11523 1.8 16.3 SUPER-CRTTICAL 1.0 2.8 2.5(1)
8485 9400 352 0.11523 2.6 10.9 SUPER~CRTTTCAL 1.0 3.6 4.0
9+00 10400 352 0.00595 3.0 | 8.9 SUPER-CRITTCAL 1.0 4.0 4.0
10400 10434 352 0.00600 3.2 9.7 SUPER-CRTTTCAL, 1.0 4.2 4.0
10434 10+44 352 0.00600 3.4 9.2 SUPER-CRITICAL, 1.0 4.4 3.0
 CHANNEL 2
2434 3480 2586 0.1234 3.8 217 | SUPER-CRITICAL 1.0 4.8 6.5
3480 10+00(3) 2586 0.0054 5.4 15.6 SUPER-CRITICAL 1.4 6.8 2.5
1050+00(®) 1067450  vARIES 0.004 5.0 14.8 SUPER-CRTTTCAL 1.3 6.3 6.5
1067450 1075400  VARIES  0.0091 4.6 10.5 SUPER-CRITICAL, 1.2 5.8 6.0
1075400  1075¢85  VARIES  0.0052 4.6 10.5 SUPER-CRITICAL, 1.2 . 5.8 6.0
1077468 1112400  VARIES  0.0052 4.0 ' 11.7 SUPER-CRITICAL, 1.0 5.0 5.0
CHANNEL 3
6435 10+00(4) 567 0.0030 4.1 9.7 SUPER-CRITICAL 1.0 5.1 6.0
1113+50%8) 1118100 567 0.0040 3.8 10.9 SUPER-CRITICAL 1.0 4.8 6.0
1118400 1128484 567 0.0071 4.2 9.3 SUPER-CRITICAL 1.1 5.3 6.0
1131400 1153400 567 0.00425 4.2 9.3 SUPER-CRITICAL 1.1 5.3 6.0
1153400 1155450 567 0.00425 5.2 4.2 SUB-CRITICAL 1.1 6.3 16.0
CVI-8-0151

—i



FROM TO Q SIOFE = MAXTMIM VEIOCITY AT SUB-(RITICAL REUJIRED(G) REQUIRED DESIGN

STATION STATION {CFS) (FL/FT) FLOW DEPTH MAX, FIOW DEPTH OR FREEBOARD DEFPTH DEPTH
(FT) (FPS) SUPER~CRTTICAL (FT) (FT) (FT)

CHANNEL 4

32+02 30498 3000 0.0350 5.1 13.0 SUPER~CRITICAL 1.3 6.4 8.0

30+98 25+32 3000 0.0015 5.9 11.0 SUB-CRITICAL 1.6 7.5 8.0

25+32 12+15 1500 0.0015 8.1 3.8 SUB~CRITICAL 1.7 9.8 10.0

CHANNEL 5

SPILINAY INTO CAP NORTH DETENTION BASIN

CHANNEL 6

6+84 10+00 423 0.00337 2.5 11.2 SUPER-CRTTICAL 1.0 3.5 5.0

CHANNETL, 7

6+32 &+97 566 0.01771 4.4 6.2 SUB—(RTTICAL 1.0 5.4 5.9
| 6+97 8+20 566 0.00600 3.2 6.6 SUB-CRITICAL 1.0 4.2 . 5.0
| 8+25 10+00(5) 264 0.00618 1.2 9.4 SUPER-CRITTCAL 1.0 2.2 4.0
' 1205+40(5) 1216+50 264 0.00620 3.0 7.9 SUPER-CRITTCAL 1.0 4.0 4.0

1216+50 12274+00 171 0.00620 2.0 2.3 SUPER-CRITICAL 1.0 3.0 4.0

1227400 1235+00 171 0.00740 2.4 7.2 SUPER-CRITICAL 1.0 3.4 4.0

(1) SPILIWAY AS CHANNEL ENTERS EILSWORTH DETENTION BASIN.
(2) CHANNEL DESIGNED AND CONSTRUCTED BY MARICOPA COUNTY HIGHWAY DEPARTMENT

{(3) EQUATION 10+00 = 1050+00
(4) BQUATTON 10+00 = 1113450
(5) BQUATION 10+00 = 1205+40

(6) BASED ON: SUB~CRITICAL FLOW = 0.2 X (DEPTH +V°/SG), SUFER-CRITICAL = 0.25 X DEPIH, 1.0 FOOT MIN.

CVL-8-0151
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WATER SURFACE PROFILE LISTING (
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CHANNEL~-1 -ELLSWORTH RDs COLLECTION CHANKEL
CVL+ REVISED MAY,.1988 ¢
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s WATER SURFACE PROFILE LISTING ¢
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STA

1112400
1094+50
1084+00
1077+98
1077+68
1076+15
1075+85
1068+00
1067+50
1050+00
1043+80

TO

CHANNEL-2 SECTION & SUMMARY

—— A . — S — W00 S b W -
T R s A A U M W e . . ) et W M e

STA
1094450
1094+00
1077+98
1077+68
1076+15
1075485
1068+00
1067+50
1050+00
1043+80
1042+84

786
1227
12556
2238
2586

FL ELEV

1511.
1502.
1501.
1493.
1493.
1492.
1492,
1485.
1485.

MNOONW OO

BOT WIDTH DEPTH

6 5
6-8 5
8 5
8-20.83 5-6
BOX CULVERTS
20.83-8 6
8 6
8-20 6-6.5
20 ' 6.5
20 6.5-7.5

RIPRAP SPILLWAY

x THIS IS ANTICIPATED UPHILL DRAINAGE AT THE UPPER STATION
AND INCREASES PROPORTIONALLY TO THE LOWER STATION DOWNSTREAM.

X
/12 R 17
® 2 % 2¥
ExPEPTH. - BOT. w)o7H# A__!ﬂ ZXDEPTH |
SECTION/
NTS

* gide slopes transition to vertical at the box culverts
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176752,900  12%5.°.%  1487.87  1489,51 2.63  1485.2a 149170  1393,39 18.85 7.80 30.57 38.37 50400 A
3 1.6350.2%0 1487,°9 148T.04 1487.79 3.%4 148%. 11 1489,&( 1489,85 13,44 S5.21 35. 19 46,99 ADC.CTD




—

o
¥ONs PAY 39 1988 13:95139 PAGE 10
e _
f— SECNOD & tYSEt——ER INs——DERPTH——EE P I ——FEE M ————F Y EH— 55 FA———FOPW I D~ ——EN BSF—ALEH
Tge' 195900.089 1732.20  1485.13  1485.82 4.43  1489,79  1ABT.20  1487.98 13.53 4,23 37.73 41.97 450,00
é.if 135450.960  1985,73  1482.90  1483.73 4,70  1478.20 1464.70 1486.11 14.39 3.71 318,78 42,49  459.00
3 IGA8T. A0 22 B T 1 AB A B 148 Tl Sy AT AT 5. FO 1 482, 20— 1484 05— 34,82 B 86— 4D,V A3, 15— A5G BD-——
| .0 o
.-_ 134725.608 2392.G0  147%.51  1483.47 Sel19  147%,32  1480.80 1483.87 15.1% 2.568 49,81 43.49  2T74.°0 8
o_:‘ 1243806.8C0 2386.7%  1877.85 1478.487 .60 1a72.45  1478.%5 1e81.61 15.56 2.38 41,52 43.95 345,00
_ g —— 1 5436% 89T 25863 — 14T FT 10 FT eI —— 3o PT—14€ D FE——1 4Tbs G—14 81036 —— 214 65— 4,59——359.19 43, F7——26.03————
EG!:_} 104234.900 2586, 1456414 1458456 1+64  1454,50 1457.50 1469.79 29.61 2.82 S6.56 59.38 126,00 "
= 10
R i
Ce ! i
}
|

”

