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LIST OF SYMBOLS 

a Gutter depression, in. 

A Cross-sectional area of flow, ft 2 

B Bottom width in a trapezoidal channel, ft. 

C Rational equation coefficient of runoff. 

d, D Depth of flow at the curb face, ft. 

Depth of flow in an open channel, ft. 

Diameter of a circular section, ft. 

DA Drainage area, acres 

dc Critical depth, ft. 

DHW Design headwater depth, ft. 

E Interception efficiency of an inlet. 

Eo Ratio of flow in a chosen width, usually the width of a grate, to 

total gutter flow. 

B Acceleration of gravity, ft/s/s. 
H Total head loss due to entry, exit and friction losses, ft. 

HW Headwater depth, ft. 

Outlet control water elevation. 

i, I Rainfall intensity, in/hr. 

K Conveyance; the quantity flow rate divided by the square root of 
.- 

the longitudinal slope; 0/ ,] S 

Ke Entrance loss coefficient 

L Overland flow length, ft 

Length of inlet, ft. 

Length of pipe, ft. 

=T Length of curb-opening or slotted drain inlet requ'ired for total 

gutter flow interception, ft. 

n Coefficient of roughness in Manning's equation. 

P Perimeter of a grate opening disregarding bars and neglecting the 

side against the curb, ft. 

0 
3 Flow rate; discharge from contributing area, ft /s. 

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

3 '  not intercepted by an inlet, ft /s. 



Intercepted flow; the portion of total gutter flow which is 

3 intercepted by an inlet, ft /s. 

3 Total discharge from contributing area plus bypass flow, ft /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, ft/ft. 

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

cross-slope of the pavement, ft/ft. 

Spread of water on the pavement, ft. 

Time of concentration for use in the Rational Method, min. 

Tailwater elevation, ft. 

Velocity, ft/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/S ). 
X 
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460  K K  S L S 2 2 O  
K K L O C A L  RUNCFF I T  ELLSUORTH A N 0  F R E E U P Y  --I$ 4"- . . .  

4 6 2  P R 2 0 !#I! 

I*;. 

477 R S 1  E L E V  5 6 .... --4,8 ............... s "  --- ........ 6 i 7  - .... 9...- -. ... 2' 
0  ill 

479  S E 5 b  74  7  5  :.% . 



i 

100-Year 24-Hour 
c Peak Discharges ( c f s )  

OPERATION STPTICV 

HYQROERAPH AT S U S l 6  

ROUTED, TO F.9' 1 

I) 
HYDPOGRAPU A 1  SU51; 

2 COHBlhEO BT C% llil 

m .  ROUTEC 1 0  PO11  

HYOROGRdPH 8 1  SUB I 2  

2 COVBINED d l  ~ 0 1 1 2  

e ROUTE0 TO n o 1 3  
. . . ~. ~~~ 

HYOROGFAPH I T  SUB14 

- . -  2 COWBINEDAT - -  C 0 1 1 4 - - - -  -* ; HY3ROGRAPH PT SL'B 1 6  
~ ~.~ . .  . .  ~ .~~ 

e ? COMBINEO AT C G L I 6  

HOUTEC 1 0  RC17 

0 HYCROGRI?H AT  SUB^^ 

- 
ROUTED TO RC19 

HYDROGPAPH &T SllBS I 

0 HYDROGRAPH a 1  BRKOL7 

RUNOFF S U f l F I R I  
FLOU I Y  C L B l C  FEET FLR SECONC 

1 l r E  1h 65U9P. &PEL Ih SGULRE P I L E S  

FEAK 1I)lr CF A l E R I G E  FLCL F 0 9  VAXIVUH FERICD 
FLCY PEAK 6-HOUR 24-HOUR 72-HOUR 

2457. I? . l ' t  426.  133. 167. 

2 '52. 12.ZC. 426 .  133. i n @ .  

163'1. 12 . :~  26e. 84. 6e. 

3581. l2."6 6q4. 217. 175. 

32'1. 12.C5 654 .  217. 175. 

ePS1.N n r r 1 M u n  TIME OF 
l R E b  STAGE M l X  S l r G E  

1.86 

1.86 4.99 12.25 
.~ . -  

1.19 

3.05 ~~ . . ~- 

3.65 5.92 12.25 

314. 5.32 6-18 12.50 
.. .. ~ . . 

ee. 1.37 



. . . ~. . . . .- . . 

RLXOFF SUHPARV 

50-Year 24-Hour FLOW IN CUEIC F E L T  P ~ R  SECOND 

Peak Discharges ( c f s )  
TIHE ID  OURS. LREI IN S R U ~ R E  FILES 

F i 4 K  TIME OF ~ V E R ~ G E  FLOL  F O R  PIXIPUM FERIOO 
OPESLTIJII I l A T I C H  FLOO PELK 6-HSUR 24-HOUR 72-UOU3 

HYDIOGRAPP AT SUSf4 2'9,.2. 12..>C 365. 113. 91. 

RCUTEO TO RO'.7 17Y1. 12.25 363. 113. . 92. 

HYDROGRAPH .AT SUB<B i3e.5. 1 2 . 0 ~  229. 71. 57. 

2 CQMBINED P T  CDlFR 3152. 12.03 592. 184. 149. 

ROUTEC TC RO 5 2636. 12.Z5 5'2. 184. 195. 

HYDROGRAPH AT SUBl?  2121. 12.25 469. 196. 118. 

~ ~ C C ~ ~ I . ~ ~ E O  C3110 4757. 12.25 1258. 351. 267. 

ROUTiO TI) R O l l  4 3  12.53 l "58 .  331-  2b7. 
- ~ . ~ .  . .- . . . .. 

HYOROGRAPH AT SUB12 1801. 12.00 29C. 93. 75. 

2 COMBINED hT COI 12 5128. 12.25 1?53. - 424. - 313. 

ROUTED 70 ROI3 5 ? 2 7 -  12.5n 1353. 124. 543. 
. -~ -. . .... - . . .. . .~ .. .. ~ . . ~ ~  . 

HYORCGRAPH AT SUB14 1519. 12.UC 320. 102. 82. 

7COU8IUEDAl. - - -  X O 1 1 4  ~- .- 625)  12.25 -1671. 526.--425. 

HYDROGRAPH AT SUB16 812. 12.10 176. 55. 44. 
~ ~ . ~ . ~ . ~  - .. .. 

2 CO'4BINEO PT C0116 7245. 12.25 1847. 501. 469. 

POUTEII TO - R017 6817. 12-50  . 1 8 4 7 . -  581. - 469. 

HYCROGRAPH 11 SUBIS es r .  1 2 . q ~  179. 57. a&. 
. - . . . ~ .- . ~ ...- ~ ~- .. . . - 

2 COMBlhED AT C i l l l 8  7924. 12.25 2?25. 638. 515. 

ROUTEC TO -- . . R 0 1 9  6645. - 13 -00  - - 1 9 1 5 . ~  631. 514. 

HYFROFRAPH A T  su12: b e 9 .  12.25 154. re. 38. 
. . 

i CGWBIYEO JT C 3 1 i 5  6e55. 1 3 - c c  2195. 685. 55:. 

ELSIN 
AREA 

MLXI?IU* 
STAGE 

TINE OF 
MAX STAGE 



.... . . -~ ...... ~ ~~, . . . .  ~.. . ~ 

. . .  . . . . . .  . . . . .  * H V W S G ~ L - H  61  s u e c i 2  72. 12.?.> 1 2 .  4. 3. i.12 
. . . . .  :,;>:.~.:.. J 
. . 

4 COIP1,IEO I T  EASIbZ 3556. 13-55  1273. 411. 5.1. 7.84 : .i ' 
.: ROUTE0 19  RODAIE 4O8. 17.25 491. 320. 25e. 7.64 49-92  17.25 
'2 
7 .  ROUTED 1 0  RBAIY 498. 17.25 401. 316. 257. 7.e4 

HYOIOGHAFH AT lU8212  47. 12.5C 9. 3 - 2. 0.37 .! 6 
HYOPOGRIPP LT SUB214 113. 12.5 i  23. 7. 6. C.17 

(Z 3 COABItlED AT ~ 5 2 1 4  508. 17.ub 559. 3ze. 265. 8 - 0 8  
. . . .  . . . . 

HYCRnSRlFH AT SUR28 448. 1 2 - 7 5  129. 42. 33. 0.99 ; c 
. . . . . .  . . POUTED TO RCZ8 426. 12-75  125. *2. 34. 0.99 . ~~ ~ ~ . .~ 

. i C: 
. ~. HY3kCERDPH A 1  SUtl l '  313. 12.53 63. 2 0 -  16. 0.45 

2 CO*BlhEO AT C i 4 l  6119. 12.75 19L. 61. 45. 1.44 
C 

. . . .  OIVEPSION TO - 0 4 "  3?5. 12.75 0 5 .  31. - 2:. ~ 1.44 . . - .. z ~ . .  

HYGPOGRAPH AT OIVIC 355. 12.75 9 5 .  31. 25. 1.44 
......... . . . . . .  . .  ..................... . . . .  . . . . . . . . . .  . . . . .  . - .  .- 

ROUTE0 TO ROlL St+. 13.JU 96. 31. 25. 1.44 

. . . . . . . . . . . .  HYOROG*bPH 6 1  tUY216 241. 12.75 76. 25. 21. 0.55 . . 

2 COMBINE0 4 1  CJ?lC 541. 1 2 - 7 5  172. 56. 4:. 1.99 
- . . . . .  ................... ......... .- ...... .. . .. . ..... 

ROUTE0 TO R0216 5 0 9 1  13.00 171. 56. 45. 1.99 

~ HY3ROGRAPHAT--REO45---.-395.--12.75 9 5. ------ 31. 2 5. 0.00-. 

ROUTE0 TO R341 286. 13.06 73. 3U. 25.  0 . 0 3  
.......... . . . . . . . . .  . - .  . .  -........... .. . . ... ..... - .- - -  .- 

HYDROGRAPH AT IUB24 581. 13.90 234. 77. 62. 1.84 

..... ROUTE0 TO - -  - - - -RO14 565. 1 5 - 2 5  2:). -. - .  17. . 62. 1.84 .- - -. 

HIO?OGRLPH A7 SUCZC 211. 12.56 46. 14. I.?. 0.32 
. . . . . .  .--...-.. . ......... . .......... . . . . . . .  .. . . . . . . . . . .  . . . . . . . . .  - .- -. .- - - - 

2 COtlBlNEO AT CCt6 641-  1 3 - 0 0  277. 92. 74. 2.17 

ROUTED 1 0  . . . .  ~ . R c : ~  . .  633. .. 13.25 . -273.. . . .  91. ....... ~ . 7 1 .  .. 2.17 . .  -.-.L._.--.--.--- 

. .  L c n n B r h f n  A T  c;?7 RRI. l 3 . d ~  :6t. 122. 9e. 2.17 
. . . . . .  . . . . . .  ... ~. 

. . . . . . . :  HYDFOGPAPH 4 1  SUP218 477. 12.7: 15C. +9. I G .  1.21 
(~ 

... . . . . . .  2 CO)?BIt!ED AT - - COZl8 1274. 13.EC 514. 171-  .I?,€. 3.38 ~~ -. - - - . . 

'- 7 CC!3BIKED CT C'i215 1783. 13.28 685. 227. IRL.  5.37 
. -. 

C 
RCUTCD TO R2715 1779. 13.10 686. 227. 19:. 5.37 

H V D ~ C G R A P H  n r  s u e ? r .  257. 13.:1 117. 3s. $1. a.81 

I. ? EObPIuFO I T  c ; : 2 i ~  2336. 13.2: *"I .  266. 214. 6.21 

< CDUTEC TO !?LT 5 4 .  27.7: 5 4 .  35. 25. 6.21 €9.37 2 8 - 3 8  

L ... H#:R:<:L T!.D OF I!EC-1 .-. 
8 7 .  . c ~* ! . s  0 



. . . . 

10-Year 24-Hour 

'0  
Peak Discharges ( c f s )  

RUNOFF sunnAPv 
FLOU I N  CUBIC FEET PER SECOND 

TIME I N  HOURSI AREA I N  SOUARE MILES 

PEAK TIRE OF AVERAGE FLOU FOR M A X l l U l  PERIOD EASIN MAXIMUM ITME OF 
OPERATION STATICN FLOU PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

HYOROGRA,PH A7 SUBC6 1321. 12.00 . 233. 72 -  58. 1 .86 

'c ROUTE0 TO ROO7 1180. 12.00 233-  72. 58. 1 - 8 6  4 -25  12.00 
. - .... ~ . . 

HYDROGRAPH AT SUBC8 876. 12.00 145.  45. 36. 1.19 
C 

. . 2 COHBINED A T  C O I O ~  2056.  12.00 378.  117. 95 .  3.05 -~ . . . 

. . C ROUTE0 TO ROO9 1619. 12.25 378. 117. 95 .  3.05 4.89 12.25 
. . 

HlOROGRAPH AT SUB16 1378.  12.25 334. 95. 76. 2.27 
.C 

. ... . 2 COHBINEO AT ..COIlO-. . 2996. . 12.25 682 . .  212. 171. _ 5.32 . . . . .  ~.~ 

ROUTED 7 0  R o l l  2741. 12.50 682. 212. 171.  5.32 5.62 12.50 
. .. . . . . . .. . . . . . ~~. 

