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APPENDIX B

OFF-SITE HYDROLOGY

• HEC-1 SCHEMATIC, UPDATE NORTHEAST REGION

• HEC-1 OUTPUT (NE200250)



F.H.W.A. STATE
REGION PROJECT NO. SHEET TOTAL

NO. SHEETS AS BUILT

NOT FOR
CONSTRUCTION
OR RECORDING

__ OF__

Review

PRELIMINARY

STAGE II

UPDATED ROUTING

UPDATED CONCENTRATION POINT

DIVERSION

NEW DETENTION BASIN

UPDATED SUB-BASIN

[}Q2L MA 278 I

I37T381 I

9 ARIZ.

HEC-l SCHEMATIC
UPDATED NORTHEAST REGION

ARIZONA DEPARTMENT OF TRANSPORTATION
INTERMODAL TRANSPORTAnON DIVISION

ROADWAY DESIGN SERVICES

NAME

ROUTING

LEGEND- -

DIVERSION

SUB-BASIN

DETENTION BASIN

CONCENTRATION POINT

CAP OVERCHllTE

202L RED MTN FWY" UNIVERSITY DR - SOUTHERN AVE

TRACS NOli H H5183 Ole

DMJH::HARRIS
2777 E. CAMEL8;~CK ROAD SUITE 200

PHOENIX, AZ. 850H:i-4302 (602) 337-2777
ROUTE LdCA~nO~N----..........-----....--.,.-----------~

DESIGN
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NOTE.
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• HEC-} DIAGRAM OF WATERSHED NETWORK IS NOT
TO SCALE AND DOES NOT NECESSARILY REFLECT
THE ACTUAL FLOW PATHS, LENGTHS OR LOCATIONS.

• HEC-l DIAGRAMS ARE DERIVED FROM SEVERAL
DIFFERENT STUDIES. SYMBOLOGY AND FORMAT MAY
THEREFORE DIFFER BETWEEN SHEETS.

• UPDATED SCHEMATIC INFORMATION RELATES TO
PROPOSED 2.02L GRADES.
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*****************************************

1*****************************************

* *
FLOOD HYDROGRAPH PACKAGE

JUN 1998
VERSION 4.1

I
I RUN DATE 23APR04 TIME

(HEC-1)

17:29:48

NE200250.0UT
***************************************

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

I
I

x X XXXXXXX XXXXX X

X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X

X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, .HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
NEW OPTIONS: DAM BREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:REAO TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

10....•..1. .....• 2....•.. 3 ....•. .4 5 6 ..•.... 7 ....••. 8 9 10

PAGE 2

PAGE 1

Revised by OMJM+HARRIS - July 2002

23, 24, 31A and 31B were revised. orainage basins 180, 202A, 2028, and
2020 were added. Basin 38 was split 1nto 38A and 38B due to the 202 LOOP

2. several concen~ration points have been added and basins have been routed
to reflect the proposed Red Mountain Freeway alignment.

3. Exis~ing deten~ion basins (ADOT) have been removed and new de~ention
basins are proposed as part of the freeway construction.

page 1

MODEL NAME: Ne200235.0AT

MODEL NAME: Ne2002us.OAT Revised by OMJM+HARRIS - August 2003

This model includes various reV1S10ns ~o incorporate the Red Mountain Freeway
in association with the university Drive ~o Southern Avenue.

CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:

1. In order to reflect the proposed 202 Freeway Loopand to facilitate design,
drainage basins 180, 18c and 24 were further subdivided. Additional
concentration points were added to provide discharges a~ more locations.

2. Drainage basin areas for 50 and 202A were modified to reflect design
refinements ~o ~he Power to university segmen~ of the Red Moun~ain Freeway

MODEL NAME: NE200250.0AT Revised by PARSONS BRINCKERHOFF - April 2004

This model includes ~he following revisions ~o OMJM+HARRIS model
NE202uSR.OAT da~ed December 2003.

1. The storage volumes for the NE-1, NE-2, NW-l, Nw-2 and southern Avenue
detention basins have been updated per the final basin geometry.

2. The discharge rates for detention basins NW-1 and NW-2 have been revised
~o reflect the revisions ~o the ou~let structures and emergency
spillways.

3. The diversion at ~he box culvert system at Southern Avenue and Hawes
Road was revised to simulate blockage of 2 barrels of ~he existing 3
barrel box culyert under southern.

4. The diversion a~ the lateral weir in the sou~hern Avenue Channel was
revised to reflect the final weir geometry and rating analysis.

5. The data for subbasin 31B was revised to reflect future conditions
land use.

*************************************************************~****************
******************************************************************************

******************************************************************************
******************************************************************************
******************************************************************************

******************************************************************************
******************************************************************************
******************************************************************************

10
10
10
10
10
10
10
10
10

This model includes various revisions to incorporate ~he Red Moun~ain Freeway
in association with the 202L/U560 Traffic In~erchange Design Concept Report.

CHANGES TO THIS MOOEL INCLUDE THE FOLLOWING:

1. In order ~o reflect ~he proposed 202 Freeway LOOP, basin areas for 18C,
HEC-l INPUT
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100-YEAR 24-HOUR FREQUENCY

•• previ ous •• MODEL NAME: NE2002. OAT

SOUTHEAST MESA AREA DRAINAGE MASTER PLAN
AREA NORTH OF SUPERSTITION FREEWAY

PAGE 3

MESANE.DAT

NE2002 50. OUT
4. Modifications were made to the previous (Ne20030) model per the city of

Mesa to remove the connection of the southern Ave. Channel from the
structure at Hawes Rd. and instead connect to the Hawes channel south of
the i nte rsecti on •

METHODOLOGY
THE US CORPS OF ENGINEERS FLOOD HYDROLOGY MODEL HEC-1 DATED SEP1990 VER 4.0
SCS TYPE II RAINFALL DISTRIBUTION
S-GRAPH HYDROGRAPH
GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
NORMAL DEPTH STORAGE CHANNEL ROUTING
APPROXIMATE DIRECTION, LOCATION, AND LENGTH .OF THE WASHES HAVE BEEN
EVALUATED BASED ON FIELD INVESTIGATION, USGS MAPS, LANDIS AERIAL SURVEYS

HEC-1 INPUT

FILENAME:

THIS MODEL REPRESENTS THE EXISTING CONDITION OF THE WATERSHED.
TOTAL DRAINAGE AREA IS APPROXIMATELY 17 SQ. MI.

REVISED BY VALERIE SWICK, OCTOBER-NOVEMBER 1996
TO INCORPORATE THE SUPERSITION STRUCTURES AND COMBINE MODELS

THIS MODEL COVERS THE AREA EAST 'OF HAWES ROAD AND THE SOSSAMAN CHANNEL
MAJOR CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:

1. OLD SUBBASIN 18A HAS BEEN SPLIT INTO TWO SUBBASINS. SUBBASIN 18C REMAINS
IN THIS MODEL AS PART OF THE HAWES CHANNEL INFRASTRUCTURE

2. OLD SUBBASIN 30 HAS BEEN SPLIT INTO SUBBASIN 30A AND SUBBASIN 30B.
SUBBASIN 30 GETS INTERCEPTED BY A CHANNEL ON THE NORTH SIDE OF CORALBELL
AND GETS ROUTED TO SUBBASIN 3lA. SUBBASIN 30B STILL GOES SOUTH ALONG
ELLSWORTH ROAD

3. FOR THE 2002 YEAR CONDITION, ALL CAP DETENTION BASINS HAVE BEEN PLACED IN
THE MODEL. THEIR OUTLET CHANNELS HAVE FOR THE MOST PART NOT BEEN INCLUDED
IN THIS MODEL. THE OUTLET CHANNELS WILL BE IN THE FUTURE MODEL

******************************************************************************

******************************************************************************

10 DATED 1994
10 THE NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS

10
10 INITIAL STUDY PERFORMED BY LISA C. YOUNG
10 REVIEWED BY VALERIE A. SWICK
10 HYDROLOGY BRANCH ENGINEERING DIVISION, FLODD CONTROL
10 DISTRICT OF MARICOPA COUNTY, DECEMBER - JULY 1995.
10
10 ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW, 2 FT/SEC FOR WASH/NATURAL

10 CHANNEL, 3 FT/SEC FOR ROAD AND GRASS CHANNEL, 10FT/SEC FOR CONCRETE CHANNEL

10
10
10 LAST UPDATED ON 3/13/98
10
10 UPDATE WAS BASED UPON NEW MAG LAND USE DEFINITIONS FOR SINGLE FAMILY HOUSING

10
10 DDM MCUHP2 MESA AREA DRAINAGE MASTER PLAN
·DIAGRAM
IT 5 lAPR97 0000 1000
10 5
IN 15
JO 3.600 .01
PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026

PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060

PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105

PC .110 .115 .120 .126 .133 .140 .147 .155 .163 .172

PC .181 .191 .203 .218 .236 .257 .283 .387 .663 .707

PC .735 .758 .776 .791 .804 .815 .825 .834 .842 .849

PC .856 .863 .869 .875 .881 .887 .893 .898 .903 .908

PC .913 .918 .922 .926 .930 .934 .938 .942 .946 .950

PC .953 .956 .959 .962 .965 .968 .971 .974 .977 .980

PC .983 .986 .989 .992 .995 .998 1.000

JD 3.58 1.0
JD 3.49 5.0
JD 3.38 10.0
JO 3.24 30.0
JD 3.10 60.0
JD 3.05 90.0
JO 3.00 120.0
JD 2.97 150.0

""OOM ***** updated *****

KK 42
KM BASIN 42
KM THE FOLLOWING PARAMETERS WERE PROVIOED FOR THIS BASIN
KM L= 3.1 Lca= 1.5 S= 60.9 Kn= .043 LAG= 51.6

KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
BA 1. 75
LG .32 .29 5.00 .31 10.00
UI 114. 114. 248. 441. 618. 773. 923. 1018. 1086. 1092.

UI 1041. 954. 806. 673. 573. 485. 415. 340. 290. 242.

UI 212. 175. 147. 121. 109. 78. 78. 78. 38. 28.

UI 28. 28. 28. 28. 28. 28. 28. O. O. O.

UI O. O. O. O. O. O. O. O. O. O.

"

10•••.••• 1. •.••.• 2 3 4 5 6 ...•... 7....••• 8.....•. 9 10
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I
I NE200250.0UT

• DDM ***** preserved *****
1 HEC-1 INPUT PAGE 4

I
LINE ID .••...• 1 ••••.•• 2•.••.•• 3 .••.••. 4 ••....• 5 ••..••. 6 ••..•.. 7 .•..... 8 •.•••.. 9 ...... 10

162 KK 42T51
163 RS 10 FLOW -1
164 RC 0.08 0.055 0.08 7000 0.011

165 RX 0 600 700 710 720 730 830 1630

I
166 RY 10 5 3 0 0 3 5 10

·• DDM ***** updated *****
167 KK 51
168 KM BASIN 51
169 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

I
170 KM L= 1.5 Lca= .8 S= 54.4 Kn= .039 LAG= 27.3

171 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
172 BA 1.24
173 LG .29 .30 4.60 .37 18.00
174 UI 153. 416. 885. 1248. 1446. 1410. 1128. 817. 598. 428.

175 UI 311. 232. 163. 110. 99. 37. 37. 37. 37. 37.

I
176 UI O. O. O. O. O. O. O. O. O. O.

177 UI O. O. O. O. O. O. O. O. O. O.

·• DDM ***** preserved *****

178 KK e51
179 KM COMBINE FLOWS FROM 42 AND 51

1
180 HC 2·1: DDM ***** preserved *****

181 KK 51T53
182 KM ROUTE 51 TO 53
183 RS 9 FLOW -1

I
184 RC 0.08 0.055 0.08 8000 0.01
185 RX 0 100 200 210 220 230 330 430

186 RY 7 6 5 0 0 5 6 7

•
• DDM ***1:1: updated **'l1f**

187 KK 44A

I
188 KM BASIN 44A
189 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
190 KM L= 2.8 Lca= 1.4 S= 54.5 Kn= .039 LAG= 43.6

191 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
192 BA 1. 59
193 LG .20 .25 4.50 .45 45.00

I
194 UI 123. 123. 390. 597. 813. 994. 1114. 1180. 1153. 1063.

195 UI 881. 716. 588. 484. 397. 320. 259. 219. 189. 131.

196 UI 126. 84. 84. 75. 30. 30. 30. 30. 30. 30.

197 UI 30. 30. O. O. o. O. o. o. O. O.

198 UI O. O. O. O. O. O. O. O. O. O.

•
"'DOM ***** Prese rved *****

I
1 HEC-1 INPUT PAGE 5

LINE ID ....... 1 .... ., .2 ....... 3 . ., •... 4 ....... 5 ....... 6 ... ., .. 7 ..... .,8 ....... 9., .... 10

199 KK DIV44A
200 KM DIVERT 80% OF THE LOW FLOWS WEST AND SOUTH TO 44B. 70% OF HIGH FLOWS

I
201 DT D44A
202 DI 0 500 1000 3000
203 DQ 0 400 750 2100

* DDM ***** updated *****
204 KK 43
205 KM BASIN 43

I
206 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
207 KM L= 1.9 Lea= .9 S= 58.2 Kn= .036 LAG= 29.8

208 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
209 BA 1.42
210 LG .29 .30 4.70 .35 18.00
211 UI 161. 376. 827. 1212. 1470. 1531. 1375. 1047. 783. 584.

I
212 UI 434. 324. 251. 171. 127. 110. 59. 39. 39. 39.

213 UI 39. O. O. O. O. O. O. O. O. O.

214 UI O. O. O. O. O. O. O. O. O. O.

*
." DDM ***** preserved *****

215 KK C43

I
216 KM COMBINE 43 WITH DIVERTED FLOWS FROM 45A
217 HC 2

** DDM ***** preserved **1:1:*

218 KK 43T53
219 RS 12 FLOW -1

I
220 RC 0.08 0.055 0.08 11250 0.009
221 RX 0 200 300 310 315 325 335 535

222 RY 6 3 2 0 0 2 3 6

** DOM ***** updated *"'•••

223 KK 53

I
224 KM BASIN 53
225 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
226 KM L= 1.9 Lca= .9 S= 63.5 Kn= .039 LAG= 31.8

227 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
228 BA .78
229 LG .29 .30 5.20 .28 20.00

230 UI 83. 189. 377. 486. 616. 903. 943. 707. 555. 428.

I
231 UI 291. 149. 123. 83. 38. 25. 25. 25. O. O.

page 3
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* DDM ***** prese rved *****

* DDM ***** preserved *****
page 4

PAGE 7

PAGE 6

o.O.O.O.

66.53
1570
2754

36.82
1570
1098

NE200250.0UT
O. O.o.

11.626
1568
1684

13.37
1568

574

*****

o.o.

preserved *****

Preserved *****

FLOW -1
0.238 2.72

1564 1566
30 188

*****

***** preserved

o.

C53
COMBINE 53, 43 AND 51

3

C54
COMBINE 53 AND 54

2

CAP12
1
o

1563.6
o

KK CAP10+
KM COMBINED CAP 10 AND 11, SAME CONTRIBUTING AREA AND HYDRAULICALLY CONNECTED
KM STORAGE AND DISCHARGES WERE ADDED AT THE APPROPRIATE ELEVATIONS
RS 1 FLOW -1
SV 0 0.43 3.397
SE 1562.4 1564 1566
;Q 0 180 736

KK 44B
KM BASIN 44B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.1 Lea= .9 S= 64.8 Kn= .041 LAG= 26.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 1.06
LG .26 .24 6.60 .17 30.00
UI 136. 426. 715. 947. 1453. 1456. 1057. 775. 520. 251.

UI 180. 109. 42. 42. 42. O. O. O. O. O.

UI O. O. O. O. O. O. O. O. O. O..
* ODM ***** prese rved ***'lr*

HEC-1 INPUT

10 1. ....•• 2 3 4 5 6 7 8 9 10

• DDM .**.* updated ••••*

KK
RS
SV
SE
SQ
** ODM

* OOM

KK 44ATB
KM ROUTE 44A TO 44B, STREET AND SHEET FLOW THROUGH NEIGHBORHOODS
KM NO CURB AND GUTTER
RS 15 FLOW -1
RC 0.055 0.045 0.055 9000 0.008
RX 0 500 1010 1012.5 1022.5 1027.5 1532.5 2037.5
RY 6 5.5 3 0 0 3 5.5 6

*

KK DCAP12KM FLOWS SPLIT AT CAP AND SOUTHERN AVE, RATING CURVES BASED ON THREE 5x7 CBCS
KM PART OF THE FLOW GOES SOUTH ACRSS SOUTHERN TO CAP 13 +14
DT SOUTH
01 0 450 1000 2500
DQ 0 0 275 1025
*

KK OR44A
KM RETRIEVE DIVERTED FLOWS FROM 44A
DR D44A.
'* OOM ***** preserved *****

KK RCAP11
KM ROUTE FLOWS FROM CAP OVERCHUTE #10 AND 11 TO AOOT WEST BASIN
RK 2400 0.0003 0.013 TRAP 20 3.

KK C44B
KM COMBINE 44A WITH 44B
HC 2
*'* COM ***** preserved *****

KK
KM
HC
** ODM

KK 54
KM BASIN 54
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.5 Lea= .8 S= 42.8 Kn= .044 LAG= 32.8

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .49
LG .30 .29 5.40 .26 17.00
UI 50. 107. 221. 287. 359. 502. 603. 449. 358. 278.

UI 206. 110. 84. 55. 39. 15. 15. 15. 15. O.

UI O. O. O. O. o. O. O. O. O. O.

UI O. O. O. o. O. o. O. O. o. o.
** ODM ***** preserved *****

* ODM ***** updated
HEC-1 INPUT

10 1. 2 3 4 5 6 7 8 9 10

* ODM ***** preserved *****

KK
KM
HC
*

UI
*

250
251
252
253
254
255

261
262
263

256
257
258
259
260

247
248
249

291
292
293

271
272
273
274
275
276
277
278
279
280

LINE

281
282
283

284
285
286
287
288
289
290

264
265
266
267
268
269
270

236
237
238
239
240
241
242
243
244
245
246

233
234
235

232

LINE

I
I
I

1

I
I
I
'I
I
I
I
I
I 1

I
I
I
I
I
I
I



PAGE 9

PAGE 8

o.
O.

o.
O.

O.
O.

o.
o.

O.
O.

o.
O.

713.55
56

535.1 667.85
52 55

367.5
48

5.746
1570
1143

210.3
44
.5

1.5

upda1:ed

page 5

*' OOM ***** updated *****

KK C36A
KM COMBINE FLOWS FROM CAP OVERCHUTES INTO ADOT EAST DETENTION BASIN

HC 2·

* COM ***** Prese rved *****

KK 36A
KM BASIN 36A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .3 Lea= .2 S= 44.1 Kn= .028 LAG= 6.6
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .10
LG .27 .34 6.00 .21 28.00
UI 201. 435. 101. O. O. O. O. O.
UI O. O. O. O. O. O. O. O.·'* ODM ***** preserved *****

HEC-1 INPUT

10 1 2 3 4•...... 5 6 7 8 9 10

KK CAP13+
KM CAP OVERCHUTES 13 AND 14 WERE COMBINED SINCE THY HAVE COMMON DRAINAGE
KM STORAGE AND DISCHARGES WERE ADDED AT SPECIFIED ELEVATIONS
RS 1 FLOW -1
SV 0 1.198 2.601
SE 1564 1567 1568
SQ 0 180 500·

KK c57
KM COMBINE FLOWS CROSSING SOUTHERN AT CAP WITH THOSE OF SUBBASIN 57

HC 2·
'* OOM ***** preserved *****

'* OOM ***** preserved *****

KK RSOUTH
KM RETRIEVE FLOWS CROSSING SOUTHERN AT CAP
DR SOUTH

*• DDM **••* upda1:ed ••*••

KK 57
KM BASIN 57
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .3 Lea= .1 S= 35.7 Kn= .044 LAG= 9.4
KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
BA .18
LG .37 .35 5.40 .25 2.00
UI 193. 566. 378. 149. 59. 19. O. O.
UI O. O. O. O. O. O. O. O.·

* ODM ***** preserved *****

* DDM

KK 36B
KM BASIN 36B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.0 Lea= .5 S= 45.0 Kn= .028 LAG= 15.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .32
LG .30 .29 7.30 .11 16.00
UI 125. 387. 715. 627. 361. 139. 58. 22.
UI O. O. O. O. O. O. O. O.

*

KK c36B
KM COMBINE FLOWS FROM ADOT BASIN W WITH SUB36
HC 2
ZW A=ADOT WEST BASIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR·

KK RADOTW
KM ROUTE FLOWS IN CONCRETE CHANNEL TO CULVERTS UNDER SUPERSTITION FREEWAY

RS 1. 75 FLOW -1
RC .035 0.012 .035 4500 .0033

RX 0 500 1000 1012 1020 1032 1532 2032

RY 13 12.5 12 0 0 12 12.5 13

*

* DDM ***** preserved ****.
HEC-1 INPUT

10 1 2 3 4 5 6 .7 · .8 ......• 9 10

NE200250.0UT

-:: OOM ***** preserved *****

KK ADOT-W
KM WEST ADOT DETENTION BASIN 4189, WEST OF CAP AND NORTH OF SUPERSITION FREEWAY
KM FROM EASTERN MARICOPA COUNTY AREA DRAINAGE MASTER STUDY, FCD OF MARICOPA

KM COUNTY
KM AND SUPERSTITION FREEWAY COMPREHENSIVE OFFSITE DRAINAGE PLAN,
KM A-N WEST, INC •• FEBRUARY, 1987.
RS 1 ELEV 36
SV 0 12.35 63.5
SE 36 38 40
SL 36.0 28.27 .6
SS 55 200 2.6

*

KK C12
KM COMBINE ROUTED FLOWS FROM CAP #10 AND 11 WITH CAP #12
HC 2
*

330
331
332
333
334
335
336
337
338

339
340
341

314
315
316
317
318
319
320
321
322

LINE

308
309
310
311
312
313

349
350
351
352
353
354
355
356
357

358
359
360

297
298
299
300
301
302
303
304
305
306
307

323
324
325
326

327
328
329

342
343
344
345
346
347
348

294
295
296

LINE

I
I
I
I
I 1

,I
I
I
I
I
I
I
I

1

I,
I
I
I
I



KK 58
KM BASIN 58
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.1 Lea= .5 S= 50.4 Kn= .033 LAG= 18.3

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .95
LG .34 .36 5.60 .22 4.00
UI 238. 813. 1261. 1998. 1385. 886. 384. 213. 76. 54.

UI O. O. O. O. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.

·• DDM ***** preserved
HEC-1 INPUT PAGE 11

NE200250.0UT
• ODM ••••• preserved •••••

* OOM ***** preserved *****

PAGE 10

30.
O.
O.

298.
39.

7.

97.
O.
O.

232.
42.

7.

20.2

157.
O.
O.

362.
O.
O.

588.
O.
O.

20.00
870.

O.
O.

.13
982.

O.
O.

7.30
593.

O.
O.

.24
393.
28.

O.

preserved *****

C56
COMBINE 52 AND 56 BEHIND THE STOCK POND
ASSUMING STOCK POND IS EFFECTIVE, DIVERTS FLOWS SOUTH ACROSS SUPERSTITION
STORAGE ROUTING WAS NOT PERFORMED, CHANNEL/PIPE CROSSING

2

56T58
3 FLOW -1

0.08 0.055 0.08 2500 0.004
0 200 300 310 320 330 430 530

6 4 3 0 0 3 4 6

***** updat:ed *****

56
BASIN 56

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .9 Lea= .5 S= 57.9 Kn= .040 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.55

.31
106.

28.
O.

KK 46B
KM BASIN 46B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.4 Lea= .7 S= 42.9 Kn= .073 LAG= 51.1
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .36
LG .21 .24 4.00 .56 51.00
UI 24. 24. 59. 95. 118. 135. 156. 182.
UI 262. 217. 189. 161. 138. 117. 94. 61.
UI 31. 24. 21. 7. 7. 7. 7. 7.

page 6

KK
RS
RC
RX
RY
•
• DOM

KK
KM
KM
KM
HC
•
• DDM

'* OOM ***** preserved *****

KK 52
KM BASIN 52
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.6 Lca= .7 S= 54.9 Kn= .035 LAG= 25.3

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .43
LG .31 .31 6.60 .15 12.00
UI 58. 191. 311. 418. 657. 573. 419. 304. 176. 98.

UI 63. 30. 18. 18. 18. O. O. O. O. O.

UI O. O. O. O. O. O. O. O. O. O.

• DDM ***** ~pdat:ed

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI·

• DDM ••••• updat:ed •••••
HEC-1 INPUT

10....•••1. •••••• 2 3...•... 4 5 6 7 8 9 10

10 1. 2 3 4 5 6 7 8 9 10

KK C58
KM COMBINE 58 WITH 56
KM THE VOLUME AT THIS CONCENTRATION POINT WILL BE SPLIT BETWEEN THE OVERCHUTES
KM CAPlA AND CAP1B. THIS WILL BE MODELED AS FLAT TOP HYDROGRAPHS WITH 217 CFS
KM VALUES FOR UI CARDS AT THESE OVERCHUTES
KM NO DATA AVAILABLE ON CAP OVERCHUTE SIZING
ZW A=CONCENTRATION POINT C58 B=FLOW TO OVERCHUTES C=FLOW F=OBSERVED
HC 2

'"

KK CFAKE
KM THIS IS JUST A FAKE CONCENTRATION POINT TO ELIMINATE THE ERROR THAT SAYS TO
KM "COMBINE HYDROGRAPHS MORE OFTEN".
HC 2·

KK ADOT-E
KM EAST ADOT DETENTION BASIN 4105, WEST OF CAP AND NORTH OF SUPERSTITION
KM FROM EASTERN MARICOPA COUNTY AREA DRAINAGE MASTER STUDY, FCD OF MARICOPA
KM COUNTY
KM AND SUPERSTITION FREEWAY COMPREHENSIVE OFFSITE DRAINAGE PLAN,
KM A-N WEST, INC., FEBRUARY, 1987.
RS 1 ELEV 49.5
SV 0 300 340
SE 49.5 60 61
SL 49.5 28.27 .6 .5
SS 60 200 2.6 1.5
ZW A=ADOT EAST BASIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR·

397
398
399
400
401

377
378
379"
380
381
382
383
384
385
386

387
388
389
390
391
392
393
394
395
396

402
403
404
405
406

407
408
409
410
411
412
413
414
415
416

373
374
375
376

417
418
419
420
421
422
423
424

425
426
427
428
429
430
431
432
433
434

361
362
363
364
365
366
367
368
369
370
371
372

LINE

LINE

I
I
I
I
I
I

1

I
I
I
J
I
I
I
I 1

1
I
I
I
I



I
I NE200250.0UT

435 UI O. O. O. O. O. , O. O. O. O. O.
436 UI O. O. O. O. O. O. O. O. O. O.·

I 437 KK 046B
438 KM RETAIN 100 YEAR 2 HOUR, (16% FOR FUTURE DEVELOPMENT)
439 DT 046 5
440 DI 0 10000
441 DQ 0 10000·

I 442 KK CAP6
443 RS 1 FLOW -1
444 SV 0 0.236 1.627 8.021
445 SE 1556.2 1558 1560 1562
446 SQ 0 52 180 350

•

I 447 KK RCAP6B
448 KM CHANNEL PARAMETERS TAKEN FROM PLANS BY AMERICAN ENGINEERING
449 KM FOR THE SUPERSTITION SKYLINE HIGH SCHOOL
450 KM FLOW IS ROUTED ALONG THE TRANSMISSION LINE CORRIDOR
451 KM ROUTE CONCENTRATION POINT CAP#6 TO SUBBASIN 29A (CRISMON CHANNEL)
452 RS 2 FLOW -1

I
453 RC .013 .013 .013 2300 .002
454 RX 0 39 40 45.5 53.5 59 60 99
455 RY 6.5 5.5 5.5 0 0 6.5 6.5 6.5·1 HEC-1 INPUT PAGE 12

LINE ID••••••• 1. ..•••• 2 ••• ; ..• 3••.•••• 4 •••••.• 5••••••• 6 •••••.• 7 ....... 8 .•••••• 9 •.•••• 10

I 456 KK 29A
457 KM BASIN 29A
458 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
459 KM L= .9 Lca= .4 S= 41.2 Kn= .107 LAG= 49.5

I
460 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
461 BA .18
462 LG .21 .24 4.00 .58 29.00
463 UI 12. 12. 33. 51. 63. 72. 84. 99. 131. 157.
464 UI 127. 107. 93. 78. 66. 56. 40. 24. 21. 19.
465 UI 12. 12. 5. 4. 4. 4. 4. 4. 4. O.
466 UI O. O. O. O. O. O. O. O. O. O.

I
467 UI O. O. O. O. O. O. O. O. O. O.·
468 KK D29A
469 KM RETAIN 100 YEAR 2 HOUR, (73% FOR FUTURE DEVELOPMENT)
470 DT D29A 9
471 01 0 10000

I
472 DQ 0 10000·
473 KK C29A
474 HC 2·

I
• OVERTOPPING OF CRISMON ROAD CHANNEL REMOVED TO REFLECT FUTURE CHANNEL

475 KK 45A
476 KM BASIN 45A
477 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
478 KM L= 2.0 Lca= 1.0 S= 70.4 Kn= .079 LAG= 66.1
479 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

I
480 BA .62
481 LG .21 .25 4.00 .60 19.00
482 UI 31. 31. 31. 101. 126. 150. 171. 187 •. 210. 238.
483 UI 273. 346. 409. 353. 303. 269. 243. 213. 190. 166.
484 UI 149. 120. 89. 56. 54. 52. 42. 31. 31. 22.
485 UI 10. 10. 10. 10. 10. 10. 10. 10. 10. O.
486 UI O. O. O. O. O. o. O. o. O. O.

I
487 UI O. O. O. O. O. O. O. O. O. O.·
488 KK D45A
489 KM RETAIN 100 YEAR 2 HOUR, (66% FOR FUTURE DEVELOPMENT)
490 DT D29A 24
491 01 0 10000

I
492 DQ 0 10000·
493 KK D45A
494 KM DIVERT 75% OF THE FLOW SOUTH,THE REMAINDER ALONG UNIVERSITY TO NEXT SUBBASIN
495 KM CHANNEL ALONG UNIVERSITY, SOME SHEET FLOW IS DIVERTED

I
496 DT 45ATB
497 01 0 5000
498 DQ 0 4750·1 HEC-1 INPUT PAGE 13

LINE 10••••••• 1. •••••• 2 ••••••• 3 ••••••• 4 ••••••• 5••••••• 6 •••••• .7....... 8 ••••••• 9 •••••• 10

I 499 KK 55B
500 KM BASIN 55B
501 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
502 KM L= 3.5 Lca= 1.8 S= 48.6 Kn= .058 LAG= 79.5
503 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

I
504 BA 1.86
505 LG .23 .25 4.10 .57 31.00
506 UI 79. 79. 79. 141. 269. 319. 374. 413. 451. 490.
507 UI 542. 600. 670. 821. 973. 999. 852. 753. 682. 628.
508 UI 569. 510. 465. 413. 376. 325. 252. 192. 139. 136.
509 UI 129. 124. 79. 79. 79. 54. 24. 24. 24. 24.
510 UI 24. 24. 24. 24. 24. 24. 24. O. O. o.

I
511 UI O. O. O. O. O. O. O. O. O. O.

page 7

I



KK C45B
KM COMBINE FLOWS FROM 45A AND 45B
HC 2
*

HEC-1 INPUT

10 1 2•....•. 3..••..• 4 ....••. 5...••.. 6..••... 7 8 9 10

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

KK C7+8
KM COMBINE FLOW FROM OVERCHUTES #7 & #8
KM ROUTE FLOW FROM HERE THROUGH PARKWOOD RANCH
HC 2
*

PAGE 15

PAGE 14

158 170
4.5 6.5

A ROUTING OF ABOUT 4000 FT

143
3

85.75
1570
1017

.0033
125

o

24.52
1568

756

4000
45
o

0.539
1566

460

D45B
RETAIN 100 YEAR 2 HOUR, (42% FOR FUTURE DEVELOPMENT)
D45B 24

o 10000
o 10000

45B
BASIN 45B

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.9 Lea= .9 S= 45.0 Kn= .052 LAG= 45.2
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.66

.22 .25 6.00 .22 50.00
49. 49. 159. 219. 266. 309. 368. 482. 614. 516.

425. 363. 302. 252. 202. 124. 86. 80. 53. 49.

22. 15. 15. 15. 15. 15. O. O. O. O.
O. O. O. O. O. O. O. O. O. O.

NE200250.0UT

D55B
RETAIN 100 YEAR 2 HOUR, (73% FUTURE DEVELOPMENT)
D55B 92

o 10000
o 10000

KK 29B
KM BASIN 29B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .8 Lea= .5 S= 52.6 Kn= .092 LAG= 42.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .08
LG .18 .25 4.00 .66 17.00
UI 6. 7. 23. 31. 36. 43. 53. 74. 75. 59.

UI 50. 41. 34. 27. 16. 11. 10. 6. 6. 2.

UI 2. 2. 2. 2. 2. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.

page 8

KK RCAP78
KM ROUTE CAP OVERCHUTE #7 & #8 TO SUBBASIN 29B,
KM CHANNEL DIMENSIONS FROM PARKWOOD RANCH
KM (ADMP CHANNEL 10 CN4)
RS 3 FLOW -1
RC .035 .035 .035
RX 0 12 27
RY 6.5 4.5 3
*

KK
KM
DT
01
DQ
*

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
UI
*

KK CAP8
KM ROUTE THROUGH CAP OVERCHUTE #8
RS 1 FLOW -1
SV 0 1.449 9.494 43.04
SE 1562.1 1564 1566 1568
SQ 0 120 436 935
*

KK 45ATB
KM ROUTE REMAINDER OF FLOWS TO 45B
KM STREET FLOW AND SHEET FLOW, NO OEFINED CHANNEL
RS 17 FLOW -1 .
RC 0.055 0.035 0.055 10000 0.001
RX 0 500 1010 1012.5 1022.5 1027.5 1532.5 2037.5
RY 6 5.5 5 0 0 5 5.5 6

*

KK CAP7
KM ROUTE THROUGH CAP#7
RS 1 FLOW -1
SV 0 0.167 0.309
SE 1560.5 1563 1564.27
sQ 0 0 225
* FOLLOWING ROUTING CHANGED TO REFLECT FUTURE LAND USE CHANGES FOR
* PARKWOOD RANCH

KK RD45A
KM RETURN DIVERTED FLOWS FROM 45A
DR 45ATB.

KK C55B
KM COMBINE 55B WITH DIVERTED FLOWS FROM 45A
HC 2
*

KK
KM
DT
01
DQ.

536
537
538
539
540
541
542
543
544
545
546

552
553
554

547
548
549
550
551

LINE

573
574
575
576
577
578
579
580
581
582
583

555
556
557
558
559
560

561
562
563
564

565
566
567
568
569
570
571
572

526
527
528

529
530
531
532
533
534
535

520
521
522
523
524
525

517
518
519

512
513
514
515
516

LINE

I
I
I
I
I
I
I
I

1

I
I
I
I
I
I
I

1

I
I
I
I



I
I NE2002 50. OUT

584 KK D29B

I
585 KM RETAIN 100 YEAR 2 HOUR, (98% FOR FUTURE DEVELOPMENT)

586 DT D29B 5
587 01 0 10000
588 DQ 0 10000·
589 KK C29B1

I
590 KM COMBINE FLOWS FROM CAP #7 OVERCHUTE AND SUBBASIN 29B

591 HC 2·
592 KK c29B2
593 KM COMBINE ROUTED FLOW FROM 29A WITH SUBBASIN 29B

594 HC 2

I ·
595 KK TRANS
596 KM ROUTE FLOW ALONG THE TRANSMISSION CORRIDOR
597 KM ADJACENT TO SCHOOL SITE AND PARKWOOD RANCH
598 KM (ADMP CHANNEL 10 CN3)

I
599 RS 1 FLOW -1
600 RC .013 .013 .013 2600 .0015
601 RX 0 39 40 51 78 89 90 129

602 RY 6.5 5.5 5.5 0 0 5.5 5.5 6.5·
603 KK 29C

I
604 KM BASIN 29C
605 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

606 KM L= .9 Lca= .5 S= 58.8 Kn= .074 LAG= 34.7

607 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
608 SA .23
609 LG .24 .25 5.70 .27 32.00
610 UI 23. 43. 95. 124. 153. 199. 280. 226. 180. 143.

I
611 UI 113. 77. 41. 36. 23. 15. 7. 7. 7. 7.

612 UI O. O. O. O. O. O. O. O. O. O.

613 UI O. O. o. o. o. O. o. o. o. O.

·1 HEC-1 INPUT PAGE 16

LINE 10 ••••••• 1. ...... 2 ....... 3.•••••• 4 ....... 5....... 6 ....... 7 ....... 8 ....... 9 •.••.• 10

I 614 KK D29C
615 KM RETAIN 100 YEAR 2 HOUR, (98% FOR FUTURE DEVELOPMENT)

616 DT 029 17
617 01 0 10000

I
618 DQ 0 10000·
619 KK C29C2
620 KM COMBINE ROUTED FLOWS FROM C29B2 AND C29C1
621 HC 2

•

I 622 KK 29CTD1
623 KM REACH PR-2, PR-3
624 KM ROUTE FLOW ALONG SOUTH OF SCHOOL AND SOUTH ALONG CRISMON TO SOUTHERN

625 KM GRASS LINED CHANNEL
626 RS 1 FLOW -1
627 RC .045 .045 .045 2500 .0025

I
628 RX 0 20 40 69 109 139 147 155

629 RY 6.5 5.5 4.9 0 0 4.9 5.5 6.5

"
630 KK 55
631 KM BASIN 55
632 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

I
633 KM L= .5 Lca= .2 S= 72.3 Kn= .081 LAG= 22.2

634 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
635 BA .14
636 LG .24 .24 4.60 .40 29.00
637 UI 21. 85. 128. 192. 243. 167. 116. 63. 35. 20.

638 UI 7. 7. 7. O. O. O. O. O. O. O.

I
639 UI O. O. O. o. O. o. o. O. O. o.

"
640 KK 055
641 KM RETAIN 100 YEAR 2 HOUR, (90% FOR FUTURE DEVELOPMENT)
642 DT 055 9
643 01 0 10000

I
644 DQ 0 10000

*
645 KK CAP9
646 RS 1 FLOW -1
647 SV 0 2.03 10.075 43.569
648 SE 1562.1 1564 1566 1568

I
649 SQ 0 120 436 935

"
650 KK RCAP9
651 KM ROUTE CAP OVERCHUTE #9 TO SUBBASIN 290
652 KM UNLINED CHANNEL THROUGH PARKWOOD RANCH
653 KM DESIGN PLANS BY STANDAGE & TRUITT

I
654 KM CHANNEL REVISED BY HOSKIN ENG.
655 KM CHANNEL 10 FOR THAT PART OF THE CHANNEL THAT CUT ACROSS 290)

1 HEC-1 INPUT PAGE 17

LINE 10••••••• 1. •••••• 2••••••• 3••••••• 4 ••••••• 5••••••• 6 ••••••• 7 ••••••• 8••••••• 9 •••••• 10

,I 656 RS 3 FLOW -1
657 RC .035 .035 .035 4700 .0050

page 9
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10 1. 2 3 4 5 6 .•..... 7 8 9 10
Page 10

HEC-1 INPUT

10•...... 1. 2 3 4 .•..... 5 6 .•..... 7 •.•.... 8 9 10

KK c36
KM COMBINE FLOWS IN CHANNEL ACROSS PARKWOOD RANCH (SUBBASIN 290) WITH SUBBASIN 3
HC 3
*

KK G29DE
KM RECALL THE EASTERN 2/3 OF SUBBASIN 290. THIS IS RECALLED 2600 FT EAST OF
KM CRISMON RD.
DR D29DE
** FOLLOWING ROUTE ADDED BY HOSKIN ENG. *

PAGE 19

PAGE 18

o.
O.

o.
o.

90
7.4

74
3.4

14
1531

14
1528

NE200250.0UT
50 60
o 2.0

40
o

13.7
1524
0.5
1.5

30
2.0

16
3.4

100 YEAR 2 HOUR, (87% FOR FUTURE DEVELOPMENT)
38

10000
10000

100 YEAR 2 HOUR, (53% FOR FUTURE DEVELOPMENT)
27

10000
10000

***** prese rved *****
HEC-1 iNPUT

D36C
RETAIN
D36C

o
o

o
7.4

0290
RETAIN
0290

o
o

290
BASIN 290

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.2 Lea= .9 S= 40.7 Kn= .066 LAG= 47.8
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.65

.21 .25 4.90 .35 43.00
46. 46. 133. 196. 239. 275. 325. 390. 532. 552.

439. 375. 319. 270. 225. 177. 111. 80. 75. 51.
46. 26. 14. 14. 14. 14. 14. 14. O. O.

O. O. O. O. O. O. O. O. O. O.

* DDM

KK
KM
DT
01
DQ
*

KK 36c
KM BASIN 36C
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.2 Lea= .6 S= 44.2 Kn= .020 LAG= 12.4
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .44
LG .10 .25 4.65 .47 80.00
UI 266. 780. 1282. 724. 259. 83. 37. O.
UI O. O. O. O. O. O. O. O.
*

KK 29T36
KM ROUTE FLOW FROM PARKWOOD RANCH THROUGH NEW UNLINED CHANNEL
KM CROSS-SECTION MATCHES PARKWOOD RANCH CHANNEL
KM (ADMP CHANNEL 10 CN5)
RS 3 FLOW -1
RC .035 .035 .035 3000 .0050
RX 0 16 30 40 50 60 74 90
RY 7.4 3.4 2.0 0 0 2.0 3.4 7.4
*

KK RBAS5
KM REACH PR-1
KM ROUTE FLOWS FORM 290 (WESTERN 1/3) TO SUBBASIN 36. CRISMON AND SOUTHERN TO
KM THE SUPERSTITION FWY. (PREVIOUSLY CALLED 29DT36)
RS 1 FLOW -1
RC 0.025 0.025 0.025 2150 0.0017
RX 0 20 25 32 44 60 68 76
RY 3.8 3.9 4 0 0 4 3.9 3.8

*

*****KVM*****

KK C29C3
KM COMBINE FLOWS FROM c29c2, 02902, AND RCAP9
HC 3
** RETENTION BASIN 5, OPTION 2

KK BASIN5
KM WITH 36-INCH OUTFALL
RS 1 STOR -1
SA 0 3.9 11
SE 1518 1521 1523
SL 1518 18.00 0.6
SS 1528 200 2.5
*

KK 02902
KM DIVERT APPROXIMATLY 2/3 OF SUBBASIN 290' S FLOW TO THE EAST. THIS HAPPENS
KM BECAUSE CHANNEL CN5 CUTS ACROSS SUBBASIN 290. ONLY THOSE FLOWS TO THE EAST OF
KM THE CHANNEL GET INTO THE CHANNEL
DT 029DE 10000
01 0 100 200 500 800
~Q 0 66 132 330 528

KK
KM
OT
01
OQ
*

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
UI
*

RX
RY
*

683
684
685

676
677
678
679
680
681
682

727
728
729

686
687
688
689
690
691
692

671
672
673
674
675

693
694
695
696
697
698
699
700

713
714
715
716
717
718
719
720
721

LINE

722
723
724
725
726

705
706
707
708
709
710
711
712

701
702
703
704

LINE

660
661
662
663
664
665
666
667
668
669
670

658
659

I
I
I
I
I
I
I
I
I

1

I
I
I
I
I
I
I
I

1

I
I



776 KK 37T38A
777 KM ROUTE FLOWS FROM C37 TO c38A VIA ADOT CONCRETE CHANNEL
778 RS 1.76 FLOW -1

*
779 RC 0.035 0.012 0.035 3620 0.0045
780 RX 0 500 1000 1012 1020 1032 1532 2032
781 RY 13 12.5 12 0 0 12 12.5 13

*
* Revi sed by DMJM to refl ect Red Mountai n Freeway Design Concepts
*

I
I
I
I
I
I
I
I
I
I
I
I
I
I

1

730
731
732
733
734
735

736
737
738
739
740
741
742
743
744
745
746

747
748
749
750
751
752

753
754
755
756
757
758
759
760
761

762
763
764

765
766
767
768
769
770

LINE

771
772
773
774
775

NE200250.0UT

KK 36T37
KM ROUTE C36 TO C37 VIA ADOT CONCRETE CHANNEL
RS 1. 76 FLOW -1
RC 0.035 0.013 0.035 5280 0.0033
RX 0 500 1000 1012 1020 1032 1532 2032
RY 13 12.5 12 0 0 12 12.5 13
*
* DDM ***** updated *****
KK 30b
KM BASIN 30b
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.5 Lca= .9 S= 43.3 Kn= .060 LAG= 48.3
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .81
LG .27 .27 4.00 .52 25.00
UI 57. 57. 161. 241. 296. 339. 400. 475. 645. 703.

UI 558. 475. 407. 344. 288. 236. 149. 101. 94. 71.
UI 57. 41. 17. 17. 17. 17. 17. 17. O. O.

UI O. O. O. O. O. O. O. O. O. O.
*
* DDM ***** preserved *****
KK 30bT37
KM ROUTE FLOWS FROM S30b TO C37 VIA NATURAL CHANNEL
RS 4.4 FLOW -1
RC 0.040 0.035 0.040 2640 0.053
RX 0 2 3 4 7 8 28 528
RY 6 5 5 0 0 4 4.5 5
* DDM ***** upda~ed *****

KK 37
KM BASIN 37
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.0 Lca= .5 S= 45.0 Kn= .028 LAG= 15.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .47
LG .31 .33 4.00 .49 14.00
UI 184. 569. 1051. 922. 531. 204. 85. 32. O. O.

UI O. O. O. O. O. O. O. O. O. O.

* DDM ***** preserved *****

KK C37
KM COMBINE FLOWS FROM S37, s30, AND C36 AT C37
HC 3
** DDM ***** preserved **'"'"'"

KK ADOTEL
KM ADOT DETENTION BASIN 4313 AT ELLSWORTH RD. AND SUPERSTITION
KM FROM EASTERN MARICOPA COUNTY AREA DRAINAGE MASTER STUDY, FCD OF MARICOPA
KM COUNTY
KM AND SUPERSTITION FREEWAY COMPREHENSIVE OFFSITE DRAINAGE PLAN,
KM A-N WEST, INC., FEBRUARY, 1987.

HEC-1 INPUT

10 .•..•.. 1. 2 3 4 5 6 .••...• 7...•... 8 9 10

RS 1 ELEV 56
SV 0 617 650
SE 56 74 75
SL 56 3.14 0.6 .05
SS 74 200 2.6 1.5

'"
'" DDM ***** preserved ***'1:*

'" ***********'*******************************************************************
'" Revised by DMJM to reflect Red Mountain Freeway Design concepts
'* ***************************************'***************************************

PAGE 20

I
I
I
I
I

DDM *'**** Inse rted *****

782 KK 38A
783 KM BASIN 38A
784 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

* KM L= 1.1 Lca= .8 S= 37.0 Kn= .063 LAG= 50.8
785 KM L= 1.1 Lca= .8 S= 37.0 Kn= .063 LAG= 43.8
786 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
787 BA .3275
788 LG .25 .29 4.25 .44 31.00
789 UI 25. 25. 87. 116. 141. 164. 198. 266. 316. 249.

790 UI 209. 175. 145. 121. 85. 50. 43. 34. 25. 18.

791 UI 8. 8. 8. 8. 8. 8. O. O. O. O.
792 UI O. O. O. O. O. O. O. O. O. O.

*
old parameters from the previous subbbasin 38
BA .47
LG .25 .29 4.25 .44 31.00
UI 31. 31. 78. 127. 156. 179. 207. 242. 313.

'" UI 340. 282. 247. 209. 179. 152. 119. 77. 55.,. UI 39. 31. 25. 10. 10. 10. 10. 10. 10.,.
UI O. O. o. o. O. o. o. o. o.,. UI O. O. o. o. o. o. o. o. O.

page 11



IN 5
*

KK 202D
KM BASIN 202D
KM Hydrograph created from onsi"te Rational calula"tions and SCS Dis"tribu"tion
KM A = 15.93 acres, C = 0.80, Tc = 15.33 min.
BA .0249
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 2 2 2 2 2 2 2
QI 2 2 2 2 2 2 2 2 3 3
QI 3 3 3 3 4 4 4 6 10 15
QI 19 26 40 71 100 94 69 48 35 25
QI 17 11 8 6 5 4 4 3 3 3
QI 3 3 3 2 2 2 2 2 2 2
QI 2 2 2 2 2 2 2 2 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1
*
KK C38A
KM COMBINE FLOWS FROM BASIN 38A WITH ADOT DETENTION OUTLET AND FREEWAY'S 202D
HC 3
** **** Revised by DMJM "to reflec"t Red Mounuin Freeway 30% Design Concep"ts ****
*
KK 202NE1
KM on-line De"ten"tion Basin es"tima"ted for 202L/US60 Traffic Interchange DCR
KM Basin is loca"ted Nor"theas"t of "the 202L/us60 Traffic In"terchange - upper Basin
RS 1 ELEV 1436.2
*

SV 0 0.2 2.3 6.4 14.9 29.2 36.7 44.4 52.3 60.4

*
* *** Revised by PB "to reflec"t final basin geome"try ****

SV 0 0.4 2.8 6.4 14.3 28.8 36.4 44.1 52.0 60.7
SE 1436.2 1437.0 1438,0 1438.73 1440.0 1442.0 1443.0 1444.0 1445.0 1446.0

* ***** Double 30 inch dia. RCP ou"tle"t pipe *****
SQ o 0 0 0 43 69 79 88 96 103

*
HEC-1 INPUT PAGE 22

NE2002 50. OUT

******************************************************************************

******************************************************************************

PAGE 21

page 12

*****updated*****" ODM

""* Revi sed by PB "to refl ec"t fi na1 basi n geometry ****
SV 0 0.9 3.7 8.1 12.8 17.8 22.8 28.2 33.5 40.1
SE 1433.9 1435.0 1436.0 1437.0 1438.0 1439.0 1440.0 1441.0 1442.0 1443.0
" ***** single 24 inch dia. RCP outlet pipe *****
SQ 0 5.0 12.8 20.7 25.1 29.1 32.7 36.0 39.1 42.0
*
"

***** Revi si ons by DMJM to document ori gi na1 desi gn *****
***** original ADOT on-line Deten"tion Basin per URS Final Drainage Repor"t ***

KKHDET12
KM ONLINE DETENTION POND #12 - UPSTREAM FROM HAWES RD. (STA. 992+00 - 997+00)
RS 1. ELEV 1439.8
SV O. 0.11 1.81 5.73 8.84 9.92 10.78
SE1439.8 1441. 8 1443.8 1445.8 1447.3 1447.8 1448.2
SQ O. 52.0 100.0 132.0 152.0 209.0 285.0

KK 202NE2
KM on-line De"ten"tion Basin es"timated for 202L/US60 Traffic In"terchange OCR
KM Basin is located Northeas"t of "the 202L/US60 Traffic In"terchange - Lower Basin
RS 1 ELEV 1433.9
"* SV 0 0.7 4.2 8.9 13.9 19.0 24.3 29.7 35.4 41.3

ID 1. 2......• 3 4 5 6 7 8 9 10

Revise in"terval to read hydrograph more accura"tely

HEC-1 INPUT

ID 1. 2•..••.. 3 ...••.. 4 .•.•.•. 5••••... 6 7 8..•..•• 9 10

.•**** original ADOT On-line Deten"tion Basin per URS Final Drainage Report ****

KKHDET11* KM ONLINE DETENTION POND #11 - UPSTREAM FROM HAWES RD. (STA. 977+00 - 972+00)
RS 1. ELEV 1427.8
SV O. 0.11 1.87 5.88 7.10 7.96 10.09
SE1427.8 1429.8 1431.8 1433.8 1434.4 1434.8 1435.8
SQ O. 52.0 100.0 132.0 140.0 162.0 279.0

I
I
I
I
I
I 1

LINE

I
793

794
795
796
797

I
798
799
800
801
802
803
804

I
805
806
807
808
809
810
811

I
812
813
814
815
816
817

I
818
819
820

821
822

I
823

824
825

I
826
827

I
828
829

830

I
1

LINE

831
832

I
833
834

I
835
836

837

I
I



I
NE2002 50. OUT

838 KK 17A
839 KM BASIN 17A
840 KM THE FOLLOWING PARAMETERS WERE PROVIOED FOR THIS BASIN
841 KM L= .7 Lca= .5 S= 60.6 Kn= .042 LAG= 18.5
842 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
843 BA .18
844 LG .26 .28 4.00 .55 33.00
845 UI 44. 151. 233. 375. 265. 171. 77. 42. 16. 10.

846 UI 10. O. O. O. O. O. O. O. O. O.

847 UI O. O. O. O. O. O. O. O. O. O.
*

**H Revised by DMJM to reflect Red Mountain Freeway Design concepts *****

200 300
4 5

concepts

NATURAL WASH

147
3.5

0.015
142

o
2600

137
o

FLOWS FROM 17 TO 23 VIA DIRT CHANNEL, THEN
FLOW -1

0.032 0.045
100 133

4 3.5

*' DDM ***** Preserved *****
* Revised by DMJM to reflect Red Mountain Freeway Design

KK17AT23
KM ROUTE
RS 3
RC 0.045
RX 0
RY 5

I
I

I
I

HEC-1 INPUT

10..•.•.•1. ••. : .• 2••••••• 3••..••• 4•.••... 5••...•• 6 .•.••.. 7...••.. 8...•.•• 9 •..•.• 10

KK RCAP2A
KM ROUTE BASIN 2 OUTFLOW THROUGH 36-INCH PIPE
RK 1370 0.0088 0.012 CIRC
*

KK BASIN2
* KO 1
KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP2
KM WITH 24-INCH OUTFALL (EH1B)
RS 1 STOR -1
SA 0 .54 1.81 4.10 5.14 6.3 6.3 6.3
SE 49 51 52 53 54 55 64 67
SL 50 3.14 .62 • 5
SS 56.5 100 2.5 1.5
*

* OOM ***** preserved ***** PAGE 23

296.
O.
O.

482.
O.
O.

28.4

643.
O.
O.

839.
O.
O.

1129.
29.

O.

14.00
836.

29.
O.

.48
603.

29.
O.

2.545 13.729
1570 1572

807 1395

4.15
467.

74.
O.

-1
0.538

1568
340

FLOW
0.02
1566

60

.30
257.
117.

O.

updated HH*

49
BASIN 49

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.6 Lca= .8 S= 73.6 Kn= .040 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.79

.30
94.

161.
O.

KK CAP2
RS 1
SV 0
SE 1565.1
SQ 0
*

DDM

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
*

871
872
873

858
859
860
861
862

863

864
865
866
867
868
869
870

848
849
850
851
852
853
854
855
856
857

LINE

1

I

I

I

I

I

I

• DDM ••••• updated ••**.

* COM ***** preserved *****

KK RCAP2
*
KM ROUTE CAP OVERCHUTE #2 south to Broadway Road at C17A·RS 10 FLOW -1·RC .045 .040 .045 1100 .012·RX 100 200 300 316 321 329 429
RY 6 5 3 0 0 3 5··

I
I
I

874

875

876

877

878
879

880
881
882

KK
KM
HC·.

C17A
COMBINE FLOWS FROM CAP OVERCHUTE #2 AND S17A

2

529
6

10•••..•• 1 ••••••• 2•••.••• 3••••••• 4•••••.• 5.•••••• 6••••••• 7••..••• 8 .••.••• 9 ..•••. 10

KK 48
KM BASIN 48
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.6 Lca= .8 S= 80.2 Kn= .038 LAG= 26.4
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .77
LG .31 .31 4.10 .49 12.00
UI 98. 305. 517. 682. 1035. 1076. 777. 573. 390. 190.
UI 136. 85. 30. 30. 30. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.

*
• DDM ***** Prese rved *****

HEC-1 INPUT PAGE 24

I
I
I
I

1

883
884
885
886
887
888
889
890
891
892

LINE

893
894
895
896
897

KK CAP3
RS 1
SV 0
SE 1564.6
SQ 0

FLOW
0.934

1567.5
o

-1
1.222

1568
143

4.303
1570

750

13.13
1572
1530

page 13

I



HEC-l INPUT

10 1. ••.... 2 3 4 .•..... 5 6 7 8......• 9 10

KK 18F BASIN
KM BASIN 18F
KM THIS IS THE FUTURE SUBBASIN CREATED BY 202L BISECTING 18C
BA 0.048
LG 0.14 0.32 4.00 0.43 5
UI 119 217 31 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0 0·
KK R18FTE
KM ROUTE FLOWS FROM 18F TO C18E VIA CHANNEL ON EAST SIDE OF FREEWAY
RS 2 FLOW -1
RC 0.035 0.016 0.035 2570 0.0123
RX 0 9 24 36 44 56 71 80
RY 9 6.3 6 0 0 6 6.3 9

*
*

• *",.,o Revised by DMJM+HARRIS to reflect Red Mountain Freeway Design Concepts ••·

NE200250.0UT

PAGE 26

PAGE 25

o
o

23.
O.
O.

o
o

47.
O.
O.

*****

preserved *****

updated*****

HEC-1 INPUT

page 14

KK 18E BASIN
KM BASIN 18E
KM THIS IS THE FUTURE SUBBASIN CREATED BY 202L BISECTING 18C
BA 0.082
LG 0.11 0.31 4.00 0.49 28
UI 203 371 53 0 0 0 0 0
UI 0 0 0 0 0 0 0 0
*

KK C17C
KM COMBINE FLOWS FROM c17A AND c17B
HC 2·
KK 17CT23
KM ROUTE FLOWS FROM C17C TO C~3A·RS 2 FLOW -1
RC 0.035 0.025 0.035 3000 0.0083
RX 0 9 24 54 66 96 111 120
RY 8 5.3 5 0 0 5 5.3 8·

KK c17B
KM COMBINE FLOWS FROM CAP OVERCHUTE #3 AND S17B
HC 2·· • DDM ***** preserved *****

KK17BT22
KM ROUTE FLOWS FROM S17 TO c22 VIA LINED CHANNEL
RS 3 FLOW -1
RC 0.035 0.015 0.035 2700 0.0114
RX 0 1 3 6 18 21 36 70
RY 6.25 6.10 6 0 0 3 3.25 3.5

• DDM

• DDM

KK RCAP3A
KM ROUTE CAP OVERCHUTE #3 TO APACHE TRAIL (ALONG NATURAL CHANNEL)
RS 3.3 FLOW -1
RC .055 .045 .055 2000 .020
RX 100 200 300 305 310 315 415 515
RY 7 6 5 0 0 5 6 7·* DDM ***** prese rved *****

KK RCAP3B
KM ROUTE CAP OVERCHUTE #3 FROM APACHE TRAIL TO 17B
RS 1 FLOW -1
RC .045 .035 .045 2300 .01
RX 100 200 300 301 311 312 412 512
RY 3 2 1 0 0 1 2 3·

* OOM ***** preserved *****

KK 17B
KM BASIN 17B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .8 Lca= .6 S= 50.0 Kn= .042 LAG= 21.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .22
LG .26 .28 4.00 .54 30.00
UI 37. 146. 220. 348. 372. 252. 169. 77.
UI 11. 11. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O.·

KK BASIN3
• KO 1 2
KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP3
KM WITH 3D-INCH OUTFALL BASIN AE2B (BASIN 3)
RS 1 STOR -1
SA 0 .5 1 1.8 3.4 4 6 6
SE 55 56 57 58 59 60 62 65
SL 56.25 4.91 .62 .5
SS 62 100 2.5 1.5
•

I
I

898

I 899
900
901
902
903
904

I
905

906
907
908

I
909
910
911

912

I
913
914
915
916
917

I 918
919
920
921
922

I
923
924
925
926
927

I
1

LINE

928
929

I
930

I
931
932

I
933

934
935

936

I
937
938
939

I
940
941
942
943
944
945

I
946

947
948
949
950

I
951
952

953
954

I
955
956
957
958
959

1

I
I



I
I
I

LINE

960
961
962
963
964

NE200250.0UT
!D ••..... 1. •...•• 2 •....•. 3....•.. 4..•.... 5••.•..• 6.••..•• 7..•.... 8.•...•. 9••.•.• 10

KK RET18E
KM RETAIN THE 100 YEAR 2 HOUR VOLUME (27% OF BASIN HAS RETENTION)
DT D18E 2.32
DI 0 10000
DQ 0 2700
*

KK 18ET23
KM ROUTE FLOWS FROM C18E TO C23 VIA CONCRETE CHANNEL ON EAST SIDE OF FREEWAY
RS 1 FLOW -1
RC 0.035 0.016 0.035 1860 0.0107
RX 0 9 24 36 44 56 71 80
RY 9 6.3 6 0 0 6 6.3 9
*

I
I
I

965
966
967

968
969
970
971
972
973

974
975
976

KK
KM
HC
*

KK
KM
HC
*

C18E
COMBINE FLOWS FROM BASIN 18E AND 18F

2

C23A
COMBINE FLOWS FROM C17C AND C18E

2

page 15

I
I
I
I
I
I
I
I
I
I
I
I
I

1

977
978
979
980
981
982

983
984
985
986
987
988
989

LINE

990
991
992
993
994

995
996
997

998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008

1009
1010
1011
1012
1013
1014

KK R23ATB
KM ROUTE FLOWS FROM C23A TO C23B VIA CONCRETE CHANNEL ON EAST SIDE OF FREEWAY
RS 1 FLOW -1
RC 0.035 0.016 0.035 1120 0.0086
RX 0 9 24 36 44 56 71 80
RY 9 6.3 6 0 0 6 6.3 9

*
KK 23 BASIN
KM BASIN 23
BA 0.169
LG 0.22 0.26 4.10 0.54 30
UI 38 137 206 337 257 168 82 43 20 9
UI 9 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0 0

* KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

* KM L= 1.0 Lea= .3 S= 65.0 Kn= .038 LAG= 16.2

* KM L= .6 Lea= .2 S= 58.6 Kn= .068 LAG= 19.9

*
* KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA .1750
LG .28 .30 4.00 .47 20.00
UI 35. 129. 195. 325. 274. 184. 108. 50. 28.
UI 9. O. O. o. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O.

BA .28
LG .28 .30 4.00 .53 20.00
UI 92. 296. 509. 595. 357. 170. 77. 28. 18.
UI O. O. O. O. O. o. o. o. O.
UI O. O. o. o. o. o. o. o. O.

HEC-1 INPUT PAGE 27

ID•••••.• 1. •••.•• 2..••.•. 3•••.••• 4.•••.•• 5•...••• 6••••••• 7.•••... 8••••.•• 9•••••• 10

KK RET23
KM RETAIN THE 100 YEAR 2 HOUR VOLUME (18% OF BASIN HAS RETENTION)
DT D23 2.79
DI 0 10000
DQ 0 1800
*
KK C23B
KM COMBINE FLOWS FROM C23A AND BASIN 23
HC 2
** DDM ***** upda"ted *****
KK 47
KM BASIN 47
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 3.0 Lea= 1.5 S= 51.2 Kn= .037 LAG= 44.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 1.67
LG .32 .32 4.00 .49 8.00
UI 126. 126. 418. 569. 691. 804. 959. 1272. 1579. 1302.
UI 1079. 920. 765. 631. 492. 300. 218. 205. 126. 126.
UI 42. 39. 39. 39. 39. 39. O. O. o. O.
UI O. O. O. O. O. O. O. O. O. O.

** ODM ***-k* preserved *****
.. KKCAP4+5
.. KM ROUTE THROUGH OVERCHUTES 4 AND 5, HUYDRAULlCALLY CONNECTED
.. KM STORAGE AND DISCHARGE WERE ADDED AT APPROPRIATE ELEVATIONS
.. RS 1 FLOW -1
.. SV 0 0.081 0.483 4.779 39.02 121.88
.. SE1568. 3 1570 1572 1574 1576 1578
.. SQ 0 170 575 1085 1245 1410..
KK BASIN4
KM ROUTE THROUGH OVERCHUTES 4 AND 5• HYDRAULICALLY CONNECTED
KM STORAGE AND DISCHARGE WERE ADDED AT APPROPRIATE ELEVATIONS
KM OUTFLOW THROUGH ONE 30-INCH PIPE
KM BASIN4 (BY4B)
RS 1 STOR -1



I

KK C22A
KM COMBINE FLOWS FROM CAP OVERCHUTES 4 &5 AND SUBBASIN 22
HC 2
*

PAGE 28

270
7

514
6

128
5

414
5

124
3

.005
310 314

o 4

SUBBASIN 22

NE2002 50. OUT
6.88 9.41

72 76

6000
304

o

5.28
71
.5

1.5

2.3
70

.62
2.5

0.64
69

4.91
200

RCAP4
ROUTE CAP OVERCHUTE #4 AND #5 TO

10 FLOW -1
.05 .045 .05
100 200 300
654

o
68

69.75
74

***** preserved *****

* ODM ***** preserved *****·

KK 22AT23
KM ROUTE C22A TO C23 VIA CONCRETE CHANNEL
KM VELOCITY = 5FT/S
RS 2 FLOW -1
*RC 0.045 0.022 0.042 1600 0.001·RX 0 102 103 106 1021
RY 7 6.5 6 0 0·

KK 22
KM BASIN 22
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.2 Lca= .3 S= 51.3 Kn= .041 LAG= 19.5
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .41
LG .27 .28 4.00 .54 29.00
UI 86. 310. 470. 782. 624. 415. 227. 109. 56. 21.

UI 21. O. O. O. O. O. O. O. O. O.

UI O. O. O. O. O. O. O. O. O. O.

• DDM ***** preserved *****

• DDM .*.** updated
HEC-1 INPUT

10 1. •.•••• 2 3...•... 4 5 6 •...... 7 8 9 10

•••• Revised by DMJM to reflect Red Mountain Freeway Design concepts

• DDM ••••• preserved ••**.
KK C22

* KM COMBINE S17B AND S22
HC 2
• DDM ••••• preserved •••••

* DDM

KK
KM
RS
RC
RX
RY·

SA
SE
SL
SS·

1038
1039
1040
1041

1042

1043
1044

1015
1016
1017
1018

1019
1020
1021
1022
1023
1024

1

LINE

1025
1026
1027
1028
1029
1030
1031
1032
1033
1034

1035
1036
1037I

I
I

I

I

I

I

I
I

I
I
I 1

* ••** Revised by DMJM+HARRIS to reflect Red Mountain Freeway Design Concepts ••

1045 KK C23C·1046 KM COMBINE FLOWS FROM C22A AND C23C
1047 HC 2· * DDM ***** preserved *****

KK 23T24
KM ROUTE FLOWS FROM C23 TO C24 VIA CONCRETE LINED CHANNEL
RS 2 FLOW -1
RC 0.045 0.022 0.045 2640 0.0117
RX 0 2 3 6 21 24 26 70
RY 6 6 6 0 0 3 5 6

* •••* Revised by DMJM to reflect Red Mountain Freeway Design concepts

HEC-1 INPUT PAGE 29

10 1. •••..• 2 3 4 ...•... 5......• 6 7 8......• 9 10

KK RC23
KM ROUTE FLOWS FROM C23 TO C31a VIA CONCRETE LINED CHANNEL
RS 3 FLOW -1
RC 0.035 0.016 0.035 4120 0.0054
RX 0 7 19 33 47 61 73 80
RY 9 7.3 7 0 0 7 7.3 9

*

I
I

LINE

1048
1049
1050
1051
1052
1053

* ****
*

Revised by OMJM to reflect Red Mountain Freeway Design Concepts *****

I
I
I

* DOM ***** updated *****

1054 KK 30a
1055 KM BASIN 30a
1056 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1057 KM L= 1.2 Lca= .7 S= 48.8 Kn= .060 LAG= 38.1

1058 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1059 BA .30
1060 LG .27 .28 3.91 .53 28.00
1061 UI 27. 42. 104. 138. 166. 204. 281. 329. 25l. 208.