1

IR - it -

Oxford
L: 1




.S

-
e 3 ) _ PAGE 1
¢+ INPUT DATA

~C n SUPERSTITION FRECWAY- ADOT

3 T2 CHANNTL-3 NORTH BASIN OUTLET MED STA 1138+94 TO 131555p ,

% | P33 eve—REVISED RAY 31 YBE3 13U YR-24HR-EVENT E—

Q-1 80 119655.1512,31 »315 i
]

: C

“F o 597&#5 W f%@ﬂ% FEE. Herl—( : ;
5 AND  AATE L iy Q=S cfr Js LsED Fop :
“L HYDRAVLIC. PolPoses

1

4TS 110795.1512,31 4 $315
L BX b 3 &= 1
5 ¢l ®  110985.1813.16 s +215 -

-13 s£ s ".015 )
N ST L TP T VNP, vHE : L :
. (.,,; R 111257.1513.99 215 .
A la R 111350.1514.26 & .15 112.5 I
S R —FH A5 1666 5315 :
-~ NP 112864.1523.75 ¢ «318 _ : ,
-~ v B[ TS 112914.1524.02 4 .C15 . :
~ X (Bx 5 o 15 : :
o Q- R 113370.1525.12 5 .018 ;
. A Vs % +015 i
. @ ! W FS I3t 0s152525—6 =S 2
. L 115300.1534.68 & £ 318 :
S T~ ! Sl 1s 118350.1534.81 7 <215 :
- = Fre——rrssssois3sies—r T, ;
2 Eoeld sH 7 2015 1552.74 :
LT l Tlen 1 1 5.0  35.88 0.8 0.0 :
o L Lee—a—t 68 1683 0wt X
i~ = Yurld €0 5 3 1 8,83  g.0 16.83 0.0 0.9 -
e . ,S“,, € & 1 £.0 6§.83 2.0 2.0 h:
E:g ((\\‘A 15 [ e0——1—1 1251500250240 3
R S L'_‘.zu 3
BN AN i
° L i :‘i i
. t}~3 ba , ‘ _ _ :
e i NOTE ¢ o VARIES From 55T bﬁreow'a—: 7__OF BASIA)
- % 33 .
P

~

|

-
.
A

-~

Conrenndd




£8
D
~
=
o
w.

L8/L owd QRN

e

c
e Fas1sP PAGE 1
WATER SURFACE PROFILE LISTING
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WATER SURFACE PROFILE LISTING
( SUPERSTITION FREEWAY- ADOY
CHANNEL-3 NORTH BASIN OUTLET MED STA 1128494 T0 1155+58
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WATER SURFACE PROFILE LISTING
¢ SUPERSTITION FREEWAY~ ADOT
. CHANNEL-3 NORTH BASIN OUTLET MED STA 1138494 TO 1155450
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SIDE CHAWMNEL SPILL WAy
(Br c4ics , APPENDIX ZT-C)
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. SIDE CHAMEL SAILLWAY
(BY CAlcs, APREA DX TZ-C)

CAPANVEL -4 SLHERIAT/C
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P

P,
 ALSO SEE PLATE I \
This channel is analyzed as two separate channel systems due

to the complexity of the side channel spillways. Initially the

water surface profile analysis was performed for the lower channel

“Channel-4D"; the resulting water surface elevation CAP overchute Staf 542+50

was used for the side spillway calculations shown in Appendix III-C(depth=5.93)
THe water surface at the upstream end of the spillway{depth=8.08) wasthen used for

the starting water surface elevation for the upper channel system, "Channel-4U.
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FO515P PAGE 1
WATER SURFACE PROFILE LISTING
SUPERSTITION FREEWAY = ADOT
CHANNEL-4De+LOWER CAP COLLECTIOK CHANNEL/CBC AT SOUTHERN AVE.
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— T ELEY—— OF —FLOW-— - ELE ¥ HEAD —GROELe— ELEV —DEPTH—— DIA——1 8N PIER —
. LJELEH S0 SF AVE RF NORM DEPTH ZR

N i_- LA AR R hs ol ot b st S tel ol adadson et ol R aad il oo ol ol ot ad ol o2 sty o 2 e a Xl e e A g TR SR PR SRy L L L L e ——

i B.18 Y 1536450 2.186 [538.685 2991.0 26.3% 10,773 1549,459  0.00 4.688 6,00 51.95 0.60 0  0.00
‘L laseat. 82
a4 N
.. TRANS STR ~ 0.0803% , - 028598 D.49 0.00
i .
Z 3-;—25. ;;2)-1536';56——?;—75‘6—1539-e-2-36-*-~299&.-3~—26.15-1—1-3.5-&5—1549.-?-‘}9——&.00——5&59 Be00— 42,583,005 B B0—— -
+ : i
| BREIDGE EX _ .06 !
' (;s aa.l, 1536.50 2,387 1539.887  2991.0 25,23  9.882 1549.769  0.0D 6.000 6.08 42.50 0.03 3 2,53 £
IO EILET g s H2E2A—2-¢4 Sv213 I+ 00 7.
11111.4)\ 1559.39 3.496 1542.887  2991.0 24.45 9,279 1552.166 0.0  £.800 6.08 42,50 3.00 3 2,50 ;
(34473523 ;
83421 0463167 .023578 1.96 3.213 5.00 “
< 3 be 145 692299t 23. 31— —Bu 36— 1554wt b 00— 6084250 B 00— 32,50 '
33+, 3¢
55.64 0.03167 + 020706 1.11 3.213 . 0.00
(33 248. zs) 1543.73 3.845 1547.571  2991.0 22.22  T.66% 1555.23%7  0.00 6000 6400 42,50 .00 3 2.50
I ETTPEILeT 018197 69 3,213 8-00
.0
¥ 286.08) 1544.92 4.133 548,956  2991.0 21.19  6.972 1555.928 0.00 6.000 6.00 42.50 0.0¢ 3 2,50 v
32+50.54) '
27.93  2.03187 - 816185 0ad5 3.213 .00 :
X 35 L S Lk ey 2 1 e L e L T - e O ey 0. ¥ S ¥- W1 S-S -+ S SUN W+ S
30, A
21.03% 0.03167 « 818087 6.30 3.213 5.00 :
K ( S35 +3) 1546ea7 4.436 1553.908 2991.9  19.26 54762 15564678  9.30 6.9C0 6400 42.50 0.00 3 2.50 '
L"“**%&-BS——c;ﬂits? e BERAGE——£, 20 3.213 - 3
/;ziii gb 1546.98 40653 1551.633  2991.0 18,37  5.238 1556.868 L.00  6.000 6,00 42.50 0.00 3 2,58
12,02 G.83167 . 010938 2.13 3.213 §.80

i ""‘G‘Sbﬁ*?ﬁ)—'l!:ﬁ? w36 #8155 2. 23— 299 1T B 141621557 830 — B4 80— 6w 30— 5 00— A2 « 50— 10— F— 2 50— —
2194
3.84 08.931567 -009649 .09 3.213 LY

e Mo C}é‘.ﬁ/\?ﬁ:
BG/s H2rd omm%b;;;
o

L8 omL a2u0dwa)