HYOROGRAPH A T  SUB12 1197. 12.00 197. 61. 50. 1 . ~ 7  

2 COMBINE0 AT C0112 . 3210. .. .12.25 8 7 7 -  273. 221. 6.69 . ~ . 

ROUTE0 TO R013 3176. 12.50 877. 273. 221-  6.69 5.78 1 2 - 5 0  
- .- . - .. .. ~~ ~ ~. ~ ~ ..... ~ . .  - ~ - .  . - . . .. -. .- . ~ .. . . .~ 

HVOROGRAPH AT SUB14 1023. 12.00 218. 69. 55. 1.39 

: - 2 COHBINED AT ... .vC0114---1010...-12.25 . ... .. 1093. 3 4 1 . - 2 7 6 .  8.0.8 - -. . 

HYOROGRAPH AT SUB16 506.  12.25 113. 35. 28. 0.90 
. . . . . . . . . . . . . . . . . ~ .  .. . . . ~..  . .. ~. . - ... - .- ~ .. . ... . ~ ~ 

2 COHBINEO AT C0116 4 5 i 6 .  12.25 1206-  376. 304. 8.98 

. . . .  . . . ROUTED TO RO17 .~ (393. . ..12.50 1205. 376.  304. . (1.98 . . 7.50 1 2 - 5 0  . .~ ~~. 

HYDROGRAPH A T  sueie 560. 12.00 120.  38. S O .  0.80 
. ~ . ~ ~ . ~ ~ ~ .  .. ~~.~~ ~ ~ . .  ~.~ ~ . . -. . . .. -~ -. .. -. . .~ 

~ . . . . . . .- . . . 
2 COMBINEO  AT-^..^ CO 1 18 4761. 12.25 1325.  414. 334. 9.78 

. ~. ROUTED TO . . R 0 1 9  .-.~ _4107. .. 1 3 . 2 5  1267. . 414. 334. . . 9.78 . 3 - 1 2  ... . ~. 13.25% . ~ . 

. . ! C  HYOROGRAPH AT SUB20 405-  12 -25  92-  28. 2:. 0.95 
i 

. . .  . .  . . . ~ 

. . .  2 COH~IINEO A T  c o ~ i o  4204. i3 .25  1329. 442. 351. 10.73 
G 

,. . . _ .  OIVERSION TO . 0120  2126.  - 1 3 . 2 5  678. 207. 167. ~10 .73  .~ 

C HYOROGRLPH AT BRKOLT 2078. 13.25 650. 235. 190.  10.73 

 VERSION TO OOUT 2078. 0.25 6 5 0 -  235. 190.  10.73 
f 

HYOROGRAPH AT OBRXO 0-  0.25 3. 0. 0. 10 .73  

c. HYOROGRAPH AT SUB218 16. 12.75 5. 2. 1- 0.06 

G 
OlVERSION TO 02LO 16. 0.25 5. 2. 1. 0 - 0 6  

HYOROGRAPH AT ClVZOG 0-  . 0.25 0. 0. 0. 0 . 0 6 .  . . ~ ~ ~. .. . . 

t HYOROGRPPH AT SUB262 60. 12.75 20. 7. 5. 0 - 2 4  



HYOROGRAPH AT ClV2C4 0. 0.25 * 
HYOROGRPPH AT SUB2C6 11. 12.5C 

OIVERSlON TO 0 2 ( 6  11. ' 0.25 
- 

4 
HYDROGRAPH AT 01V2C6 0. 0.25 

3 COM8lNEO A1 1 0. 0.25 

HYOROGRAPH AT REOIEG 2126. 13.25 

ROUTED TO ROUEEU 1958. 13.90 
4 

HYOROGRAPH AT SUB74 317. . -13.75 

2 COMBINE0 AT COT4 2259. 13.50 
~ . . . . ~  ~~ . . ~  .... 

ROUTED 1 0  ROT4 2161. 13-75  ., 
HYOROGRAPH AT SUET6 238. 13.75 

2 COMBINE0 AT C076 2405. 13.75 
. .  ~ -~ .  .- . . . . .~ .... . . 

DIVERSION TO OCAPI 0. 13.75 

: . . ~_ HIDROCRAPHAT -.OlV7CA . .2405.LS.75- .  . 

, OlVERSION TO OCAF2 1202. 13.75 
. ~ ~.~~~ . . .~ . - .  . . -. 

HVDROGRAPH AT OIV7CB 1202. 13.75 
4 

HYDROGRAPH AT RECAF2 1202. - .  13.15 

HYOROGRAPH A1 SU82C8 13. 12.50 
. .~~~ .. . ~ .. ~ . ~~ - . - - - . . . 

HYOROGRAPH AT SUBASl 33. 12.00 
4 

ROUTE0 TO ROBASS 302. 16.59 

OIYERSION TO BASS 302. 0.25 

HYOROGRAPH AT DIVBAS 0. 0.25 

HYDROGRAPH AT SUB70 203. 13.50 
. . ~. . ~ . ~ . -  . 

ROUTED  TO^ RO7O 199. 13-50.  -- 98. 34. 27. 1.35 

HYOROGRAPH AT SUB72 . 175. 13-50 100. 35. 28. 1.38 

2 COUBINEO AT C072A 374. 13.50 197. 69. 56. 2.73 

HYOROSRAPH AT RE72 0. 0 - 2 5  0. 0. 0. 0.00 
CI 

2 COl%BlMED AT CB72 374. 1 3 - 5 0  197. 69. 56. 2 - 7 3  

HYOROGRAPH 4 1  SUSAS2 41. 1 2 - 9 0  7. 2- 2. 0.08 

4 COMBINED 4 1  e4SINZ 1576. 13.75 687. 232. %El. 7.8% 



, .~ . .  -... . ~ .  - ... .. - - ~ . . .. . ,  . . . . ' ~ ~  
~ .. . . . . 2  

HYOROGRLPH AT SUBIS2 e l .  12.00 7. 2. 2. 0.08 

1 COLBINEO AT 8kSIN2  1576. 13 -75  6 8 7 -  232. 187. 7.84 

ROUTED TO ROBASN 372.  1 1 - 0 0  364.  222. 179. 7.84 43.49 17.00 

ROUTED TO RBLIN 372. 17.00 364. 221-  179.  7.84 

HYOROGRAPH AT SUB212 19. 12.50 5- 2. 1- 0.07 

HYOROGRAPH AT SUB214 47. 12.50 12. 4. 3. 0 .11 

3 COM8INEO AT C0214 378-  17.00 369. 227. 18J.  8.08 
.... 

HVOROGRAPH A T  s u e ~ a  187. 1s.00 69. 23. 19. 0.99 

ROUTE0 TO ROJB 176.  13.25 69. 2 3 -  19. 0.99 ~. 

HYDROGRAPH AT SUB40 128.  12.50 34. 11. 9. 0.45 
.. 

2 COUBINEO LT C040 249. 13.00 101.  32 .  28. 1 .41  

. .  .. . . DIVERSION TO 0 4 0  . 124. . 13.0O. -51.  . 17. 14.  . 1.44 . -- -. - - . . 

HYOROGRkPH AT O I V I O  124. 13.00 51. 17. 14.  1.44 
. .. ~ . ~ .  . ... . ~ ~ . . .- . . ~ ~~ .. .- .. ~ 

ROUTED 10 R04O 121. 13.25 50. 17. 1 4 -  1 - 4 4  

HYOROGRAPH A T  SUB216 107.  13.00 42. 14.  12- 0.55 . .~ - 

2 COMBINED AT C0216 218. 13.25 92. 31. 25. 1.99 
~ - - - . .~ . . . ~.. .. . ~ .. . ... . . . . . -. . . . - - . . . . . .. .. 

ROUTE0 TO R0216  216. 13.25 92. 3 1 -  25.  1.99 

r-..--.-. HIDROGRAPH.AT.-RED40 --124.--13.00 51. . -.. . -17.  1). . .--J.OO_- 

ROUTED 10 RO41 1 3  1 3 - 5 0  49. 17. 1 4 .  0.00 
. .. .. . . . . - - . ~ . .  . . . ~~ ~. . . . . ~ ~ .  . .. . ~,~ ~. ~~ ... . . 

HYOROGRAPH AT SU8J1 234. 13.75 121. * 3 -  34 .  1.84 

. . . ROUTED TO . .  ROJ4 . 232. - 13.75 120.  13.  34. 1.64 ~ ~ ~~. . . ~ 

HYDROGRAPH AT SUB56 86. 12.50 25. 8. 1. 0.33 . 
.. ~~... . ~ . . . .. - ---- .- .. . . . - . . .. ~ .. . --- .. . . .. 

2 COMBINED AT ~ 0 J 6  261-  13.75 142. 5%.  * 1. 2.17 

. . . . ~ . ROUTE0 TO R016 . 258. 1 3 . 1 5 ~  1*0. 58. 21. 2 - 1 1  . ~ . . 
: ., 

2 COM8lNEO AT C057 360. 13.75 189-  67. 54 .  2.17 

HYOROGRAPH 11 SUB218 187. 13.00 86. 28. 22. 1 .21 

. ... 2 COMBINED AT COZl8 516.  13.50 267-  95 .  77. 3 - 3 8  

C .. 2 ~ 0 ~ 8 1 ~ ~ 0  A T  C0219 722. 13.50 359. 126.  102.  5 - 3 1  

ROUTED 10 R0219 721. 13.5C 359.  126.  102.  5.37 
C 

. . HlOROGHAPH AT SU8220 1 1  13-50 64. 22. 18. 0 - 8 4  

C 2 COMBINED AT C022J 8 3 1 -  1 3 - 5 0  122.  149.  120.  6 .21 

e ROUTED TO ROUT 10.  28.00 40. 2 5 -  20. 6 . 2 1  63.18 28.00 



100-Year 24-Hour Outf low Hydrographs 



267 XI . R C ~ ~ S S  . "South" Basin Outlet Hydrograph .............. 
269 KO CUTPUT COClHDL VIPlLULES 

1PRNT 1 PR!NT CONTlOL 
IPLCT 2 PLCT CONTROL 
GSCAL 

~ .. . . 
0. HYOROORAPH PLOT SCALE 

. ~ .. 

HYGkOGPAPH fiOUT1YG D A l l  ~- ~ ................. 

27: RS STOfl46E RCU1It.G 
NSTFS 1 kUCEER OF SUBREICkES 

ITYP ELEV TVFE OF 1911. 11 COUOITION 

. . . . . .  ~ 

RSVR I C  
~ 

W.51 I N I T I I L  CONOlIIOK 
.L ... -. E.00 UORKING R-LNO 0 CCEFFICIELT . .  - . . . . . . . .  .... -. - .... 

2 1 1  SV ST3RAGE 
. . . . . . . . . . .  ... . . . . . . . .  