1062 UI 167. 135. 96. 54. 45. 32. 27. 9. 8. 8.

1063 UI 8. 8. O. O. O. O. O. o. O. O.

1064 UI O. O. O. O. O. O. O. O. O. O.

** DDM ***** preserved *****
page 16

I



• DDM ••••• updated •••••

I
I
I
I
I
I
I
I

1065
1066
1067
1068
1069
1070
1071
1072
1073
1074

1075
1076
1077

1

LINE

1078
1079
1080
1081
1082
1083
1084
1085
1086
1087

NE2002 50. OUT
KK 30at31
KM ROUTE SUBBASIN 30A IN VARIOUS CHANNELS UNTIL IT COMBINES WITH SUBBASIN 31A
KM AT THE CORNER OF 88TH ST AND SOUTHERN. IN REALITY THIS ROUTING COULD BE
KM BROKEN UP INTO POSSIBLY 3 DIFFERENT ROUTINGS DUE TO CHANGES IN HOW THE
KM ROUTING IS ACCOMPLISHED, IE. CEMENT CHANNEL, EARTH LINED CHANNEL AND OPEN
KM WASH. THE PARAMETERS WILL TRY TO BE AN AVERAGE FOR THE ENTIRE REACH
RS 4 FLOW -1
RC .038 .030 .038 5000 .005
RX 0 15 25 40 60 75 85 100
RY 8 6 3 2 2 3 6 8·

•••• Revised by DMJM+HARRIS to reflect Red Mountain Freeway Design Concepts ••
•• Additional Refinements were made with the university to southern segment

'* DDM ***** preserved *****

KK C31Al
KM COMBINE FLOWS FROM SUBBASIN 30A, AND C23
HC 2·

HEC-1 INPUT

10 1. 2 3 ....•.. 4 5 6 7 8 9 10

KK 31A
KM BASIN 31A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.0 Lca= .5 S= 43.3 Kn= .064 LAG= 22.5
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .5127
LG .29 .29 4.15 .46 18.00
UI 77. 299. 454. 675. 882. 614. 430. 249. 130. 78.
UI 27. 24. 24. O. O. O. O. O. O. O.
UI O. O. o. O. O. O. o. O. o. o.· BA .53

LG .29 .29 4.15 .46 18.00
UI 80. 312. 472. 702. 919. 639. 448. 259. 135.
UI 28. 25. 25. O. O. o. o. o. O.
UI O. O. O. O. O. o. O. o. O.

PAGE 30

I
I
I
I

1088 KK 202C
1089 KM BASIN 202C
1090 KM Hydrograph created from onsite Rational Calulations and SCS Distribution
1091 KM A = 6.66 acres, C = 0.95, Tc 13.33 min.
1092 BA .0104
1093 QI 1 1 1 1 1 1 1 1 1 1
1094 QI 1 1 1 1 1 1 1 1 1 1
1095 QI 1 1 1 2 4 5 7 9 14 26
1096 QI 34 30 20 14 10 7 5 3 2 2
1097 QI 1 1 1 1 1 1 1 1 1 1
1098 QI 1 1 1 1 1 1 1 1 1 1
1099 QI 1 1·

••:: ~ad~~~~n~1 g~~~~~~:~~;
to refl ect Red Mountain Freeway Design concepts ••· were made with the university to southern segment··DDM ***** preserved *****

1100 KK C31A2
1101 KM COMBINE FLOWS FROM SUBBASIN 30A, SUBBASIN 31A, C23, AND SUBBASIN 202C
1102 HC 3·

'* **** Revised by DMJM to reflect Red Mountain Freeway 30% Design concepts ••••

1103 KK
1104 KM
1105 KM
1106 KM·•·• 4.3 9.5 17.5 28.6 52.9 78.4

1449.0 1450.0 1451.0 1452.0 1454.0 1456.0 14
164.1 245.7 333.9 425.9 604.9 804.7 8

I
I
I
I
I
I
I

1

LINE

1107

1108
1109
1110
1111
1112
1113

1114
1115
1116

R202S
On-line Detention Basin estimated for 202L/US60 Traffic Interchange OCR

Basin located on the east side of the 202L Freeway north of southern Ave.
principal outlet Structure consists of 1 - 10'x6' RCB.

RS 1 ELEV 1446.0
SV 0 0.2 1.4
sE1446.0 1447.0 1448.0
SQ 0 46.3 92.6

•••• Revised by OMJM to reflect 202L/US60 - phase 2 - 30% Design Concepts ....

HEC-l INPUT

10 1. .•.... 2 ...•..• 3.•..... 4 5 6 7 8 9•...•. 10

Rs 1 ELEV 1444.0
*' SV 0 0.2 1.4 4.3 9.S 17.5 28.6 52.9 78.4 91.3
.. SEI444.01445.0 1446.0 1447.0 1448.0 1449.0 1450.0 1452.0 1454.0 1455.0

sQ 0 46.1 92.2 163.8 245.3 333.3 425.7 604.8 803.6 826.1.... Revised by PB to reflect final culvert geometry and basi n geometry·..•..
SV 0 1.0 2.0 4.6 8.9 16.2 25.7 37.3 49.2 61.6
SV 74.2
SE 1444.0 1445.0 1446.0 1447.0 1448.0 1449.0 1450.0 1451.0 1452.0 1453.0
sE 1454.0
SQ 0 46.1 92.2 163.8 245.0 333.3 425.7 516.7 604.1 685.4
sQ 760.8..
'* ***** onsite 202L Runoff *****..
KK 202A
KM BASIN 202A
KM Hydrograph created from onsite Rational calulations and SCS Distribution

page 17

PAGE 31



I
NE200250.0UT

KM A= 56.9 acres, e = 0.76, Tc = 22.9 min.
BA .0889
QI 0 0 1 1 2 2 2 3 3 3

QI 3 3 3 3 4 4 4 4 4 4

QI 4 4 5 5 5 5 6 6 6 7

QI 8 9 14 20 28 38 55 90 137 163

QI 155 127 96 73 54 39 27 20 15 12

QI 10 8 7 6 6 5 5 5 5 5

QI 4 4 4 4 4 4 4 3 3 3

QI 3 3 3 3 2 2 1 1

*
KK R202A
KM ROUTE FLOWS FROM Broadway Road to e202B
RK 6000. 0.0016 0.013 eIRe 6.0

*
KK 202B
KM BASIN 202B
KM Hydrograph created from onsite Rational ealulations and ses Disuibution

KM A = 35.73 acres, e = 0.84, Tc = 17.67 min.
BA .0558
QI 0 0 1 1 2 2 2 2 2 2

QI 2 2 2 2 2 3 3 3 3 3

QI 3 3 3 3 4 4 4 4 5 5

QI 6 7 12 17 24 32 48 82 121 125

QI 101 73 53 39 27 18 13 9 7 6

QI 5 5 4 4 4 3 3 3 3 3

QI 3 3 3 3 3 2 2 2 2 2

QI 2 2 2 2 1 1

* HEC-J. INPUT PAGE 32

ID .••••••1. 2 •••.•.. 3••••••• 4 ••••••• 5••••••. 6 •••••.• 7 8 ••••... 9 10

PAGE 33

*****

712
230

72
7.3

644
199

68
6.3

480
169

56
6.0

page 18

324
160

248
148

683 0.0010
28 44
o 0

185
136

-1
.025

16
6.0

96
96

FLOW
.015

4
6.3

FLOWS ALONG SOUTHERN AVE FROM 202L TO HAWES ROAD.

o
o

Revised by DMJM to reflect Red Mountain Freeway Design concepts
***** Inserted *****

Flow split rating from HEC-RAS model and channel wi weir (L=16S')
o 104 185 461 527 579 618 674 719
o 104 140 162 189 208 217 224 225

R202B
ROUTE FLOWS FROM e202B TO e202e
3200. 0.0010 0.013 eIRe 5.0

e202c
COMBINE FLOWS FROM c202B WITH c31A

1
2

DSPILL
DIVERT FLOW SW TOWARD HAWES CHANNEL VIA 10x4 RCB
REMAINDER FLOWS SOUTH VIA SIDE CHANNEL WEIR (L=165') TO NW BASINS
DHAWS

KK 38B
KM BASIN 38B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
* KM L= 1.1 Lca= .8 S= 37.0 Kn= .063 LAG= 50.8
KM L= .5 Lca= .4 S= 28.0 Kn= .063 LAG= 25.6
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .0528
LG .25 .29 4.25 .44 31.00
UI 7. 23. 37. 50. 78. 71. 52. 38. 23. 12.
UI 8. 4. 2. 2. 2. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*'* LG .25 .29 4.25 .44 31.00
1: Ul 31. 31. 78. 127. 156. 179. 207. 242. 313.
* Ul 340. 282. 247. 209. 179. 152. 119. 77. 55.
'* UI 39. 31. 25. 10. 10. 10. 10. 10. 10.

UI O.

DI
DQ
*
*
1: ****
* DDM
*

* *** Revised by PB to reflect final lateral wei r goemeuy and lateral ***
1: *** weir rating analysis ***
*

* DI
*DQ
*

KK
KM
KM
DT
*
1: ***

KK RT202c
KM ROUTE
* KO 1
RS 1
RC .025
RX 0
RY 7.3
* *** REVISED BY DMJM+HARRIS PER CITY OF MESA COMMENTS ***

HEC-1 INPUT

ID 1. 2•...... 3....•..4 •.•.... 5...•..• 6 7.•.•.•• 8 .•..•.. 9...• , .10

KK
KM
* KO
He
*

KK
KM
RK
*

KK e202B
KM COMBINE FLOWS FROM SUBBASIN 202A WITH SUBBASIN 202B
He 2
*

LINE

1164
1165
1166

1167
1168
1169
1170
1171
1172
1173

1162
1163

1

1117
1118
1119
1120
1121
1122
1123
1124
1125
1126

1127
1128
1129

1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142

1

LINE

1143
1144
1145

1146
1147
1148

1149
1150

1151

1152
1153

1154
1155
1156
1157

1158
1159
1160
1161

I

I

I
I

I

I
I

I

I

I

I

I

I
I
I
I

I

I



ID.,. 1 ,. .. 2 3,. 4 ,. .. 5 6 7.• ,. 8 •. ,. 9,. 10

ID 1..,. 2 3.,..,. .4 5.,. 6 7,. 8 9 10

Revised by PB to reflect final basin geometry and 2-36" RCP outlet ••••

SV 0 0.2 1.9 6.1 12.5 19.8 23.6 27.3 31.2 35.2
SV 39.2
SE 1430.3 1431.0 1432.0 1433.0 1434.0 1435.0 1435.5 1436.0 1436.5 1437.0
SE 1437.5
SQ 0 27 61 96 122 186 304 469 683
SQ 946·

SV 0 0.7 3.5 10.5 12.9 18.1 20.8 23.4 24.5 25.6
SV 26.7 28.9
SE 1433.0 1434.0 1435.0 1436.5 1437.0 1438.0 1438.5 1439.00 1439.20 1439.4
SE 1439.6 1440.0
SQ 0 0 0 0 266 451 502 551 570 595
sQ 615 650·· HEC-1 INPUT

PAGE 35

PAGE 34

O.
O.
O.

18.
O.
O.

4.85
66

4.40
65

3.94
64

3.49
63
.5

1.5

updated*****

***** preserved *****

CAP1
1 FLOW -1
0 0.091 0.575 3.319 13.256

1566 1568 1570 1572 1574
5 90 275 470 610

KK RCAP1
KM ROUTE CAP OVERCHUTE #1 TO SUBBASIN 18A
RS 11 FLOW -1
RC .05 .045 .05 7000 .02
RX 100 200 300 301 303 304 404 505
RY 6 5 2 0 0 2 5 6

page 19

KK BASIN1
• KO 1 2
KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP1
KM WITH 24-INCH OUTFALL
RS 1 STOR -1
SA 0.01 1.94 3.10
SE 60 61 62
SL 60.2 3.14 .62
55 64 50 2.5..

• DDM

HEC-1 INPUT
'if OOM ***** prese rved *****

• DDM

KK
RS
SV
SE
SQ·

KK 50
KM BASIN 50
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .9 Lca= .4 5= 81.4 Kn= .037 LAG= 15.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .28
LG .33 .31 4.00 .49 5.00
UI 97. 306. 543. 575. 342. 149. 71. 21.
UI O. O. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O.·

KK 202NW1
KM off-line Detention Basin estimated for 202L/us60 Traffic Interchange DCR
KM upper Basin of TwO in Series
RS 1 ELEV 1433.0
• ••••• Triple 48 Inch dia. RCP outlet pipes •••••

SV 0 0.4 3.1 11.5 12.6 17.7 23.0 28.4 33.8
SE1433.0 1434.0 1435.0 1436.66 1437.0 1438.0 1439.0 1440.0 1441.0
SQ 0 0 0 0 125 246 343 395 438
••** Triple 48 Inch dia. RCP outlet pipes and Emergency spillway ***.

• SV 0 0.4 3.1 11.5 12.6 17.7 23.0 23.70 32.34
• 5£1433 1434.0 1435.01436.66 1437.0 1438.0 1439.01439.13 1440.73

SQ 0 0 0 0 125 246 343 352 1192

Revised by PB to reflect final basin geomerty and 2-8'X4" RCBC outlet *.*.

NE2002 50. OUT

KK 202NW2
KM off-line Detention Basin for 202L/US60 Traffic Interchange 30% Design
KM Lower Basin of Two in series
RS 1 ELEV 1430.4
• ••••• Double 48 inch dia. RCP outlet pipe •••••

SV 0 0.1 1.4 5.2 10.7 16.6 22.7 29.0 35.3
• SE1430.4 1431.0 1432.0 1433.0 1434.0 1435.0 1436.0 1437.0 1438.0

SQ 0 12 35 74 109 160 216 250 280
•••• Double 48 inch dia. RCP outlet pipe and Emergency spillway····

SV 0 0.1 1.4 5.2 10.7 16.6 22.7 27.42 47.9
SE1430.4 1431.0 1432.0 1433.0 1434.0 1435.0 1436.0 1436.75 1440.0
SQ 0 12 35 74 109 160 216 246 1265

• •••• Revised by DMJM to reflect ~ed Mountain Freeway Design concepts •••••
•

HC 2·
KK c38B
KM COMBINE FLOWS FROM D31S with SUBBASIN 38B AT C38B·

I
I
I 1174

1175

1176

I 1177
1178
1179
1180

I
I 1181

1182
1183
1184

I
1185
1186

1

LINE

I 1187
1188
1189
1190

I
I 1191

1192
1193

I
1194
1195
1196

1197

I
1198
1199
1200
1201
1202
1203
1204

I
1205
1206

1207
1208

I
1209
1210
1211

1212

I 1213
1214
1215
1216
1217
1218

I
1219

1

LINE

I 1220
1221
1222
1223
1224

I
1225

I



I

ID 1 ....••. 2•.....• 3.•••••• 4.••.•.• 5.. ,. •.. 6 •••...• 7.. ,. 8,. ...•. 9•.••.. 10

* OOM ***** Prese rved *****

NE200250.0UT

**** Revised by DMJM+HARRIS to reflect Red Mountain Freeway Design Concepts **
** Additional Refinements were made with the university to southern Segment

KK C18C
KM COMBINE FLOWS FROM ROUTED FLOW OF SUBBASIN 50 WITH FLOW FROM 18c
KM BEFORE CROSSING UNDERNEATH APACHE BLVD AND GOING INTO THE HAWES CHANNEL
HC 2
*

o
o

88
o
o

89.
O.
O.

o
o

24.

2730 0.0017
26 46 58 65 73
o 0 5.2 5.1 5.0

BASED ON THE NARROWEST DESIGN REACH.

THIS IS THE FUTURE SUBBASIN WITH LESS AREA DUE TO 202L FREEWAY

0.386
0.21 0.27 4.10 0.50 31

50 159 265 349 552 522 383 282 184

64 37 15 16 15 0 0 0 0

0 0 0 0 0 0 0 0 0

PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .4172
LG .28 .29 4.10 .48 19.00
UI 58. 207. 326. 450. 691. 528. 384. 266. 127.

UI 49. 18. 18. 18. O. O. O. O. O.

UI O. O. O. O. O. O. O. O. O.
BA .50
LG .22 .25 4.00 .57 44.00
UI 45. 75. 180. 237. 287. 355. 507. 531- 407.

UI 268. 214. 140. 80. n. 45. 34. 14. 14.

UI 14. 14. O. O. O. O. O. O. O.

UI O. O. O. O. O. O. O. O. O.

KK D18c
KM RETAIN THE 100 YEAR 2 HOUR VOLUME (53% OF BASIN HAS RETENTION)
DT D18c 20
01 0 '10000
DQ 0 10000

HEC-1 INPUT PAGE 36

KK 180 BASIN
KM BASIN 180
BA 0.044
LG 0.20 0.27 4.00 0.54 34
UI 33 103 128 53 17 5 0 0
UI 0 0 0 0 0 0 0 0

* KM THIS IS THE FUTURE SUBBASIN CREATED BY 202L BISECTING 18C
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

*' KM L= 1.2 Lca= .7 S= 66.1 Kn= .061 LAG= 37.2
KM L= .7 Lca= .4 S= 50.0 Kn= .071 LAG= 29.7
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .1367
LG .28 .29 4.10 .48 19.00

* UI 16. 40. 75. 96. 127. 188. 152. 117.

* UI 33. 25. 16. 8. 5. 5. 5. O.

* UI O. O. O. O. O. O. O. O.

*

KK 18T24
KM REACH HS-6, HS-7, Hs-8
KM ROUTE FLOWS FROM SUBBASIN 18A TO SUBBASIN
RS 1 FLOW -1
RC .025 .015 .025
RX 0 8 16
RY 5.0 5.1 5.2
* THE ABOVE CHANNEL DIMS ARE

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.0 Lca= .5 S= 60.6 Kn= .071 LAG= 24.1

KM L= 1.2 Lca= .7 S= 66.1 Kn= .061 LAG= 37.2

** **** Revised by DMJM to reflect Red Mountain Freeway Design Concepts

KM
*

KK RET18c
KM RETAIN THE 100 YEAR 2 HOUR VOLUME (16% OF BASIN HAS RETENTION)
DT D18C 5.00
01 0 10000
DQ 0 1600
** OOM ***** preserved *****

BA
LG
UI
UI
UI
*

KM
*

DDM ***** updated

KK 18C BASIN
KM BASIN 18c
*

1234

1226
1227

1228

1229
1230
1231
1232
1233

1

LINE

1235
1236
1237
1238
1239

1240
1241
1242
1243

1244
1245
1246
1247
1248
1249
1250

1251
1252
1253
1254
1255
1256

I
I

I
I
I
I

I
I

I

I
I

I

I

I

10••• , ••• 1 •••••.• 2 ••••••• 3.•••••• 4 ••••••• 5 ••••••. 6 ••••.•• 7 •.••••• 6•••..•• 9...••• ~o

KK 18DT24
KM ROUTE FLOWS FROM SUBBASIN 180 TO C24A
RS 2 FLOW -1
RC .035 .025 .035 2820 0.0071
RX 0 5 20 36 44 60 75 80
RY 4.4 4.3 4.0 0 0 4.0 4.3 4.4

* HEC-1 INPUT PAGE 37

I
I
I

1257
1258
1259
1260
1261
1262

1

LINE

1263
1264
1265

KK 24A BASIN
KM BASIN 24A
BA 0.044

page 20

I



I

Revised by DMJM+HARRIS to reflect Red Mountain Freeway Design Concepts **
Additional Refinements were made with the university to southern segment

DDM ***** updated *****
DDM ***** Inserted *****

128 270
5 7

I
I
I
I
I

NE200250.0UT

1266 LG 0.11 0.30 4.00 0.52 36
1267 UI 62 179 79 16 0 0

1268 UI 0 0 0 0 0 0
*

1269 KK C24A
1270 KM COMBINE FLOWS FROM 180 AND 24A
1271 HC 2

*

1272 KK 24ATB
1273 KM ROUTE C24A TO c24B VIA CONCRETE CHANNEL

* KM VELOCITY ~ 5FT/S
1274 RS 2 FLOW -1

*
1275 RC 0.045 0.022 0.042 2630 0.0095

*
1276 RX 0 102 103 106 121 124

1277 RY 7 6.5 6 0 0 3
*

*

o
o

o
o

o
o

o
o

1278 KK 24B BASIN
1279 KM BASIN 24B
1280 BA 0.258
1281 LG 0.24 0.26 4.00 0.54 31
1282 UI 67 230 353 549 372 232 97 56 16 15

1283 UI 0 0 0 0 0 0 0 0 0 0

1284 UI 0 0 0 0 0 0 0 0 0 0

* KK 24
KM BASIN 24
KM THE FOLLOWING PARAMETERS WERE PROVIDEO FOR THIS BASIN

KM L= .9 Lca~ .5 S= 43.5 Kn= .047 LAG~ 24.6

KM L= .9 Lca= .5 S= 43.5 Kn= .052 LAG= 30.4

* KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .4272
BA .4272
LG .23 .26 4.00 .56 38.00

* UI 47. 117. 223. 286. 373. 562. 484. 372. 285.

* UI 116. 80. 53. 34. 15. 15. 15. 15. O.

UI O. O. O. O. O. O. O. O. O.
BA .29
LG .23 .26 4.00 .58 38.00
UI 40. 138. 220. 300. 469. 376. 275. 195. 100.

UI 40. 12. 12. 12. O. O. o. o. O.

UI O. O. o. o. o. o. o. o. O.

HEC-1 INPUT PAGE 38

I
I
I
I 1

LINE 10 1. 2 3 4 5 6 7 8 9 10

Revised by DMJM+HARRIS to reflect Red Mountain Freeway Design Concepts ••
Additional Refinements were made with the university to southern segment****

KK c24B
KM COMBINE FLOWS FROM C24A AND BASIN 24B
* KK C24

KM COMBINE FLOWS FROM S18C AND S24
ZW A=HAWES RD @ BROADWAY RD B=HAWES CHANNEL PROJECT C=FLOW F=HYDROGRA

HC 2.

KK RET24B
KM RETAIN THE 100 YEAR 2 HOUR VOLUME (18% OF BASIN HAS RETENTION)
DT D24B 3.35
01 0 10000
~Q 0 1800

1292

1290
1291

1285
1286
1287
1288
1289

I
I

I
I

1293
1294

1295
1296

KK C24C
KM COMBINE FLOWS FROM C24B AND C18C
* KK C24

KM COMBINE FLOWS FROM S18C AND S24
ZW A=HAWES RD @ BROADWAY RD B=HAWES CHANNEL PROJECT C=FLOW F=HYDROGRAPH
HC 2
*
* DDM ***** preserved *****

360 CFS TO THE WEST PER THE CITY OF MESA FUTURE DRAINAGEI
I

1297
1298
1299
1300
1301
1302

KK BRDHAW
KM DIVERT FLOW OF
KM SYSTEM
DT DIVBRD
01 0 200
DQ 0 0
* 01 0 200
* DQ 0 200
*

400
o

400
360

500
o

500
360

700
o

700
360

1000
o

1000
360

97
6.2

89
6.4

81
6.5

n

1312 0.0015
28 68
o 0

page

KK RT31B1
KM THIS ROUTING STEP HAS BEEN BROKEN OUT OF A LARGER SEQUENCE FOR SIMPLICITY
KM REACH HS-5 plus culvert Hsc-4
KM ROUTE FLOWS FROM HAWES ROAD AND BROADWAY ROAD (C24) TO CORAL BELL AVENUE.
wnW
ZW A=FLOW AFTER 360 CFS DIVERT TO WEST B~HAWES CHANNEL PROJ ECT C=FLOW F=HYDRO
RS 1 FLOW -1
RC .025 .015 .025
RX 0 8 15
RY 6.2 6.4 6.5

1303
1304
1305
1306
1307
1308
1309
1310
1311
1312

I
I
I



I

ID 1 ,. .2.,.,. .. 3 4,. 5 6 7 8.,. 9,. 10

NE200250.0UT

HEC-1 INPUT

ID .•.•... 1. ••.••• 2 .•••.•• 3•.•.... 4•.•.•.. 5 6 ..•••.. 7•....•. 8.••••.. 9 ....•• 10

KK RT31B2
KM THIS ROUTING STEP HAS BEEN BROKEN OUT OF A LARGER SEQUENCE FOR SIMPLICITY
KM REACH HS-4A AND HS4-B plus culvert Hsc-3
KM ROUTE FLOWS FROM CORAL BELL AVENUE TO EMELITA AVENUE.
RS 1 FLOW -1
RC .025 .015 .025 2080 0.0018
RX 0 8 15.9 16 66 66.1 74 82
RY 5.8 5.9 6.1 0 0 6.1 5.9 5.8..

PAGE 39

375
36
o
o

356
51
o
o

92.0
7.7

263
54
10
o

81.1
7.6

218
n

9
o

75.1
5.6

184
124

10
o

11
162
152

9
o

future conditions land use ***

0.46 37
309 399 601 544 416 321 243
44 16 16 16 16 0 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0

.35 11.00
859. 1236. 884. 629. 407. 187.

O. O. O. O. O. O.
o. O. O. O. O. O.

1935 0.0033
50 66.7
o 0

0.35
132
187

9
o

4.45 .46 37.00
240. 309. 399. 601. 544. 416. 321.

63. 44. 16. 16. 16. 16. O.
O. O. o. o. O. O. O.

HEC-1 INPUT PAGE 40

*****

.32 4.45
391. 602.
32. 32.

O. O.

updated*****

BA .47
LG .24 .25
UI 52. 125.
UI 141. 88.
UI O. O.

0.32 4.45
31 88

254 217
19 10
o 0

Revi sed by PB to refl ect

0.25 4.45
125 240

88 63
o 0
o 0

.44
.31
31

302
31
o

31B
BASIN 31B

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L: 1. 2 Lca= . 5 S= 29. 7 Kn:. 049 LAG: 30.8
L= 1.2 Lca: .5 S= 29.7 Kn: .on LAG: 23.2
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA
.. LG

UI
UI
UI

.. UI

KM
KM..

KK
KM
KM..

.. DDM..

KK RT31B3
KM THIS ROUTING STEP HAS BEEN BROKEN OUT OF A LARGER SEQUENCE FOR SIMPLICITY
KM REACH HS-3
KM THIS REACH IS AN EXISTING CHANNEL FOR THE CRESCENT RUN MOBILE HOME PARK.
KM The existing channel 5.6 ft deep has no freeboard. overbank flows in street
KM Routing values per channel desi!'}n plans,
KM sheet 2 of 19, City of Mesa proJect 97-69.
KM ROUTE FLOWS FROM EMELITA AVENUE TO SOUTHERN AVENUE (C31) WITHIN SUBBASIN 31B.
RS 1 FLOW -1
RC .025 .015 .025
RX 0 35.6 41.6
RY 5.4 4.7 5.6..

LINE

1339 LG 0.24
1340 UI 52
1341 UI 141
1342 UI 0
1343 UI 0..

BA .720
LG .31
UI 104.
UI 59... UI O•

1

1

LINE

1313
1314
1315
1316
1317
1318
1319
1320

1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332

1333
1334
1335

1336
1337

1338

I

I
I

I

I
I

I
I

I
I

I

HOUR, (66% FOR FUTURE DEVELOPMENT)

***** preserved

Revi sed by DMJM to refl ect Red Mountai n Freeway Desi gn Concepts *..***

D31BS
RETAIN 100 YEAR 2

D31BS 23
o 10000
o 10000

*****

KK
KM
DT
DI
DQ..
.. DDM......
*

1344
1345
1346
1347
1348

I
I

*****

D31S

THIS DIVERT RECORD IS FOR THE BOX CULVERT SYSTEM AT SOUTHERN AVE AND HAWES
IT IS BASED UPON A HEC-RAS ANALYSIS OF THE FOLLOWING STRUCTURES:
3-8'X4' CBC SOUTH, 2-10'x6' CBC TO THE WEST
THE CULVERT TO THE SOUTH HAS THE TWO THAT ARE THERE NOW WITH AN ADDITIONAL
ONE CONSTRUCTED

1
D31W

C31B
COMBINE FLOWS FROM C24 AND 31B
A:FLOW SOUTHERN AND HAWES BEFORE SPLIT BOX B=HAWES CHANNEL PROJ C:FLOW F:HYDR

2

KK
KM
ZW
HC
*
** OOM ***** preserved

KK D31w

1353 KK
*

1354 KM
1355 KM
1356 KM
1357 KM
1358 KM

.. KO
1359 DT..

1349
1350
1351
1352

I
I

I

I
.. ***" Revised by DMJM to reflect Red Mountain Freeway Design Concepts *..***
*.. "THESE NEW CARDS BASED UPON HEC-RAS ANALYSIS

page 22
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ID 1.,. 2.,..,..3,. •. ,. .4.,.,. .. 5.,. 6 ,..7,.,.,. .8 9,. 10

HEC-1 INPUT

ro 1. 2 3 .4 5....•.. 6 7 ,. .. 8 ....•.. 9 10

THESE CARDS BASED UPON HEC-RAS ANALYSIS ••• AS Intended •••

• DI 0 144 182 252 380 454 544 671 758
• DI 976 1098 1184 1280 1412 1544 1646 1738 1830
• DQ 0 144 182 220 316 358 400 460 520

DQ 640 690 740 800 860 920 980 1030 1080

** Revised to help allow proper function of NW Detenti on Basi ns (off-line Typ
••• Simulating 75% blockage of the Southern Avenue culverts •••··DI 0 62 111 230 309 403 504 611 727 847

DI 971 1098 1223 1346
DQ 0 62 111 214 283 362 445 533 629 729
DQ 834 941 1049 1155

KK 31T382
KM REACH Hs-1 plus culvert Hsc-1
KM ROUTE FLOWS TO SUPERSTITION FREEWAY (c38)
KM IN THE HAWES CHANNEL.
RS 1 FLOW -1
RC 0.025 0.015 0.025 810 .0017
RX 0 10 16 26 51 61 77 81
RY 5.3 4.8 4.9 0 0 4.9 4.6 3.6

*
* * DDM ***** preserved *****
* KK31AT38
* KM ROUTE S31A TO 38
* RS 6 FLOW -1
• RC .04 .03 .04 3500 .012
* RX 100 200 300 302 307 309 409 509

* RY 4 3 2 0 0 2 3 4

* HEC-1 INPUT PAGE 42

PAGE 41

887

730

758
1830

520
1080

759

629

4. S FEET
FOR

66
7.3

671
1738

460
1030

75
9.5

636

533

544
1646

400
980

73
9.0

521

445

6S
4.5

401

362

page 23

306

283

NE2002 50. OUT
380 454

1412 1544
316 358
860 920

.0022
56
o

252
1280

220
800

229

214

1248
46
o

182
1184

o
740

111
1281

111
1049

144
1098

o
690

62
1150

62
941

o
976

o
640

o
1019

o
835

31T381 ROUTED IN TWO STEPS DUE TO CHANNEL DISSIMILARITY.
REACH Hs-2 plus culvert HSC-2

ROUTE FLOWS FROM SOUTHERN AVENUE (C31) IN THE HAWES CHANNEL.
REACH Hs-2 IS A PROPOSED CHANNEL SODN-TO-BE-CONSTRUCTED. IT IS

DEEP, WITH FREEBOARD. CHANNEL CROSS-SECTION FROM DESIGN PLANS
SOUTHERN AVENUE DRAINAGE IMPROVEMENTS. SHEET 28 OF 43
CITY OF MESA PROJECT NO. 97-56.1 DESIGN PLANS 8Y ENTELLUS
DATED 8/8/97 REV. 12/19/97
1

1 FLOW -1
0.025 0.015 0.025

o 32 37
5 7.0 4.5

DI
DI
DQ
DQ

*** Revised by PB to simulate blockage of 2 barrels leaving 1 barrel open ***
of the southern Avenue culverts ***

KK C38C
KM COMBINE FLOWS FROM R202NE with R202NW AT C38
HC 2

KK RTHAWS
KM ROUTE FLOWS FROM SOUTHERN AVENUE TO HAWES CHANNEL.
RS 1 FLOW -1
RC .025 .015 .025 513 0.0010
RX 0 4 16 28 38 50 62
RY 7.3 6.3 6.0 0 0 6.0 6.3
•·

•

KK C31S
KM COMBINE FLOWS FROM D31S AND RHAWS
* KO 1
HC 2
*

Rev; sed by DMJM+HARRIS at request of ci ty of Mesa .***.

KK c38cl
KM COMBINE FLOWS FROM HAWES CHANNEL WITH NW DETENTION BASINS FLOW
HC 2

KK RHAWS
KM RETRIEVE DIVERTED HYDROGRAPH FROM CHANNEL ALONG SOUTHERN AVE.
DR DHAWS·

KK
KM
KM
KM
KM
KM
KM
KM
• KO
RS
RC
RX
RY
*

•

DI
DI
DQ
~Q

•

I
I
I
I
I
I

1

LINE

1360
1361
1362

I
1363

1364
1365
1366

I
1367
1368
1369
1370
1371

1372

I
1373
1374
1375

I 1376
1377
1378

I 1379
1380
1381
1382
1383

I
1384

1385
1386

I
1387

1388
1389
1390

I
1391
1392
1393
1394
1395

I
I 1

LINE

1396

I
1397
1398

1399
1400

I
1401

I



I

•

NE200250.0UT

*"'••• per Original Design and URS Final Drainage Report *••••
••••• These Detention Basins occurred West of sossaman Channel ***••

***** Preserved *****

486

1236

2032
13

1059

1532
12.5

1988

1128
278

1320
270

248
359

REPORT
898

987
189

1190
190

DRAINAGE
752

898
152

248

FINAL
627

752
77

152

3960 0.0066
1012 1020 1032

o 12
FROM URS REPORT SEPT
*****

PER URS
521

627
21

77

660 751 861
10 51 110
preserved •••••

DQ

38T39
ROUTE FLOWS FROM C38C TO C39 VIA CONCRETE CHANNEL
1.32 FLOW -1

0.035 0.012 0.035
o 500 1000

13 12.5 12
* ADOT DETENTION BASINS
* DOM ***** preserved
KK ADD10
KM BASIN #10 - OFF-LINE DETENTION PONO TO ATTENUATE PEAK FLOWS
KM BUT DO NOT DELAY THE PEAK
DT DB10
01 807 879 961 1070
DQ 0 29 61 120
1: ODM ***** preserved *****
KK ADD9
KM BASIN #9 - OFF-LINE DETENTION POND
DT DB9
01 626
DQ 0
* DDM *****
KK ADD8
KM BASIN #8 - OFF-LINE DETENTION POND
DT DB8

• ORIGINAL DESIGN
01 464

01 464 521
DQ 0
o 21

DDM

1402 KK
1403 KM
1404 RS
1405 RC
1406 RX
1407 RY

*

*·*
*

*
*

I
I
I

I
I

I

I
I
I

'" DDM ***** preserved *****
KK ADD7· KM BASIN #7 - OFF-LINE DETENTION POND

• DT DB7
01 770 810 892 988 1093 1207 1331 1462
DQ 0 10 42 88 143 207 281 362· • DDM ***** preserved *****· KK ADD6· KM BASIN #6 - OFF-LINE DETENTION POND· DT DB6· 01 685 703 781 875 978 1092 1215
DQ 0 3 31 75 128 192 265
• DDM ***** Preserved *****
KK ADDS
KM BASIN #5 - OFF-LINE DETENTION POND
DT DB5
01 1005 1063 1141 1227 1320 1421 1527
DQ 0 13 41 77 120 171 227

KK 032
'" KM RETAIN 100 YEAR 2 HOUR, (FULLY DEVELOPED - NO RETENTION)

'" DT 032 0
01 0 10000

* DQ 0 10000
'"
'" DDM ***** preserved *****

.14L1 KK C32
1428 KM COMBINE SOSSAMAN CHANNEL FLOWS WITH FLOWS FROM 32
1429 HC 2

'""'DOM ***** preserved *****

page 24

******************************************************************************
End of Revisions by DMJM to reflect Red Mountain Freeway Design Concepts
******************************************************************************

HEC-1 INPUT

10••••••• 1. •••••• 2 ..••.•. 3•..•... 4•••.... 5•••••.. 6 .••••.. 7 •••••.• 8 •...••• 9 ...•••10

PAGE 43

3122
4.5

***** Prese rved *****

R31w
RETURN DIVERTED FLOW AT CORNER OF SOUTHERN AND HAWES

D31W

" DDM ***** updated *****

KK 32
KM BASIN 32
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .9 Lca= .5 S= 38.9 Kn= .055 LAG= 29.1
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .38
LG .23 .25 4.55 .44 27.00
UI 43. 115. 212. 273. 368. 529. 407. 314. 237. 161.
UI 81. 62. 43. 14. 13. 13. 13. O. O. O.
UI O. O. O. o. O. O. O. O. O. O.

'"

KK 31WT32
KM ROUTE FLOWS FROM D31A TO C32
RS 1.76 FLOW -1
RC .035 .022 .035 5280 .0027
RX 0 2005 2012 2012 2106 2106 2113
RY 4.5 4.5 3.5 0 0 3.5 4.5

"

KK
KM
DR
•
" DDM

1417
1418
1419
1420
1421
1422
1423
1424
1425
1426

1411
1412
1413
1414
1415
1416

LINE

1408
1409
1410

1I

I

I
I

I

I
I

I

I



I

PAGE 44

200
o

o.
258
11
O.

70
14

325
11
O.

65
14

437
11
O.

383
11
O.

NE200250. OUT

0.004
38 60
o 14

.41 44.00
213 269

37 24
O. O.

2640
28
o

4.60
165

61
O.

.25
81
76
O.

100 YEAR 2 HOUR, (13% FOR FUTURE DEVELOPMENT)
4

10000
10000

FLOWS FROM c32 TO C39
FLOW -1

0.012 0.012
5 10

14 14
updated *****

.22
37

142
O.

039
RETAIN

039
o
o

32T39
ROUTE
0.88

0.012
o

14
*****

KK C39A
KM COMBINE FLOWS FROM C32, C38 AND s39 AT C39
HC 2
*
* OOM ***** preserved *****

KK C39B
KM COMBINE FLOWS FROM C39A AND ADOT BASINS
HC 2
*

* ODM ***** preserved *****

* DDM ***** preserved *****

KK
KM
DT
01
DO
*

LG
UI
UI
UI
*

HEC-1 INPUT

10 1. •..... 2 3 4 5 6 7 8 9 10

KK 39
KM BASIN 39
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .9 Lea= .7 S= 38.0 Kn= .060 LAG= 32.4
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .36

KK
KM
RS
RC
RX
RY
* DDM

KK SOSS
KM THIS WAS FORMERLY CALLED CHANNEL
KM DIVERT FLOWS IN EXCESS OF 1800 CFS TO SOSSAMAN DET. BASIN
KM IN REALITY, BACKWATER FROM THE ADOT CROSSING DETERMINES THE AMOUNT OF SPILL
KM SUPERSTITION FREEWAY
2W A=SOSSAMAN DRAIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR
DT BASIN
01 0 1800 2000 10000
DO 0 0 200 8200
ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK
1

1430
1431
1432
1433
1434
1435

1436
1437
1438
1439
1440
1441

1

LINE

1442
1443
1444
1445

1446
1447
1448
1449
1450

1451
1452
1453

1454
1455
1456

1457
1458
1459
1460
1461
1462
1463
1464
1465
1466

I

I

I

I

I

I

I

I
I

I
I
I

INPUT
LINE

NO.

150

162

167

178

181

(V) ROUTING

(.) CONNECTOR

42
V
V

42T51

51

· .
C51. .•••.......

V
V

51T53

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

I
187

201
199

44A

.------->
DIV44A

D44A

I
204

215

218

43

. .
C43 .

V
V

43TS3

I 223

233

53

· . .
C53 •••••••••••.••••••••••••

I
236

247

54

C54..•......•. :

I
253
250

·-------> SOUTH
DCAP12

page 25
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. .
C44B .•••••••••••

v
V

CAP10+
V
V

RCAPll

I
I
I
I
I

256

263
261

264

271

281

284

291

v
v

CAP12

.<-------
OR44A

V
V

44ATB

044A

44B

NE2002 50. OUT

. .
323 C36B .••••••••••.

I
I
I
I

I
I
I

I
I
I
I
I

294

297

308

314

329
327

330

339

342

349

358

361

373

377

387

397

402

407

417

425

439
437

442

447

456

470
468

473

475

C12 ...••...••. :
v
v

AOOT-W
V
V

RAOOTW

36B

.<------- SOUTH
RSOUTH

57

· .
C57 .•••••••...•

v
V

CAP13+

36A

· .
C36A .

V
V

AOOT-E

. .
CFAKE •.•.•••••.••

52

56

C56 :
v
v

56T58

58

· .
C58 .

46B

.-------> 046
. 046B

v
v

CAP6
v
v

RCAP6B

29A

. ------->
029A

C29..\ ••••••••••• :

45A

Ol9A

page 26



I,

I
490

I
488

496
493

I
499

514
512

I
517

520

528

I
526

529

I
536

549
547

I
552

555

561

I 565

573

I 586
584

589

I 592

595

I 603

616
614

I 619

622

I
630

642
640

I 645

650

I
660

673
671

I
680
676

683

I
686

I

NE200250.0UT

.-------> 029A
045A

. -------> 45ATB
045A

55B

.-------> 055B
055B

. .
C55B .

v
v

CAP7

.<------- 45ATB
R045A

V
V

45ATB

45B

. -------> 045B
045B

. .
C45B .

V
V

CAP8

. .
C7+8 .

V
V

RCAP78

29B

.-------> 029B
029B

. .
C29Bl .

C29Bi :
V
V

TRANS

29C

.-------> 029
029C

. .
C29C2 .

V
V

29CTOI

55

.-------> 055
055

V
V

CAP9
V
V

RCAP9

290

.-------> 0290
0290

.-------> 0290E
02902

C29c3 : :
V
V

BASINS
page 27



I
I NE200250.0UT

V
V

693 RBAS5

I 704 . <------- 0290E
701 G290E

v
V

705 29T36

I 713 36e

724 . -------> 036e
722 036e

I · . .
727 e36................ ······· .

V
v

730 36T37

I 736 30b
v
v

747 30bT3

I
753 37

· . .
762 e37 ........................

V
V

I
765 AOOTEL

V
V

776 37T38A

782 38A

I 794 2020

· . .
821 e38A..•......•.......•......

V

I
V

824 202NE1
V
V

831 202NE2

I 838 17A

848 49
V
V

I
858 CAP2

V
V

863 BASIN2
V
V

871 RCAP2A

I
V
V

874 RCAP2

. .
880 e17A..........•.

I 883 48
V
V

893 CAP3
V

I
V

898 BASIN3
V
V

906 RCAP3A
V
V

I
912 RCAP3B

918 17B

. .
928 e17B.•...•...•..

I 931
. .

c17c ........... .
V
V

934 17CT23

I page 28
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I
I NE200250.0UT

940 18F
V
V

I
947 R18FTE

953 18E

962
. -------> 018E

I
960 RET18E

. .
965 c18E ............

v
v

968 18ET23

I 974
. .

C23A............
V
v

977 R23ATB

I 983 23

992 . -------> 023

990 RET23

I
. .

995 C23B............

998 47
V

I
v

1009 BASIN4
v
V

1019 RCAP4

I
1025 22

1035 C22A...•....... :
v
v

1038 22AT23

I 1045 C23C........... :
v
V

1048 RC23

I 1054 30a
V
V

1065 30at31

I 1075
. .

c31A1. .....•.••..

1078 31A

I
1088 202c

1100
. . .

C31A2 ................. ······ .
V
V

I
1103 R202S

1114 202A
V
V

1127 R202A

I 1130 202B

1143 C202B ...•....... :
V

I
V

1146 R202B

1149 C202C....••..... :
V
V

I
1152 RT202C

1161 .-------> OHAWS
1158 OSPILL

I
1164 38B
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I
I

1174

I 1177

1187

I 1197

1207

I
1212

1220

1226

I 1237
1235

I
1240

1244

1251

I 1257

1263

I 1269

1272

I
1278

1287
1285

I 1290

1293

I
1300
1297

1303

I
1313

1321

1333

I 1346
1344

I
1349

·1359
1353

I
1364

1378
1376

I
1379

1385

1388

I
I

NE200250.0UT

C386.•••••••.•• :
v
v

202NWI
V
V

202NW2

50
V
V

CAPI
V
V

BASINI
V
V

RCAPI

l8e

. -------> 018e
RET18e

. .
e18c. .....•.....

V
V

18T24

180
V
V

l80T24

24A

<:24,;. :
V
V

24ATB

24B

.-------> 024B
RET24B

. .
e24B ..

. .
C24C. .

.-------> OIVBRD
BROHAW

V
V

RT31Bl
V
V

RT31B2
V
V

RT31B3

3lB

.-------> 031BS
031BS

C318· ....•...... :

.-------> 031w
0315

V
V

3lT381

.<------- OHAWS
RHAWS

V
V

RTHAWS

e31S· •.......... :
V
V

31T382
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I
I
I

1396

1399

1402

NE200250. OUT
· .

c38C1. .

. .
C38c. ...•.......

V
V

38T39

I
1410
1408

1411

· <-------
R31W

V
V

31WT32

o31W

I
I

1417

1427

1430

1436

32

· .
C32 ......•.....

V
V

32T39

39

I
I

1448
1446

1451

1454

1463
1457

. ------->
039

C39A....••..... :

. .
C39B .

. -------> BASIN
SOSS

039

U. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

* (916) 756-1104
****************************************

***************************************

*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998

VERSION 4.1 *
*

. RUN DATE 23APR04 TIME 17:29:48 *

*****************************************

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

*

I
I

MODEL NAME: NE200250.DAT Revised by PARSONS BRINCKERHOFF - April 2004

This model includes the following revisions to DMJM+HARRIS model
NE202uSR.DAT dated December 2003.

1. The storage volumes for the NE-1, NE-2, NW-1, NW-2 and southern Avenue
detention basins have been updated per the final basin geometry.

2. The discharge rates for detention basins NW-1 and NW-2 have been revised
to reflect the revisions to the outlet structures and emergency
spillways.

3. The diversion at the box culvert system at southern Avenue and Hawes
Road was revised to simulate blockage of 2 barrels of the existing 3
barrel box culvert under Southern.

4. The diversion at the lateral weir in the southern Avenue Channel was
revised to reflect the final weir geometry and rating analysis.

5. The data for subbasin 31B was revised to reflect future conditions
land use.

******************************************************************************
******************************************************************************
******************************************************************************

******************************************************************************
******************************************************************************

CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:

1. In order to reflect the proposed 202 Freeway Loopand to facilitate design.
drainage basins 180, 18C and 24 were further subdivided. Additional
concentration points were added to provide discharges at more locations.

2. Drainage basin areas for 50 and 202A were modified to reflect design
refinements to the Power to university segment of the Red Mountain Freeway

MODEL NAME: Ne2002us. OAT Rev; sed by DMJM+HARRIS - August 2003

This model includes various reV1Slons to incorporate the Red Mountain Freeway
in association with the university Drive to southern Avenue.

******************************************************************************
******************************************************************************
******************************************************************************

I
I

I

I
I

I
I

I
MODEL NAME: Ne200235.DAT Revised by DMJM+HARRIS - July 2002
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I
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I

NE2002 50. OUT
This model includes various revisions to incorporate the Red Mountain Freeway
in association with the 202L/US60 Traffic Interchange Design concept Report.

CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:

1. In order to reflect the proposed 202 Freeway LOOP, basin areas for 18C,
23, 24, 3lA and 31B were revised. Drainage basins 180, 202A, 202B, and
2020 were added. Basin 38 was spln into 38A and 38B due to the 202 LOOP

2. several concentration points have been added and basins have been routed
to reflect the proposed Red Mountain Freeway alignment.

3. Existing detention basins (ADOT) have been removed and new detention
basins are proposed as part of the freeway construction.

4. Modifications were made to the previous (Ne20030) model per the city of
Mesa to remove the connection of the Southern Ave. channel from the
structure at Hawes Rd. and instead connect to the Hawes Channel south of
the intersection.

******************************************************************************
******************************************************************************

SOUTHEAST MESA AREA DRAINAGE MASTER PLAN
AREA NORTH OF SUPERSTITION FREEWAY

REVISED BY VALERIE SWICK, OCTOBER-NOVEMBER 1996
TO INCORPORATE THE SUPERSITION STRUCTURES AND COMBINE MODELS

LAST UPDATED ON 3/13/98

UPDATE WAS BASED UPON NEW MAG LAND USE DEFINITIONS FOR SINGLE FAMILY HOUSING

DOM MCUHP2 MESA AREA DRAINAGE MASTER PLAN

FILENAME: MESANE.DAT

THIS MODEL REPRESENTS THE EXISTING CONDITION OF THE WATERSHED.
TOTAL DRAINAGE AREA IS APPROXIMATELY 17 SQ. MI.

lOO-YEAR 24-HOUR FREQUENCY

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

.08 HOURS
83.25 HOURS

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

5
lAPR97

0000
1000

4APR97
1115

19

DATA

VARIABLES
5
o

O.

COMPUTATION INTERVAL
TOTAL TIME BASE

OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

METHODOLOGY
THE US CORPS OF ENGINEERS FLOOD HYDROLOGY MODEL HEC-1 DATED SEP1990 VER 4.0
SCS TYPE II RAINFALL DISTRIBUTION
S-GRAPH HYDROGRAPH
GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
NORMAL DEPTH STORAGE CHANNEL ROUTING
APPROXIMATE DIRECTION, LOCATION, AND LENGTH OF THE WASHES HAVE BEEN
EVALUATED BASED ON FIELD INVESTIGATION, USGS MAPS, LANDIS AERIAL SURVEYS
DATED 1994
THE NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS

.** previ ous ** MODEL NAME: NE2002. OAT

THIS MODEL COVERS THE AREA EAST OF HAWES ROAD AND THE SOSSAMAN CHANNEL
MAJOR CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:

1. OLD SUBBASIN 18A HAS BEEN SPLIT INTO TWO SUBBASINS. SUBBASIN 18C REMAINS
IN THIS MODEL AS PART OF THE HAWES CHANNEL INFRASTRUCTURE

2. OLD SUBBASIN 30 HAS BEEN SPLIT INTO SUBBASIN 30A AND SUBBASIN 30B.
SUBBASIN 30 GETS INTERCEPTED BY A CHANNEL ON THE NORTH SIDE OF CORALBELL
AND GETS ROUTED TO SUBBASIN 3lA. SUBBASIN 30B STILL GOES SOUTH ALONG
ELLSWORTH ROAD

3. FOR THE 2002 YEAR CONDITION, ALL CAP DETENTION BASINS HAVE BEEN PLACED IN
THE MODEL. THEIR OUTLET CHANNELS HAVE FOR THE MOST PART NOT BEEN INCLUDED
IN THIS MODEL. THE OUTLET CHANNELS WILL BE IN THE FUTURE MODEL

******************************************************************************

INITIAL STUDY PERFORMED BY LISA C. YOUNG
REVIEWED BY VALERIE A. SWICK
HYDROLOGY BRANCH ENGINEERING DIVISION, FLOOD CONTROL
DISTRICT OF MARICOPA COUNTY, DECEMBER - JULY 1995.

ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW, 2 FT/SEC FOR WASH/NATURAL
CHANNEL, 3 FT/SEC FOR ROAD AND GRASS CHANNEL, 10FT/SEC FOR CONCRETE CHANNEL

IT

129 10

I

I

I
I

I

I

I

I

I

I
I

I
I

131 JD

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, EL£VATXON
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

INDEX STORM NO. 1

SQUARE MILES
INCHES
~ILIiO.T

CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT
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I
I NE200250.0UT

STRM 3.60 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA

I
132 PI PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

I
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

142 JD INDEX STORM NO.
STRM 3.58 PRECIPITATION DEPTH
TRDA 1.00 TRANSPOSITION DRAINAGE AREA

I o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

143 JD INDEX STORM NO.
STRM 3.49 PRECIPITATION DEPTH

I
TRDA 5.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

144 3D INDEX STORM NO. 4

I
STRM 3.38 PRECIPITATION DEPTH
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I
I NE200250.0UT

TROA 10.00 TRANSPOSITION DRAINAGE AREA

a PI PRECIPITATION PATTERN

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

I
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

145 JD INDEX STORM NO.
STRM 3.24 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA

I
a PI PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I'
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

146 JD I NDEX STORM NO. 6
STRM 3.10 PRECIPITATION DEPTH
TRDA 60.00 TRANSPOSITION DRAINAGE AREA

I a PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 . .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.on .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

147 JD INDEX STORM NO. 7
STRM 3.05 PRECIPITATION DEPTH

I
TRDA 90.00 TRANSPOSITION DRAINAGE AREA
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I
I NE200250.0UT

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

I
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

I 148 JD INDEX STORM NO. 8
STRM 3.00 PRECIPITATION DEPTH
TRDA 120.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

I
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

149 JD INDEX STORM NO. 9
STRM 2.97 PRECIPITATION DEPTH
TRDA 150.00 TRANSPOSITION DRAINAGE AREA

I
o PI PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

WARNING --- ROUTED OUTFLOW ( 1120.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTEO OUTFLOW ( 1159.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098. ) IN STORAGE-OUTFLOW TABLE
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NE200250.0UT
WARNING --- ROUTED OUTFLOW ( 1192.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.).IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1215.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1230.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1235.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1233.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1223.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1207.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1185.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1155.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1115.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1113.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1152.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1184.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1207.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1222.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1227.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1225.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1216.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1200.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1177.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1148.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1108.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1117.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1148.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1171.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1185.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1191.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1189.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1180.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1165.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1143.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1114.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1104.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1126.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1140.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1146.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1145.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1137.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1122.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1101.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE
-----DSS---ZOPEN: Existing File opened. File: NE200250.DSS

unit: 71; DSS version: 6-JG
-----DSS---ZWRITE Unit 71; vers. 17: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/l00VR/
-----DSS---ZWRITE unit 71; verso 17: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN/100VR/
-----DSS---ZWRITE unit 71; verso 17: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100VR/
-----DSS---ZWRITE unit 71; vers. 17: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100VR/
-----DSS---ZWRITE unit 71; vers. 17: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/04APR1997/5MIN/100VR/
-----DSS---ZWRITE unit 71; verso 17: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100VR/
-----DSS---ZWRITE Unit 71; verso 17: /AOOT EAST BASIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN/100VR/
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100VR/
-----DSS---ZWRITE Unit 71; verso 17: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/l00VR/
-----OSS---ZWRITE Unit 71; verso 17: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/04APR1997/5MIN/100VR/
-----OSS---ZWRITE unit 71; verso 17: /CONCENTRATION POINT C58/FLOW TO OVERCHUTES/FLOW/31MAR1997/SMIN/OBSERVED/
-----DSS---ZWRITE unit 71; verso 17: /CONCENTRATION POINT C58/FLOW TO OVERCHUTES/FLOW/OlAPR1997/5MIN/OBSERVED/
-----DSS---ZWRITE Unit 71; verso 17: /CONCENTRATION POINT C58/FLOW TO OVERCHUTES/FLOW/02APR1997/SMIN/OBSERVED/
-----DSS---ZWRITE unit 71; verso 17: /CONCENTRATION POINT c58/FLOW TO OVERCHUTES/FLOW/03APR1997/SMIN/OBSERVED/
-----DSS---ZWRITE Unit 71; verso 17: /CONCENTRATION POINT C58/FLOW TO OVERCHUTES/FLOW/04APR1997/SMIN/OBSERVED/

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

*** FDKRUT - NEWTON RAPHSON FAILEDFIXED POINT ITERATION USED - ITERATION= 1

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAV RESULT
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*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

WARNING --- ROUTED OUTFLOW ( 761.) IS GREATER THAN MAXIMUM OUTFLOW ( 761.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 761.) IS GREATER THAN MAXIMUM OUTFLOW ( 761.) IN STORAGE-OUTFLOW TABLE
-----DSS---ZWRITE unit 71; Verso 17: /HAWES RD @ BROADWAY RD/HAWES CHANNEL PROJECT/FLOW/31MAR1997/5MIN/HYDROGRAPH/
-----DSS---ZWRITE unit 71; Verso 17: /HAWES RD @ BROADWAY RD/HAWES CHANNEL PROJECT/FLOW/OlAPR1997/5MIN/HYDROGRAPH/
-----DSS---ZWRITE Unit 71; Verso 17: /HAWES RD @ BROADWAY RD/HAWES CHANNEL PROJECT/FLOW/02APR1997/5MIN/HYDROGRAPH/
-----DSS---ZWRITE Unit 71; Verso 17: /HAWES RD @ BROADWAY RD/HAWES CHANNEL PROJECT/FLOW/03APR1997/5MIN/HYDROGRAPH/
-----DSS---ZWRITE unit 71; Verso 17: /HAWES RD @ BROADWAY RD/HAWES CHANNEL PROJECT/FLOW/04APR1997/5MIN/HYDROGRAPH/

I
I

*** *** *** *** *** **~ *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I 1303 KK RT31B1 *
*

**************
OUTPUT CONTROL VARIABLES

IPRNT 5
IPLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAV1 1
ISAV2 1000

TIMI NT 1. 000

I
I
I
I
I
I
I
I
I
I
I
I

1307 KO

-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE Un; t
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE uni1:
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE un; t
-----DSS---ZWRITE un; t
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE· un; t
-----DSS---ZWRITE uni1:
-----DSS---ZWRITE unit
-----DSS---ZWRITE un; t
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE uni1:
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE Un; t
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE Un; t
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE un; t
-----DSS---ZWRITE Unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE un; t
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE un; t
-----DSS---ZWRITE Unit
-----DSS---ZWRITE un; t
-----DSS---ZWRITE unit
-----DSS---ZWRITE unit
-----DSS---ZWRITE Un; t
-----DSS---ZWRITE unit
-----DSS---ZWRITE un; t
-----DSS---ZWRITE unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE un; t

71' Verso
71; Vers.
71; Verso
71; Verso
71; Verso
71' Verso
71; Vers.
71; Verso
71; Verso
71; Verso
71' Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; verso
71; Verso

ji~ ~~~~:
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso

n~ ~~~~:
71; Verso
71; verso

ji: ~~~~:
71: Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso

ji1 ~~~~:
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso

17
17
17
17
17
17
17
17
17
17
33
33
33
33
33

113
113
113
113
113
114
114
114
114
114
115
115
115
115
115
116
116
116
116
116
117
117
117
117
117
118
118
118
118
118
119
119
119
119
119

17
17
17
17
34
34
34
34
34

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

/FLOW AFTER 360 CFS DIVERT TO WES/HAWES CHANNEL PROJECT/FLOW/31MAR1997/5MIN/HYD/
/FLOW AFTER 360 CFS DIVERT TO WES/HAWES CHANNEL PROJECT/FLOW/OlAPR1997/5MIN/HYD/
/FLOW AFTER 360 CFS DIVERT TO WES/HAWES CHANNEL PROJECT/FLOW/02APR1997/5MIN/HYD/
/FLOW AFTER 360 CFS DIVERT TO WES/HAWES CHANNEL PROJECT!FLOW/03APR1997/5MIN/HYD/
/FLOW AFTER 360 CFS DIVERT TO WES/HAWES CHANNEL PROJECT/FLOW/04APR1997/5MIN/HYD/
/FLOW SOUTHERN AND HAWES BEFORE S/HAWES CHANNEL PROJ/FLOW/31MAR1997/5MIN/HYDR/
/FLOW SOUTHERN AND HAWES BEFORE S/HAWES CHANNEL PROJ/FLOW/OlAPR1997/5MIN/HYDR/
/FLOW SOUTHERN AND HAWES BEFORE S/HAWES CHANNEL PROJ/FLOW/02APR1997/5MIN/HYDR/
/FLOW SOUTHERN AND HAWES BEFORE S/HAWES CHANNEL PROJ/FLOW/03APR1997/5MIN/HYDR/
/FLOW SOUTHERN AND HAWES BEFORE S/HAWES CHANNEL PROJ/FLOW/04APR1997/5MIN/HYDR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/OlAPR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION!FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/OlAPR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/SMIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/SMIN/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN/

~~g~~~~ g~i~~~+ ~~~mmig~~~t~~g~~~~i~~~~~~i~~
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/SMIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/OlAPR1997/SMIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/SMIN/100YR/

page 37



NE200250.0UT

RUNOFF SUMMARY
FL~, IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD

I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1
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+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

OPERATION

HYOROGRAPH AT

ROUTED TO

HYOROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYOROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

STATION

42

42T51

51

C51

51T53

44A

D44A

DIV44A

43

C43

43TS3

53

C53

S4

C54

SOUTH

DCAP12

CAP12

DR44A

44ATB

44B

C44B

CAP10+

RCAP11

C12

ADOT-W

RADOTW

36B

C36B

RSOUTH

57

C57

PEAK
FLOW

1048.

962.

1277.

1420.

1129.

1297.

951.

347.

1365.

1646.

1104.

831.

2157.

512.

2173.

862.

1312.

1166.

951.

769.

1430.

1606.

1490.

1490.

2146.

439.

438.

581.

745.

862.

318.

941.

TIME OF
PEAK

12.58

13.17

12.25

12.33

13.08

12.50

12.50

12.50

12.33

12.33

13.42

12.42

13.33

12.42

13.33

13.33

13.33

13.67

12.50

13.58

12.25

12.25

12.33

12.42

12.50

15.17

15.25

12.08

12.08

13.33

12.00

13.33

6-HOUR

206.

206.

159.

359.

359.

277 .

213.

64.

1B4.

244.

244.

108.

684.

66.

743.

235.

508.

508.

213.

213.

179.

393.

393.

393.

874.

414.

414.

49.

421.

235.

19.

277 .

24-HOUR

56.

56.

46.

100.

100.

89.

69.

20.

53.

72.

72.

31.

196.

19.

213.

59.

154.

154.

69.

69.

54.

123.

123.

123.

269.

263.

263.

14.

275.

59.

5.

69.

page 38

72-HOUR

19.

19.

15.

34.

34.

30.

23.

7.

18.

24.

24.

11.

66.

6.

71.

20.

52.

52.

23.

23.

18.

41.

41.

41.

90.

90.

90.

5.

94.

20.

2.

23.

BASIN
AREA

1. 75

1. 75

1. 24

2.99

2.99

1. 59

1. 59

1. 59

1. 42

3.01

3.01

.78

6.78

.49

7.27

7.27

7.27

7.27

1. 59

1. S9

1.06

1.06

1.06

1.06

8.33

8.33

8.33

.32

8.65

7.27

.18

.18

MAXIMUM
STAGE

TIME OF
MAX STAGE
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277. 69. 23. .18

~Q 17.

105. 29.
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+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

36A

c36A

ADOT-E

CFAKE

52

56

C56

56T58

58

C58

46B

D46

D46B

CAP6

RCAP6B

29A

D29A

D29A

C29A

45A

D29A

D45A

45ATB

D45A

5SB

D55B

D55B

c55B

CAP7

RD45A

45ATB

45B

D45B

215.

934.

267.

771.

572 .

862.

1400.

1068.

1370.

1813.

300.

12.

300.

239.

239.

135.

135.

95.

333.

336.

336.

256.

243.

13.

955.

955.

740.

743.

517.

243.

167.

653.

lS8.

653.

12.00

13.33

14.25

12.08

12.25

12.17

12.25

12.50

12.17

12.25

12.67

9.67

12.67

12.92

12.92

12.67

12.67

12.92

12.92

12.92

12.92

13.17

13.17

13.17

13.17

13.17

13.42

13.42

13.75

13.17

14.17

12.58

1.2.1.7

12.58

15.

292.

200.

594.

61.

88.

149.

149.

107.

252.

65.

8.

65.

65.

65.

26.

17.

12.

76.

74.

45.

35.

33.

2.

263.

168.

124.

124.

124.

33.

31.

128.

4.

74.

73.

17.

25.

42.

42.

28.

68.

21.

3.

19.

19.

19.

8.

5.

3.

22.

22.

12.

10.

9.

o.

82.

46.

36.

36.

36.

9.

9.

41.

1.

25.

25.

116.

6.

8.

14.

14.

9.

23.

7.

1.

6.

6.

6.

3.

2.

1.

7.

7.

4.

3.

3.

o.

27.

15.

12.

12.

12.

3.

3.

14.

4.

10.

.10

.28

.28

93

.43

.55

.98

.98

.95

1. 93

.36

.36

.36

.36

.36

.18

.18

.18

.54

.62

.62

.62

.62

.62

1.86

1. 86

1.86

2.48

2.48

.62

.62

.66

.66

.66

I
I

+
2 COMBINED AT

C45B 653. 12.58 135. 38.
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CAP8

0+8

RCAP78

29B

029B

029B

C29B1

c29B2

TRANS

29C

029

029c

c29C2

29CT01

55

055

055

CAP9

RCAP9

290

0290

0290

0290E

02902

c29c3

BASINS

RBAS5

G290E

29T36

36C

036C

036C

C36

36T37

30b

464.

727.

674.

58.

58.

I.

674.

757.

749.

253.

253.

94.

765.

734.

190.

190.

75.

39.

23.

573.

415.

573.

378.

195.

77I.

273.

272.

378.

357.

929.

848.

770.

763.

519.

603.

12.83

13.42

13.83

12.58

12.58

18.58

13.83

13.75

13.83

12.42

12.42

12.83

13.08

14.00

12.25

12.25

12.50

12.58

13.17

12.67

12.42

12.67

12.67

12.67

13.25

15.33

15.42

12.67

12.75

12.08

12.00

12.17

12.17

12.92

12.67

134.

247.

243.

9.

9.

O.

243.

307.

307.

38.

32.

10.

315.

313.

2I.

17.

6.

6.

6.

114.

46.

82.

54.

28.

343.

25I.

25I.

54.

54.

105.

66.

57.

323.

320.

38.

72.

72.

3.

3.

O.

72.

93.

93.

12.

9.

3.

95.

95.

6.

5.

2.

2.

2.

36.

14.

23.

15.

8.

104.

104.

104.

15.

15.

36.

19.

17.

133.

133.

13.

24.

24.

I.

I.

O.

24.

3I.

31.

4.

3.

1.

32.

32.

2.

2.

I.

1.

I.

12.

5.

8.

5.

3.

35.

35.

35.

5.

5.

12.

6.

6.

44.

44.

11.