-
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UATER SURFACE PROFILE LISTING
(v. SUPERSTITION FREEWAY - ADOT ‘
CHANNEL-4D..LOWER CAP COLLECTION CHANMEL/CBC AT SOUTHERN AVE.
y EVEREVESED—MA y 1988 L0 B YR~ 2 4HR—EVENT v G=2591LFS =
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WATER SURFACE PROFILE LISTING
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MATER SURFACE PROFILE LISTING
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‘ MATER SURFACE PROFILE LISTING
c SUPERSTITION FREEWAY - ADOT
e CAP OVERCHUTE STA. 552+52 SPILLMAY FOR 5~72% PIPES
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WATER SURFACE PROFILE LISTING
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* FI515P PAGE 2
. WATER SURFACE PROFILE LISTING
® SUPEKSTITION FRECWAY - ADST
CakePs SCUTH BASIN CUTLET STPUCTURE AND FREEWAY CROSS IHG
i VL REVUSED "MAT, 198814 CYR-24HREVERT —_— e — =
~¢ STATION INVERT  DEPTH WeSa & veL VEL ENERGY  SUPER CRITICAL HGT/  BASE/ Zy  NoO AVBPR
1o ~-- - ELEV -~ 9F FLOW - —ELEV - o~ e = ooms o HERD- < GACWELe—ELEV-—-- DEPTH - oo — - DIA - - 1D MO 4o-- --PIER - oo oo
H.Q L/TLEM S0 SF avE KF HORM DEPTH 7R
1 i."l"ll?"l"‘l"""l‘l‘"tt'tf‘l“l’l‘i.tt-f**f'tt't-*ﬁfil‘ll"ﬂtitf‘t"‘l."‘tfﬁtt’ﬂtt..iﬁtf'ﬁtli..t.t‘l.l‘.“ﬁ‘tt'i-ttt‘.ﬁ.ﬁ"-..ﬂiﬁt.'-‘.ﬁﬁiiﬁﬁﬁtéf———* —
‘: 351.97° 1548.8% 3.396 1551.945 azi.c 2.07 M.06T  1552.013  f.80 1.085 5.00 66.09 8.00 £  0.C6
c,'_ usA9  -.16667 « 230494 £.25 G.000 1400
! 352,79 - 134874 —3 223 — 1551, 952 —— - 4284 1eI T —EeF6F— 15520312~ 54D 1e865 o 5400 BE N0 I el D - BedI -~ -
Fad) B.o4  ~,1€66T . 003346 d.00 g.088 Le0Q
3 — - e e
c:"., 353.73  1548.54 3,413 1551.558 42540 1.88 0.255 1552.813 13,07 1.58% S.G3 66400 B490 0 0.08
L —=8;99—=316667 535296 DB 8.060—— — 38D - -.
© 354.72  1548.34 3,589 1551.96% 423.8 1.79 3,050 1552.314 D400 1,085 5«03 ~ 66400 S.00 ©  3.08
o 1.05 -.1£487 «3uu283 0,85 g.408 2403

T ISET I IS8 2T ST e SS9 ———42vi L8 45— 15520 03— e 3855 80— 662 10— 5o 00—¢—BI0——

o iomah G s Lk Sl ot Ge o d
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e v22 -ueser 7 lawasa eam c.090 T T e B
35929154 TR b —4w 356 —155 15989 423t — L ¢ F— o334 1552 01 4-——5 .00 14885 . R | -s.aa——-—-f_
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i F3515P PAGE 3
: WATER SUKFACE PROFILE LISTING
¢ SUPERSTITION FREEWAY - ADGT
: CodePe SJUTH BASIN OUTLET STRUCTURE AND FREEWAY CROSS ING
— £VE- ~REV ESEG-HAY 4 1988 LIt R-24HR—EVENT —————
€ srarrem INVERT  DEPTY ¥.s. a vEL VEL ENERGY  SUPER CRITICAL HET/  BASE/ ZL N0 AVEPR
H R ~~ELEV --OF~FLOM- ELEW- = - v s WFAD---6RD.ELs - ELEV---—DERTH - - DIA ~——T0-NG o+ - ————PIER. - . .- - -
IoLsELEM 50 ) SF aVE HF NORM DEPTH 28
(S RS I S A R RN S SR R R RS 222 a R Attt S R SRR R AL S AT I R R FL AT AL RIS A RIS AN TSRS TIS LR L EL RS R AL ER R ERERLRELS L SR ESSE N R L L AL R 2 F e
“ 364,82 154647 §.295 185i.992 423,02 1.2 8,223 1552.015 0,03 1.685 5.00  66.50 9.80 0 0,60
¢ 157 -.16657 803373 8.2 Y o 5.08 S
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E( b 1.66 =.16667 . 025963 6.08 c.000 B.5E
g(..i:f! 358.05 1546.16 5.837 1551.996 423.0 1,10 0.019 15524915 = 3.33  1.085 S.00 66,70 %.20 R 0.0] )
1 e e L 363654 T 0.600 2.00
U 369,79  1545.87 6.129 1551,998 423,84 1.95  0.017 1552.61% 0,30  1.985 5.00 66430 0.00 3 0.63
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T L N T I 60436 —1552, 209 ———425e— b 30— 9, 351655 . B35 ——FaBI——1.0 B85 — 5.0 — 664800000 G 0e0———
EECi;‘: 1,92 -.16667 < 9CA240 £.01 B.0080 0.80
'56‘(_,;‘;; 373.54  1545.24 6,758 1552.30} 423.0  ©.95 6.314 1552.515  8.50 1.085 5.00 66400 9.06 0  0.a0
PSP PPY 005535488 ¥ Y- ¥' S 1
(- 375,62 1545, 90 7.972 1552.302 §23.9 8.92  £.313 1552.515  3.83  1.085 5.00 66,30 0.36 [  3.00
(n_ij_f——t;:f—aé—s;a 9.83243 «093428 .93 2.0¢ -
. ;;f‘mqq*-r.&awﬂaﬁ?.—z?v o324 — 155154 4235 6,525 15524319 —Fobd—— 2698 — — 6,03 1648334000 Ield—— "
3(" BRIDGE EXIT END Box colexXT Fuvt & STA Hb/+oo 0456
C‘L 485,07 1547.27 4,244 1551.514 423.40  6.23 0.633 1587.117  4.5%  2.790 6,00 16,83 3,00 1 3,83 N
R PO P9 S— - —_ . 381611 o R T T 1 e T4 1 S0P
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® Fe5168 PAGE 4
WATER SURFACE FROFILE LISTING
® SUPERSTITION FREEWAY = AQCT
€.4P. SOUTH EASIN QUTLET STRUCTURE AND FREEWAY CROSS ING
e T e e YL REVE SED MAY ¢ 19881 7@YR=24HR-EVERT s
:,-Qr STATION INVERT  CEPTH WeS. a vEL VEL ENERGY SUPER CRITICAL HET/  BASE/ 2L NO  AVBPR
P S - —ELEV-  OF-FLOW - - ELTY - S e —READ —— GRB.EL e - ELEY - —PEPFH-—m - oo DJA = = [ D MO, - - o—~PLER — - - -
@ seLenm S0 SF AVE ME NORM DEPTH R
! LA R LA RS ARSI R AR R AR R R R R RN ATl R AR Rl d X R L A bl o'l a Rl d g LT R R Rl R R R L L L L R R S e o A )
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Fo515p PAGE 5
WATER SURFACE PROFILE LISTING
SUPSRSTITION FREEWAY - AQ0T :
Cala®Pe SOUTH BASIN OQUTLET STRUCTURE AND FREEWAY CROSS ING
e e B gL~ REYTSED MAY, 1988~ 1 A3¥R=24HREVERT - R
STATIGH INVERT  DEPTH Hed. 0 VoL VEL ENERGY  SUPER CRIVICAL HGT/  BASE/ ZIL NGO AVBPR
- - - FLEV-—OF FLOW-— ELIW - --n- o= - HEAD---BRD4ELs- - ELEV -——DEFTH- - e DIA-—— TD HO e~ - PIER - -~ - - =
L7ELES ) SF AVE HF MORM DEPTH 2R
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I—-—%S---ﬁS-—&.-’:f‘-.‘;}: +B16156 -0 39 —2e928 20— .
914,74 1549.47 1.882 1552.95% 425.0  16.33 4.142 1555.097 0.08 3.086 5.00 10.0F 2.80 6  f.90
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F i515P PAGE 6
WATER SURFACE PROFILE LISTING
SUPERSTITION FRESWAY = AJOT
C.Ah P, SIUTH BASIN CUTLET STPUCTURE AND FREEWAY CROSSING

T T e e CVE— REVISEDMAY 19881 0CYR=-24HREYENT - - -
"€ SYaTION  INVERT . DEPTH NeSe 9 vEL vEL ENERGY  SUPER CRITICAL H6T/ BASE/  ZL MO AVBPR
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CHANNEL 7
STA 1199+02(dike) to STA 1235+00(Ironwood Drive)