0.3 3:O.O 34O.G 
~~~ . . ~ . . . . . . . . . .  . . . . .  - - ......... -~ . . .  .... -..... 

212  SE ELEVAlIOk 
- -- .- - 

49 .Z C 
- - - 

6'.CO 6 1 - 5 6  

273 SL LOU-LEVEL OUTLET ~. . ~ 

ELEVL a8.5.1 ELEVATION ll CiNlER OF OLTLEl 
C A P E A  2n.27 CRCSS-SECIIOKIL BREA 

. 
.....-........... ... . -..COEL .......... 5.63 COEFFICfEMT- ........ . .... ~- -_ 

EXPL 0.50 EXPOkENT OF HEAO 

................ A*. a .  .~ 

COLPUTEO OUTFLOL-ELEVlIfOl D l l l  
. ... . . . . . . . . . . . .  . . .  - _ - ..... - .- . ~~ . .  - -  ---- -- -- 

OUTFLOU C . 0 1  229.62 2q4.24 269.86 275.90 301-55  327.76 158.40 3.95.35 440.80 
ELEVATION 45.5F 52.35 52.72 5 3 - 1 8  5 5 - 1 3  5 4 3  5 5 - 3 1  

.... ........ 
56.44 usz 66.011 

.. ........ ....... . -..- -. - .~ ~ 

DUTFLOU 442.12 4 4 7 ~ 4 ~  155.19 481.53 516.69 561.t4 635.81 725.e6 8q0.38 591.32 ELEVATION 6 c . c ~  ~; .es 6 i . lP  EC.17 6C.26 6 2 - 2 1  6t.55 60.65 6C.81 
. . . . . . .  6l.OC 

...-.. ... - .  - . . . . .  
STORI;E C . - 3  e1.40 92.10 I9Z4.C 12P.56 141.16 165.86 199.?1 

2 4 1 3 2  3&00 OUTFLOV C . C :  223.62 244.29 2-56 275.58 ZLI.55 
-& 558.40 3 s 5  9 5 8 0  ELEVATION 45.5; 52.35 5 2 - 7 2  53.13 54.*3 5 6  6 . 0  - 53.7: . . 

S7CR:GE 3.'n.C2 5F1.96 iG4.Gl 3P6-53 519.5s 314.52 3iC.25 325.95 332.59 3 3  OUTFLOY 04Z.12 447.49 459.7'. 481.51 I16.65 567.19 6'5.81 125.86 B4C.08 9-22 ELEVLTION 6 1 . - 3  6 I. .I 5 6C.l: Cl.17 6f.26 6*:.:7 61.5n 60.65 682.81 6 X  



. . , . . . . .  ..!.. . . . . . . . . .  .. ~. . .  .....: . . . . . . . . . . . . .  . . .  . . . . .  . ~. . . . .  . ............................. . . . .  . . . . . .  > 
. , " . . .  < . , . . . . . .  : ~.. ... : , ...'.e..,.:<:i-.... 2': : " . " .  ;,. .;* >.> ;... .. . . . .  - .. . - . .  . . . . . . .  . ... ~ - ~ 2 ~ - d - c ~ : s . : . ~ . 2 . ~ . > . > . < d : : ~ . ; . , . ~ . . ~ > ~ ~  '~ :. 
: ! 

I 
CA I408 ERMk PRD OUTFLOL STDWbSE STAGE D A  f lON HRMN OR0 OUTFLOL SIORAG? STAGE + 0 1  %Oh H I V N  0 AGE STAGE 

:1. 

(I. 
(. . 
P. 

a.  : 
.... G . .J 

0 . J  
'1.3 
I . ? 
c.: 
c. .  

. 0.:' 
r o c  i 7  0. o . is 
1+15 18 9. n.!! 
3*33 13 n.  . 8.9 
1 4 4 5  2: t .  C.3 

3.1' 
....... 0.0- 

c . '8 

c.: 
9 . . !  

. .....*... *...*.............*.......*..............*..*......*......*...*.............................*..............*.,...*.*....*. 
......... . . . . . . . . . . . . . .  ....... 

P E I K  FLOW T I I E  E A X l l C l  AVERAEE F L C I  
( C F S I  I H P )  .-Ha 24-PR 7 2 - k k  Z9.75-NY 

4 2 3 .  17.LO (CFS)  412. 249. 2 0 1 .  291. ~.~ .. 
CI~~CHCSJ 31.952 77.178 7 7 . 2 7 ~  17.27e 

(PC-FT)  2 8 1 -  e 9 5 .  495. 495. 
- .  

F F L K  STCkAGE T I M E  H L X T X U P  AVERLGE S T O R A G E  
( L C - F T I  I H 3 1  C-HR 24-CR 72-HF 19.75-Mil 

. . .  2 7 8 -  17.h3 263.  14C. - 113. 113. ................ . .  -- . ~. .~ - 
P E A *  S T Z G E  T l n c  n L x I n u s  L V E R P G E  STAGE 

( F F E I l  I H 2 )  6 - r R  21-bQ 72-HP Z9.75-H9 
59.22 17..,: 5d.72 5 4  - 3 5  53.4C 53.*5 



3 2 2  uu  basil + "North" Basin Outlet Hydrograph .............. 
324 KO OUTPUl COhTROL VAIIARLES . 

IFRNT 1 PRINT COLlLOL 
1PLZT 2 P L l T  COClRCL 
OSCAL I. HlCROGFIFh P L C l  ICPLE 

PSIFS 1 hU*BER gF SUEREACHCS 
ITYP ELEV TIPE OF I N I T I A L  CONDITlOh 

CSVRIC - 3 6 - 2 0  l N I T I l L  COAOlTIGh 
X O . i O  YORKIWG 9 AN0 D CCEFFICICLT 

3 2 1  SE ELEVATlO!I 3C.BO 3C.3t 10.PT 4 4 . 1 0  le.0' 92.10 55.02 56.00 
.. . . . . . . . .  . . . . . . . .  . . . . . . . .  . - ... - - - .. - ... - ..... ... -. .. 

328 SL LOU-LEVEL OUTLET 
ELEVL 36.09 E L E V l l l O N  AT CElTER OF O U l L E I  

. .  . . . . . . . .  ... CARE1 2 8 - 2 1  CRCSS-SECllONbL .#RE&.-- -- - -  -. 
COGL Y.60 COEFFICIENT 
EXPL E.5: EXPONENT CF HEAD 

C'IEL 55.OC SPlLLYIY CRCST ELEVATICA 
S?U I C  2Cn.JC SPILLUIV UIOTH 

C 2 E L  2 - 6 1  aEIR COEFFlCICNT . 
f X F i  1.55 EXPONEYl OF HEAC 

OUTFLOL : .  233.i8 252.21 214.17 5L1.76 334.62 375.53 427.82 191.53 592.96 
ELEVATIOI. 3 6 L  311-4I 29.44 4 L - P U  1C.52 42.C5 4 l . 6 i  15.89 - 19.35 55.00 

OUTFLCL 5 9 4 . X  E98.93 61L.5" 631.57 (65.59 115.58 785.68 e73.22 ?87.14 1128.37 
ELfVATION 55.:1 55.05 55.1; 55 -17  55.26 55.:1 5:-53 55.65 55.81 56-CO -. - -. 

COMPUTED S T C R b G i - O U l F L O k - E L E V A T I O h  OATA ... - .... - 
STORbGE ?.:u 12.35 36.28 19.11 t z .51  66.43 97.28 138.16 196.37 210.30 
SUTFLIL T.i.9 192.58 233.IP 252.I1 i 7 i z L 7  274.71 3G1.76 33I.62 375.53 3 e 7 l  

ELEVATIO? 3 t . ; .  3 3 . t ' ~  5p.54 5 ~ . e %  4r.i: *i . .r9  bc.12 1 2 . 3  1z.62 ?I- SO. ... 

STORAGf 2 2 4 r h <  ?.67.5C 924e.5 535.13 E6T.e' 668.49 665.98 612.36 615.61 618.74. . . .  . ~. 
CUTFLi, 421.92 u71.25 +97.'.3 545.14 Es&-6 551. iJ  598.93 610.CP 631.91 665.99 

ELEVAI IC!. 95.9" IuI 45.55 5w 5 U C  5i . ! l  55 -05  55.10 55.17 55.26 
. . ~. . . . . . .  . . 

STGXDSL Ca4.74 C 9 , . 5 5  bSl.J* 165.C: ll.1.:5 
OUTFLJI 1 1 5 . 5 ~  ln:.be r l f . 2 2  9 ~ 1 . 1 4  IL:&~:~ 

r, , s , . 7 . - \ ,  > c . x ,  = c  c ;  . .c  ,.c C : " ?  C' r, .  



Y. 8. : 
C. 0.: 
C. - .  0." 
E. C.? 
C. c.: 
F. C.., 
Y. 6 . : '  . . U..! 
6 ....... .- 6.8 
0. 0.1 
0 .  0.2 
0. - - 0.;; 
0.  c.0 

El! 551. 
59 520. 
L C  524.  
€1 - 537. 

FEbk FLCY T 1VE YIXlMYM PVERPOE FLOb 
(CFSI 111RI 6-HR 24-HR 72-HC 19.75-HR 

a 556. 17.25 (CFCI 55P. 364. 294. 294. 
IJ71CHES 1 G . 4 5 2  1 . 7 i t  1.726 1.726 

.PC-f 11 213. 122. 122.  122. 

Fr lK STO%AGE T1"E 
( P C - F l l  IYR 1 

36P .  17.25 

PEPI  STdGF TIME PAXIllUH $VERIEL STAGE 
(FEETI 1 t!P > 6 - b R  14-hh 72-HF i9.75-CR 
52.7- 1 7 - 2 5  52.35 95.91 * 4 . L E  44..'5 



3 4 7  KI( ~ 0 2 1 4  Sta 1109t80. Culvert  Out le t  Hydrograph 
Routed Hydrograph from "North" Basin ............ 

3 4 9  I 0  OUlFUT COhlPOL VARIABLES 
I P P h T  I P R l r T  C C l i P O L  
IFCOT ? PLOT CONTROL 
OFCLL 1. PVDRGSRLPV PLOT SCALE 

3 C C  HC HYDROEPPPH CGWelNbTlON 
ICOXP 3 NURRER OF HIDPOGLAPHS 1 0  COKEINE 

. . . . . .  .- .. ... 
HYDRO6PAFH PT L T # T I O L  CO214 

SUM OF 3 HIDROCRAPHS 

. . . . . . .  .....- ................ . .  . . ...... 
0 1  HCL HR3N OK0 FLOY . 0 4  MON HRMN ORE FLOY . D I  #ON HRVN CRD FLOW 0 1  1 0 4  HRMN OR0 FLOU 

L. . 
r.. 

- 0.  -- . 

82 551. 2 0 3 4 s  i i i  
R 5 5qq. • 2 E1GO 1 i 3  
64  597. . 2 0 4 1 5  1 1 9  
a5 5 q 5 .  - 2 1+3r IIL 
B b  5 9 5 .  . 2 :a95 1 1 5  

P E a K  F L C J  1 I ' E  ,---. ..... . *.. 
* L X I a V I  AVELLCE F L C i  ". .,." 7" ., ." ,=-.,. 



. - - .  . . . ~ ~  ~ . ~~. - .- -2 
+ ................................................................................................................................... 

\ 
PEAK FLt;.I 11°C YaXIaCR dYERLSE fLC> 

( C i s >  l ! r ~ l  6-PR 2 1  -HR 72-Hil i9.75-HR 
567. 17. . 1  ICFSI  t 6 C .  575. 3E2. 352. 0 

1 i * C k f S l  am645 1.724 1.724 1.72) 
lac -FTJ  i 7 r .  143. 143. 743. . 

. . CUWULITlVE C F C L  = T.bP SO M I  
. . . . .  

3 is 
' . ?  . .~ 

. , ................................................................................................... c 
. .  . ~ . ~ .  ~ . .  .............. b . " €1 lsworth" Basi n Out1 et Hydrograph 

L ............... 
JUIFUT CobTRoL V b l l A e ~ ~ s  

. . . .  ~. I P R L I  -- -. . 1 PRINT CONTROL' . . . . .  - -  .. .... . ........ . - . .... . 
IPLCT 2 PLOT CONTROL 
OSClL G I  HVDPOGRAF'H PLOT SCALE 

.. ~. . . - . .  - -  . . . . .  
HYCROGPDPH fiOUlIMG OPlD 

'+I1 R S  ST094GC R O U l I t E  . . . . . . .  . ~ . .  ~. ..... ~. 
VSTFS I NUHBCR OF SUBREACbES 

I T l P  FLEV TYPE OF I N I T I A L  CONOITIOL 
~. SSV3.IC---- 5 b . G 3 - - I h I T I l L  CONDIl IOL - -  . - . - -  - -  - -  

~ . 
X 0 - 0 3  WORMING R LNO 0 CCEFFICIENT 

.- . 
... - 4 7 8  sv .. ~ . STORAGE 6 . 0  - 617.6 - 6 5 c . a  . .. 

-~..-.--.-..a --- -. - - .  . .  .... 

E L E V L l l J l l  5 C . j ?  74.0(1 75.31 
. . . . .  . ~ . ~, . ~ .  . . . . .  . . .  

LOU-LEYLL OUTLET 
ELEVL 5 6 - 9 6  E L t V l T I O U  AT CEYTER OF OUTLEI 
CASE* 3.14 CILSS-SECTIONIL LREA . . . .~ . ~~. ~ . 

ClCL 1.6; COEFFICIEXT 
FXPL 1.5.' EXPOIEMI CF HELD 

... ~ .... ~ . . . . . . .  . 
~ ~ . . . . . . . . . .  ~- - ...... ~ . . - .. . . - -  .~ .-~ ~ 

SPILLVIIY 
ChEL 74rC' S P l L L Y l Y  CREST ELEVATION 

SPUID 2 6 2 e C 1  SPILLWAY LIOTH - ,. 
CCGU 2.bC YE12 CGEFFICIE>;T 
iXPY 1.5; EXPOt:CtII CF HELD 

. . 
$. . 

COKPUTEO OClFLDL-ELFVtT101 OPT& . . 

CUTFLOU . ~- ...: 15 .22  16.82 
... Z C  19.80 21.31 2e .59  2 5 - $ 7  ' 35 .55  45.7. 64.1? k3 

ELLYPTICI: - . .- C7.Cl 57.24 57.t5 57.99 5 e . c ~  55-13 61.54 65.16 -I*. o c  
C U T F L ~ L  64.66 63.45 7 5 - 5 3  9e.11 1:r.t~ n l . r e  zs5.e. r s i . 5 3  *+r.sn 585.86 

ELEVPTIOI; 
C 

74..1 74.24 7 + . i 9  74.16 7 4 - 2 5  74.26 74.45 74.64 7(.81 75.0C 
0 e 