.66

3.14

3.14

.08

.08

.08

3.22

3.76

3.76

.23

.23

.23

3.99

3.99

.14

.14

.14

.14

.14

.65

.65

.65

.65

.65

4.78

4.78

4.78

.65

.65

.44

.44

.44

5.22

5.22

.81
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HYDROGRAPH AT

HYDROGRAPH AT
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ROUTED TO

ROUTED TO

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

ROUTED TO

ROUTED TO

ROUTED TO

HYDROGRAPH AT

COMBINED AT

COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

30bT3

37

C37

ADOTEL

37T38A

38A

2020

c38A

202NE1

202NE2

17A

49

CAP2

BASIN2

RCAP2A

RCAP2

C17A

48

CAP3

BASIN3

RCAP3A

RCAP3B

17B

C17B

C17C

17CT23

18F

R18FTE

18E

D18E

RET18E

C18E

18ET23

C23A

R23ATB

574.

678.

1096.

17.

17.

279.

100.

279.

60.

29.

257.

792.

760.

280.

279.

288.

308.

786.

757.

366.

376.

267.

284.

321.

589.

569.

96.

88.

171.

46.

125.

213.

195.

616.

615.

12.83

12.08

12.25

27.00

27.17

12.58

8.67

12.58

13.42

20.33

12.17

12.33

12.42

12.75

12.75

12.75

12.75

12.33

12.33

12.67

12.67

12.92

12.25

12.25

12.17

12.25

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.25

12.25

51.

447.

17.

17.

49.

10.

62.

51.

28.

26.

89.

89.

59.

59.

59.

83.

83.

83.

75.

75.

75.

31.

103.

182.

182.

5.

5.

12.

3.

8.

13.

13.

194.

194.

15.

173.

17.

17.

15.

3.

31.

29.

26.

8.

25.

25.

25.

25.

25.

34.

23.

23.

23.

23.

23.

10.

33.

65.

65.

1.

1.

4.

1.

3.

4.

4.

69.

69.
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58.

17.

16.

5.

2.

22.

21.

21.

3.

8.

8.

8.

8.

8.

11.

8.

8.

8.

8.

8.

3.

11.

22.

22.

o.

O.

1.

O.

1.

1.

1.

23.

23.

.81

.47

6.50

6.50

6.50

.33

.02

6.85

6.85

6.85

.18

.79

.79

.79

.79

.79

.97

.77

.77

.77

.77

.77

.22

.99

1.96

1. 96

.05

.05

.08

.08

.08

.13

.13

2.09

2.09
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023

RET23

C23B

47

BASIN4

RCAP4

22

43.

194.

792.

1121.

871.

642.

549.

12.17

12.17

12.25

12.58

12.75

13.50

12.17

4.

20.

212.

165.

136.

136.

56.

1.

6.

75.

45.

45.

45.

17.

o.

2.

25.

15.

15.

15.

6.

.17

.17

2.26

1.67

1.67

1. 67

.41
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2 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

C22A

22AT23

C23c

Rc23

650. 13.50

622. 13.67

1187. 12.25

1178. 12.33

183.

182.

385.

385.

61.

61.

133.

133.

21.

21.

45.

45.

2.08

2.08

4.34
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ROUTED TO

2 COMBINED AT

HYDROGRAPH AT
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30a

30at31

c31Al

31A

202C

270.

244.

1253.

624.

34.

12.50

12.67

12.33

12.25

2.50

42.

42.

424.

63.

3.

13.

13.

146.

18.

2.

4.

4.

49.

6.

1.

.30

.30

4.64

.51

.01
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+

3 COMBINED AT

ROUTED TO

C31A2

R202s

1775. 12.33

712. 14 .00

481.

476.

164.

164.

56.

56.

5.16

5.16
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HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

202A

R202A

202B

C202B

R202B

C202C

RT202C

163.

159.

125.

249.

245.

712.

712.

3.25

3.42

3.25

3.33

3.42

14.00

14.00

19.

19.

13.

33.

33.

477.

477.

6.

6.

4.

10.

10.

173.

173.

3.

3.

2.

5.

5.

60.

60.

.09

.09

.06

.14

.14

5.31

5.31
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+

+
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DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DHAWS

DSPILL

38B

C38B

230. 14.00

482. 14.00

64. 12.25

483. 14.00

180.

297.

8.

303.

95.

7B.

2.

81.

34.

26.

1.

27.

5.31

5.31

.05

5.36

468. 14.67

325. 12.17

38. 12.50
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ROUTED TO

HYDROGRAPH AT

ROUTED TO
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202NW1

202NW2

50

CAPI

BASINI

474.

371.

14.33

12.17

294.

267.

26.

29.

25.

75.

75.

7.

11.

11.

25.

25.

2.

7.

7.

5.36

5.36

.28

.28

.28

I
I

+
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RCAPI 34. 13.08 25. 11.
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D31S
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RHAWS
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c31S
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c38C1

c38C

38T39

R31w

453.

72.

380.

393.

371.

80.

69.

90.

135.

124.

374.

67.

307.

430.

699.

o.

699.

693.
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659.

523.

474.

514.

1148.

939.

208.
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385.

385.

669.
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12.17
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12.50
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12.42

57.
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7.
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34.
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1.01

1.01

1.01

.44
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864.

402.
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DIVERSION TO
039

HYDROGRAPH AT
039

COMBINED AT
C39A

COMBINED AT
C39B

DIVERSION TO
BASIN

10.

402.

1192.

1350.

O.

9.00

12.42

12.50

12.58

.00

6.

62.

249.

651.

O.

2.

18.

82.

251.

O.

1.

6.

31.

103.

O.

.36

.36

.74

14.40

14.40

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2464E+03 EXCESS= .OOOOE+OO OUTFLOW= .2466E+03 BASIN STORAGE= .1048E-04 PERCENT ERRDR=

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS OIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK

FOR STORM = 1 STORM AREA (SO MI) =
RCAP11 MANE 1. 73 1501.14

HYDROGRAPH AT

-.1

4.36

(IN)

VOLUME

14.40

(MIN)

745.00

103.

(CFS)

5.00 1501.13

(MIN)

251.

(IN)

4.36

651.

(MIN)

.01
745.00

12.58

(CFS)

1350.

DT

(MIN)

5055

ELEMENTISTAO

+
1

I
I

I

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2448E+03 EXCESS= .OOOOE+OO OUTFLOW= .2450E+03 BASIN STORAGE= .1177E-04 PERCENT ERROR=I
FOR STORM = 2 STORM AREA (SO MI) =

RCAP11 MANE 1. 70 1491. 68
1. 00

743.53 4.33 5.00 1491. 61 745.00 4.33

-.1

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2376E+03 EXCESS= .OOOOE+OO OUTFLOW= .2379E+03 BASIN STORAGE= .9588E-05 PERCENT ERROR=I
FOR STORM = 3 STORM AREA (SO MI) =

RCAPll MANE 1.66 1448.77
5.00

747.19 4.21 5.00 1448.30 745.00 4.20

-.1

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2289E+03 EXCE5S= .OOOOE+OO OUTFLOW= .2290E+03 BASIN STORAGE= .1252E-04 PERCENT ERROR=I
FOR STORM = 4 STORM AREA (SO MI) =

RCAP11 MANE 1. 79 1395.53
10.00
746.52 4.05 5.00 1395.02 745.00 4.05

-.1

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2176E+03 EXCESS= .OOOOE+OO OUTFLOW= .2178E+03 BASIN STORAGE= .1368E-04 PERCENT ERROR=I
FOR STORM = 5 STORM AREA (SO MI) =

RCAP11 MANE 1.76 1327.22
30.00
747.52 3.85 5.00 1326.40 745.00 3.85

-.1

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2064E+03 EXCESS= .OOOOE+OO OUTFLOW= .2065E+03 BASIN STDRAGE= .1165E-04 PERCENT ERROR=I
FOR STORM = 6 STORM AREA (SO MI) =

RCAP11 MANE 1. 77 1259.23
60.00
748.20 3.65 5.00 1256.52 745.00 3.65

-.1

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2023E+03 EXCESS= .OOOOE+OO OUTFLOW= .2025E+03 BASIN STORAGE= .1310E-04 PERCENT ERROR=I
FOR STORM = 7 STORM AREA (SO MI) =

RCAP11 MANE 1. 86 1232.86
90.00
746.17 3.58 5.00 1231.24 745.00 3.58

-.1

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1983E+03 EXCESS= .OOOOE+OO OUTFLOW= .1984E+03 BASIN STORAGE= .1212E-04 PERCENT ERROR= -.1I
FOR STORM = 8 STORM AREA (SO MI) = 120.00

RCAP11 MANE 1. 83 1208.64 747.50 3.51 5.00 1205.83 745.00 3.51

CONTINUITY SUMMARY (AC-FT) _ INFLOW= .1958E+03 EXCESS= .OOOOE+OO DUTFLOW= .1960E+03 BASIN STORAGE= .1309E-04 PERCENT ERROR= -.1I
FOR STORM = 9 STORM AREA (SO MI) = 150.00

RCAP11 MANE 1. 88 1193.21 746.56 3.47 5.00 1190.66 745.00 3.47

I
FOR STORM = 1 STORM AREA (SO MI) = .01
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1.21 5.00 287.78 765.00 1.21

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5079E+02 EXCESS= .OOOOE+OO OUTFLOW= .5079E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR=

I FOR STORM = 2 STORM AREA (SQ MI) =
RCAP2A MANE .48 279.04

1.00
765.07 1.19 5.00 279.01 765.00 1.20

.0

CONTINUITY SUMMARY (AC-FT) _ INFLOW= .5034E+02 EXCESS= .OOOOE+OO OUTFLOW= .5034E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR=

I FOR STORM = 3 STORM AREA (SQ MI) =
RCAP2A MANE .51 245.69

5.00
765.42 1.15 5.00 244.99 765.00 1.15

.0

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4832E+02 EXCESS= .OOOOE+OO OUTFLOW= .4832E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR=

I FOR STORM = 4 STORM AREA (SQ MI) =
RCAP2A MANE .49 199.90

10.00
765.88 1.09 5.00 196.87 765.00 1.09

.0

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3875E+02 EXCESS= .OOOOE+OO OUTFLOW= .3875E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR=

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4272E+02 EXCESS= .OOOOE+OO OUTFLOW= .4272E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR=

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4584E+02 EXCESS= .OOOOE+OO OUTFLOW= .4584E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR=

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3778E+02 EXCESS= .OOOOE+OO OUTFLOW= .3777E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR=

.0

.0

.0

.0

.0

.90

.92

.94

1.01

780.00

775.00

775.00

770.00

56.52

70.97

86.25

136.38

5.00

5.00

5.00

5.00

.90

.92

.94

1.01

90.00
776.37

60.00
775.95

30.00
771. 03

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
RCAP2A MANE .55 56.76 780.94

FOR STORM = 7 STORM AREA (SQ MI) =
RCAP2A MANE .54 71.89

FOR STORM = 6 STORM AREA (SQ MI) =
RCAP2A MANE .62 86.48

FOR STORM = 5 STORM AREA (SQ MI) =
RCAP2A MANE . .50 136.81

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3976E+02 EXCESS= .OOOOE+OO OUTFLOW= .3976E+02 BASIN STORAGE= .1230E-07 PERCENT ERROR=I
I
I

I
I

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3720E+02 EXCESS= .OOOOE+OO OUTFLOW: .3720E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR=I
FOR STORM = 9 STORM AREA (SQ MI) = 150.00

RCAP2A MANE .72 47.95 781.16 .88 5.00 47.72 780.00 .88

.0

FOR STORM = 1 STORM AREA (SQ MI) =
R202A MANE 3.67 161. 55

.01
203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR=I
FOR STORM = 2 STORM AREA (SQ MI) =

R202A MANE 3.67 161. 55
1.00

203.09 3.37 5.00 158.67 205.00 3.37

-.1

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR=I
FOR STORM = 3 STORM AREA (SQ MI) =

R202A MANE 3.67 161.55
5.00

203.09 3.37 5.00 158.67 205.00 3.37

-.1

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW: .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR=I
FOR STORM = 4 STORM AREA (SQ MI) =

R202A MANE 3.67 161. 55
10.00
203.09 3.37 5.00 158.67 205.00 3.37

-.1

CONTINUITY SUMMARY (AC-FT) - INFLOW: .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR=I
FOR STORM = 5 STORM AREA (SQ MI) =

R202A MANE 3.67 161. 55
30.00
203.09 3.37 5.00 158.67 205.00 3.37

-.1

CONTINUITY SUMMARY (AC-FT) - INFLOW: .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR=I
FOR STORM = 6 STORM AREA (SQ MI) =

R202A MANE 3.67 161. 55
60.00
203.09 3.37 5.00 158.67 205.00 3.37

-.1

I
FOR STORM = 7 STORM AREA (SQ MI) =

R202A MANE 3.67 161. 55
90.00
203.09 3.37 5.00

page 45
158.67 205.00 3.37

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

NE200250.0UT

CONTINUITY SUMMARY (AC - FT) - INFlOW= . 1601E+02 EXCESS= .OOOOHOO OUTFlOW= .1599E+02 BASIN STORAGE= . 3164E-01 PERCENT ERROR= -.1

FOR STORM ~ 8 STORM AREA (SQ MI) = 120.00
R202A MANE 3.67 161. 55 203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) - INFlOW= . 1601E+02 EXCESS= .OOOOE+OO OUTFlOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

FOR STORM = 9 STORM AREA (SQ MI) = 150.00
R202A MANE 3.67 161. 55 203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) - INFlOW= . 1601E+02 EXCESS= .OOOOE+OO OUTFlOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

FOR STORM = 1 STORM AREA (SQ MI) = .01
R202B MANE 2.27 245.65 203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFlOW= .2902E+02 EXCESS= .OOOOE+OO OUTFlOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= - .1

FOR STORM = 2 STORM AREA (SQ MI) = 1.00
R202B MANE 2.27 245.65 203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFlOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= - .1

FOR STORM = 3 STORM AREA (5Q MI) = 5.00
R202B MANE 2.27 245.65 203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFlOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR~ -.1

FOR STORM = 4 STORM AREA (SQ MI) = 10.00
R202B MANE 2.27 245.65 203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= . 3634E-01 PERCENT ERROR= - .1

FOR STORM = 5 STORM AREA (SQ MI) = 30.00
R202B MANE 2.27 245.65 203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

FOR STORM = 6 STORM AREA (SQ MI) = 60.00
R202B MANE 2.27 245.65 203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOHOO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

FOR STORM = 7 STORM AREA (SQ MI) = 90.00
R202B MANE 2.27 245.65 203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902H02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR~ -.1

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
R202B MANE 2.27 245.65 203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902H02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

FOR STORM = 9 STORM AREA (SQ MI) = 150.00
R202B MANE 2.27 245.65 203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

*** NORMAL ENO OF HEC-1

-----OSS---ZClOSE Unit: 71, File: NE200250.oss
Pointer Utilization: .30
Number of Records: 45
File size: 89.4 Kbytes
Percent Inactive: .0
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ON-SITE DRAINAGE AREA PLANS
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APPENDIX D

ON-SITE DRAINAGE CALCULATIONS

• PAVEMENT DRAINAGE CALCULATIONS
• CURB OPENING HYDRAULICS
• STORM DRAIN HYDRAULICS (STORMCAD)
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF-EB 202L
JOB: RMF. University to Southern· EB 202L Capture Ratios: 50% 67% 80% 50%

Inlet Number: 200 202 280 281

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 11 11 10.1 10.1 10 10 10

RATIONAL METHOD HYDROLOGY COMPUTATION: ; ; ; ; ; ; ;

Structure Station: 1310+95 1310+95 1316+00 1316+00 1317+60 1317+60 1318+10
Location Description: Slotted Grate Slotted Grate Slotted Grate Grate
Pavement Area (ac): 0.118 0.020 0.578 0.020 0.236 0.020 0.080
Sideslope Area (ac): 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Contributing watershed area acres): 0.118 0.020 0.578 0.020 0.236 0.020 0.080
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70 0.70 0.70 0.70 070
Composite Runoff CoeffiCient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
CA 0.11 0.02 0.55 0.02 0.22 0.02 0.08
Precipitation Intensity (Inthr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge a (cis): 0.7 0.1 3.2 0.1 1.3 0.1 0.4
Previous by-pass flow (cis): 0.3 0.6 0.1 0.2 0.0 0.2 0.1
Discharge added bv ooerator. -- -- -- - --- -- --
Total discharge Q cls}: 1.0 0.7 3.3 0.4 1.3 0.3 0.5

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (Wft): 0.0100 0.0'100 0.0099 0.0099 0.0099 0.0099 0.0099
Inlet type (1=grate, 2=curb opening. 3=slotted): 3 1 3 1 3 1 '1
Longitudinal profile (1=on-grade. 2=sag): 1 1 1 1 1 1 1
Gutter Configuration (1=roll. 2=Type 0 vertical. 3=6" Type B. 4=3" Type C): 2 2 2 2 2 2 2
CaPture Ratio Used: 67% 50% 67% 50% 67% 50% 50%
Inlet ADOT Std: C-13.60 C-15.92 C-13.60 C-1592 C-13.60 C-15.92 C-15.92
Grate width: -- 2 - 2 .- 2 2
Grate length: -- 3.3 -- 3.3 -- 3.3 3.3
Pavement cross-slope (Sx): 0.032 0.032 0.036 0.036 0.021 0.021 0.014
Width of gutter from flowline (ft): 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Gutter depression from horizontal (ft): 0.0324 0.0324 0.036 0.036 0.0209 0.0209 0.0137
Gutter cross-siOlle Sw: lS'w=Sw-Sx) 0.032 0.032 0.036 0.036 0.021 0.021 0.014
Flooded Width from flowline tt): before inlet 5.2 4.6 7.9 3.4 7.8 4.6 7.1
Depth at flowline (tt): before inlet 0.17 0.15 0.28 0.12 0.16 0.10 0.10
Water cross-area (sq.ft): before inlet 0.45 0.35 1.11 0.21 0_64 0.22 0.34
Velocity V for total discharge (fps): before inlet 2.15 1.98 3.00 1.72 2.08 1.45 1.47
Ratio of gutter depression flow to total a (Eod): 43.1% 47.5% 30.4% 60.2% 30.4% 48.1% 33.3%
Equivalenl cross-slope (Se): 0.032 0.032 0.036 0.036 0.021 0.021 0.014

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - 77.7% - 90.5% - 78.4% 58.7%
Inlet frontal flow in cis (Ow): - 0.54 - 0.33 - 0.25 0.29
VoforeffeCtive length (P'1-7/8, Chart 7 HEC 12): - 7.2 - 7.2 - 7.2 7.2
FraCtion of frontal flow intercepled (Rf): - 100.0% - 100.0% - 100.0% 100.0%
Side flow in cis (as): - 0.15 - 0.03 - 0.07 0.21
Effective grate length wlclogging: - 1.65 - 1.65 - 1.65 1.65
Fraction of side flow interception (Rs): - 16.7% - 22.3% - 18.4% 12.7%
Grate Efficiency (E): - 81.4% - 92.6% - 82.4% 64.0%
Total flow intereeoted (cis): - 0.56 - 0.33 - 0.26 0.32

/Grate fIow-by cls): 0.13 0.03 0.06 0.18

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total intereeption (ft): wlclogging 20.7 - 32.7 - 30.9 - -
Length of inlet provided L (ft): 5 25 20
Interception lor length L (cls~ 0.38 - 3.10 - 1.14 - -
Efficienev for length L: 0.39 0.93 0.85
Slotted drain or curb opening f1ow-bv lets): 0.58 0.25 0.20 - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow al sag (ft):
Gapacity of grate in a sag (3-sided weir): - - - - - - -
Gapacity of grate in a sag (4-sided weir): - - - - - - -
~ength provided of curb-opening or slotted drain at sag:
Gapacity of curb-opening or slotted drain In a sag (weir): - - - - - - -
Length of the vertical curve (ft x 1OO~
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - - - - - -
K = Min(LclA.167) (Table 5, HEC-12): - - - - - - -
Flanking inlets maximum distance (ft~ - - - - - - -

I L:IPROJECTSI11230 RMF- University to SouthemIDmgIHEC-12195%IRMFUS HEC12 Pavement Analysis_95%.xls
EB-202L

312912005
10138
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF-EB 202L
JOB: RMF - University to Southern - EB 202L
Inlet Number: 204 207 211 214

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 10 22 22 14 14 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: 1%:::::> => =>=> => => => =>
Structure Station: 1318+36 1326+60 1326+60 1330+10 1330+10 1331+70 1331+70
Location Description: Grate Slotted Grate Siotted Grate Slotted Grate
Pavement Area (ac): 0.044 1.330 0.020 0.711 0.020 0.319 0.020
Sideslope Area (acl: 0.000 0.795 0.000 0.787 0.030 0.478 0.030
Contributing watershed area (acres): 0.044 2.125 0.020 1.498 0.050 0.797 0.0501
t'avement Runoff CoeffiCient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.95 0.86 0.95 0.82 0.80 0.80 0.80
CA 0.04 1.82 0.02 1.23 0.04 0.64 0.04
Precipitation intensity (in/hr): 5.86 5.86 5.86 5.86 5.88 5.86 5.86
Subarea discharge 0 (cfs): 0.2 10.7 0.1 7.2 0.2 3.7 0.2
Previous by-pass flow (cis): 0.2 0.2 2.7 0.8 4.7 0.5 2.1
Discharge added by operator. --- -- _. -- -- -- ---
Total discharge Q cis: 0.4 10.8 2.8 8.0 4.9 4.3 2.3

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (ftlft): 0.0099 0.0168 0.0168 0.0160 0.0'160 0.0189 0.0189
Inlet type (1 =grate, 2=curb opening, 3=slotted): 1 3 1 3 1 3 1
Longitudinal profile (l=on-grade. 2=sag): 1 1 1 1 1 1 1
Gutter Configuration (1=1011, 2=Type D vertical. 3=6" Type S. 4=3" Type C): 2 3 3 3 3 3 3
Capture Ratio Used: 50% 67% 50% 67% 50% 67% 50%
Inlet ADOT Std: C-15.92 C-"i3.60 C·15.91 C-13.GO C-15.91 C-13.60 C-15.9·;
Grate width: 2 -- 3 .. 3 - 3
Grate length: 3.3 - 3.3 -- 3.3 -- 3.3
Pavement cross-slope (Sx): 0.010 0.043 0.043 0.063 0.053 0.053 0.053
Width of gutter from flowline (ft): 1.00 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from hOrizontal (It): 0.01 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slooe Sw: fS'w=Sw-Sx\ 0.010 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline (It : before Inlet 8.11 9.01 5.0 7.1 5.9 5.4 4.2
Depth at flowline (It): before inlet 0.08 0.45 0.28 0.42 0.35 0.32 0.26
Water cross-area (sq.It): before inlet 0.33 1.82 0.63 1.40 0.96 0.81 0.50
Velocity V for total discharge (fps): before inlet 1.30 5.95 4.46 5.72 5.11 5.28 4.60
Ratio of gutter depression flow to total 0 (Eod): 29.5% 67.5% 89.7% 75.1% 82.8% 86.1% 94.1%
Equivalent crOSS-Slope (Se): 0.010 0.060 0.065 0.064 0.065 0.066 0.067

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 53.0% - 94.2% - 88.8% - 97.7%
Inlet frontal flow In cfs (Ow): 0.23 - 2.63 - 4.35 - 2.27
VO for effective length (P-I-7i8. Chart 7 HEC 12): 7.2 - 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): 100.0% - 100.0% - 100.0% - 100.0%
Side flow in cis (Os): 0.20 - 0.16 - 0.55 - 0.05
Effective grate length w/clogging: 1.65 - 1.65 - 1.65 - 1.65
Fraction of side flow interception (Rs): 11.6% - 5.8% - 5.6% -- 6.7%
Grate Efficiency (E): 58.5% - 94.6% - 89.4% - 97.9%
Total flow interceoted Icls': 0.25 2.64 - 4.39 - 2.27
Grate flow-by cfs: 0.18 0.15 0.52 0.05

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging - 46.3 - 38.5 - 30.6 -
Length of inlel provided L (ft): 25 10 10
Interception for length L (cis): - 8.16 - 3.35 - 2.17 -
Efficiencv for lenoth L: - 0.75 - 0.42 - 0.51 -
Siolled drain or curb openlno flow-bv cfs: 2.68 4.67 2.09

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
Capacity of grate in a sag (3-sided weir): - - - - - - -
Capacity of grate in a sag (4-sided weir): _. - - - - - -
Length proVided of curb-opening or slotted drain at sag:
Capacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. In approach grades) (%): - - - - - - -
K = Min(LciA.167) (Table 5. HEC-12): - - - - - - -
Flanking inlets maximum distance (ft): - - - - - - -
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ADOT - Ultimate Condition
HEC·12 Analysis
Pavement Drainage
RMF-EB 202L
JOB: RMF - University to Southern. EB 202L
Inlet Number: 218 220 222

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 22 22 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: => => => => => LOWPT JJ .;:

Structure Station: 1337+15 1337+15 1341+30 1341+30 1343+50 1343+50 1343+50
Location Description: Slotted Grate Slotted Grate Slotted Grate Slotted
Pavement Area (ac): 1.010 0.020 0.501 0.020 0.385 0.040 0.370
Sideslope Area (ac): '1.290 0.030 0.557 0.030 0.381 0.040 0.341
Contributlno watershed area (acres: 2.300 0.050 1.058 0.050 0.766 0.080 0.711
Pavement Runon Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 070 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.81 0.80 0.82 0.80 0.83 0.83 0.83
CA 1.86 0.04 0.87 0.04 0.63 0.07 0.59
Precipitation intensity (in/hr): 5.86 6.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge a (cfs): 10.9 0.2 5.1 0.2 3.7 0.4 3.5
Previous by·pass flow (cfs): 0.0 4.7 0.6 0.8 0.0 0.4 0.1
Discharoe added by ooerator: --- _. --- --- -- ---
Total discharge a cfs: 11.0 4.9 5.7 1.0 3.7 0.8 3.6

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.015 0.016 0.016 0.016 0.016
Longitudinal slope S (ftlft): 0.0110 0.0110 0.0041 0.0041 0.0041 0.0041 0.0041
Inlet type (1 =grate, 2=curD opening. 3=slotted): 3 1 3 1 3 1 3
Longitudinal profile (1=on-grade. 2=sag): 1 1 1 1 1 2 '1
Gutter Configuration (1=roll. 2=Typa D vertical. 3=6" Type B. 4=3" Type C): 3 3 3 3 3 3 3
Capture Ratio Used: 67% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: G-13.50 G-1S.9! C-13.60 C-15.91 C-13.60 C-15.91 G-13.60
Grate Width: -- 3 -- 3 -- 3 --
Grate length: -- 3.3 - 3.3 -- 3.3 --
Pavement cross-slope (Sx): 0.053 0.053 0.053 0.053 0.049 0.049 0.049
Width of gutter from flowline (ft): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depreSSion from hortzontal (ft): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slooe Sw: lSw--Sw-Sx\ 0.068 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline II: before inlet 8.7 6.3 8.2 4.0 7.3 NA 7.1
Depth at flowline (ft): before inlet 0.50 0.37 0.47 0.25 0.40 0.00 0.40
Water cross-area (sq.ft): before inlet 2.06 1.11 1.83 0.48 1.34 0.00 1.30
Velocity V for total discharge (fps): before inlet 5.33 4.42 3.12 2.10 2.77 0.00 2.75
Ratio of gutter depression flow to total a (Eod): 67.4% 79.9% 69.8% 94.9% 75.1% 100.0% 75.8%
Equivalent cross-slope (Se): 0.063 0.065 0.063 0.067 0.063 0.068 0.063

GRATE INLETS ON-GRAIOE:
Ratio of grate frontal flow to total flow: - 86.2% - 98.2% - - -
Inlet frontal ftow in cfs (Ow): - 4.22 - 0.98 - - -
Voforeffective length (P-1-7/8. Chart 7 HEC 12): - 7.2 - 7.2 - - -
Fraction of frontal flow intercepted (Rf): - 100.0% - 100.0% - - -
Side flow in cfs (as): - 0.68 - 0.02 - - -
Effective glSte length w/clogging: - 1.65 - 1.65 - - -
FISction of side flow interception (Rs): - 7.1% - 22.8% - - -
GISte Efficiency (E): - 87.2% - 98.6% - - -
Total flow interceoted fcfs\: - 4.27 - 0.98 - - -
Grate flow-!>y (cfs : 0.63 0.01

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRAIOE:
Length reqUired for total interception (It): w/ctogging 39.7 - 22.3 - 18.7 - 18.3
Length of inlet provided L (ft): 15 15 15 15
Interception for length L (cfs~ 6.30 - 4.94 - 3.52 - 3.40
Efficiencv for lenoth L: 0.57 - 0.87 - 0.95 0.95
Siolled drain or curb opening flow-!>v ' cfs : 4.67 0.76 0.20 0.17

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It): 0.35
Capacity of glSte in a sag (3-slded weir): - - - - - 2.89 -
Capacity of glSte in a sag (4-sided weir): - - - - - 3.9 -
Length provided of curb-opening or slotted drain at sag:
Capacity of curb-opening Or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach glSde #1 (%): na
approach grade #2 (%): na
ABS (algebraic diff. in approach glSdes) (%): - - - - - 0.00 -
K =MIn(LcJA,167} (Table 5, HEC-12~ - - - - - #DIVlO! -
Flanking inlets maximum distance (ft): - - - - - #DIV/O! -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF-EB 202L
JOB: RMF - University to Southern - EB 202l
Inlet Number: 227 229 2311 241 I

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 22 10 10 10 10 10 10

RATIONAL METHOD HYDROLOGY COMPUTATION: <= => => => => => =>
Structure Station: 1345+64 1349+10 1349+10 1356+00 1356+00 1363+05 1363+05
Location Description: Grate Slotted Grate Slotted Grate Slotted Grate
Pavement Area (ae): 0.103 0.552 0.020 1.300 0.020 1140 0.020
Sideslope Area (acl: 0.094 0.000 0.000 0.000 0.000 0.000 0.000
Contributing watershed area acres): 0.197 0.552 0.020 1.300 0.020 1.140 0.020
Pavement Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.83 0.95 0.95 0.95 0.95 0.95 0.95
CA 0.16 0.52 0.02 1.24 0.02 1.08 0.02
Precipitation intensity (inlhr): 5.86 5.86 6.86 5.86 5.86 5.86 5.86
Subarea discharge 0 (cfs): 1.0 3.1 0.1 7.2 0.1 6.3 0.1
Previous by·pass flow (cfs): 0.0 0.0 0.8 0.1 3.0 0.9 3.0
Discharge added bv operator: ._- -- -- --- --- --
Total discharge 0 efs): 1.0 3.1 1.0 7.4 3.1 7.2 3.1

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016 0.016 0.016 0.0'10 0.016
Longitudinal slope S (Wit): 0.004'1 0.0042 0.0042 0.01t6 0.0116 0.0127 0.0127
Inlet type (1 =grate. 2=curb opening, 3=slotted): 1 3 1 3 1 3 1
Longitudinal profile (1=on-9rade. 2=sag): 1 1 1 1 1 1 1
Gutter Configuration (1=roll, 2=Type 0 vertical. 3=6" Type B, 4=3" Type C): 3 2 2 2 2 2 2
capture Ratio Used: 50% 67% 50% 67% 50% 67% 50%
Inlet ADCT Std: C-15.91 G-13.60 C·'15.92 C-13.60 C-15.92 C-13.60 C-15.92
Grate width: 3 -- 2 -- 2 -- 2
Grate length: 3.3 - 3.3 -- 3.3 -- 3.3
Pavement cross-slope (Sx): 0.010 0.052 0.052 0.053 0.053 0.053 0.053
Width of gutter from flowline (It): 2.50 1.00 1.00 1.00 1.00 1.00 1.00
Gutter depression from horizontal (It): 0.17 0.0521 0.0521 0.053 0.053 0.053 0.053
Gutter cross-sloDe Sw: (S'w=Sw-Sx) 0.068 0.052 0.052 0.053 0.053 0.053 0.053
Flooded Width from flowline (ft): before Inlet 9.0 7.1 4.6 8.1 5.8 7.9 5.7
Depth at flowline (It): before inlet 0.23 0.37 0.24 0.43 0_31 0.42 0.30
Water cross-area (sq.It): before inlet 0.59 1.32 0.55 1.73 0.90 1.65 0.87
Velocity V for total discharge (fps): before inlet 1.64 2.33 1.74 4.28 3.44 4.40 3.56
Ratio of 9utter depression flow to total Q (Eod): 64.2% 33.2% 48.0% 29.7% 39.5% 30.4% 40.0%
Equivalent cross-slope (Se): 0.059 0.052 0.052 0.053 0.053 0.053 0.053

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 87.2% - 78.2% - 67.4% - 68.1%
Inlet frontal flow in cfs (Ow): 0.84 - 0.75 - 2.09 - 2.11
Vo for effective length (P-1-7/8. Chart 7 HEC 12): 7.2 - 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): 100.0% - 100.0% - 100.0% - 100.0%
Side flow in cfs (Os): 0.12 - 0.21 - 1_01 - o.gg

Effective grate length w/clogging: 1.65 - 1.65 - 1.65 - 1.65
Fraction of side flow interception (Rs): 8.0% - 28.9% - 10.8% - 10.2%
Grate EffICiency (E): 88.3% - 84.5% - 70.9% - 71.4%
Total flow interceoted (cfs\: 0.85 0.81 2_20 2.22
Grate flow-by (els : 0.11 0.15 0.90 0.89

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/elogging - 19.5 - 37.9 - 38.6 -
Length of inlet provided L (It): 10 15 15
Interception for length L (cfs): - 2.23 - 4.40 - 4.25 -
EffiCiencv for lenath L: 0.73 0.60 0.59
Slotted drain or curb oDenlna flow-bv efs : 0.84 2.99 2.99

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
capacity of grate in a sag (3-slded weir): - - - - - - -
capaCity of grate in a sag (4·sided weir): - - - - - - -
Length provided of curt>-opening or slotted drain at sa9:
capacity of curt>-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - - - - - -
K = Min(LclA.167) (Table 5, HEG-12): - - - - -- - -
Flanking inlets maximum distance (It): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF-EB 202L
JOB: RMF· University to Southern· EB 202L
Inlet Number: 237 239 243

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 10 '10 10 10 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: => => => =>=> => => =>
Struclure Siallon: 1365+20 1365+20 1366+95 1366+95 1371+50 1371+50 1373+80
Location Description: Slotted Grate Siolled Grate Slotted Grate Slotted
Pavemenl Area (ac): 0.354 0.020 0.305 0.020 0.574 0.020 0.424
Sidesiooe Area (ac): 0.000 0.000 0000 0.000 0.602 0.020 0.369
Contributing watershed area acres : 0.354 0.020 0.306 0.020 1.176 0.040 0.793
Pavement Runoff Coefficient "e": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.82 0.83 0.83
CA 0.34 0.02 0.29 0.02 0.97 0.03 0.66
Precipitation intensity (inlhr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge a (cfs): 2.0 0.1 1.7 0.1 5.7 0.2 3.9
Previous by-pass flow (cfs): 0.9 1.2 0.2 05 0.1 2.5 0.7
Discharoe added bvoperator. --- -- -- -- -- -- ---
Total discharge 0 cfs: 2.9 1.3 1.9 0.6 5.8 2.8 4.6

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.0'16 0.016
Longitudinal slope S (ftlft): 0.0114 0.0114 0.0095 0.0095 0.0046 0.0046 0.0040
Intet type (1 =grate, 2=cUrb opening. 3=slotled): 3 1 3 I 3 1 3
Longitudinal profile (l=on-grade. 2=sag): 1 1 1 1 1 1 '1
Gutter Configuralion (l=roll. 2=Type D vertical, 3=6" Type B. 4=3" Type C): 2 2 2 2 3 3 3
caplure Ratio Used: 67% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: G-13.60 G-15.92 C-13.60 C-15.92 C-13.60 C-1S.91 C-13.60
Grate Width: -- 2 -- 2 0- 3 --
Grate lenglh: -- 3.3 0- 3.3 -- 3.3 --
Pavemenl cross-slope (Sx): 0.053 0.OS3 0.029 0.029 0.020 0.020 0.020
Width of gutter from flowline (ft): 1.00 1.00 1.00 1.00 2.50 2.50 2.50
Gutter depression from horizontal (ft~ 0.053 0.053 0.029 0.029 0.17 0.17 0.17
Gutter cross-stone Sw: CS'w=Sw-Sx\ 0.053 0.053 0.029 0.029 0.068 0.068 0.068
Flooded Width from floWline (ft : before Inlel 5.7 4.2 7.af 4.8 14.6 10.5 13.5
Deplh at flowline (ft): before inlet 0.30 0.22 0.21 0.14 0.41 0.33 0.39
Water cross-area (sq.ft): before inlel 0.85 0.46 0.78 0.34 2.27 1.26 1.97
VelOCity V for total discharge (fps): before inlet 3.35 2.73 2.43 1.83 2.55 2.24 2.32
Ralio of gutter depression flow 10 total a (Eod): 40.4% 51.7% 32.3% 46.1% 54.0% 68.1% 57.2%
Equivalenl cross-slope (Se): 0.053 0.053 0.029 0.029 0.046 0.053 0.047

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow 10 lotal flow: - 82.3% - 76.0% - 73.1% -
Inlel frontal flow in cis (Ow): - 1.04 - 0.47 - 2.06 --
Va for effeclive length (P-I-7/8, Chart 7 HEC 12): - 7.2 - 7.2 - 7.2 -
Fraclion of frontal flow inlercepled (Rf): - 100.0% - 100.0% - 100.0% -
Side flow in cfs (as): - 0.22 - 0.15 - 0.76 -
Effective grate length w/clogging: - 1.65 - 1.65 - 1.65 --
Fraction of side flow interception (Rs): - 15.5% - 17.0% - 9.0% -
Grate Efficiency (E): - 85.1% - 80.0% - 75.5% -
Total flow interceoted {clst: - 1.08 - 0.50 - 2.13
Grale f1ow-llv cfs: 0.19 0.12 0.69

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Lenglh required for lotal inlerception (ft): w/clogging 25.3 - 28.9 - 28.2 - 24.1
Length of inlel provided L (ft): 10 15 10 10
Interception for length L (cis): 1.70 - 1.38 - 3.16 - 2.83
Efficlenr.v for leoath L: 0.60 0.73 0.55 0.62
Slotted drain or curb oaenlna f1ow-llv cfs: 1.16 0.51 2.63 1.74

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
capacity of grale in a sag (3-sided weir): - - - - - - -
capacity of grate in a sag (4-slded weir): - - - - - - -
Length provided of curb-opening or stotted drain at sag:
capacity of curb-opening or slotted drai~ in a sag (weir): - - - - - - -
Length of Ihe vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. In approach grades) (%): - - - - - - -
K = Min(LclA.167) (Table 5, HEC-12): - - - - - - -
Fianking inlets maximum distance (ft): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF-EB 202L
JOB: RMF - University to Southern· EB 202L
Inlet Number: 245 248 253 254

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 22 22 22 22 22 10 10

RATIONAL METHOD HYDROLOGY COMPUTATION: => => => => =>=> => =>
Structure Station: 1373+80 1376+40 1376+40 1380+96 1380+96 1383+40 1383+40
Location Description: Grate Slotted Grate Slotted Grate Slotted Grate
Pavement Area (ac): 0.020 0.470 0.020 0.840 0.020 0200 0.020
Sidesiooe Area lac): 0.020 0.310 0.010 0.279 0.010 0.273 0.040
Contributing watershed area acres): 0.040 0.780 0.030 1.119 0.030 0.473 0.0601
Pavement Runol1 Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "C..; 0.83 0.85 0.87 0.89 0.87 0.81 0.78
CA 0.03 0.66 0.03 0.99 0.03 0.38 0.05
Precipitation intensity (in/hr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge 0 (cfs): 0.2 3.9 0.2 5.8 0.2 2.2 0.3
Previous by·pass flow (cis): 1.7 0.3 1.5 0.3 1.1 0.1 0.9
Dischame added bv operator. -- -- ... _. .- '" --
Total dlscharoe 0 lets : 1.9 4.2 1.7 6.1 1.3 2.31 1.2

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.0'16 0.016
Longitudinal slope S (fIIlt): 0.0040 0.0040 0.0040 0.0040 0.0040 0.0017 0.0017
Inlet type (1 =grate, 2=curb opening. 3=slotted): 1 3 1 3 1 3 1
Longitudinal profile (1 =on-grade. 2=sag): 1 1 1 1 1 '1 1
Guller Configuration (1 =roll. 2=Type 0 vertical. 3=6" Type B. 4=3" Type C): 3 3 3 3 3 3 3
Capture Ratio Used: 50% 67% 50% 67% 50% 67% 50%
Inlet ADOT Std: G-15.91 G-n.60 C·15.91 C·13.50 C·15.91 C-13.60 G-15.91
Grate width: 3 0- 3 .- 3 - 3
Grate length: 3.3 .. 3.3 .. 3.3 .. 3.3
Pavement cross-slope (Sx): 0.020 0.020 0.020 0.036 0.036 0.036 0.036
Width of guller from flowline (It): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (It): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
GUller cross-slooe Sw: fS'w=Sw-Sx\ 0.068 0.068 0.068 0.068 0.068 0.068 0.068
Flooded WIdth from flowline fl: before Inlet 9.0\ 13.1 8.4 10.6 5.3 8.4 6.3
Depth at flowline (It): before inlet 0.30 0.38 0.29 0.46 0.27 0.38 0.31
Water cross-area (sq.It): before inlet 0.96 1.86 0.86 2.12 0.61 1.38 0.81
Velocity V for total discharge (fps): before inlet 2.00 2.28 1.97 2.86 2.10 1.66 1.46
Ratio of gutter depression flow to total 0 (Eod): 74.9% 58.6% 77.9% 62.1% 89.3% 71.4% 83.5%
Equivalent cross-slope (Se): 0.056 0.048 0.057 0.056 0.065 0.059 0.063

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 79.7% - 82.6% - 93.6% - 88.7%
Inlet frontal flow in cis (Qw): 1.54 - 1.39 - 1.19 - 1.04
Va for effective length (P-1-7/8. Chart 7 HEC 12): 7.2 - 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): 100.0% - 100.0% - 100.0% - 100.0%
Side flow in cis (Os): 0.39 - 0.29 - 0.08 - 0.13
Effective grate length w/clogging: 1.65 - 1.65 - 1.65 - 1.65
Fraction of side flow interception (Rs): 10.8% - 11.1% - 16.7% - 27.9%
Grate Efficiency (E): 81.9% - 84.5% - 94.7% - 91.9%
Total flow interceoted fcls): 1.58 - 1.42 - 1.21 - 1.08
Grate flow"'v ets: 0.35 - 0.26 - 0.07 - 0.10

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging - 23.1 - 24.6 - 12.3 -
Length of inlet provided L (It): 10 15 5
Interception for length L (cfs): - 2.71 - 4.96 - 1.40 -
Efficiency for leoath L: - 0.54 - 0.82 - 0.61 -
Slotted drain or curb ODenlne flow"'v lets : 1.53 1.12 0.90

INTERCEPTION CAIPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
Capacity of grate in a sag (3-sided weir): - - - - - - -
Capacity of grate in a sag (4-5ided weir): - - - - - - -
Length provided of cur!>-opening or slolled drain at sag:
Capacity of curb-opening or slolled drain in a sag (weir): - - - - - - -
Length of the vertical curve (It x100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic diff. in approach grades) (%): - - - - - - -
K =Min(LcJA.167) (Table 5. HEG-12): - - - - - - -
Flanking inlets maximum distance (It): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF-EB 202L
JOB: RMF" University to Southern" EB 202L
Inlet Numbe,: 255 256 258 259

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 10 22 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: => => => => => => =>
Structure Station: 1384+10 1386+23 1386+23 1388+70 1388+70 1390+70 1390+70
Location Description: Grate Slotted Grate Siotted Grate Slotted Grate
Pavement Area (ac): 0.163 0.457 0.020 0.504 0.030 0.428 0.020
Sideslooe Area lac): 0.250 0.704 0.040 0.784 0.050 0.563 0.030
Conlrlbutlng wa1ershed area (acres): 0.413 1.161 0.060 1.288 0.080 0.991 0.050
Pavement Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70 070 0.70 0.70 0.70
Composite Runoff Coefficient "C": 0.80 0.80 0.78 0.80 0.79 0.81 0.80
CA 0.33 0.93 0.05 1.03 0.06 0.80 0.04
Precipitation intensity (in/hr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge a (cis): 1.9 5.4 0.3 6.0 0.4 4.7 0.2
Prellious by-pass flow (cis): 0.1 0.3 2.2 0.3 2.6 0.5 3.3
Diseharae added bvoperator. --- -- -- -- -- .- ---
Total discharge Q cts): 2.0 5.7 2.4 6.4 2.9 5.2 3.6

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016, 0.016 0.016 0.0·16 0016
Longitudinal slope S (fVft): 0.0019 0.0040 0.0040 0.0040 0.0040 0.0040 0.0040
Inlet type (1=grate, 2=curb opening, 3=slotted): 1 3 1 3 1 3 1
Longitudinal profile (l=on-grade. 2=sag): 1 1 1 1 1 1 1
Gutter Configuration (1 =roll. 2=Type 0 vertical. 3=6" Type B. 4=3" Type C): 3 3 3 3 3 3 3
Capture Ratio Used: 50% 67% 50% 67% 50% 67% 50%
Inlet ADOT Std: G-15.91 C-13.5O C~15.91 C-13.60 C-15.91 C-13.60 G-15.91
Grate width: 3 -- 3 -- 3 - 3
Grate length: 3.3 - 3.3 - 3.3 -- 3.3
Pavement cross-slope (Sx): 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Width of gutter from flowline (ft): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression fram horizontal (ft): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slone Sw: IS'w=Sw-Sx\ 0.068 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Width from 1I0wline ft: before Inlel 7.8 10.4 7.2 10.8 7.8 9.9 8.5
Depth at flowline (ft): before inlet 0.36 0.45 0.34 0.47 0.36 0.44 0.38
Water cross-area (sq.II): before inlet 1.20 2.03 1.03 2.20 1.19 1.87 1.39
Velocity V for total discharge (fps): before inlet 1.69 2.83 2.37 2.89 2.46 2.77 2.56
Ratio of gutter depression flow to total a (Eod): 74.7% 63.1% 78.0% 61.4% 74.8% 64.8% 71.3%
Equivalent cross-slope (Se): 0.060 0.056 0.061 0.056 0.060 0.057 0.059

GRATE INLETS ON-GRAIOE:
Ratio of grate frantal flow to total now: 80.6% - 83.7% - 80.7% - 77.3%
Inlet frantal now in cis (Ow): 1.63 - 2.05 - 2.36 - 2.75
Va for effective length (P-I-7/8. Chart 7 HEC 12): 7.2 - 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): 100.0% - 100.0% - 100.0% - 100.0%
Side flow in cis (as): 0.39 - 0.40 - 0.57 - 0.81
Effective grate length w/elogging: 1.65 - 1.65 - 1.65 - 1.65
Fraction of side flow interception (Rs): 22.7% - 13.8% - 13.1% - 12.3%
Grate Efficiency (E): 85.0% - 86.0% - 83.2% - 80.1%
Total flow interceoted lclsl: 1.72 - 2.10 - 2.44 - 2.85
Grate f1ow-bv ' cfs : 0.30 0.34 0.49 0.71 I

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRAIOE:
Length required for total interception (ft): w/clogging - 24.0 - 25.2 - 22.8 -
Length of inlet prollided L (ft): 10 10 5
Interception for length L (cis): - 3.57 - 3.81 - 1.86 -
Efficlencv for lenoth L: - 0.62 - 0.60 - 0.36 -
Slotted drain or curb opening lIow-by (cfs : 2.17 2.56 3.32

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (II):
Capacity of grate in a sag (3-sided weir): - - - - - - -
Capacity of grate in a sag (4-sided weir): - - - - - - -
Length prOVided of curb-opening or slotted drain at sag:
Capacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the Vertical curve (ft x 100):
approach grade #1 (%j:
approach grade #2 (%):
ABS (algebraic dlff. in approach grades) (%j: - - - - - - -
K = Min(LclA.167) (Table 5, HEG-12): - - - - - - -
Flanking inlets maximum distance (ft): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF-EB 202L
JOB: RMF - University to Southern - EB 202L
Inlet Number: 261 1 265 1 2671

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 22 22 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: => Flkr=> U SAG U U Flkr<= <=
Structure Station: 1391+88 1391+88 1393+42 1393+42 1393+42 1394+95 1394+95
Location Description: Slotted Grate Slotted Grate Slotted Grate Slotted
Pavement Area (ac): 0.237 0.020 0.278 0.100 0.274 0020 0.518
Sideslope Area (ac): 0.297 0.020 0.264 0.120 0.253 0.020 0.361
Contributing watershed area (acresl: 0.534 0.040 0.542 0.220 0.527 0.040 0.879
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70 070 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.81 0.83 0.83 0.81 0.83 0.83 0.85
CA 0.43 0.03 0.45 0.18 0.44 0.03 0.74
Precipitation intensity (inlhr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge Q (cis): 2.5 0.2 2.6 1.0 2.6 0.2 4.4
Previous by-pass flow (cfs): 0.7 0.6 0.0 0.0 0,0 0.5 08
Discharge added by operator. --- -- -- --- -- -- ---
Total discharge Q (cfs): 3.2 0.8 2.7 1.0 2.6 0.7 5.2

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.015 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (ftilt): 0.0028 0.0028 0.0005 0.0000 0.0005 0.0028 0.0028
Inlet type (1=grate, 2=curb opening, 3=slotted): 3 1 3 1 3 1 3
Longitudinal profile (1=on-grade, 2=sag): '1 1 1 2 1 1 '1

Gutter Configuration (1=roll, 2=Type D vertical, 3=6" Type S, 4=3" Type C): 3 3 3 3 3 3 3
Capture Ratio Used: 67% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: G-13.60 C-15.91 C-13.60 C-15.91 C-13.60 G-15.91 C-13.60
Grate width: -- 3 -- 3 - 3 --
Grate length: -- 3.3 - 3.3 -- 3.3 -
Pavement cross-slope (Sx): 0.Q36 0.036 0.036 0.036 0.036 0.036 0.036
Width of gutter from flowline (It): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (It): 0.17 0.17 0.17 0.17 0_17 0.17 0.17
Gutter cross-slooe Sw: (S'w=Sw-Sx\ 0.068 0.068 0.068 0.068 0.068 0.068 0.066
Flooded Width from flowline It: before inlet 8,8 .4.6 11.6 NA 11.4 4,3 10.7
Depth at flowline (It): before inlet 0.40 0.25 0.50 0.00 O.4g 0.23 0.47
Water cross-area (sq.ft): before inlet 1.50 0.48 2.50 0.00 2.45 0.43 2.16
Velocity V for total discharge (fps): before inlet 2.17 1.66 1.06 0.00 1.05 1.62 2.39
Ratio of gutter depression flow to total a (Eod): 69.7% 93.4% 56.7% 100.0% 59.2% 95.2% 61.7%
Equivalent croSS-Slope (Se): 0.058 0.066 0.055 0.068 0.055 0.066 0.056

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - 96.6% - - - 96.0% -
Inlet frontal flow in cis (Ow): - 0.78 - - - 0.68 -
Vo for effective length (P-1-718. Chart 7 HEC 12): - 7.2 - - - 7.2 --
Fraction of frontal flow intercepted (Rf): - 100.0% - - - 100.0% --
Side flow in cis (as): - 0.03 - - - 0.01 -
EffeCtive grate length w/clogging: - 1.65 - - - 1.65 -
Fraction of side flow interception (Rs): - 23.3% - - - 24.2% -
Grate Efficiency (E): - 97.5% - - - 98.5% -
Total flow interceoted Icls\: - 0.78 - - - 0.68 --
Grate flow-by .cfsl: 0.02 0,01

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging 16.5 - 9.4 - 9.3 - 20.6
Length of inlet provided L (It): 10 10 10 15
Interception for length L (cis): 2.64 - 2.65 - 2.57 - 4.67
Efficiencv for lenoth L: 0.81 - 1.00 - 1.00 - 0.90
Slotted drain Or curb oDenlno f1ow-bv cfsl: 0.61 - 0.00 - 0.00 - 0.50

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It): 0.3
Capacity of grate in a sag (3-sided weir): - - - 2.29 - - -
Capacity of grate in a sag (4·sided weir): - - - 3.1 - - -
Length provided of curb-opening or slotted drain at sag:
Capacity of cUrb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%1: 0.401
approach grade #2 (0/0): 1.046
ABS (algebraic diff. in approach grades) (%): - - - 1.45 - - -
K = Min(LclA,167) (Table 5, HEG-12): - - - 0 - - -
Flanking iniets maximum distance (It): - - - 0 - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF-EB 202L
JOB: RMF - University to Southern - fEB 202L
Inlet Number: 268 272 177 182

Return Period: 50 50 50 50 50 50 50

Allowable Spread: 22 22 22 22 22 22 10
RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= <= 1%<=

Structure Stalion: 1397+40 1397+40 1402+60 1402+60 1410+00 1410+00 1417+64

Location Description: Grate Slotted Grate Slotted Grate Slotted Grate

Pavement Area (ac): 0.040 1.090 0.060 '1.500 0.030 1.520 0.087

Sideslope Area (ac): 0.040 0.842 0.060 0.990 0.020 0.663 0.000
Contributina watershed area acres: 0.080 1.932 0.120 2.490 0.050 2.083 0.087
Pavement RunOff Coefficient "Co: 0.95 0.95 096 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C..; 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "CIt: 0.83 0.84 0.83 0.85 0.85 0.88 0.96
CA 0.07 1.62 0.10 2.12 0.04 1.84 0.08
Precipitation intensity (inlhr): 5.86 5.86 6.86 5.86 5.86 5.86 5.86
Subarea discharge a (cfs): 0.4 9.5 0.6 12.4 0.2 10.8 0.5
Previous by-pass flow (cfs): 39 0.5 2.9 0.0 1.2 0.1 0.5
DiSCharge added by operator: -- --- -- --- -- -- ---
Total discharae a (cis : 4.2 10.0 3.5 12.4 1.4 10.9 1.0

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016

Longitudinal slope S (ftlft): 0.0072 0.0072 0.Q105 0.0105 0.0'105 0.0105 0.0057
Inlet type (1=grate. 2=curb opening, 3=slotted): 1 3 1 3 1 3 1
Longitudinal profile (l=on-grade. 2=sag): '1 1 1 1 1 1 '1
Gutter Configuration (l=roll. 2=Type 0 vertical. 3=6" Type B. 4=3" Type C): 3 3 3 3 3 3 3
Capture Ratio Used: 50% 67% 50% 67% 50% 67% 50%
Inlet AOOT Std: C-15.91 C-·13.5O C-1"5.91 C-13.60 C-15.01 C-13.60 C-15.02
Grate width: 3 -- 3 .- 3 - 2
Grate length: 3.3 -- 3.3 - 3.3 -. 33
Pavement cross-slope (Sx): 0.036 0.036 0.036 0.036 0.036 0.036 0.010
Width of gutter from flowline (It): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (ft): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slaDe Sw: fS'w=Sw-Sx\ 0.068 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline It: before Inlet 8.1 11.5 6.8 11.8 4.4 11.1 8.1
Depth at flowline (ft): before inlet 0.37 0.49 0.32 0.50 0.24 0.48 0.23
Water cross-area (sq.It): before inlel 1.27 2.49 0.93 2.56 0.45 2.31 0.51
Velocity V for lotal discharge (fps): before inlet 3.35 4.01 3.74 4.85 3.17 4.73 1.95
Ratio of gutter depression flow to total a (Ead): 73.4% 58.9% 80.3% 58.1% 94.5% 60.4% 87.8%
Equivalent cross-siope (Se): 0.059 0.055 0.062 0.054 0.066 0.055 0.061

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 79.3% - 85.8% - 97.6% - 84.7%
Inlet frontal flow in cfs (Ow): 3.37 - 2.99 - 1.39 - 0.84
VO for effective length (P-I-7/8. Chart 7 HEC 12): 7.2 - 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): 100.0% - 100.0% - 100.0% - 100.0%
Side flow in cfs (as): 0.88 - 0.49 - 0.Q3 - 0.15
Effective grate length w/clogging: 1.65 - 1.65 - 1.65 - 1.65
Fraction of side flow interception (Rs): 7.9% - 6.6% - 8.7% - 6.0%
Grate Efficiency (E): 80.9% - 86.8% - 97.8% - 85.6%
Total flow inlereeoled (cfs): 3.44 - 3.02 - 1.39 0.86
Grate flow-bv cfs): 0.81 0.46 0.03 0.14

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for lotal interception (It): w/clogging - 36.6 - 45.1 - 42.2 -
Length of inlel provided L (It): 15 25 30
Interception for length L (cfs~ - 6.12 - 9.54 - 9.74 -
Efficiencv for lenoth L: - 0.61 - 0.77 - 0.89 -
Slotted drain or curb oDenlno flow-bv ,cfs : 3.86 2.90 1.17

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow al sag (It):
Capacity of grate in a sag (3-sided weir): - - - - - - -
Capacity of grate in a sag (4-sided weir): - - - - - - -
Length provided of curb-opening or slotted drain al sag:
Capacity pf curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - - - - - -
K = Min(LclA,167) (Table 5, HEC-12): - - - - - - -
Flanking inlets maximum distance (It): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF-EB 202L
JOB: RMF • University to Southern· EB 202L
Inlet Number: 183 184

Return Period: 50 50 50

Allowable Spread: 11.2 15.3 15.3

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <=

Structure Station: 1417+64 1418+93 1418+93

Location Description: Grate Grate Slotted

Pavement Area (ac): 0.288 0.020 0.795

Sideslope Area (ac): 0.000 0.000 0.000

Contributing watershed area acres: 0.288 0.020 0.7951

Pavement Runoff Coefficient "C": 0.95 0.95 0.95

Sideslope Runoff Coefficient "C": 0.70 0.70 0.70

Composite Runoff Coefficient "C": 0.95 0.95 0.95

CA 0.27 0,02 0.76

Precipitation intensity (inlhr): 5.86 5.86 5,86

Subarea discharge a (cts): 1.6 0.1 4.4

Previous by·pass flow (cfs): 0.3 1.5 0.0

Discharoe added by operator. -- -- 0.3

Total discharge Q lets): 1.9 1.6 4.7

SHOULDER AND GUTTER CONFIGURATION:

Manning's n: 0.016 0.016 0.016

Longitudinal slope 5 (ft/tt): 0.0053 0.0038 0.0038

Inlet type (1=grate, 2=curb opening, 3=sI01led): 1 1 3

Longitudinal profile (1=on·grade, 2=sag): '1 1 1

Guller Configuration (1=roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3 3

Capture Ratio Used: 50% 50% 67%

Inlet ADOT Std: C-15.92 C-15.92 C-13.60

Grate width: 2 2 --
Grate length: 3.3 3.3 -
Pavement cross-slope (Sx): 0.017 0.036 0.036

Width of guller from flowline (tt): 2.50 2.50 2.50

Guller depression from horizontal (ll): 0.17 0.17 0.17

Gutter cross-slooe Sw: IS'w=Sw-Sx\ 0.068 0.068 0.068

Flooded Width from flowline Itl: before Inlet 9.2 6.1 9,7

Depth at flowline (ll): before inlet 0.28 0.30 0.43

Water cross-area (sq.ll): before inlet 0,88 0.77 1.78

Velocity V for total discharge (fps): before inlet 2.17 2.15 2.66

Ratio of gutter depression flow to total a (Eod): 76.2% 64.6% 65.9%

Equivalent cross-slope (Se): 0.056 0.063 0.057

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 71.1% 78.1% -
Inlet frontal flow in cts (Ow): 1.36 1.29 -
Va for effective length (P-1-7/8, Chart 7 HEC 12): 7.2 7.2 -
Fraction of frontal flow intercepted (Rf): 100.0% 100.0% -
Side flow in cts (as): 0.55 0.36 -
Effective grate length w/clogging: 1.65 1.65 -
Fraction of side flow interception (Rs): 8.2% 16.1% -
Grate EffiCiency (E): 73,5% 81.6% --
Total flow interceoted Icfs); 1,40 1.34

IGrate flow-bv ets: 0.51 0.30 -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (tt): w/clogging - - 21.5

Length of Inlet provided L (ll):
10

Interception for length L (cts): - - 3.19

EffiCiencv for lenoth L:
0.68

Slotted draIn or curb """nlnn flow-bV ets : 1.53

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ll):
Capacity of grate in a sag (3-sided weir): - - -
Capacity of grate in a sag (4-slded weir): - - -
Length provided of curb-opening or slotled drain at sag:
Capacity of curb-openlng or slolled drain in a sag (weir): - - --
Length of the vertical cUlVe (ll x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. In approach grades) (%): - - -
K = Min(LclA,167) (Table 5, HEC-12): - - -
Flanking inlets maximum diStance (tt): - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF - University to Southern - WB 202L Capture Ratios: 50% 67% 80llto 50%
Inlet Number: 201 203\ 209 I

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 22 22 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: => => => => => => =>
Structure Station: 1316+00 1316+00 1318+36 1318+36 1322+45 1322+45 1323+66
Location Description: Sioned Grate Siolled Grate Grate Grate Sioned
Pavement Area (ac): 0.835 0.020 0.416 0.020 0.748 0.020 0.211
Sideslooe Area (acl: 1.'110 0.030 0.667 0.030 1.030 0.030 0.215
Contributing watershed area (acres): 1.946 0.050 1.083 0.050 1.778 0.050 0.426
Pavement Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "C": 0.81 0.80 0.80 0.80 0.81 0.80 0.82
CA 1.57 0.04 0.86 0.04 1.43 0.04 0.35
Precipitation intensity (in/hr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge 0 (cfs): 9.2 0.2 5.1 0.2 8.4 0.2 2.1
Previous by-pass flow (cfs): 0.3 3.4 0.6 2.7 0.7 4.0 1.2
Discharge added by oaerator. --- --- -- --- _.- -- ---
Total discharge Q (cis): 9.5 3.6 5.7 3.0 9.1 4.3 3.2

SHOULDER AND GUTIER CONFIGURATION:
Manning'S n: 0.016 0.016 0.Ot6 0.016 0.016 0.015 0.016
Lon9itudinal slope S (Wit): 0.0062 0.0062 0.0062 0.0062 0.0083 0.0083 0.0101
Inlet type (1=grate. 2=curb opening, 3=slotted): 3 1 3 1 3 1 3
Longitudinal profile (1=on-grade. 2=sag): 1 1 1 1 I 1 1
Gutter Configuration (1=roll. 2=Type D vertical. 3=6" Type S, 4=3" Type C): 3 3 3 3 3 3 3
Capture Ratio Used: 67% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: C-13.60 C-15.91 C-13.60 C-15.9·t C-H50 C.15.91 C-13.50
Grate width: - 3 - 3 -- 3 --
Grate length: - 3.3 _. 3.3 -- 3.3 --
Pavement cross-slope (Sx): 0.036 0.036 0.020 0.020 0.020 0.020 0.010
Width of gutter from flowline (It): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (It): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slooe Sw: IS'w=Sw-Sxl 0.068 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline (It : before inlet 11.6 7.8 13.5 10.0 15.5 11.1 14.3
Depth at flowline (It): before inlet 0.50 0.36 0.39 0.32 0.43 0.34 0.29
Water cross-area (sq.It): bafore inlet 2.54 1.18 1.97 1.16 2.56 1.39 1.20
Velocity V for total discharge (fps): before inlet 3.74 3.05 2.88 2.57 3.55 3.09 2.71
Ratio of gutter depression flow to total 0 (Eod): 58.4% 74.9% 57.2% 70.2% 51.4% 65.7% 64.0%
Equivalent cross-slope (Se): 0.055 0.060 0.047 0.054 0.045 0.052 0.047

GRATE INLETS ON-GRAPE:
Ratio of grate frontal flow to total flow: - 80.8% - 75.2% - 70.7% -
Inlet frontal flow In cfs (Ow): - 2.92 - 2.24 - 3.03 --
Va for effective length (P-1-7/8. Chart 7 HEC 12): - 7.2 - 7.2 - 7.2 -
Fraction of frontal flow intercepted (Rf): - 100.0% - 100.0% - 100.0% -
Side flow in cfs (Os): - 0.69 - 0.74 - 1.25 -
Effective grate length w/clogging: - 1.65 - 1.65 - 1.65 -
Fraction of side flow interception (Rs): - 9.3% - 7.1% - 5.2% -
Grate Efficiency (E): - 82.6% - 77.0% - 72.3% -
Total flow interceated Icfsl: - 2.98 - 2.29 - 3.09 -
Grate f1ow-bv cis: 0.63 0.69 1.19

SLOTIED DRAINS AND CURB OPENING INLETS ON-GBADE:
Length required for total interception (It): w/ciogging 34.3 - 30.1 - 41.5 - 27.7
Length of inlet provided L (It): 15 10 15 15
Interception for length L (cis): 6.13 - 2.94 - 5.03 - 2.45
Efficiencv for lenoth L: 0.64 0.52 0.55 0.76
Slotted drain or curb opening f1ow-bv I cfs): 3.38 2.75 4.05 - 0.79

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
Capacity of grate in a sag (3-sided weir): - - - - - - -
Capacity of grate in a sag (4-sided weir): - - - - - - -
Length provided of curb-opening or slotted drain at sag:
Capacity of eurb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 ('I.):
approach grade #2 ('Yo):
ABS (algebraic diff.ln approach grades) ('I.): - - - - - - -
K = Min(LclA,167) (Table 5. HEC-12): - - - - - - -
Flanking inlets maximum distance (It): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF· University to Southern· WB 202L
Inlet Number: 2081 213 I 2821 217 J

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 22 10 10 10 10 10 10

RATIONAL METHOD HYDROLOGY COMPUTATION: 1%= => => => => => =>
Structure Station: 1323+66 1330+05 1330+05 1333+65 1333+65 1337+00 1337+00
Location Description: Grate Slotted Grate Siolled Grate Slotted Grate
Pavement Area (ae): 0.020 1.460 0.020 0.803 0.020 0.714 0.020
Sidesiooe Area fac): 0.030 0.091 0.030 0.000 0.000 0.000 0.000
Contributing watershed area acres): 0.050 1.551 0.050 0.803 0.020 0.714 0.020
Pavement Runoff CoeffiCient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
CompOSite Runoff Coefficient "Co: 0.80 0.94 0.80 0.95 0.95 0.95 0.95
CA 0.04 1.45 0.04 0.76 0.02 0.68 0.02
Precipitation intensity (in/hr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge a (cfs): 0.2 8.5 0.2 4.5 0.1 4.0 0.1
Previous by-pass flow (efs): 0.8 0.3 3.3 1.0 2.3 0.5 2.2
Discharge added bv operator: --- -- -- ._- --- -- ---
Total discharge a (ets): 1.0 8.8 3.6 5.5 2.4 4.5 2.3