2 that drains to a concentration

Subarea 204 (Plate 2) has an area of 0.70 mi
point at the dike. An interceptor channel from the dike eastward to Ironwood
DRive is designed to intercept sheet flow from Subarea 202 and part of Subarea -
204. Examination of the drainage area indicates that approximately 0.165 mi2
of Subarea 204 contributes directly to the interceptor channel, the reméinder
collects behind the dike and is then conveyed south to the location of the
future freeway culvert crossing. In order to account for this concentrated
flow that reaches the freeway and to avoid oversizing the interceptor channel,
the channel inflow was obtained by prorating according to the drainage area

as follows:

Max. anticipated additiconal flow in channel = Q.165 x 395 = 93 cfs
0.70

Max. channel flow = 93 + 171 = 264 cfs




s PAGE 1
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-~ Tl SUPERSTITION FPEEWAY- AROT
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: & [oL® 120370.1583.56 1 +615 ,
X T R r205etsasstser—1———915 HhS i
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€ FU5157 PAGE 2
MATER SURFACE PROFILE LISTING
( SUPERSTITION FREEWAY= ADOT
INTERCEPTOR CHANNEL MWEDIAN STA.1205400 TO 1235¢060 .
- —— - REYESED—HA 199817 0 HR—SAHR—EVENT—EHARNEL—F
"-g( STATION INVERY  DEPTH L a VEL VEL ENERGY  SUPER CRITICAL HGT/  BaASE/ ZL N0 AVBPR ‘
2 I SLE V- OF —FLAY - —EEEV —— —— —— - HEAD - —§RE s by —ELEV——DEPF— B FA— D NG o—— PIER———
cc © LreLen s : SF AVE HF KORM DEPTH ZR :
R R e R 2 e Y T —_—
- Cl'l 12023047 1579.61  3.428  1583.082 56640 6415 0.587 1583.629 0,00  2.659 6.00 20,06 2.00 6  0.00 :
ch 4,17 g.01TTY 061153 v.00 1.542 2.0 f
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e E  a L Wy r LSy YR Y ¥ S S AR YO 1S PUR S U PSS
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¢ F0515F PAGE 4
WATER SURFACE PROFILE LISTING
o SUPEHSTITION FREEWAY- ADOT
- INTERCEPTOR CHANNEL MEDTAN STA.1235403 ¥0 3235+6D
W REVESED HA T r 1900 — LS IR~ 2 MR EVENT——eHARNEL—T
E('Z STATION  INVERT  0EPTH Vs, 3 VEL VEL ENERGY  SUPER CRITICAL HGT/  BASE/ 2L WO AVBPR »
S e — —ELEV—~ OF-FLOW — —ELEV- HEAD——6RD s Ele—ELEV-———DEPTH —— — — BIA— FD N0+ RIER——
Ce i OLIELEM | S0 S AVE He NORM DEPTH za {
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SIDE CHANNEL SPILLVAY CALCULATIONS

In order to evaluate flow depths in the C.A.P. overchute collection
channel at the two (2) overchutes, a side channel spillway analysis was
performed. This procedure, as outlined in "Design of Small Dams" pub-
lished by the Bureau of Reclamation, is for a weir or spillway discharging
into a channel which is perpendicular to the spillway’s stream lines.
Analysis moves upstream using an incremental distance with decreasing dis-
charge to determine the water surface profile along the length of the
weir. The referenced publidation also recommends a deep channel having

subecritical flow to better absorb energy and produce less cross-vave

action.
The southern most overchute was analyzed first in order to determine

wvater surface elevations at its upstream end. This vater surface eleva-

tion was used in WSPG to determine what the water surface elevation would'
be at the downstream end of the northern overchute. The side channel
spillway analysis was then repeated. The resulting water surface profiles
at these two (2) overchutes was thus determined to control the depth and

elevation at which the channel invert was set.
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'PLUNGE POOL. DESIGN

Located at the base of all major spillway structures in the detention
basins is a dumped rip-rap plunge pool structure to prevent erosion around
the bage of the spillway. These plunge pool basins were designed using
methods described in the ADOT Hydrology and Hydraulics Training Session
Manual and HEC-14, Section VI. HEC-14 sizes the basin length based upon
the length of the hydraulic jump, design flovw rate and Froude number.

Rip-rap diameter (dSO) was obtained from ADOT's rip-rap plunge basin

design for velocities in the range experienced at the base of the
spillways. The detention basin’s plunge pools were deéigned for maximum
discharge, however, when the detention basins experience peak inflow there
will be approximately 2 feet of water in the basin. This will result in
approximately 5 feet of water depth in the plunge pool (100-year event)
which will further dissipate spillway energy.

A bedding material in conjunction with filter fabric is required
below the rip-rap in order to prevent loss of fine soil material. Filter
fabric strength is based upon the use of dumped rip-rap in all basins.
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A plunge basin energy dissipator developed by the U.S. Bureau of Reclamation and refined by
the Colorado State Highway Departr_nent is shown in Figure 2-8. The dimensions, based on
incoming velocity, are listed in Table 2-2.

The obvious advantages to this design are ease of construction and relatively low cost. It
would, of course, be neither as permanent nor as maintenance-free as a concrete structure,

Figure 2-8
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TABLE 2-2
< 5 BASIN DIMENSIONS (Feet)
; g V <18 fps. 18 <V <24 24 2V <30
E T |Alc|E|T|F AIC|E|T|F| |A|ClE]|TI|F
24 | 3[15]3 ;15]4 3hsisisi4 ) ]al2]715)4
30 [3f1sj3)2]4 3is|s5]2] 4 4l12]7]21]4
36 |3f1s|3 (2505 |3 |15]5]|25]5 4217|255
42 | 315|313 3 |1s5]s5]3 af2]7]31s
48 |3|1s)3]3 4|2 3 sl2s{7]3(6
s4 |31s]3]|4]7 4125147 slas| 74|77
60 |4{2]3)a]s] Jal2ls|ats]]el3l7le]s
66 |4]|213]s5]s 5{25]s|s]| s 61371518
72 f4]2]|3]s5]9 5{25|5]5] 9 s|3f7]ls5t9
84 | 5|2s5|3 |ssfi] {6 |3]5is5s5ln 71350 7 |ss{n1
9 |6|313 |6 (12] |78Bs]s)e|12] {s8l4]7)6]12

RIPRAP DIMENSIONS (Inches)

o (L} &
HHHTHIBIHITHEIE
A EH R ENEHFHIEN LR
16 | 18 | 6 24 | 24 | 8 (243} 30 | 10

| | den=24'

It is a well-established fact that better performance of riprap results when it is placed over bed
course material. Riprap placed directly on fine soil will often fail because the action of the
water removes the fine material from beneath the riprap. Therefore, all riprap should be placed
over a layer of bed course material unless the supporting base material is of similar gradation to
the bed course specification. Table 2-2 shows the minimum layer thickness of the bed course
material,

Plunge basins such as those illustrated in Figures 2-8 and 2-9 should be used only where the jet
discharges into the air and then plunges downward into the basin. If the angle of impingement
is too flat, the jet will ride across the surface at high velocity. This will cause waves and eddies
in the basin sufficient to erode the side slopes, and there will be high exit velocities.
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LOCAL RUNOFF TO ELLSWORTH BASIN

The majority of the flow discharging into the Ellsworth Road deten-
tion basin is from two (2) concrete-lined spillways. However, an area
south of Southern Avenue and north of the basin will generate sheet flow
over the basin sides unless a collector channel is constructed. A cut
ditch has therefore been located along the north and east sides of the
basin to prevent excess rill action on the basins side slopes.

To determine what the discharge is along each side, the drainage area
above each side was determined assuming the north boundary to be Southern
Avenue. Runoff from these two (2) areas was determined by prorating the
total area contributing to the basin (excluding the interceptor channels

contribution).
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PIPE AND DROP INLET AT IRONWOOD DRIVE

A portion of the freeway’s local runoff resulting from east of
Ironwood Drive will be intercepted and directed into the interceptor chan-
nel within the CVL design section. Tudor Engineering, design consultants
for the freeway section east of Ironwood Drive determined the 50 year
runoff from the contributing area. This was further developed by CVL for
the 100-year runoff and incorporated into the final design results.