COMPUTED STPRASE-OUlFLCW-ELCVPTI3fi  0 k I A  . ~ . . ~ . .  ~ ~ ~ . 

CTl f i4Gh C . . 3  34.76 42-47  5 7  6- 9 l . e l  126.51 1 ~ 9 . 7 4  31%6 617.PJ 
, .. Gulf LC* ,... 15.22 lb.S2 19.Ef 2&3 1 29-59  

C 
5 c . ! :  

29.C7 3 q5.74 
ELCVAT13C 64.1C 

- 57.;1 f7.24 E7.CE 9 7.?9 - - 55.65 55.7) 61.59 6 2 4  7 s Y  C 

* , . r . - ?  . -  - .  . . 

- P I ; I I B b ' a ' m ~  . < ,, 





WATER SURPACB PROFILES FOR CBBNNEL SYSTEMS 

Included are 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 BEC-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. 

- APPRNnTX TTT-R - 



FKM 'ID Q SIDE t-lwnml AT sUWRITICAt RKUIREd6) RtWmED DESIGN 
SmrION m a  ( F V W  FLMY DEPRI . RClW DEPRI OR FREEBOF31D m aEPIH 

( FT) (FPS) SUPW-a ( FT) ( Pr) ( FT) 

2586 

2586 

VARUs 

VARIEj - 
VARIES 



'N3 Q SLOPE l4WJM.M VEZDCITYm sxlFHxmcAL R E Q ~ I R E ~ ( ~ )  lzxmmED DESIGN 
STATION (=) (*'I'/FT) FTmJ - MAX. FIcw DEPIH OR FREBObRD DEPM DEpIH 

(FT) (FPS) SUPW-CRITIW (FT) (FT) (ET) 

(1) S P I m Y  AS l2tmNm mmms PLzsami m O N  BASIN. 
(2) UiMNEZ DESIC;NED AND BY MARICOPA aXWrY HI-Y CBP- 
(3) EiwtrION loo0 = 1050t00 
(4) WWlTON 1 W O  = 1113+50 
(5) WWlTON 10+00 = l205+40 

(6) BASED ON: m C A L  FLCW = 0.2 X (DEPIH +*/SG), SUPW-CRITICAZ, = 0.25 X DEPIH, 1.0 FWT MIN. 





1 1  S U P E R S T I T I O N  FREEYAY - AOOT 
LL-I n ~ r u u r ~ n  NO. nn~~rnmrmmin 

C s 13 CVL. R C V I S E D  l l l l r 1 9 8 8  
, SO 769 .011+51 .30  1 -015  

: 
- 

¶ ~ . m b 9 . 5 9  1 0 l S  
926.081969.55 1 .Dl5 

-015  78 .0  
: c 

f ; - m . z u  2 Y l l l  
.ole 

2 .nta :: € 



FO515P PAGE 1 
YATCR SURFACE PROFILE L l S T l N G  

SUPERSI l I lOh  FREEUAl - A001 
CHANNEL-1 ELLSllORIH RO. COLLECTION CHANNEL 
CVL. RZYISCO 1A1.1988 

SIIIIUN NVLH m r r n  Y.S. Q VLL n~ -I SURR nrrrrcn NGII BASEI LL NO l i v g ~ k  
ELEV OF FLOU ELEY HEAD GRD.EL. ELEV O C P T ~  D l 1  1 0  KO. PIER 

" 
O t > . L D  I*D.>q I . U t l  I + D O . A m a  3.Z-  1+IJ.+Jl Y.UU 5 . 0 2 D  • I O . U U  I . V Y  . Y . 0 0  ., a,<." 1II..,II 

4 - 3 9  0.11523 .022513 0.10 1.032 1 .OO 
: ( .. 

819.65 1467.04 1.114 1468.159 352.0 11.53 4.110 1413.529 0.00 3.035 4.00 10.00 1.00 0 0.00 , 



F0515P 
YAlER SURFACE PROFlLE L lSTING 

SUPERSllTlON FREEUAV - ADO1 
CHANNEL-1 ELLSUORlH RO. COLLECTION CHANNEL 
CVL. REVISE0 MA191988 

PAGE 2 

c 

SlAr1ON IYVL- U.5.  0 VEL AL H 6 l I  B A S t l  ZL RO AVSPR 
ELEV OF FLOU ELEV HEAD 6RD.EL. ELEV DEPTH DIA I D N O .  PIER 

I.., 

1 p * u a  ~ r * r . m  J-P .uu . . Y . ~ . . U U ~ .  I."" u v.vu 
- 

.'I 

1.032 1.00 ::I c 
1.19 il.11523 .001387 0.01 

" 
898.26 1469.19 2.316 1471.566 352.0 11.97 2.225 1473.191 0.00 3.035 . " 4.00 l0.BO 1.3c 0 0.00 ;I( 

8d>.*d A*bF.*U & . I S 8  l + b Y . Z D I  331.0 10.11 q.55I 1.IJ.bO4 0.OU a.B>> ..Om IU .UU 1.0s 0 0.00 

3.25 0.11523 .Dl6996 0.06 1.032 1 - 0 0  
:: C 

1 
" .. 886.67 1467.85 1.862 1469.116 352.0 15.93 3.942 1473.658 0.00 3.035 4.00 10.00 1.00 0 0.00 

L . l Y  0.113t5 Y I + #  I b  U.U* 1.UJZ I . Y U  

:: C 



UITER SURFACE PROFILE LISTING 
SUPERSTITION FRCEUAV - A007 
CHANIEL-1 ELLSUORTH RO. COLLECTION CHANNEL 
CVL. REVISED 111 .1988  

JI111UN l n ~ ~ l l ~ v ~ ~  .a. ILL L*LR~T s m r n r n ~ ~ ~  ~ b t ,  ~ l ~ s t r  ‘L  mu AYILVK 
ELEV OF FLOU ELEV H E l D  6RD.EL. ELEV DEPTH 0 1 1  I D  NO. P IER  



CHANNEL-2 SECTION & SUMMARY ........................... ........................... 
STA TO STA *Q100 FL ELEV BOT WIDTH DEPTH 
1112+00 1094+50 1 1511.1 6 5 
1094+50 1094+00 332 1502.0 6-8 5 
1094+00 1077+98 341 1501.8 8 5 
1077+98 1077+68 76 1 1493.4 8-20.83 5-6 
1077+68 1076+15 769 1493.3 BOX CULVERTS 
1076+15 1075+85 769 1492.5 20.83-8 6 
1075+85 1068+00 786 1492.3 8 6 
1068+00 1067+50 1227 1485.8 8-20 6-6.5 
1067+50 1050+00 1255 1485.2 2 0 6.5 
1050+00 1043+80 2238 2 0 6.5-7.5 
1043+80 1042+84 2586 RIPRAP SPILLWAY 

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

* s i d e  s lopes  t rans i t ion  t o  v e r t i c a l  a t  the box culvert6 



a 
ION. I 4 Y  3 4  1988 13:35:39 PAGE 1 

. 6 T ' f + 7 1 ~ l l + ~ 7  tStka->~J IS F a Y  d S T A T I O ~ ~ I N O  
,' 5fLtP7 AS QoTea :e8 T H I S  RUM EXECUTED ION. HAY 30 1985 13:05:39 .....*....*..............,.......,.*,...**.,, * ..... .... 

HECZ RELEASE DbTED NOV 76  UPCATLD M A Y  1984 
ERROR C3RR - 91 .!'2.11e94.?51?6 

-- .. """"".."........*..*...,.......*.......*.. r, 

=ti.. 
, . 41 ICHECK I N Q  N l N V  l D l R  STRT H E T R l C  H V I N S  P YSEL Fa -- I , icl.i-~. 2 .  c. 1. o.oos2G3 0.00 0.c 9. isir:4oo o.000 

i i:, 
, , ~ J 2 - - N P R O F - - t P ~ I F r F Y f - - - - - X S E C 1 ~ S ~ ~ t ~ E -  I - W F H K I - E  

-1-bO9 @.DO? -1.190 0.9CO 1.303 0.0'33 -1.000 8.0OI) 0.000 0.100 

J3 V A R I L B L E  CODES FCR S U I B I R I  PRINTOUT 

: , i r % . * t 8 - - 4 3 r 4 t l ;  ;.*.a E . * b - % . m b + h - P & -  

il 
1- 

i.--e- -PP 
! 





PAGE 3 



0 
YON. * A 1  3G 1983 15:?5:3? P4GE 9 

C 

-.:f I T H I S  RUN EXECUTED ION. 111 3 0  1988 13:05:43 

5 ............,.......*......................;- ..-***...- : ...-. .. -- .. - 
HECZ RELEASE DATED ? l O V  76  UPDATED I11 1984 
ERROR C3RR - 01.12.P31.4.IE.16 

- 1100kF.lf  AT-10~----hf*5t.SP153.L-*.55~5i - - ................................................ 
-- - . - i NOTE- ASTERISK ( r )  AT LEFT OF CRISS-SECTION NUWBEI I N D I C A T E S  1ESSAGC I h  SUNMIRY OF ERRORS L I S T  ' . < I 



POL. HAY 3 1  1988 13:85:39 PAGE 1 0  

e 
- E C M -  8 - ~ ~ ~ ~ F t + t - - D E P n t f t r ~ b t i ~ E ~ _ f f , - P ~ l B - - m D s F - I L f  * 





0 F0515P PAGE 1 
YATER SURFACE PROFlLE L ISTING 

4 SUPERSTITLON FREEUAI- mar 
CHANNEL-5 NORTH BASlU OUTLET HE0 ST4 1108.94 TO 1155r50  

---------4L-RE V t-sfo-nnrfS(l~$3vR-19n-i; i 

C:Ci STATION IYVEET DEPTH V.S. P VEL VEL ENERGY SUPER CRITICAL HG1l BASE1 ZL NO lVBPR I . ELEV-OF .rteu.-ELFv ~ H E I O - 6 R O . E L . - - E c E V - ~ E P T ) ~ - - - - - - - - - - O I L I D J I D .  --PIER------ - 

LlELEi4 SO SF AVE HF NORM DEvTn ZR 
-.+...-.rrr- rrrl+r.rrr.+rr..-.rl-t.r.+rr.++-rrlm+.r.rr++lr++++rr-.rrrr+rr+*-+rrr.rr..r..-r.ur ... r.+*r+.d.rwrrrr.-...-- 

.,-. 

C, 

\ :Ec::i .I! 
: x 

.. jQe , , ;  

5.00 35.88 0.00 0 0.00 ]I 110695.0G 1512.31 0.999 1513.309 567.0 15.82 3.885 1517.194 0.00 1.980 
8 8 ,  

!, TRANS STR C . 6 1 t 0 0  .C16592 0.11 O.O'J 

, , 
,,f 1 Q - 7 1 5 i e f  --1S~2.31~.~5?t515.B6t-567.~--12~2f--i~-it9~+.386----4.084-~28~100---16~8rF-P-06-04-00------ 

a~1oc.c EXIT o.oo 
,s: 

llQ?l715.3 1512.31 3.392 1515.702 567.0 10.45 1.695 1511.397 0.00 3.392 6.00 16.83 0.00 1 0.83 



t' 
e n c * ~ a  PAGE 2 . ,-..r 

YATCR SURFACE PROFlLE L lSTlNG 
( SUPERITlTlOS FREEYAI- 4001  

- CHANNEL-3 NORTH BASIN OUTLET ME0 ST1 11!8.94 10 1155.50 
- - e v ~ R W I ~ E O l O h f 9 - v R - m ~  

>' ST4TION lliVER1 l,FPTn U.S. 3 : ~ ~ ~ . -  II VEL VEL ENERGY SUPCR CRITICAL HGTl B l S E l  ZL NO AV8PR 
EL-EV $ 1 ~  FLOY ,-ELEY- -~-H~A-~R&.EL..-~EV.--OEPTK---K----D~A -10-40  E PIER--^------ -~ 

LlELEH 5 0 SF AYE HF MORR DEPTH ZR - 
! --.-***r-.r.rr+. ......-t.,,,,,,,,,,,,..,,,,, c c + r . + . u  ..,,-. u.,.lrr..., -u-.r.r. ..--.rrr..*urr*~-**r*rr*-~**tL---- 

C , .  .. ( :  111315-oa  1513.25 ,.1,,1 1517.351 567.0 9 . n  1.472 1518.823 0.00 4.231 6.00 6.n0 2.00 o 0.08 i 
.- I/ 

129.97 O.JC3?2 4.1G1 2 -00  ( / , :  .033017 0.38 

. . . 
l I " * * 1 1 3 v . 9 6  8 :  . t 4 f - - f f f + . + Q B 5 b ~ . d  ---9.?+--t.H+-15f9.218--O0a'2J1 6 . 0 " - . - U 4 . - .  

ZC"- 117.03 0.58352 
.003206 0.38 4.101 2.00 

i: 
\, e '.L ~. 

111257.0"513.98 3.989 1517.969 561.0 10.11 1.606 1519.515 0.81 4.231 6.00 6.00 1 - 0 0  0 0.00 [ 
,,-I-+.- w3w5 " .  * 0 .  " " ..!I li !i 

.935 1518.016 567.0 10.39 1.676 1119.692 0.84 4.231 6.00 6 - 0 0  1 - 0 0  0 0.00 i. 

59.49 J.GG331 -083843  8-23 + . in3  2.00 
/1 

6.ee--6--a-; . - - ~ . - n ~ . 9 t t - % . 7  

+O04113 1-96 3.836 2.00 

.781  1518.?82 567.0 11.06 1.899 1520.381 0.00 4.231 6.00 6.00 2.00 0 0.80 ,; 

.8-* 
la . :a4~--3 

111'98103 1515-25 3.666 1518.918 567.0 11.60 2.089 1521.007 0.00 4.231 6.00 6 - 0 0  2.00 0 0.01 

83.08 U.;J+CO .O05115 0.43 3.836 2.00 

.555--tff4rt..56h'*..-re9gfWf.Mk3.^...-.-c-4e: 
6 4 - 3 1  O.OO4OL -005887  0.38 3.836 2.00 

if 
/I 

.+97  1519.289 567.C 12.76 2.528 1521.811 0.00 . r .231 6.00 6.00 2 - 8 0  0 0.00 



0 F05 15P PAGE 3 
YATER SURFACE PROFILE L ISTING 

6 SUPERSTITION FREEWAY- AOOT 
CYINNEL-3 NORTH B I S l N  OUTLET NED STA l l J b * 9 4  TO 1 1 5 5 t 5 0  
C V L d C Y t l C ~ r r C 1 9 8 - I . - 2 4 W ~ E m  

"'I STATTOX INVERT DEPTH U.S. P VEL YEL ENERGY SUPER CRITICAL H 6 T I  BbSEl ZL NO AVBPR I 
:< 

U Or 

.. 
i 

. . .. . . .. 

I 

I , 
f L-EV--IF PLOY---ELEV n~+e--w~.EL-.-ELEv----oEP~-DIc--I~o.- PIER----L--- 