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0,0'16 0.016 0.016 0.015 0.016 0.016 0.016
Longitudinal slope S (Wft): 0.010'1 0.0196 0.0196 0.0187 OmS7 0.0118 0.0118
Inlet type (1=grate. 2=cum opening, 3=slotted): 1 3 1 3 , 3 1
Longitudinal profile (l=on-grade. 2=sag): 1 I 1 1 1 1 I
Gutter Configuration (l=roll. 2=Type 0 vertical. 3=6" Type B. 4=3" Type C): 3 2 2 2 2 2 2
capture Ratio Used: 50% 67% 50% 67% 50% 67% 50%
Inlet ADOT Std: C-15.91 C-'I3.60 C-15.92 C-13.50 C-15.92 C-13.60 C-15.92
Grate Width: 3 -- 2 -- 2 - 2
Grate length: 3.3 .. 3.3 -- 3.3 -- 3.3
Pavement cross-slope (Sx): 0.010 0.053 0.053 0.053 0.053 0.053 0.053
Width of gutter from flowline (ft): 2.50 1.00 1.00 1.00 1.00 1.00 1.00
Gutter depression from horizontal (ft): 0.17 0.053 0.053 0.053 0.053 0.053 0.053
Gutter cross-slooe Sw: IS'w=Sw-Sxl 0.068 0.053 0.053 0.053 0.053 0.053 0.053
Flooded Width from flowline f1: before inlet 6.5 7.8 5.6 6.6 4.8 6.7 5.2
Depth at flowline (ft): before inlet 0.21 0.41 0.30 0.35 0.26 0.35 0.28
Water cross-area (sq.ft): before inlet 0.39 1.62 0.82 1.15 0.62 1.18 0.72
Velocity V for total discharge (fps): before inlet 2.62 5.45 4.34 4.75 3.85 3.80 3.23
Ratio of gutter depression flow to totai Q (Eod): 93.6% 30.6% 41.0% 35.5% 46.2% 35.1% 43.2%
Equivalent cross-slope (Se): 0.064 0.053 0.053 0.053 0.053 0.053 0.053

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 95.5% - 69.5% - 76.0% - 72.4%
Inlet frontal flow in cis (Ow): 0.98 - 2.48 - 1.80 - 1.69
Va for effective length (P·l·7/8. Chart 7 HEC 12): 7.2 - 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): 100.0% - 100.0% - 100.0% - 100.0%
Side flow in cis (as): 0.05 - 1.09 - 0.57 - 0.65
Effective grate length w/clogging: 1.65 - 1.65 - 1.65 - 1.65
Fraction of side flow interception (Rs): 3.6% - 7.4% _. 9.0% - 11.9%
Grate Efficiency (E): 95.7% - 71.7% - 78.2% - 75.7%
Total flow intereeDted (efs): 0.98 - 2.56 - 1.85 -- 1.77
Grate flow-bv lets: 0.04 1.01 0.52 0.57

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total intereeptlon (ft): w/elogging - 47.9 - 38.6 - 30.9 -
Length of inlet provided L (ft): 20 15 10
Interception for length L (cis): - 5.49 - 3.22 - 2.27 -
Effieiencv for lenoth L: - 0.62 - 0.59 - 0.50
Slotted drain or curb OIlenlna flow-by lets: 3.33 2.26 2.22

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
capacity of grate in a sag (S-sided weir): - - - - - - -
capacity of grate in a sag (4-sided weir): - - - - - - -
Length provided of curb-opening or slotted drain at sag:
capacity of cUrb-opening or slotted drain. in a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic dlff. in approach grades) (%): - - - - - - -
K =Min(LcJA.167) (Table 5. HEC-12): - - - - - - -
Flanking inlets maximum distance (ft): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF - Unlversify to Southern - WB 202L
Inlet Number: 283 221 284

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 10 10 10 10 10 10 10

RATIONAL METHOD HYDROLOGY COMPUTATION: ;> ;> ;> ;> ;> ;> ;>

Structure Station: 1339+85 1339+85 1343+60 1343+60 1344+65 1344+65 1345+64
Location Description: Slotted Grate Siolled Grate Siolled Grale Slotted
Pavement Area (ac): 0.323 0.020 0.804 0.020 0.2'13 0.020 0165
Sideslope Area lac): 0.000 0.000 0000 0.000 O.OOG 0.000 0.000
Contributing watershed area (acres : 0.323 0.020 0.804 0.020 0.213 0.020 0.165
Pavement Runoff Coafficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff CoeffiCient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
CA 0.31 0.02 0.76 0.02 0.20 0.02 0.16
Precipitation intensity (in/hr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86

Subarea discharge 0 (cfs): 1.8 0.1 4.5 0.1 1.2 0.1 0.9
Previous by-pass flow (cfs): 0.6 1.4 0.3 0.3 00 0.3 0.1
Discharge added by operator: --- --- -- --- --- -- --
Total discharge Olcfs : 2.4 1.5 4.8 0.4 1.2 0.5 1.0

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.Q16 0.016 0.016 0.015 0.0'16 0.016
Longitudinal slope S (It/ft): 0.0060 0.0060 0.0047 0.0047 0.0047 00047 0.0047 .
Inlet type (1 =grate, 2=curb opening, 3=slotted): 3 1 3 1 3 1 3
Longitudinal profile (l=on-grade. 2=sag): 1 1 1 1 1 1 1
Gutter Configuration (l=roil, 2=Type D vertical. 3=6" Type B, 4=3" Type C): 2 2 2 2 3 3 3
capture Ratio Used: 67% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: C-13.60 C-15.92 C-13.50 C-15.9Z C-13.50 C-15.92 C-13.60
Grate width: - 2 -- 2 - 2 --
Grate length: -- 3.3 - 3.3 -- 3.3 --
Pavement cross-slope (Sx): 0.053 0.053 0.047 0.047 0.028 0.028 0.Q15
Width of gutter from flowline (ft): 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Gutter depression from horizontal (ft): 0.053 0.053 0.047 0.047 0.028 0.028 0.015
Gutter cross-slope Sw; IS'vr-Sw-Sx) 0.053 0.053 0.047 0.047 0.028 0.028 0.015
Flooded Width from ffowllne (ftl: before inlet 6.0 5.0 8.8 3.6 7.0 4.9 9.8
Depth at flowline (ft): before inlet 0.32 0.27 0.41 0.17 0.20 0.14 0.15
Water cross-area (sq.ft): before inlet 0.94 0.66 1.80 0.30 0.69 0.33 0.72
Velocity V for total discharge (fps): before inlet 2.52 2.24 2.66 1.47 1.76 1.38 1.39
Ratio of gutter depression flow to total 0 (Eod): 38.7% 44.8% 27.6% 57.9% 38.7% 49.8% 28.2%
Equivalent cross-slope (Se): 0.053 0.053 0.047 0.047 0.028 0.028 0.015

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - 74.3% - 88.5% - 77.3% -
Inlet frontal flow in cfs (Ow): - 1.11 - 0.39 - 0.36 -
VO for effectiVe length (P-1-7/8, Chart 7 HEC 12): - 7.2 - 7.2 - 7.2 -
Fraction of frontal flow intercepted (Rf): - 100.0% - 100.0% - 100.0% -
Side flow in cis (Os): - 0.38 - 0.05 - 0.10 -
Effective grate length w/clogging: - 1.65 - 1.65 - 1.65 -
Fraction of side flow interception (Rs): - 20.7% - 33.2% - 24.9% -
Grate Efficiency (E): - 79.6% - 92.3% - 83.0% -
Total flow interoeoted (cis): - 1.19 - 0.41 - 0.38
Grate flow-bv' cfs): 0.30 0.03 0.08

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging 19.3 - 25.9 - 19.9 - 26.6
Length of inlet provided L (ft): 5 20 10 25
Interception for length L (cfs): 0.99 - 4.45 - 0.87 - 0.99
Efficiencv for lenoth L: 0.42 - 0.93 0.71 0.99
Slotted drain or curb OIlllnlng flow-bv Icfs): 1.38 0,33 - 0.35 - 0.01

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
capacity of grate in a sag (3-sided weir): - - - - - - -
capacity of grate in a sag (4-sided weir): - - - - - - -
Length provided of curb-Opening or slotted drain at sag:
capacity of cUrb-Opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100~

approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - - - - - -
K = Min(LclA,167) (Table 5, HEC-12): - - - - - - -
Flanking inlets maximum distance (ft~ - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF· University to Southern· we 202L
Inlet Number: 226 228 233 2351

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 10 22 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: l%=:> => => => => => =>
Structure Station: 1345+64 1349+10 1349+10 1358+95 1358+95 1363+05 1363+05
Location ·Description: Grate Slotted Grate Slotted Grate Slotted Grate
Pavement Area (ac): 0.050 0.711 0.020 1.010 0.020 0.746 0.020
Sideslope Area (ac): 0.000 0.591 0.020 0.321 0.010 0.597 0.020
Contributing watershed area acres): 0.050 1.302 0.040 1.331 0.030 1.343 0.040
Pavement Runoff Coefficient "e": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient ·C·: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient 'C': 0.95 0.84 0.83 0.89 0.87 0.84 0.83
CA 0.05 1.09 0.03 1.18 0.03 1.13 0.03
Precipitation intensity (inlhr): , 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea <ischarge a (cis): 0.3 6.4 0.2 6.9 0.2 6.6 0.2
Previous by-pass flow (cfs): 0.0 0.0 4.5 0.7 5.7 0.9 5.6
Discharoe added byoperator. --- -- -- _. --- -- ---
Total discharge a (cis): 0.3 6.4 4.7 7.6 5.9 7.5 5.8

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (Wit): 0.0049 0.0080 0.0060 0.0118 0.0'118 0.0103 0.0103
Inlet type (1=grate. 2=curb opening, 3=slotted): 1 3 1 3 1 3 1
Longitudinal profile (l=on-grade. 2=sag): '1 1 1 1 1 1 1
Gutter Configuration (l=roli. 2=Type D vertical, 3=6' Type B. 4=3' Type C): 3 3 3 3 3 3 3
capture Ratio Used: 50% 67% 50% 67% 50% 67% 50%
Inlet ADOT Std: C-15.92 C-13.60 C-1S.91 C-13.60 C-15.91 C-1360 C-15.9·1
Grate width: 2 -- 3 -- 3 - 3
Grate length: 3.3 - 3.3 - 3.3 -- 3.3
Pavement cross-slope (Sx): 0.010 0.052 0.052 0.053 0.053 0.053 0.053
Width of gutter from flowline (It): 1.00 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from hOrizontal (It): 0.01 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slooe Sw: (S'w=Sw-Sxl 0.010 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline tt): before Inlet 7.9 7.6 6.7 7.4 6.7 7.6 6.8
Depth at flowline (It): before Inlet 0.08 0.43 0.39 0.43 0.39 0.44 0.40
Water cross-area (sq.ft): before inlet 0.31 1.54 1.22 1.51 1.24 1.57 1.29
Velocity V for total discharge (fps): before inlet 0.92 4.14 3.86 5.03 4.74 4.76 4.48
Ratio of gutter depression flow to total Q (Eod): 32.3% 73.0% 77.8% 73.6% 77.6% 72.8% 76.9%
Equivalent cross-slope (Se): 0.010 0.064 0.064 0.064 0.065 0.064 0.065

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 55.5% - 84.1% - 84.0% - 83.3%
Inlet frontal flow in cis (Ow): 0.16 - 3.96 - 4.95 - 4.80
Va for effective length (P-1-7/8. Chart 7 HEC 12): 7.2 - 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): 100.0% - 100.0% - 100.0% - 100.0%
Side fiow in cis (as): 0.13 - 0.75 - 0.95 - 0.96
Effective grate length w/clogging: 1.65 - 1.65 - 1.65 - 1.65
Fraction of side flow interception (Rs): 19.6% - 8.8% - 6.4% - 7.0%
Grate Efficiency (E): 64.2% - 85.5% - 85.0% - 84.5%
Total flow interceated lcls): 0.18 4.03 - 5.01 - 4.87
Grate ffow-bv cis): 0.10 0.68 0_89 0.89

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging - 28.6 - 34.5 - 32.9 -
Length of inlet provided L (It): 5 5 5
Interception for length L (cfs) - 1.87 - 1.87 - 1.92 -
Efficiencv for lenath L: - 0.29 - 0.25 - 0.26 -
Slotted drain or curb o08nlno flow-bv cis: 4.52 - 5.75 - 5.57 -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
capacity of grate in a sag (3-sided weir): - - - - - - -
capacity of grate in a sag (4-sided weir): - - - - - - ---
Length provided of curb-opening or slotted drain at sag:
capacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - - - - - -
K = Min(LcJA.167) (Table 5, HEC-12): - - - - - - -
Flanking inlets maximum distance (It): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF - University to Southern - WB 202l
Inlet Number: 238 242 247 249

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 22 22 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: => => => => => => 1%~

Structure Station: 1366+95 1366+95 1371+50 1371+50 1376+40 1376+40 1377+00

Location Description: Slotted Grate Slotted Grate Slotted Grate Grate
Pavement Area (ac): 0.709 0.020 0.502 0.020 0.911 0020 0.121

Sideslope Area (ac): 0.894 0.030 0.485 0.020 0.751 0.020 0.075

Contributing watershed area (acresl: 1.603 0.050 0.987 0.040 1.662 0.040 0.196
Pavement RunoTT Coefficient "Coo: 0.95 0.95 0,95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.81 0.80 0.83 0.83 0.84 0.83 0.85

CA 1.30 0.04 0.82 0.03 1.39 0.03 0.17

Precipitation intensity (inlhr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge a (cfs): 7.6 0.2 4.8 0.2 8.2 0.2 1.0
Previous by-pass flow (cfs): 0.9 3.1 0.6 2.3 0.6 0.8 0.1
Discharge added by operator: .- -.- _. _. -- -- ---
Total discharge a (cis): 8.5 3.3 5.4 2.5 8.7 1.0 1.0

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal siope 5 (ftllt): 0.0065 0.0065 0.0040 0.0040 0.0040 0.0040 0.0040
Inlet type (l=grate. 2=curb opening. 3=slotted): 3 1 3 1 3 1 1
Longitudinal profile (l=on-grade. 2=sag):: '1 I 1 1 1 1 1
Guller Configuration (l=roll. 2=Type 0 vertical. 3=6" Type B. 4=3" Type G): 3 3 3 3 3 3 3
Gapture Ratio Used: 67% 50% 67% 50% 67% 50% 50%
Inlet ADOT Std: G-13.60 G-·15.91 C·13.60 C-15.91 G-13.60 G-15.91 G-15.91
Grate width: - 3 -- 3 - 3 3
Grate length: -- 3.3 - 3.3 -- 3.3 3.3
Pavement cross-slope (Sx): 0.029 0.029 0.020 0.020 0.020 0.020 0.010
Width of guller from flowline (It): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Guller depression from horizontal (It): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slooe Sw: fS'w=Sw'Sxl 0.068 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline eft :before Inlet 12.6 .8.3 14.5 10.2 17.8 6.2 9.61
Depth at flowline (It): before inlet 0.46 0.34 0.41 0.32 0.48 0.24 0.24
Water cross·area (sq.ft): before inlet 2.42 1.13 2.25 1.19 3.30 0.53 0.64
Velocity V for total discharge (fps): before inlet 3.51 2.91 2.40 2.09 2.64 1.86 1.64
Ratio of gutter depression flow to total Q (Eod): 56.8% 74.0% 54.2% 69.5% 46.2% 89.2% 81.9%
Equivalent cross-slope (Se): 0.051 0.058 0.046 0.053 0.042 0.063 0.057

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - 79.6% - 74.5% - 92.7% 85.1%
Inlet frontal flow in cfs (Ow): - 2.62 - 1.85 - 0.92 0.89
Va for effective length (P-1-7/8, Chart 7 HEC 12): - 7.2 - 7.2 - 7.2 7.2
Fraction of frontal flow intercepted (Rf): - 100.0% - 100.0% - 100.0% 100.0%
Side flow in cfs (as): - 0.67 - 0.63 - 0.07 0.16
Effective grate length w/clogging: - 1.65 - 1.65 - 1.65 1.65
Fraction of side flow interception (Rs): - 8.2% - 10.1% - 12.2% 8.0%
Grate Efficiency (E): - 81.2% -- 77.1% - 93.6% 86.3%
Total flow interceoted Icfsl: - 2.67 1.92 - 0.93 0.90
Grate f1ow-by Icis : 0.62 0.57 0.06 0.14

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging 34.6 - 26.4 - 34.0 - -
Length of inlet provided L (It): 15 10 25
Interception for length L (cfs~ 5.45 - 3.11 - 7.93 - -
Efficien"" for lenoth L: 0.64 0.58 0.91
Slotted drain or curb OPening flow-bY (clsl: 3.06 - 2.29 - 0.80 - -
INTERCEPTION CAPACITY OF iNLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
Gapacity of grate in a sag (3-sided weir): - - - - - - -
Gapacity of grate in a sag (4-sided weir): - - - - - - -
Length provided of curb-opening or slotted drain at sag:
Gapacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - - - - - -
K = Min(LcJA,167) (Table 5, HEG-12): - - - - - - -
Flanking inlets maximum distance (It): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF - University to Southern - W8 202L
Inlet Number: 251 289 257 I

Return Period: 50 50 50 50 50 50 50
Allowable Spread: 10 10 10 10 10 10 10

RATIONAL METHOD HYDROLOGY COMPUTATION: => => => => => => =>
Structure Station: 1380+91 1380+91 1382+15 1382+15 1386+20 1386+20 1388+70
Location Description: Siotted Grate Slotted Grate Slotted Grate Slotted
Pavement Area (ac): 0.685 0.050 0.680 0.070 0.707 0.020 0.547
Sideslope Area (ac): 0.022 0.000 0.000 0.000 0.000 0.000 0.000
Contributing watershed area (acres): 0.707 0.050 0.680 0.070 0.707 0.020 0.547
Pavement Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 070 0.70 0.70 0.70
Composite Runoff Coefficient "COl: 0.94 0.95 0.95 0.95 0.95 0.95 0.95
CA 0.67 0.05 0.65 0.07 0.67 0.02 0.52
Precipitation intensity (in/hr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge Q (cfs): 3.9 0.3 3.8 0.4 3.9 0.1 3.0
Previous by-pass flow (ds): 0.1 0.0 0.0 0.1 0.1 0.9 0.3
Discharge added by operator: -- _.- -- -- --- -- ---
Total discharge Q cfs: 4.0 0.3 3.8 0.5 4.0 1.0 3.3

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.0'16 0.016 0.016 0.016 0.016 0.Q16 0.016
Longitudinal slope S (fUft): 0.0040 0.0040 0.0040 0.0040 0.0040 0.0040 0.0040
Inlet type (1 =grate. 2=cum opening, 3=.lotted): 3 1 3 1 3 1 3
Longitudinal profile (1=on-grade. 2=sa9): 1 I 1 1 1 1 '1
Gutter Configuration (1=roll, 2=Type Dvertical, 3=6" Type B, 4=3" Type Cl: 2 2 2 2 2 2 2
Capture RatiO Used: 67% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: G-13.60 C-15.92 C-13.60 C-15.92 C-13.60 C-15.92 C-13.60
Grate width: -- 2 -- 2 -- 2 --
Grate length: -- 3.3 - 3.3 - 3.3 -.
Pavement cross-slope (Sx): 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Width of gutter from flowline (ft): 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Gutter depression from horizontal (ft): 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Gutter cross-slooe Sw: ISw--Sw-Sx) 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Flooded Width from flowline (It): before Inlet 10.0 3.9 9.8 4.5 10.0 6.0 9.31
Depth at flowtine (ft): before inlet 0.36 0.14 0.35 0.16 0.36 0.22 0.33
Water cross-area (sq.ft): before inlet 1.80 0.27 1.72 0.37 1.79 0.65 1.55
Velocity V for total discharge (fps): before inlet 2.25 1.19 2.22 1.33 2.24 1.60 2.14
Ratio of gutter depression flow to total Q (Eod): 24.5% 55.0% 25.0% 48.4% 24.6% 38.4% 26.2%
Equivalent cross-slope (Se): 0.036 0.036 0.036 0.036 0.036 0.036 0.036

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - 85.7% - 78.7% - 66.0% -
Inlet frontal flow in cts (Qw): - 0.27 - 0.39 - 0.69 --
Va for effective length (P-'-7/8. Chart 7 HEC 12): - 7.2 - 7.2 - 7.2 .-
Fraction of frontal flow Intercepted (Rf): - 100.0% - 100.0% - 100.0% -
Side flow in cts (Qs): - 0.05 - 0.10 - 0.35 -
Effective grate length wlclogglng: - 1.65 - 1.65 - 1.65 -
Fraction of side flow interception (Rs): - 35.7% - 31.4% - 24.6% -
Grate Efficiency (E): - 90.8% - 85.4% - 74.4% -
Total ftow Interceated Cctsl: - 0.29 - 0.42 - 0.77 -
Grate f1ow-bv cfs): 0.03 0.07 0.27

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): wlclogging 27.1 - 26.4 - 27.0 - 24.9
Length of Inlet provided L (ft): 25 25 15 10
Interception for length L (els): 4.01 - 3.80 - 3.08 - 2.00
Efficiencv for lenoth L: 0.99 0.99 0.77 0.60
Slotted drain or curb ooenlno f1ow-by cfs : 0.04 0.02 0.93 1.31

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
Capacity of grate in a sag (3-sided weir): - - - - - - -
Capacity of grate in a sag (4-sided weir): - - - - - - -
Length provided of curo-opening or slotted drain at sag:
Capacity of cur!l-opening or slotted drain in a sag (weir): - - - - - - -
Length of the verticai curve (ft x 100~

approach grade #1 (%);
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%); - - - - - - -
K = Min(LcJA,167) (Table 5, HEG-12); - - - - - - -
Flanking inlets maximum distance (ft): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF - University to Southern - we 202L
Inlet Number: 291 \ 292\ 260 264

Return Period: 50 50 50 50 50 50 50

Allowable Spread: 10 10 10 10 10 22 22
RATIONAL METHOD HYDROLOGY COMPUTATION: => => => => Flkr=> U SAG U

Structure Station: 1388+70 1390+70 1390+70 1391+76 1391+76 1388+70 1388+70

Location Description: Grate SloHed Gl13te Grate Grate Slotted Grate

Pavement Area (ac): 0.020 0.415 0.020 0.216 0.020 0234 0.080

SidesloDe Area (ac): 0.000 0.000 0000 0.000 0.000 0.000 0.000
Contributing watershed area (acres): 0.020 0.415 0.020 0.216 0.020 0.234 0.080
Pavement Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 070 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
CA 0.02 0.39 0.02 0.21 0.02 0.22 0.08
Precipitation intensity (in/hr): 5.B6 5.86 5.86 5.B6 5.86 5.86 5.86
Subarea discharge Q (cis): 0.1 2.3 0.1 1.2 0.1 1.3 0.4
Previous by-pass flow (cis): 1.3 0.4 1.0 0.3 0.2 0.0 0.1
Dischame added by opel13tor: -- -- -- ..- --- _.. ---
Total discharge 0 cis: 1.4 2.7 1.1 1.5 0.3 1.3 0.5

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.0'16 0.0'16 0.016

Longitudinal slape S (ftlfl): 0.0040 0.0039 0.0039 0.0021 0.0021 0.0040 0.0040
Inlet type (1 =grate, 2=curb opening, 3=slotted): 1 3 1 3 1 3 1
Longitudinal profile (1=on-gl13de. 2=sag): 1 1 1 1 1 1 2
Gutler Configuration (1=roll. 2=Type 0 vertical. 3=6" Type B. 4=3" Type C): 2 2 2 2 2 3 3
capture Ratio Used: 50% 67% 50% 67% 50% 67% 50%
Inlet ADOT Std: G-15.92 e-13.60 C·15.92 C-13.60 C-15.92 C-13.60 e-1592
Gl13tewidth: 2 -- 2 .. 2 - 2
Gl13te length: 3.3 - 3.3 .. 3.3 -- 3.3
Pavement cross-siope (Sx): 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Width of gulter from flowline (tt): 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Gulter depression from horizontal (tt): 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Gulter cross-sloDe Sw: (S'w=Sw·Sx\ 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Flooded Widlh from flowline Ill): before inlel 6.8 8.7 6.1 7.8 4.3 6.3 NA
Depth at flowline (tt): before Inlet 0.24 0.31 0.22 0.28 0.15 0.23 0.00
Water cross-area (sq.tt): before inlet 0.82 1.36 0.68 1.09 0.33 0.73 0.00
Velocity V for total discharge (fps): before inlet 1.73 2.02 1.60 1.37 0.92 1.83 0.00
Ratio of gulter depression flow to total Q (Eod): 34.7% 27.8% 37.7% 30.7% 50.9% 42.8% 100.0%
Equivalent cross-slope (Se): 0.036 0.036 0.036 0.036 0.036 0.036 0.036

GRATE INLETS ON-GRADE:
Ratio of gl13te frontal flow to total flow: 60.7% - 65.1% - 81.6% - --
Inlet frontal flow In cis (Ow): 0.87 - 0.70 - 0.24 - --
VO for effective length (P-1-7/8. Chart 7 HEC 12): 7.2 - 7.2 - 7.2 - -
Fraction of frontal flow intercepted (RI): 100.0% - 100.0% - 100.0% - -
Side flow in cis (Os): 0.56 - 0.38 - 0.06 - --
Effective gl13te length w/clogging: 1.65 - 1.65 - 1.65 - -
Fl13ction of side flow interception (Rs): 22.0% - 24.7% - 47.1% - -
Grate Efficiency (E): 69.4% - 73.7% - 90.2% - -
Total flow InterceDted (cis\: 0.99 - 0.80 - 0.27 - -
Grate f1ow-by cfs): 0.44 0.28 0.03

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length reqUired for total interception (tt): w/clogglng - 22.8 - 14.6 - 16.9 -
Length of Inlet provided L (tt): 10 10 15
Interception for length L (clsr - 1.78 - 1.30 - 1.30 -
Efflciencv for lenath L: - 0.65 - 0.87 - 0.98 -
Siolled drain or curb OPening f1ow-bv I cis : 0.97 - 0.19 - 0.03 -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It): 0.3
capacity of grate in a sag (3-slded weir): - - - - - - 1.80
capacity of grate in a sag (4-sided weirr - - - - - - 2.6
Length provided of curb-opening or slolted dl13ln at sag:
capacity of curb-opening Dr siolted dl13in in a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%): 0.4035
approach gl13de #2 (%): 0.9328
ABS (algebl13ic diff. in approach gl13des) (%): - - - - - - 1.34
K =Min(LclA,167} (Table 5. HEG-12r - - - - - - 0
Flanking inlets maximum distance (tt): - - - - - - a
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF - University to Southern - WB 202L
Inlet Number: 293 266 294

Return Period: 50 10 10 10 10 10 10
Allowable Spread: 22 ·10 10 10 10 10 10

RATIONAL METHOD HYDROLOGY COMPUTATION: U Flkr<= <= <= <= <= <=
Structure Station: 1388+70 1394+28 1394+28 1394+95 1394"95 1396+20 1396..20
Location Description: Slotted Siotied Grate Slotted Grale Grate Slotted
Pavement Area (ae): 0.229 0.040 0.353 0.040 0.242 0.040 0.561
Sideslope Area (ae): 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Contributing watershed area (acres): 0.229 0.040 0.353 0.040 0.242 0.040 0.561
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff Coefficient "Coo: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
CA 0.22 0.04 0.34 0.04 0.23 0.04 0.53
Precipitation intensity (inlhr): 5.86 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge a (cts): 1.3 0.2 1.4 0.2 1.0 0.2 2.2
Previous by-pass flow (cts): 0.0 0.2 0.0 0.1 0.1 0.4 0.3
DiSCharge added by operator: --- --- -. ... -- .- _.-
Total discharge Q efs): 1.3 0.3 1.4 0.3 1.1 0.6 2.5

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Lon9itudinal slope 5 (Ilift): 0.0040 0.0021 0.0021 0.0032 0.0032 0.0053 0.0053
Inlet type (1=grate, 2=cUrb opening. 3::::slotted): 3 1 3 I 3 1 3
Longitudinal profile (1=on-grade, 2=sag): 1 1 1 1 1 1 ·1

Gutter Configuration (l=roll, 2=Type 0 vertical. 3=6" Type B. 4=3" Type C): 3 3 3 3 3 3 3
capture Ratio Used: 67% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: G-13.60 G-·15.92 C-13.60 C·15.92 C-13.6D G-15.92 C·13.60
Grate width: _. 2 .. 2 .. 2 --
Grate length: .. 3.3 _. 3.3 .- 3.3 -
Pavement cross-slope (Sx): 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Width of gutter from flowline (ft): 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Gutter depression from horizontal (ft): 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Gutter cross-slooe Sw: lS'w=Sw-Sx\ 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Flooded Width from flowline It: before Inlet 6,3 4.3 7.4 3.71 6.11 4.5 7.6
Depth at flowline (It): before inlet 0.23 0.15 0.27 0.13 0.22 0.16 0.27
Water cross·area (sq.ft): before inlet 0.72 0.33 0.98 0.25 0.66 0.36 1.05
VelOCity V for total discharge (fps): before inlet 1.83 1.02 1.47 1.15 1.60 1.67 2.39
Ratio of gutter depression flow to total a (Eod): 43.0% 55.7% 38.8% 60.8% 44.2% 54.1% 37.9%
Equivalent cross-siope (Se): 0.036 0.036 0.036 0.036 0.036 0.036 0.036

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - 83.3% - 88.5% - 81.6% -
Inlet frontal flow in cts (Ow): - 0.28 - 0.25 - 0.48 -
Vo for effective length (P·I-7i8, Chart 7 HEC 12): - 7.2 - 7.2 - 7.2 -.
FraCtion of frontal flow intercepted (Rf): - 100.0% - 100.0% .- 100.0% --
Side flow in cts (as): - 0.06 - 0.03 - 0.11 _.
Effective grate length wiclogging: - 1.65 - 1.65 - 1.65 -
Fraction of side flow interception (Rs): - 42.4% - 37.2% - 23.2% -
Grate Efficiency (E): - 90.4% - 92.8% - 85.9% -
Total flow intereeoted Ictsl: - 0.30 0.26 0.51
Grate flow-bv cis): 0.03 0.02 - 0.08 -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): wiclogging 16.8 - 14.4 - 14.4 - 24.1
Length of inlet provided L (It): 15 10 10 15
Interception for length L (cts~ 1.28 - 1.26 - 0.93 - 2.06
Efficiencv for lenoth L: 0.98 - 0.88 - 0.88 - 0.83
Slotted drain or curb ODenlna flow-bv ,cis : 0.02 0.17 0.12 0.43

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
capacity of grate in a sag (3-sided weir): - - - - - - -
capacity of grate in a sag (4-sided weir): - - - - - - -
Length provided of curo-opening or slotted drain at sag:
capacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic dlff. In approach grades) (%): - - - - - - -
K = Min{LciA.167) (Table 5, HEG-12): - - - - - - -
Flanking inlets maximum distance (ft): - - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF - University to Southern· WB 202L
Inlet Number: 270 271 175

Return Period: 10 10 10 10 10 10 10

Allowable Spread: 10 10 10 10 10 10 10

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= <= <=
Structure Slation: 1398+90 1398+90 1402+50 1402+50 1406+15 1406+15 1410+00

Location Description: Grate Slotted Grate Siolled Grate Slotted Grate

Pavement Area (ac): 0.040 0.752 0.040 0.792 0.040 0.890 0.040

Sideslope Area (ac): 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Contributina watershed area (acres): 0.040 0.752 0.040 0.792 0.o4OT 0.8901 0.040
Pavement Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 070 0.70 0.70 0.70
Composite Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95

CA 0.04 0.71 0.04 0.75 0.04 0.85 0.04

Precipitation intensity (in/hr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22

Subarea discharge Q (cfs~ 0.2 3.0 0.2 3.2 0.2 3.6 0.2
Previous by-pass flow (cfs): 1.0 0.3 1.1 0.2 0.8 0,4 1.3
Discharge added by ooerator: --- -- -- -- --- -- --
Tolal discharge Q cfs: 1.2 3.3 1.2 3.4 1.0 3.9 1.51

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016

Longitudinal slope S (ft/It): 0.0093 0.0093 0.0093 0.0093 0.0093 00093 0.0093
Inlet type (1=grate. 2=curb opening, 3=slotted): 1 3 1 3 1 3 1
Longitudinal profile (l=on-grade. 2=sag): 1 1 1 I 1 1 '1

Gulter COnfiguration (1=roll. 2=Type D vertical, 3=6" Type S, 4=3" Type C): 3 3 3 3 3 3 3
capture Ratio Used: 50% 67% 50%. 67% 50% 67°/1) 50%
Inlet ADOT Sid: C-15.92 C-13.50 C-15.92 C-13.60 C-15.92 C-13.60 C-15.92

Grate width: 2 -- 2 -- 2 -- 2
Grate length: 3.3 -- 3.3 -- 3.3 -- 3.3
Pavement cross-slope (Sx): 0.036 0.036 0.036 0.036 0.036 0.035 0.036
Width of gutter from flowline (It): 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Gutter depression from horizontal (ft): 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Gutter cross-sioDe Sw: (S'w=Sw-Sxl 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Flooded Width from flowline It: before Inlet 5.2 7.6 5.3 7.7 4.8 8.1 5.7
Depth at flowiine (It): before inlet 0.19 0.27 0.19 0.28 0.17 0.29 0.20
Water cross-area (sq.It): before inlet 0.49 1.04 0.50 1.06 0,42 1.19 0.58
Velocity V for total discharge (fps): before inlet 2.45 3.16 2.47 3.17 2.33 3.30 2.69
Ratio of gutter depression flow to total a (Eod): 48.7% 38.0% 48,4% 37.8% 51.3% 36.3% 46.2%
Equivalent cross-slope (Se): 0.036 0.036 0.036 0.036 0.036 0.036 0.036

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 75.0% - 74.6% - 78.2% - 71.7%
Inlet frontal flow in cis (Qw): 0.91 - 0.93 - 0.77 - 1.08
Vo for effective length (P-1-7/8. Chart 7 HEC 12): 7.2 - 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): 100.0% - 100.0% - 100.0% - 100.0%
Side flow in cfs (as): 0.30 - 0.32 - 0.21 - 0.43
Effective grate length w/clogging: 1.65 - 1.65 - 1.65 - 1.65
Fraction of side flow interception (Rs): 13.1% - 12.9% -- 14.2% - 12.0%
Grate Efficiency (E): 78.3% - 77.9% - 81.3% - 75.1%
Total flow intereeoted Icls\: 0.95 0.97 0.80 1.13
Grate f1ow-bv ,cfs): 0.26 0.28 0.18 0.38

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging - 31.9 - 32.2 - 34.4 -
Length of inlet provided L (It): 15 15 20
Interception for length L (cis): - 2.24 - 2.27 - 3.12 -
Efficiency for lenoth L: 0.68 0.68 0.79
Slotted drain or curb ooenlna f1ow-bv ets : 1.05 1.08 0.82

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 0.3
capacity of grate in a sag (3-sided weir~ - - - - - - -
capacity of grate in a sag (4-sided weir): - - - - - - -
Length provided of curb-opening or slotted drain at sag:
capacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%): 0.401
approach grade #2 (%): 1.046
ABS (algebraic diff. in approach grades) (%): 1.45 - - - - - -
K =Min(LclA.167) (Table 5. HEC-12): 0 - - - - - -
Flanking inlets maximum distance (ft): 0 - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF - University to Southem - WB 202L
Inlet Number: 176 178 179

Return Period: 10 10 10 10 10 10 10

Allowable Spread: 10 '10 10 12 12 12 12

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= => => => LOW PT U

Structure Station: 1410+00 1411+58 1411+58 1415+65 1415+65 1417+35 1417+35
Location Description: S,otted Grate S,otted Slotted Grate S,otted Grate

Pavement Area (ac): 0.364 0.040 0.830 0.090 0.040 0.389 0.060
Sideslooe Area (ac): 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Contributing watershed area acres): 0.364 0.040 0.830 0.090 0.0401 0.3891 0.0601
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "e": 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff CoeffiCient "e": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
CA 0.35 0.04 0.79 0.09 0.04 0.37 0.06
Precipitation intensity (inihr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge Q (cfs): 1.5 0.2 3.3 0.4 0.2 1.6 0.2
Previous by-pass flow (cfs): 0.5 1.7 0.0 0.0 0.0 0.0 0.2
Discharge added by operator: .-. ... _. ._. -- ...
Total discharge Q (cis): 2.01 1.91 3.31 0.4 0.2 1.6 0.4

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (Wft): 0.0093 0.0093 0.0093 0.0072 0.0072 0.0032 0.0005
Inlet type (1 =grate, 2=curb opening, 3=slotted): 3 1 3 3 1 3 1
Longitudinal profile (l=on·grade. 2=sag): I 1 1 1 1 1 2
Gutter Configuration (l=roll. 2=Type D vertical. 3=6" Type B. 4=3" Type C): 3 3 3 2 2 2 2

capture RatiO Used: 67% 50% 67% 67% 50% 67% 50%
Inlet ADOT Std: C-13.60 C·15.92 C-13.60 C·13.60 C·15.92 C·13.60 C-15.92
Grate Width: - 2 .- .. 2 _. 2
Grate length: .. 3.3 - .. 3.3 .. 3.3
Pavement cross-slope (Sx): 0.036 0.036 0.036 0.010 0.010 0.036 0.036
Width of gutter from flowline (ft): 1.00 1.00 1.00 4.50 4.50 4.50 4.50
Gutter depression from honzontal (ft): 0.036 0.036 0.036 0.167 0.167 0.167 0.167
Gutter cross-slooe Sw: IS'w=Sw-Sx) 0.036 0.036 0.036 0.037 0.037 0.037 0.037
Flooded Width from ffowllne ttl: before Inlet 6.3 6.1 7.6 3.6 2.6 7.2 NA
Depth at flowline (ft): before inlet 0.23 0.22 0.28 0.13 0.10 0.27 0.00
Water cross·area (sq.ft): before inlet 0.71 0.68 1.05 0.23 0.13 0.96 0.00
VelOCity V for total discharge (fps): before inlet 2.78 2.73 3.16 1.54 1.26 1.63 0.00
Ratio of gutter depression flow to total Q (Eod): 43.1% 43.8% 37.9% 100.0% 100.0% 92.7% 100.0%
Equivalent cross-slope (Se): 0.036 0.036 0.036 0.037 0.037 0.037 0.037

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - 68.4% - - 99.8% - -
Inlet frontal flow in cis (Ow): - 1.27 - - 0.16 - -
VA for effective length (P-1-7i8. Chart 7 HEC 12): - 7.2 - - 7.2 - -
Fraction of frontal flow intercepted (Rf): - 100.0% - - 100.0% - -
Side flow in cis (Qs): -- 0.59 - - 0.00 - -
Effective grate length w/clogging: - 1.65 - - 1.65 - --
Fraction of side flow interception (Rs): - 11.0% - - 12.2% - -
Grate Efficiency (E): - 71.9% - - 99.8% - _.
Total flow interceoted Icls): - 1.34 - - 0.16 - -
Grate ffow-bv I cis : - 0.521 - - 0.00 - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging 25.8 - 32.0 11.5 - 16.6 -
Length of inlet provided L (ft): 5 10 15 20
Interception for length L (cis): 0.64 - 1.63 0.36 - 1.56 -
Efficiencv for lenoth L: 0.32 - 0.49 1.00 - 1.00 -
Slotted drain Or curb opening flow-by cis : 1.34 1.70 0.00 0.00

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 0.2
capacity of grate in a sag (3-sided weir): - - - - - - 0.98
capacity of grate in a sag (4-sided weir): - - - - - - 1.4
Length provided of curb-opening or slotted drain at sag:
capacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%): 0.0032
approach grade #2 (%): 0.0045
ABS (algebraic diff. in approach grades) (%): -- - - - - - 0.01
K = Min(LclA.167) (Table 5, HEC-12): - - - - - - 0
Flanking inlets maximum distance (ft): - - - - - - 10
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF- WB 202L
JOB: RMF - University to Southern - we 202L
Inlet Number: 181 I

Return Period: 10
Allowable Spread: 12

RATIONAL METHOD HYDROLOGY COMPUTATION: <=
Structure Station: 1417+35
location Description: Slotted
Pavement Area (ac): 0.750
Sideslope Area (ac): 0.000
Contributing watershed area acres): 0.7501
Pavement Runolt CoeffiCient "Co: 0.95
Sideslope Runoff Coefficient "Co: 0.70
CompOSite Runoff Coefficient "Co: 0.95

CA 0.71

Precipitation intensity (in/hr): 4.22
Subarea discharge a (cfs): 3.0
Previous by-pass flow (cfs): 0.0
Discharge added by operaloe 0.3
Total discharge Q cfs: 3.3

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016
Longitudinal slope S (Wit): 0.0045
Inlet type (1=grate, 2=curb opening, 3=slotted): 3
Longitudinal profile (1=on-grade, 2=sag): 1
Gulter Configuration (l=roll. 2=Type D vertical, 3=6" Type B, 4=3" Type C): 2
Capture Ratio Used: 67%
Inlet ADOT Std: C-13.60
Grate width: --
Grate length: -
Pavement cross-slope (Sx): 0.036
Width of gutter from flowline (It): 4.50
Gutter depression from horizontal (It): 0.167
Gutter cross-slooe Sw: IS'w=Sw-Sx\ 0.037
Flooded Width from floWline It: before Inlet 9.0
Depth at flowilne (It): before inlet 0.33
Water cross-area (sq.It): before Inlet 1.48
Velocity V for total discharge (fps): before inlet 2.24
Ratio of gutter depression flow to totai Q (Ead): 84.3%
Equivalent cross-slope (Se): 0.037

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: -
Inlet frontal flow in cis (Ow): -
Va for effeCtive length (P-1-7/8, Chart 7 HEC 12): -
Fraction of frontal flow intercepted (RI): -
Side flow in cis (as): -
Effective grate length w/clogging: -
Fraction of side flow interception (Rs): -
Grate Efficiency (E): -
Total flow intercepted Icls): -

IGrate flow-bv Icfs : - I

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging 25.3
Length of inlet provided L (It): 20
Interception for length L (cis): 3.11
Efficiencv for lenoth L: 0.94
Slotted drain or curb opening flow-bY cfs : 0.20

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
capacity of grate in a sag (3-slded weir): -
capacity of grate in a sag (4-sided weir): -
Length provided of cur!H>pening or slotted drain at sag:
capacity of curb-opening or slotted drain In a sag (weir): -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic diff. in approach grades) (%): -
K = Min(LclA,167) (Table 5, HEC-12): -
Flanking inlelS maximum distance (It): -
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ADOT· Ultimate Condition
HEC·12 Analysis
Pavement Drainage
RMF· EB Collector Road 1
JOB: RMF - University to Southern - EB Collect Road #1 Capture Ratios: 50% 67% 80% 50%
Inlet Number: 300 301 302 303 304 305 306

Return Period: 10 10 10 10 10 10 10
Allowable Spread: 8 8 8 8 8 8 8

RATIONAL METHOD HYDROLOGY COMPUTATION: => => Flkr => SAG U Flkr <= => Flkr ==-
Structure Station: 16+00 19+20 20+84 21+45 22+05 28+05 32+40
Location Description: Curb Opening Curb Opening Curb Opening Curb Opening-D Curb Opening Curb Opening Curb Opening
Pavement Area (ae): 0.570 0.338 0.127 0.082 0.122 0.235 0.398
Sideslope Area (ae): 0.176 0.223 0.136 0.090 0.123 0.124 0.118
Contributing watershed area (acres): 0.746 0.561 0.263 0.172 0.245 0.359 0.516
Pavement Runoff Coellieient "C": 0.95 0.95 0.90 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 070 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.89 0.85 0.82 0.82 0.82 0.86 0.89
CA 0.66 0.48 0.22 0.14 0.20 0.31 0.46
Precipitation intensity (inihr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge 0 (cis): 2.8 2.0 0.9 0.6 0.9 1.3 1.9
Previous by-pass flow (cfs): 0.0 0.1 0.3 0.0 0.0 0.0 0.0
Discharge added bv operator: -- --- -- --- --- -- ---
Total discharge Q (cis): 2.8 2.2 1_2 0.6 0.9 1.3 1.9

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (Wft): 0.Q300 0.0196 0.0053 0.0004 0.0048 0.0146 0.0069
Inlet type (l=grate. 2=eurb openin9, 3=slotted): 2 2 2 2 2 2 2
Lon9itudinal profile (l=on-grade, 2=sag): 1 1 1 2 1 1 1
Gutter Configuration (l=roll, 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 2 2 2 2 2 2 2
Capture Ratio Used: 80% 80% 80% 80% 80% 80% 80%
Inlet ADOT Std: C-15.20 C-15.20 C-15.20 C-15.20 0-15.20 0-15.20 0-15.20
Grate width: -- - - - -- -- --
Grate length: - -- -- -- -- - --
Pavement eross-slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.052
Width of gutter from flowline (ft): 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Gutter depression from horizontal (ft): 0.135 0.135 0.135 0.135 0.135 0.135 0.135
Gutter eross-slooe Sw: lS'w=Sw-Sx\ 0.068 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline 1ft}: belore Inlet 7.6 .7.4 7.7 NA 6.7 6.2 5.3
Depth at flowline (ft): before inlet 0.25 0.24 0.25 0.00 0.23 0.22 iJ:':
Water cross-area (sq.ft): before inlet 0.68 0.65 0.68 0.00 0.54 0.48 0.76
Velocity V for total discharge (fps): before inlet 4.14 3.32 1.74 0.00 1.58 2.70 2.57
Ratio of gutter depression flow to totai 0 (Eod): 68.0% 69.2% 67.7% 100.0% 74.6% 77.6% 74.1%
Equivalent cross-slope (Se): 0.052 0.053 0.052 0.068 0.055 0.057 0.p63

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - - - - -- -
Inlet frontal flow in cis (Ow): - - - - - - -
Vo for effective length (P-1-7/8. Chart 7 HEC 12): - - - - - - -
Fraction of frontal flow intercepted (Rf): - - - - - - -
Side flow in cis (Os): - - -- - - - -
Effective grate length wielogging: - - - - - - -
Fraction of Side flow interception (Rs): - - - - -- - -
Grate Efficiency (E): - - - - - - -
Total flow inlereepted (cis): - - - - - - -
Grate f1ow-bv cis: - - - - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/elogging 26.4 22.2 11.6 - 9.6 15.6 13.9
Length of inlet provided L (ft): 23 15 15 11 15 15
Interception for length L (cis): 2.67 1.87 1.19 - 0.85 1.30 1.95
Efficienev for leneth L: 0.95 0.67 1.00 - 1.00 1.00 1.00
Slotted drain or curb oDenlne flow-bv, cfsl: 0.14 0.28 0.00 - 0.00 0.01 0.00

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 0.295
Capacity of grate in a sag (3-sided weir): - - - 0.00 - - -
Capacity of grate in a sag (4-sided weir): - - - 0.0 - - -
Length provided of curb-opening or slotted dlain at sag: 1'1.0
Capacity of curl>-opening or slotted dlain in a sag (weir): - - - 3.2 - - -
Length of the vertical curve (ft x 100):
approach grade #1 ('I.): 3
approach grade #2 ('I.): 0.4813
ABS (algebraic diff. in approach grades) ('I.): - - - 3.48 - - -
K = Min(LciA,167) (Table 5, HEC-12): - - - 0 - - -
Flanking inlets maximum distance (ft): - - - 0 - - -
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ADOT· Ultimate Condition
HEC·12 Analysis
Pavement Drainage
RMF· EB Collector Road 1
JOB: RMF· University to Southern· EB Collect Road 1#1
Inlel Number: 307 308 309

Return Period: 10 10 10
Allowable Spread: 8 8 8

RATIONAL METHOD HYDROLOGY COMPUTATION: SAG U Flkr <= <=
Structure Slatlon: 33+35 34+23 34+75
Location Description: Curb Opening·D Curb Opening Curb Opening
Pavement Area (ac): 0.242 0.105 0.167
Sideslope Area (ac): 0.041 0.000 0.000
Contributing watershed area (acres: 0.283 0.105 0.167
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.91 0.95 0.95

CA 0.26 0.10 0.16
PreCipitation intensity (in/hr): 4.22 4.22 4.22
Subarea discharge 0 (cfs): 1.1 0.4 0.7
Previous by·pass flow (cis): 0.0 0.0 0.0
DiSCharge added bvoperator. _.. ._. --
Total discharge Q (cis): 1.1 0.4 0.7

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0016 0.016
Longitudinal slope S (ftllt): 0.0001 0.0064 0.0102
Inlet type (1 =grate, 2=curb opening, 3=slotted): 2 2 2
Longitudinal profile (1=on-grade, 2=sag): 2 1 1
Gutter Configuration (1=roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 2 2 2
Capture Ratio Used: 80% 80% 80%
Inlet ADOT Std: C-15.20 C-15.20 C·15.20
Grate width: - .. .,

Grate length: .. _. -
Pavement cross-slope (Sx): 0.044 0.008 0.008
Width of gutter from flowline (It): 2.00 2.00 2.00
Gutter depression from horizontal (It): 0.135 0.135 0.135
Gutter cross-slooe Sw: IS'w=Sw-Sxl 0.068 0.068 0.068
Flooded Width from flowline 1ft : before inlet NA 6.sl 7.91
Depth at flowline (It): before inlet 0.00 0.17 0.18
Water cross-area (sq.It): before inlet 0.00 0.29 0.37
Velocity V for total discharge (fps): before inlet 0.00 1.45 1.83
Ratio of gutter depression flow to total 0 (Eod): 100.0% 88.0% 81.1%
Equivalent cross-slope (Se): 0.068 0.060 0.056

GRATE INLETS ON-GRAIOE'
Ratio of grate frontal flow to total flow: - - -
Inlet frontal flow in cis (Ow): - - -
VO for effective length (P.1-7/8, Chart 7 HEC 12): - - -
Fraction of frontal flow intercepted (Rf): - - -
Side flow in cis (OS): - - -
Effective grate length w/clogging: - - -
Fraction of side fiow interception (Rs): - - -
Grate Efficiency (E): - - -
Total flow interceoted lefs): -
Grate f1ow-bv lels : -
SLOTIED DRAINS AND CURB OPENING INLETS ON-GRAIOE:
Length required for total interception (It): w/clogging - 7.4 10.8
Length of inlet proVided L (It): 7 11
Interception for length L (cis): - 0.42 0.67
Effietencv for lenath L: - 1.00 1.00
Slotted drain or curb ODenlna flow-bv cis: - 0.00 0.00

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It): 0.484
Capacity of grate in a sag (3-sided weir): 0.00 - -
Capacity of grate in a sag (4-sided weir): 0.0 - -
Length provided of curb-opening or slotted drain at sag: 11.0
Capacity of curb-opening or slotted drain in a sag (weir): 6.8 - -
Length of the vertical curve (It x 100):
approach grade 1#1 (%): 1.4595
approach grade t#2 (%): 1.4544
ABS (algebraic diff. in approach grades) (%): 2.91 - -
K = Min(LclA,167) (Table S, HEC-12): 0 - -
Flanking inlets maximum distance (It): 0 - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - WB Collector Road 1
JOB: RMF - University to Southern - WB Collect Road #1 Capture Ratios: 50% 67% 80% 50 l%
Inlet Number: 400 401 402 403 404 405

Return Period: 10 10 10 10 10 10 10
Allowable Spread: 8 8 8 8 8 8 8

RATIONAL METHOD HYDROLOGY COMPUTATION: => 1% => => => Flkr => SAG U Flkr ¢;

Structure Station: 12+70 13+75 15+75 15+75 22+62 23+25 23+87
Location Description: Curb Opening Curb Opening Slotted Grate Grate Grate Grate
Pavement Area (ae): 0.344 0.119 0.263 0.020 0.177 0.088 0.188
Sideslope Area (ac); 0.000 0.000 0.000 0.000 0.000 0000 0.000
Contributing watershed area (acres); 0.344 0.119 0.263 0.020 0.177 0.088 0.188
Pavement Runoff Coerricient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "CO; 070 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
CA 0.33 0.11 0.25 0.02 0.17 0.08 0.18
Precipitation intensity (inlhr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge a (cis): 1.4 0.5 1.1 0.1 0.7 0.4 0.8
Previous by-pass flow (cis): 0.3 0.3 0.0 0.6 0.0 0.1 0.0
Discharge added by operator: _. .- ..- --- -- --- _.
Total discharge Q cis): 1.7 0.8 1.1 0.7 0.7 0.5 0.81

SHOULDER AND GUnER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
LongitUdinal slope S (Wit): 0.0177 0.0177 0.0243 0.0243 0.0057 0.0004 0.0057
Inlet type (1=grate, 2=curb openin9, 3=slotted): 2 2 3 1 2 2 2
Longitudinal profile (1=on-grade, 2=sag): 1 1 1 1 1 2 1
Gutter Configuration (1 ~roll, 2~Type D vertical, 3~6" Type B, 4~3" Type C): 2 2 4 4 2 2 2
Capture Ratio Used: 80% 80% 67% 50% 80% 80% 80%
Inlet ADOT Std: C·1S.20 C-15.20 C-13.60 C-15.91 C-·15.20 C-1520 C-15.20
Grate width; .. - - 3 .. .. -
Grate length: -- .. .. 3.3 .. - --
Pavement cross-slope (Sx): 0.020 0.010 0.023 0.023 0.023 0.023 0.023
Width of gutter from flowline (It): 2.00 2.00 2.50 2.50 2.00 2.00 2.00
Gutter depression from horizontal (It): 0.135 0.135 0.052 0.052 0.135 0.135 0.135
Gulter cross-slaDe Sw; IS'w--Sw-Sxl 0.068 0.068 0.021 0.021 0.068 0.068 0.068
Flooded Width from flowline Itl: before inlet 6.8 6.6 5,6 4.8 5.4 NA 5.5
Depth at flowline (It): before inlet 0.23 0.18 0.12 0.10 0.21 0.00 0.22
Water cross-area (sq.It); before inlet 0.55 0.33 0.36 0.25 0.42 0.00 0.44
Velocity V for total discharge (fps); before inlet 3.05 2.50 3.08 2.74 1.69 0.00 1.71
Ratio of gutter depression flow to total Q (Eod): 73.9% 85.0% 80.9% 87.1% 82.5% 100.0% 81.2%
Equivalent cross-slope (Se): 0.055 0.059 0.021 0.021 0.060 0.068 0.059

GRATE INLETS ONoGRADE:
Ratio of grate frontal flow to total flow: - - - 93.4% - - -
Inlet frontal flow in cis (Ow): - - - 0.65 - - -
Va for effective length (P-1-7/8, Chart 7 HEC 12): - - - 7.2 - - -
Fraction of frontal flow intercepted (Rf): - - - 100.0% - - -
Side flow in cis (as): - - - 0.05 - -- -
Effective grate length w/clogging: - - - 1.65 - -- -
Fraction of side flow interception (Rs): - - - 7.3% - - -
Grate Efficiency (E): - - - 93.8% - - -
Total flow interceoted Icls\: 0.66
Grate flow-bv ' cfs : - - - 0.04 - -
SLOnED DRAINS AND CURB OPENING INLETS ONoGRADE:
Length required for total interception (It): w/clogging 18.9 13.5 36.8 - 8.9 - 9.2
Length of inlet provided L (It): 11 11 10 7 7
Interception for length L (cIs); 1.33 0.79 0.48 - 0.66 - 0.70
Efficiency for lenath L: 0.79 0.95 0.44 - 0.94 - 0.92
Slotted drain or curb oDenlne flow-by cfs : 0,35 0.041 0.62 0.05 0.06

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It): 0.319
Capacity of grate in a sag (3-sided weir): - - - - - 0.00 -
Capacity of grate in a sag (4-sided weir): - - - - - 0.0 -
Length provided of curb-opening or slotted drain at sag: 11.0
Capacity of curb-opening or slotted drain in a sag (weir): - - - - - 3.6 -
Length of the vertical curve (It x 100):
approach grade #1 (%): 2.9693
approach grade #2 (%): 0.6867
ABS (algebraic diff. in approach grades) (%): - - - - - 3.66 -
K ~ Min(LcJA,167) (Table 5, HEC-12): - - - - - 0 -
Flanking Inlets maximum distance (It): - - - - - 0 -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - WB Collector Road 1
JOB: RMF· University to Southern· WB Collect Road #1
Inlet Number: 406 407 408

Return Period: 10 10 10 10 10 10 10
Allowable Spread: 8 8 8 8 8 8 8

RATIONAL METHOD HYDROLOGY COMPUTATION' Flkr => Flkr => => SAG 1J <= Flkr <= Flkr <=
Structure Station: 33+12 33+12 33+93 33+93 33+93 34+75 34+75

Location Description: Slotted Grate Sioited Grate Slotted Grate Slotted
Pavement Area (ac): 0.460 0.003 0.056 0.003 0.142 0.048 0.'105

Sides loDe Area (ac>: 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Contributina watershed area acres): 0.460 0.003 0.056 0.003 0.1421 0.048 0.105
Pavement Runoff CoeffiCient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
CA 0.44 0.00 0.05 0.00 0.13 0.05 0.10
Precipitation intensity (in/hr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge 0 (cts): 1.8 0.0 0.2 0.0 0.6 0.2 0.4
Previous by·pass flow (cfs): 0.0 0.2 0.0 0.0 0.0 0.0 0.0
Discharae added bv operator: --- --- _. -' .-. .- -"

Total discharge 0 cis: 1.8 0.2 0.2 0.0 0.6 0.2 0.4

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.0"16 0.Q\6
Longitudinal slope S (Wit): 0.0063 0.0063 0.0006 0.0001 0.0013 0.0067 0.008
Inlet type (1 =grate, 2=curb openln9, 3=slotted): 3 1 3 '1 3 1 3
Longitudinal profile (1=on-grade. 2=sa9): 1 1 1 2 1 1 1

Gutter Configuration (1=roll, 2=Type Dvertical, 3=S" Type B. 4=3" Type G): 2 2 2 2 2 2 2

Gapture Ratio Used: 67% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: G-13.60 G-·15.92 C-13.60 C-15.92 C-n.60 C-15.92 C·13.60
Grate width: .. 1.5 .. 1.5 .. 1.5 ..
Grate length: -- 3.3 - 3.3 -- 3.3 ..
Pavement cross-slope (Sx): 0.036 0.036 0.036 0.033 0.026 0.008 0.008
Width of gutter from flowline (It): 4.50 4.50 2.00 2.00 2.00 2.00 2.00
Gutter depression from horizontal (It): 0.170 0.170 0135 0.135 0.135 0.135 0.135
Gutter cross-slooe Sw: IS'w=Sw-Sx) 0.038 0.038 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline (ft): before inlet 6.7 3.1 4.5 NA 6.5 2.0 5.9
Depth at flowline (It): before inlet (:.1;", 0.12 0.22 0.00 '..' ~' , 0.13 0.17
Water cross-area (sq.It): before inlet 0.84 0.18 0.42 0.00 0.63 0.13 0.26
Velocity V for total discharge (fps): before inlet 2.20 1.32 0.60 0.00 0.90 1.49 1.62
Ratio of gutter depression flow to total Q (Eod): 94.9% 100.0% 85.4% 100.0% 72.3% 100.0% 90.9%
Equivalent cross-slope (Se): 0.038 0.038 0.063 0.068 0.056 0.068 0.062

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - 84.8% - - - 99.9% -
Inlet frontal flow in cts (Qw~ - 0.20 - - - 0.19 .-
VO for effective length (P-1-7/8, Chart 7 HEC 12): - 7.2 - - - 7.2 -
Fraction of frontal flow intercepted (Rf): - 100.0% - - - 100.0% -
Side flow in cts (Os): - 0.04 - - - 0.00 --
Effective grate length wlc!09ging: - 1.65 -- - - 1.65 --
Fraction of side flow interception (Rs): - 31.6% - - - 7.6% -
Grate Efficiency (E): - 89.6% - - - 99.9% -
Total flow interceDted Ictst: - 0.21 -- - - 0.19 -

IGrate flow-!>v (cis : 0.02 I 0.00

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): wlcl09ging 21.6 - 3.4 - 6.5 - 9.2
Length of inlet provided L (ft): 15 '15 15 20
Interception for length L (cts): 1.62 - 0.25 - 0.57 - 0.42
EfflCiencv for lenath L: 0.88 - 1.00 1.00 1.00
Slotted drain or curb oPenina flow-!>v efs): 0.22 0.00 0.00 - 0.00

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available lor weir flow at sag (ft): 0.397
Gapacity of grate in a sag (3-sided weir): - - - 2.36 - - -
Gapacity of grate in a sag (4-sided weir): - - - 3.6 - - -
Length provided of eurb-opening or slotted drain at sag:
Gapacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertteal curve (It x 100):
approach grade #1 (%): 1.87
approach grade #2 (%): 1.2036
ABS (algebraic diff. in approach grades) (%): - - - 3.07 - - -
K = Min(LclA,167) (Table 5, HEG-12): - - - 0 - - -
Flanking inlets maximum distance (ft): - - - 0 - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - EB Collector Road 2
JOB: RMF - University to Southern· EB Collect Road #2 capture Ratios: .50% 67% 80% 50%
Inlet Number: 350 351 352 353 354 355

Return Period: 10 10 10 10 10 10 10
Allowable Spread: 8 8 8 8 8 8 8

RATIONAL METHOD HYDROLOGY COMPUTATION: "" "" 1% =:> "" SAG U Flkr <= Flkr <=
Structure Station: 15+90 18+30 18+98 32+73 33+75 34+28 34+28
Location DeSCription: Curb Opening Curb Opening Curb Opening Curb Opening Grate Grate Slotted
Pavement Area (ac): 0.496 0.164 0.044 0.943 0.167 0.010 0.385
Sideslope Area (ac): 0610 0.246 0.069 0.000 0.000 0.000 0.000
Contributing watershed area (acres : 1.106 0.4101 0.113 0.943 0.167 0.010 0.385
Pavement Runoff COetlicient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff COefficient "C": 070 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff COefficient "C": 0.81 0.80 0.80 0.95 0.95 0.95 0.95
CA 0.90 0.33 0.09 0.90 0.16 0.01 0.37
Precipitation intensity (in/hr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge a (cfs): 3.8 1.4 0.4 3.8 0.7 0.0 1.5
Previous by-pass flow (cfs): 0.0 0.1 0.2 0.0 0.0 0.4 0.0
Discharge added by operator: --- --- --- -- --- -- ---
Total discharoe a ets: 3.8 1.5 0.6 3.8 0.7 0.5 1.5

SHOULDER AND GUTIER CONFIGURATION:
Manning'S n: 0.016 0.016 0.D!6 0.016 0.016 0.016 0.016
Longitudinal slope S (Wit): 0.0165 0.0'165 0.0'165 0.0074 0.0002 0.0032 0.0032
Inlet type (1=grate. 2=curt> opening, 3=slotted): 2 2 2 2 1 1 3
Longitudinal profile (l=on-grade, 2=sag): 1 1 1 1 2 1 1
Gutter COnfiguration (l=roll. 2=Type 0 vertical. 3=6" Type S, 4=3" Type C): 2 2 2 2 4 4 4
capture Ratio Used: 80% 80% 80% 80% 50% 50% 67%
Inlet ADOT Std: 0-15.20 0-15.20 0-15.20 0-15.20 0-15.91 C-ot5.91 0-13.60
Grate width: -- -- -- -- 3 3 --
Grate length: -- -- -- -- 33 3.3 --
Pavement cross-siope (Sx): 0.030 0.020 0.010 0.053 0.053 0.053 0.053
Width of gutter from flowline (It): 2.00 2.00 2.00 2.00 2.50 2.50 2.50
Gutter depreSSion from horizontal (It): 0.135 0.135 0.135 0.135 0.052 0.052 0.052
Gutter cross-slooe Sw: fSw--Sw-Sxl 0.068 0.068 0.068 0.068 0.021 0.021 0.021
Flooded Width from flowline tt: before inlet 7.9 6_5 5.4 6.7 NA 4.1 5.9
Depth at flowline (It): before inlet ":'0. 0.22 0.17 cU? 0.00 0.14 0.23
Water cross-area (sq.It): before inlet 1.01 0.51 0.26 1.22 0.00 0.35 0.81
Velocity V for total discharge (fps): before inlet 3.76 2.91 2.41 3.10 0.00 1.31 1.91
Ratio of gutter depression fiow to total a (Eod): 61.2% 75.9% 91.3% 63.0% 100.0% 88.3% 75.8%
Equivalent cross-slope (Se): 0.053 0.056 0.063 0.062 0.021 0.025 0.029

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - - - - 95.6% -
Inlet frontal flow in cfs (Ow): - - - - - 0.44 --
Vo for effective length (P-1-7/8, Chart 7 HEC 12): - - - - - 7.2 -
Fraction of frontal flow intercepted (Rf): - - - - - 100.0% -
Side flow In cfs (as): - -- - - - 0.02 -
Effective grate length w/clogging: - - - - - 1.65 -
Fraction of side flow Interception (Rs): - - - - - 40.7% -
Grate Efficiency (E): - - - - - 97.4% -
Total flow interceDted (ets): - - - - - 0.45 -
Grate f1ow-bv lets): 0.01

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (tt): w/dogging 26.7 17.4 11.4 19.1 - - 19.4
Length of inlet provided L (It): 23 11 11 23 10
Interception for length L (ets): 3.68 1.24 0.63 3.78 - - 1.13
Efficiencv for Ienoth L: 0.97 0.83 1.00 1.00 - 0.73
Slotted drain or curb oDenina f1ow-by ets): 0.11 0.25 0.00 0.00 0.42

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It): 0.48
capacity of grate in a sag (3-sided weir): - - - - 4.64 - -
capacity of grate In a sag (4-sided weir): - - - - 6.3 - -
Length provided of curib-opening or slotted drain at sag:
capacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (tt x 100):
approach grade #1 (%): 0.0032
approach grade #2 (%): 0.00018
ABS (algebraic diff. in approach grades) (%): - - - - 0.00 - -
K = Min(LclA,167) (Table 5, HE0-12): - - - - 0 - -
Flanking inlets maximum distance (It): - - - - 0 -- -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - EB Collector Road 2
JOB: RMF - University to Southern - EB Collect Road #2
Inlet Number: 3561 357

Return Period: 10 10

Allowable Spread: 8 8

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <=

Structure Station: 37+55 38+61

Location Description: Curb Opening Curb Opening

Pavement Area (ae): 0.129 0.214

Sideslope Area (ae): 0,018 0,000

Contributing watershed area acres: 0.147 0.214

Pavement Runoff Coefficient "Co: 0,95 0,95

Sideslope Runoff Coefficient "Co: 0,70 0.70

Composite Runoff Coefficient "Co: 0,92 0,95

CA 0,14 0.20

Precipitation intensity (inlhr): 4,22 4,22

Subarea discharge Q (cfs): 0.6 0,9

Previous by-pass flow (efs): 0,2 0,0

Discharoe added by operator: -- ---
Total discharge Q cts): 0.8 0.9

SHOULDER AND GUTTER CONFIGURATION:

Manning's n: 0,016 0.016

Longitudinal slope S (Mt): 0.0108 0.0108

Inlet type (1=grale. 2=curb opening, 3=slotted): 2 2

Longitudinal profile (1 =on-grade, 2=sag): '1 1

Gutter Configuration (1=roll. 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 2 2