A drop inlet will be used to prevent the cut ditch east of Ironwood
Drive from being too deep. Using the 100-year flow, the length of the
weir for the drop inlet was determined and a HEC-5 analysis performed.
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HYDROLOGIC DESIGN DATA SHEET
i ~ sCs METHOD: PART 1
%)  LOCATION DATA: . :
¥ .
b Highway rS\Cr)Lu)\n SFT(Q&)OM - ___County mai‘l‘cw?_ﬂ _
Location P-p=w0 Mardh & Yrwn  S&twesn Merdh Nigagom Lawm T3A wsotso
g2 Project No. < Station (350 1%D
" Name of Stream _,
©F  DESIGN DATA:
5 - Design Frequency 5O years
' Drainage Area Y square miles
B Drainage Length 200 feet.
}: Elevation _
"‘J;f*:‘-' _ Top of Drainage Area 1698 feet
ik At Structure (g feet
E - Drainage Area Slope o3 T
it Drainage Width (05D feet
Width factor W, i
Vegetative Cover Type
Vegetative Cover Density %
Soil Group '
Precipitation
P = 6 hour = 9-87 inches
= 24 hour = 365 _ inches
DESIGN COMPUTATION:
Precipitation P =1 hour = _ 3.{{ inches
Curve Number 46
Runoff Q= 0-93 inches
Time of Concentration Tc, O 17 hours
Time of Peak Tp = (Tc) (W) - 019 hours
Peak Discharge Qp=4440= st oY a3)
'I'P 0'[? ,
-o= 38q cfs
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
S C S METHOD: PART I

LOCATION DATA:

Highway - 6012&257'11'10&.] Fuoy County J‘/L‘?'E_i CODA
Location_ﬂg_&[rf R{IN Bernweey FRodwops /)@a) STk )2 57 4 S0
Project No. - Station

Name of Stream O - S, TE.

1

DESIGN DATA: - ' S |
: i

i

Computed by WW/A«« ' Date 6/ /7/ £7
| AT 5190

Design Frequency : 00 years
Drainage Area O, 0f2) aquare miles
Drainage Length . - 375 feet ‘
Elevation -
Top of Drainage Area le 2B _feet }
At Structure : ({7 2 feet
Drainage Area Slope EY Te v f
Drainage Width _ (05D feet :
Width factor W£ /.70 .
"‘ Vegetative Cover Type
) Vegetative Cover Density %e
Soil Group : )
' Precipitation -
P=6hour= 2.87 inches
P =24 hour = 2.65 inches
' DESIGN COMPUTATION: :
Precipitation P =1hour = Z2.29 _ inches "
l Curve Number Bé6 ‘
Runoff Q= ' A inches '
Time of Concentration Tc 27 hours ;
' Time of Peak Tp = (Tc) (W) 0D hours !
: Peak Discharge Qp=484 AQ = 32.7cFs
| L
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Q = _2%cds TW, = 520" : ; ' , Tw S5.20'
Q, = | TW, = ' 12/ So* o.00pd - -
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ARTZONA DEPARTMENT OF TRANSPORTATION
STRUCTURE SUMMARY SHEET
LOCATION DATA
Highway: Superstition Freeway (SR360)
Location: Ellsworth Road - Ironwood Drive
Project No: F-028-1-313PR, 513C

DESIGN DATA
Frequency |Q0 Years

STRUCTURE DATA

Station T RoMWeoD DQ.,M&:;‘;. <A, 1225474.49

Drainage Area Q.QIZlMLZ

Design Frequency.and Discharge | 3 §g55

Type, Size and Length of Structure ‘ 1-50"5 10/ 'RCP

Inlet and Outlet Treatment (headwall, end 1”‘:“-:' DROP INLET,

section, etc.) OUTLET - juTe M%\;\_—}QL&.

Invert Elevations and Slope in Percent oo-r.lktgolllﬁﬁ%ﬂ‘;aggﬁg A

Subgrade Blevation “2051_::__

Allowable Headwater Elevation 31‘,022"9" )
Design Headwater Elevation | O Zeﬁ‘

Record High Water (if Applicable)
Natural Channel Velocity
Culvert Outlet Velocity |
Qutlet Protection (type) OLE.

Ponding Beydnd Right-of-Vay - Reference _
Paragraph B 6 C 10

COE & VAN LOO CONSULTING ENGINEERS, INC.

CVL-8-0097




ARIZONA DEPARTMENT OF TRANSPORTATION

STRUCTURE SUMMARY SHEET

LOCATION DATA
Highway: Superstition Freeway (SR360)

Location: Ellsworth Road - Ironwood Drive

Project No: F-028-1-313PE, 513¢C

- DESIGN DATA
Frequency |OpYears

STRUCTURE DATA

Station TRonwoobd Dr. ey & <A 1235+79.57

Drainage Area
Design Frequency and Discharge
Type, Size and Length of Structure

Inlet and Qutlet Treatment (headwall', end.

T

q9cSs
-4p'x 57 ReP

INLET - MANNDLE.

section, etc.) OUTLAET- $EABUALL N _ ,
TAN- (o2

Invert Elevations and Slope in Percent euT= \, po%Z L2 0074
Subgrade Elevation | IhCDqui :
Allowable Headwvater Elevation le0q ﬂ(_}u ManvoLE
Design Headwater Elevation lboa a4
Record High Water (if Applicable) =
Natural Channel Velocity -
Culvert Outlet Velocity %5.4~Ziu;

LINED
Outlet Protection (type) " CHANNEL.

Ponding Beyond Right-of-Way - Reference
Paragraph B 6 C 10

COE & VAN LOO CONSULTING ENGINEERS, INC.

CVL-8-0097
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ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

proJECT: SUBLS LT (o0 -1 | ‘ pesisngr: 1010 2[82.
staTIoN: L 070+92.96 CRISHON EoAL DATE:
HYDROLOGIC AND CHANNEL INFORMATION SKETGH
DRAINAGE AREA
Q‘l = 7&9&\}(&!0@) W) =
Qz = — Twz = .
(1318 IV AT ¥
’ : / . /
( Q) = DESIGN DISCHARGE, SAY Qpg ) S = 90,0052 /, L= 163 LNOO S, = Q_:_7i_
Q2 = CHECK DISCHARGE, SAY Qg ’ MEAN STREAM VELOCITY =
CULVERT CAR HEADWATER COMPUTATION 2 .
; g uw - >
DESCRIPT:;: a lecnart II:VLET CONT. OUTLET c:umm. HW =H+hy —LS, E x| § E E i COMMENTS
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G
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SUMMARY 8 RECOMUENDATIONS . / B ey 7 ya Lo LK
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ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

-
PROJECT: SUEZSTITION FLOM pesiGrEr: L1VTO 7/ ¥7
station: UOT+ 22 | DATE:
HYDROLOGIC AND GHANNEL INFORMATION SHLOR SKETGH
DRAINAGE AREA
Q.| = _i.(gl(QIW) TW = -
Q, = Tw2 - ITW‘-"____
oI5y i1/ o iBiz3]) }
_ ' 4 /
) (12 oesow oscrance, sar s ) = 00020 . 280 tioo s, = 088
Qz= CHECK DISCHARGE, SAY 050 . ’ MEAN STREAM VELOCITY =
cULvERT o HEADWATER GOMPUTATION 3 lr .
> - — b
oescmP;’:)T: | Q cn::r ::VLET CONT.  OUTLET czu;ﬂ;ox. HW =H+hy —LS, E% §§ g §§ COMMENTS
SIZE TYPE o HW Ky H de¢ ._Ez_ TW | hHy | LS, | HW |8 |3 w
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ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

proJECT: SYPESGUT oy FRY pESIGNER: LD 7/87
starion: 129+ 4.82 : DATE:
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
DRAINAGE AREA
O.I = 5(92 { -alt’o) Tw| x - Tws ’5Z8‘éz
Qz = T\\‘z = ——
witsiz/  olshss) 500
) ’
Q; = DESIGN DISCHARGE, SAY Qs ) 5= 0_002.’_ v= 157 : L/I00 S, = ./L}_é___
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CULVERT CAR HEADWATER COMPUTATION , 24 - E _ s
DESCRIPTION q  lcHart | MLET CONT. OUTLET CONTROL HW=H+b —LS, Exi2S| & % i COMMENTS
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7
5’% TRANG, 23S 0.1 {54010.2 (0.8]|3.2 14.65 [4-6214.691.12{4:3%5.46(7(7