, /  LIELEI4 SO SF AVE HF WORN DEPTH ZR +-.... r.rr..rr-r-r-r.-rrr.rrlrlrllr.r-rr+r.+rnr-r.rrrr+r-rrmn++.+r.r+rr.rr+r+rrr-++r-.++rr-rcm-rr+~+rrrr~.~... 
' I  
'! 112622.61 1521.93 3.415 1E25.341 561.0 12.94 2.600 1527.941 0.00 4.231 6.00 6.00 2 - 0 0  0.00 
'L~.- / ' 
::! 1 2 6 . 9 6 C . ? 1 3 7 1 3  - 3 0 6 1 1 1  0.18 3.341 2.CO 

6rOJ-6 . U - S O & - O 4 r O O - - - -  ~ t l ~ 2 1 4 9 - . 5 7 - - f 5 2 2 . - 6 ~ - ~ 5 ~ 3 - 1 5 Z b i 3 5 t - - - - - - J 6 7 ~ i l - - 1 2 ~ 3 ~ ~ ~ 6 t 1 5 2 8 r + ~ 8 4 ~ O E - - + ~ 2 J 1  , , 

59.54 O.JOl13 -005376  0.32 3.341 2.00 

3.633 1526.889 567.0 11.76 2.149 1 5 2 9 . 0 3 8  0.00 4.231 6.00 6.00 2.00 0 0.00 

.BB++£-.+6 5.3: 1 ., a ..t. 
I. 

3.146 1527.215 567.0 11.22 1.954 1529.199 0+CD 4.231 6.00 6 - 0 0  2.0t 0 0.00 

i 20.68 0.00713 004155 0.09 3.341 2.00 
i: 

r -e.+-*+a-*s: " " 0" ,!. - 
.a03654 0.04 3.341 2.00 

3: 
>,. 

6.00 6.00 2 - 0 0  0 0.00 112875.95 1523.13 3.982 1527.715 567.0 10.20 1.615 1529.333 0.00 4.231 
:,. 

&-W M + 1  2-32 

3.18 4.134 1527 .8e l  567.0 9.72 1.468 1529.349 0.00 4.231 6 - 0 0  6.00 2.00 0 0.00 

1 - 8 5  0.00713 -032824  0.01 3.341 2 - 0 0  

. s t l t - m e . ~ b F i ~ . - P - - B . o - . - o -  

.001952 0.06 2.00 

*.619 1528.619 567.E 7.29 0-826 1529.445 G.00 3.285 6.00 16.83 0.00 0 0.00 

- d . 0 0  

"t/ 112914.8, 1524.00 4.461 1528.461 561.0 7.94 0.980 1529.441 3 -10  3.392 6.00 16.83 0.00 1 0.83 

Czli 23.61 0.00716 -002536  0.06 2.961 0.00 
, , 
j ' C f f O ~ . 6 ~ ~ 5 2 + c - t . H - f 6 .  4 ~ j 6 F . d 4 r 3 - 1 g t f 2 9 1 1 5 H d 0 B - S - 3 9 - 6 . B - & 8 1 l - -  

.:L> 
17.53 0.C071P .002844 0.05 2.961 0.00 . ~ ~ 

'SC : 
.- ~ --.- ~ . -~ ~-~~ ~ 

e 

C 



SIDE C/L/ANEL &'P/LL WAY 
(BY c.4~ cs , APPENDIX a- c] 

N 75 
ALSO SEE PLArE I 

This channel i s  analyzed as two separate channel systems due \ 
t o  the complexity o f  the  s ide  channel spi l lways.  I n i t i a l l y  the  

water surface p r o f i l e  ana lys is  was performed f o r  the  lower channel 

"Channel-4D"; t he  r e s u l t i n g  water surface e leva t ion  CAP overchute Sta. 542t50 

was used f o r  the  s ide sp i l lway ca l cu la t i ons  shown i n  Appendix 111-C(depth=5.93) 

THe water surface a t  t he  upstream end o f  t he  spil lway(depth=8.08) waghen used f o r  

the s t a r t i n g  water surface e leva t ion  f o r  t he  upper channel system, "Channel-4U. 





4 - 
..r. 11 SUPERSTITION FRtEUPl  - ADCT 

2 1 2  CHANNEL-~D..LOU;R CAP CCLLECTIOX CHANNELICBC AT SOUTHERN AVE. 
; ~ , ' ~ ~ ~ ~ C V ~ R L Y ~ S E B - ~ ~ ' ~ ~ ~ ~ ~ B - ~ ~ ~ ' ~ R ~ ~ H R - E Y E N F ~ - P P ~ ~ ~ ~ - E F S - - - ~ ~ ~ L . ~ ~ -  * - 
C-,  SO 3.1 1536.53 5 : 1 5  1539.00 3st84.8L ' ~ T S  21 .1  1536.50 1 3 15 zstb~. PL 

.yen " - - .  -- -- 
382.0 1547.96 2: 315 c: :j ReE I. 6 7 %  3 Z to& 92 

, , W * b m b + e  + - . 
407.E 1 5 9  b 6  3 @ " 5  f 7 

3*9.+rPZ--- 
,,: R 0+9 . 9 2  (. . :  R ... 711.921551.37 4 115 263.1 Zf t7 3. Do 
;d-Plti 92tSY?i52-;15----- ~ S + O ~ & - S  - 

>f .*j SH + 215 1558.45 

8 ;*, CO 1 1 8.3 4 2 - 5 2  0.  G. 
:,, . u- t - tP .M-6Te- .Lp .+++- .  \ 

8 . 0  43.30 1. 1. 
, ,,I CD 5 1 6.0 5 1 - 9 5  0. 9. 

.., 

~.: 

(...:I I..! -3; 



F0515P 
YlTER SURFACE PROFILE L ISTING 

SUPERSTITlON FREEYAY - AOOT 

PAGE 1 

= -- CHANNEL-+D..LOYER CAP COLLCCTIOR CHANNfLlCBC AT SOUTHERN AVE. 
t v t ~ ~ v 1 s t m ~ r n - b a r c r - 2 r n ~ r ~ 9 r e ~ %  

Y.S. P VEL YEL ENERGY SUPER CRITICAL 
FLEY-OF--CLVY --ELE------------*El*-6RO.EL.- ELEV--DEPTH- 

, LIELER SO SF LVE HF WORM DEPTH ZR .......... -.-....-. ......... I.-. . .....-.-..-- .....-*.-*..- .-.-.. . -..-. ... %..*........ . ...-..-..*.. **-- - 
U.1" 1536.50 2.186 1538.686 2991.0 26.31 10.773 1549.459 0.00 4.688 6.00 51-95  0.00 0 0.00 

;i&HgC.8+) -- - 
. . .  . . 

C. :,; TRPNS STR 0.00336 
' .020598 

0.49 0.00 



I 
i i' F3515P PAGE 2 
I 

UATER SURFACE PROFILE L ISTING 

c: SUPERSTITION FRECUAI - AOOT 
CHANNEL-*O-.LOSER CAP COLLECTlON CHANNELlC8C LT SOUTHERN IVE. 

, ;Vt-RE*mF.H-mR-2*EvHtffd~tfH 

! I' STATION INVERT DEPTH 2 1 
U.S. 0 VEL VEL ENERGI SUPER CRITICAL H 6 T I  BASE1 ZL YO AVBPR 

!- +LEV.---OF-F-b---EEY----- --------------HEAD--+~&EL.-ECEV-DEPTH-- OIL--1~40.------PIER-----. - 
OC SO SF AYE HF NORM DEPTH ZR 

~.-. 7 1 8 2  6 5 1  1 5 5 2 7 5  2 9 9 1 -  6 4.329 1557.@85 0.00 F.000 6.00 42.50 0.00 3 2 -50  
~ b l 0 -  -- , , 

C 8 ;  6.21 8.03167 -008518 0.35 3.213 0.00 

. . . s a d  .%----- 6 - O P - - 4 ' & . 5 U 0 - - - 2 . 5 0 - - - - '  

5 1558.5+1 0.00 5.359 8-00 42.50 0.00 0 0.00 

.011570 0.09 

.015887 0.03 

8 1558.663 0.00 5 . 3 2 8  8-00 40.00 1.00 0 0.00 

3.450 1552.69* 2991.0 19.95 6.180 1558.87+ 0.00 5.328 8 - 0 0  40.00 1.00 0 0-JO 

8 1559.128 0.00 5.328 8.00 4C.00 1.00 0 0.00 

.-UBMS-.O~ -z,aiz 

8.01 40.00 I r O E  0 0.00 

eCOQ835 0 .W 
-~ . . - . 

L 
-. 

c :-: 

C 



c: F3915P PAGE 3 

'c. SUPERSllTlON FREEWAY - AOOT 
CHlNHEL-4O..LOYER CAP COLLECTION CHLNMELICBC LT SOUTHERN AVC. ,- L Y L A E Y ~ ~ ~ - N K ~ S ~ ~ S B ~ ~ O I R - Z ~ I ~ ( T ~ Y ~ U ~ ~ ~ ) ~ - C F ~  - $1 STATION INVERT DEPTH . ~ 

~. U.S. 0 VEL VEL ENERG1 SUPER CRITICAL HGTl BASE1 ZL NO AVBPR 
Ct~Y-"F.FL.OY ---- - HEAD-6RB.ELi-- EkEY--DEPT---- OIA-DYO PIER .. 

S O  SF AYE HF NOR8 DEPTH ZR -.. '...'...*.".'~..~.rrr~r..rr~~-~....*...~**.*..+r+r+r*+~m+*r+..r+~~*.~~~...*.**.+**..*..~~..*.~...~*~.~....~.*. -?. 

:. 

sfm--tLY ., - a  i i i  2 9 W t . - % f t f f S 9 ' ~ 3 3 8 e - ~ - - . U  2 2 -22  

0.51 0.03241 -002346 0.00 2.372 1.00 p 
-528 1556.958 2991.0 12.38 2.382 1559.340 0.53 5.328 8.00 W.00 1 - 0 0  0 0.00 I:' 

! 
1;. 





-:c I : 9 - : .. 
X 

C~ 

~.. (: 

11 SUPERSrILII)t!..FRLY*I.:1CE ~p- ~. ..- - .  12 CHASNEL-4U...UPPER C.A.P. OVCUCHUli COLLECTION CHANNEL 
$ 1  73 CVL. REVISED N11 1?88,0:15?1 CFS. START US FRO)? SIDE SPLul C~!!NM~LITA 

3-0 1552.15 1 is!!..-- .I15 15611.85 2 3tZ5._0_0 -- - 
i i  R 25.C 1552.79 1 1315 23+3)0-00 

zztBo.oo 1s 75.3 1552.86 2 .~15 
R 1l)r.O 1554.46 2 -. .- --- - .?I5 I Z + I 5 . 0 0  

t i ,  C" ? . .J15 

( Co I I 1 .  40.:) 1 . 0  1.n 
i - i  c o  2 t 19.1 2 3 . 2  1.2 1.o -- -- -- 



F C515P PLGE 1 
t: UATER SURFACE P R O F I L E  L I S T I N G  

SUPERSTITION FREEYAV - APOT 
CHANNEL-4U...UPPER C.4.P. OVERCHUTE C O L L E C T l O I  CHLNWEL 
CVLI REVISED MA1 1 9 8 8 s P = 1 5 0 6  CFS. START US FROM S I D E  SPLUV 

\r 
Z 

0~ 

- 
f' 

.- - -  ~ .- 
- ;  STATfO!l INVERT DEPTH U.3. 0 VEL VEL ENERGY SUPER C R I T I C A L  H G T l  B l S E l  Z L  NO AV0PR- - -- 
..: ELEV OF F L O b  ELEV HEAD 6RC.EL. f L E V  DEPTH D I A  I D  I0. . P I E R  

/ 
HF- NOR)IPTH 

-.-.- 
L l C L E l l  5 3 SF AVE ZR . i  .........*............,.**...**....*..*.*.**...........,.........................*.....*.............*-*...........*....,.....*.... 







FJ515P  
YATER SURFACE PROFlLE L I S T I N G  

SUPERSl lT lON FREEUAV - ADO1 
CAP OYCRCHUIE STA. 552.50 S P l L L Y I V  FOR 5-12' P l P i S  

P I G E  2 

STPTlON INVERT DEPTH Y.S. P VEL VEL ENE1G1 SUFER C R I l l C I L  H S T I  BASE1 ZL NO AVBPR 
HE~O--~ROIE~~;~--ELEV-DE~TH------ O I C I O - N O  .----PIER----- 

SO SF AVf  MF NORM DEPTH ZR -....* ....... I. R I I C * * . . . * . . * * * * * * . . . . . . * * * * . . * *  st.... .*.... ........... *.* .... .. ..I..... U.. a*... I..L.-- 



C 
F a 5 1 5 P  PA6E 1 

UATER SURFACE PROFILE L I S T I N G  

C SUPERSl lT ION FREEUAI - ADOT 
CAP OVERChUTE S lA .  552.53 SPILLYAY FOR 5-72. PIPES 
; V D - R M S m * + r l 4 R 8  

>c 5 - j  STATION I l l V E R l  DEPTH U-S. a VEL VEL ENERG* SUPER C R l T I C A L  H G l l  BASE1 2 L  NO AVBPR .; , - . ~  ~ - .  . ~ 

+ L E V - 4 F f  LBY-EtZ-V-- A B - C R O . I L . - 4 L E L D E P T W  - 0 1 1  - - l a - Y L P I C L  -- 
CC' L I E L E I I  SO SF AVE HF  NORM DEPTH LR I ---tr.t*r..rm*r*f+ rtrr+rrtrr-+*--. +* r-rW..+r--~Uuuu..u.*..u.~.*...r.r cu.... u u r  ........- 





. , PAGE 1 

INPUT DATA . ..... . - - .... -- 
T I  SUPC=STIT ION F I~EE' IA I  - rnnr :@ 72 C.L.P. S3UTW 9ASI:: JUTLET STRUCTURE AND F K i L Y A V  CROSSIYG 

- - - .  . -  . . - . . . . . - - . . . . . .  ; ,= C"C . R < " I B E Q  *,.l,'.+ee. 1?:.,?,-2z,tiq. f"E,,T - - ..---..--.... - ... . . . . . . . . . . . . . . . . . . . . . . .  
re  sa  sqs-G 1 3 5 ~ . 1 ~  I . : l o  1 ~ 5 1 . 8 1  

a 3 7 3 . ~  1 5 4 5 . ~ 1  I . " 3 ~  



Wll. 70 SH7- 14 OF Dts16h)  
I p&r.S, SrP7lOi . [ i1V6 IS 1 = h ) 7 1 C f l L  ~ ~ 5 1 5 ~  PAGE 1 

YATER SURFACE P R O F I L E  L I S l I U G  
SUP;RSl IT IOY Ff iEEUAl  - A D 0 1  
c . 4 . ~ .  s n u r d  Basrx OUTLET STRUCTULE awn FPEEUIY CROSSIN& 

.~ +VL--?WEZHt- - ( iA+.~14C~L~1R-14HMYEn7 

I 
. - I T & l I 0 9  I ' IVEFT DEPTH 2.:. R VEL VEL E l E F G l  SUPER C R I T I C A L  
. .~ 

~ ~ - ~ - :LEY - - c , ~ . + ~ l ~  ..--EL*" L n ~ l o  6 n ~  . EL .--€LEY-OEPTH 