Capture Ratio Used: 80% 80%

Inlet ADOT Std: C-16.20 e-t6.20

Grate width: -- --
Grate length: -- -
Pavement cross-slope (Sx): 0,010 0.010

Width of gutter from flowline (It): 2.00 2.00

Gutter depression from horizontal (It): 0.135 0,135

Gutter eross-slooe Sw: IS'w=Sw-Sx\ 0.068 0,068

Flooded Width from flowline ft: before Inlet 7.4 8.01

Depth at flowline (It): before inlet 0,19 0.19

Water cross-area (sq.It): before inlet 0,39 0.43

Velocity V for total discharge (fps): before inlet 1.96 1.98

Ratio of gutter depression flow to total 0 (Eod): 80.2% 76.8%

Equivalent cross-slope (Se): 0.056 0,054

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - -
Inlet frontal flow in cis (Ow): - --
Va for effective length (P-1-7/8, Chart 7 HEC 12): -- -
Fraction of frontal flow intercepted (Rf): - -
Side flow in cfs (Os): - -
Effective grate length w/clogging: - -
Fraction of side flow interception (Rs): - -
Grate Efficiency (E): - --
Total flow interceoted lefs):
Grate f1ow-bv ,ets : T -
SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging 11.6 12.4

Length of inlet provided L (It): 11 7

Interception for length L (cis): 0.76 0.66

Efficiencv for lenath L: 1.00 0,77

Slotted drain or curb ODenlna f1ow-lly lets : 0.00 0.19

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available forweirflow at sag (It):
Capacity of grate In a sag (3-sided weir): - -
Capacity of grate in a sag (4-slded weir): - -
Length provided of curb-opening or slotted drain at sag:
Capacity of curb-opening or slotted drain in a sag (weir): - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. In approach grades) (%): - --
K = Min(LcJA,167) (Table 5, HEG-12): - -
Flanking inlets maximum distance (It): - -
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ADOT· Ultimate Condition
HEC·12 Analysis
Pavement Drainage
RMF· WB Collector Road 2
JOB: RMF - University to Southern - WB Collect Road #2 Caoture Ratios: 50% 67% 80% 50%
Inlet Number: 450 451 452 453 454

Return Period: 10 10 10 10 10 10 10
Allowable Spread: 8 8 8 8 8 8 8

RATIONAL METHOD HYDROLOGY COMPUTATION: => => 1% => => => U SAG U
Structure Station: 15+50 15+50 16+19 21+80 31+62 32+50 32+50
Location Description: Siotted Grate Grate Curt Opening Curt Opening COWing Curt Opening
Pavement Area (ae): 0.674 0.020 0.048 0.385 0.709 0.059 0.003
SidesloPe Area (ac): 0.000 0.000 0.000 0.000 0.351 0058 0.003
Contributing watershed area acres): 0.674 0.020 0.048 0.385 1.060 0.117 0.0061
Pavement Runoff Coerticient "Coo: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Coo: 0.70 0.70 0.70 0.70 0.70 070 0.70
Composite Runoff Coefficient "C~ 0.95 0.95 0.95 0.95 0.87 0.83 0.83
CA 0.54 0.02 0.05 0.37 0.92 0.10 0.00
Precipitalion intensity (inihr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge Q (cfs): 2.7 0.1 0.2 1.5 3.9 0.4 0.0
Previous by-pass flow (cfs): 0.0 1.3 0.4 0.0 0.0 0.0 0.0
Dischallle added bv ooerator. --- -- -- -- --- -- --
Total discharge Q etsl: 2.7 1.4 0.6 1.6 3.9 0.4 0.0

SHOULPER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (fUlt): 0.0116 0.0116 0.0116 0.0143 0.0075 0.0008 0.0001
Inlet type (1=grate. 2=curb opening. 3=siotted): 3 I 1 2 2 2 2
Longitudinal profile (1=on-grade. 2=sag): 1 1 1 '1 1 1 2
Gutter Configuration (1=roll. 2=Type 0 vertical. 3=6" Type B. 4=3" Type C): 2 2 2 2 2 2 2
capture Ratio Used: 67% 50% 50% 80% 80% 80% 80%
Inlet ADOT SId: C-13.60 C-15.92 C15.92 C-15.20 C-15.20 C-15.20 C-15.20
Grate width: -- 2 2 - -- -- --
Grate length: -- 3.3 3.3 -- -- -- --
Pavement cross-slope (Sx): 0.039 0.039 0.011 0.021 0.041 0.041 0.041
Width of gutter from flowline (It): 4.50 4.50 4.50 2.00 2.00 2.00 2.00
Gutter depression from horizontal (It): 0.17 0.17 0.17 0.135 0.135 0.135 0.135
Gutter cross-slooe Sw: IS'w=Sw-Sxl 0.038 0.038 0.038 0.068 0.068 0.068 0.068
Flooded Width from flowline ft: before inlet 6.7 5.3 3.8 6.7 7.8 4.9 NA
Depth at flowline (It): before inlel 0.26 0.20 0.14 0.23 0.37 0.25 0.00
Waler cross-area (sq.It): before inlet 0.88 0.54 0.27 0.56 1.31 0.54 0.00
Velocity V for total discharge (fps): before inlel 3.07 2.60 2.06 2.77 2.98 0.75 0.00
Ralio of gutter depression flow to total Q (Eod): 94.5% 99.3% 100.0% 73.8% 58.2% 80.2% 100.0%
Equivalenl cross-slope (Se): 0.038 0.038 0.038 0.055 0.056 0.062 0.068

GRATE INLETS ON-GRADE:
Ratio of grale frontal flow to total flow: - 70.1% 98.4% - - - -
Inlet frontal flow in cts (Qw): - 0.98 0.55 - - - -
Vo for effective length (P-I-7/8. Chart 7 HEC 12): - 7.2 7.2 - - - -
Fraclion of frontal flow intercepted (Rf): - 100.0% 100.0% - - - --
Side flow In cts (Qs): - 0.42 0.01 - - - -
Effective grate lenglh w/clogging: - 1.65 1.65 - - - -
Fraction of side flow interception (Rs): - 13.0% 5.7% - - - -
Grate Efficiency (E): - 74.0% 98.5% - - - -
Total flow interc~oted Icfs): - 1.03 0.55 - - - -
Grate f1ow-bv lets : 0.36 0.01

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for lotal interceplion (It): w/clogging 30.4 - - 17.1 20.6 3.8 -
Length of inlel provided L (It): 10 15 23 3.5
Interception for length L (cfs): 1.38 - - 1.52 3.92 0.40 --
EffiCiencv for lenoth L: 0.51 - - 0.98 1.00 0.99
Slotted drain or curb ooenlna f1ow-bv ets: 1.32 0.04 0.00 0.00

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 0.33
capacity of grale in a sag (3-sided weir): - - - - - - 0.00
capacity of grate in a sag (4-sided weir): - - - - - - 0.0
Length provided of curb-openin9 or slotted drain at sag: 4.0
capacity of curb-opening or slotted drain in a sag (weir): - - - - - - 1.4
Lenglh of the vertical curve (It x 100):
approach grade #1 (%): 2.4756
approach grade #2 (%): 0.9484
ASS (algebraic diff. in approach grades) (%): - - - - - - 3.42
K = Min(LclA.167) (Table 5. HEC--12): - - - - - - 0
Flanking inlets maximum distance (It): - - - - - - 0
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - WB Collector Road 2
JOB: RMF. University to Southern· WB Collect Road #2
iniet NumlJer: 455 456

Return Period: 10 10 10
Allowable Spread: 8 8 8

RATIONAL METHOD HYDROLOGY COMPUTATION: U <= <=
Structure Station: 32+50 33+37 38+50

Location Description: COWing Curb Opening Grate

Pavement Area (ac): 0.080 0.700 0.088

Sideslooe Area (ac\: 0.052 0.300 0.000
Contributing watershed area (acres): 0.132 1.000 0.0881
Pavement Runo" Coefficient "C": 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70
Composite Runoff Coefficient "C": 0.85 0.88 0.05
CA 0.11 0.88 0.08
Precipitation intensity (in/hr): 4.22 4.22 4.22
Subarea discharge 0 (cfs): 0.5 3.7 0.4
Previous by-pass flow (cis): 0.0 0.0 0.0
Dischame added bY operator: -- -- --
Tolal discharge Q cfs: 0.5 3.7 0.4

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016
Lonoitudinal slope S (ftllI): 0.0009 0.0075 0.010
Inlet type (1 =grate, 2=curb opening, 3=slotted): z z 1
Longitudinal profile (1=on-grade, 2=sao): 1 1 1
Gutter Configuration (1 =roll, 2=Type 0 vertical, 3=8" Type B, 4=3" Type C): 2 2 2
Capture Ratio Used: 80% 80% 50%
Inlet ADOT Std: C-15.20 C-·15.20 C-15.92
Grate width: -- -- 1.5
Grate length: -- -- 3.3
Pavement cross-slope (Sx): 0.041 0.041 0.005
Width of gutter from flowline (ft): 2.00 2.00 2.00
Gutter depression from horizontal (ft): 0.135 0.135 0.135
Gutter cross-slooe Sw: fS'w=Sw-Sxl 0.068 0.068 0.068
Flooded Width from flowline ttl: before Inlet 5.1 .7.7 5.6
Depth at 1I0wline (ft): before inlet 0.26 0.37 0.15
Water cross-area (sq.ft): before inlet 0.58 1.26 0.20
Velocity V for total discharge (fps): before inlet 0.82 2.94 1.74
Ratio of gutter depression flow to total 0 (Ead): 78.4% 50.2% 05.8%
Equivalent cross-slope (Se): 0.062 0.057 0.065

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - 94,0%
Inlet frontal flow in cis (Qw): - - 0.33
Vo for effective length (P-1-7/8, Chart 7 HEC 12): - - 7.2
Fraction of frontal flow intercepted (Rf): - - 100.0%
Side flow in cis (Os): - - 0.02
Effective grate length w/ciogoing: - - 1.65
Fraction of side flow interception (Rs): - - 3.8%
Grate Efficiency (E): - - 94.2%
Total flow intereeDted lcls\: - - 0.33
Grate flow-bv I cfs): - 0.02

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total intereeptton (ft): w/ciogoing 4.2 20.1 -
Length of inlet provided L (ft): 3.5 23
Interception for length L (cis): 0.45 3.71 -
Efficiencv for lenoth L: 0.96 1.00 -
Slotted drain or curb opening ftow-by lets : 0.02 0.00 ·1

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (II): 0.307

Capacity of grate in a sag (3-sided weir): - - -
Capacity of grate in a sag (4-sided weir): - - -
Length provided of curb-opening or slotted drain at sag:
Capacity of curb-opening or slotted drain in a sag (weir): - - -
Length of the vertical curve (II x 100):
approach grade #1 (%): 1.87
approach grade #2 (%): 1.2036
ABS (algebraic diff. in approach grades) (%): 3.07 - -
K = Min(LclA,167) (Table 5, HEC-12): 0 - -
Flanking inlets maximum distance (ft): 0 - -
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ADOT· Ultimate Condition
HEC·12 Analysis
Pavement Drainage
RMF U 0 °t D 0. mvers/ry rive
JOB: RMF - University to Southern - University Drive Capture Ratios: 50% 67% 80% 50%
Inlet Number: 702 700 703 701

Return Period: 10 10 10 10
Allowable Spread: 11.5 "11.5 11,5 10,5

RATIONAL METHOD HYDROLOGY COMPUTATION: => => => =>
Structure Station: 21+51 23+90 21+63 23+90
Location Description: Curb Opening Curb Opening CuroOpening Curb OperHng
Pavemenl Area (ac): 0,540 0,206 0,609 0,307
Sideslope Area lacl: 0.000 0,000 0.000 0,000
Contributing watershed area acres): 0.540 0.206 0.609 0.307
Pavement Runoff Coefficienl "Co: 0,95 0,95 0,95 0.95
Sideslope Runoff Coefficient "Co: 070 0.70 0,70 0.70
Composile Runoff Coefficienl "Co: 0,95 0,95 0,95 0,95
CA 0,51 0,20 0,58 0,29
Precipitation inlensity (in/hr): 4,22 4.22 4.22 4.22
Subarea discharge a (cfs): 2.2 0.8 2.4 1.2
Previous by-pass flow (cfs): 0.0 0.0 0.0 0.0
Discharge added by operator. --- --- _.. ---
Total discharae Q cis): 2.2 0.8 2.4 1.2

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0,016 0.016 0,016
Lon9iludinal slope S (ftllt): 0,0086 0.0146 0.0089 0.0146
Inlet type (1 =grate, 2=curb opening, 3=slotted): 2 2 2 2
Longitudinal profile (1=on-grade. 2=sag): 1 1 1 1
Gutter Configuration (1=roll. 2=Type D vertical. 3=6" Type B. 4=3" Type G): 2 2 2 2
Cepture Ratio Used: 60% 80% 80% 80%
Inlel ADOT Std: C-15.20 C-15.20 C-15.20 G-15.20
Grate width: -- -- -- --
Grate length: -- .. -- --
Pavement cross-slope (Sx): 0.020 0.020 0.020 0,020
Width of gutter from flowline (It): 2.00 2.00 2.00 2.00
Gutter depression from horizontal (It): 0.22 0.22 0,22 0.22
Guller cross-slooe Sw: fS'w=Sw-Sx) 0.110 0.110 0.110 0.110
Flooded Width from flowline ft: before Inlet 8.1 2.8 8.6 4.5/
Depth al flowline (It): before inlel 0.34 0.24 0.35 0.27
Water cross-area (sq.It): before inlet 0.83 0.28 0.91 0.38
Velocity V for total discharge (fps): before inlel 2.60 3.18 2.68 3.22
Ratio of guller depression flow to total a (Eod): 72.8% 99.6% 70.0% 94.2%
Equivalent cross-slope (Se): 0.086 0.110 0.083 0.105

GRATE INLETS ON-GRADE:
Ralio of grate frontal flow to lotal flow: - - - -
Inlet frontal flow in cfs (Ow): - - - -
Va for effective length (P-1-7/8. Chart 7 HEC 12): - - - -
Fraction of frontal flow Intercepted (Rf): - - - -
Side flow in cis (Os): - - - -
Effective grate length w/clogging: - - - -
Fraction of side flow interceplion (Rs): - - - -
Grale Efficiency (E): - - - -
Total flow intercented Icfs\: - -
Grate f1ow-by Icls : - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total inlerception (It): w/clogging 13.0 8.8 14.1 to.7
Length of Inlel provided L (It): 15 11 15 15
Interception for length L (cis): 2.16 0.83 2.44 1.23
Efficiencv for lenalh L: 1.00 1.00 1.00 1.00
Slotted drain or curb olKlnlna flow-bv (cls : 0.00 0.00 0.00 0.00

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
Cepaclly of grale in a sag (3-sided weir): - - - -
Cepacity of grate in a sag (4-sided weir): - - - -
Length provided of curb-opening or slolled drain al sag:
Capacity of curb-openlng or slotted drain in a sag (weir): - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - - -
K = Min(LetA.167) (Table 5. HEG-12): - - - -
Flanking Inlels maximum distance (It): - - - -
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SAG U
14+90 14+30 13+75

Curb Opening Curb Opening Curb Opening
0.493 0.215 0.530
0.000 0.000 0.000
0.4931 0.2151 0.5301
0.95 0.95 0.95
0.70 0.70 0.70
0.95 0.95 0.95
0.47 0.20 0.50
4.22 4.22 4.22
2.0 0.9 2.1
0.0 0.4 0.0

2.01 1.31 2.11

D.016 0.016 0.016
0.0022 0.0001 0.0034

2 2 2
1 2 1

2 2 2
80% 80% 80%

MAG 532 MAG 532 MAG 532

0.020 0.020 0.020
1.40 1.40 1.40
0.17 0.17 0.17

0.121 0.121 0.121
11.61 NA I 10.91

0.37 0.00 0.36
1.45 0.00 1.29
1.36 0.00 1.65

39.9% 100.0% 42.5%
0.060 0.121 0.063

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - University Drive
JOB: RMF· University to Southern· University Drive
Inlet Number: 707 709

Return Period: 10 10
Allowable Spread: 11.7 11.7

RATIONAL METHOD HYDROLOGY COMPUTATION: SAG U <=
Structure Station: 14+10 13+50
Location Description: CurlJOpening Curb Opening
Pavement Area (ae): 0:180 0.571
Sideslope Area (ae): 0.000 0.000
Contributing watershed area (acres): 0.180 0.571
Pavement Runoff Coefficient ·C": 0.95 0.95
Sideslope Runoff CoeffiCient "Co: 0.70 0.70
Composite Runoff Coefficient "Co: 0.95 0.95
CA 0.17 0.54
Precipitation intensity (in/hr): 4.22 4.22
Subarea discharge a (cts): 0.7 2.3
Previous by-pass flow (cts): 0.4 0.0
Diseharoe added bv operator. --- -.
Total discharge a (ets): 1.1 2.3

SHOULDER AND GUTTER CONFtGURATION:
Manning's n: 0.D16 0.016
Longitudinal slope S (WII): 0.000'1 0.0034
Inlet type (1=grate, 2=eurb opening, 3=slotted): 2 2
Longitudinal profile (1 =on-grade, 2=sag): 2 1
Gutter Configuration (1 =roll. 2=Type D vertical, 3=6" Type B, 4=3" Type C): 2 2
Capture Ratio Used: 80% 80%
Inlet ADOT Std: MAG 532 MAG 532
Grate width: -. --
Grate length: -- --
Pavement eross·slope (Sx): 0.020 0.020
Width of gutter from floWline (It): 1.40 1.40
Gutter depression from horizontal (It): 0.17 0.17
Gutter eross-slooe Sw: IS'w=Sw-Sxl 0.121 0.121
Flooded Width from flowline It): before Inlet NA 11.3
Depth at flowline (It): before Inlet 0.00 0.37
Water cross-area (sq.It): before inlet 0.00 1.37
Velocity V for total diSCharge (fps): before inlet 0.00 1.67
Ratio of gutter depression flow to total a {Eod): 100.0% 41.2%
Equivalent cross-slope (Se): 0.121 0.062

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - -
Inlet frontal flow in efs (Ow): - -
Vo for effective length (P-1-7/8, Chart 7 HEC 12): - -
Fraction of frontal flow intercepted (Rf): - -
Side flow in cts (as): - -
Effective grate length w/elogging: - -
Fraction of side flow interception (Rs): - -
Grate Efficiency (E): - -
Total flow intercepted (efs): - -
Grate flow"'v (ets : - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total Interception (It): w/elogging - 12.3
Length of inlet prOvided L (It): 8
Interception for length L (cts): - 1.95
Efficiencv for lenoth L: - 0.85
Slotted drain or curb opening f1ow-bv lets : 0.34

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It): 0.23
Capacity of grate in a sag (3-sided weir): 0.00 -
Capacity of grate in a sag (4-sided weir): 0.0 -
Length prOVided of eurb-opening or slotted drain at sag: 8.0
Capacity of curb-openlng or slotted drain In a sag (weir): 1.6
Length of the vertical curve (It x 100): 2.0
approach grade #1 (%): 0.7058
approach grade #2 (%): 0.2673
ASS (algebraic diff. In approaCh grades) (%): 0.97 -
K = Min(LclA,167) (Table 5, HEC-12): 167 -
Flanking Inlets maximum distance (It): 32 -

L:IPROJECTSI11230 RMF- University to SouthemIDmgIHEC-12195%IRMFUS HEC12 Pavement Analysis_95%.xls
University

10.2
8

1.85
0.93

0.131

-I

0.23
0.00

0.0
8.0

2.0
0.7058
0.2673

0.97
167

32

11.7
8

1.85
0.87
0.271

-I

3129/2005
31 of 38



ADOT· Ultimate Condition
HEC·12 Analysis
Pavement Drainage
RMF· University Dr Ramp D
JOB: RMF - University to Southern - University Dr Ramp D Capture Ratios: 50% 67% 80% 50%
Inlet Number: 550

Return Period: 50 50
Allowable Spread: 14 14

RATIONAL METHOD HYDROLOGY COMPUTATION: => =>
Structure Station: 21+06 21+06
Location Description: Slotted Grate
Pavement Area (ac): 0.521 0.0'10
Sideslope Area (ac): 0.627 0.030
Contributing watershed area (acres): 1.148 0.040
Pavement Runoff Coefficient "Co: 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70
Composite Runoff Coefficient "Co: 0.81 0.76
CA 0.93 0.03
Precipitation intensity (inlhr): 5.86 5.86
Subarea discharge a (els): 5.5 0.2
Previous by-pass flow (cfs): 0.0 4.3
Discharge added bv operator. --- --
Total discharge a (ets : 5.5 4.5

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016
Longitudinal slope S (Wit): 0.0230 0.0230
Inlet type (1=grate, 2=curb opening, 3=slotted): 3 1
Longitudinal profile (1=on-grade, 2=sag): 1 1
Gutter Configuration (1=roll, 2=Type 0 vertical, 3=6' Type B, 4=3" Type C): 3 3
Capture Ratio Used: 67% 50%
inlet ADOT Std: C-13.60 C·15.91
Grafe widlh: -- 3
Grate length: - 3.3
Pavement cross-slope (Sx): 0.026 0.026
Width of gutter from flowline (It): 2.50 2.50
Gutter depression from horizontal (It): 0.17 0.17
Gutter cross-sloce Sw: IS'w=Sw·Sxl 0.068 0.068
Flooded Width from flowline It): before Inlet 8.4 7.6
Depth at flowline (It): before inlet 0.32 0.30
Water cross-area (sq.It): before inlet 1.05 0.88
Velocity V for total discharge (fps): before inlet 5.24 5.06
Ratio of gutter depression flow to total Q (Eod): 75.0% 79.1%
Equivalent cross-slope (Se): 0.058 0.059

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total fiow: - 84.2%
Inlet frontalliow in cfs (Ow): - 3.75
Va for effective length (P·1·7/8, Chart 7 HEC 12): - 7.2
Fraction of frontal fiow intercepted (Rf): - 100.0%
Side fiow in cfs (as): - 0.70
Effective grate length w/clogging: - 1.65
Fraction of side flow interception (Rs): - 2.9%
Grate Efficiency (E): - 84.7%
Total fiow interceoted (els): - 3.77
Grate f1ow·bv Icfs : 0.68

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging 39.1 -
Length of inlet provided L (It): 5
Intell:eption for length L (els): 1.19 -
Efficiencv for lenoth L: 0.22 -
Slotted drain or curb opening f1ow·by Icfs : 4.28

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir fiow at sag (It):
Capacity of grate in a sag (3-sided weir): - -
Capacity of grate in a sag (4-sided weir): - -
Length provided of curb-opening or slotted drain at sag:
Capacity of curb-opening or slotted drain in a sag (weir): - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - -
K = Min(LclA,167) (Table 5, HEG-12): - -
Flanking inlets maximum distance (It): - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - University Dr Ramp C
JOB: RMF - University to Southern - University Dr Ramp C Capture Ralios: 50~/o 67% 80% 50%
Inlet Number: 500 500

Relurn Period: 50 50
Allowable Spread: 14 14

RATIONAL METHOD HYDROLOGY COMPUTATION: ~ ~

Siructure Stallon: 20+55 20+55
Location Description: SiOtted Grate
Pavement Area (ac): 0.967 0.010
Sideslope Area Cae): 0.000 0.000
Conlrlbutlng watershed area (acres): 0.967 0.010
Pavement Runoff Coemcient "Co: 0.95 0.95
Sideslope Runoff Coefficienl "C": 0.70 0.70
Composite Runoff Coefficient "Co: 0.95 0.95
CA 0.92 0.01
Precipitation intensity (inihr): 5.86 5.86
Subarea discharge 0 (cis): 5.4 0.1
Previous by-pass tlow (cfs): 0.0 1.6
Discharge added by operator. --- ---
Total discharge 0 cis): 5.41 1.71 I

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016
Longitudinal slope S (Wit): 0.0246 0.0246
Inlet type (1 =grate, 2=curb opening, 3=slotted): 3 1
Longitudinal profiie (l=on-grade, 2=sag): 1 1
Gutler Configuration (l=roll, 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 4 4
Capture Ralio Used: 67% 50%
Inlel ADOT Std: C-13.60 C-15.91
Grate width: - 3
Grale lenglh: -- 3.3
Pavemenl cross-slope (Sx): 0.023 0.023
Width of gutter from flowline (It): 2.50 2.50
Gutter depression from hortzontal (It): 0.062 0.052
Guller cross-sloDe Sw: IS'w=Sw-Sxl 0.021 0.021
Flooded Width from flowline ttl: before Inlet 10.1 6.5
Deplh at flowline (It): before inlel 0.23 0.14
Waler cross-area (sq.It): before inlet 1.16 0.48
Velocily V for total discharge (fps): before inlet 4.66 3.45
Ralio of gutter depression flow to total 0 (Eod): 58.1% 74.8%
Equivalent cross-slope (Se): 0.022 0.021

GRATE INLETS ON-GRAPE:
Ralio of grate frontal flow to total flow: - 82.3%
Inlel frontal flow in cis (Ow): - 1.37
Vo for effective lenglh (P-1-7/8, Chart 7 HEC 12): - 7.2
Fraction of frontal flow inlereepted (Rf): - 100.0%
Side flow in cis (Os): - 0.29
Effective grate lenglh w/clogging: - 1.65
Fraction of side flow intereeption (Rs): - 5.0%
Grale Efficiency (E): - 83.2%
Totai flow intereeDted Cclsl: - 1.39
Grate f1ow-by cis): 0.28

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total inlereeption (It): w/clogging 71.3 -
Length of inlet provided L (It): 35
Inlerception for length L (cis): 3.82 -
Efficlencv for lenath L: 0.70 -
Slotted drain or curb ooenlna flow-bv ecls): 1.61

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
Capacity of grate in a sag (3-sided weir): - -
Capacity of grate in a sag (4-sided weir): - -
Length provided of curb-opening or slotted drain at sag:
Capacity of curb-opening or slotted drain in a sag (weir): - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic diff. In approach grades) (%): - -
K = Min(LclA,167) (Table 5, HEC-12): - -
Flanking inlets maximum distance (It): - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - Apache Blvd
JOB: RMF· University to Southern· Apache Blvd caoture Ratios: 50<l!o 67% 80% 50%

Inlet Number: 726 731 I 733 727 7321 7351
Return Period: 10 10 10 10 10 10

Allowable Spread: 10.5 11.5 11.5 10.5 11.5 11.5
RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= <=
Structure Station: 24+27 21+53 16+65 24+27 22+15 17+25
Location Description: Curb Opening Curb Opening Curb Opening Curb Opening Curb Opening Curb Opening
Pavement Area (ac): 0.327 0.612 0746 0.212 0.524 0.622
Sideslooe Area (ac): 0000 0.000 0.000 0.000 0.000 0.000
Contributing watershed area (acres : 0.327 0.612 0.746 0.212 0.524 0.6221
Pavement Runoff Coefficient C": 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient ''C~ 070 0.70 070 070 070 0.70
Composite Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.95
CA 0.31 0.58 0.71 0.20 0.50 0.59
Precipitation intensity (in/hr): 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge a (cfs): 1.3 2.5 3.0 0.8 2.1 2.5
Previous by-pass flow (cfs): 0.0 0.0 0.0 0.0 0.0 0.0
Discharae added bv operalor: ... .- '- -. .- .-
Total discharge Q (cfs): 1.31 2.5 3.01 0.8 2.1 2.5

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (ftlft): 0.0070 0.0082 0.0070 0.0070 0.0082 0.0082
Inlet type (1 =grate, 2=curb opening, 3=slotted): 2 2 2 2 2 2
Longitudinal profile (1=on-grade, 2=sag): 1 1 1 1 1 1
Gutter Configuration (1=roll, 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 2 2 2 2 2 2
capture Ratio Used: 80% 80% 80%. 80% 80% 80%
Inlet ADOT Std: MAG 532 C-15.20 e-15.20 C·15.20 C15.20 C-1520
Grate width: -- .- - -. - -
Grate length: -- -- " -- .. --
Pavement cross·slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020
Width of gutter from flowline (It): 1.40 2.00 2.00 2.00 2.00 2.00
Gutter depression from hOrizontal (It): 0.17 0.22 0.22 0.22 0.22 0.22
Gutter cross-slaDe Sw: fS'w=Sw-Sx\ 0.121 0.110 0.110 0.110 0.110 0.110
Flooded Width from flowline 1ft): before Inlet 7.4 8.8 10.1 4.5 8.0 8.8
Depth at flowline (It): before inlet 0.29 0.36 0.38 0.27 0.34 0.36
Water cross·area (sq.ft): before inlet 0.64 0.95 1.20 0.38 0.83 0.96
Velocity V for total discharge (fps): before inlet 2.04 2.59 2.48 2.23 2.54 2.60
Ratio of gutter depression flow to total a (Eod): 61.2% 68.9% 61.6% 94.2% 73.1% 68.4%
Equivalent cross-slope (Se): 0.082 0.082 0.075 0.105 0.086 0.082

GRATE INLETS ON-GRAPE:
Ratio of grate frontal flow to total flow: - - - - - -
Inlet frontal flow in cfs (Qw): - - - - - -
Vo for effective length (P·1·7i8, Chart 7 HEC 12): - - - - - -
Fraclion of frontal flow intercepted (Rf): - - - - - -
Side flow in cis (as): - - - - - --
Effective grate length wiclogging: - - - - - -
Fraction of side Itow interception (Rs): - - - - - -
Grate Efficiency (E): - - - - - -
Total flow interceDted (cis): - - - - - -
Grate f1ow-bv ' cfs :

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRAPE:
Length required for total interception (It): wiclogging 10.2 13.9 15.1 7.3 12.7 14.0
Length of inlet provided L (It): 7 15 23 7 15 15
Interception for length L (cis): 1.15 2.45 2.99 0.85 2.10 2.49
Efficiencv for lenoth L: 0.88 1.00 1.00 1.00 1.00 1.00
Siolled drain or curb opening f1ow-by cfs : 0.16 0.00 0.00 0.00 0.00 0.00

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
capacity of grate in a sag (3-sided weir): - - - - - -
capacity of grate in a sag (4-sided weir): - - - - - -
Length provided of curb-opening or slotted drain at sag:
Capacity of curb-openlng or slotted drain In a sag (weir): - - - - - -
Length of the vertical curve (ll x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. In approach grades) (%): - - - - - -
K = Min(LcJA,167) (Table 5, HEG-12): - - - - - -
Flanking inlets maximum distance (It): - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - Broadway Rd Ramp B
JOB: RMF - University to Southern - Broadway Road Ramp B Caoture Ratios: 50% 67% 80% 50%
Inlet Number: 625 626

Return Period: 50 50 50
Allowable Spread: 7.5 75 7.5

RATIONAL METHOD HYDROLOGY COMPUTATION: => Flkr=> Flkr=>

Structure Station: 21+15 23+75 23+75
Location Description: Grate Slotted Grate
Pavement Area (ac): 0.387 0.150 0.010
Sideslope Area (act 0.000 0.065 0.000
Contrlbutina watershed area (acres): 0.387 0.215 0.010
Pavement Runoft Coenicient "C": 0.95 0.95 0.95
Sideslope Runoff Coefficient "Ctt; 0.70 0.70 0.70
Composite Runoff Coefficient "C": 0.95 0.87 0.95
CA 0.37 0.19 0.01
Precipitation intensity (in/hr): 5.86 5.86 5.86
SUbarea discharge a (cis): 2.2 1.1 0.1
Previous by-pass flow (cfs): 0.0 0.3 0.8
Discharge added bv operator: --- -- --
Tatal discharoe a (cfs : 2.2 1.4 0.8

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016
Longitudinal siope S (Wit): 0.0053 0.0026 0.0026
Inlet type (l=grate, 2=curb opening, 3=sI01led): 1 3 1
Longitudinal profile (l=on-grade, 2=sag): 1 1 1
Gutter Configuration (l=roll, 2=Type D vertical. 3=6" Type B, 4=3" Type C): 4 4 4

capture Ratio Used: 50% 67% 50%
Inlet ADOT Std: C-15.91 C-13.60 C-15.91
Grate Width: 3 - 3
Grate length: 3.3 -- 3.3
Pavement cross-slope (Sx): 0.053 0.053 0.053
Width of guller from flowline (It): 2.50 2.50 2.50
Guller depression from horizontal (It): 0.052 0.052 0.052
Gutter cross-slooe Sw: IS'w=Sw-Sx) 0.021 0.021 0.021
Flooded Width from flowline II: before Inlet 6.0 5.9 5.0
Depth at flowline (It): before inlet 0.24 0.23 0.18
Water cross-area (sq.It): before inlet 0.86 0.81 0.56
Velocity V for total discharge (fps): before inlet 2.52 1.72 1.46
Ratio of guller depression flow to total a (Eod): 74.9% 75.7% 81.5%
Equivalent cross-slope (Se): 0.029 0.029 0.027

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 83.4% - 89.9%
Inlet frontal flow in cis (Ow): 1.80 - 0.73
Va for effective length (P-1-718, Chart 7 HEC 12): 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): 100.0% - 100.0%
Side flow in cfs (as): 0.36 - 0.08
Effective grate length w/clogging: 1.65 - 1.65
Fraction of side flow interception (Rs): 17.5% - 36.0%
Grate Efficiency (E): 86.3% - 93.5%
Total Itow intercented (cis): 1.86 - 0.76
Grate f1ow-bv ,cfs : 0.30 - 0.05

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging - 17.4 -
Length of inlet provided L (It): 5
Interception for length L (cis): - 0.64 -
Efficiencv for lenoth L: - 0.46 -
Slotted drain or curb opening flow-bv cfs): 0.76

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (Itt
capacity of grate in a sag (3-sided weir): - - -
capacity of grate in a sag (4-sided weir): - - -
Length provided of curb-opening or slolled drain at sag:
capacity of curb-opening or slOlled drain in a sag (weir): - - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - -
K = Min(LclA,167) (Table 5, HEC-12): - - -
Flanking inlets maximum distance (It): - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF B d RdR A- roa way amp
JOB: RMF - University to Southern - Broadway Road Ramp A Capture Ratios: 50% 67% 80% 50%
Inlet Number: 600 600 601 602 602

Return Period: 50 50 50 50 50 50 50

Allowable Spread: 13.5 13.5 13.5 13.5 13.5 12.5 12.5

RATIONAL METHOD HYDROLOGY COMPUTATION: Flkr=> Flkr=> U SAG U U Flkr <= Flkr <=
Structure Station: 16+55 16+55 15+90 15+90 15+90 15+25 15+25
Location Description: Sioned Grate Slotted Grate Siotied Grate Siotted
Pavement Area (ac): 0.441 0.0'10 0.034 0020 0.143 0.030 0.908

Sideslope Area (ac): 0.315 0.010 0.045 0.040 0.049 0.020 0.562
Contributing watershed area acres): 0.756 0.020 0.079 0.060 0.192 0.050 1.470
Pavement Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.05 0.95
Sideslope Runoff Coefficient "e": 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "C"; 0.85 0.83 0.81 0.78 0.89 0.85 0.85
CA 0.64 0.02 0.06 0.05 0.17 0.04 1.26
Precipitation intensity (in/hr): 5.86 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge a (cis): 3.7 0.1 0.4 0.3 1.0 0.2 7.4
Previous by-pass flow (cis): 0.0 2.2 0.2 0.0 0.0 1.0 0.7
Discharoe added byooerator. -- --- -- --- --- -- ---
Total discharge Q cfs): 3.7 2.3 0.6 0.3 1.0 1.3 8.0

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.Q16 0.016 0.0'16 0.016 0.016 0.016 0.Q16

Longitudinal slope S (Wit): 0.0048 0.0048 0.0004 0.0000 0.0008 0.0043 0.0063
Inlet type (1=grale, 2=curb opening, 3=slotted): 3 1 3 1 3 1 3
Longitudinal profile (1=on-grade, 2=sag): 1 1 1 2 1 1 1
Gutter Configuration (1=roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3 3 3 3 3 3

Capture Ratio Used: 67% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: C-13.50 C-15.91 C-13.60 C-15.01 C-·13.60 C-15.01 C-13.60
Grate width: -- 3 - 3 -- 3 --
Grate length: -- 3.3 -- 3.3 -- 3.3 --
Pavement cross-slope (Sx): 0.053 0.053 0.053 0.053 0.053 0.053 0.053
Width of gutter from flowline (It): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (It): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slope Sw: is'w=Sw·Sxl 0.068 0.068 0.068 0.06B 0.068 0.068 0.068
Flooded Width from flowline (It): before inlet 6.7 5.5 5.1 NA 5.7 4.3 8.6
Depth at flowline (It): before inlet 0.39 0.33 0.31 0.00 0.34 0.27 0.49
Water cross-area (sq.It): before inlet 1.24 0.85 0.74 0.00 0.91 0.54 2.01
Velocity V for total discharge (fps): before inlet 3.02 2.70 0.75 0.00 1.13 2.37 4.01
Ratio of gutter depression flow to total a (Eed): 77.6% 85.2% 87.9% 100.0% 83.8% 92.9% 67.9%
Equivalent cross-slope (Se): 0.065 0.086 0.086 0.068 0.066 0.067 0.063

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - 90.9% - - - 97.0% -
Inlet frontal flow in cis (Ow): - 2.08 - - - 1.25 -
Va for effective length (P-1-7/8, Chart 7 HEC 12): - 7.2 - - - 7.2 -
Fraction of frontal flow intercepted (R1): - 100.0% - - - 100.0% -
Side flow in cfs (as): - 0.21 - - - 0.04 -
Effective grate length w/clogging: - 1.65 - - - 1.65 -
Fraction of side flow interception (Rs): - 15.8% - - - 19.1% -
Grate Efficiency (E): - 92.3% - - - 97.8% -
Total flow InterceDted Iclsl: - 2.11 1.26
IGrate flow-by cfs): 0.18 0.03

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging 19.4 - 4.1 - 6.5 - 29.5
Length of inlet provided L (It): 5 5 5 20
Interception for length L (cis): 1.55 - 0.55 - 0.95 - 7.00
Efficiency for length L: 0.41 1.00 0.93 0.87
Slotted drain or curb OIlllnlna flow-bv cfs: 2.19 0.00 0.08 1.04

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It): 0.28
Capacity of grate in a sag (3-sided weir): - - - 2.07 - - -
Capacity of grate in a sag (4-sided weir): - - - 2.8 - - -
Length provided of curb-opening or slotted drain at sag:
Capacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%): 118
approach grade #2 (%): 1.77
ABS (algebraic diff. in approach grades) (%): - - - 2.95 - - -
K = Min(LclA,167) (Table 5, HEG-12): - - - 0 - - -
Flanking inlets maximum distance (It): - - - 0 - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - Broadway Rd Ramp C
JOB: RMF· University to Southern· Broadway Road Ramp C CaDture Ratios: 50% 67% 80% 50%
Inlet Number: 650 651 652

Return Period: 10 10 10 10 10 10
Allowable Spread: 10 10 10 10 8 8

RATIONAL METHOD HYDROLOGY COMPUTATION: => => => => => =>
Structure Station: 17+60 17+60 18+40 18+40 22+91 22+91
Location Description: Slotted Grate Slotted Grate Slotted Grate
Pavement Area (ac): 0.966 0.020 0.051 0.020 0.384 0.020
Sideslooe Area (acl: 0000 0.000 0.000 0.000 0.027 0.000
Contributlna watershed area (acres): 0.966 0.020 0.051 0.020 0.411 0.020
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.90
Sideslope Runoff Coefficient "C~ 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.93 0.95
CA 0.92 0.02 0.05 0.02 0.38 0.02
Precipitation Intensity (in/hr): 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge 0 (cfs): 3.9 0.1 0.2 0.1 1.6 0.1
Previous by-pass flow (cfs): 0.1 1.7 0.7 0.1 0.0 0.9
Dischame added by operator. -- --- -- -- --- --
Total discharge 0 (cts : 4.0 1.8 0.9 0.2 1.61 0.9

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.0·t6 0.016 0.016 0.016
Longitudinal slope S (Wit): 0.0266 0.0266 0.0266 0.0266 0.012t 0.0121
Inlet type (1=grate. 2=curb opening, 3=slotted): 3 1 3 1 3 1
Longitudinal profile (1=on-grade. 2=sag): 1 1 1 1 1 1
Gutter Configuration (1=roll. 2=Type 0 vertical. 3=6" Type B. 4=3" Type C): 2 2 2 2 4 4
Capture Ratio Used: 67% 50% 67% 50% 67% 50%
Inlet AOOT Std: C-13.60 C-15.92 C-13.60 C-15.92 C-i3.60 C-15.91
Grate width: -- 2 -- 2 -- 3
Grate length: -- 3.3 -- 3.3 -- 3.3
Pavement cross-slope (Sx): 0.020 0.020 0.020 0.020 0.032 0.032
Width of gutter from flowline (It): 4.50 4.50 4.50 4.50 2.50 2.50
Gutter depression from horizonial (It): 0.094 0.094 0.094 0.094 0.052 0.052
Gutter cross-slope Sw: (S'w=Sw-Sxl 0.021 0.021 0.021 0.021 0.021 0.021
Flooded Width from flowline /tt): before inlet 10.01 7.3 5.7 3.0 6.2 5.1
Depth at flowline (It): before inlet 0.20 0.15 0.12 0.06 0.17 0.14
Water cross-area (sq.It): before inlet 1.01 0.55 0.33 0.10 0.58 0.39
VelOCity V fortoial diSCharge (fps): before inlet 3.94 3.22 2.73 1.82 2.82 2.41
Ratio of gutter depression flow to toial Q (Eod): 80.1% 92.3% 98.6% 100.0% 75.2% 82.4%
Equivalent cross-slope (Se): 0.021 0.021 0.021 0.021 0.024 0.023

GRATE INLETS ON-GRADE:
Ratio of grate fronial flow to toial flow: - 58.5% - 94.6% - 90.0%
Inlet fronial flow in cis (Qw): - 1.03 - 0.17 - 0.84
Vo for effective length (P-1-7/8. Chart 7 HEC 12): - 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): - 100.0% - 100.0% - 100.0%
Side flow in cis (Os): - 0.73 - 0.01 - 0.09
Effective grate length w/clogging: - 1.65 - 1.65 - 1.65
Fraction of Side flow interception (Rs): - 4.9% - 12.5% - 12.1%
Grate Efficiency (E): - 60.5% - 95.3% - 91.2%
Total flow intercepted (cis): 1.07 0.17 0.85
Grate flow""y (ets : 0.70 0.01 0.08

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for toial interception (It): w/clogging 65.9 - 35.2 - 33.1 -
Length of Inlet provided L (It): 25 25 10
Interception for length L (cis): 2.29 - 0.80 - 0.78 -
Efficiencv for lenath L: 0.58 - 0.89 - 0.48 -
Slotted drain or curb ooenlna flow""v lets: 1.68 0.10 0.85

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It):
Capacily of grate in a sag (3-sided weir): - - - - - -
Capacity of grate in a sag (4-sided weir): - - - - -- -
Length provided of curb-opening or slotted drain at sag:
Capacity of curb-opening or slotted drain in a sag (weir): - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic diff. in approach grades) (%): - - - - - -
K = Min(LclA.167) (Table 5, HEG-12): - - - - - -
Flanking inlets maximum disiance (It): - - - - - -
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ADOT - Ultimate Condition
HEC-12 Analysis
Pavement Drainage
RMF - Broadway Rd Ramp D
JOB: RMF - University to Soufhern - Broadway Road Ramp D Gapture Ratios: 50% 67% 80% 50%
Inlet Number: 675 676 677 678 679

Return Period: 10 10 10 10 10
Allowable Spread: 8 8 8 8 8

RATIONAL METHOD HYDROLOGY COMPUTATION: => => => => =>
Structure Station: 15+40 19+70 23+00 23+70 24+60
Location DeSCription: Grate Grate Grate Grate Grate
Pavement Area (ae): 0.481 0.326 0.246 0.181 0.248
Sideslooe Area (ac): 0.628 0.772 0.748 0.236 0.313
Contributing watershed area acres: 1.109 1.098 0.994 0.417 0.561
Pavement Runoff Coefficient Co: 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.81 0.77 0.76 0.81 0.81
CA 0.90 0.85 0.76 0.34 0.45
Precipitation intensity (in/hr): 4.22 4.22 4.22 4.22 4.22
Subarea discharge Q (els): 3.8 3.6 3.2 1.4 1.9
Previous by-pass flow (els): 0.0 0.5 0.6 0.7 0.2
Discharoe added bv operator. -- --- -- -_. ---
Total discharae Q Icfs): 3.8 4.1 3.8 2.1 2.2

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.D16 0.016 0.016
Longitudinal slope S (ftlft): 0.0288 0.0288 0.0089 0.0043 0.0023
Inlet type (1 =grate. 2=curb opening, 3=slotted): 1 1 1 1 1
Longitudinal profile (1=on-grade. 2=sag): 1 1 1 t l'
Gutter Configuration (1='011, 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 3 3 3 3 3
capture Ratio Used: 50% 50% 50% 50% 50%
Inlet ADOT Std: C-15.91 C-15.91 C-15.91 C-15.91 C-·tS.91
Grate width: 3 3 3 3 3
Grate length: 3.3 3.3 3.3 3.3 3.3
Pavement cross-slope (Sx): 0.020 0.020 0.036 0.036 0.036
Width of gutter from flowline (ft): 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (ft): 0.17 0.17 0.17 0.17 0.17
Gutter cross-slooe Sw: (S'W=Sw-Sx) 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline It: before inlet 7.6 8,0 7.3 6.6 7.71
Depth at flowline (ft): before inlet 0.27 0.28 0.34 0.32 0.36
Water cross-area (sq.ft): before intet 0.73 0.79 1.07 0.89 1.16
Velocity V for total discharge (fps): before inlet 5.15 5.20 3.57 2.37 1.85
Ratio of gutter depression flow to total 0 (Eod): 81.7% 80.0% 77.2% 81.4% 75.3%
Equivalent cross-slope (Se): 0.059 0.058 0.061 0.062 0.060

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 86.1% 84.5% 82.9% 86.9% 81.2%
Inlet frontal flow in els (Ow): 3.26 3.47 3.17 1.82 1.75
Va foreffeClive length (P-1-718, Chart 7 HEC 12): 7.2 7.2 7.2 7.2 7.2
Fraction of frontal flow intercepted (Rf): 100.0% 100.0% 100.0% 100.0% 100.0%
Side flow in els (Os): 0.53 0.64 0.65 0.28 0.41
EffeClive grate length wlclogging: 1.65 1.65 1.65 1.65 1.65
Fraction of side flow interception (Ra): 2.2% 2.1% 7.2% 13.9% 20.0%
Grate Efficiency (E): 86.4% 84.8% 84.2% 88.7% 84.9%
Total flow intercenled (els\: 3.27 3.48 3.21 1.86 1.83
Grate flow-bv cls: 0.51 0.62 0.60 0.24 0.32

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): wlclogging - - - - -
Length of inlet provided L (ft):
Interception for length L (els): - - - - -
Efficienev for lenath L: - - - - -
Slotted drain or curb oDenlna flow-bv I cfs : - - - -I

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
capacity of grate in a sag (3-Sided weir): - - - - -
capacity of grate in a sag (4-sided weir): - - - - -
Length provided of curb-opening or slotted drain at sag:
Capacity of cUrb-opening or slotted drain in a sag (weir): - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - - - -
K = Min(LclA,167) (Table 5, HEC-12): - - - - -
Flanking inlets maximum distance (ft): - - - - -
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ADOT - ULTIMATE
Area Inlet Capacity Analysis
Median Drainage
RMF - 202L Median - 10 YR
JOB: RMF - University to Southern - Median Capture Ratios: 50% 67% 80% 50%,

Inlet Number: 200 202 206 213 217 221

Return Period: 10 10 10 10 10 10
Allowable Spread: na na na na na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 1310+95 1316+00 1322+50 1330+05 1337+00 1343+60
Location Description: Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet
Pavement Area (ac): 0.176 0.502 0.570 1.330 1.460 1.050
Sideslope Area (ac): 0.086 0.244 0.450 0.519 0.493 0.340
Contributing watershed area (acres): 0.262 0.746 1.020 1.849 1.953 1.390
Pavement Runoff Coefficient "C": 0.95 095 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.87 0.87 0.84 0.88 0.89 0.89

CA 0.23 0.65 0.86 1.63 1.73 1.24
Precipitation intensity (inlhr): 4.22 422 4.22 4.22 4.22 4.22
Subarea discharge Q (cfs): 1.0 2.7 3.6 6.9 7.3 5.2
Previous by-pass flow (cfs): 1.0 0.0 0.0 0.0 0.0 0.0
Discharge added by operator: --- --- ..- ..- -.. ---

Total discharge Q (cfs): 2.0 2.7 3.6 6.9 7.3 5.2

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (ftIft): 0.0125 0.0042 0.0006 0.0006 0.0006 0.0006

Inlet type (l=grate, 2=curb opening. 3=slolted): 1 1 1 1 1 1
Longitudinal profile (1 =on-grade, 2=sag): 2 2 2 2 2 2
Gutter Configuration (1 =roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3 3 3 3 3
Capture Ratio Used: 50% 50% 50% 50% 50% 50%

Inlet ADOT Std: C-15.80 C-1580 C-15.80 C-15.80 C-15.80 C-15.S0
Grate width: 2 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0.000 0.000 0.000 0.000
Width of gutter from flowline (tt): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from horizontal (tt): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowline (tt): before inlet NA NA NA NA NA NA
Depth at flowline (tt): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression flow to total Q (Eod): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - -- -- - -- -
Inlet frontal flow in cfs (Qw): - - - - - -
Va for effective length (P-1-7/8, Chart 7 HEC 12): - - - - -- ---
Fraction of frontal flow intercepted (RI): - - - - -- -
Side flow in cfs (Qs): - - - - -- -
Effective grate length w/clogging: - - - - -- -
Fraction of side flow interception (Rs): - - - - - -
Grate Efficiency (E): - - - - - -
Total flow intercepted (cfs): - - - - - -
Grate flow-by (cfs): - - - - - -
SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (It): w/clogging - - - - - -
Length of inlet provided L (It):
Interception for length L (cfs): - - - - -- -
Efficiency for length L: - - - - - -
Slotted drain or curb opening flow-by (cfs): - - - - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It): 0.37 0.48 0.55 0.75 0.80 0.62
capacity of grate in a sag (3-sided weir): 2.36 3.49 4.28 6.82 7.51 5.13
ICapacity of grate In a sag (4-slded weir): 3.41 5.01 6.11 9.71 10.7 7.31
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ADOT - ULTIMA TE
Area Inlet Capacity Analysis
Median Drainage
RMF - 202L Median - 10 YR
JOB: RMF - University to Southern - Median
Inlet Number: 226 2291 231 241 237 239

Return Period: 10 10 10 10 10 10
Allowable Spread: na na na na na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 1345+64 1349+10 1356+00 1363+05 1365+20 1366+95

Location Description: Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet

Pavement Area (ac): 0.419 0.628 1.200 1.030 0.340 0.340
Sideslope Area (ac): 0.142 0.238 0.479 0.480 0150 0.136

Contributing watershed area (acres): 0.5611 0.866 1.679 1.510 0.490 0.4761
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 095 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70

Composite Runoff Coefficient "Co: 0.89 0.88 0.88 0.87 0.87 0.88

CA 0.50 0.76 1.48 1.31 0.43 0.42

Precipitation intensity (in/hr): 4.22 4.22 4.22 4.22 4.22 4.22

Subarea discharge a (ets): 2.1 3.2 6.2 5.5 1.8 1.8
Previous by-pass flow (cfs): 0.0 0.0 00 0.0 0.0 0.0
Discharge added by operator. -- --- -- -- -- --
Total discharge Q (cfs): 2.11 3.21 6.21 5.51 1.81 1.81

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (tutt): 0.0006 0.0006 0.0006 0.0006 00006 0.0006

Inlet type (1=grate. 2=curb opening. 3=slotled): 1 1 1 1 1 1
Longitudinal profile (1=on-grade, 2=sag): 2 2 2 2 2 2
Guller Configuration (1=roll, 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 3 3 3 3 3 3

Capture Ratio Used: 50% 50% 50% 50% 50% 50%
Inlet ADOT Std: C-15.80 C-15.80 C-15.80 C-15.80 C-15.80 C-15.80

Grate width: 2 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0.000 0.000 0.000 0.000

Width of guller from flowline (tt): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from horizontal (tt): 0.00 0.00 0.00 0.00 0.00 0.00

Guller cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowline (tt): before inlet NA NA NA NA NA NA
Depth at flowline (tt): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.tt): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of guller depression flow to total a (Eod): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - --_. - - -
Inlet frontal flow in cfs (Ow): - - - - - -
Vo for effective length (P-1-7/8, Chart 7 HEC 12): - - - - - -
Fraction of frontal flow intercepted (RI): - - - - - -
Side flow in cts (as): - - - - - -
Effective grate length w/clogging: - - - - - -
Fraction of side fiow interception (Rs): - - - - - -
Grate Efficiency (E): - - - - - -
Total flow intercepted (cts): - - - - - -
Grate flow-by (ets): - - - - - --
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (tt): w/clogging - - - - - -
Length of inlet prOVided L (tt):
Interception for length L (cts): - - - - - -
Efficiency for length L: - - - - - -
Slotted drain or curb opening fiow-by (cts): - - - - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (tt): 0.50 0.58 0.70 0.65 0.40 0.49
Capacity of Qrate in a saQ 13-sided weir): 3.71 4.64 6.15 5.50 2.66 3.60

ICapaclty of grate in a sag (4-sided weir): 5.31 6.61 8.iiT 7.91 3.8 5.11
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ADOT - ULTIMATE
Area Inlet Capacity Analysis
Median Drainage
RMF - 202L Median - 10 YR
JOB: RMF. University to Southern - Median SAG
Inlet Number: 251 257 260 264 266 271

Return Period: 10 10 10 10 10 10
Allowable Spread: na na na na na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 1380+91 1386+20 1391+76 1393+02 1394+95 1402+50
Location Description: Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet
Pavement Area (ac): 0.970 1.390 1.150 0.625 1.520 2.030
Sideslope Area (ac): 0.850 0.360 0.383 0.212 0.516 0.628
Contributing watershed area (acres): 1.8201 1.7501 1.5331 0.8371 2.0361 2.6581
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 095 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.83 0.90 0.89 0.89 0.89 0.89
CA 1.52 1.57 1.36 0.74 1.81 2.37
Precipitation intensity (inlhr): 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge 0 (cis): 6.4 6.6 5.7 3.1 7.6 10.0
Previous by-pass fiow (cfs): 0.0 0.0 0.0 0.0 0.0 0.0
Discharge added by operator. -- --- -- --- --- ---
Total discharge Q (ets): 6.4 6.61 5.7\ 3.11 7.61 10.01

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (ft/tt): 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006
Inlet type (1 =grate, 2=curb opening, 3=slotted): 1 1 1 1 1 1
Longitudinal profile (1=on-grade. 2=sag): 2 2 2 2 2 2
Gutter Configuration (1=roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3 3 3 3 3
Capture Ratio Used: 50% 50% 50% 50% 50% 50%
Inlet ADOT Std: C-15.80 C-1580 C-15.80 C-15.80 ·C-15.80 C-15.80
Grate width: 2 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0000 0.000 0.000 0.000 0.000 0.000
Width of gutter from flowline (tt): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from horizontal (tt): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowline (tt): before inlet NA NA NA NA NA NA
Depth at flowline (tt): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.tt): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (Ips): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression flow to total 0 (Ead): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - - - - -
Inlet frontal flow in cis (Ow): - - - - - -
Vo for effective length (P-1-7/8, Chart 7 HEC 12): - - - - - -
Fraction of frontal flow intercepted (Rt): - - - - - -
Side flow in cis (Os): - - - - - -
Effective grate length w/clogging: - - - - - -
Fraction of side flow interception (Rs): - - - - - -
Grate Efficiency (E): - - - - - -
Total flow intercepted (cis): - - - - - -
Grate flow-by (cis): - - - - - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (tt~ w/clogging - - - - - -
Length of inlet provided L (tt):
Interception for length L (cis): - - - - - -
EffiCiency for length L: - - - - - -
Slotted drain or curb opening flow-by (cis): - - - - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 0.73 0.83 0.79 0.82 1.02 0.95
CaDacitv of orate in a sag (3-sided weir): 6.55 7.Q4 7.37 7.80 10.82 9.72
ICapacity of grate In a sag (4-slded weir): 9.41 11.31 10.5 11.1 15.5 13.9
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ADOT - ULTIMATE
Area Inlet Capacity Analysis
Median Drainage
RMF - 202L Median - 10 YR
JOB: RMF - University to Southern· Median
Inlet Number: 178 I 1821

Return Period: 10 10
Allowable Spread: na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 1411+58 1417+25
Location Description: Area Inlet Area Inlet
Pavement Area (ac): 0.907 1.020
Sideslooe Area (ac): 0.391 0.400

Contributing watershed area (acres): 1.2981 1.420/
Pavement Runoff Coefficient "C": 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70
Composite Runoff Coefficient "Co: 0.87 0.88
CA 1.14 1.25
Precipitation intensity (inlhr): 4.22 4.22
Subarea discharge 0 (cis): 4.8 5.3
Previous by-pass flow (cis): 0.0 0.0
Discharge added by operator. -- ---
Total discharge Q (cfs): 4.8 5.3

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016
Longitudinal slope S (fVft): 0.0006 0.0006
Inlet type (l=grate. 2=curb opening, 3=slotted): 1 1
Longitudinal profile (l=on-grade. 2=sag): 2 2
Gutter Configuration (1 =roll, 2=Type D vertical, 3=6- Type B, 4=3" Type C): 3 3
Capture Ratio Used: 50% 50%
Inlet ADOT Std: C-15.eO C-15.eO
Grate width: 2 2
Grate length: 30 3.0
Pavement cross-slope (Sx): 0.000 0.000
Width of gutter from flowlne (ft): 0.00 0.00
Gutter depression from horizontal (ft): 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000
Flooded Width from flowline (ft): before inlet NA NA
Depth at flowline (ft): before inlet 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00
Ratio of gutter depression flow to total 0 (Ead): 100.0% 100.0%
EqUivalent cross-slope (Se): 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - -
Inlet frontal flow in cis (Ow): - -
Vo for effective length (P-1-7/8, Chart 7 HEC 12): - -
Fraction of frontal flow intercepted (Rt): - -
Side flow in cis (Os): - -
Effective grate length w/clogging: - -
Fraction of side flow interception (Rs): - -
Grate Efficiency (E): - -
Total flow intercepted (cis): - -
Grate flow-by (cis): - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging - -
Length of inlet prOVided L (ft):
Interception for length L (cis): - -
Efficiency for length L: - -
Slotted drain or curb opening flow-by (cis): - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 1.00 1.00
Capacity of Qrate in a saQ (3-sided weir): 10.50 10.50

ICapacity of grate In a sag (4-5ided weir): 15.0 15.0
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ADOT - ULTIMATE
Area Inlet Capacity Analysis
Median Drainage
RMF - 202L Median - 50 YR
JOB: RMF - University to Southern - Median Capture Ratios: 50% 67% 80% 50%

Inlet Number: 200 202 207 213 217 221
Return Period: 50 50 50 50 50 50

Allowable Spread: na na na na na na
RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Slatlon: 1310+95 1316+00 1322+50 1330+05 1337+00 1343+60
Location Description: Area inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet
Pavement Area (ac): 0.176 0.502 0.570 1.330 1.460 1.050
Sideslope Area (ac): 0.086 0.244 0450 0.519 0.493 0.340
Contributing watershed area (acres): 0.2621 0.7461 1.0201 1.8491 1.9531 1.3901
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.87 0.87 0.84 0.88 0.89 0.89
CA 0.23 0.65 0.86 1.63 1.73 1.24
Precipitation intensity (inlhr): 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge a (cfs): 1.3 3.8 5.0 9.5 10.2 7.2
Previous by-pass flow (cfs): 1.0 0.0 0.0 0.0 0.0 0.0
Discharge added by operator: --- --- -- -- -- --
Tolal discharge Q (ets): 2.3 3.8 5.0 9.5 10.2 7.21

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (ft/ft): 0.0125 0.0042 0.0006 0.0006 00006 0.0006
Inlet type (l=grate. 2=curb opening. 3=slotted): 1 1 1 1 1 1
Longitudinal profile (l=on-grade, 2=sag): 2 2 2 2 2 2
Gutter Configuration (l=roll. 2=Type D vertical, 3=6" Type B. 4=3" Type C): 3 3 3 3 3 3
Capture Ratio Used: 50% 50% 50% 50% 50% 50%
Inlet ADOT Std: C-10.80 C-15.aO C-l0.aO C-15.80 C-15.80 C-15.80
Grate width: 2 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0.000 0.000 0.000 0.000
Width of gutter from flowline (ft): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from horizontal (ft): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowline (ft): before inlet NA NA NA NA NA NA
Depth at flowline (ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression flow to total a (Eod): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
EqUivalent cross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GBADE:
Ratio of grate frontal flow to total flow: - - - - - -
Inlet frontal flow in cts (Ow): - - - - - -
Vo for effective length (P-1-718, Chart 7 HEC 12): - - - - - --
Fraction of frontal flow intercepted (Rf): - - - - - -
Side flow in cts (as): - - - - - -
Effective grate length wlclogging: - - - - - -
Fraction of side flow interception (Rs): - - - - - -
Grate Efficiency (E): - - - - - -
Total flow intercepted (cts): - - - - - -
Grate flow-by (cfs): - - - - - -

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging - - - - - -
Length of inlet provided L (tt):

Interception for length L (cfs): - - - - - -
Efficiency for length L: - - - - - -
Slotted drain or curb opening flow-by (cts): - - - - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 0.38 O.4g 0.57 1.00 1.00 0.66
Capacity of grate in a sag (3-sided weir): 2.46 3.60 4.52 10.50 10.50 5.63

1Capacity of grate in a sag (4-slded weir): 3.51 5.1\ 6.51 15.0 15.0 8.0
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ADOT - ULTIMA TE
Area Inlet Capacity Analysis
Median Drainage
RMF - 202L Median - 50 YR
JOB: RMF - University to Southern - Median
Inlet Number: 2261 2291 231 1 241 I 237/ 2391

Return Period: 50 50 50 50 50 50
Allowable Spread: na na na na na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 1345+64 1349+10 1356+00 1363+05 1365+20 1366+95

Localion Description: Area Inlet Area Inlel Area Inlet Area Inlel Area Inlet Area Inlet
Pavemenl Area (ac): 0.419 0.628 1.200 1.030 0.346 0.340
Sideslooe Area (ac): 0.142 0.238 0.479 0.480 0.151 0.136
Contributing watershed area acres): 0.561 0.866 1.679 1.510 0.497 0.476
Pavement RunoTT Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff Coefficient "C": 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "C": 0.89 0.88 0.88 0.87 0.87 0.88
CA 0.50 0.76 1.48 1.31 0.43 0.42
Precipitation intensity (in/hr): 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge 0 (cis): 2.9 4.5 8.6 7.7 2.5 2.5
Previous by-pass flow (cis): 0.0 0.0 0.0 0.0 0.0 0.0
Discharae added bv operator: --- -- -- --- --- ---
Total discharge Q (cis: 2.9 4.5 8.6 7.7 2.5 2.5

SHOULDER ANp GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (Nft): 0.0006 0.0006 0.0006 0.0006 00006 0.0006
Inlet type (1=grate. 2=curb opening, 3=slotted): 1 1 1 1 1 1
Longitudinal profile (1=on-grade, 2=sag): 2 2 2 2 2 2
Gutter Configuration (1 =roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3 3 3 3 3
Capture Ratio Used: 50% 50% 50% 50% 50% 50%
Inlet ADOT Std: C-15.80 C-15.80 C-15.60 C-15.80 C-15.BO C-15.80
Grate width: 2 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0000 0.000 0.000 0.000 0.000 0.000
Width of gutter from flowline (ft): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from horizontal (ft): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowline (ft~ before inlet NA NA NA NA NA NA
Depth at flowline (ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (Ips): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression flow to total 0 (Eod): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Equivalent cross-slope (Se~ 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - - - - -
Inlet frontal flow In cfs (Qw): - - - - - -
Vofor effective length (P-1-7/8, Chart 7 HEC 12): - - - - - -
Fraction of frontal flow intercepted (Rt): - - - - - -
Side flow in cis (Os): - - - - - -
Effective grate length w/clogging: - - - - - -
Fraction of side flow interception (Rs): - - - - - -
Grate EffiCiency (E): - - - - - -
Total flow intercepted (cis): - - - - - -
Grate flow-by (cis): - - - - - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging - - - - - -
Length of inlet provided L (ft):
Interception for length L (cis): - - - - - -
Efficiency for length L: - - - - - -
Slotted drain or curb opening flow-by (cis): - - - - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 0.52 0.60 0.75 0.70 0.43 0.51
CaoaCitv of arate in a saa 13-sided weir): 3.94 4.88 6.82 6.15 2.96 3.82
IcapacIty of grate In a sag (4-slded weir): 5.61 7.01 9.7/ 8.81 4.21 5.51
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ADOT- ULTIMATE
Area Inlet Capacity Analysis
Median Drainage
RMF - 202L Median - 50 YR
JOB: RMF - University to Southern - Median SAG
Inlet Number: 251 I 2571 2601 2641 2661 271 1

Return Period: 50 50 50 50 50 50
Allowable Spread: na na na na na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 1380+91 1386+20 1391+76 1393+02 1394+95 1402+50
Location Description: Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet
Pavement Area (ac): 0.970 1.390 1.150 0.625 1520 2.030
Sideslope Area (ac): 0.850 0.360 0.383 0.212 0.516 0.628
Contributing watershed area acres : 1.820 1.750 1.533 0.837 2.036 2.658
Pavement Runoff CoeT1lclent "Coo: 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.83 0.90 0.89 0.89 0.89 0.89
CA 1.52 1.57 1.36 0.74 1.81 2.37
Precipitation intensity (in/hr): 5.86 5.86 5.86 5.86 5.86 5.86
Subarea discharge 0 (cfs): 8.9 9.2 8.0 4.3 10.6 13.9
Previous by-pass flow (cfs): 0.0 00 00 0.0 0.0 0.0
Discharae added by operator. --- -- - -- --- ---
Total discharge Q cfs: 8.9 9.2 8.0 4.31 10.6\ 13.9\

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (Mt): 0.0006 00006 0.0006 0.0006 0.0006 0.0006
Inlet type (1=grate. 2=curb opening. 3=slotted): 1 1 1 1 1 1
Longitudinal profile (1=on-grade. 2=sag): 2 2 2 2 2 2
Gutter Configuration (1=roll, 2=Type D vertical. 3=6" Type S, 4=3" Type C): 3 3 3 3 3 3
Capture Ratio Used: 50% 50% 50% 50% 50% 50%
Inlet ADOT Std: C-15.80 C-15.80 C-15.80 C-15.80 C-15.80 C-15.80
Grate width: 2 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0000 0.000 0.000 0.000 0.000 0.000
Width of gutter from flowline (ft): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from horizontal (ft): 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowline (ft): before inlet NA NA NA NA NA NA
Depth at flowline (ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.ft): before Inlet 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression flow to total 0 (Ead): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - - - - -
Inlet frontal flow in cfs (Ow): - - - - - --
Va for effective length (P-1-7/8, Chart 7 HEC 12): - - - - - -
Fraction of frontal flow intercepted (Rf): - - - - - -
Side flow in cfs (Os): - - - - - -
Effective grate length w/clogging: - - - - - -
Fraction of side flow interception (Rs): - - - - - -
Grate Efficiency (E): - - - - - -
Total flow intercepted (cfs): - - - - - -
Grate flow-by (cfs): - - - - - -
SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging - - - - - -
Length of inlet provided L (ft):
Interception for length L (cfs): - - - - - -
Efficiency for length L: - - - - - -
Slotted drain or curb opening flow-by (cfs): - - - - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 0.76 0.86 0.82 0.85 1.06 1.05
Capacitv of grate in a saa (3-sided weir): 6.96 8.37 7.80 8.23 11.46 11.30
Capacity of grate in a sag (4-sided weir): 9.91 12,01 11.11 11.81 16.41 16.11
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ADOT - ULTIMATE
Area Inlet Capacity Analysis
Median Drainage
RMF - 202L Median - 50 YR
JOB: RMF - University to Southern - Median
Inlet Number: 1781 1821