SULMARY a R COH-.!END TIOHS

¥ NOTe ' Rafe Ak Fro{(z, annfr sis L true waler surfaee elevs,

473 o201 1274 i

—

e Akl 5088
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ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

- N\ / .
pROJECT: 2UPRRST 10 i . oesicher: (MO 7‘/57,7
station: L1 lol 1 ¢ DATE:
HYDROLOGIC AND CHANNEL INFORMATION , SHLDR SKETGH
DRAINAGE AREA EL— )
"5919;14' .
. !
gl = —46—5-(@'00) ;:I i — anw: 506 Z-8'x¢ {CBC Tw=I55/.€!
2 - 2 =
EL.fﬁsf'_’V EL.’fﬂ"/' es7.47/ 4
ko ’
Q) = DESIGN DISCHARGE, SAY Qa5 ) o= 000D / L= 209 L/I00 S, = oTr
Qp = CHECK DISCHARGE, SAY Qg9 ' MEAN STREAM VELOCITY =
CULVERT cap ~ HEADWATER COMPUTATION 3 w ]
DESCRW:::;NR a  lcnart | INLET CONT. OUTLET c:NTS:)OL HW =H+hy —LS, £ Eg % % o COMMENTS
. HW + b
SIZE TYPE HW | Ke | H de .C_a_ Tw i |es,inmw|g |3 o ©
’ /| X 8
Byp [TRANS. [2)).¢ 01 |42U 02108 12.7|4.4 (4241 4.407 4.2 4.286.1

Kore: Boler” 15" v Slasfce probile analysis oo frd walos Stface e,

CHE AulH . B518Y
T47F 204903 10 74 ) L ‘J ,




ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

.
I EE N ER B N

PROJECT: SUREESTITION FLov, pESIGNER: /(1O
STATION: M DATE: Ci/87
HYDROLOGIC AND GHANNEL INFORMATION SKETCH

| SHLOR.
DRAINAGE AREA -Anea 206 1572 S
9= — W, = >1 - r
. . e ~1
N AN 7
;e !
Q; = DESIGN DISCHARGE, SAY Qps o= 0.00657, - 198 Lioo s, = 120
( Qg = CHECK DISCHARGE, SAY 050) : : : ' MEAN STREAM VELOCITY =
CULVERT cap HEADWATER GOMPUTATION a3 - ] )
DESCRIPTION o [chary | INLET cont. OUTLET CONTROL HW=H+h, -LS,  |Ex|485[ 4 2 COMMENTS
size | ENTR. wo | T kg | w | de | %520 [tw | w Jis,|ww |8 |3&] S su
TYPE D 4 c 2 0 0 Pt oYy
F ol :
20" [fkan] 1 092 270 10.2 107 |15 225 | — |z.2d|120|1.68)270\4.0 IE.

SUMMARY 8 RECOMMENDATIONS

AT
LT wmy ey 10 T

D ——————

cie Polt 5/8%




ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

PROJECT: DUPERS T Trom Fes™ oesiner: L0 7/%>
STATION: ./_ZQ_S_.{ZE_ DATE:
HYDROLOGIGC AND CHANNEL INFORMATION ' SHLDR SKETCH
DRAINAGE AREA ___ | EL.
- ro,
o = 5bb (Qioo) Tw = " Z-10"x¢" cte wlEZ510
02 = . Twz = | =
L e Ny K -\M"‘—f
£L!577_.‘_¢7/ euls 78_._-4@/’ RS 3l VAR
/ ’ !
( Q; = DESIGN DISCHARGE, SAY Qyg ) S%*= M L= 182 L/100 S, = Q_i?____
Q= CHECK DISCHARGE, SAY Qgq ' i MEAN STREAM VELOCITY =
CULVERT CAR HEADWATER COMPUTATION 2 - ]
DESCRIPTION, a lcnary | INLET conT. OUTLET CONTROL HW =H+hy —LS, Ei :_'_,’g "é,_‘ %Q ' COMMENTS
( )
size | ENTR. WL B oww | kg | M g Xl frw | wg | s, w1838 © ™
/., /] X
10'%6 283 0414 4410.2405515.0(4.5 1495351215315
S SuLuARY a COMUENDATIONS " o ey Lo ;
NOTE! Refer ?D wially sultede /’“’Df’(é mqu‘ i B frud. weley swface elew |
' . Cre ACH B/5%
?{:‘-_5 204003 1273 . ‘ : S
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ARTZONA DEPARTMENT OF TRANSPORTATION

STRUCTURE SUMMARY SHEET

LOCATION DATA
Highway: Superstition Freeway (SR360)
Location: Ellsworth Road - Ironwood Drive
Project No: F-028-1-313PE, 513C

DESIGN DATA
Frequency (O Years

STRUCTURE DATA

Station Cremod R, Men € <74, |a26+92.47
Drainage Area n -
Design Frequency and Dischgrge ](oQC:QS
Type, Size and Length &f Structure 2-10 3 % 153¢CBE,
Inlet and Qutlet Treatment (headwall', end INLET - —
section, etc.) . DUTLET - —

- 1493 28
Invert Elevations and Slope in Percent o yr. 149248 =0 . cns52)h
Subgrade Blevation ]501 e
Allowable Headwater Elevation \Sop 2% -

5 .
Design Headwater Elevation LS “TS__—:_?’_
Record High Water (if Applicable) I
Natural Channel Velocity —
Culvert Outlet Velocity " 0.2
LINEL

Outlet Protection {type) : CHANNEZ
Ponding Beyond Right-of-Way - Reference |
Paragraph B 6 C 10 A -

COE & VAN LOO CONSULTING ENGINEERS, INC.

CVL-8-0097




ARIZONA DEPARTMENT OF TRANSPORTATION -

STRUCTURE SUMMARY SHERT

LOCATION DATA ‘ ‘
Highway: = Superstition Freeway (SR360)
Location: . Ellsworth Road - Ironwood Drive
Project No: F-028-1-313PE, 513C

DESIGN DATA
Frequency \or Years

STRUCTURE, DATA

Station " Mep € ara. Lot B0

Drainage Area | -

Design Frequency and Discharge Selchs

Type, Size and Length of Structure o 2- B'X«ie'xIZ@’CB,C.

Inlet and Outlet Treatment (headvall, end INLET - -

section, etc.) , OUTLET - \-l-EﬁDuiltL_l;_\_f_\f_ngg_'—';ApPou

Invert Elevations and Slope in Percent DU:;!:] 5\?2,‘%;-9 = 0. o3

Subgrade Elevation _ 1529 A0

Allovable Headwater Elevation ‘ 1925 42 L
Design Headwater Elevation , . 5512565?__

Record High Vater (if Applicable) | -
Natural Channel Velocity
Culvert Outlet Velocity _ Tl fase—
Qutlet f’rotection (type)

Ponding Beyond Right-of-Way - Reference
Paragraph B 6 C 10 - -

COE & VAN LOO CONSULTING ENGINEERS, INC.