H G T l  BASE1 Z L  NO AVBPR 
D I A  -10-90.. --PIER 

.. ., 
: L l E L E R  S 5 SF AYE HF NORR DEPTH ZR 

; ..... t~~.*..*..l.ff*.t.~..*.~t...*.~** *-.,.... .....*.***..* ...... *.*..*..*.* ...... * ..... ...... **...*..*...*..* 



F ? 5 1 5 P  PAGE 2 
YlTEC SURFACE PPOFlLF  LISTl6;G 

a S U P E F S l l I l O N  FREEU4Y - A011  
C.A.P. SiUTH @ I S I N  CUTLiT STEUCTURE AN0 FREEdCY CROSSIIG 

-. - - -- . . .. . -. -. -- - ~ V t - R E V I S f 5 ~ A f ~ 1 Y P 8 i ~ ~ l R - 2 4 H R ~ P V C ~ T - - - ' - - ~ ~ ~  - . - --- - - - 

iC' S T ~ T I D N  INVERT D t P i n  
. I  

U.S.  G VEL VEL ENERGY SUPER CRIT ICAL  HGTl  BASE/ ZL UO AVBPR 
. .. .. ELEV .. 'lF FL?Y - - E L E v  . . . . - - - ,,E&O. 6RQ1EL. . E L E V  OEpTn 10 YO . P I E R  - ~ ~~ 

'. ~ 

i O !  358 .03  1 5 4 7 . b l  4 .1+9 1551.477 423.3 1 C.337 1552.L14 0.00 1 .985 5 - 3 3  66.33 "00 C C.30 
, , - ~.. 

el' 1.22 - .16b67 . O : I I ~ R  6 . m  o.nac r . 3 8  



,. 
F X 1 5 P  PAGE 3 

U iTER SUUFACt PROFILL  L I S T I N G  - ~. ~- ~ ~ ~~ ~ 

( .  
SUPEISTITIO?!  F lEEYAY - ADO1 
C.4.P. CJUTl l  B d S I N  OUTLET STHUCTURf AND FPEEUIY CROSSINS 

. ~ +Vk--REV I S E 6 - . l A Y ~ 1 9 W P - - k W V Q - Z I I ( P f  .- -. .. . - .- 

:< STCTION INVEkT  D E P I 4  3 .5 -  0 YFL VCL ENERGY SUPER C R I T I C A L  HGTI  8 l S C l  ZL  NO l V 6 P R  
- ~ . .  - ..:LEV ...f,...FLr)Y. ES-EV. .. .. .. . -  . -.  . HilQ-..GRD.EL. . E L E V  ..-DEPTH . OIA IO.HO  PIER..^ .~ 

SO SF I V E  WF NORM DEPTH ZR 
I ... f*.*....***".*.*.~.*.~~****f*...*1.*.1)...*.*ff**f...*...........I.....*..*............*.......*...............L...*........I**... 

'1 7 1 5 4 5  7."2 1552.JE2 (23.0 0.92 0.313 1552.115 3.BJ 1.085 5.00 66.:0 3 - 0 0  C O.CO , - - . .- .. - - . - -- . 
C.F TRANS STR 3.032*3 .POI428 C.93 a . 0 ~  



FC515P PAGE 4 
YATER SURFACE PROFILE LISTlNO 

e SUPERSTITION FLEEYAY - AOCT 

~- .. .- --- - C.L.P. s u u i n  e a s l u  OUTLET STRUCTURE LNC FREEULI CROSSIHG 
C V L -  REVISED *A7 .198917EIR-24HR-WE* l - - - -  - - - - - - -. - 

INVERl CEPTn Y.2. 
- CLTV- OF FLOU - E L Z V  

VEL VEL ENEUGY 
-- -FE*D --GRD.EL. 

SUPER CRITlCAL 
?LEV -- DEPTH^---. 

L l f L f M  S 0 SF I V E  VF FIORII DEPTH ZR , ........a. 1......................r.f.........~...........**~~**...**r.f..~..ff....ln~*..*~***.*.*.*f.*...*...f.f.*..f...f....* *- - -  - 

/ /i-.5* ~ I ~ ~ ~ ~ ~ 3 ~ 3 8 ~ ~ ~ ~ ~ 3 C C = r j 5 f 5 5 P p 6 ~ 6 - - 6 . B ~ ~ ~ i ~ - - 6 . B ~ 6 . ~ 8 & ~ ~ ~ L ~ O ~ 8 5 - - .  
:re?. 

CRlDGE ENTRANCE 60% u b m r  JuD- 4 g7& ilbl too 0.00 2 1: -- ; x  ' :o0i 6 5 4 - 0 1  1548.18 2. > I 3  155i.193 423.3 12.49 2.422 1552.615 0.00 2 -698  6.00 16.83 9.CO 0 0.00 

: I . : 6 5 4 i e t 1 5 ~ e r l w -  j i a l ~ - - t 5 5 i . - 1 9 ~ - 4 2 3 . e - - ~ 6 - . 9 6 - - - - ; , . l 5 ~ - l 5 5 £ . 5 + ~ ~ M - - - 2 . 6 ? L - -  6.0e-16.85-5.OQ--4--0.D0------ - 

'I 1RLYS STR 0.2?167 1.03 
.~ ~ ~~. ~ .- . 

~ ~~. 
0; h e * . a j  1 5 4 ~ ~ 2 9  2.513 155? .eo~  *2:.1 11.2: 1.948 1552.151 3.30 3.086 5.00 1o.on 2.~9 o 0.00 

i . ---2Zi.¶r--Os*364 ~ r90616f--€.I4 2.8M-- -- 2-CQ 

'EC' 1:6.!2 1548.37 2 . ~ 6 4  1553.334 425.0 11.50 2.053 1552.887 J.93 3.085 
L i  . - .- - - - -- _- - .- 5.3- 10.30 2.00 0 0.30 

-- ~ .- -. '-c! 19.69 8.?9337 .J9664C 0.13 2.919 2.01 

- 129i69--15~8.4b---2.414 - -1355.859-  - -423.0 ----l1.dl----2.168--155?.ale --~.97--3.0eb -- 5 . O O  l~.~e...2.80...~.> - . f t . a a .  
Ci. 

3 2 - 6 9  C.00337 .3@7388 6.24 2.919 2 - 0 0  
. . -  __ _-_ ... 

758.36 154n.55 2.325 1 2 5 ~ - 6 1 6  .2>.9 12.39 2.384 15Z.263  1.05 3.036 5.10 1 0 - $ 0  2.CC E 0.00 

J*.6?~-c.',0337-- - .~ 8*8,50 6 2 6 - -  -2.919- . 2.w ~ ~ - 

7 S 9 . 2 2  1548.65 2.246 !55..RYb +23.L 1 2 . 6 2  1553.511 0.13 3.096 5 . ~ 4  l0 .do 2 . m  B 0.00 
. . ~. . . - .. . .~ ~~ ... 

f 
~ . . . . . . . ~ ~ ~ ~. - ~~~ . . .. .~ . ... 

4 
- -- - 



r- 
F"515P PAGE 5 

YITER SURFACE PROFILE L ISTING 

f'. 
SU?5RSTlTIJN FREEYIY - A?01 
C.l.=. SnUTll 9A51N 3UTLEl SlRUClURE AND FEErUIY CROSSING 

. . . . ~ V L - P E Y I S E ~ * A V . 1 9 ? 3 - - 1 1 . ) V C - 2 + P R i V E M F  - - -. - - - - .- - 
: s r n r r o i +  ~ r v c n r  O E P W  Y . P .  o VTL VFL ENESGI SUPCR CRITICAL 

~. F L C ~  .-.OF FLP".-- F ~ E ~  .. .. . . . . H E I D  6RD.EL. -ELEV --OEFTH 

S 0 SF AVC HF NORM CEPTU ZR 
-+* r+.rr-rr.++r+~.*r..r*~rr..r.~r~*.+rr*++rrrr+....r+...rr.**r+rrr......~.....+..~.*..r+..r......r...,...*r++...................... 

C.; R9:.es 15+8.9- 1.453 :55>.9Ab 423.5 15.57 3.166 1554.712 0.30 3.086 5.00 10.00 2 . ~ 0  a 0.90 

-1 j, 4 3.3.r--15414.56 1.6~7-- j55i .971 - - - - -423.6-- - -  19.76 - -6 . j65  -1557.012 - -@.at - - - -3 .686- - - -  - - -5.00----1P.CJ--2.0G-4 - 0.00 .- . . .  

'! TRAMS STP U.??231 &&N O m E T  PIPE . . ~ l 8 j e c  0.19 
2.00 

. . - -- ~- -. 



b. 

@ F 95 15P PIGE b 

MITER SURFACE PROFILE LISTING 

@ SUPERSTITION FRCEUAl - 1307 
C . I . P .  SJUlU e,&SIN CUlLC l  SIPUCTURE &NO FREEULI CROSSING 

.... - ~YrREVISE0.*,I<lSeblDP"R'2~)?~"~*l--- - -  

'F ~ T A T ~ , ,  I~,~E,T DCPTH Y.s. D VTL YEL ENERGY SUPER CRITIC~L HGTI e r s r l  ZL NO r v s p 8  
. . . . . .  . ELrv .. FLOu - ~ E ~ E ~ .  - - ~ . . ~ F L D  . 6 p o . f ~ .  - ELEV ..nEpTn.. - - 011 - ID-tlO. - - P I E R  - - 

-Ci L lELEN SO SF AYE HF NORM D E P ~ U  ZR ~,........................~.......rf............**l.*. *..*...***rf*..*..*.......*f.......*...ff................*.-................** - -  -.. 

(il 1139.13 1549.9* 5.9t9 1555.3a5 423.0 14.98 3.184 1558.869 J.OC 5.434 6.OJ 0.00 0.00 0 0.00 
.... ~- ....... -. - .......... -- ... .... ~p~ . . . . - .  

6.75 9.15191 . I88111  2.35 6.30i  9 -00  C, 
... .... . , 1 , ,  9i,5 . t..,.C.--~z5i.4.9 .... ......, 23.f - *+.96--3-  .,~76~-.155e.92i..-i DI 434 6.62- . . . ~ o . c  B- a.00- 0 -.e.ae 

-.c i 
s 26.15 9 . i1149  +05815* 0.22 ' 6.000 0.00 i; , - -  -~ - ~ +I,, l t 7 2 . Z J  1549-5U 6.172 1555.672 qZL.0 1q.96 3.416 1554.118 C.OO 5e.3. 6 - 1 3  0.08 0.03 5 D.00 

4' . . - . - .- 
:. 

01 
I ...... . . _ 

i c41: 
-- 

. . !SO..; 

;$ I-- -- -- 
. . i Cc/ . . 

~~ - - -. - -. - - -. - . -. - -. . - .- 

C I 
................. . --- 

GI 
... ; . ._ . - .- - -- --- ~ - 

! 
-.GI 
.- ...... I 

'-L, 
..... ..... . . . .  . ---- . - -~ . . . .  ..... .. ..... . .  

f.! 
. . . . .  ---- - -  . -- - .. 
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CHANNEL 7 
STA 1199+02(di ke) t o  STA 1235+00( Ironwood Dr i ve )  

2 Subarea 204 ( P l a t e  2) has an area o f  0.70 mi t h a t  d ra ins  t o  a concentrat ion 

p o i n t  a t  t h e  d ike .  An i n t e r c e p t o r  channel from t h e  d i ke  eastward t o  Ironwood 

DRive i s  designed t o  i n t e r c e p t  sheet f l ow  from Subarea 202 and p a r t  o f  Subarea 

204. Examination o f  the  drainage area i nd i ca tes  t h a t  approximately 0.165 m i  2 

o f  Subarea 204 con t r i bu tes  d i r e c t l y  t o  t h e  i n t e r c e p t o r  channel , t h e  remainder 

c o l l e c t s  behind t h e  d i k e  and i s  then conveyed south t o  the  l o c a t i o n  o f  t h e  

f u t u r e  freeway c u l v e r t  crossing. I n  order  t o  account f o r  t h i s  concentrated 

f l ow  t h a t  reaches the  freeway and t o  avoid ove rs i z ing  the  i n t e r c e p t o r  channel, 

the  channel i n f l o w  was obtained by p r o r a t i n g  according t o  the  drainage area 

as fol lows: 

Max. a n t i c i p a t e d  a d d i t i o n a l  f l ow  i n  channel = 0.165 x 395 = 93 c f s  

0.70 

Max. channel f l ow  = 93 + 171 = 264 c f s  
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F U 5 1 5 P  PAGE 2 
Y A l L R  SURFACE P R O F I L E  L I S T I N 6  

( S U P i R S T I T l G l  FREEYAY- ADO1 
INTERCEPTOR CHLNNEL MEDIAN STA.1205rOO TO 1235 .0J  

I# L ;i REW3€B-R*hf9s--AWH 7 - 
Y.S. 0 VEL VEL ENERGY SUPER C R I T I C A L  H G T l  8 A S E l  Z L  NO l V B P R  

+tEp-F-FtftY~.-*tS" ~ E A ~ ~ . ~ ~ . - K E V - - - D € P ~ ~ ~ - - - B I ~ - ~ X O . - P I E R - - - -  - - 

L l E L E R  SO SF AVE HF NORM DEPTH ZR &.. -*.*.*-*-.-*--.- ...... *--.- .--* -- * *---- CiCi I *---**---*.--.---+..*.*.-.-- 
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F 05 15P PlGE 4 

MITER SUIfACE PROFILE L I S l l N G  

c: SUPCHSllTION FREEWAY- ADO1 
IkTERCEPlOR CHANSEL UEDIAN S1&.1235+0% 10 1235103 

,- 
! ' r .L R W f f E - - V R - - 2 + H F 7  

sC[ STATION ,NVERT ,EPTH U.S. 0 VEL VEL EsElGI  SUPER CRITICAL HGTl 8ASEI ZL UO AVBPR 
9 i . . ~  ELEY--0GFtBY -EtEV---------nEA~GRD.Et---ELc~~n~---- 

O1C-ID4Or---PfEL---' 

' L ~ E L E I I  . S O  SF A V E  HF NORM oEPrH ZR 

/ /  
3 2  1.548 1591.865 0.00 2.412 4-00 5.00 2.00 0 0.00 

.006204 4 .97 .  2.027 2 - 0 8  

.006153 C.96 2.027 2.00 

171.0 9 -48  1.395 1597.788 3.00 2.412 4 -00  5.00 2 .00  0 0.00 1; 