Return Period: 50 50
Allowable Spread: na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 1411+58 1417+25
Location Description: Area Inlet Area Inlet
Pavement Area (ac): 0.907 1.020
Sideslope Area (ac): 0.391 0.400
Contribulino watershed area (acres): 1.298 1.420
Pavement Runoff Coefficient "Co: 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 070
Composite Runoff Coefficient "Co: 0.87 0.88
CA 1.14 1.25
Precipitation intensity (in/hr): 5.86 5.86
Subarea discharge Q (cis): 6.7 7.3
Previous by-pass flow (cfs): 0.0 0.0
Discharge added bvoperator. - ---
Total discharge Q lets): 6.71 7.3\

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016
Longitudinal slope S (Wit): 0.0006 0.0006
Inlet type (1=grate. 2=curb opening. 3=sI0Iled): 1 1
Longitudinal profile (1 =on-grade. 2=sag): 2 2
Guller Configuration (l=roll. 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3
Capture Ratio Used: 50% 50%
Inlet ADOT Sid: C-15.80 C-15.80
Grate width: 2 2
Grate length: 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000
Width of guller from flowline (It): 0.00 0.00
Guller depression from horizontal (It): 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000
Flooded Width from flowline (It): before inlet NA NA
Depth at flowline (It): before inlet 0.00 0.00
Water cross-area (sq.It): before inlet 000 0.00
Velocity V for total discharge (fps~ before inlet 0.00 0.00
Ratio of guller depression flow to total Q (Ead): 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - -
Inlet frontal flow in cis (Ow): - -
Va for effective length (P-1-7/8, Chart 7 HEC 12): - -
Fraction of frontal flow intercepted (Rt): - -
Side flow in cis (Qs): - -
Effective grate length w/clogging: - -
Fraction of side flow interception (Rs): - -
Grate Efficiency (E): - -
Total flow intercepted (cis): - -
Grate flow-by (cis): - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GBADE:
Length required for total interception (It): w/clogging - -
Length of inlet provided L (It):
Interception for length L (cis): - -
Efficiency for length L: - -
Siolled drain or curb opening flOW-by (cis): - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 1.00 1.00
Caoacitv of orate in a sag C3-sided weir): 10.50 10.50
ICapaclly of grate In a sag (4-slded weir): 15.01 15.01
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ADOT - ULTIMA TE
Area Inlet Capacity Analysis
Roadside Drainage
RMF - Roadside - 10 YR
JOB: RMF· University to Southern· Roadside Capture Ratios: 50'% 67% 80% 50%

Inlet Number: 205 210 212 216 219 225 230 232

Return Period: 10 10 10 10 10 10 10 10
Allowable Spread: na na na n. no n. na no

RATIONAL METHOO HYDROLOGY COMPUTATION:
Structure Station: 1318+36 1327+12 1330+00 1336+60 1341+30 1345+64 1351+10 1356+00

202 Mod CL 202 Mod CL 202 Mod CL 202 Mod CL 202 Mod CL 202 Mod CL 202 Mod CL 202 Mod CL
Location Description: Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet

Pavement Area (ae): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SidesloDe Area (ac): 1.500 0.324 1.000 1.450 0.595 0.794 1.120 0.470

Contributing watershed area {acres: 1.500 0.324 1.000 1.450 0.595 0.794 1.120 0.470
Pavement Runoff Coefficient "e"; 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70

Composite Runoff Coefficient "e": 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70

CA 1.05 0.23 0.70 1.02 0.42 0.56 0.78 0.33
Precipitation intensity (inlhr): 4.22 4.22 422 4.22 4.22 4.22 4.22 4.22

Subarea discharge a (cfs): 4.4 1.0 3.0 4.3 1.8 2.3 3.3 1.4
Previous by-pass flow (cfs): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Discharge added by ooerator:
Total discharge Q (cfs): 4.4 1.0 3.0 4.3 1.8 2.3 3.3 1.4

SHOULDER AND GUTTER CONFIGURATIQN:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.015 0.016 0.016
Longrtudinal slope S (ft/It): 0.0125 0.0042 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006
Inlet1ype (l=grate. 2=curb opening, 3=Slotted): 1 I 1 1 1 I 1
Longitudinal profile (1 =on-grade, 2=sag): 2 2 2 2 2 2 2
Gutter Configuration (l=roll, 2=Type 0 vertical, 3=6" Type B. 4=3" Type C): 3 3 3 3 3 3 3 3
capture Ratio Used: 50% 50% 50% 50% 50% 50% 50% 50%

Inlet ADOT Std: C·15.81 C·15.8·1 e-15.81 C-15.81 v15.81 C-15.81 C~15.81 C-15.81

Grate width: 2 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Width of gutter from flowline (tt): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from honzontal (tt): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowline (tt): before inlet NA NA NA NA NA NA NA NA
Depth at flowline (tt): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression flow to total a (Ead): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Equivalent cross-slope (So): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GRADE:

Ratio of grate frontal flow to total flow:
Inlet frontal flow in cfs (Qw):
Vo for effective length (P·I-7/8, Chart 7 HEC 12):
Fraction of frontal flow intercepted (Rf):
Side flow in cis (Os):
Effective grate length w/dogging:
Fraction of side flow interception (Rs):
Grate Efficiency (E):
Total flow intercepted (cis):
Grate flow-by (cis):

SLOTTED DRAINS AND CURB OPENING INLETS ON=!lRADE:
Length required for total interception (tt): w/dogging
Length of inlet proVided L (It):
Interception for length L (cis):
Efficiency for length L:
Slotted drain or curb opening flow-by (cis):

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sao (n): 0.67 0.42 0.67 0.67 0.67 0.67 0.67 0.67
caoacitY of grato In a sag (3-slded wolr): 5.76 2.86 5.76 5.76 5.76 5.76 5.76 5.76
capacity of grate In a sag (4-sided weir): 8.2 4.1 8.2 8.2 8.2 8.2 8.2 8.2
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ADOT- ULTIMATE
Area Inlet Capacity Analysis
Roadside Drainage
RMF - Roadside - 10 YR
JOB: RMF· University to Southern. Roads/de
Inlet Number. 234 236 240 252 262 263 269 273

Return Period: 10 10 10 10 10 10 10 10

Allowable Spread: na na na na na na na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 1358+95 1363+05 1387+05 1379+80 1393+45 1393+01 1398+90 1394+05

202Med CL 202 Med CL 202 Med CL 202 Med CL 202 Med CL 202Med CL 202Med CL 202 Med CL

location Description: Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet

Pavement Area (ae): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Sideslope Area (ac): 0.686 1.230 1.000 0.221 1.070 t.200 0.977 2.310

Contributina watershed area (acres: 0.686 1.230 1.060 0.221 1.070 1.200 0.977 2.310
Pavement Runoff Coefficient nCR: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient ·C": 0.70 0.70 0.70 0.70 O.iO 0.70 0.70 0.70

Composite Runoff Coefficient "e": 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70

CA 0.48 0.B6 0.74 0.15 0.75 0.84 0.88 1.62

Precipitation intensity (inlhr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge a (cis): 2.0 3.6 3.1 0.7 3.2 3.5 2.9 6.8
Previous by-pass flow (cfs): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Discharge added by ooerator:
Total discharge Q (cfs): 2.0 3.6 3.1 0.7 3.2 3.5 2.9 8.8

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (ftIft): 0.0006 0.0006 0.0006 0.0006 0.0006 0.0000 0.0006 0.0000
Inlet type (1=grate, 2=curb opening, 3=slotted): 1 1 1 1 1 1
Longitudinal profile (1=on.grade, 2=sag); 2 2 2 2 2 2 2 2
Gutter Configuration (1=roll. 2=Type 0 vertical, 3=6' Type B. 4=3' Type C): 3 3 3 3 3 3 3 3
Capture Ratio Used: SO'" 50% SO'" 50% 50% 50% 50% 50%

Inlet AOOT Sid: G-15.81 C·15.81 C-15.81 C-15.81 C-15.81 G-15.81 G-15.81 C-15.81

Grate width: 2 2 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Width of gutter from nowline (It): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from horizontal (tt): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowline (tt): before inlet NA NA NA NA NA NA NA NA
Oeplh at flowline (It): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression now 10 total a (Ead): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0'"
Equivalent cross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON,GRADE:

Ratio of grate frontal now to total now:
Inlet frontal now in cis (Ow):
Vo for effective length (P-1-7f8, Chart 7 HEC 12):
FradHJn of frontal flow intercepted (Rf):
Side now in cis (OS):
Effective grate length w/dogging:
Fraction of side flow interception (Rs):
Grate Efficiency (E):
Total now intercepted (cis):
Grate now-by (cis):

SLOTTED DRAINS AND CURB OPENING INLETS ON,GRAOE:
Length required for total interception (It): wfciogging
Length of inlet proVided L (It):
InterceptIOn for length L (cis):
Efficiency for length L:
Siolled drain or cuI\) opening fIow-by (cis):

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sao {ttl: 0.87 0.67 0.67 0.42 0.87 0.67 0.67 1.10
(;apacllv 01 grale In a saa la-sided weir: 5.76 5.71 5.78 2.88 5.78 5.78 5.78 12.11
capacity of grate in a sag (4-Sided weir): 8.2 8.2 8.2 4.1 8.2 8.2 8.2 17.3
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ADOT- ULTIMATE
Area Inlet Capacity Analysis
Roadside Drainage
RMF - Roadside - 10 YR

JOB: RMF· University to Southern· Roadside
Inlet Number: 274 275 358 359 410 411 627 628

Return Period: 10 10 10 10 10 10 10 10
Allowable Spread: na na na n. na no na na

RATIONAL METHOO HYOROLOGY COMPUTATION:
Structure Station: 1410+00 1417+35 27+23 34+24 20+35 33+93 18+30 21+10

202 Mod CL 202 Mod CL EBCR2 EBCR2 WBCRl WBCRl Bwy Ramp-B BwyRamp-B
location Description: Area Inlet Area Inlet Area Inlet Area lolet Area Inlet Area Inlet Area Inlet Area Inlet
Pavement Area (ac): 0.000 0.000 0.000 0000 0.000 0.000 0.000 0.000
Sideslope Area (ac): 1.490 0.303 0.526 0.550 0.208 0.560 0.883 0.203
Contributlna watershed area (acres: 1.490 0.303 0.528 0.550 0.208 0.580 0.883 0.203
Pavement Runan Coefficient ~C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient Me": 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "e": 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
CA 1.04 0.21 0.37 0.39 0.15 0.39 0.62 0.14
Precipitation intensity (inlhr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge Q (cfs): 4.4 0.9 1.6 1.6 0.6 1.7 2.6 0.6
Previous by-pass flow (cfs): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Discharge added bv ooerater:
Total dlscharao Q (cfs); 4.4 0.9 1.8 1.6 0.6 1.7 2.6 0.8

SHOULDER ANO GUTTER CONFIGURATION;
Manning's n: 0.Q16 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (ftlft): 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006
Inlet type (l=grate. 2=curb opening, 3=slotted): 1 1 1 1 1 1 1 1
Longitudinal profile (1=on-grade, 2=sag): 2 2 2 2 2 2 2
Gutt'" Configuration (l=roll, 2=Type 0 vertical, 3=6" Type B. 4=3" Type C): 3 3 3 3 3 3 3 3
Capture Ratio Used: 50% 50% 50% 50% 50% 50% 50% 50%
Inlet ADOT Sid: G-15.81 C-15.S1 C-15.81 C-15.81 G-15.81 C15.81 e-15.81 C-15.81

Grate width: 2 2 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Pavement croS&-slope (Sx): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Width of gutter from flowline (tt): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from horizontal (tt): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross~slopeSw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowline (tt): before inlet NA NA NA NA NA NA NA NA
Depth at flowline (tt): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression flow to total Q (Ead): 100.0"'- 100.0"'- 100.0"'- 100.0% 100.0% 100.0% 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON§RADE:
Ratio of grate fmntal flow to total flow:
Inlet frontal flow in cfs (Ow):
Va for effective length (P-1-7/8. Chart 7 HEC 12):
Fraction of frontal flow intercepted (Rij:
Side flow in cis (05):
Effective grate length w/cJogging:
Fradion of side flow Interception (Rs):
Grate Efficiency (E):
Total flow intercepted (cis):
Grate flow-by (cis):

SLOTTEO DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging
Length of inlet provided L (ft):
Interception for length L (cis):
Efficiency for length L:
Siotted drain or curb opening flow-by (cis):

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sao (ft : 1.10 0.67 0.67 0.67 0.67 0.67 0.67 0.42
caDaCitY of arate In a sag 3-slded weir ~ 12.11 5.78 5.76 5.78 5.78 5.78 5.78 2.88
Capacity of grate in a sag (4-sided weir): 17.3 8.2 8.2 8.2 8.2 8.2 8.2 4.1
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ADOT - ULTIMATE
Area Inlet Capacity Analysis
Roadside Drainage
RMF - Roadside - 10 YR
JOB; RMF· University to Southern - Roadside
Inlet Number: 653 654 680

Return Period: 10 10 10

Allowable Spread: na na n.

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 18+40 22+90 21+55

BwyRamp-C ·BwyRamp.C BwyRamp·D

Location Description: Area Inlet Area Inlet Area Inlet

Pavement Area (ae): 0.000 0.000 0.000

Sideslope Area (3e); 0.338 0.333 1.380
Contributina watershed area acres): 0.338 0.333 1.380
Pavement Runoff Coefficient "e": 0.95 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70 0.70

Composite Runoff COefficient "C": 0.70 0.70 0.70

CA 0.24 0.23 0.97
Precipitation intensity (inlhr): 4.22 4.22 4.22

Subarea discharge Q (cfs): 1.0 1.0 4.1
Previous by·pass f10Vt1' (cis): 0.0 0.0 0.0
Discharge added by operator. ..- _. ---
Total discharge Q efs: 1.0 1.0 4.1

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016

Longttudinal slope S (ftlft): 0.0006 0.0006 0.0006

Inlet type (1=grate, 2=curb opening, 3=slotted): 1 1 1
Longitudinal profile (1=on-grade, 2=sag): 2 2 2
Gutter COnfiguration (1=roll. 2=Type 0 vertical, 3==6" Type B, 4=3" Type C): 3 3 3

Capture Ratio Used: 50% 50% 50%

Inlet ADOT Sid: G-15.81 C·15.81 C-15.81

Grate width: 2 2 2
Grate length: 3.0 3.0 3.0
Pavement cmss--slope (Sx): 0.000 0.000 0.000
Width of gutter from flowline (ft): 0.00 0.00 0.00
Gutter depression fmm horizontal (tt): 0.00 0.00 0.00

Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000
Flooded Width from flowline (ft): before inlet NA NA NA
Depth at flowline (ft): before inlet 0.00 0.00 0.00
Water cross-area (sq,ft): before iniet 0.00 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00 0.00
Ratio of gutter depression flow to total Q (E.od): 100.0% 100.0% 100.0%
Equivalent cross--slope (Se): 0.000 0.000 0.000

GRATE INLETS ON:GRADE:
Ratio of grate fmntal flow to total flow: - - -
Inlet frontal flow in cts (Qw): - - -
Va for effective iength (P-1-7fB, Chart 7 HEC 12): - - -
Fraction of frontal flow intercepted (Rf): - - -
Side flow in cts (Os): - - -
Effective grate length w/dogging: - - -
Fraction of side flow interception (Rs): - - -
Grate Efficiency (E): - - -
Total flow Intercepted (cis): - - -
Grate flOW-by (cts): - -- -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
length required for total interception (tt): w/clogging - - -
Length of inlet provided L (ft):
Interception for length l (cfs): - - -
Efficiency for length l: - - -
Slotted drain or curb opening flow-by (cts): - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sao ft: 0.67 0.67 1.00
capacity of arate In a saa 3-sided weir: 5.78 5.78 10.50
capacity of grate in a sag (4-sided weir): B.2 B.2 15.0
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ADOT- ULTIMATE
Area Inlet Capacity Analysis
Roadside Drainage
RMF - Roadside - 50 YR
JOB: RMF - University to Southern· Roadside Capture Ratios: 5Qt'~ 67:'/:-, 80% 50%
Inlet Number: 205 210 212 216 219 225 230 232

Return Period: 50 50 50 50 50 50 50 50
Allowable Spread: na na no no no no n. n.

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 1318+36 1327+12 1330+00 1336+60 1341+30 1345+64 1351+10 1356+00

202 Med CL 202 Med CL 202 Med CL 202 Mad CL 202 Med CL 202 Med CL 202 Med Cl 202 Med Cl
Location Description: Area Inlet Area Inlet Area Intel Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet

Pavement Area (ae): 0000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Sideslope Area (ae): 1.500 0.324 1.000 1.450 0.595 0.794 1120 0.470
Contributing watershed area (acres): 1.500 0.324 1.000 1.450 0.595 0.794 1.120 0.470
Pavement Runoff Coefficient ~C~: 0.95 0.95 OBS 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient ·C-: 0.70 070 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient MC-: 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
CA 1.05 0.23 0.70 1.02 0.42 0.56 0.78 0.33
Precipitation intensity (inlhr): 5.80 5.80 5.86 5.86 5.86 5.00 5.86 5.86
Subarea discharge Q (efs): 6.2 1.3 4.1 5.9 2.4 3.3 4.6 1.9
Previous by·pass flow (efs): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Discharae added by operator:
Total discharge Q lefs): 8.2 1.3 4.1 5.9 2.4 3.3 4.6 1.9

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.01;3 0.016 0.016 0.016 0.016 0,018 0.016
Longitudinal slope S (ftltt): 0.0125 0.0042 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006
Inlellype (l=grate, 2=curb opening, 3=sloned): I 1 1 , 1 I I
Longitudinal profile (1=on-grade, 2=sag): 2 2 2 2
Gutter Connguration (l=roll, 2=Type 0 vel1ical, 3=6- Type B, 4=3- Type C): 3 3 3 3 3 3 3
Capture Ratio Used: 50% 50% 50% 50% 50% 50"" 50% 50%
Inlet ADOT SId: (;..15.81 C·tS.8! C-'5.81 C-1S.81 C·IS.81 C·15.8i e-'581 C·15.81
Grate width: 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 o.om 0.000 0000 0.000 0.000 0.000 0.000
Width of gutter from flowline (ft): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from horizontal (ft): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross·skJpe Sw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowtine (tt): before inlet NA NA NA NA NA NA NA NA
Depth at flowline (ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Water acss-area (sq.ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vek>dty V for total discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression f\o\.y to total a (Eod): 1(1).0010 100.0% 100.Q%, 100.0% 100.0% 10<10% 100.0% 100.0%
Equivalent cross--sk>pe (Se): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow:
Inlet frontal flow in cfs (Ow):
Va for effective length (P-1·7/B, Chart 7 HEC 12):
Fradion of frontal now intercepted (Rt):
Side flow in c1s (as):
Effective grate length w/dogging:
Fraction of side flow interception (Rs):
Grate Efficiency (E):
Total now intercepted (els):
Grate fIow-by (els):

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/dogging
Length of inlel provided L (ft):
Interception for length L (efs):
Efficiency for length L:
Slotted drain or curb opening flow-by (ds):

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag ,ft : 0.67 OA2 0.67 0.67 0.67 0.67 0.67 0.67
Capacity of grate In iii sag 13-slded weir): 5.76 2.38 5.76 5.78 5.78 5.76 5.78 5.78
Capacity of grate in OJ sag {4--sided weir}: 8.2 4.1 8.2 8.2 8.2 8.2 8.2 8.2

I l:\PROJECTS\11230 RMF· University to Southem\Omg\HEC-l2\95%\RMFUS MedianAndRoadside_lnletCapadty_95%.xls
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ADOT- ULTIMATE
Area Inlet Capacity Analysis
Roadside Drainage
RMF - Roadside - 50 YR
JOB: RMF - University to Southern - Roadside
Inlet Number- 234 236 240 252 262 263 269 273

Return Period: 50 50 50 50 50 50 50 50
Allowable Spread: n. n. n. n. ne n. n. n.

RATIONAL METHOD HYDROLOGY COMPUTATION:

Structure Station: 1358+95 1363+05 1367+05 1379+80 1393+45 1393+01 1398+90 1394+05

202 Mad CL 202 Mad CL 202 Mad CL 202 Mad Cl 202 Mod CL 202 Med Cl 202 Med CL 202 Mad CL

Location Descnption: Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area lnlel Area Inlet Area Inlet

Pavement Area (ae): 0.000 0.000 0000 0000 0.000 0.000 0.000 0.000
Sideslooe Area (ac): 0.686 1.230 1.000 0.22' 1.070 1.200 0.977 2.310
Contributing watershed area (acres): 0.686 1.230 1.060 0.221 1.070 1.200 0.977 2.310
Pavement Runoff Coefficient ·C~: 095 0.95 0.95 0.95 0.95 005 095 0.95
Sideslope Runoff Coefficient "C~: 0.70 0.70 070 0.70 0.70 0.70 0.70 0.70
COmposite Runoff Coefficient ~C·: 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
CA 0.48 0.86 0.74 0.15 0.75 0.84 0.68 1.62
Precipitation intensity (inlhr): 5.85 5.85 581,3 5.86 5.86 5.80 5.85 5.86

Subarea discharge a (cfs): 2.8 5.0 4.3 0.9 4.4 4.9 4.0 9.5
Previous by-pass flow (cfs): 0.0 0.0 CO 00 0.0 0.0 0.0 0.0
Discharae added by ooeralor.
Total discharge Q cfs): 2.8 5.0 4.3 0.9 4.4 4.9 4.0 9.5

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.015 0.016 0.016 0.01e 0.016 0.016
Longitudinal slope S (Wtt): 0.0006 0.0000 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006
Inlet type (1=grate, 2=curb opening. 3=slotted): , 1 1 I I 1 1
longitudinal profile (1=on.grade. 2=.sag): 2 2 2
Gutter Configuration (1=roll. 2=Type 0 vertical. 3=6- Type B, 4=3- Type C): 3 3 3 3 3 3 3 3
Capture Ratio Used: 50% 50% 50% 50% 50% 50% 50% 50"k
Inlet ADOT Std: C-15.81 C-t5.B1 C-15.81 C-15.81 G-1581 G-15.8! C-15.81 C-15.81

Grate width: 2 2 2 2 2 2 2
Grate length: 3.0 30 30 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Wtdth of gutter from flowline (tt): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from hOrizontal (ft): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width from flowline (ft): before inlet NA NA NA NA NA NA NA NA
Depth at fIowtine (tt): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.tt): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vek>city V for total discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression flow 10 total a (Eed): 100.0% 100.0% 100.0% 100.0'% 100.0% 100.0% 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GRAOE:

Ratio of grate frontal flow to total Oow:
Inlet frontal flow in cfs (Ow):
Va for effective length (P-1-7/8, Chart 7 HEC 12):
Fraetion of frontal flow intercepted (Rf):
Side flow in cfs (as):
Effective grate length w/clogging:
Fraction of side flow interception (Rs):
Grate Efficiency (E):
Total flow intercepted (cfs):
Grate flow-by (cis):

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRAOE:

Length required for total interception (ft): w/dogging
Length of inlet provided L (tt):

Interception for length L (ds):
Efficiency for length L:
Slotted drain or aJrb opening fIow-by (ds):

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:

Head available for weir flow at sao ft: 0.67 0.67 0.57 042 0.67 0.67 0.67 1.10
Capacity of grate In a sag (J.sided weir: 5.76 5.76 5.76 2.86 5.76 5.78 5.76 12.11
Capacity of grate in a sag (4-sided 'Neir): 82 8.2 82 4.1 8.2 8.2 8.2 17.3

I L:\PROJECTS\11230 RMF· University to SoLrthem\Omg\HEe-12\95%\RMFUS MedianAndRoadside_lnletcapacity_95%.xls
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ADOT- ULTIMATE
Area Inlet Capacity Analysis
Roadside Drainage
RMF - Roadside· 50 YR
JOB: RMF· University to Southern - Roadside
Inlet Number. 274 275 358 359 410 411 627 628

Return Period: 50 50 50 50 50 50 50 50
Allowable Spread: na na na na na na na na

RATIONAL METHOD HYOROLOGY COMPUTATION:
StflJeture Station: 1410+00 1417+35 27+23 34+24 20+35 33+93 18+30 21+10

202 Med CL 202 Med CL EBCR2 EBCR2 WBCR1 WBCR1 Bwy Ramp·S Bwy Ramp·B
Locatk>n Description: Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet
Pavement Area (ae): 0.000 0.000 0000 0.000 0.000 0.000 0.000 0.000
Sideslope Area (ae): 1.490 0.303 0.526 0.550 0.208 0.560 0.883 0.203
Contributing watershed area (acres: 1.490 0.303 0.526 0.550 0.208 0.560 0.883 0.203
Pavement Runoff Coefficient ·C: 095 0.95 0.95 0.95 0.95 095 095 0.95
Sideslope Runoff Coefficient ·C·: 0.70 070 070 0.70 070 0.70 070 0.70
COmposite Runoff Coefficient ·Coo: 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
CA 1.04 0.2' 0.37 0.39 0.15 0.39 0.62 0.14
Precipitation intensity (inlhr): 5.86 5.36 5.8f3 5.86 5.86 5.86 5.86 5.86
Subarea disdlarge a (cfs): 6.1 1.2 2.2 2.3 0.9 2.3 3.6 0.8
Previous by-pass flow (cfs): 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Oisd1arne added bv oooratoc
Total discharge Q (cfs): 6.1 1.2 2.2 2.3 0.9 2.3 3.6 0.8

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.015 0.016 a O~G 0016 0.016 0.016
Longitudinal slope S (ftlft): 0.0006 0.0006 0.0006 0.0006 0.0006 0,0006 0.0006 0.0006
Inlet type (l=grate, 2=curb opening, 3=slotted): 1 1 , I I , ,
Longitudinal profile (l=on-grade, 2=sag): 2 2 2 2 2 2
Gutter COnfiguration (l=roll, 2=Type 0 vertical, 3=6- Type B, 4=3- Type C): 3 3 3 3 3 3 3 3
Capture Ratio Used: 50% 50'4 50'4 50% 50% 50% 50% 50%
Inlet ADOT Std: C-15.Bl C·15.B' C·15.B1 C-15.81 G-t5.81 C15.81 C-15.81 C·15.81
Grate width: 2 2 2 2 2 2 2
Grate length: 30 3.0 3.0 3.0 3.0 30 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0000 0.000 0000 0000 0.000 0.000
Width of guner from flowline (tt): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from horizontal (tt): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-511) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
FkK>ded Width from flowline (tt): before inlet NA NA NA NA NA NA NA NA
Depth at fIowtine (tt): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of gutter depression flow to total a (Eed): '00.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0",,"
Equivalent cross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON:(;RADE:
Ratio of grate frontal flow to total flow:
Inlet frontal flow in as (Ow):
Vo for effective length (P·l-l18. Chan 7 HEC 12):
Fraction of frontal flow intercepted (Rf):
Side flow in cfs (as):
Effective grate length w/dogging:
Fraction of side flow interception (Rs):
Grate Effiaency (E):
Total flow intercepted (cfs):
Grate flow-by (cis):

SLOTTED DRAINS ANO CURB OPENING INLETS ON-GRADE:
Length required for total interception (ttl: w/clogging
Length of inlet provided L (ft):
Interception for length L (cfs):
Efficiency for length L:
Slotted drain or rom opening fIow.by (cfs):

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag tt): 1.10 0.67 0.67 0.67 0.67 0.67 0.67 0.42
Capacfty of grcllte In a 53g (3-slded weir): 12.11 5.76 5.76 5.78 5.76 5.76 5.78 2.86
Capacity of grate in a sag ("-sided weir); 17.3 8.2 8.2 8.2 8.2 8.2 8.2 4.1

I L;\PROJECTS\11230 RMF- University to Southem\Omg\HEC12\95%\RMFUS MedianAnclRoadside_lnletCapaOty_95%.xls
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ADOT - UL TIMA TE
Area Inlet Capacity Analysis
Roadside Drainage
RMF· Roadside - 50 YR
JOB: RMF - University to Southern· Roadside
Inlet Number:

Return Period:
Allowable Spread:

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station:

Location Desaiption:
Pavement Area (ae):
Sideslooe Area (ae):
Contributing watershed area (acres):
Pavement Runoff Coefficient ~C~:

Sidesk)pe Runoff Coefficient ·C-:
Composite Runoff Coefficient ·C-:
CA
Precipitation intensity (inlhr):
Subarea discharge a (ds):
Previous by·pass flow (cfs):
Discharge added by operator:
Total discharge Q (cfs):

SHOULDER AND GUTTER CONFIGURATION:
Manning's n:
longitudinal stope 5 (ftJfl):
Inlet type (1=grate, 2=curb opening, 3=sloned):
Longitudinal profile (1=on-grade. 2=sag):
Gutter Configuration (l=mll. 2=Type D venical, 3=6- Type B, 4=3- Type C):
Capture Ratio Used:
Inlet ADOT Sid:
Grate width:
Grate length:
Pavement cross-slope (Sx):
Width of gutter from flowtine (tt):
Gutter depression from horizontal (tt):
Gutter aoss-slope Sw: (S'w=Sw-Sx)
Flooded Width from fJowtine (tt): before inlet
Depth at flowline (ft): before inlet
Water cross-area (sq.ft): before inlet
Velocity V tor total discharge (fps): before inlet
Ratio of gutter depression flow 10 total a (Ead):
Equivalent aoss-sJope (se):

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow:
Inlet frontal flow in cfs (Ow):
Vo for effedive length (P-1-7/8, Chart 7 HEC 12):
Fradion of frontal flow intercepted (Rt):
Side flow in cfs (as):
Effective grate length w/c:togging:
Fraction of side flow interception (Rs):
Grate Efficiency (E):
Total flow intercepted (cfs):
Grate fIow-by (ets):

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for tota' interception (ft): w/dogging
Lenglh of inlet provided L (ft):
Interception for length L (cfs):
Efficiency for length L:
Slotted drain or ClJIb opon;ng fIow-by (ets):

653 654 680

50 50 50
no no no

18+40 22+90 21+55

Bwy Ramp·C Bwy Ramp·C Bwy Ramp-D

Area Inlet Area lnlel Area Inlet
0.000 0000 0000
0.338 0.333 1380
0.338 0.333 1.380
095 0.95 0.95
0.70 0.70 0.70
0.70 0.70 0.70
0.24 0.23 0.97
5.86 5.86 5.86

1.4 1.4 5.7
0.0 0.0 00

1.4 1.4 5.7

0.016 0.016 0.016
0.0006 0.0006 0.0006

1 1

2 2
3 3 3

50% 50"':' 50"':'
C-15.B1 C-15.B1 C-15.81

2 2
3.0 3.0 30

0.000 0.000 0000
0.00 0.00 0.00
0.00 0.00 0.00

0.000 0.000 0.000
NA NA NA

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

100.0% 100.0% 100.0%
0.000 0.000 0.000

I
I
I
I
I
I

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sao (tt):
CaDacity of or.ate In a sao ).slded weir):
Capacity of grate in a sag (4-sided weir):

0.67
5.76

8.2

0.67
5.76

8.2

100
10,50

15.0

I l:\PROJECTS\11230 RMF- University to Southem\Omg\HEc..l2\95%\RMFUS MedianAndRoadside_lnletCapadty_95%.xls
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J2 Engineering and Environmental Design

Curb Opening Hydraulics
HEC-22 Methodology

I
I
I
I

. ...

" .'-"'".-
'.,'..'

Structure:

Project:

Align:

Station:

CB 759

RMUS

Broadway Raod

10+8S (north side of Broadway Rd)

By:

Date:

Checked:

Project No.:

JJP
Mar-OS

40024

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Notes: Flow is based on curb full flow.
Basin Area is from Ellsworth Road to Broadway road stalion 10+85.00.
There are no catch basins within this reach. Used conservative approach and sized Inlel for slreel full flow to curb heigth.

Gutter Flow Hvdraulics
Input: Output:

Q10=1 17.80 Ids Q.1Q Q50

Q5O=1 0.00 JCfs Spread =1 22.248 In Spread =1 #VALUEI 1ft

SI =1 0.0075 ItUft Average V = 3.568 Ips Average V = #VALUE! fps

Sx =1 0.0200 IWit Gutter Fiow = 3.132 cts Gutter Flow = #VALUE! cfs

spj 0.0200 I'Wtt % Guller Flow = 17.59 % % Gutter Flow = #VALUE! %

Sw=1 0.0588 l'flIft GutterVeI.=! 4.812 lips GutterVel.=1 #VALUE! Ifps

Ws=1 4.00 1ft Depth @ Curb =1 6.001 linches Depth @ Curb =1 #VALUE! I inches

ww=1 1.42 1ft

n =1 0.016 I

Inlet Hydraulics

Curb Opening On-Grade
Input: Output:

Q.1.Q Q50

Capture Rallo = 0.8 Qshoulder @ inlet 4.271 #VALUE! cts
L (curb opening length) = 42.48 tt % Shoulder 24.0 #VALUE! %

Local Gulter Depression a'= 1 inches Qgu1ter @ inlet 3.576 #VALUE!
HEC-22 a = 1.66 inches % in Guller 20.09 #VALUE! %

S'w (@ opening)= 0.059 0.059 ftlft
Nole: The local depression althe inlel ,a', is measured Se = 0.040 #VALUE! tUft

from the beginning gutter to curt:> opening. Lt (wI Capture Rallo) 48.06 #VALUE! 1I
The local depresion Is measured from the US Sw. E= 97.93% #VALUE!
HEC-22 a is measured tram the cross slope
adjacent to the gutter. QI = 17.43 #VALUE! cts

Therefore: Qbypass = 0.37 #VALUE! ds
SOW = Ss.atwl12 and
Se = (Og I Q) • (S'w· Sx) + (as I a) • (Ss - Sx) + Sx
Lt =( 0.8·Q"O.42·SIAO.3-(1fnlSe)"O.6)/Capture Ratio

P:I040024IEng\Calcsllnlet\95%1759 Curb Opening on Grade.xls
3128/2005



J2 Engineering and Environmental Design

Curb Opening Hydraulics
HEC-22 Methodoloav

I
I
I
I

Structure:

Project:

Align:

Station:

CB 760
RMUS
Broadway Raod

12+75 (South side of Broadway Rd)

By:

Date:

Checked:

Project No.:

JJP
Mar-OS

40024

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Notes: Flow is based on curb fUll flow
Basin Area is from Ellsworth Road to Broadway road slalion 12+75.00.
There are no catch basins within this reach. Used conservalive approach and sized inlel for slreet full flow 10 curb heigth.

Gutter Flow Hydraulics
Input: Outout:

Ql0;1 13.96 Icfs QjQ Q§Q

Q50;1 Ic1S Spread ;1 22.245 1ft Spread ! #VALUEI 1ft

SI=I 0.004616 huft Average V = 2.799 fps Average V = #VALUE! Ips

Sx =1 0.0200 IflIfl Gutter Flow = 2.456 cfs Gutler Flow = #VALUEI cfs

Ss =1 0.0200 l'flIfl % Gutter Flow = 17.60 % % Gutter Flow = #VALUE! %

Sw=1 0.0568 l'flIfl Guttervel.=1 3.775 Irps GutlerVel. I #VALUEI !fps

Ws=! 4.00 1ft Depth @ Curb -I 6.000 Iinches Deplh @ Curb =1 #VALUEI !inches

Ww=1 1.42 1ft

n =1 0.016 I

Inlet Hydraulics

Curb Opening On-Grade
Input: Ou~ut:

QjQ Q§Q

Capture Rallo = 0.8 Oshoulder @ inlet 3.350 #VALUEi cis
L (curb opening length) = 42.48 ft % Shoulder 24.0 #VALUE! %

Local Gutter Depression a'= 1 Inches Qgutler @ inlel 2.805 #VALUEI
HEC-22 a z 1.66 inches %in Guller 20.09 #VALUEI %

S'w (@ openlng)= 0.059 0.059 ft/ft
Note: The local depression at the inlet ,a'. Is measured Se = 0.040 #VALUEI Rill

from the beginning guller to curt> opening. Lt (wi Capture Ratio) 37.51 #VALUEI ft
The local depresion is measured from the US Sw. E= 100.00% #VALUEI
HEC-22 a is measured from the cross Slope
adjacent to the gutler. Qi: 13.95 #VALUEI cis

Therefore: Obypass = 0.00 #VALUE! cis
S'w = Ss+alWl12 and
Se = (Qg I Q) +(S'w - Sx) + (Os I Q) +(Ss - Sx) + Sx
Lt =( 0.6-QA0.42+St"O.3-(1In1Se)"O.6YCaplure Rallo

P:I040024IEngICalcsllnletI95%1760 Curb Opening on Grade.xls
312812005
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Checked:

Project No.: 40024

Structure: ..,C:-:B:=:::,7-:::6.:..1_______________________________ By: -:J7-J:.-.P--:-:;-- _
Project: RMUS Date: .:..M.:..a::;r_oO:..;S:.- _

Align: Broadway Rd

Station: 13+50 to 16+80 (north side of Broadway Rd)

I; Curb Opening Hydraulics
J2 Engineering and Environmental Design HEC-22 Methodo/ogVI

I

I
I

Notes: Basin Area = 0.89 ac
ADOT Curb type D IC-05.10l
Upstream - CB 760

I
I
I
I
I

Gutter Flow Hydraulics
lf1Q.ut : Output:

010=1 3.75 Icts .Q1Q 050

050=/ 5.59 Icts Spread =1 12.858 1ft Spread -I 15.040 1ft

SI =1 0.00563 IfUft Average V = 2.203 fps Average V= 2.422 fps

Sx =1 0.0200 IfUft Gulter FloVi = 1.177 ct5 Gulter Flow = 1.500 cfs

Ss =1 0.0200 l'fUfl % Gulter Flow = 31.42 % % Gutter Flow = 26.82 %

SW 8 1 0.0680 l'fVft Gutter Vel.=1 2.993 lips Gutter Vel.=! 3.295 Ifps

Ws=1 4.00 1ft Depth @ Curb =1 3.904 !,nches Depth @ Curb =I 4.427 !inches

Ww=1 1.42 1ft

n =1 0.Q16 I

Inlet Hydraulics

I
I
I
I
I

Curb Opening On-Grade
Input: Output:

010 050

Capture Ratio = 0.8 Oshoulder @ inlet 1.180 1.669 cts
L (CUrb opening length) = 22.98 ft % Shoulder 31.5 29.8 %

Local Gulter Depression a'= 1 inches Ogulter @ inlet 1.433 1.199
HEC-22 a = 1.82 inches % in Gutter 38.24 32.00 %

S'w (@ opening)= 0.059 0.059 fUfl
Note: The local depression at the inlet ,a', is measured Se = 0,061 0.043 fUfl

from the beginning gulter to curb opening. Lt (wi Capture Ratio) 17.72 25.85 ft
The local depresion Is measured from the US Sw. E= 100.00% 98.08%
HEC-22 a is measured from the cross slope
adJacent to the gulter Oi= 3.75 5.49 cfs

Therefore: Obypass = 0.00 0.11 cts
S'w = Ss+8I'w/12 and
Se = (Og 10) - (S'w - Sx) + (as I 0) • (Ss - Sx) + Sx
Lt =( 0.6·Q"O,42·SIAO.3·(1/n1Se)"O.6)/Capture Ratio

I
I
I P:I040024IEngICalcsllnlel\95%\761 Curb Opening on Grade.xls
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Curb Opening Hydraulics
HEC-22 Methodo/oav
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J2 Engineering and Environmental Design

Structure: CB 762 (16+90)
Project: -:R~M=U-=S:......--:=--:- _

Align: Broadway Raod

Station: 12+75 to 16+90 (South side of Broadway Rd)

Notes: Basin Area = 0.47 ac
AOOT Curt> tyee D (C-05.1 0)
i.dI1stream - CB 760

By: ~J~J:-P-,- _

Date: -'-M.;..a.;..r_oO-'-S-'-- _

Checked:

Project No.: 40024

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Gutter Flow Hydraulics
Inout: Outout

010=1 2.08 leIs Q1Q Q§Q

050=1 3.29 leIs Spread -, 10.194 1ft Spread =1 12.369 1ft

SI =1 0.004616 INfl Average V = 1.836 Ips Average V = 2.021 Ips

Sx =1 0.0200 INfl Gutter Flow = 1.128 cls Gutter Flow = 1.495 cis

Ss =1 0.0200 l'lVtt % Gutter Flow = 54.11 % % Gutter Flow = 45.49 %

Sw=1 0.0680 I'Nfl GutterVel.=1 2.432 lIps GutterVel.=1 2.715 lIps

ws-I 4.00 1ft Depth @ Curt> =1 3.599 I;nches Depth @ Curt> =1 4.121 !inches

Ww-I 2.00 1ft

n =1 0.016 I

Inlet Hydraulics

Curb Opening On-Grade
Input: Output:

010 Q§Q

Capture Ratio = 0.8 Oshoulder @ inlet 0.411 0.691 cIs
L (curt> opening length) = 14.98 n % Shoulder 19.7 21.0 %

Local Gutter Depression a'= 1 inches Ogutter @ inlet 1.363 1.131
HEC-22 a = 2.15 inches % in Gutter 65.39 54.27 %

S'w (@ openlng)= 0.042 0.042 lVft
Note: The local depression at the inlet ,a'. is measured Se = 0.079 0.051 lVft

from the beginning gutter to curt> opening. Lt (wi Capture Ratio) 11.18 17.58 n
The local depresion is measured from the US Sw. E= 100.00% 96.79%
HEC-22 e is measured from the cross slope
adjacent to the gutter. Oi= 2.08 3.18 cls

Therelore: Obypass = 0.00 0.11 cIs
S'w = Ss+afw/12 and
Se = (Og 10) " (S'w - Sx) + (Os I 0) " (Ss - Sx) + Sx
Lt =( 0.6"Q'0.42"SI"O.3"(11n1Se)"O.6)1Capture Ralio

P:\040024\Eng\Calcsllnlet\95%\762 Curt> Opening on Grade.xls
3/28/2005



J2 Engineering and Environmental Design

I
I
I
I

Structure:

Project:

Align:

Station:

CB 764
RMUS
Broadway Raod

17+88 to 21+74 (south side of Broadway Rd)

Curb Opening Hydraulics
HEC-22 Methodologv

By: ...:;J.:..J;....p...,....,, _

Date: .:..M.:..a;....r...;-0...;5 _
Checked:

Project No.: 40024

I
I
I
I
I

I

I
I
I
I
I
I
I

Notes: Basin Area = 0.56 ac

Gutter Flow Hvdraulics
Inout: Outout:

010=1 2.25 Icfs Q1Q Q50

Q50=1 3.12 lets Spread -I 9.719 1ft Spread =1 11.077 1ft

SI =1 0.00854 Iwft Average V = 2.282 Ips Average V = 2.462 Ips

Sx =1 0.0200 Iwft Gutler Flow = 0.899 crs Gulter Flow = 1.102 cfs

Ss =1 0.0200 I'ft/It % Gutler Flow = 40.05 % % Gutter Flow' 35.34 %

Sw=1 0.0588 1111ft Gutler Vel.=1 3,048 Ifps GufterVel.=! 3.303 !fps

Ws=1 4.00 1ft Depth @ Curt ·1 2.994 Iinches Depth @ Curt =1 3.320 linches

Ww=1 1.42 1ft

n -I 0.016 I

Inlet Hydraulics

Curb Opening On-Grade
Inout: Outout:

010 050

Capture Ralio = 0.8 Oshoulder @ inlet 0.732 1.023 cfs
L (curt> opening length) = 14.98 It % Shoulder 32.6 32.8 %

Local Gutter Depression a'= 1 inches Ogufter @ inlet 1.141 0,990
HEC-22 a = 1.66 inches % in Gutter 50.83 44.09 %

S'w (@ opening)= 0.059 0.059 ft/It
Note: The local depression at the inlet.a'. is measured Se = 0.070 0.051 ttlft

from the beginning guller to curt> opening. Ll (wi Capture Ratio) 14.93 20.66 It
The local depresion is measured from the US Sw. E= 100.00% 90.22%
HEC-22 a is measured from the cross slope
adjacent 10 the gutler. Oi = 2.25 2.81 crs

Therefore: Obypass = 0.00 0.31 crs
S'w = Ss+aJw/12 and
Se = (Og 10) • (S'w, Sx) + (Qs I a) • (Ss • Sx) + Sx
Ll =( 0.6-0"O.42-SI"O.3-(1/nlSe)"O.6)/Capture Ralio

P:I040024IEngICaICSllnleI\95%1764 Curt> Opening on Grade.xls
3/28/2005
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40024

Notes: Basin Area = 0.56 ae

Structure: -:C:.;B::-:::7.:;6,=.S_______________________________ By: .,:J"'J.;..p...,..,,..- _
Project: RMUS Date: .:..M:::a:.:r....:-O:.::S'-- _

Align: Broadway Raod Checked:

Station: 17+88 to 21+74 (north side of Broadway Rd) Project No.:

lis:.. Curb Opening Hydraulics
J2 Engineering and Environmental Design HEC-22 Methodo/ogVI

I

I
I
I
I
I
I
I

Gutter Flow Hydraulics
Inout : Outout:

QlO~1 2.25 lefs Q1Q 050

050-1 3.12 lets Spread -I 9.719 1ft Spread =1 11.077 1ft

SI =1 0.00854 IttIft Average V = 2.282 fps Average V= 2.462 fps

sx=1 0.0200 IftIft Guller Flow = 0.899 crs Gutter Flow = 1.102 cfs

Ss =1 0.0200 I'Wft % Guller Flow = 40.05 % % Gulter Flow = 35.34 %

Sw =1 0.0588 I'M! GutterVel.-J 3.048 Ifps Guller Vel.=! 3.303 !lpS

Ws=1 4.00 1ft Depth @ Curb =1 2.994 linches Depth @ Curb =I 3.320 Iinches

Ww=1 1.42 1ft

n =1 0.016 I

Inlet Hydraulics

I
I
I
I
I

Curb Opening On-Grade
I~ut: OUlRut:

Q1Q Q50

Capture Ratio = 0.8 Oshoulder @ inlet 0.732 1.023 cis
L (curb opening length) : 14.98 ft % Shoulder 32.6 32.8 %

Local Gutter Depression a': 1 inches Qgutter @ inlet 1.141 0.990
HEC-22 a: 1.66 inches % in Gutter SO.83 44.09 %

S'w (@ opening)= 0.059 0.059 fVft
Note: The local depression at the inlet ,a', is measured Se= 0.070 0.051 fVft

from the beginning gutter to CUrb opening. II (wi Capture Ratio) 14.93 20.66 It
The local depresion is measured from the US Sw. E= 100.00% 90.22%
HEC-22 a Is measured from the cross slope
adjacent 10 the gutter. Qi= 2.25 2.81 crs

Therefore: Qbypass = 0.00 0.31 cis
S'w = Ss>alw/12 and
Se = (Qgl Qj 0 (S'w - Sx) > (Qs I Ql • (Ss - Sx) + Sx
II ;( 0.6°Q'0.42·SI'0.3°(11n1Se)'0.6)/Caplure Ratio

I
I
I P:I040024\EngICalcsllnletI95%1765 Curb Opening on Grade.xls

3/28/2005

I



J2 Engineering and Environmental Design

Curb Opening Hydraulics
HEC-22 Methodo/ogv

I
I
I
I

11
-

,;. ... '

,,/ :

Structure:

Project:

Align:

Station:

CB 766
RRFUS
Broadway Raod

21+74 to 24+61 (north side of Broadway Rd)

By:

Date:

Checked:

Project No.:

JJP
Mar·OS

40024

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Notes: Basin Area = 0.34 ac

Gutter Flow Hvdraulics
InDut: OutDut:

010=1 1.36 Icfs Q.1Q. 050

050-1 1.89 lets Spread -I 7.521 1ft Spread =1 8.614 1ft

SI-I 0.01102 lftlft Average V = 2.254 fps Average V = 2.423 tps

Sx =1 0.0200 Iftlft Gutter Flow = 0.690 ds Guller Flow = 0.848 cts

Ss =1 0.0200 l'tVft % Gutter Flow = 50.64 % % Gulter Flow = 44.82 %

Sw=1 0.0588 !'ftIft Gutter Vel.=1 2.968 !fps GutterVel.-! 3.219 Ifps

ws=1 4.00 1ft Depth @ Curb -I 2.466 !inches Depth @ Curb -I 2.729 linches

ww=1 1.42 1ft

n =1 0.016 I

Inlet Hydraulics

Curb Opening On·Grade
InDut: Outout:

Q1Q QQQ

"-,."'.~
Oshoulder @ inlet 0.384 0.592 cts

L (curb opening length) • 6.98 ft % Shoulder 28.2 31.3 %
Local Gutter Depression a'· 1 inches Ogutter @ inlet 0.901 0.787

HEC-22 a • 1.66 inches % In Gutter 66.07 57.71 %
S'w (@ opening): 0.059 0.059 fVft

Note: The local depression at the inlet ,a', is measured Se = 0.084 0.061 ftIft
from the beginning guller to curb opening. Lt (wI Capture Ratio) 11.64 16.31 ft
The local depresion is measured from the US Sw. E= 80.76% 63.40%
HEG-22 a is measured from the cross slope
adjacent tD Ihe gutter. Oi: 1.10 1.20 cfs

Therefore: Obypass = 0.26 0.69 cfs
S'w = Ss+aiw112 and
Se " (Og I 0) • (S'w - Sx) • (Os I Q) • (Ss - Sx) • Sx
Lt =( 0.6"0·0.42"SI"O.3"(11n1SWO.6)ICaplure Ratio

P:1040024\Eng\Calcs\lnle~95%\766 Curb Opening on Grade.xls
312812005
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40024

Structure: -:C:-;B;,.:,7-::6.:..7________________________________ By: -;:J7-J'-P--=-= _
Project: RMUS Date: .:cM.:ca:;;.r.:c-0...:5 _

Align: Broadway Raod Checked:

Station: 22+12 to 25+00 (South side of Broadway Rd) Project No.:

1,:--
.".,,~

.._'. Curb Opening Hydraulics
J2 Engineering and Environmental Design HEC-22 Methodology

I
I
I
I

Notes: Basin Area: 0.51 ae

I
I
I
I
I
I
I
I
I
I

Gutter Flow Hydraulics
Input: Output:

010=1 2.04 lefs Q1Q 050

050 1 2.84 lets Spread I 8.889 1ft Spread -I 10.146 1ft

SI =1 0.01102 hI/it Average V= 2.465 fps Average V = 2.657 fps

SX -I 0.0200 Iftlft Gutter Flow = 0.890 ets Gutter Flow = 1.092 cfs

Ss -I 0.0200 I'fllft % Gulter Flow = 43.54 % 0/0 Gulter Flow = 38.45 %

Sw=1 0.0588 I'Mt GulterVel.=1 3.280 Ifps GullerVel.=/ 3.555 Irps

ws=1 4.00 1ft Depth @ Curt> =1 2.795 lincnes Depth @ Curt> :1 3.096 linches

Ww=1 1.42 1ft

n =1 0.Q16 I

Inlet Hydraulics

Curb Opening On-Grade
Inout: Outout:

Q1Q Q.§Q

Capture Ratio: 0.8 Oshoulder @ inlet 0.649 0.931 cts
L (curt> opening length) : 10.98 It % Shoulder 31.7 32.8 %

Local Gutter Depression a': 1 incnes Ogutter @ inlet 1.142 0.992
HEC-22 a = 1.66 inches % in Gulter 55.86 48.53 %

Sw (@ opening)= 0.059 0.059 ftlft
Note: The local depression at the inlet .a', is measured Se = 0.074 0.054 rvtl

from the beginning gulter to curt> opening. Ll (wi Capture Ratio) 14.88 20.69 It
The local depresion is measured from the US Sw. E= 91.03% 74.37%
HEC-22 a is measured from the cross slope
adjacent 10 the gUlter. Oi= 1.86 2.11 cts

Therefore: Obypass = 0.18 0.73 ds
S'w .. Ss+alw/12 and
Se = (Og I 0) " (S'w - Sx) + (Os I 0) • (Ss - Sx) + Sx
Lt -( 0.6·O AO.42"SI"O.3"(11n1Se)AO.6)/Capture Ratio

I
I
I P:\04oo24\Eng\Calcs\lnIe1\95%\767 Curt> Opening on Grade.xls

3128/2005
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J2 Engineering and Environmental Design

.',.I:! _. Curb Opening Hydraulics
HEC-22 Methodologv

I
I
I
I

Structure:

Project:

Align:

Station:

CB 768
RMUS

Broadway Raod
24+61 to 28+33 (north side of Broadway Rd)

By:

Date:

Checked:

Project No.:

JJP
Mar-OS

40024

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Notes: Basin Area = 0.38 ac

Gutter Flow Hydraulics
Input: Outout:

010-1 1.71 leis Q.1Q ~

050=1 2.72 Icfs Spreaa =! 9.497 lit Spread =1 11.409 1ft

Sl =1 0.00558 IfVft Average V = 1.821 fps Average V = 2.025 rps

sx-I 0.0200 IfVft Guller Flow = 0.701 cts Gutter Flow = 0.932 cfs

Ss-I 0.0200 I'Wft % Gutter Flow = 40.93 % % Gutter Flow = 34.34 %

Sw=1 0.0588 I'Wft GutterVel.=! 2.430 Ifps GutterVel.=! 2.719 Irps

Ws=1 4.00 1ft Depth @ Curb =! 2.941 pnches Depth @ Curb =I 3.399 !inches

Ww-I 1.42 1ft

n =1 0.016 1

Inlet Hydraulics

Curb Openln9 On-Grade
I~ut: Output:

Q1Q Q.§Q

Capture Ratio = 0.8 ashoulder @ inlet 0.556 0.888 cfs
L (curb opening length) = 6.98 It % Shoulder 32.4 32.7 %

Local Guller Depression a': 1 inches agulter @ inlel 0.893 0.731
HEC-22 a: 1.66 inches % in Guller 52.10 42.68 %

S'w (@ openrng)= 0.059 0.059 flirt

Note: The local depression at the inlel ,a', is measured Se = 0.071 0.046 fUft
from the beginning gutter 10 curt> opening. Lt (wI Capture Ratio) 11.61 18.18 It
The local depresion is measured from the US Sw. E= 80.89'10 58,17'10
HEC-22 a is measured from the cross slope
adjacent to the guller. ai a 1.39 1.58 cfs

Therefore: abypass = 0.33 1.14 cfs
S'w =SS+aIWf12 and
Se = (09 I 0) 0 (S'w • Sx) + (as I 0) 0 (Ss • Sx) + Sx
Lt =( 0.6°0"O.42-SI"O.3°(lInfSe)"0.6}/Capture Ratio

P:\04oo24\Eng\Calcs\lnleIl95%\768 Curb Opening on Grade.xls
3/28/2005



J2 Engineering and Environmental Design

I
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I
I

Structure:

Project:

Align:

Station:

CB 769
RMUS
Broadway Raod

2S+00 to 28+33 (South side of Broadway Rd)

Curb Opening Hydraulics
HEC-22 Methodo/ogv

By: ~J:;-J:....P-:-:- _
Date: -"M""a_r•...;.O-"S _

Checked:

Project No.: 40024

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Notes: Basin Area = 0.47 ac

Gutter Flow Hvdraulics
Input: Output:

Ql0=1 1.97 Icis 010 £lli

Q5O=1 3.19 Ids Spread =1 10.035 Itt Spread =1 12.128 Ifl

51 =1 0.00563 IWII Average V= 1.887 fps Average V = 2.110 fps

Sx =1 0.0200 IfVII Gutler Flow = 0.767 ds Guitar Flow = 1.031 cfs

Ss =1 0.0200 I'Wft % Guttar Flow = 38.85 % % Gulter Flow = 32.35 %

GutiarVel.=! Ifps GutterVal.=1 IfpsSw=1 0.0588 I'M! 2.524 2.837

Ws=\ 4.00 1ft Depth @ Curb =I 3.070 Iinches Depth @ Curb =1 3.572 Iinches

Ww=1 1.42 1ft

n =1 0.016 I

Inlet Hydraulics

Curb Opening On-Grade
Input: OulPUt:

Q10 ~

Capture Ratio = 0.8 Oshoulder @ inial 0.647 1.032 ds
L (curb opening length) = 10.98 II % Shoulder 32.8 32.4 %

Local Guitar Daprassion a'= 1 inches Qgulter @ inlet 0.970 0.787
HEC-22 a = 1.66 inches % in Gutler 49.11 39.88 %

S'w (@ opening)= 0.059 0.059 ftlft
Note: The local depression at the inlet ,a', is measured Se= 0.068 0.044 ftJft

from the beginning guitar 10 curb opening. Lt (wi Capture Ratio) 12.67 20.07 ft
The local depresion is measured from the US Sw. E= 97.34% 75.96%
HEC-22 a is measured from the cross slope
adjacenl to the gulter. Qi= 1.92 2,42 cis

Therefore: Obypass = 0.05 0.77 cfs
S'w = Ss>alw/12 and
Se = (Qg I 0) • (S'w - 5x) > (OS I Q) • (5s - 5x) > Sx
Ll =( O.6-QAO.42·SI"O.3·(11n1Se)AO.6)/Caplure Ralio

P:\040024IEngICalcs\lnlel\95%\769 Curb Opening on Grade.xls
3/28/2005



J2 Engineering and Environmental Design
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I
I
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Structure:

Project:

Align:

Station:

CB770

RMUS

Broadway Raod

28+33 to 33+12 (north side of Broadway Rd)

Curb Opening Hydraulics
HEC-22 Method%av

By: JJP
Date: -:M-=-a-r."""O::"S-----

Checked:

Project No.: 40024

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Notes: Basin Area = 0.52 ac

Gutter Flow Hvdraulics
Input: Output:

Qlo=1 2.31 Icfs Q1Q Q2Q

050=1 3.90 Icfs Spread -I 9.969 In Spread =1 12.260 1ft

SI =1 0.008 Ifuft Average V = 2.241 fps AverageV= 2.532 fps

Sx =1 0.0200 1fUn Guller Flow = 0.905 cfs Gutter Flow = 1.250 cfs

Ss =1 0.0200 I'flln % Gutter Flow = 39.10 % % Gutter Flow = 32.01 %

Sw-I 0.0588 l'fUft GutterVel.=1 2.996 Ifps GutterVel.=! 3.405 Irps

Ws=1 4.00 1ft Depth @ Curb -I 3.054 !inches Deplh @ Curb =1 3,604- Iinches

Ww=1 1.42 1ft

n =1 0.016 I

Inlet Hydraulics

Curb Opening On-Grade
Input: Output:

010 Q.§Q

Capture Ratio - 0.8 Qshoulder @ inlet 0.758 1.262 cfs
L (curb opening length) - 14.98 ft % Shoulder 32.7 32.3 %

Local Gutter Depression a'= 1 inches Ogutter @ Inlet 1.145 0.912
HEC-22 a 2 1.66 inches % in Gutter 49.46 39.40 %

S'w (@ opening): 0.059 0.059 fUft
Note: The local depression at the inlel ,a', is measured Se 2 0.068 0.043 fUft

from the beginning gutter to curb opening. Ll (wi Capture Ratio) 15.01 24.74 ft
The local depresion is measured from the US Sw. E: 100.00% 81.26%
HEC-22 a Is measured from the cross slope
adjacent 10 the gutler. 01 = 2.31 3.17 cfs

Therefore: Qbypass = 0.00 0.73 cfs
S'w: Ss+a1w112 and
Se: (agiO) • (S'w - Sx) • (Qs I Q) • (Ss - Sx) + Sx
Ll =( O,6·QA0.42·SI'0.3·(1/niSe)"O.6)/Caplure Ratio

P:I040024IEngICalcsllnletI95%1770 Curb Opening on Grade.xls
3128/2005
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Scenario: RMFUS - 95% - Final Analysis
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Scenario: RMFUS - 95% - Final Analysis
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Scenario: RMFUS - 95% - Final Analysis
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Scenario: RMFUS - 95% - Final Analysis
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Scenario: RMFUS - 95% - Final Analysis
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Scenario: RMFUS - 95% - Final Analysis
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Scenario: RMFUS - 95% - Final Analysis
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Scenario: RMFUS - 95% - Final Analysis

RMF University to Southern - Node Report

Label Total Time Ground Rim Sump Hydraulic Hydraulic System System Total
Inlet of Elevation Elevation Elevation Grade Grade Intensity Flow Time System
CA Concentration (tt) (tt) (tt) Line In Line Out (in/hr) (min) Flow

(acres) (min) (tt) (tt) (cfs)

CB177 1.881 10.00 1,468.00 1,468.00 1,463.26 1,464.46 1,464.46 5.86 10.00 11.11

CB200 0.227 10.00 1,525.50 1,525.50 1,521.80 1,522.20 1,522.20 5.86 10.00 1.34

CB201 1.611 10.00 1,519.36 1,519.36 1,514.91 1,516.01 1,516.01 5.86 10.00 9.52

CB202 0.648 10.00 1,520.58 1,520.58 1,513.98 1,515.39 1,515.29 5.83 10.17 13.28

CB203 0.902 10.00 1,518.60 1,518.60 1,514.20 1,515.01 1,515.01 5.86 10.00 5.33

CB205 0.735 10.00 1,521.47 1,521.47 1,513.37 1,514.54 1,514.45 5.77 10.53 9.52

CB206 0.857 10.00 1,515.16 1,515.16 1,509.06 1,510.94 1,510.81 5.64 11.26 18.74

CB207 1.334 10.00 1,508.82 1,508.82 1,504.07 1,505.73 1,505.44 5.80 10.33 14.56

CB208 0.391 10.00 1,515.24 1,515.24 1,510.29 1,511.44 1,511.18 5.74 10.68 4.75

CB209 1.472 10.00 1,515.92 1,515.92 1,509.47 1,511.24 1,511.08 5.68 11.05 13.96

CB210 0.227 10.00 1,513.50 1,513.50 1,507.50 1,508.45 1,508.43 5.86 10.01 6.82

CB211 1.349 10.00 1,501.72 1,501.72 1,496.47 1,498.52 1,498.13 5.81 10.29 21.53

CB212 0.700 10.00 1,509.75 1,509.75 1,504.75 1,505.46 1,505.46 5.86 10.00 4.13

CB213 1.627 10.00 1,503.30 1,503.30 1,498.30 1,499.84 1,499.63 5.83 10.16 13.68

CB214 0.603 10.00 1,498.47 1,498.47 1,493.72 1,494.38 1,494.38 5.86 10.00 3.56

CB216 1.015 10.00 1',497.30 1,497.30 1,491.30 1,492.17 1,492.17 5.86 10.00 6.00

CB217 1.732 10.00 1,491.75 1,491.75 1,486.75 1,488.42 1,488.20 5.83 10.17 16.15

CB218 1.902 10.00 1,489.84 1,489.84 1,485.09 1,487.41 1,487.03 5.81 10.29 27.23

CB219 0.417 10.00 1,493.60 1,493.60 1,487.20 1,487.75 1,487.75 5.86 10.00 2.46

CB220 0.906 10.00 1,486.82 1,486.82 1,481.77 1,485.04 1,485.02 5.79 10.41 7.72

CB221 1.236 10.00 1,487.68 1,487.68 1,482.68 1,484.01 1,484.01 5.86 10.00 7.30

CB222 1.289 10.00 1,486.14 1,486.14 1,481.39 1,483.48 1,483.48 5.86 10.00 7.61

CB225 0.556 10.00 1,489.20 1,489.20 1,484.20 1,484.83 1,484.83 5.86 10.00 3.28

CB226 0.497 10.00 1,486.39 1,486.39 1,482.00 1,483.79 1,483.70 5.73 10.73 13.22

CB227 0.164 10.00 1,486.96 1,486.96 1,481.61 1,483.56 1,483.50 5.69 10.95 14.08

CB228 1.122 10.00 1,483.22 1,483.22 1,478.17 1,481.87 1,481.87 5.86 10.00 6.63

CB229 0.763 10.00 1,484.28 1,484.28 1,477.58 1,481.80 1,481.72 5.73 10.73 10.90

CB230 0.784 10.00 1,487.95 1,487.95 1,480.95 1,481.71 1,481.71 5.86 10.00 4.63

CB231 1.475 10.00 1,478.62 1,478.62 1,474.17 1,475.22 1,475.22 5.86 10.00 8.71

CB232 0.329 10.00 1,482.42 1,482.42 1,473.77 1,475.04 1,474.93 5.82 10.22 10.59

CB233 1.210 10.00 1,473.09 1,473.09 1,468.34 1,472.83 1,472.61 5.74 10.70 18.62

CB234 0.480 10.00 1,478.74 1,478.74 1,467.54 1,471.70 1,471.57 5.66 11.14 21.11

CB235 1.160 10.00 1,468.39 1,468.39 1,463.64. 1,464.57 1,464.57 5.86 10.00 6.85

CB236 0.861 10.00 1,473.50 1,473.50 1,462.70 1,464.43 1,464.28 5.79 10.42 19.45

CB237 0.428 10.00 1,467.55 1,467.55 1,462.55 1,463.10 1,463.10 5.86 10.00 2.53

CB238 1.339 10.00 1,466.17 1,466.17 1,461.72 1,462.94 1,462.75 5.82 10.20 8.35

CB239 0.418 10.00 1,465.79 1,465.79 1,461.29 1,462.72 1,462.46 5.78 10.43 10.74

CB240 0.742 10.00 1,468.50 1,468.50 1,463.50 1,464.24 1,464.24 5.86 10.00 4.38

CB241 1.314 10.00 1,469.75 1,469.75 1,463.15 1,464.63 1,464.52 5.82 10.23 14.51

CB242 0.849 10.00 1,464.41 1,464.41 1,459.46 1,460.25 1,460.25 5.86 10.00 5.02

CB243 1.003 10.00 1,463.15 1,463.15 1,457.90 1,460.00 1,459.96 5.78 10.43 10.80

CB245 0.713 10.00 1,462.22 1,462.22 1,457.47 1,459.07 1,459.07 5.86 10.00 4.21

CB247 1.424 10.00 1,462.43 1,462.43 1,457.38 1,458.87 1,458.85 5.81 10.31 16.58

CB248 0.689 10.00 1,461.17 1,461.17 1,455.92 1,457.65 1,457.54 5.75 10.64 20.41

CB249 0.167 10.00 1,462.63 1,462.63 1,457.68 1,458.87 1,458.87 5.86 10.00 0.99

CB251 1.516 10.00 1,460.00 1,460.00 1,455.00 1,457.32 1,457.29 5.73 10.75 13.33

CB252 0.155 10.00 1,463.70 1,463.70 1,459.10 1,459.43 1,459.43 5.86 10.00 0.91

CB253 1.019 10.00 1,458.65 1,458.65 1,453.40 1,457.05 1,456.84 5.68 11.06 19.03

CB254 0.428 10.00 1,456.80 1,456.80 1,452.05 1,454.57 1,454.57 5.86 10.00 2.53

CB255 0.330 10.00 1,456.67 1,456.67 1,451.92 1,454.06 1,454.06 5.86 10.00 1.95

CB256 0.974 0.00 1,456.06 1,456.06 1,451.31 1,453.74 1,453.68 5.82 10.22 14.94
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Scenario: RMFUS - 95% - Final Analysis