CVL-8-0097




ARIZONA DEPARTMENT OF TRANSPORTATION

STRUCTURE SUMMARY SHEET

LOCATION DATA
Highway: Superstition Freeway (SR360)
Location: Ellsworth Road - Ironwood Drive
Project No: F-028-1.313PE, 513C

DESIGN DATA _
Frequency |op Years

STRUCTURE DATA

Station SignaL. BuwE Rp, Meb & < 1129+94.49
Drainage Area o -
Design Frequency and Discharge A6 Zg._-ks
Type, Size and Length of Structure 2- a‘xb'xlsﬁ €. BC.
Inlet and Outlet Treatment (headwall, end [NET - -
section, etc.) o , OUTLET — -
- 185251%

Invert Elevations and Slope in Percent ,uv-15242%2 Q.2 0.0 Y
Subgrade Blevation ‘ \ 53§ =
Allowable Headwater Elevation ' ' 1532 Q’% i
Design Headwater Elevation | a%
Record High Water (if Applicable), -
Natural Channel Velocity . -
Culvert Outlet Velocity | ' 1.7 %am;_

' : LINED
Outlet Protection (type) CHAAEL

Ponding Beyond Right-of-Way - Reference
Paragraph B 6 C 10 ‘ —

COE & VAN LOO CONSULTING ENGINEERS, INC.

CVL-8-0097

‘



ARIZONA DEPARTMENT OF TRANSPORTATION -

STRUCTURE SUMMARY SHEET

LOCATION DATA
Highway: Superstition Freeway (SR360)
Location: Ellsworth Road - Ironwood Drive
Project No: F-028-1-313PE, 513C :

DESIGN DATA
Frequency |00 Years

STRUCTURE DATA

Station Mep & St 6l +o0
Drainage Area ~

Design Frequéncy and Discharge ‘ 42 3655

Type, Size and Length of Structure z-e’xe"x;oq 'qac.
Inlet and Outlet Treatment (headwall, end IET - . .
section, etc.) , ouTL'F‘-T'- \-\EAMM.L-DJNGE:?AP\?OLX
Invert Elevations and Slope in Percent otl-r_-{g:?ﬁ&@:aaogash
Subgrade Elevation j gscg—'—i
Allowable Headwater Rlevation 19486G et )
Design Headwater Elevation l;ﬁiz_f?%f
Record High Water (if Applicable) -

Natural Channel Velocity -

Culvert Qutlet Velocity : & | Vhic,
Outlet Protection (type) : 51':10_;:\1{3 BagI)

Ponding Beyond Right-of-Way - Reference :
Paragraph B 6 C 10 _—

COE & VAN LOO CONSULTING ENGINEERS, INC.

CVL-8-0097




ARTZ(ONA DEPARTMENT OF TRANSPORTATION

STRUCTURE SUMMARY SHEET

LOCATION DATA ,
Highway: Superstition Freeway (SR360)
Location: Ellsworth Road - Ironwood Drive
Project No: F-028-1-313PE, 513C

DESIGN DATA

Frequency |pg Years

STRUCTURE DATA

Station - Mes & sra. WRbtroo

Drainage Area | O, O SM 2',
Design Frequency and Discharge ' i&gﬁg_’_
Type, Size and Length 6f Structure . - 3Q X lﬂ% RCP

Inlet and Qutlet Treatment (headwall, end

section, etc.) THLET 300""*-5-'?' L. HE&__&_L!,:S
xn-\seqﬁ— '

Invert Blevations and Slope in Percent VT 15622, 42000667

Subgrade Elevation | ‘ 572 be
Allowable Headwater Elevation 1572 e
Design Headwater Elevation A8
Record High Water (if Applicable) -
Natural Channel Velocity -
Culvert Outlet Velocity 4.0 fse
Outlet Protection (type) ' NOoNZ
Ponding Beyond 'Right-of-Waj.r . Reference

Paragraph B 6 C 10 | -

COE & VAN LOO CONSULTING ENGINEERS, INC.

CVL-8-0097




ARTZONA DEPARTMENT OF TRANSPORTATION

STRUCTURRE SUMMARY SHEET

LOCATION DATA

Highway: Superstition Freeway (SR360)

Location: Ellsvorth Road - Ironwood Drive

Project No: F-028-1-313PE, 513C

DESIGN DATA
Frequency L_g;Years

STRUCTURE DATA

Station L ME.D €. =m 1205 +2.0

Drainage Area
Design Frequency and Discharge

Type, Size and Length 6f Structure

ot
_S99cds

2-10 Xb ' 1182 C.R.C,

Inlet and Outlet Treatment {headwall, end
section, etc.) | OuTLET- H EADW Al W il s‘?ﬁlpeau

Invert Elevations and Slope in Percent
Subgrade Elevation

Allﬁwahle Headvater Elevation

Design Headwater Elevation

Record High Water (if Applicahle)
Natural Channel Velocity

Culvert Outlet Vélocity

Outlet Proteétion (type)

Ponding Beyond Right-of-Way - Reference
Paragraph B 6 C 10

COE & VAN LOO CONSULTING ENGINEERS, INC.

CVL-8-0097
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<1

SUPERST!TION FREEWAY . 0 400 800 1200 ftome [STATE]  eeostcr na. [ MEET] IO T L ,
ELLSWORTH RD.—1{RONWOOD RD. . e — [T9 [wlromens3 .

200 Scale in Feet

MARICOPA COUNTY — PINAL COUNTY LEGEND

ELISWORTH DETENTICN BASIN STAGE-STORASE-DISCHARGE DHTA ====="-—PROP. DRAINAGE INTERCEPTOR CHANNEL N
Yol af’ = 0.0 68.2 189.7 314.1 817.¢ E50.0
SOUTHERN AVENLE Dev. (f =+ seo s e s e X—{ ._PROP. CULVERT STRUCTURE
Ootflow (ofs) = Q.0 21.3 35.6 45.7 64.1 58%5.9 .
NS --PROP. SPILLWAY
| CHARMEL - { 568 Lol ] YR.PEAK DISCHARGE (CFS)
it -
orics from i 1o Zeew : | vtries from 501 10 22 Vorics From & #5541 = —DIRECTION OF FLOW
Y Ty Y Y due to Shcet Flomw
E/sportt Foosd Emerae
Dz Famiorr Sasie? 6pr//r€6;rw

Storape ¢24 = G LTS

A Shgrge Erew 7 AL

0 Yo Eier = IV E
m

1140

ia.-—_ 130 Sigrres Buntbe

CHALKEL - 2

!Ez(saa\
ER———
’ |

I

: AR ﬂye/rﬁa;‘exﬁ'w
| Cotlectiorr Chanmel .

‘\
CHARVEL - 4 b _
(UPPER § LOWER)
NORTH DETENTION BASYM STACGE-STCRAGE-TISCHARGE. DATA

567
. 210.3  367.5 535.1  €87.8 711.6
: JOLTHEEN AVENLE 44.0  48.0 52.0 55.0 $6.0
. T T Y I !' ¥ 324.8  471.2 5441 593.0 1128.4
N CAL North Defertra?
] Basrrr
QQ Shorage (5l T O8I *\
Aer. Shorqge EVEe = /555 . u
2 OO Yar Srtrissa 7 o | 38 204 17t t\'
3 %, | N
e Emergency (AP Sﬂd/?‘ﬁ \‘\ b 45 \]‘
3 Spitoar —  Dizfemntion Sosin o & M ) g
~ N2 A Exisr. Lavae
S 3 p Staruga Vol » Too4F v - Y H_] 2
vy :;r.! /m/a & =rsgad -{:/ s ~t Y %
o AL ST T 2y N o &~ w uwy by w [=4
3 g 2 2 £ = WNE OYG E g Clime:d 8 s S § 8 8 g g
T Emergency P - [N - = « ™
o i 72 o N i
i H \ CHARMIEL - i 4 ) SN R CHAARIEL -7 | l
—e A e A Py A . 1 A N
T oY 33
- Knprrt-of rurct? on
£ o 39¢ CHAWEL -& from ﬁfdié%ngmccrmg
- ;L%A =
= = ~ = ’T-‘=I="_ _— - ——
— = == = = . = =
[ —
T |
: N
\ !
il 554
- g 1
HUE M| ARIZONA DEPARTMENT OF TRANSPORTATION
Z SCUTH CETENTION BASTN STAGE-STORAGE-DISCHARGE DATR o L Pver 1918 HIGHNAYS DIVISION '
27 a7 COE L VAN Lo CONSULTING
CHECKED AT A ] ENOINEEAS THE.
Volume f(af) = - 0.0 105.1  165.9  241.3 323.3 323.2 e
Elev. ({ft} = 49.5 53.2 55.3 58.0 . . :
¢ outtion chl; = . 0.0 260.9 328.8 395.4  440.5  sEL.3 : OFFSITE DRAINAGE SYSTEM
§ - REE [ OCLToN
SHEET F OF
z A £ Pem@‘z]l:

—— ‘ , j ]_ oF

|
' : - PLATE 1




- -

PATE

LOCATION

REVSIONS

FHSHED PLANS

SURVEY MO,

SUPERSTITION  FREEWAY

o 400 80 1200
ELLSWORTH RD.—IRONWOOQD RD. -
cale in
MARICOPA COUNTY — PINAL COUNTY nree
FLISWRTH DETENTICN BASIN STAGE-STCRAGE-DISCHARGE [ATA
sournERn AvENE mime - oo @i g B ene Seo
outflow {cfs) = 0.0  21.3 35.6 45.7 64.1  585.9
CHAAMEL - |
ﬁ,
Y Viress From ol fo 2500 | Yiries from 3 to Te? Viaries from O 7o 341
% i Y Y 7 7 due o steel Flow
%
EL/Shorrt Roas &
% D Faniorr Oasisr 6213%”@ %
3 Sterage ¢of < G/ TAE 3
§| | i 33
N g g & s5&fg g & |8 8 g e
CHAMUEL - E

&E

cAR &Vé/z%w‘e¥79/ AN
Collectiorr Chanmel "\ o

LEGEND

=====-—PROP. DRAINAGE INTERCEPTOR CHANNEL

PROP.

 ——PROP. SPILLWAY
100
-—-DIRECTION OF FLOW.

\\
/ |

FHNA
REGON

TOTAL

SHEET
STATE PROJEET NO. w0, | oEETS 45 BULT

|

L F-02871-513

CULVERT STRUCTURE

YR.PEAK DISCHARGE (CFS )

b
3
\
¥
X
g 8 8 g

_/Isez@as)

CHAMEL -4 N
CLPPER ¢ L OWER)

5&7
. NCRTH DETENTTON BASIN STAGE-STORAGE-DISCHARGE DATA
! - Voltme {af) = 0.0 63.5 2103 3675 5351  667.8 7136
SOUTHEECK AVEANLE CHAMUEL -5 Elev. (ff) = 36.0 40.0 44.0 48.0 52.0 55.0 56.0
Y 1 T 1 1 outflow (cfs) = 0.0 272, 384.8 4702 S4e.1 593.0 11284
\‘\_7.\\ 2
AN
\\'\ ‘\ / /7 .
CA R Alawtty Deferiiar
\& Sasrrr
QQ: Srormge ol < R8T E ~
Atar. Stoape. ETevt = (5557 S - ¥
» 100 $tar St fi5m 7 AN | 35 204 Varld :
N T, | §
~ Emergency AL South \\\ \\\ 95 R
3 Spitwy —  Daferniion Bastn w2 N H Exicr. Laves 8
5 Shruge Vo 3004 F Y N HH : R
& ax Srorzpe &lar 5500 N T3 §
BL I EA ] e, L . ] P ud L3 i _ u o s =] u (=] Ly [=]
g g g g 2 € E R A N T g g 8 8 8 g g 8
Shar % \
X == I3 pobt.of ey runct? only

| 555

SOUTH CETENTTON BASTH STAGE-STORAGE-DISCHARGE DATA

Volume (2f} = - 0,0 105.1 165.9 241.3 300.9
Elew., ({ft}) = 49.5 53.2 58.3 58.0 60.0
outflow (cfs) = 0.0 260.9 328.8 395.4 440.8

340.0
61.0
981.3

from Tador Engrrearing

=

——

N DATE ARIZONA DEPARTMENT 0F TRANSPORTATION
DESKH T4 Hper  1208) HIGHWAYS DIVISION
DRANH Larn E7Zrd cOE & VAN Loo EnusuLﬂwﬂ
CEED Vw.(u 5}3@ NMGIMEERS INC,
APPROVED -

OFFSITE DRAINAGE SYSTEM ;
ROOTE WEPesT CECaTon s
SHEEY 7 OF 7

BRUNING 102548.1
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DATE

LOCATON

REVISIONS

FRESHED PLANS

SUAYET NO.

SUPERSTITION  FREEWAY

ELLSWORTH RD.—IRONWOOD RD.
MARICOPA COUNTY — PINAL COUNTY

SIG AL,

AQUTHELY  AVE.

ALELS O 8

Vel

- e

DETAH/NL

JGNAL BUTTE DAt

(PRoPOSED)

—

SULLL0G FLOooDigy

PROPOSEL

WEEKES WaASH LAM

(PROPEIED)
APACHE JUNCTION DA

g <
o
74
3
g @ FEOAMRY S L
9 7 %
Y

IEl

#
o

#
1A
- S0 THEY
7

SYPERSTITION
FREEHRY W

]
N
N m
LOAND D
/\-..@-‘e &5 pase

: ANORTHELH
DIVELSION

CRROFPOSED)
AFACHE JUNCTION
FLoooway
\/ >
{ %)
y) -
74 g

o 000 2000 3000

800 Scale in Feet

FAMA
REGION

STATE prosct no, | SHEET

NO. | SHEETS | A% BULT

TOTAL

9 el

Y

LEGEND

C.A.P. OVERCHUTE

SUBAREA CALCULATION
COMBINED HYDROGRAPH

ROUTE HYDROGRAPH

DIVERT mxocnua-

ROAD OR STREET AS INDICATED
BRIDGE

FLOODWAY (DIVERSION CHANNEL)

CENTRAL ARIZONA PROJECT CANAL

D“EP ARIZONA DEPARTMENT OF TRANSPORTATION

84, HIGH¥AYS DWISION

5/E7 COE & VAN LOO o |

R
DESICH T Ofeveim
DRARY N Wesiiol
CHECKED PR S/88
APPROVED

HYDROLOGY SCHEMATIC

#

e

ROUTE

MILEPQST

LOCATON

/

BRUNING 101549- 1
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SUPERSTITION ~ FREEWAY
ELLSWORTH RD.—IRONWOOD RD.
MARICOPA COUNTY — PINAL COUNTY

DOUTHELY AE.

SfeAAl

7

LDE 74

SIGMAL BUTTE LAM

=
/

(PROFPSED)
BULOEG ELaoDwayY

(PROFOSED)

APACHE JUNCTION Lant

(FPROPOSED)

0

500 Scale in Feet

00C 2000 3000

FMYA
REGION

STATE pRosect wo. | SMEET

N, | SHEETS

TOTaL A5 BT

S R L R BT
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PEOPOSEL
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FLooowdy Fez) ]
-~ K2 i
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(co YT C.A.P. OVERCHUTE
2 i i
/ I (D SUBAREA CALCULATION
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N % |:] ROUTE HYDROGRAPH
v 3 / /N DIVERT EYpRocRAPH
= (24 £
X 74, .
Q v E —=-——— ROAD OR STREET AS INDICATED
X N S %] : .
£ N i | S—— BRIDGE
g : ¥ —
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£ ) e i
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H g bS
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AVE 9 };
g A \
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= SYPECSTITION OET PHE R, 15/80 ENGINEERS 1 ﬂ ; .
. NS EREEHAY Y 0D ol s
; B ! HYDROLOGY SCHEMATIC | -/
: : MORTHERH / TS
H ["’sozyfesfam y e T e I
SWEET [ OF [
BRUNING 1025431 ! ] [ !-—-—-—-n— OF_-

PIATFEF 2