1-02? -88-68 - 
1.938 1596.938 - 1  171.0 9.94 1.534 1591-472 0.00 2.412 4.08 5.00 2 -00  0 0.00 -1 

.097410 3.80 1.938 2.00 ::I 1 

Y /  
.h,  

+.<! 
170.41 0.007*0 ~ i i  

.On7582 1.21 1.938 2.UO .>I' I:*, 
1.984 l b ~ z . 0 4 ~  i71.e 9.61 1.43+ 1 6 ~ 3 . 4 7 7  0.00 z . r i 2  4.00 5.90 2.JJ 0 0.00 i::: I.. 





SIDE CHANNEL SPILLWAY CAWUL4TIONS 

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 Damsw 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 publication also recommends a deeg channel having 

subcritical flow to better absorb energy and produce less cross-wave 

action. 

The southern most overchute was analyzed first in order to determine 

water surface elevations at its upstream end. This water 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. 

















'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 base 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. BEC-14 sizes the basin length based upon 

the length of the hydraulic jump, design flow rate and Froude number. 

Rip-rap diameter (dS0) 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 designed 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. 

I 
mn n nnnc 



u w c . ~ g  MyDeo~aj~r f !~,,,,PNuGs 
TRA;FJ 1% Scgc,~ bd 

RIPRAP PLUNGE BASIN 
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* 

A plunge basin energy dissipator developed by the U.S. Bureau of Reclamation and refined by 
the Colorado State Highway Department is shown in Figure 24. 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. I t  
would, of course, be neither as permanent nor as maintenance-free as a concrete structure. 

Figure 2-8 

SECTION ,K-K 



I t  is a wellestablished fact that better performance of riprap results when it is placed over bed 
course material. Riprap placed directly on fme soil will often fail because the action of the 
water removes the f i e  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 speciflation. 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 dopes, and thcre will be high exit velocities. 







FIQURE VI.12. HYDRAULIC JUMP LENDTH FOR NONRECIANQULAR CHANNELS 

VI-25 
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FIGURE VI-9 HYDRAULIC JUMP -HORIZONTAL. TRAPEZOIDAL CHANNEL (ACTUAL DEPTH) 







FIGURE VI-9 HYDRAULIC JUMP - HORIZONTAL, TRAPEZOIDAL CHANNEL (ACTUAL DEPTH) I 



FIGURE VI-10 HYDRAULIC JUMP - HORIZONTAL, TRAPEZOIDAL CHANNEL (HVORAULIC DEPTH1 
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FIGURE VI.12. HYDRAULIC JUMP LENDTH FOR NONRECTANOULAR CHANNELS 







1 FlDURE VbI'Z. HYORAULlC JUMP LENOTH FOR NONREmANOULAR CHANNELS 
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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. Bowever, 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). 







PIPE AND DROP IMZ'T AT IRONWOOD DRIVB 

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. 





/ i ,? ARIZONA HIGHWAY DEPARTMENT 
BRIDGE DIVISION 

/ 
HYDROLOGIC DESIGN DATA SHEET 

S C S METHOD: PART I 

,OCATION DATA: 
' " 

Highway %Wr&flOn ~ T ~ P Q @ I  c o u n t y  fifit:~@p 
~ o c a t i o n  Pi)-w Un& & fr MW'P~ . fir* . - -  Qb41-LAM tn U @ m T  

@ .tSD i .  P r o j e c t  NO. ararion_L[i 
i 

Name of S t r e a m  

i DESIGN DATA : 
Design F requency  S.0 y e a r s  

$ 
Drainage A r e a  *01a/ square  m i l e s  .. 
Drainage Length 330  fee t  

L i  ,- s:' - 
!1 ! Elevat ion 
i .' T o p  of Drainage A r e a  l b  a8 fee t  K>,t 

~t St ruc ture  lb  17. a fee t  * 
f?" :,. It03 % 

, Drainage A r e a  Slope 4 1. Drainage Width l0.W fee t  a d !  

Width f ac to r  Wf 1.10 
Vegetative Cover  Type 
Vegetative Cover  Density 7c . 
Soil Group  : 
Prec ip i ta t ion  

< P = 6 hour  = 3.97' inches ,i .. ... P = 24 hour  = 3.6C inches 

DESIGN COMPUTATION: 
Prec io i ta t ion  P = 1 hour = a.fl inches  .. ..: 

%.. 
. Curve  Number  86 

a = ,+ Runoff 0.93 inches 
P". 

T i m e  of Concentra t ion Tc .  017 hour s  sj: 1 Time  of P e a k  T P  = (Tc) (Wf) 0.19 hours  
c.n:.., .., 

-. -. 
i: 
k 
r ;  P e a k  Discharge  ap = %AQ - = L C ~ ~ C . O I ~ Y ~ ~ )  .. ,., 

'. Computed by Date .T/ 11/87 
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I : 

I 

1 ARIZONA HIGHWAY DEPARTMENT 
BRIDGE DIVISION i 

r' 
I 

HYDROLOGIC DESIGN DATA SHEET 4 i 
I 

I S C S METHOD: PART I I 

LOCATION DATA: 1 

I 
I 

Highway S ~ ~ ~ ; I S ~ T J D L ~  fwv county  c& PA- i 
Location ~ O R T ~  R/d 3 h w  eru F i ~ ~ o a ~  he 
P r o j e c t  No. E) 573 ,Z .YO + r'9 

Station 
I 

i Name of S t r e a m  Od -S/m 
I 

DESIGN DATA: 

I I 
Design Frequency  /O 0 y e a r s  I 

Drainage A r e a  Q. Q/z / square  m i l e s  
Drainage Length ! 

I 
.?no f ee t  

Elevat ion 
Top of Drainage A r e a  /47% f ee t  

I 
At  S t ruc ture  / h / 7  Z fee t  I 

Drainage A r e a  Slope / 03 
Drainage Width 

"/c 
l0 Yo fee t  

Width f ac to r  Wf /. I 0  

1, Vegetative Cover  Type 
Vegetative Cover  Density 
Soil Group 

Ole 

I Precipi ta t ion 
P 6 hour  = 2 07 inches  

. i 
P = 24 hour  = 3 - 6 9  inches  i 

DESIGN COMPUTATION: i 

I 
Precipi ta t ion P = 1 hour  = 2 3 9  inches 
Curve  Number  Q 6  
Runoff (1 = /, O/, inches  

I 
Time  of Concentration Tc  11./7 h o u r s  
T i m e  of P e a k  TP = m)(Wf) n ,/9 h o u r s  

1 
P e a k  Discharge Qp=4&9AQ= - 37 7cf5 

TP 

I 
- - 3 3 ~ 4 5  c f s  

I 

I Computed by ~ f l !  
I - &ell 5 dd 

I- 
Date+ 

A/on; TML ~ Q S O J ~  dpeo~ocj,c be ,  wfi I - 
I 

b~ra .w;ni~~ By Pooe g ~ / d ,  p0e -34-  
.-rrik 5 0  y Q  FidWT C.dL* Q S u  TI+& 5AnE 

(tuczpr -#?) TO CALL ~ J f t  (0 D\/& / ~ ~ L I / c L J ~  



. - 
I PROJECT: >of>= 3T: rb)\l L,-.GNE. .. 

I 

I DATE: 
7/87 I 

HYDROLOGIC AND C H A N N E L  INFORMATION S K E T C H  4 

STAT1 ON : 46 @ lXokl@~~A De 

0, ,= &,+-33 *'ig TWI = - 
TW2 = 



r m m -  
f- MOT D m - = -  
I PROJECT: 2"-'' f w P  " 3- ---IGNL. . - - - 

I - DATE: I 9 / ~ 7  

HYDROLOGIC AND CHANNEL INFORMATION 

01 .= 3345 TWt = 5.20' 
O2 = TW, = 

O1 P DESIGN DISCHARGE, SAY 02, 1 ( a* = CHECK DISCHARGE, SAY OJg OR OIOO 

SKETCH 
STAT, ON : 30 b, T~~~~~~ 

. +  - *I 

TW 5,zo 
T 

MEAN S T R ~ A M  VELOCITY = 
MAX. STREAM VELOCITY = 

SUMMARY a RECOMMENDATIONS: RJP# SPY 

. 

c 
2 s  
55 o w > 

, 

0 
E 

.: 3 
F X  
6 
0 

o l m d  

5 9  

CULVERT 
DESCRIPTION 

IENTRANCE TYPE) 

I -Rc? 

COST o 

33 

' COMMENTS 

I 

I & 

I 

I 

SIZE 

3 '  

HEADWATER COMPUTATION 
. INLET CON1 OUTLET CONTROL HW=H + h, -LSo 
- n w  

D .  

3 

HW 

5.35 

& 

0.2 

I 

dc 

l . g5  

H 

1.25 

A d +D 
2 

'2.18 

TW 

5.2  

h, 

52-  

LSo 

0 B d  

1 

H W  

5.59 





ARIZONA DEPARTUENT OP TRANSPORTATION 

STRUcruRB SumARY s m  

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

DESIGN DATA 
Prequency a Years 

STRUCTURE DATA 

Station Sribhl~oob DQ., H--~O~TA. \235+7q.  49 
Drainage Area ~.0121,4;~ 

Design Frequency and Discharge -3.W'L 
I 

Type, Size and Length of Structure 1-30"x IN  Rc? 
Inlet and Outlet Treatment (headwall, end ="ICLT - ~ R o ?  lrJLET, 
section, etc.) o3TLET - I UTD P ~ ~ I & O G  

i r 3 -  \ r p 0 2 ~  
Invert Elevations and Slope in Percent 037- 160 1 4 3 ,  ~~=O,OORS 7, 

Subgrade Elevation I loo,.+ k 

Allowable Headwater Elevation \ L O % &  

Design Headwater Elevation \ b 0 7 ~  

Record High Water (if Applicable) - 
Natural Channel Velocity - 
Culvert Outlet Velocity - 

Outlet Protection (type) f l ~ a  ~ L E  

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

COE & VAN LOO CONSULTING ENGINEERS, INC. 



ARIZONA DBPARTUENT OF TRANSPORTATION 

LOCATION DATA 
. . Highway: Superstition Freeway (SR360) 

Location: Ellsworth Road - Ironwood Drive 
Project No: F-028-1-313PE, 513C 

DESIGN DATA 
Frequency m y e a r s  

STRUCTURE DATA 

Station 

Drainage Area - 
Design Frequency and Discharge Crscfs 
Type, Size and Length of Structure J - 4 0 ' ~  5 Rc? 
Inlet and Outlet Treatment (headwall, end XtJLET - P ~ J A O L ~  
section, etc.) O~TULT- ~+EAW.+LL  - Ibol  3- 
Invert Elevations and Slope in Percent ,,,- \L00q2 ~ oc7+1/, 

Subgrade Elevation L ~ O A ~  

Allowable Headwater Elevation 1609 37 C;U d ~ r l r \ o ~  

Design Headwater Elevation 1 b 0 6  

Record High Water (if Applicable) b 

Natural Channel Velocity - 
Culvert Outlet Velocity 

Outlet Protection (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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ARIZONA DEPARTMENT OF TRANSPORTATION 

CULVERT COMPUTATION RECORD 

, < , -  . . . -  . 

PROJECT: CL)&!C(ITIDN i J'( DESIGNER: T ~ o  7 / d 3  
STATION: /07bf929L &ISI~~C%~ l * L o ~  DATE: 

HYDROLOGIC AND CHANNEL INFORMATION 

DRAINAGE AREA 

TWI - 
Q2 = TW2 - 

a, = DESIGN DISCHARGE, SAY a25 
a2 = CHECK DISCHARGE, SAY QJO 

SHLDR. 