RMF University to Southern - Node Report

Label Total Time Ground Rim Sump Hydraulic Hydraulic System System Total
Inlet of Elevation Elevation Elevation Grade Grade Intensity Flow Time System
CA Concentration (tt) (tt) (tt) Line In Line Out (in/hr) (min) Flow

(acres) (min) (tt) (tt) (cfs)

CB257 1.572 10.00 1,457.63 1,457.63 1,452.13 1,453.84 1,453.84 5.86 10.00 9.29

CB258 1.091 10.00 1,455.11 1,455.11 1,450.36 1,452.39 1,452.39 5.86 10.00 6.44

CB259 0.841 10.00 1,454.31 1,454.31 1,449.56 1,451.26 1,451.26 5.86 10.00 4.97

CB260 1.361 10.00 1,455.43 1,455.43 1,449.93 1,451.11 1,451.11 5.86 10.00 8.04

CB261 0.466 10.00 1,453.88 1,453.88 1,449.13 1,451.16 1,451.08 5.82 10.23 10.72

CB262 0.749 10.00 1,459.28 1,459.28 1,454.78 1,456.11 1,455.87 5.84 10.11 9.36

CB263 0.840 10.00 1,459.25 1,459.25 1,455.25 1,456.03 1,456.03 5.86 10.00 4.96

CB264 0.742 10.00 1,455.17 1,455.17 1,450.67 1,451.57 1,451.57 5.86 10.00 4.38

CB265 1.065 10.00 1,453.66 1,453.66 1,449.21 1,451.01 1,450.80 5.79 10.43 19.81

CB266 1.805 10.00 1,455.39 1,455.39 1,450.39 1,451.56 1,451.56 5.86 10.00 10.66

CB267 0.778 10.00 1,453.88 1,453.88 1,449.13 1,450.65 1,450.53 5.83 10.18 15.18

CB268 1.691 10.00 1,455.10 1,455.10 1,450.35 1,451.48 1,451.48 5.86 10.00 9.99

CB269 0.684 10.00 1,462.20 1,462.20 1,456.45 1,457.16 1,457.16 5.86 10.00 4.04

CB271 2.368 10.00 1,461.20 1,461.20 1,456.20 1,457.75 1,457.75 5.86 10.00 13.99

CB272 2.217 10.00 1,460.25 1,460.25 1,455.50 1,457.60 1,457.36 5.82 10.21 26.92

CB273 1.617 10.00 1,476.40 1,476.40 1,470.40 1,471.50 1,471.50 5.86 10.00 9.55

CB274 1.043 10.00 1,462.75 1,462.75 1,457.75 1,458.63 1,458.63 5.86 10.00 6.16

CB275 0.212 10.00 1,476.42 1,476.42 1,439.40 1,444.44 1,444.42 4.46 19.94 137.07

CB300 0.665 10.00 1,536.23 1,536.23 1,531.87 1,532.56 1,532.56 5.86 10.00 3.93

CB301 0.477 10.00 1,527.26 1,527.26 1,521.90 1,522.49 1,522.49 5.86 10.00 282

CB302 0.216 10.00 1,525.22 1,525.22 1,519.86 1,520.58 1,520.56 5.78 10.47 4.04

CB303 0.141 10.00 1,525.06 1,525.06 1,519.20 1,520.09 1,520.07 5.75 10.64 6.00

CB304 0.202 10.00 1,525.22 1,525.22 1,519.86 1,520.24 1,520.24 5.86 10.00 1.19

CB305 0.364 10.00 1,522.96 1,522.96 1,518.46 1,518.97 1,518.97 5.86 10.00 2.15

CB306 0.400 10.00 1,515.08 1,515.08 1,510.22 1,510.75 1,510.75 5.86 10.00 2.36

CB307 0.259 10.00 1,514.71 1,514.71 1,509.35 1,510.05 1,510.04 5.81 10.31 3.85

CB308 0.100 10.00 1,515.84 1,515.84 1,508.98 1,509.81 1,509.79 5.75 10.65 5.31

CB309 0.159 10.00 1,516.27 1,516.27 1,510.41 1,510.74 1,510.74 5.86 10.00 0.94

CB350 0.898 10.00 1,508.06 1,508.06 1,502.70 1,503.51 1,503.51 5.86 10.00 5.31

CB351 0.328 10.00 1,504.17 1,504.17 1,498.81 1,499.29 1,499.29 5.86 10.00 1.94

CB352 0.090 10.00 1,503.17 1,503'.17 1,497.81 1,498.42 1,498.36 5.83 10.20 2.46

CB353 0.896 10.00 1,484.80 1,484.80 1,479.37 1,480.18 1,480.18 5.86 10.00 5.29

CB354 0.159 10.00 1,483.09 1,483.09 1,477.23 1,478.61 1,478.46 5.82 10.24 11.75

CB355 0.375 10.00 1,483.14 1,483.14 1,478.28 1,479.23 1,479.02 5.84 10.11 4.48

CB358 0.368 10.00 1,491.68 1,491.68 1,486.68 1,487.19 1,487.19 5.86 10.00 2.17

CB359 0.385 10.00 1,485.74 1,485.74 1,480.74 1,481.26 1,481.26 5.86 10.00 2.27

CB403 0.168 10.00 1,527.11 1,527.11 1,520.55 1,521.12 1,521.10 5.82 10.21 2.53

CB404 0.084 10.00 1,526.93 1,526.93 1,521.37 1,521.81 1,521.80 5.86 10.00 1.55

CB405 0.179 0.00 1,527.11 1,527.11 1,521.75 1,522.16 1,522.16 7.66 0.00 1.38

CB410 0.146 10.00 1,534.20 1,534.20 1,527.70 1,528.02 1,528.02 5.86 10.00 0.86

CB453 0.919 10.00 1,486.25 1,486.25 1,479.89 1,481.41 1,481.12 5.76 10.57 11.66

CB454 0.214 10.00 1,485.92 1,485.92 1,480.36 1,481.40 1,481.38 5.81 10.30 6.38

CB455 0.875 10.00 1,486.25 1,486.25 1,480.75 1,481.55 1,481.55 5.86 10.00 5.17

CB456 0.084 10.00 1,491.47 1,491.47 1,486.60 1,486.84 1,486.84 5.86 10.00 0.49

CB500 0.928 10.00 1,515.36 1,515.36 1,509.61 1,510.44 1,510.44 5.86 10.00 5.48

CB550 0.964 10.00 1,507.11 1,507.11 1,502.66 1,504.41 1,504.27 5.79 10.38 20.17

CB600 0.656 10.00 1,478.61 1,478.61 1,473.36 1,476.73 1,476.73 5.86 10.00 3.87

CB601 0.281 10.00 1,478.46 1,478.46 1,472.71 1,476.72 1,476.71 5.71 10.84 5.40

CB602 1.298 10.00 1,478.67 1,478.67 1,471.92 1,476.68 1,476.30 5.61 11.44 12.64

CB625 0.368 10.00 1,484.10 1,484.10 1,479.35 1,479.97 1,479.95 5.85 10.07 3.00

CB626 0.189 10.00 1,483.19 1,483.19 1,478.32 1,479.48 1,479.22 5.85 10.04 6.40
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Scenario: RMFUS . 95% - Final Analysis

RMF University to Southern - Node Report

Label Total Time Ground Rim Sump Hydraulic Hydraulic System System Total
Inlet of Elevation Elevation Elevation Grade Grade Intensity Flow Time System
CA Concentration (tt) (tt) (tt) Line In Line Out (in/hr) (min) Flow

(acres) (min) (tt) (tt) (cfs)

CB627 0.618 10.00 1,487.24 1,487.24 1,482.24 1,483.13 1,483.09 5.84 10.13 5.80

CB628 0.142 10.00 1,485.48 1,485.48 1,480.98 1,481.30 1,481.30 5.86 10.00 0.84

CB650 0.937 10.00 1,476.61 1,476.61 1,471.20 1,472.03 1,472.03 5.86 10.00 5.53

CB651 0.067 10.00 1,474.48 1,474.48 1,468.57 1,469.59 1,469.53 5.84 10.13 7.30

CB652 0.403 10.00 1,464.33 1,464.33 1,459.58 1,460.28 1,460.26 5.84 10.12 3.74

CB653 0.237 10.00 1,475.00 1,475.00 1,471.00 1,471.41 1,471.41 5.86 10.00 1.40

CB654 0.233 10.00 1,465.64 1,465.64 1,460.64 1,461.05 1,461.05 5.86 10.00 1.38

CB675 0.897 10.00 1,476.63 1,476.63 1,471.88 1,472.69 1,472.69 5.86 10.00 5.30

CB676 0.850 10.00 1,464.24 1,464.24 1,457.49 1,458.28 1,458.28 5.86 10.00 5.02

CB677 0.757 10.00 1,457.54 1,457.54 1,452.79 1,456.57 1,456.21 5.65 11.18 23.28

CB678 0.337 10.00 1,457.10 1,457.10 1,452.35 1,455.16 1,455.16 5.86 10.00 1.99

CB679 0.455 10.00 1,456.94 1,456.94 1,451.89 1,455.16 1,455.11 5.46 12.29 4.36

CB680 0.966 10.00 1,482.00 1,482.00 1,476.00 1,476.84 1,476.84 5.86 10.00 5.71

CB700 0.196 10.00 1,547.62 1,547.62 1,543.20 1,543.57 1,543.57 5.86 10.00 1.16

CB701 0.292 10.00 1,547.39 1,547.39 1,541.97 1,542.57 1,542.56 5.77 10.54 2.83

CB702 0.513 10.00 1,550.50 1,550.50 1,545.88 1,546.49 1,546.49 5.86 10.00 3.03

CB703 0.579 10.00 1,550.40 1,550.40 1,535.78 1,536.74 1,536.67 5.78 10.44 6.36

CB731 0.581 10.00 1,517.45 1,517.45 1,513.06 1,513.71 1,513.71 5.86 10.00 3.43

CB732 0.498 10.00 1,517.00 1,517.00 1,503.58 1,504.56 1,504.47 5.80 10.36 6.31

CB764 0.532 10.00 1,489.30 1,489.30 1,482.34 1,483.24 1,483.22 5.80 10.32 6.22

CB765 0.532 10.00 1,489.30 1,489.30 1,485.30 1,485.92 1,485.92 5.86 10.00 3.14

Future M 0.000 10.00 1,534.30 1,534.30 1,521.12 1,523.81 1,523.81 5.82 10.23 72.16

J100a 1,532.80 1,532.80 1,519.44 1,522.15 1,522.05 5.80 10.34 73.26

J102b 1,525.79 1,525.79 1,508.39 1,512.53 1,512.45 5.54 11.82 95.14

J102c 1,524.26 1,524.26 1,507.70 1,511.99 1,511.88 5.53 11.92 103.97

J106b 1,502.42 1,502.42 1,490.27 1,493.92 1,493.88 5.20 13.81 162.87

J109b 1,492.14 1,492.14 1,478.92 1,485.00 1,484.96 5.00 14.96 196.78

J110b 1,491.59 1,491.59 1,477.13 1,483.46 1,483.42 4.95 15.33 201.52

J112b 1,488.95 1,488.95 1,470.39 1,477.67 1,477.59 4.82 16.58 227.37

J116b 1,476.45 1,476.45 1,460.11 1,464.70 1,464.58 4.66 18.11 272.35

J117b 1,471.42 1,471.42 1,456.68 1,461.28 1,461.26 4.61 18.52 287.26

J118b 1,468.60 1,468.60 1,455.36 1,460.18 1,460.12 4.59 18.76 297.57

J120b 1,462.38 1,462.38 1,452.28 1,458.25 1,458.22 4.49 19.70 308.28

J120c 1,462.28 1,462.28 1,452.05 1,458.08 1,458.05 4.48 19.78 310.92

J123b 1,462.46 1,462.46 1,450.23 1,455.37 1,455.33 4.42 20.34 310.52

J123c 1,460.00 1,460.00 1,449.29 1,454.95 1,454.91 4.39 20.61 312.78

J127b 1,458.36 1,458.36 1,443.62 1,450.17 1,450.15 4.12 23.06 300.74

J154b 1,458.33 1,458.33 1,451.80 1,455.10 1,455.06 5.41 12.57 45.81

J154c 1,457.86 1,457.86 1,451.37 1,454.57 1,454.54 5.37 12.79 47.81

J155b 1,457.70 1,457.70 1,449.99 1,453.57 1,453.53 5.27 13.42 62.10

J156b 1,456.31 1,456.31 1,448.79 1,452.37 1,452.33 5.17 13.98 66.63

J157b 1,455.40 1,455.40 1,447.23 1,451.03 1,451.00 5.04 14.69 78.62

J157c 1,455.38 1,455.38 1,446.47 1,450.54 1,450.49 4.99 14.98 94.90

J158b 1,455.78 1,455.78 1,445.11 1,449.30 1,449.27 4.93 15.54 106.60

J158c 1,456.64 1,456.64 1,444.51 1,448.96 1,448.92 4.91 15.75 114.46

JCT1341 1,485.00 1,485.00 1,438.94 1,444.07 1,443.95 3.54 28.54 370.33

MH101 1,530.07 1,530.07 1,515.27 1,518.35 1,517.98 5.65 11.18 80.41

MH102 1,528.01 1,528.01 1,510.81 1,514.23 1,513.68 5.59 11.57 92.15

MH103 1,518.18 1,518.18 1,502.18 1,507.50 1,506.53 5.40 12.63 119.59

MH104 1,517.58 1,517.58 1,500.98 1,506.07 1,504.21 5.37 12.81 124.52

MH105 1,507.41 1,507.41 1,496.61 1,500.31 1,500.03 5.30 13.23 141.28
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Scenario: RMFUS - 95% - Final Analysis

RMF University to Southern - Node Report

Label Total Time Ground Rim Sump Hydraulic Hydraulic System System Total
Inlet of Elevation Elevation Elevation Grade Grade Intensity Flow Time System
CA Concentration (tt) (tt) (tt) Line In Line Out (in/hr) (min) Flow

(acres) (min) (tt) (tt) (cfs)

MH106 1,503.63 1,503.63 1,492.53 1,496.42 1,496.12 5.23 13.61 160.82

MH107 1,497.32 1,497.32 1,487.82 1,491.81 1,491.42 5.16 14.04 161.64

MH108 1,493.36 1,493.36 1,482.26 1,486.74 1,486.70 5.09 14.40 188.28

MH109 1,491.34 1,491.34 1,480.14 1,485.86 1,485.82 5.04 14.69 191.87

MH110 1,490.88 1,490.88 1,477.78 1,484.18 1,483.92 4.97 15.20 195.65

MH111 1,490.02 1,490.02 1,475.32 1,482.12 1,481.94 4.92 15.70 216.52

MH112 1,489.91 1,489.91 1,472.51 1,479.60 1,479.42 4.86 16.23 225.29

MH113 1,488.63 1,488.63 1,469.13 1,476.53 1,475.22 4.80 16.78 226.32

MH114 1,486.39 1,486.39 1,468.09 1,474.19 1,473.35 4.78 16.98 236.07

MH115 1,482.88 1,482.88 1,466.08 1,471.18 1,470.52 4.74 17.36 247.42

MH116 1,479.20 1,479.20 1,463.50 1,468.22 1,467.93 4.69 17.75 265.11

MH117 1,475.30 1,475.30 1,458.40 1,463.12 1,462.98 4.64 18.24 287.15

MH118 1,469.20 1,469.20 1,455.50 1,460.42 1,460.27 4.59 18.72 294.47

MH119 1,465.00 1,465.00 1,454.00 1,459.46 1,459.39 4.55 19.06 300.40

MH120 1,464.06 1,464.06 1,453.06 1,458.77 1,458.70 4.51 19.43 306.19

MH121 1,461.52 1,461.52 1,451.52 1,457.72 1,456.86 4.46 19.96 309.59

MH123 1,467.92 1,467.92 1,450.82 1,456.69 1,455.62 4.44 20.17 308.01

MH124 1,461.10 1,461.10 1,448.60 1,454.57 1,454.43 4.37 20.81 311.23

MH125 1,460.24 1,460.24 1,447.04 . 1,453.53 1,453.33 4.32 21.26 307.80

MH126 1,459.27 1,459.27 1,445.47 1,452.25 1,452.08 4.27 21.71 304.35

MH127 1,456.07 1,456.07 1,444.27 1,450.93 1,450.82 4.20 22.34 299.57

MH128 1,455.54 1,455.54 1,443.44 1,449.96 1,449:83 4.10 23.26 299.16

MH129 1,457.97 1,457.97 1,442.67 1,449.03 1,448.91 4.01 24.12 292.42

MH130 1,462.10 1,462.10 1,441.90 1,448.19 1,448.08 3.93 24.87 286.60

MH131 1,467.51 1,467.51 1,441.21 1,447.40 1,447.29 3.85 25.61 280.78

MH132 1,469.86 1,469.86 1,440.46 1,446.57 1,446.43 3.77 26.41 278.50

MH133 1,476.04 1,476.04 1,439.74 1,445.71 1,445.64 3.68 27.17 272.47

MH152 1,461.54 1,461.54 1,455.34 1,457.20 1,456.79 5.75 10.65 20.40

MH153 1,459.20 1,459.20 1,453.20 1,456.32 1,456.27 5.60 11.49 19.88

MH154 1,457.80 1,457.80 1,452.60 1,456.12 1,455.84 5.49 12.13 42.09

MH155 1,456.92 1,456.92 1,451.02 1,454.06 1,454.04 5.34 12.96 49.32

MH156 1,455.85 1,455.85 1,449.45 1,453.05 1,452.94 5.22 13.70 61.52

MH157 1,454.91 1,454.91 1,447.81 1,451.26 1,451.23 5.09 14.45 69.88

MH158 1,454.62 1,454.62 1,445.72 1,449.66 1,449.57 4.96 15.31 107.11

MH159 1,457.27 1,457.27 1,443.77 1,448.37 1,448.28 4.88 16.02 117.16

MH160 1,461.37 1,461.37 1,442.87 1,447.58 1,447.42 4.79 16.88 137.06

MH161 1,464.20 1,464.20 1,442.00 1,446.39 1,446.28 4.70 17.71 134.51

MH162 1,468.76 1,468.76 1,441.06 1,445.55 1,445.28 4.62 18.49 140.88

MH163 1,472.16 1,472.16 1,440.16 1,444.88 1,444.84 4.54 19.20 138.56

MH250 1,463.50 1,463.50 1,458.50 1,459.27 1,459.25 5.76 10.59 4.59

MH290 1,455.65 1,455.65 1,450.15 1,451.60 1,451.48 5.82 10.25 13.67

MH320 1,545.00 1,545.00 1,535.00 1,536.17 1,536.07 5.66 11.14 9.01

MH409 1,527.50 1,527.50 1,520.00 1,520.62 1,520.55 5.78 10.47 2.51

MH712 1,547.65 1,547.65 1,540.75 1,541.41 1,541.34 5.76 10.55 2.83

MH736 1,511.40 1,511.40 1,500.00 1,501.02 1,500.89 5.79 10.41 6.30

MH763 1,488.00 1,488.00 1,475.00 1,476.03 1,475.88 5.80 10.36 6.22

OUTFAL 1,450.00 1,450.00 1,438.10 1,441.10 1,441.10 3.34 30.89 349.93
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Label Upstream Downstream Section Length Full Upstream Downstream Hydraulic Hydraulic Upstream Downstream Constructed Upstream Downstream Average System System System Total
Node Node Size (tt) Capacity Invert Invert Grade Grade Sump Sump Slope Ground Ground Velocity CA Flow Time Intensity System

(cfs) Elevation Elevation Line In Line Out Elevation Elevation (ftltt) Elevation Elevation (ftls) (acres) (min) (in/hr) Flow
(tt) (tt) (tt) (tt) (tt) (tt) (tt) (tt) (cfs)

100a Future MH J100a 36 inch 95 96.08 1,521.12 1,519.44 1,523.81 1,522.16 1,521.12 1,519.44 0.017684 1,534.30 1,532.80 14.92 12.300 10.23 5.82 72.16

100b J100a MH101 36 inch 234 96.45 1,519.44 1,515.27 1,522.05 1,518.35 1,519.44 1,515.27 0.017821 1,532.80 1,530.07 14.71 12.527 10.34 5.80 73.26
101 MH101 MH102 36 inch 281 73.52 1,515.27 1,511.31 1,517.98 1,514.23 1,515.27 1,510.81 0.014093 1,530.07 1,528.01 11.85 14.106 11.18 5.65 80.41
102a MH102 J102b 42 inch 185 106.84 1,510.81 1,508.39 1,513.68 1,512.53 1,510.81 1,508.39 0.013081 1,528.01 1,525.79 12.31 16.365 11.57 5.59 92.15
102b J102b J102c 42 inch 53 106.59 1,508.39 1,507.70 1,512.45 1,511.99 1,508.39 1,507.70 0.013019 1,525.79 1,524.26 9.05 17.030 11.82 5.54 95.14
102c J102c MH103 42 inch 422 106.84 1,507.70 1,502.18 1,511.88 1,507.50 1,507.70 1,502.18 0.013081 1,524.26 1,518.18 9.90 18.667 11.92 5.53 103.97
103 MH103 MH104 48 inch 92 177.71 1,502.18 1,500.98 1,506.53 1,506.07 1,502.18 1,500.98 0.013043 1,518.18 1,517.58 8.75 21.962 12.63 5.40 119.59
104 MH104 MH105 48 inch 334 152.56 1,500.98 1,496.61 1,504.21 1,500.51 1,500.98 1,496.61 0.013084 1,517.58 1,507.41 13.33 22.998 12.81 5.37 124.52
105 MH105 MH106 48 inch 312 152.52 1,496.61 1,492.53 1,500.03 1,496.97 1,496.61 1,492.53 0.013077 1,507.41 1,503.63 . 13.64 26.451 13.23 5.30 141.28
106a MH106 J106b 48 inch 172 152.89 1,492.53 1,490.27 1,496.12 1,493.99 1,492.53 1,490.27 0.013140 1,503.63 1,502.42 13.87 30.491 13.61 5.23 160.82
106b J106b MH107 48 inch 187 152.66 1,490.27 1,487.82 1,493.88 1,491.81 1,490.27 1,487.82 0.013102 1,502.42 1,497.32 13.85 31.094 13.81 5.20 162.87
107 MH107 MH108 54 inch 337 234.53 1,487.82 1,482.26 1,491.42 1,487.01 1,487.82 1,482.26 0.016499 1,497.32 1,493.36 15.66 31.094 14.04 5.16 161.64
108 MH108 MH109 60 inch 251 259.29 1,482.26 1,480.14 1,486.70 1,485.92 1,482.26 1,480.14 0.008446 1,493.36 1,491.34 14.19 36.661 14.40 5.09 188.28
109a MH109 J109b 60 inch 145 221.82 1,480.14 1,478.92 1,485.82 1,485.03 1,480.14 1,478.92 0.008414 1,491.34 1,492.14 9.13 37.740 14.69 5.04 191.87
109b J109b MH110 60 inch 135 222.22 1,478.92 1,477.78 1,484.96 1,484.18 1,478.92 1,477.78 0.008444 1,492.14 1,490.88 9.40 39.062 14.96 5.00 196.78
110a MH110 J110b 60 inch 76 223.64 1,477.78 1,477.13 1,483.92 1,483.48 1,477.78 1,477.13 0.008553 1,490.88 1,491.59 9.36 39.062 15.20 4.97 195.65
110b J110b MH111 60 inch 211 223.98 1,477.13 1,475.32 1,483.42 1,482.12 1,477.13 1,475.32 0.008578 1,491.59 1,490.02 9.65 40.351 15.33 4.95 201.52
111 MH111 MH112 60 inch 331 222.81 1,475.32 1,472.51 1,481.94 1,479.60 1,475.32 1,472.51 0.008489 1,490.02 1,489.91 10.38 43.702 15.70 4.92 216.52
112a MH112 J112b 60 inch 226 234.22 1,472.51 1,470.39 1,479.42 1,477.67 1,472.51 1,470.39 0.009381 1,489.91 1,488.95 10.82 46.005 16.23 4.86 225.29
112b J112b MH113 60 inch 135 233.63 1,470.39 1,469.13 1,477.59 1,476.53 1,470.39 1,469.13 0.009333 1,488.95 1,488.63 10.93 46.789 16.58 4.82 227.37
113 MH113 MH114 60 inch 131 215.47 1,469.13 1,468.09 1,475.22 1,474.19 1,469.13 1,468.09 0.007939 1,488.63 1,486.39 10.89 46.789 16.78 4.80 226.32
114 MH114 MH115 60 inch 255 214.70 1,468.09 1,466.08 1,473.35 1,471.18 1,468.09 1,466.08 0.007882 1,486.39 1,482.88 11.37 49.025 16.98 4.78 236.07
115 MH115 MH116 60 inch 305 222.41 1,466.08 1,463.50 1,470.52 1,468.22 1,466.08 1,463.50 0.008459 1,482.88 1,479.20 12.82 51.815 17.36 4.74 247.42
116a MH116 J116b 60 inch 313 251.67 1,463.50 1,460.11 1,467.93 1,464.70 1,463.50 1,460.11 0.010831 1,479.20 1,476.45 14.61 56.024 17.75 4.69 265.11
116b J116b MH117 60 inch 112 251.35 1,460.11 1,458.90 1,464.58 1,463.16 1,460.11 1,458.40 0.010804 1,476.45 1,475.30 14.57 58.027 18.11 4.66 272.35
117a MH117 J117b 66 inch 223 273.84 1,458.40 1,456.68 1,462.98 1,461.34 1,458.40 1,456.68 0.007713 1,475.30 1,471.42 13.14 61.362 18.24 4.64 287.15
117b J117b MH118 66 inch 154 272.94 1,456.68 1,455.50 1,461.26 1,460.42 1,456.68 1,455.50 0.007662 1,471.42 1,469.20 13.10 61.790 18.52 4.61 287.26
118a MH118 J118b 72 inch 34 294.39 1,455.50 1,455.36 1,460.27 1,460.18 1,455.50 1,455.36 0.004118 1,469.20 1,468.60 11.85 63.632 18.72 4.59 294.47
118b J118b MH119 72 inch 210 293.59 1,455.36 1,454.50 1,460.12 1,459.46 1,455.36 1,454.00 0.004095 1,468.60 1,465.00 11.83 64.373 18.76 4.59 297.57
119 MH119 MH120 78 inch 235 307.88 1,454.00 1,453.06 1,459.39 1,458.77 1,454.00 1,453.06 0.004000 1,465.00 1,464.06 10.54 65.438 19.06 4.55 300.40
120a MH120 J120b 78 inch 178 322.25 1,453.06 1,452.28 1,458.70 1,458.25 1,453.06 1,452.28 0.004382 1,464.06 1,462.38 10.99 67.289 19.43 4.51 306.19
120b J120b J120c 78 inch 52 323.75 1,452.28 1,452.05 1,458.22 1,458.08 1,452.28 1,452.05 0.004423 1,462.38 1,462.28 11.05 68.186 19.70 4.49 308.28
120c J120c MH121 78 inch 119 324.88 1,452.05 1,451.52 1,458.05 1,457.72 1,452.05 1,451.52 0.004454 1,462.28 1,461.52 11.09 68.899 19.78 4.48 310.92
121 MH121 MH123 78 inch 159 376.83 1,451.52 1,450.82 1,456.86 1,456.69 1,451.52 1,450.82 0.004403 1,461.52 1,467.92 12.56 68.899 19.96 4.46 309.59
123a MH123 J123b 78 inch 119 342.77 1,450.82 1,450.23 1,455.62 1,455.37 1,450.82 1,450.23 0.004958 1,467.92 1,462.46 11.60 68.899 20.17 4.44 308.01
123b J123b J123c 78 inch 187 345.14 1,450.23 1,449.29 1,455.33 1,454.95 1,450.23 1,449.29 0.005027 1,462.46 1,460.00 11.69 69.749 20.34 4.42 310.52
123c J123c MH124 78 inch 141 340.54 1,449.29 1,448.60 1,454.91 1,454.57 1,449.29 1,448.60 0.004894 1,460.00 1,461.10 11.57 70.715 20.61 4.39 312.78
124 MH124 MH125 78 inch 313 343.67 1,448.60 1,447.04 1,454.43 1,453.53 1,448.60 1,447.04 0.004984 1,461.10 1,460.24 11.65 70.715 20.81 4.37 311.23
125 MH125 MH126 78 inch 315 343.67 1,447.04 1,445.47 1,453.33 1,452.25 1,447.04 1,445.47 0.004984 1,460.24 1,459.27 11.63 70.715 21.26 4.32 307.80
126 MH126 MH127 78 inch 327 294.90 1,445.47 1,444.27 1,452.08 1,450.93 1,445.47 1,444.27 0.003670 1,459.27 1,456.07 8.72 70.715 21.71 4.27 304.35
127a MH127 J127b 84 inch 324 265.68 1,444.27 1,443.62 1,450.82 1,450.17 1,444.27 1,443.62 0.002006 1,456.07 1,458.36 7.44 70.715 22.34 4.20 299.57
127b J127b MH128 84 inch 91 263.81 1,443.62 1,443.44 1,450.15 1,449.96 1,443.62 1,443.44 0.001978 1,458.36 1,455.54 7.50 72.332 23.06 4.12 300.74
128 MH128 MH129 84 inch 386 264.93 1,443.44 1,442.67 1,449.83 1,449.03 1,443.44 1,442.67 0.001995 1,455.54 1,457.97 7.48 72.332 . 23.26 4.10 299.16
129 MH129 MH130 84 inch 361 273.95 1,442.67 1,441.90 1,448.91 1,448.19 1,442.67 1,441.90 0.002133 1,457.97 1,462.10 8.09 72.332 24.12 4.01 292.42
130 MH130 MH131 84 inch 347 264.51 1,441.90 1,441.21 1,448.08 1,447.40 1,441.90 1,441.21 0.001988 1,462.10 1,467.51 7.77 72.332 24.87 3.93 286.60
131 MH131 MH132 84 inch 375 265.27 1,441.21 1,440.46 1,447.29 1,446.57 1,441.21 1,440.46 0.002000 1,467.51 1,469.86 7.83 72.332 25.61 3.85 280.78
132 MH132 MH133 84 inch 358 266.01 1,440.46 1,439.74 1,446.43 1,445.71 1,440.46 1,439.74 0.002011 1,469.86 1,476.04 7.86 73.375 26.41 3.77 278.50
133 MH133 JCT134/Exst RC 84 inch 576 221.06 1,439.74 1,438.94 1,445.64 1,444.07 1,439.74 1,438.94 0.001389 1,476.04 1,485.00 7.02 73.375 27.17 3.68 272.47
152 MH152 MH153 36 inch 349 52.23 1,455.34 1,453.20 1,456.79 1,456.32 1,455.34 1,453.20 0.006132 1,461.54 1,459.20 6.93 3.522 10.65 5.75 20.40
153 MH153 MH154 36 inch 107 49.94 1,453.20 1,452.60 1,456.27 1,456.17 1,453.20 1,452.60 0.005607 1,459.20 1,457.80 2.81 3.522 11.49 5.60 19.88
154a MH154 J154b 36 inch 160 43.79 1,452.60 1,451.80 1,455.84 1,455.10 1,452.60 1,451.80 0.005000 1,457.80 1,458.33 5.96 7.605 12.13 5.49 42.09
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Label Upstream Downstream Section Length Full Upstream Downstream Hydraulic Hydraulic Upstream Downstream Constructed Upstream Downstream Average System System System Total
Node Node Size (ft) Capacity Invert Invert Grade Grade Sump Sump Slope Ground Ground Velocity CA Flow Time Intensity System

(cfs) Elevation Elevation Line In Line Out Elevation Elevation (ftlft) Elevation Elevation (ftls) (acres) (min) (in/hr) Flow
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (cfs)

154b J154b J154c 36 inch 85 44.05 1,451.80 1,451.37 1,455.06 1,454.59 1,451.80 1,451.37 0.005059 1,458.33 1,457.86 6.49 8.397 12.57 5.41 45.81
154c J154c MH155 36 inch 69 44.11 1,451.37 1,451.02 1,454.54 1,454.13 1,451.37 1,451.02 0.005072 1,457.86 1,456.92 6.78 8.825 12.79 5.37 47.81
155a MH155 J155b 42 inch 207 65.90 1,451.02 1,449.99 1,454.04 1,453.57 1,451.02 1,449.99 0.004976 1,456.92 1,457.70 7.52 9.155 12.96 5.34 49.32
155b J155b MH156 42 inch 109 65.75 1,449.99 1,449.45 1,453.53 1,453.05 1,449.99 1,449.45 0.004954 1,457.70 1,455.85 6.44 11.702 13.42 5.27 62.10
156a MH156 J156b 42 inch 131 66.31 1,449.45 1,448.79 1,452.94 1,452.37 1,449.45 1,448.79 0.005038 1,455.85 1,456.31 7.83 11.702 13.70 5.22 61.52
156b J156b MH157 42 inch 196 66.06 1,448.79 1,447.81 1,452.33 1,451.34 1,448.79 1,447.81 0.005000 1,456.31 1,454.91 6.91 12.793 13.98 5.17 66.63
157a MH157 J157b 48 inch 115 94.72 1,447.81 1,447.23 1,451.23 1,451.03 1,447.81 1,447.23 0.005043 1,454.91 1,455.40 8.24 13.634 14.45 5.09 69.88
157b J157b J157c 48 inch 151 94.62 1,447.23 1,446.47 1,451.00 1,450.54 1,447.23 1,446.47 0.005033 1,455.40 1,455.38 8.42 15.460 14.69 5.04 78.62
157c J157c MH158 48 inch 149 94.63 1,446.47 1,445.72 1,450.49 1,449.74 1,446.47 1,445.72 0.005034 1,455.38 1,454.62 7.53 18.857 14.98 4.99 94.90
158a MH158 J158b 54 inch 121 129.65 1,445.72 1,445.11 1,449.57 1,449.30 1,445.72 1,445.11 0.005041 1,454.62 1,455.78 9.11 21.440 15.31 4.96 107.11
158b J158b J158c 54 inch 119 129.65 1,445.11 1,444.51 1,449.27 1,448.96 1,445.11 1,444.51 0.005042 1,455.78 1,456.64 9.10 21.440 15.54 4.93 106.60
158c J158c MH159 54 inch 147 129.55 1,444.51 1,443.77 1,448.92 1,448.37 1,444.51 1,443.77 0.005034 1,456.64 1,457.27 9.19 23.130 15.75 4.91 114.46
159 MH159 MH160 60 inch 362 120.58 1,443.77 1,442.87 1,448.28 1,447.58 1,443.77 1,442.87 0.002486 1,457.27 1,461.37 7.00 23.814 16.02 4.88 117.16
160 MH160 MH161 60 inch 347 121.09 1,442.87 1,442.00 1,447.42 1,446.39 1,442.87 1,442.00 0.002507 1,461.37 1,464.20 6.96 28.399 16.88 4.79 137.06
161 MH161 MH162 60 inch 377 139.71 1,442.00 1,441.06 1,446.28 1,445.55 1,442.00 1,441.06 0.002493 1,464.20 1,468.76 8.10 28.399 17.71 4.70 134.51
162 MH162 MH163 66 inch 359 182.14 1,441.06 1,440.16 1,445.28 1,444.88 1,441.06 1,440.16 0.002507 1,468.76 1,472.16 8.47 30.281 18.49 4.62 140.88
163a MH163 CB275 66 inch 355 168.32 1,440.16 1,439.40 1,444.84 1,444.44 1,440.16 1,439.40 0.002141 1,472.16 1,476.42 7.91 30.281 19.20 4.54 138.56
163b CB275 JCT134/Exst RC 66 inch 221 165.96 1,439.40 1,438.94 1,444.42 1,444.18 1,439.40 1,438.94 0.002081 1,476.42 1,485.00 7.80 30.493 19.94 4.46 137.07
177 CB177 MH162 24 inch 8 24.51 1,463.26 1,463.18 1,464.46 1,464.25 1,463.26 1,441.06 0.010000 1,468.00 1,468.76 7.61 1.881 10.00 5.86 11.11
200 CB200 J100a 24 inch 88 35.44 1,521.80 1,519.96 1,522.20 1,522.15 1,521.80 1,519.44 0.020909 1,525.50 1,532.80 5.41 0.227 10.00 5.86 1.34
201 CB201 CB202 24 inch 79 26.59 1,514.91 1,513.98 1,516.01 1,515.39 1,514.91 1,513.98 0.011772 1,519.36 1,520.58 7.76 1.611 10.00 5.86 9.52
202 CB202 MH102 24 inch 89 46.25 1,513.98 1,510.81 1,515.29 1,514.94 1,513.98 1,510.81 0.035618 1,520.58 1,528.01 12.69 2.259 10.17 5.83 13.28
203 CB203 CB205 24 inch 157 17.82 1,514.20 1,513.37 1,515.01 1,514.54 1,514.20 1,513.37 0.005287 1,518.60 1,521.47 4.95 0.902 10.00 5.86 5.33
205 CB205 J102c 24 inch 11 150.89 1,513.37 1,509.20 1,514.45 1,512.58 1,513.37 1,507.70 0.379091 1,521.47 1,524.26 26.57 1.637 10.53 5.77 9.52
206 CB206 MH103 24 inch 90 16.74 1,509.06 1,508.64 1,510.81 1,510.18 1,509.06 1,502.18 0.004667 1,515.16 1,518.18 5.78 3.295 11.26 5.64 18.74'
207 CB207 CB550 24 inch 39 46.60 1,504.07 1,502.66 1,505.44 1,504.41 1,504.07 1,502.66 0.036154 1,508.82 1,507.11 13.11 2.489 10.33 5.80 14.56
208 CB208 CB209 24 inch 118 20.43 1,510.29 1,509.47 1,511.18 1,511.24 1,510.29 1,509.47 0.006949 1,515.24 1,515.92 5.30 0.821 10.68 5.74 4.75
209 CB209 CB206 24 inch 79 17.65 1,509.47 1,509.06 1,511.08 1,510.94 1,509.47 1,509.06 0.005190 1,515.92 1,515.16 6.20 2.439 11.05 5.68 13.96
210 CB210 CB207 24 inch 165 35.33 1,507.50 1,504.07 1,508.43 1,505.73 1,507.50 1,504.07 0.020788 1,513.50 1,508.82 8.69 1.155 10.01 5.86 6.82
211 CB211 MH106 24 inch 20 89.87 1,496.47 1,493.78 1,498.13 1,496.42 1,496.47 1,492.53 0.134500 1,501.72 1,503.63 23.46 3.676 10.29 5.81 21.53
212 CB212 CB213 24 inch 108 59.89 1,504.75 1,498.30 1,505.46 1,499.84 1,504.75 1,498.30 0.059722 1,509.75 1,503.30 10.93 0.700 10.00 5.86 4.13
213 CB213 CB211 24 inch 83 36.39 1,498.30 1,496.47 1,499.63 1,498.52 1,498.30 1,496.47 0.022048 1,503.30 1,501.72 10.76 2.327 10.16 5.83 13.68
214 CB214 J106b 24 inch 27 71.37 1,493.72 1,491.43 1,494.38 1,493.92 1,493.72 1,490.27 0.084815 1,498.47 1,502.42 11.84 0.603 10.00 5.86 3.56
216 CB216 CB217 24 inch 109 50.07 1,491.30 1,486.75 1,492.17 1,488.42 1,491.30 1,486.75 0.041743 1,497.30 1,491.75 10.74 1.015 10.00 5.86 6.00
217 CB217 CB218 24 inch 80 35.30 1,486.75 1,485.09 1,488.20 1,487.41 1,486.75 1,485.09 0.020750 1,491.75 1,489.84 10.99 2.747 10.17 5.83 16.15
218 CB218 MH108 24 inch 15 67.85 1,485.09 1,483.94 1,487.03 1,486.87 1,485.09 1,482.26 0.076667 1,489.84 1,493.36 20.39 4.650 10.29 5.81 27.23
219 CB219 CB220 24 inch 181 42.45 1,487.20 1,481.77 1,487.75 1,485.04 1,487.20 1,481.77 0.030000 1,493.60 1,486.82 7.36 0.417 10.00 5.86 2.46
220 CB220 J109b 24 inch 21 58.82 1,481.77 1,480.56 1,485.02 1,485.00 1,481.77 1,478.92 0.057619 1,486.82 1,492.14 2.46 1.322 10.41 5.79 7.72
221 CB221 CB226 24 inch 201 14.25 1,482.68 1,482.00 1,484.01 1,483.89 1,482.68 1,482.00 0.003383 1,487.68 1,486.39 4.56 1.236 10.00 5.86 7.30
222 CB222 J110b 24 inch 21 84.22 1,481.39 1,478.91 1,483.48 1,483.46 1,481.39 1,477.13 0.118095 1,486.14 1,491.59 2.42 1.289 10.00 5.86 7.61
225 CB225 CB226 24 inch 101 36.17 1,484.20 1,482.00 1,484.83 1,483.79 1,484.20 1,482.00 0.021782 1,489.20 1,486.39 7.16 0.556 10.00 5.86 3.28
226 CB226 CB227 24 inch 78 17.33 1,482.00 1,481.61 1,483.70 1,483.56 1,482.00 1,481.61 0.005000 1,486.39 1,486.96 6.04 2.289 10.73 5.73 13.22
227 CB227 MH111 24 inch 20 112.97 1,481.61 1,477.36 1,483.50 1,483.45 1,481.61 1,475.32 0.212500 1,486.96 1,490.02 24.30 2.452 10.95 5.69 14.08
228 CB228 CB229 24 inch 92 19.62 1,478.17 1,477.58 1,481.87 1,481.80 1,478.17 1,477.58 0.006413 1,483.22 1,484.28 2.11 1.122 10.00 5.86 6.63
229 CB229 MH112 24 inch 102 45.33 1,477.58 1,474.09 1,481.72 1,481.52 1,477.58 1,472.51 0.034216 1,484.28 1,489.91 3.47 1.885 10.73 5.73 10.90
230 CB230 J112b 24 inch 14 212.84 1,480.95 1,470.39 1,481.71 1,478.05 1,480.95 1,470.39 0.754286 1,487.95 1,488.95 27.52 0.784 10.00 5.86 4.63
231 CB231 CB232 24 inch 76 17.78 1,474.17 1,473.77 1,475.22 1,475.04 1,474.17 1,473.77 0.005263 1,478.62 1,482.42 5.63 1.475 10.00 5.86 8.71
232 CB232 MH115 24 inch 7 212.63 1,473.77 1,468.50 1,474.93 1,472.60 1,473.77 1,466.08 0.752857 1,482.42 1,482.88 35.16 1.804 10.22 5.82 10.59
233 CB233 CB234 24 inch 157 17.49 1,468.34 1,467.54 1,472.61 1,471.70 1,468.34 1,467.54 0.005096 1,473.09 1,478.74 5.93 3.218 10.70 5.74 18.62
234 CB234 MH116 24 inch 9 114.36 1,467.54 1,465.58 1,471.57 1,471.50 1,467.54 1,463.50 0.217778 1,478.74 1,479.20 6.72 3.699 11.14 5.66 21.11
235 CB235 CB241 24 inch 78 19.42 1,463.64 1,463.15 1,464.57 1,464.63 1,463.64 1,463.15 0.006282 1,468.39 1,469.75 5.65 1.160 10.00 5.86 6.85
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Label Upstream Downstream Section Length Full Upstream Downstream Hydraulic Hydraulic Upstream Downstream Constructed Upstream Downstream Average System System System Total
Node Node Size (ft) Capacity Invert Invert Grade Grade Sump Sump Slope Ground Ground Velocity CA Flow Time Intensity System

(cfs) Elevation Elevation Line In Line Out Elevation Elevation (tuft) Elevation Elevation (tus) (acres) (min) (in/hr) Flow
(ft) (ft) (ft) (ft) (ft) (tt) (ft) (ft) (cfs)

236 CB236 MH117 24 inch 14 95.81 1,462.70 1,460.56 1,464.28 1,463.12 1,462.70 1,458.40 0.152857 1,473.50 1,475.30 23.82 3.335 10.42 5.79 19.45

237 CB237 J117b 24 inch 83 53.73 1,462.55 1,458.56 1,463.10 1,461.28 1,462.55 1,456.68 0.048072 1,467.55 1,471.42 8.75 0.428 10.00 5.86 2.53

238 CB238 CB239 24 inch 78 18.20 1,461.72 1,461.29 1,462.75 1,462.72 1,461.72 1,461.29 0.005513 1,466.17 1,465.79 5.67 1.423 10.20 5.82 8.35

239 CB239 MH118 24 inch 90 32.78 1,461.29 1,459.68 1,462.46 1,462.22 1,461.29 1,455.50 0.017889 1,465.79 1,469.20 9.32 1.841 10.43 5.78 10.74

240 CB240 J118b 24 inch 8 17.33 1,463.50 1,463.46 1,464.24 1,464.16 1,463.50 1,455.36 0.005000 1,468.50 1,468.60 4.60 0.742 10.00 5.86 4.38

241 CB241 CB236 24 inch 76 18.86 1,463.15 1,462.70 1,464.52 1,464.43 1,463.15 1,462.70 0.005921 1,469.75 1,473.50 6.61 2.474 10.23 5.82 14.51

242 CB242 CB243 24 inch 158 24.35 1,459.46 1,457.90 1,460.25 1,460.00 1,459.46 1,457.90 0.009873 1,464.41 1,463.15 6.10 0.849 10.00 5.86 5.02

243 CB243 MH120 24 inch 7 120.06 1,457.90 1,456.22 1,459.96 1,459.95 1,457.90 1,453.06 0.240000 1,463.15 1,464.06 3.31 1.852 10.43 5.78 10.80

245 CB245 J120c 24 inch 7 133.26 1,457.47 1,455.40 1,459.07 1,459.08 1,457.47 1,452.05 0.295714 1,462.22 1,462.28 19.28 0.713 10.00 5.86 4.21

247 CB247 CB248 24 inch 158 23.56 1,457.38 1,455.92 1,458.85 1,457.65 1,457.38 1,455.92 0.009241 1,462.43 1,461.17 8.12 2.832 10.31 5.81 16.58

248 CB248 MH152 24 inch 8 22.92 1,455.92 1,455.85 1,457.54 1,457.39 1,455.92 1,455.34 0.008750 1,461.17 1,461.54 8.25 3.522 10.64 5.75 20.41

249 CB249 CB247 24 inch 57 17.78 1,457.68 1,457.38 1,458.87 1,458.87 1,457.68 1,457.38 0.005263 1,462.63 1,462.43 3.04 0.167 10.00 5.86 0.99

250 MH250 CB251 24 inch 92 47.80 1,458.50 1,455.00 1,459.25 1,457.32 1,458.50 1,455.00 0.038043 1,463.50 1,460.00 9.61 0.790 10.59 5.76 4.59

251 CB251 CB253 24 inch 79 34.88 1,455.00 1,453.40 1,457.29 1,457.05 1,455.00 1,453.40 0.020253 1,460.00 1,458.65 4.24 2.307 10.75 5.73 13.33

252 CB252 MH250 24 inch 107 18.35 1,459.10 1,458.50 1,459.43 1,459.27 1,459.10 1,458.50 0.005607 1,463.70 1,463.50 3.04 0.155 10.00 5.86 0.91

253 CB253 CB677 24 inch 45 28.53 1,453.40 1,452.79 1,456.84 1,456.57 1,453.40 1,452.79 0.013556 1,458.65 1,457.54 6.06 3.326 11.06 5.68 19.03

254 CB254 J154c 24 inch 11 29.56 1,452.05 1,451.89 1,454.57 1,454.57 1,452.05 1,451.37 0.014545 1,456.80 1,457.86 0.80 0.428 10.00 5.86 2.53

255 CB255 MH155 24 inch 8 30.48 1,451.92 1,451.79 1,454.06 1,454.06 1,451.92 1,451.02 0.016250 1,456.67 1,456.92 0.62 0.330 10.00 5.86 1.95

256 CB256 J155b 24 inch 12 50.52 1,451.31 1,450.80 1,453.68 1,453.63 1,451.31 1,449.99 0.042500 1,456.06 1,457.70 4.71 2.546 10.22 5.82 14.94

257 CB257 CB256 24 inch 91 23.26 1,452.13 1,451.31 1,453.84 1,453.74 1,452.13 1,451.31 0.009011 1,457.63 1,456.06 6.99 1.572 10.00 5.86 9.29

258 CB258 J156b 24 inch 11 62.70 1,450.36 1,449.64 1,452.39 1,452.38 1,450.36 1,448.79 0.065455 1,455.11 1,456.31 2.05 1.091 10.00 5.86 6.44

259 CB259 MH157 24 inch 8 67.67 1,449.56 1,448.95 1,451.26 1,451.26 1,449.56 1,447.81 0.076250 1,454.31 1,454.91 12.58 0.841 10.00 5.86 4.97

260 CB260 CB261 24 inch 91 22.98 1,449.93 1,449.13 1,451.11 1,451.16 1,449.93 1,449.13 0.008791 1,455.43 1,453.88 6.66 1.361 10.00 5.86 8.04

261 CB261 J157b 24 inch 12 62.48 1,449.13 1,448.35 1,451.08 1,451.06 1,449.13 1,447.23 0.065000 1,453.88 1,455.40 14.82 1.827 10.23 5.82 10.72

262 CB262 MH290 24 inch 106 51.22 1,454.78 1,450.15 1,455.87 1,451.60 1,454.78 1,450.15 0.043679 1,459.28 1,455.65 12.41 1.589 10.11 5.84 9.36

263 CB263 CB262 24 inch 42 25.71 1,455.25 1,454.78 1,456.03 1,456.11 1,455.25 1,454.78 0.011190 1,459.25 1,459.28 6.33 0.840 10.00 5.86 4.96

264 CB264 MH290 24 inch 40 27.94 1,450.67 1,450.15 1,451.57 1,451.65 1,450.67 1,450.15 0.013000 1,455.17 1,455.65 6.48 0.742 10.00 5.86 4.38

265 CB265 J157c 24 inch 12 86.93 1,449.21 1,447.70 1,450.80 1,450.62 1,449.21 1,446.47 0.125833 1,453.66 1,455.38 22.34 3.396 10.43 5.79 19.81

266 CB266 CB267 24 inch 90 29.00 1,450.39 1,449.13 1,451.56 1,450.65 1,450.39 1,449.13 0.014000 1,455.39 1,453.88 8.52 1.805 10.00 5.86 10.66

267 CB267 MH158 24 inch 8 111.29 1,449.13 1,447.48 1,450.53 1,449.66 1,449.13 1,445.72 0.206250 1,453.88 1,454.62 24.73 2.583 10.18 5.83 15.18

268 CB268 J158c 24 inch 12 137.90 1,450.35 1,446.55 1,451.48 1,448.97 1,450.35 1,444.51 0.316667 1,455.10 1,456.64 25.53 1.691 10.00 5.86 9.99

269 CB269 MH159 24 inch 204 39.43 1,456.45 1,451.17 1,457.16 1,451.60 1,456.45 1,443.77 0.025882 1,462.20 1,457.27 8.08 0.684 10.00 5.86 4.04

271 CB271 CB272 24 inch 91 21.49 1,456.20 1,455.50 1,457.75 1,457.60 1,456.20 1,455.50 0.007692 1,461.20 1,460.25 7.29 2.368 10.00 5.86 13.99

272 CB272 MH160 24 inch 9 24.51 1,455.50 1,455.41 1,457.36 1,457.22 1,455.50 1,442.87 0.010000 1,460.25 1,461.37 8.57 4.585 10.21 5.82 26.92

273 CB273 J127b 24 inch 80 132.08 1,470.40 1,447.16 1,471.50 1,450.91 1,470.40 1,443.62 0.290500 1,476.40 1,458.36 24.44 1.617 10.00 5.86 9.55

274 CB274 MH132 24 inch 103 24.51 1,457.75 1,456.72 1,458.63 1,457.40 1,457.75 1,440.46 0.010000 1,462.75 1,469.86 6.49 1.043 10.00 5.86 6.16

290 MH290 CB265 24 inch 87 25.47 1,450.15 1,449.21 1,451.48 1,451.01 1,450.15 1,449.21 0.010805 1,455.65 1,453.66 8.24 2.331 10.25 5.82 13.67

300 CB300 J102b 24 inch 111 109.35 1,531.87 1,509.77 1,532.56 1,512.71 1,531.87 1,508.39 0.199099 1,536.23 1,525.79 16.43 0.665 10.00 5.86 3.93

301 CB301 CB302 24 inch 161 27.59 1,521.90 1,519.86 1,522.49 1,520.58 1,521.90 1,519.86 0.012671 1,527.26 1,525.22 5.65 0.477 10.00 5.86 2.82

302 CB302 CB303 24 inch 58 26.14 1,519.86 1,519.20 1,520.56 1,520.15 1,519.86 1,519.20 0.011379 1,525.22 1,525.06 6.03 0.693 10.47 5.78 4.04

303 CB303 MH104 24 inch 62 95.88 1,519.20 1,509.71 1,520.07 1,510.05 1,519.20 1,500.98 0.153065 1,525.06 1,517.58 17.00 1.036 10.64 5.75 6.00

304 CB304 CB303 24 inch 57 26.37 1,519.86 1,519.20 1,520.24 1,520.09 1,519.86 1,519.20 0.011579 1,525.22 1,525.06 4.25 0.202 10.00 5.86 1.19

305 CB305 MH106 24 inch 153 98.19 1,518.46 1,493.90 1,518.97 1,496.43 1,518.46 1,492.53 0.160523 1,522.96 1,503.63 12.72 0.364 10.00 5.86 2.15

306 CB306 CB307 24 inch 91 23.96 1,510.22 1,509.35 1,510.75 1,510.05 1,510.22 1,509.35 0.009560 1,515.08 1,514.71 4.86 0.400 10.00 5.86 2.36

307 CB307 CB308 24 inch 85 16.17 1,509.35 1,508.98 1,510.04 1,509.88 1,509.35 1,508.98 0.004353 1,514.71 1,515.84 4.22 0.659 10.31 5.81 3.85

308 CB308 MH108 24 inch 149 99.29 1,508.98 1,484.52 1,509.79 1,486.74 1,508.98 1,482.26 0.164161 1,515.84 1,493.36 16.81 0.917 10.65 5.75 5.31

309 CB309 CB308 24 inch 49 41.86 1,510.41 1,508.98 1,510.74 1,509.81 1,510.41 1,508.98 0.029184 1,516.27 1,515.84 5.46 0.159 10.00 5.86 0.94

320 MH320 MH101 24 inch 49 121.27 1,535.00 1,523.00 1,536.07 1,527.27 1,535.00 1,515.27 0.244898 1,545.00 1,530.07 22.62 1.579 11.14 5.66 9.01

350 CB350 MH111 24 inch 97 109.03 1,502.70 1,483.50 1,503.51 1,490.02 1,502.70 1,475.32 0.197938 1,508.06 1,490.02 17.94 0.898 10.00 5.86 5.31

351 CB351 CB352 24 inch 65 30.40 1,498.81 1,497.81 1,499.29 1,498.42 1,498.81 1,497.81 0.015385 1,504.17 1,503.17 5.42 0.328 10.00 5.86 1.94

352 CB352 MH112 24 inch 117 87.19 1,497.81 1,483.00 1,498.36 1,489.91 1,497.81 1,472.51 0.126581 1,503.17 1,489.91 12.19 0.418 10.20 5.83 2.46
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Label Upstream Downstream Section Length Full Upstream Downstream Hydraulic Hydraulic Upstream Downstream Constructed Upstream Downstream Average System System System Total
Node Node Size (tt) Capacity Invert Invert Grade Grade Sump Sump Slope Ground Ground Velocity CA Flow Time Intensity System

(cfs) Elevation Elevation Line In Line Out Elevation Elevation (tUtt) Elevation Elevation (tUs) (acres) (min) (in/hr) Flow
(tt) (tt) (tt) (tt) (tt) (tt) (tt) (tt) (cfs)

353 CB353 CB626 24 inch 25 50.22 1,479.37 1,478.32 1,480.18 1,479.48 1,479.37 1,478.32 0.042000 1,484.80 1,483.19 10.38 0.896 10.00 5.86 5.29

354 CB354 J116b 24 inch 106 87.00 1,477.23 1,463.87 1,478.46 1,468.06 1,477.23 1,460.11 0.126038 1,483.09 1,476.45 19.33 2.004 10.24 5.82 11.75

355 CB355 CB354 24 inch 50 35.51 1,478.28 1,477.23 1,479.02 1,478.61 1,478.28 1,477.23 0.021000 1,483.14 1,483.09 7.73 0.760 10.11 5.84 4.48

358 CB358 CB627 24 inch 72 60.86 1,486.68 1,482.24 1,487.19 1,483.13 1,486.68 1,482.24 0.061667 1,491.68 1,487.24 9.13 0.368 10.00 5.86 2.17

359 CB359 CB355 24 inch 55 51.83 1,480.74 1,478.28 1,481.26 1,479.23 1,480.74 1,478.28 0.044727 1,485.74 1,483.14 8.27 0.385 10.00 5.86 2.27

403 CB403 MH409 24 inch 72 21.42 1,520.55 1,520.00 1,521.10 1,520.62 1,520.55 1,520.00 0.007639 1,527.11 1,527.50 4.57 0.430 10.21 5.82 2.53

404 CB404 CB403 24 inch 60 28.65 1,521.37 1,520.55 1,521.80 1,521.12 1,521.37 1,520.55 0.013667 1,526.93 1,527.11 4.86 0.262 10.00 5.86 1.55

405 CB405 CB404 24 inch 59 19.67 1,521.75 1,521.37 1,522.16 1,521.81 1,521.75 '1,521.37 0.006441 1,527.11 1,526.93 3.61 0.179 0.00 7.66 1.38

409 MH409 CB208 24 inch 128 67.50 1,520.00 1,510.29 1,520.55 1,511.44 1,520.00 1,510.29 0.075859 1,527.50 1,515.24 . 10.25 0.430 10.47 5.78 2.51

410 CB410 CB209 24 inch 213 71.69 1,527.70 1,509.47 1,528.02 1,511.41 1,527.70 1,509.47 0.085587 1,534.20 1,515.92 7.74 0.146 10.00 5.86 0.86

453 CB453 CB233 24 inch 132 72.49 1,479.89 1,468.34 1,481.12 1,472.83 1,479.89 1,468.34 0.087500 1,486.25 1,473.09 16.93 2.008 10.57 5.76 11.66

454 CB454 CB453 24 inch 85 18.22 1,480.36 1,479.89 1,481.38 1,481.41 1,480.36 1,479.89 0.005529 1,485.92 1,486.25 5.29 1.089 10.30 5.81 6.38

455 CB455 CB454 24 inch 84 16.70 1,480.75 1,480.36 1,481.55 1,481.40 1,480.75 1,480.36 0.004643 1,486.25 1,485.92 4.69 0.875 10.00 5.86 5.17

456 CB456 CB238 24 inch 112 115.50 1,486.60 1,461.72 1,486.84 1,462.94 1,486.60 1,461.72 0.222143 1,491.47 1,466.17 9.12 0.084 10.00 5.86 0.49

500 CB500 CB210 24 inch 12 102.76 1,509.61 1,507.50 1,510.44 1,508.45 1,509.61 1,507.50 0.175833 1,515.36 1,513.50 17.38 0.928 10.00 5.86 5.48

550 CB550 MH105 24 inch 9 164.39 1,502.66 1,498.61 1,504.27 1,500.31 1,502.66 1,496.61 0.450000 1,507.11 1,507.41 35.48 3.453 10.38 5.79 20.17

600 CB600 CB601 24 inch 62 25.09 1,473.36 1,472.71 1,476.73 1,476.72 1,473.36 1,472.71 0.010484 1,478.61 1,478.46 1.23 0.656 10.00 5.86 3.87

601 CB601 CB602 24 inch 62 27.66 1,472.71 1,471.92 1,476.71 1,476.68 1,472.71 1,471.92 0.012742 1,478.46 1,478.67 1.72 0.937 10.84 5.71 5.40

602 CB602 MH114 24 inch 212 25.53 1,471.92 1,469.62 1,476.30 1,475.73 1,471.92 1,468.09 0.010849 1,478.67 1,486.39 4.03 2.235 11.44 5.61 12.64

625 CB625 MH116 24 inch 93 66.94 1,479.35 1,472.41 1,479.95 1,479.20 1,479.35 1,463.50 0.074624 1,484.10 1,479.20 10.75 0.510 10.07 5.85 3.00

626 CB626 CB354 24 inch 85 27.75 1,478.32 1,477.23 1,479.22 1,478.68 1,478.32 1,477.23 0.012824 1,483.19 1,483.09 7.18 1.085 10.04 5.85 6.40

627 CB627 MH115 24 inch 93 62.66 1,482.24 1,476.16 1,483.09 1,482.88 1,482.24 1,466.08 0.065376 1,487.24 1,482.88 12.47 0.986 10.13 5.84 5.80

628 CB628 CB625 24 inch 29 58.10 1,480.98 1,479.35 1,481.30 1,479.97 1,480.98 1,479.35 0.056207 1,485.48 1,484.10 6.64 0.142 10.00 5.86 0.84

650 CB650 CB651 24 inch 77 45.29 1,471.20 1,468.57 1,472.03 1,469.65 1,471.20 1,468.57 0.034156 1,476.61 1,474.48 9.77 0.937 10.00 5.86 5.53

651 CB651 CB247 24 inch 61 104.96 1,468.57 1,457.38 1,469.53 1,458.95 1,468.57 1,457.38 0.183443 1,474.48 1,462.43 19.20 1.241 10.13 5.84 7.30

652 CB652 MH250 24 inch 12 73.52 1,459.58 1,458.50 1,460.26 1,459.28 1,459.58 1,458.50 0.090000 1,464.33 1,463.50 12.26 0.636 10.12 5.84 3.74

653 CB653 CB651 24 inch 43 58.26 1,471.00 1,468.57 1,471.41 1,469.59 1,471.00 1,468.57 0.056512 1,475.00 1,474.48 7.76 0.237 10.00 5.86 1.40

654 CB654 CB652 24 inch 43 38.48 1,460.64 1,459.58 1,461.05 1,460.28 1,460.64 1,459.58 0.024651 1,465.64 1,464.33 5.78 0.233 10.00 5.86 1.38

675 CB675 J120b 24 inch 90 104.80 1,471.88 1,455.42 1,472.69 1,459.25 1,471.88 1,452.28 0.182889 1,476.63 1,462.38 17.44 0.897 10.00 5.86 5.30

676 CB676 J123b 24 inch 11 143.09 1,457.49 1,453.74 1,458.28 1,456.89 1,457.49 1,450.23 0.340909 1,464.24 1,462.46 21.36 0.850 10.00 5.86 5.02

677 CB677 MH154 24 inch 10 33.78 1,452.79 1,452.60 1,456.21 1,456.12 1,452.79 1,452.60 0.019000 1,457.54 1,457.80 7.41 4.084 11.18 5.65 23.28

678 CB678 CB679 24 inch 87 17.82 1,452.35 1,451.89 1,455.16 1,455.16 1,452.35 1,451.89 0.005287 1,457.10 1,456.94 0.63 0.337 10.00 5.86 1.99

679 CB679 J154b 24 inch 13 20.39 1,451.89 1,451.80 1,455.11 1,455.11 1,451.89 1,451.80 0.006923 1,456.94 1,458.33 1.39 0.792 12.29 5.46 4.36

680 CB680 J123c 24 inch 76 136.56 1,476.00 1,452.40 1,476.84 1,456.21 1,476.00 1,449.29 0.310526 1,482.00 1,460.00 21.47 0.966 10.00 5.86 5.71

700 CB700 CB701 24 inch 127 24.12 1,543.20 1,541.97 1,543.57 1,542.57 1,543.20 1,541.97 0.009685 1,547.62 1,547.39 3.95 0.196 10.00 5.86 1.16

701 CB701 MH712 24 inch 12 78.14 1,541.97 1,540.75 1,542.56 1,541.41 1,541.97 1,540.75 0.101667 1,547.39 1,547.65 11.78 0.487 10.54 5.77 2.83

702 CB702 CB703 24 inch 128 21.55 1,545.88 1,544.89 1,546.49 1,545.40 1,545.88 1,535.78 0.007734 1,550.50 1,550.40 4.84 0.513 10.00 5.86 3.03

703 CB703 MH320 24 inch 67 26.44 1,535.78 1,535.00 1,536.67 1,536.21 1,535.78 1,535.00 0.011642 1,550.40 1,545.00 6.92 1.092 10.44 5.78 6.36

712 MH712 MH320 24 inch 248 37.32 1,540.75 1,535.00 1,541.34 1,536.17 1,540.75 1,535.00 0.023185 1,547.65 1,545.00 7.00 0.487 10.55 5.76 2.83

731 CB731 CB732 24 inch 132 28.14 1,513.06 1,511.32 1,513.71 1,511.79 1,513.06 1,503.58 0.013182 1,517.45 1,517.00 6.07 0.581 10.00 5.86 3.43

732 CB732 MH736 24 inch 18 22.37 1,503.58 1,503.43 1,504.47 1,504.19 1,503.58 1,500.00 0.008333 1,517.00 1,511.40 6.12 1.079 10.36 5.80 6.31

736 MH736 MH109 24 inch 64 128.80 1,500.00 1,482.32 1,500.89 1,485.86 1,500.00 1,480.14 0.276250 1,511.40 1,491.34 21.22 1.079 10.41 5.79 6.30

763 MH763 MH119 24 inch 86 109.21 1,475.00 1,457.92 1,475.88 1,460.63 1,475.00 1,454.00 0.198605 1,488.00 1,465.00 18.83 1.064 10.36 5.80 6.22

764 CB764 MH763 24 inch 26 55.63 1,482.34 1,481.00 1,483.22 1,481.51 1,482.34 1,475.00 0.051538 1,489.30 1,488.00 11.70 1.064 10.32 5.80 6.22

765 CB765 CB764 24 inch 128 32.78 1,485.30 1,483.01 1,485.92 1,483.43 1,485.30 1,482.34 0.017891 1,489.30 1,489.30 6.59 0.532 10.00 5.86 3.14

Exst JCT134/Exst OUTFALL 10 x 6 tt 877 322.73 1,438.94 1,438.10 1,443.95 1,441.61 1,438.94 1,438.10 0.000958 1,485.00 1,450.00 6.21 103.868 28.54 3.54 370.33