SKETCH 

AHW: 

7- 

L = 163' L/IOO so = 
MEAN STREAM VELOCITY = - 

CULVERT 
DESCRIPTION 

SUUUARY a RECOIJUENDATIONS I vNm; w, j3 ‘-m&* , I , l('ill ski/&& ~ [ c L E ,  

- + " I # ,  I 1 1 1 1  7 1  

GAL (;~JC@ 516' 

a 

3&,$ 

SIZE 

io'rb' 

EN.rA. 
TYPE 

T ~ A N ~ ,  

CAI? 

CHART 
HW 

g c 3  = I 
2 

> 
+,- 
? c  
I-- 0 

2: 

5,flo,7 

HEADWATER COMPUTATION 

& z 
I N L E T C O N T .  

E L  
D 

0.96 

OUTLET CONTROL HW =n+h0  -LSo : 2 
0 d HW 

6 . 5  

COMMENTS 

K, 

&& 

H 

1.0 

dc 

3.M 

d c + o  - 
2 

4.8 

T W  

3.57 

no 

4-0 
LSo 

0,7 
HW 

5.01 



ARIZONA DEPARTMENT OF TRANSPORTATION 

CULVERT COMWTATION RECORD 

I 
PROJECT: c ~ ~ e ~ 7 ~  TI& T~LJY DESIGNER: lmC> ?/Y? 
STATlON: I/@-/ DATE: 

HYDROLOGIC AND CHANNEL INFORMATION I SKETCH 
SHLDR;\ 

DRAINAGE AREA 

/5/3./6 EL. - EL.- EL- 



ARIZONA DEPARTMENT OF TRANSPORTATION 

CCILVERT COMPUTATION RECORD 

I PROJECT: SVP&+'~I~'O~~ 1 fa./ DESIGNER: 7 f l O  7/87 I 
STATION: 11 29t44,ZZ DATE: 

HYDROLOGIC AND CHANNEL INFORMATION 

DRAINAGE AREA 

SHLDR.7  
SKETCH 

AHW: 7.5b TW=- 15Z8.62 

EL. - 



ARIZONA DEPARTMENT OF TRANSPORTATION 

CULVERT COMPUTATION RECORD 

STATION: 1 (01 CC' DATE: I 
HYDROLOGIC AND CHANNEL INFORMATION 

DRAINAGE AREA 

S H L D R . 7  
SKETCH 

t'- , - t 
19%'. IX EL. - 154% g q  EL. - EL.- 



ARIZONA DEPARTMENT OF TRANSPORTATION 

CULVERT COMPUTATION RECORD 

PROJECT: . $ u & ~ T I ~ ~ o N  cay, DESIGNER: 
Two 

STATION: IIDbfGW DATE: 9/87 
HYDROLOGIC AND CHANNEL INFORMATION 

SHLDA. 
SKETCH 

DRAINAGE AREA 

dl = 36 [ l m ~ )  w1 = 
O2 = TW2 =- 



I ARIZONA DEPARTMENT OF TRANSPORTATION 

CULVERT COMPUTATION RECORD 

PROJECT: 50w971'i10d r ~ J ~  OEsItiNEA: ymu 7J87 
STATION: lZOSf7O DATE: 

HYDROLOGIC AND CHANNEL INFORMATION 
SHLDR. 

SKETCH 

DRAINAGE AREA 

a1 = 00) TwI - 
Q2 = -- TW2 P 



ARIZONA DEPARTMENT OF TRANSPORTATION 

LOCATION DATA 
. . Highway: Superstition Freeway (SR360) 

Location: Ellsworth Road - Ironwood Drive 
Project No: P-028-1-313PB, 513C 

DESIGN DATA 
Frequency QQ Years 

STRUCTURE DATA 

Station 

Drainage Area 

Design Prequency and Discharge 

Type, Size and Length o'f Structure 2 - ? ~ ' ~ 6 ' %  1 5 3 ~ ~ .  

Inlet and Outlet Treatment (headwall, end 1hiLLF-T- - 
section, etc.) OUTLET- - 

i d -  r4qm- 
Invert Elevations and Slope in Percent oOT - 1442 s. ~ = m , ~ ~ 5 2 ' / ,  

Subgrade Elevation 

Allowable Headwater Elevation 

Design Beadwater Elevation 

Record High Water (if Applicable) 

Natural Channel Velocity 

Culvert Outlet Velocity 

Outlet Protection (type) 

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

COE & VAN LOO CONSULTING ENGINEERS, INC. 



ARTZONA DEPARWENT OF TRANSPORTATION 

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

DESIGN DATA , 

Frequency Years 

STRUCTURE DATA 

Station AED~STA.  1109 t.60 

Drainage Area - 
Design Frequency and Discharge 567~5s 

Type, Size and Length of Structure 2 - B'XL'X~F~D'CEG 

Inlet and Outlet Treatment (headwall, end ;~LGT - - 
section, etc.) OUTLET- t k b d ~  u&/p?oa 

;u- I513 ?-- 
Invert Elevations and Slope in Percent OUT- 15 12'L?.,&=o oc30\/1 

Subgrade Elevation 1 525 9 

Allowable Headwater Elevation \ 525 A2 

Design Headwater Elevation \SI P , ~ ~  - 
Record High Water (if Applicable) - 
Natural Channel Velocity - 
Culvert Outlet Velocity 7.b YAPC ---- 
Outlet Protection (type) - 
Ponding Beyond Right-of-way - Reference 
Paragraph B 6 C 10 

COE & VAN LOO CONSULTING ENGINEERS, INC. 



ARIZONA DEPARTMENT OF TRANSPORTATION 

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

DESIGN DATA 
Frequency m y e a r s  

STRUCTURE DATA 

Station 

Drainage Area - 
Design Frequency and Discharge 5 b 7ck 
Type, Size and Length df Structure 2 - ~ ' ~ ~ ' % 1 5 7  C.BC, 

Inlet and Outlet Treatment (headwall, end - - 
section, etc.) OUTLET- - 

-14 - 1 5 2 5 s  
Invert Elevations and Slope in Percent Q,T - 152+=, ~~zo.oc71 Y, 

Subgrade Elevation \ 5 ~ 3 ~  
- 

Allowable Headwater Elevation 1532'8 - 
Design Headwater Elevation 55 15-- 
Record High Water (if Applicable), - 
Natural Channel Velocity - 
Culvert Outlet Velocity LL2.L 
Outlet Protection (type) 

L;U ~b 
Cr)hunl E L  

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

COE & VAN LOO CONSULTING ENGINEERS, INC. 



ARIZONA DBPARTMBNT OF TRANSPORTATION 

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 ~ T A  \ \&I +DO 
- 

Drainage Area 

Design Frequency and Discharge 42 3~4.5 

Type, Size and Length Qf Structure ~ - 0 ' ~ 6 ' ~ 2 0 9 ' ~ ~ .  

;&ST - - 
Inlet and Outlet Treatment (headwall, end 
section, etc.) o v r ~ e ~  - ~ E A D W ~ L L ~  ~ G S  ~ A ~ O L A  

iu - IS+@'& 
Invert Elevations and Slope in Percent - , 547  2 f ~ : ~ . ~ ~ 3 ~ ~ ~  

Subgrade Blevation 

Allowable Headwater Elevation 

Design Headwater Elevation 

Record High Water (if Applicable) 

Natural Channel Velocity 

Culvert Outlet Velocity 

Outlet Protection (type) 

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

COE & VAN LOO CONSULTING ENGINEERS, INC. 



ARIZONA DEPARTMENT OP TRANSPORTATION 

LOCATION DATA 
Highway: Supersti tion Freeway '(~~360) 
Location: Ellsworth Road - Ironwood Drive 
Project No: P-028-1-313PE, 513C 

DESIGN DATA 
Frequency Years 

STRUCTURE DATA 

Station  PIE^ K STA, \\glo+oo 

Drainage Area .O 0 4~~ .t 

Design Frequency and Discharge -2Zxi.A 
Type, Size and Length df Structure 2- 3 0 " ~  I 96 RCP 
Inlet and Outlet Treatment (headwall, end 
section, etc.) ZAUW 4 0-s~ - L A ~ A ~ W P U - S  

TA- \569= 
Invert Elevations and Slope in Percent o d ~  - \ 5  b e  ", &= o.oodk'/, 

J 

Subgrade Elevation 

Allowable Headwater Elevation 

Design Headwater Elevation 

Record High Vater (if Applicable) 

Natural Channel Velocity 

Culvert Outlet Velocity 

Outlet Protection (type) 

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

COE & VAN LOO CONSULTING ENGINEERS, INC. 



ARIZONA DBPARTlBNT OF TRANSPORTATION 

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

DESIGN DATA , . 
Frequency &Q Years 

STRUCTURE DATA 

Station 

Drainage Area ~ 3 . 9 4 ~  L~ 

Design Frequency and Discharge -5%& 
Type, Size and Length df Structure 2-IO'X~'X 182 C I . L C ,  

Inlet and Outlet Treatment (headwall, end 
section, etc.) 

, OUTLFT - H EA~UALL  LQ A4 4 ~~~d 
1blLE.T - \510 % 

Invert Elevations and Slope in Percent QUTLLT- \ 5 7 ~ ~ , L = 0 , ~ ~ 2 ~  I/, 

Subgrade Elevation 15% zk 

Allowable Headwater Elevation 

Design Headwater Elevation 

Record Eigh Water (if Applicable) - 
Natural Channel Velocity 

Culvert Outlet Velocity 

Outlet Protection (type) 

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

COE &-VAN LOO CONSULTING ENGINEERS, INC. 
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.' - 
SUPERSTITION FREEWAY o 400 800 

ELLSWORTH RD. - IRONWOOD RD. -7' 

:g&*/..../ ms.7.. /",TIE:[ ...-, 
9 1.m./f-oza-i-5,3/ 1 

MARICOPA COUNTY - P l N A L  COUNTY X X ,  Scale in Feet I 
LEGEND 

E I I L J a W - m s m - - ~ m  - 
--PROP. DRAINAGE INTERCEPTOR CHANNEL 

vol- Carl = 0.0 h8.2 189.7 314.1 617.0 650.0 
m. ( e l  = 56.0 58.0 61.5 65.2 74.0 75.0 
Mf lw ( d s l  = 0.0 21.3 35.6 45.7 1 585.9 

----PROP. CULVERT STRUCTURE 

.---PROP. SPILWAY 
Ch'AUU€L - I 

566 ..JOO Y R .  PEAK DISCHARGE ( CFS ) - ----DIRECTION OF FLOW 

N W I ~ m s m ~ ~ ~ m  

V01- Car) 0.0 63.5 210.3 367.5 535.1 667.8 713.6 
nw. 1-1 - 36.0 40.0 4 . 0  48.0 52.0 55.0 56.0 
Mfiw (crs) = 0.0 272.1 384.8 471.2 514.1 593.0 1U8.4 

gmMrnwnmmsmSDVB--m 

MI- (af) i. ' 0.0 105.1 165.9 241.3 3W.0 340.0 
nw. (ft) F 49.5 53.2 55.3 58.0 60.0 61.0 
Mfiar (a) - 0.0 260.9 328.8 395.4 440.8 981.3 

LXYX lZ. ofye,- 
IRLm I hn 
-7 
lPRIIM I 

I -. 
s m u ~ , ~ ~  ,ew,, 

. 

1- OF- 

- PLATE 1 

ARIZONA DEPARTMENT (K TRANSPORTATION 
HIGHWAYS DIVISIO~~Msmw~ 

COE 6 VAN LOO w . . . ~ ~  i.c 

OFFSITE DRAlNAGE SYSTEM - . - 
SHEET I OF ,f 



SUPERSTITION FREEWAY 
ELLSWORTH RD. - IRONWOOD RD. 
MARICOPA COUNTY - P l N A L  COUNTY 

vol- (aE) = 0.0 68.2 Ui9.7 314.1 617.0 650.0 1 El-. (it) = 5 . 0  58.0 61.5 65.2 74.0 75.0 1 
W (sfsl = 0.0 21.3 35.6 45.7 1 585.9 

- ---PROP. DRAINAGE INTERCEPTOR CHANNEL 

---.PROP. CULVERT STRUCTURE 

.---PROP. SPILLWAY 

566 -100 YR.PEAK DISCHARGE ( CFS 1 P 
0 4 0 0 8 0 0  

---.DIRECTION O F  FLOW 

N O W i ~ 8 h 5 M ~ ~ ~ m D .  

V o l m  (af) - 0.0 63.5 210.3 367.5 535.1 667.8 713.6 
El-. (ft) - 36.0 40.0 44.0 48.0 52.0 55.0 56.0 
-04 (cfs) - 0.0 272.1 384.8 471.2 1 593.0 U28.4 

FZ /..../ m.., m. 1%: 1 .5 8 U .  

9 / aar / ~ - ~ ~ ~ - + 5 ~ 3  / I 

Val- (af) - ' 0.0 105.1 165.9 241.3 3W.O 340.0 
E l w  (R) = 49.5 53.2 55.3 58.0 60.0 61.0 
ahnar(C€s) = 0.0 260.9 328.8 395.4 440.8 981.3 

XX) Scale In Feet 
I 

LEGEND 
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