I
I

Title: Red Mtn Freeway - University Dr to Southern Ave
1:\..•\dmg\stormcad\95%\rmfus_stormcad_95%.stm
03/28/05 11 :56:15 AM

Parsons Brinckerhoff
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: PB
StormCAD v5.0 [5.0010]
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APPENDIX E

OFF-SITE HYDRAULICS

• HYDRAULIC CALCULATIONS FOR BAFFLE CHUTE
DROP STRUCTURE

• EAST CHANNEL HEC-RAS MODEL
• BROADWAY ROAD BOX CULVERT HEC-RAS MODEL
• WEST CHANNEL HEC-RAS MODEL
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RMF. rep

PROJECT DATA
project Title: Red Mountain - University to southern
pro) ect Fil e : RMF. prJ
Run Date and Ti me: 3/23/2005 1: 38: 08 PM

project in English units

proj ect Desc r; pti on:
Red Mountain Freeway (202l) - university Drive to Southern Avenue

HEC-RAS version 3.1,2 April 2004
U. S. Army Corp of Engi nee rs

Hyd ro1ogi c Engi nee ri ng Center
609 second Street
Davis, california

xxxx
X
X

XXXX
X
X

XXXXX

xx
X X

X X
XXXXXX
X X
X X
X X

xxxx
X X
X X
XXXX
X X
X X
X X

xxxx
X X
X
X XXX
X
X X

XXXX

x X XXXXXX
x X X
X X X
xxxxxxx xxxx
X X X
X X X
X X XXXXXX

I
I

I
PLAN DATA

plan Title: plan 02
plan Fil e 1 :\PROJECTS\11230 RMF- universi ty to southern\Drng\working_Gl\off-site orai nage\HEC-RAS\RMF. p02

Geometry Title: RMFUS 60% submittal
Geometry File 1: \PROJECTS\11230 RMF- university to southern\orng\working_Gl\off-site Drainage\HEC-RAS\RMF. gOl

RMFUS 60% submi tta1
1: \PROJECTS\11230 RMF- university to Southern\orng\worki ng_Gl\off-si te orainage\HEC-RAS\RMF. fOl

Computati ona1 Informati on
Water surface calculation tolerance

~~~{~~;\~;~~~ ~~1~~~;~~~~n~o1erance
Maximum difference tolerance
Flow tolerance factor

o
o
o

0.01
0.01
20
0.3
0.001

Multiple openings
In1; ne Structures
Lateral Structures

69
4
o

Flow Title
Flow File

plan Summary Information:
Number of: Cross sections

culverts
Bridges

I
I.

I

I
computation options

criti cal depth computed only whe re necessary
Conveyance calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
computati ona1 Flow Regi me: Mi xed Flow

FLOW DATA

Flow Ti t 1e: RMFUS 60% submi tta1
Flow File 1 :\PROJECTS\11230 RMF- university to Southern\Orng\workin9-Gl\Off-site orainage\HEC-RAS\RMF.fOl

Flow Data (cfs)

GEOMETRY DATA

Geometry Title: RMFUS 60% Submittal
Geometry Fi 1e 1 : \PROJ ECT5\11230 RMF- Uni versi ty to Southe rn\Drng\worki n9-Gl\off-si te orai nage\HEC-RAS\RMF. gOl

CROSS SECTION

Bounda ry Condi ti ons

critical

Downstreamupstream

Normal S = 0.0121

PF 1
96

115
120
135
190
213
792

1187
1187
1375
1575
1775

profile

PF 1

RS
11200.00
9900.000
9870.000
9800.000
9600.000
9530.000
6596.400
5191, 77
5171.826
3900.00
2570.33
2200.000

E-chan uppe r

Reach

Reach
E-Chan upper
E-Chan upper
E-chan uppe r
E-chan upper
E-chan Uppe r
E-Chan Uppe r
E-Chan upper
E-Chan uppe r
E-Chan Upper
E-Chan Upper
E-Chan uppe r
E-chan Uppe r

RM12-U

River

River
RM12-U
RM12-u
RM12-u
RM12-u
RM12-u
RM12-u
RM12-U
RM12-u
RM12-u
RM12-U
RM12-U
RM12-U

I
I

I
I

,
I

RIVER: RM12-u
REACH: E-chan upper RS: 11200.00

page 1

I



I

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan.
66.98 86.84 173.52 172.9 172.9 .1 .3

CROSS SECTION OUTPUT profi 1e #PF 1

E.G. Elev (ft) 1551. 53 Element Left OB Channel
ve1 Head (ft) 1.50 wt. n-val. 0.016
W.S. Elev (ft) 1550.03 Reach Len. (ft) 173.52 172.90
crit W.S. (ft) 1550.51 Flow Area (sq ft) 9.78
E.G. Slope (ft/ft) 0.012103 Area (s~ ft) 9.78
Q Total (cfs) 96.00 Flow (c s) 96.00

TO~ wi dth (ft) 9.72 TOP Width (ft) 9.72
ve Total (ft/s) 9.81 Mg. vel. (ft/s) 9.81
Max chl Dpth (ft) 1.46 Hydr. Del'th (ft) 1.01
conv. Total (cfs) 872.6 conv. (cfs) 872.6
Length wtd. (ft) 172.90 wetted Per. (ft) 10.39
Min ch El (ft) 1548.57 Shear (lb/sq ft) 0.71
Alpha 1.00 Stream Power (lb/ft s) 6.98
Frctn LOSS (ft) Cum volume (acre-ft) 0.01 16.61
C & E LoSS (ft) cum SA (acres) 0.03 5.74

CROSS SECTION

RIVER: RM12-u
REACH: E-chan upper RS: 11027.19

INPUT
Descri pti on:
station Elevation Data num=

Sta El ev Sta El ev
o 1553.45 53.65 1553.25

66.981552.57 74.991548.57
86.84 1552.56 86.85 1552.57

150 1552.2

16
Sta Elev

53.68 1553.24
75 1548.57

90.45 1552.64

I
I,
I,
I

Manning's n values
Sta n val Sta

o .04 66.98

nurn=
n val

.016

3
Sta

86.84
n val

.04

sta Elev
54.98 1552.81
75.01 1548.57
94.841552.73

RMF. rep

Sta Elev
60.17 1552.7
79.01 1548.65
95.07 1552.8

Right DB

172.90

0.00
0.00

INPUT
Description:
Station Elevation Data num=

Sta El ev Sta El ev
01551.07 19.77 1550.9

44.99 1550.91 56.8 1550.68
64.37 1550.52 67 1550.47
94.84 1550.63 95.5 1550.81

n val
.04

I
Manning's n values

sta n val
o .04

num=
Sta n val

67 .016

20
Sta Elev

22.07 1550.89
56.99 1550.67
75.01 1546.47
95.51 1550.82

3
Sta

86.84

sta Elev
36.7 1550.89

57 1550.67
79.01 1546.55

109.73 1550.69

Sta Elev
44.72 1550.83
57.22 1550.66
86.84 1550.47

150 1550.36

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
67 86.84 30.87 30.1 30.57 .1 .3

CROSS SECTION OUTPUT profi 1e #PF 1

E.G. Elev (ft) 1549.44 Element Left OB channel
vel Head (ft) 1.50 Wt. n-val. 0.016
W.S. Elev (ft) 1547.94 Reach Len. (ft) 30.87 30.10
crit w.s. (ft) 1548.41 Flow Area (sq ft) 9.77
E.G. slope (ft/ft) 0.012130 Area (S~ ft) 9.77
Q Total (cfs) 96.00 Flow (c s) 96.00

TO~ width (ft) 9.70 TOP width (ft) 9.70
ve Total (ft/s) 9.83 AV9' vel. (ft/s) 9.83
Max Chl Dpth (ft) 1.47 Hy r. Depth (ft) 1.01
conv. Total (cfs) 871.6 conv. (cfs) 871.6
Length wtd. (ft) 30.10 wetted Per. (ft) 10.38
Min Ch El (ft) 1546.47 shear (1 b/sq ft) 0.71
Alpha 1.00 Stream Power (lb/ft s) 7.01
Frctn LOSS (ft) 2.09 Cum volume (acre-ft) 0.01 16.57
C & E LOSS (ft) 0.00 Cum SA (acres) 0.03 5.70

CROSS SECTION OUTPUT prof; 1e #PF 1

Lengths: Left channel Ri ght
218.2 207.01 207.01

0.00
0.00

Right DB

30.57

Expan.
.5

page 2

Sta Elev
43.56 1550.66
51. 32 1549.57
69.25 1551. 3
83.01 1551.29
94.29 1550.35

117.15 1550.4
137.23 1550.19

coeff Contr.
.3

Sta Elev
42.13 1550.65
50.99 1549.58
68.55 1551.08

83 1545.1
94.26 1550.34
96.65 1550.35

133.26 1550.27

38
Sta Elev

11.34 1550.65
47.791550.65
63.56 1549.52

75 1545.1
93.8 1550.18

96.39 1550.35
122.3 1550.37

150.01 1550.08

3
Sta n val

83.01 .04

num=
n val

.016

RS: 10997.00

Manning's n values
sta n val Sta

o .04 74.99

Bank Sta: Left Ri ght
74.99 83.01

INPUT
Description:
Stati on El evati on Data num=

Sta Elev Sta Elev
01550.72 5.341550.67

47.75 1550.65 47.77 1550.65
55.99 1549.48 62.99 1549.34
74.09 1551.2 74.99 1551.35
86.62 1551.38 90.64 1549.44
94.31550.35 96.241550.34

120.45 1550.39 121.611550.38
137.251550.19 145.121550.12

RIVER: RM12-u
REACH: E-Chan Upper

I

I

I

I
I

I

I

I



I

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

RMF.rep

E.G. Elev (ft) 1548.76 Element Left OB channel

vel Head (ft) 2.76 Wt. n-val. 0.016
w.s. Elev (ft) 1546.00 Reach Len. (ft) 218.20 207.01

Cdt w.s. (ft) 1546.74 Flow Area (sq ft) 7.21

E.G. Slope (ft/ft) 0.031011 Area (S~ ft) 7.21

Q Total (cfs) 96.00 Flow (c s) 96.00
T01wi dth (ft) 8.00 TOP wi dth (ft) 8.00

ve Total (ft/s) 13.32 Avg. vel. (ft/s) 13.32

Max chl Dpth (ft) 0.90 Hyd r. Depth (ft) 0.90

Cony. Total (cfs) 545.1 conv. (cfs) 545.1

Length wtd. (ft) 207.01 wetted Pe r. (ft) 9.80

Min Ch El (ft) 1545.10 Shear (lb/sq ft) 1.42

Alpha 1.00 Stream Power (lb/ft s) 18.96

Frctn LOSS (ft) 0.55 Cum volume (acre-ft) 0.01 16.57

c & E LOSS (ft) 0.13 Cum SA (acres) 0.03 5.69

I
I

I
I

CULVERT

RIVER: RM12-u
REACH: E-chan upper RS: 10996

Right OB

207.01

0.00
0.00

INPUT
Description: University Drive crossing
Di stance from Upstream XS = 1
Deck/Roadway width 204.8
weir Coefficient = 2.6
upstream Deck/Roadway coordi nates

num= 2
Sta Hi cord LO cord Sta Hi Cord Lo cord

o 1552 1540 200 1552 1540

coeff Contr.
.3

upstream Bridge cross Section Data
stati on El evati on Data num=

Sta El ev Sta El ev
o 1550.72 5.34 1550.67

47.75 1550.65 47.77 1550.65
55.991549.48 62.991549.34
74.09 1551.2 74.991551.35
86.62 1551.38 90.64 1549.44

94.3 1550.35 96.24 1550.34
120.45 1550.39 121.61 1550.38
137.25 1550.19 145.12 1550.12

n val
.04

Sta Elev
43.56 1550.66
51. 32 1549.57
69.25 .1551.3
83.01 1551.29
94.29 1550.35

117.15 1550.4
137.23 1550.19

Sta Elev
42.13 1550.65
50.99 1549.58
68.551551.08

83 1545.1
94.26 1550.34
96.65 1550.35

133.26 1550.27

Expan.
.5

38
Sta Elev

11. 34 1550.65
47.79 1550.65
63.56 1549.52

75 1545.1
93.8 1550.18

96.39 1550.35
122.3 1550.37

150.01 1550.08

3
Sta

83.01

nurn::::
n val

.016

Manning's n values
Sta n val Sta

o .04 74.99

Bank Sta: Left Ri ght
74.99 83.01

I

I
I

I

Downstream Deck/Roadway coordinates
num= 2
Sta Hi cord Lo cord Sta Hi cord Lo cord

o 1552 1540 200 1552 1540

Sta Elev
13.15 1548.65
48.34 1548.37
74.19 1550.94
74.99 1551.02
85.461550.35
93.92 1548.07

Sta Elev
7.46 1548.43

48.32 1548.37
67.07 1550.23
74.97 1551. 02
83.04 1551.02
93.81 1548.07

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95
1551

Broad crested

=
flow =

upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
sp~llway height used in design
we, r crest shape

Number of culverts = 1

culvert Name shape Rise Span
cul vert #1 BOX 4 8
FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA scale # 1 - Inlet edges chamfered 3/4 inch
solution Criteria = Highest U.S. EG
culvert upstrm Dist Length TOP n Bottom n Depth Blocked Entrance LOSS coef Exit LOSS coef

.01 207 .016 .016 0 .3 1
Upstream Elevation = 1545.1

Centerline sta'tion = 79
Downstream El eva'tion = 1543.02

centerline Sta'tion = 79

Manning's n values "urn= 3
Sta n val Sta n val Sta n val

0 .04 74.97 .016 83.01 .04

Bank Sta: Left Right coeff Contr. Expan.
74.97 83.01 .3 .5

Downstream Bridge cross Section Data
Station Elevation Data num= 32

Sta El ev Sta El ev Sta El ev
01548.55 5.061548.48 5.71548.48

21.74 1548.89 47.92 1548.38 48.16 1548.38
48.381548.37 66.971550.23 67.041550.23
74.44 1550.96 74.95 1551.01 74.96 1551.03

75 1543.02 83 1543.02 83.01 1551.02
93.65 1548.08 93.7 1548.07 93.76 1548.07

104.03 1547.93 150 1547.43

I
I

I
I
I

I
CULVERT OUTPUT profile #PF 1 culv Group: culver't #1

I Q culv Group (cfs) 96.00 Cul v Full Len (ft)
page 3
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I
I
I
I

# Barrel s
Q Barrel (cfs)
E.G. US. (ft)
w.S. US. (ft)
E.G. OS (ft)
w.S. os (ft)
Delta EG (ft)
Delta ws (ft)
E.G. IC (ft)
E.G. DC (ft)
culvert control
Culv WS Inlet (ft)
Culv ws Outlet (ft)
culv Nml Depth (ft)
Culv crt Depth (ft)

1
96.00

1548.76
1546.00
1545.63
1544.33

3.12
1.67

out:let
1546.14
1544.33

1.31
1.65

culv vel us (ft:/s)
culv velDS (ft/s)
Culv Inv El Up (ft)
culv Inv El On (ft:)
Cul v Frctn LS (ft:)
culv Exit: Loss (ft:)
culv Ent:r LOSS (ft:)
Q weir (cfs)
weir s1:a Lft: (ft:)
wei r Sta Rgt (ft)
weir submerg
weir Max Depth (ft)
weir Avg Depth (ft)
wei r Flow Area (sq ft)
Min El weir Flow (ft)

RMF.rep
11.59

9.19
1545.10
1543.02

2.58
0.00
0.54

1552.01

I Note:

Note:

During supercrit:ical analysis, the culvert direct st:ep met:hod went t:o normal depth. The program
then assumed normal depth at t:he outlet.
The flow in the culvert is ent:i rely supercritical.

INPUT
Descri pt:i on:
station Elevation Data num=

St:a Elev St:a Elev
o 1548.55 5.061548.48

21. 74 1548.89 47.92 1548.38
48.381548.37 66.971550.23
74.44 1550.96 74.95 1551.01

75 1543.02 83 1543.02
93.651548.08 93.71548.07

104.031547.93 1501547.43

RS: 10790.00

32
Sta Elev
5.7 1548.48

48.161548.38
67.041550.23
74.96 1551.03
83.01 1551.02
93.76 1548.07

I
I
I

CROSS SECTION

RIVER: RM12-U
REACH: E-chan uppe r

Manning's n values
Sta n val St:a

o .04 74.97

num=
n val

.016

3
St:a

83.01
n val

.04

St:a Elev
7.46 1548.43

48.32 1548.37
67.071550.23
74.97 1551.02
83.04 1551.02
93.81 1548.07

st:a Elev
13.15 1548.65
48.34 1548.37
74.19 1550.94
74.99 1551.02
85.46 1550.35
93.92 1548.07

Manning's n values num= 3
Sta n val Sta n val st:a n val

0 .04 66.99 .016 90.68 .04

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
66.99 90.68 154.62 154 154 .3 .5

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1545.17 Element: Left DB Channel
vel Head (ft) 1.42 wt. n-val. 0.016
W.S. Elev (ft) 1543.74 Reach Len. (ft:) 154.62 154.00
crit: w. S. (ft) 1544.18 Flow Area (sq ft) 10.03
E.G. slope (ft/ft) 0.014235 Area (S~ ft) 10.03
Q Total (cfs) 96.00 Flow (c s) 96.00

TO~ Wi dth (ft) 12.01 Top Width (ft) 12.01
ve Total (ft/s) 9.58 AVa' vel. (ft/s) 9.58
Max ch1 opth (ft) 1.08 Hy r. Depth (ft) 0.84
conv. Tot:al (cfs) 804.6 conv. (cfs) 804.6
Lengt:h wtd. (ft) 154.00 wetted Pe r . (ft) 12.48
Min Ch El (ft) 1542.66 shear (lb/sq ft) 0.71
Alpha 1.00 st:ream power (l b/ft s) 6.84
Frctn LOSS (ft) 0.42 cum volume (acre-ft) 0.01 16.52

C & E LOSS (ft) 0.04 Cum SA (acres) 0.03 5.65
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Bank st:a: Left: Right Lengths: Left: channel Right coeff Contr. Expan.
74.97 83.01 48.67 36 37.01 .3 .5

CROSS SECTION OUTPUT profi le #PF 1

E.G. Elev (ft) 1545.63 Element Left DB channel
vel Head (ft) 1.31 wt:. n-val. 0.016
W.S. Elev (ft) 1544.33 Reach Len. (ft) 48.67 36.00

Crit W.S. (ft) 1544.66 Flow Area (sq ft) 10.47
E.G. Slope (ft:/ft) 0.009927 Area (s~ ft) 10.47
Q Total (cfs) 96.00 Flow (c s) 96.00

TO~ wi dt:h (ft) 8.00 TOP widt:h (ft:) 8.00
ve Total (his) 9.17 Avg. Vel. (ft/s) 9.17
Max chl opth (ft:) 1.31 Hydr. Depth (ft) 1.31
Cony. Total (cfs) 963.5 conv. (cfs) 963.5
Length wt:d. (ft:) 36.00 wet:ted Per. (ft) 10.61
Min ch El (ft) 1543.02 shear (lb/sq ft:) 0.61

Alpha 1.00 Stream Power (1 blft s) 5.61
Frctn LoSS (ft:) cum volume (acre-ft) 0.01 16.53
C & E LOSS (ft) cum SA (acres) 0.03 5.66

CROSS SECTION

RIVER: RM12-u
REACH: E-chan Upper RS: 10754.00

I

I
I
I
I
I
I
f
I
I

INPUT
oescri pti on:
s"tat:i on El evat:i on Data num=

Sta El ev Sta El ev
o 1548.09 1.93 1548.06

24.84 1548.1 27.22 1548.09
50.68 1546.99 56.98 1546.86

83 1542.82 90.68 1546.66
150 1547.15

21
Sta Elev

8.911547.96
41.98 1548.1
56.99 1546.86
98.68 1546.82

Sta Elev
17.15 1547.83
43.38 1547.64
66.99 1546.66
99.49 1547.08

st:a Elev
23.51 1548.06
44.99 1547.1

75 1542.66
100.95 1547.57

Right DB

37.01

0.00
0.00

Right DB

154.00

0.00
0.00



I
I RMF. rep

INPUT
Descri pti on:
Station Elevation Data num=

Sta El ev Sta El ev
a 1546.47 9.96 1546.25

24.46 1545.95 38.12 1545.81
54.981545.35 66.98 1545.1

83 1541.27 90.68 1545.1
100.361545.62 105.221545.58
134.84 1545.06 145.79 1544.95

RS: 10600.00I
I

CROSS SECTION

RIVER: RM12-U
REACH: E-Chan upper

Manning's n values
Sta n val Sta

o .04 66.98

nurn=
n val

.016

29
Sta Elev

11.29 1546.23
41. 87 1545.79
74.98 1541.11
98.68 1545.27

114.18 1545.41
148.54 1544.92

3
Sta n val

90.68 .04

Sta Elev
22.28 1546
53.91 1545.7
74.99 1541.11
99.14 1545.42

118.26 1545.36
150 1544.9

Sta Elev
23.97 1545.98

54.5 1545.5
75 1541.11

99.76 1545.62
125.38 1545.23

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

I
I
I
I

Bank Sta: Left Right Lengths: Left channel Right Coeff contr. Expan.

66.98 90.68 200 200 200 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1543.33 Element Left OB channel

vel Head (ft) 0.96 Wt. n-val. 0.016

W.S. Elev (ft) 1542.36 Reach Len. (ft) 200.00 200.00

crit w.s. (ft) 1542.63 Flow Area (sq ft) 12.20

E.G. slolle (ft/ft) 0.008049 Area (S~ ft) 12.20

Q Total (cfs) 96.00 Flow (c s) 96.00

TO~ width (ft) 12.73 TOP width (ft) 12.73

ve Total (ft/s) 7.87 Avg. vel. (ft/s) 7.87

Max chl Dpth (ft) 1.25 Hydr. Dellth (ft) 0.96

Cony. Total (cfs) 1070.0 Cony. (cfs) 1070.0

Length wtd. (ft) 200.00 wetted Per. (ft) 13.28

Min Ch El (ft) 1541.11 Shear (1 b/sq ft) 0.46

Alpha 1.00 Stream power (lb/ft s) 3.63

Frctn LOSS (ft) 1.62 Cum volume (acre-ft) 0.01 16.48

C & E LOSS (ft) 0.23 Cum SA (acres) 0.03 5.60

Right OB

200.00

0.00
0.00

RIVER: RM12- U
REACH: E-chan uppe r RS : 10400 . 00

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left Channel Ri~ht coeff contr. Expan.

66.98 90.68 200 200 00 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1541.44 Element Left OB Channel

vel Head (ft) 1.19 wt. n-val. 0.016

W.S. Elev (ft) 1540.25 Reach Len. (ft) 200.00 200.00

Crit W.S. (ft) 1540.61 Flow Area (sq ft) 10.95

E.G. slolle (ft/ft) 0.011003 Area (S~ ft) 10.95

Q Total (cfs) 96.00 Flow (c s) 96.00

TO~ Width (ft) 12.33 Top width (ft) 12.33

ve Total (ft/s) 8.76 AV~. vel. (ft/s) 8.76

Max ch1 Dpth (ft) 1.16 Hy r. Dellth (ft) 0.89

Cony. Total (cfs) 915.2 Cony. (cfs) 915.2

Length wtd. (ft) 200.00 wetted Pe r . (ft) 12.84

Min ch El (ft) 1539.09 shear (l b/sq ft) 0.59

Alpha 1.00 Stream power (lb/ft s) 5.14

Frctn LOSS (ft) 1.87 Cum volume (acre-ft) 0.01 16.42

C &E LOSS (ft) 0.02 cum SA (acres) 0.03 5.55

INPUT
Description:
Station Elevation Data num=

Sta El ev Sta El ev
o 1544.87 52.15 1544.27

75 1539.09 75.01 1539.09
98.69 1543.25 99.53 1543.53

n val
.04

0.00
0.00

Right OB

200.00

Sta Elev
74.99 1539.09
90.69 1543.09

Sta Elev
66.98 1543.09
90.68 1543.08

150 1542.72

14
Sta Elev

54.98 1543.33
83.01 1539.25
134.8 1543.01

3
Sta

90.68

nurn=
n val

.016

Manning's n values
Sta n val Sta

o .04 66.98

I

I

I

I
I

RIVER: RM12-u
REACH: E-Chan Upper RS: 10200.00

INPUT
Description:
Stati on El evati on Data nUIII=

Sta Elev Sta Elev
o 1542.25 5.3 1542.23

54.97 1541.32 66.97 1541.08
83 1537.24 90.68 1541.08

122.62 1541.65 134.26 1541.69

f
I Manning's n values nurn=

19
Sta Elev

6.51 1542.21
74.981537.08
98.68 1541.24

141. 47 1541. 71

Sta Elev
53.73 1541.73
74.99 1537.08
99.34 1541. 46

149.99 1541.66

Sta Elev
54.09 1541.61

75 1537.08
99.84 1541. 63
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warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left channel Ri§ht coeff Cont r • Expan.
66.98 90.67 30.15 30 2 .9 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1536.15 Element Left OB channel Right OB

vel Head (ft) 1.14 wt. n-val. 0.016
W.S. Elev (ft) 1535.01 Reach Len. (ft) 30.15 30.00 29.90
Crit W.S. (ft) 1535.34 Flow Area (sq ft) 13.40
E.G. slope (ft/ft) 0.008787 Area (s~ ft) 13.40
Q Total (cfs) 115.00 Flow (c s) 115.00
TO~ width (ft) 13.10 TOP width (ft) 13.10
Ve Total (ft/s) 8.58 AVa' vel. (ft/s) 8.58
Max ch1 Dpth (ft) 1. 35 Hy r. Depth (ft) 1.02
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Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan.
66.97 90.68 100.74 100 98.55 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1537.20 Element Left OB Channel
vel Head (ft) 1.28 Wt. n-val. 0.016
W.S. Elev (ft) 1535.93 Reach Len. (ft) 100.74 100.00
cri1: W.S. (ft) 1536.32 Flow Area (sq ft) 10.59
E.G. slope (ft/ft) 0.012135 Area (S~ ft) 10.59
Q Total (cfs) 96.00 Flow (c s) 96.00
TO~ width (ft) 12.21 TOP Width (ft) 12.21
Ve Total (ft/s) 9.06 Avg. vel. (ft/s) 9.06
Max ch1 Dpth (ft) 1.13 Hydr. Depth (ft) 0.87
Cony. Total (cfs) 871.5 Conv. (cfs) 871.5
Length wtd. (ft) 100.00 wetted Per. (ft) 12.70
Mi n ch El (ft) 1534.80 Shear (1 b/sq ft) 0.63
Alpha 1.00 Stream Power (1 b/ft s) 5.73
Frctn LOSS (ft) 2.13 Cum volume (acre-ft) 0.01 16.32
C & E LOSS (ft) 0.02 cum SA (acres) 0.03 5.43

0.00
0.00

0.00
0.00

Right OB

98.55

Right OB

200.00

Sta Elev
16.66 1539.15
66.97 1538.8
98.68 1538.96

150 1538.99

Sta Elev
28.89 1537.89
66.98 1537.66
90.68 1537.66

127.23 1537.59

Sta Elev
19.24 1537.89
54.98 1537.9
90.671537.65

116.44 1537.7

Sta Elev
9.11 1538.92

54.97 1539.04
90.68 1538.8

138.89 1539.04

n val
.04

3
Sta n val

90.67 .04

21
Sta Elev

17.761537.91
54.85 1537.86

83 1533.82
111.44 1537.68

20
Sta Elev
8.3 1538.91

53.41 1539.56
83 1534.96

122.03 1538.99

3
Sta

90.68

nurn=
n val

.016

RS : 9900. 000

num=
n val

.016

RS: 10000 . 00

Manning's n values
Sta n val Sta

o .04 66.98

RIVER: RM12-U
REACH: E-chan upper

INPUT
Descri pti on:
station Elevation Data num=

Sta El ev Sta El ev
o 1538.07 3.85 1538.04

31.87 1537.66 42.941536.74
74.98 1533.66 75 1533.66
98.68 1537.82 100.11 1537.35

150 1537.6

Manning's n values
Sta n val Sta

o .04 66.97

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
o 1539.2 7.531538.88

22.5 1539.32 23.411539.34
74.98 1534.8 75 1534.8
98.831538.92 114.671538.94

RIVER: RM12-U
REACH: E-chan upper

n val n val
RMF. rep

Sta Sta Sta n val
0 .04 66.97 .016 90.68 .04

Bank Sta: Left Right Lengths: Left Channel Right coeff Cont r. Expan.
66.97 90.68 200 200 200 .1 .3

CROSS SECTION OUTPUT profi 1e #PF 1

E.G. E1ev (ft) 1539.36 Element Left OB channel
vel Head (ft) 1.07 Wt. n-va1. 0.016
W.S. E1ev (ft) 1538.28 Reach Len. (ft) 200.00 200.00
Cri1: W.S. (ft) 1538.60 Flow Area (sq ft) 11.54
E.G. slope (ft/ft) 0.009452 Area (s~ ft) 11.54
Q Total (cfs) 96.00 Flow (c s) 96.00
TO~ wi dth (ft) 12.51 Top width (ft) 12.51
ve Total (ft/s) 8.32 AVa' vel. (ft/s) 8.32
Max ch1 Dpth (ft) 1.20 Hy r. Depth (ft) 0.92
Cony. Total (cfs) 987.5 Cony. (cfs) 987.5
Length wtd. (ft) 200.00 wetted Per. (ft) 13.04
Min ch E1 (ft) 1537.08 Shear (lb/sq ft) 0.52
Alpha 1.00 Stream Power (lb/ft s) 4.34

Frctn LosS (ft) 2.04 cum volume (acre-ft) 0.01 16.37
C & E LOSS (ft) 0.04 Cum SA (acres) 0.03 5.49

I

I

I

I

I

I

I

I
I

I

I

I

I

I

I

I

I

I



I

warning: The energy loss was grea.er than 1.0 f. (0.3 m). between .he curren. and previous cross section.
This may indicate the need for additional cross sec.ions.

CROSS SECTION

conv. To.al (cfs) conv. (cfs)
RMF.rep

1226.8 1226.8
Leng.h w.d. (f.) 30.00 weued Per. (h) 13.70
Mi n ch El (ft) 1533.66 Shear (lb/sq ft) 0.54
Alpha 1.00 Sneam Power (lb/h 5) 4.61
Frctn LOSS (ft) 1.01 Cum volume (acre-f.) 0.01 16.29 0.00
C & E LosS (f.) 0.04 Cum SA (acres) 0.03 5.40 0.00

Bank s.a: Lef. Righ. Leng.hs: Leh channel Righ. Coeff conn. Expan.
68.99 88.76 69.93 70 70.17 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1535.91 Element Left OB Channel
vel Head (f.) 1.10 wt. n-val. 0.016
W.S. Elev (f.) 1534.80 Reach Len. (ft) 69.93 70.00
Cri. W.S. (f.) 1535.10 Flow Area (sq f.) 14.23
E.G. slope (f./f.) 0.007367 Area (S~ ft) 14.23
Q Total (cfs) 120.00 Flow (c 5) 120.00
TO~ wid.h (f.) 12.23 TOp wid.h (f.) 12.23
ve To.al (his) 8.43 AV9' vel. (ft/s) 8.43
Max chl Dpth (f.) 1.48 Hy r. Depth (ft) 1.16
conv. Total (cfs) 1398.1 Cony. (cfs) 1398.1
Lengt:h wtd. (ft:) 70.00 weued Per. (ft) 13.09
Min ch El (ft:) 1533.32 Shear (1 b/sq ft:) 0.50
Alpha 1.00 sneam Power (1 b/ft: 5) 4.22
Frctn LOSS (ft:) 0.24 Cum volume (acre-ft:) 0.01 16.29
C & E LOSS (ft:) 0.01 cum SA (acres) 0.03 5.40

CROSS SECTION

RIVER: RM12-u
REACH: E-chan upper RS: 9800.000

RS: 9870.000

0.00
0.00

Right OB

70.17

St:a Elev
16.17 1536.73
47.09 1536.9

75 1532.53
122.81 1536.44

Sta Elev
38.39 1537.61
56.981537.56

83 1533.48
101. 52 1537.13
125.07 1537.32

St:a Elev
15.23 1536.77
39.69 1536.27
74.98 1532.53
89.78 1536.55

s.a Elev
37.15 1537.61
55.51 1537.08

751533.32
97.81 1537.3

124.52 1537.32

n val
.04

21
Sta Elev

11.86 1536.92
30.47 1535.55
68.98 1536.53
89.77 1536.55

28
Sta Elev

11.02 1537.5
50.18 1536.7
74.98 1533.32
90.02 1537.26

123.061537.38
150 1537.2

3
Sta

88.76

nurn=
n val

.016

INPUT
Descript:ion:
St:at:ion Elevation Data num=

Sta Elev Sta Elev
o 1537.1 2.77 1537.08

22.941536.14 28.091535.78
56.97 1536.77 56.99 1536.77
83.01 1532.69 88.77 1536.53

150.01 1536.23

Manning' 5 n values
Sta n val Sta

o .04 68.99

INPUT
Descri p.i on:
Station Elevation Da.a num=

SU El ev Sta El ev
o 1537.51 1.97 1537.5

40.011537.63 42.81537.37
68.98 1537.32 68.99 1537.31
88.76 1537.32 89.76 1537.34
107.11536.98 118.911537.28

129.031537.22 132.321537.19

RIVER: RM12-U
REACH: E-chan upper

I

I
I

I
I

I

I

I

I

I

I

Manning's n values
St:a n val st:a

o .04 68.98

nurn=
n val

.016

3
Sta

88.77
n val

.04

I
I
I

Bank Sta: Left: Right Lengt:hs: Left Channel Right: Coeff Conn. Expan.
68.98 88.77 199.52 200 201.09 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft:) 1535.34 Element: Left OB Channel
vel Head (ft:) 1.28 wt. n-val. 0.016
W.S. Elev (ft:) 1534.07 Reach Len. (ft:) 199.52 200.00
Crit W.S. (ft) 1534.43 Flow Area (sq ft) 14.90
E.G. Slope (ft:/ft) 0.008176 Area (s~ ft:) 14.90
Q Total (cfs) 135.00 Flow (c 5) 135.00
TO~ width ~ft:) 12.40 Top wi dt:h (ft:) 12.40
ve Tot:a1 ft/s) 9.06 AV9' vel. (ft:/s) 9.06
Max chl Dpth (ft) 1.54 Hy r. Dept:h (ft:) 1.20
conv. Total (cfs) 1493.0 cony. (cfs) 1493.0
Lengt:h wtd. (h) 200.00 wet:ted Per. (ft:) 13.28
Mi n Ch El (ft:) 1532.53 Shear (lb/sq ft) 0.57
Alpha 1.00 sneam power (1 b/ft: 5) 5.19
Frct:n LOSS (ft:) 0.54 cum volume (acre-ft:) 0.01 16.26
C & E Loss (ft:) 0.02 cum SA (acres) 0.03 5.38

Right OB

201.09

0.00
0.00

INPUT
Descript:ion:
Station Elevation Oata num=

Sta El ev Sta El ev

t
I

CROSS SECTION

RIVER: RM12-u
REACH: E-Chan upper RS: 9600. 000

33
Sta Elev St:a El ev st:a El ev

page 7
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warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left channel Right Coeff Cont r . Expan .

68.98 88.76 70 70 70 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1533.67 Element Left OB Channel

vel Head (ft) 1.57 Wt. n-val. 0.016

W.S. Elev (ft) 1532.10 Reach Len. (ft) 70.00 70.00

Crit w.S. (ft) 1532.56 Flow Area (sq ft) 18.88

E.G. Slope (ft/ft) 0.008185 Area (S~ ft) 18.88

Q Total (cfs) 190.00 Flow (c s) 190.00

TO~ wi dth (ft) 13.32 TOP wi dth (ft) 13.32

ve Total (ft/s) 10.07 AVa' vel. (ft/s) 10.07

Max chl Dpth (ft) 1.85 Hy r. DeRth (ft) 1.42

conv. Total (cfs) 2100.1 conv. (cfs) 2100.1

Length wtd. (ft) 70.00 wetted Pe r. (ft) 14.40

Min ch El (ft) 1530.25 shear (lb/sq ft) 0.67

Alpha 1.00 Stream power (lb/ft s) 6.74

FrC"tn L.oss (ft) 1.64 Cum volume (acre-ft) 0.01 16.18

C & E LOSS (ft) 0.03 cum SA (acres) 0.03 5.32

INPUT
Description:
Stati on El evati on Data num=

Sta El ev Sta El ev
o 1535.11 10.79 1535

33.96 1531.72 34.17 1531.74
44.96 1532.18 52.88 1532.33
74.99 1529.46 75 1529.46
91.561534.07 93.95 1534.1

121.03 1533.67 130.44 1533.66
148.99 1533.16 150 1533.18

RS: 9530.000

0.00
0.00

Right OB

70.00

Sta Elev
33.49 1531.69
43.98 1532.13
74.98 1529.46
89.76 1533.48

113.47 1533.88
146.66 1532.79

RMF. rep
20.52 1534.78
38.61 1534.63
74.981530.25
89.761534.27

102.67 1534.28
132.48 1534

sta Elev
21. 54 1533.71
43.22 1532.08
68.98 1533.46
88.76 1533.46

105.98 1533.95
139.01 1531.87

15.411534.84
30.32 1534.59
68.98 1534.25
88.761534.25

93.7 1534.3
122.41 1533.94

n val
.04

32
Sta Elev

15.36 1535.07
34.24 1531.74
56.98 ·1533.7

83 1529.62
98.14 1533.92

135.68 1532.5

9 1535.02
29.231534.56
56.98 1534.49

83 1530.41
93.52 1534.29

114.55 1533.93
150 1534

3
Sta

88.76

num=
n val

.016

.78 1535.15
22.671534.72
56.43 1534.31

75 1530.25
93.43 1534.29

109.91 1533.92
142.37 1534.06

o 1535.17
21.891534.75
44.5 1534.61

74.99 1530.25
90.31 1534.09

104.83 1534.28
135.81 1533.99

RIVER: RM12-u
REACH: E-chan uppe r

Manning's n values
Sta n val Sta

o .04 68.98

I

I

I

I
I

I

I

I

CROSS SECTION OUTPUT profile #PF 1
Channel Ri ght OB

0.016
30.00 30.00
20.59
20.59

213.00
13.70
10.34
1.50

2377.7
14.85

0.69
7.18

16.15 0.00
5.29 0.00

Expan.
.3
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Sta Elev
35.07 1534.55

57 1533.35
91.26 1534.13

109.911530.99
120.33 1533.36

0.01
0.03

Left OB

30.04

coeff Contr.
.1

Sta Elev
29.77 1534.47
55.481534.36
90.26 1534.11

104.16 1531.53
115.05 1532.06

Right
30

n val
.04

Element
wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP Width (ft)
Avg. vel. (ft/s)
Hyd r. DeRth (ft)
conv. (cfs)
wetted Per. (ft)
Shear (1 b/sq ft)
Stream power (lb/ft s)
cum volume (acre-ft)
cum SA (acres)

3
Sta

88.76

28
Sta Elev

11.8 1534.65
54.44 1534.01

83 1529.27
102.36 1531.67
112.53 1531.45

150 1533.26

3
Sta n val

90.26 .04

RS: 9500.000

1533.10
1.66

1531.44
1531.92

0.008025
213.00
13.70
10.34
1.97

2377.7
30.00

1529.46
1.00
0.57
0.01

Lengths: Left Channel
30.04 30

nurn=
n val

.016

num=
Sta n val

69 .016

Manning's n values
Sta n val

o .04

INPUT
Description:
station Elevation Data num=

Sta El ev Sta El ev
o 1534.85 2.82 1534.8

40.53 1534.39 42.94 1534.37
69 1533.11 75 1529.11
93 1533.06 94.23 1532.87

110.6 1530.92 111.69 1531.24
125.13 1533.35 132.5 1533.4

RIVER: RM12-u
REACH: E-chan upper

Bank Sta: Left Ri ght
68.98 88.76

Ineffective Flow num= 2
Sta L Sta R El ev Pe rmanent

o 68.98 T
88.76 150 T

Manning's n values
Sta n val Sta

o .04 68.98

I

I

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit W.S. (ft)
E.G. slope (ft/ft)
Q Total (cfs)
TOP Width (ft)
vel Total (ft/s)
Max Chl Dpth (ft)
conv. Total (cfs)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn LoSS (ft)
c & E Loss (ft)

I CROSS SECTION

I

I

I

I

I

I



I
I
I
I
I
I

Right
RMF. rep

Bank Sta: Left Right Lengths: Left channel Coeff Cont r . Expan .
69 90.26 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent
91.26 150 T

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1532.83 Element Left OB channel Right OB
Vel Head (ft) 1.80 Wt. n-val. 0.016
W.S. Elev (ft) 1531.03 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) 1531. 57 Flow Area (sq ft) 19.76
E.G. slope (ft!ft) 0.009021 Area (s~ ft) 19.76 0.08
Q Total (cfs) 213.00 Flow (c s) 213.00
TO~ width (ft) 14.95 TOP wi dth (ft) 13.51 1.44
ve Total (ft!s) 10.78 Avg. vel. (ft!s) 10.78
Max chl Dpth (ft) 1.92 Hydr. Depth (ft) 1.46
conv. Total (cfs) 2242.6 Conv. (cfs) 2242.6
Length wtd. (ft) 100.00 wetted Pe r. (ft) 14.62
Min ch El (ft) 1529.11 shear (lb!sq ft) 0.76
Alpha 1.00 Stream Power (lb!ft s) 8.20
Frctn LOSS (ft) 0.26 cum volume (acre-ft) 0.01 16.14 0.00
c & E LOSS (ft) 0.01 cum SA (acres) 0.03 5.29 0.00

warning: Divided flow computed for this cross-section.

CROSS SECTION

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan.
69 90.26 90.41 90 89.25 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1529.63 Element Left OB Channel Right OB
vel Head (ft) 2.13 Wt. n-val. 0.016
w.S. Elev (ft) 1527.50 Reach Len. (ft) 90.41 90.00 89.25
crit W.S. (ft) 1528.16 Flow Area (sq ft) 18.20
E.G. Slope (ft!ft) 0.011411 Area (s~ ft) 18.20
Q Total (cfs) 213.00 Flow (c s) 213.00
TO~ width (ft) 13.16 Top width (ft) 13.16
ve Total (ft!s) 11.70 AV9' vel. (ft!s) 11.70
Max ch1 Dpth (ft) 1.80 Hy r. Depth (ft) 1.38
conv. Total (cfs) 1993.9 cony. (cfs) 1993.9
Length wtd. (ft) 90.00 wetted Pe r. (ft) 14.20
Min ch El eft) 1525.70 shear (lb!sq ft) 0.91
Alpha 1.00 Stream Power (lb!ft s) 10.69
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Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan.
69 90.26 200 200 200 .1 .3

CROSS SECTION OUTPUT profil e #PF 1

E.G. Elev (ft) 1531.84 Element Left OB channel Right OB
vel Head (ft) 2.02 wt. n-val. 0.016
w.S. Elev (ft) 1529.82 Reach Len. (ft) 200.00 200.00 200.00
Crit W.S. (ft) 1530.45 Flow Area (sq ft) 18.67
E.G. Slope (ft!ft) 0.010607 Area (s~ ft) 18.67
Q Total (cfs) 213.00 Flow (c s) 213.00
TO~ width (ft) 13.26 TOP Width (ft) 13.26
ve Total (ft!s) 11.41 AV9' vel. (ft!s) 11.41
Max ch1 Dpth (ft) 1.83 Hy r. Depth (ft) 1.41
conv. Total (cfs) 2068.2 Cony. (cfs) 2068.2
Length wtd. (ft) 200.00 wetted Per. (ft) 14.33
Mi n ch El (ft) 1527.98 shear (1 b!sq ft) 0.86
Alpha 1.00 Stream Power (lb!ft s) 9.84
Frctn LOSS (ft) 0.98 cum volume (acre-ft) 0.01 16.09
C & E LOSS (ft) 0.02 Cum SA (acres) 0.03 5.25

CROSS SECTION

RIVER: RM12-U
REACH: E-chan uppe r RS: 9200.000

RS : 9400. 000

INPUT
Description:
station Elevation Data num=

Sta Elev Sta Elev
o 1533.8 44.53 1533.37

57 1532.22 69 1531. 98
91. 26 1533 92.43 1532.88

Sta Elev
55.48 1533.22
90.26 1532.98

Sta Elev
10.8 1531. 52

43.83 1531.01
57 1529.94

91.261530.72
142.95 1529.71

Sta Elev
55.35 1533.26

83 1528.14
150 1532.46

Sta Elev
6.23 1531.23
30.6 1531.27

55.48 1530.94
90.26 1530.7

138.72 1529.63

n val
.04

3
Sta n val

90.26 .04

26
Sta Elev

5 1531.16
12.28 1531. 51
54.12 1530.49

83 1525.86
129.4 1529.87

14
Sta Elev

46 1533.35
75 1527.98

140.571532.42

3
Sta

90.26

num=
Sta n val

69 .016

num=
Sta n val

69 .016

Manning's n values
Sta n val

o .04

INPUT
Description:
Station Elevation Data num=

Sta El ev Sta El ev
o 1531.37 4.85 1531.14

11.39 1531.52 11.49 1531.52
44.061530.98 49.591530.25

69 1529.7 75 1525.7
91.99 1530.46 120.51 1530.04

150 1529.95

RIVER: RM12-U
REACH: E-chan upper

Manning's n values
Sta n val

o .04

I
I

I

I

I

I
I

I

I
I
I

I

I



I

warning: The energy loss was greater than 1.0 flO (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

I
I

Frctn LOSS (flO)
C & E LOSS (flO)

CROSS SECTION

2.20
0.01

cum volume (acre-flO)
cum SA (acres)

RMF. rep
0.01 16.01
0.03 5.19

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan.
69 90.26 30.1 30 29.88 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (flO) 1528.60 Element Left OB Channel Right OB
vel Head (flO) 2.12 Wt. n-val. 0.016
w.s. Elev (flO) 1526.48 Reach Len. (ft) 30.10 30.00 29.88
crit w.s. (ft) 1527.14 Flow Area (sq flO) 18.22
E.G. slope (flO/flO) 0.011370 Area (S~ flO) 18.22
Q Total (cfs) 213.00 Flow (c s) 213.00
TO~ wi dth (flO) 13.16 TOP width (flO) 13.16
Ve Total (ft/s) 11.69 AV~. vel. (ft/s) 11.69
Max chl Dpth (flO) 1.80 Hy r. Depth (flO) 1. 38
conv. Total (cfs) 1997.5 COny. (cfs) 1997.5
Length Wtd. (flO) 30.00 wetted Per. (ft) 14.20
Min ch El (flO) 1524.68 shear (lb/sq flO) 0.91
Alpha 1.00 Stream Power (lb/ft s) 10.64
Frctn LosS (flO) 1.03 Cum volume (acre-flO) 0.01 15.97
c & E LoSS (flO) 0.00 Cum SA (acres) 0.03 5.17

INPUT
Descripti on:
Station Elevation Data num=

Sta Elev Sta Elev
o 1530.5 1.321530.49

43.52 1529.97 44.72 1529.87
53.781529.35 55.481529.92

83 1524.84 90.26 1529.68
93.591529.53 106.96 1529.5

121.531529.54 126.231529.54

RS: 9110.000

n val
.04

Sta Elev
38.12 1530.04
51. 35 1529.13
75.01 1524.68
92.98 1529.48

117.62 1529.59
150.01 1529.34

Sta Elev
33.82 1530.11
50.78 1529.18

69 1528.68
91.9 1529.41

116.641529.58
134.4 1529.41

30
Sta El ev

19.59 1530.29
46.31 1529.73

57 1528.92
91. 26 1529.7
112.71529.55

130.16 1529.5

3
Sta

90.26

num=
Sta n val

69 .016

Manning's n values
Sta n val

o .04

RIVER: RM12-U
REACH: E-Chan upper

I
I

I

I
I

I

I
warning: The energy loss was greater than 1.0 flO (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
66.99 90.68 80 80 80 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1528.23 Element Left OB Channel Right OB
vel Head (flO) 2.22 wt. n-val. 0.016
W.S. Elev (ft) 1526.01 Reach Len. (flO) 80.00 80.00 80.00
crit W.S. (flO) 1526.71 Flow Area (sq ft) 17.83
E.G. slope (flO/flO) 0.013288 Area (S~ flO) 17.83
Q Total (cfs) 213.00 Flow (c s) 213.00
TO~ width (ft) 14.38 TOP Width (flO) 14.38
ve Total (ft/s) 11.94 AV~. vel. (ft/s) 11.94
Max Ch1 Dpth (flO) 1.67 Hy r. Depth (flO) 1.24
conv. Total (cfs) 1847.8 conv. (cfs) 1847.8
Length wtd. (flO) 80.00 wetted Per. (flO) 15.13
Min Ch El (flO) 1524.34 shear (1 b/sq flO) 0.98
Alpha 1.00 Stream Power (lb/ft s) 11.68
Frctn LOSS (flO) 0.37 cum volume (acre-flO) 0.01 15.96
c & E LOSS (flO) 0.01 cum SA (acres) 0.03 5.16

CROSS SECTION

RIVER: RM12-U
REACH: E-chan Upper RS: 9000.000

RS: 9080.000

INPUT
Description:
Station Elevation Data num=

Sta El ev Sta El ev
o 1530.04 2.95 1529.95

66.99 1528.34 74.98 1524.34
98.69 1528.5 101.421529.41

INPUT
Descri pti on:
Station Elevation Data num=

Sta El ev Sta El ev
o 1529.34 31.8 1529.05

74.98 1523.43 75 1523.43
100.74 1528.27 112.76 1528.47

Sta Elev
54.98 1528.58
90.68 1528.34

sta Elev
66.99 1527.43
98.691527.59

127.53 1527.93
page 10

Sta Elev
52.24 1529.49

83 1524.5

Sta Elev
54.98 1527.67
90.69 1527.43

124.47 1528.04

n val
.04

17
Sta Elev

51.84 1528.71
83 1523.59

120.46 1528.35

13
Sta Elev

8.31 1529.86
75 1524.34

150.01 1529.21

3
Sta

90.68

num=
n val

.016

Manning's n values
sta n val Sta

o .04 66.99

RIVER: RM12-u
REACH: E-chan upper

I
I

I
I
I

I

,.

I

I



I

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
Thi s may i ndi cate the need for addi ti ona1 cross secti ons.

CROSS SECTION

warning: The energl! loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may ,ndicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan.

66.98 90.67 202.14 200 195.79 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1524.87 Element Left OB channel Right OB

vel Head (ft) 1.98 wt. n-val. 0.016
W.S. Elev (ft) 1522.89 Reach Len. (ft) 202.14 200.00 195.79

Crit w. S. (ft) 1523.51 Flow Area (sq ft) 18.86
E.G. slope (ft/ft) 0.011336 Area (s1 ft) 18.86
Q Total (cfs) 213.00 Flow (c s) 213.00

TO~ width (ft) 14.66 Top Width (ft) 14.66
ve Total (ft/s) 11.29 Avg. vel. (ft/s) 11.29
Max Chl Dpth (ft) 1.74 Hydr. Dellth (ft) 1.29
Cony. Total (cfs) 2000.6 conv. (cfs) 2000.6
Length wtd. (ft) 200.00 wetted Per. (ft) 15.45
Min Ch El (ft) 1521.15 Shear (lb/sq ft) 0.86
Alpha 1.00 Stream power (lb/ft s) 9.76
Frctn LOSS (ft) 2.29 cum volume (acre-ft) 0.01 15.84
C & E Loss (ft) 0.01 Cum SA (acres) 0.03 5.06

RMF. rep
132. 52 1528.13 150.01 1528.23

Manning's n values num= 3
Sta n val Sta n val Sta n val

0 .04 66.99 .016 90.69 .04

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan.

66.99 90.69 200.23 200 199.56 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1527.17 Element Left OB channel Right OB

vel Head (ft) 2.01 wt. n-val. 0.016
W.S. Elev (ft) 1525.16 Reach Len. (ft) 200.23 200.00 199.56

crit W.S. (ft) 1525.80 Flow Area (sq ft) 18.72

E.G. slope (ft/ft) 0.011584 Area (s1 ft) 18.72
Q Total (cfs) 213.00 Flow (c s) 213.00

TO~ width (ft) 14.63 Top wi dth (ft) 14.63
ve Total (ft/s) 11.38 Avg. vel. (ft/s) 11.38
Max chl Dpth (ft) 1.73 Hydr. Depth (ft) 1.28
conv. Total (cfs) 1979.0 Conv. (cfs) 1979.0
Length wtd. (ft) 200.00 wetted Pe r. (ft) 15.41
Min Ch El (ft) 1523.43 shear (lb/sq ft) 0.88

Alpha 1.00 Stream power (lb/ft s) 10.00

Frctn LoSS (ft) 0.99 cum volume (acre-ft) 0.01 15.93

C & E LOSS (ft) 0.06 cum SA (acres) 0.03 5.13

Sta Elev
25.58 1528.97
46.44 1528.11
74.99 1521.15

107.37 1525.28

Sta Elev
14.65 1529.35
46.09 1528.16
74.97 1521.15
99.891525.71

23
Sta Elev

13.93 1529.78
38.14 1529.07
66.98 1525.15
98.68 1525.31

150 1525.74

3
Sta n val

90.67 .04

RS: 8600.000

num=
n val

.016

RS: 8800.000

RIVER: RM12-U
REACH: E-chan uppe r

Manning's n values
Sta n val Sta

o .04 66.98

INPUT
Description:
station Elevation Data num=

Sta El ev Sta El ev
o 1529.88 13.8 1529.86

37.691528.57 37.781528.66
46.981528.06 54.971525.39

83 1521.31 90.67 1525.15
111.931525.41 116.48 1525.5

RIVER: RM12-U
REACH: E-chan upper

I
I

I

I

I

I

I
I

I

I

I

I
I

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
66.97 90.67 146.32 145.7 145.7 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1522.60 Element Left DB Channel Right OB

vel Head (ft) 1.98 wt. n-val. 0.016

w.S. Elev (ft) 1520.62 Reach Len. (ft) 146.32 145.70 145.70

crit w.S. (ft) 1521.24 Flow Area (sq ft) 18.85
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INPUT
Descri pti on:
Station Elevation Data num=

Sta Elev Sta Elev
o 1527.43 2.23 1527.43

22.271527.95 24.36 1527.6
45.36 1524.65 52.19 1524.05
74.99 1518.88 82.99 1519.04

106.81 1522.24 107.711522.26
117.57 1523.68 120.44 1523.8

I
I
I
I

Manning's n values
Sta n val Sta

o .04 66.97

num=
n val

.016

30
Sta Elev

10.661527.42
28.35 1526.91
54.98 1523.12
90.67 1522.88

111. 42 1522.57
124.46 1523.77

3
Sta n val

90.67 .04

Sta Elev
21. 82 1527.45
34.04 1525.72
66.97 1522.88
98.68 1523.04

114.94 1523.19
133.82 1523.83

Sta Elev
22.05 1527.7
37.81524.96

74.97 1518.88
100.08 1522.57

116.3 1523.39
150 1523.92

I



warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

I
I
I
I

E.G. slope (ft/ft)
Q Total (cfs)
TOP wi dth (ft)
vel Total (ft/s)
Max chl Dpth (ft)
conv. Total (cfs)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn LOSS (ft)
c & E LoSS (ft)

0.011353
213.00
14.66
11.30
1. 74

1999.1
145.70

1518.88
1.00
2.27
0.00

Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
wetted Pe r. (ft)
shear (lb/sq ft)
Stream Power (1 b/ft s)
Cum volume (acre-ft)
Cum SA (acres)

RMF. rep

0.01
0.03

18.85
213.00

14.66
11.30

1.29
1999.1

15.45
0.86
9.77

15.75
5.00

I
CROSS SECTION

RIVER: RM12-U
REACH: E-chan upper RS: 8454.300

INPUT
Descri pti on:
Station Elevation Data num=

Sta El ev Sta El ev
o 1524.33 5.74 1524.24

39.031523.65 44.991521.67
83 1517.38 90.68 1521. 22

149.79 1522.26 150 1522.26

17
Sta Elev

11.06 1524.11
56.99 1521. 43
98.68 1521. 38

I
I Manning's n values

Sta n val
o .04

"urn=
Sta n val

67 .016

3
Sta

90.68
n val

.04

Sta El ev Sta El ev
21.561524.16 23.63 1524.17

67 1521.22 75 1517.22
102.41 1522.62 107.83 1522.43

I
I
I
I

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
67 90.68 65.17 54.6 55.14 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1520.95 Element Left OB channel Right OB
vel Head (ft) 1.99 Wt. n-val. 0.016
W.S. Elev (ft) 1518.96 Reach Len. (ft) 65.17 54.60 55.14
crit W.S. (ft) 1519.59 Flow Area (sq ft) 18.83
E.G. slope (ft/ft) 0.011382 Area (S~ ft) 18.83
Q Total (cfs) 213.00 Flow (c s) 213.00
TO~ wi dth (ft) 14.65 TOP Width (ft) 14.65
Ve Total (ft/s) 11.31 Avg. vel. (ft/s) 11.31
Max ch1 Dpth (ft) 1.74 Hyd r. Depth (ft) 1.29
Cony. Total (cfs) 1996.5 Cony. (cfs) 1996.5
Length wtd. (ft) 54.60 wetted Per. (ft) 15.43
Min ch El (ft) 1517.22 shear (1 b/sq ft) 0.87
Alpha 1.00 Stream Power (lb/ft s) 9.81
Frctn LoSS (ft) 1.66 cum volume (acre-ft) 0.01 15.69
c & E LOSS (ft) 0.00 Cum SA (acres) 0.03 4.95

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
74.99 83.01 240.01 240.01 240.01 .3 .5

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1519.74 Element Left DB Channel Right OB
vel Head (ft) 4.59 wt. n-val. 0.016
w. s. Elev (ft) 1515.15 Reach Len. (ft) 240.01 240.01 240.01
Crit W.S. (ft) 1516.40 Flow Area (sq ft) 12.38
E.G. slope (ft/ft) 0.029613 Area (s~ ft) 12.38
Q Total (cfs) 213.00 Flow (c s) 213.00
TO~ width (ft) 8.01 TOP Width (ft) 8.01
ve Total (ft/s) 17.20 AV9' vel. (ft/s) 17.20
Max Ch1 Dpth (ft) 1.55 Hy r. DeJ)th (ft) 1.55
Cony. Total (cfs) 1237.8 conv. (cfs) 1237.8
Length wtd. (ft) 240.01 wetted Per. (ft) 11.09
Min Ch El (ft) 1513.60 shear (1 b/sq ft) 2.06
Alpha 1.00 Stream power (lb/ft s) 35.50
Frctn LOSS (ft) 0.95 cum volume (acre-ft) 0.01 15.67
C & E LOSS (ft) 0.26 cum SA (acres) 0.03 4.93

INPUT
Description:
Stati on El evati on Data num=

Sta Elev Sta Elev
o 1522.54 4.54 1522.38

14.71 1521.6 15.59 1521.55
30.05 1522.38 31.62 1522.49
74.99 1519.6 75 1513.6
97.69 1522 97.82 1522

133 1522.01 139.46 1522.08
150 1522.06

31
Sta Elev

7.24 1522.06
21. 33 1521. 83

39 1523.25
83 1513.6

97.92 1522
145.51 1522.07

I
I
I
I
I
I

RIVER: RM12-U
REACH: E-Chan upper

Manning's n values
Sta n val Sta

o .04 74.99

RS: 8400

nurn=
n val

.016

3
Sta

83.01
n val

.04

Sta Elev
8.91 1521. 93

23.51 1522
43.62 1523.13
83.01 1519.6

121.92 1521. 73
147.35 1522.1

Sta Elev
14.43 1521.62
27.94 1522.2
44.2 1523.12
97.51522.01

132.78 1522.01
148.89 1522.09

I
I

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections. page 12



I
I
I

warning:

warning:

CULVERT

RMF. rep
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Exit LoSS coef
1

Sta Elev
21. 87 1517.96
49.84 1518.37

75 1510.88
97.38 1518.5

125.11 1518.31
149.19 1518.62

Sta Elev
14.43 1521.62
27.94 1522.2
44.2 1523.12
97.5 1522.01

132.781522.01
148.89 1522.09

Entrance Loss coef
.3

Sta Elev
19.93 1517.96
49.54 1518.36
74.98 1516.88
95.82 1518.54

119.29 1518.29
146.12 1518.36

Sta Elev
8.91 1521. 93

23.51 1522
43.62 1523.13
83.01 1519.6

121. 92 1521. 73
147.35 1522.1

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95
lS24

Broad crested

31
Sta Elev

7.24 1522.06
21. 33 1521. 83

39 1523.25
83 1513.6

97.92 1522
145.51 1522.07

RS: 8399

cross section Data
Data num= 31

Sta El ev sta El ev
3.14 1517.78 18. 3 1517.89

29.56 1518.03 41.37 1518.25
55.211518.42 72.92 1517.38
83.021516.88 95.42 1518.55

108.67 1518.28 110.69 1518.24
133.35 1518.25 136.12 1518.14

upstream Embankment side slope =
Downstream Embankment side slope =
Maximum allowable submergence for weir flow =
Elevation at which wei r flow begins =
Energy head used in spillway design
sp~llway height used in design
we, r crest shape

Number of culverts = 1

culvert Name shape Rise span
culvert #1 BOX 6 8
FHWA chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA scale # 1 - Inlet edges chamfered 3/4 inch
solution Criteria = Highest u.s. EG
culvert Upstrm Dist Length TOP n Bottom n Depth Blocked

.01 240 .016 .016 0
upstream Elevation = 1513.6

centerline Station = 79
Downstream Elevation = 1510.88

centerline Station = 79

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

0 .04 74.98 .016 83.02 .04

Bank sta: Left Right coeff Cont r . Expan.
74.98 83.02 .3 .5

Downstream Bridge
Station Elevation

Sta Elev
o 1517.79

26.45 1517.98
51. 02 1518.38

83 1510.88
101.1 1518.38

129.59 1518.31
150 1518.67

Manning's n values nurn= 3
sta n val Sta n val sta n val

0 .04 74.99 .016 83.01 .04

Bank Sta: Left Right coeff Cont r . Expan.
74.99 83.01 .3 .5

Downstream Deck/Roadway Coordi nates
num= 2
Sta Hi cord Lo cord Sta Hi Cord Lo cord

o 1524 1510 200 1524 1510

upstream Bridge cross section Data
Stati on El evati on Data num=

Sta El ev Sta El ev
o 1522.54 4.54 1522.38

14.71 1521.6 15.591521.55
30.051522.38 31.621522.49
74.99 1519.6 75 1513.6
97.69 1522 97.82 1522

133 1522.01 139.46 1522.08
150 1522.06

RIVER: RM12-u
REACH: E-chan upper

INPUT
Description: Apache Trail crosing
Di stance from upstream xs = 1
Deck/Roadway width = 237
wei r Coeffi ci ent = 2.6
upstream Deck/Roadway coordinates

num= 2
Sta Hi cord LO cord Sta Hi cord Lo cord

o 1524 1510 200 1524 1510

I
I

I

I

I

I

I

I

I

I

I

CULVERT OUTPUT profile #PF 1 Culv Group: culvert #1

I
I
I

Q culv Group (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
w.S. US. (ft)
E.G. OS (ft)
w.S. OS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. DC (ft)
culvert Control
culv WS Inlet (ft)
Culv ws outlet (ft)
culv Nml Depth (ft)
culv Crt Depth (ft)

213.00
1

213.00
1519.74
1515.15
1515.40
1513.03

4.34
2.11

outlet
1515.42
1513.00

2.15
2.80

culv Full Len (ft)
culv vel us (ft/s)
culv velDS (ft/s)
culv Inv El up (ft)
culv Inv El on (ft)
cul v Fretn LS (ft)
culv Exit LOSS (ft)
Culv Entr LOSS (ft)
Q weir (cfs)
wei r Sta Lft (ft)
wei r sta Rgt (ft)
weir submerg
weir Max Depth (ft)
weir Avg Depth (ft)
wei r Flow Area (sq ft)
Min El weir Flow (ft)

14.65
12.53

lS13.60
1510.88

3.31
0.04
0.99

1524.01

I
Note: During supereritieal analysis. the culvert direct step method went to normal depth. The program

then assumed normal depth at the outlet.
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I
I No"te: The flow in "the eulver"t is en"tirely supereri"tieal.

RMF.rep

I
CROSS SECTION

RIVER: RM12-U
REACH: E-chan upper RS: 8160.000

CROSS SECTION OUTPUT profile #PF 1

Bank S"ta: Lef"t Righ"t Leng"ths: Lef"t channel Right
74.98 83.02 48.33 36.4 38.24

INPUT
oeseri p"ti on:
s"ta"ti on El eva"ti on Data num~

S"ta El ev s"ta El ev
o 1517.79 3.14 1517.78

26.451517.98 29.561518.03
51.02 1518.38 55.21 1518.42

83 1510.88 83.02 1516.88
101.1 1518.38 108.67 1518.28

129.59 1518.31 133.35 1518.25
150 1518.67

coeff Con"tr. Expan.
.3 .5

Sta Elev
21. 87 1517.96
49.84 1518.37

75 1510.88
97.38 1518.5

125.11 1518.31
149.19 1518.62

S"ta Elev
19.931517.96
49.54 1518.36
74.981516.88
95.82 1518.54

119.29 1518.29
146.12 1518.36

3
S"ta n val

83.02 .04

31
s"ta Elev

18.3 1517.89
41.37 1518.25
72.92 1517.38
95.421518.55

110.69 1518.24
136.12 1518.14

num~

n val
.016

Manning's n values
S"ta n val S"ta

o .04 74.98

I
I

I

I
I
I

E.G. Elev (f"t)
vel Head (ft)
w.S. Elev (f"t)
cri"t W.S. (f"t)
E.G. slope (ft/ft)
Q To"tal (ds)
TOP wid"th (f"t)
Vel Total (ft/s)
Max chl op"th (f"t)
conv. To"tal (cfs)
Leng"th w"td. (f"t)
Min ch El (f"t)
Alpha
Hc"tn LOSS (f"t)
C & E LOSS (f"t)

CROSS SECTION

1515.44
2.43

1513.01
1513.67

0.011684
213.00

8.01
12.50

2.13
1970.6

36.40
1510.88

1.00

Elemen"t
Wt. n-val.
Reach Len. (ft)
Flow Area (sq f"t)
Area (sq ft)
Flow (efs)
TOP wid"th (f"t)
Avg. vel. (f"t/s)
Hyd r. oep"th (f"t)
conv. (ds)
wehed per. (f"t)
Shear (lb/sq f"t)
5"tream power (lb/f"t s)
Cum volume (acre-f"t)
Cum SA (acres)

Lef"t 06

48.33

0.01
0.03

channel Ri ght 06
0.016
36.40 38.24
17.03
17.03

213.00
8.01

12.50
2.13

1970.6
12.25
1.01

12.68
15.59

4.89

Page 14

Bank S"ta: Lef"t Righ"t Leng"ths: Lef"t Channel Righ"t coeff Con"t r . Expan.
62.94 96.74 125.94 124 122.43 .3 .5

CROSS SECTION OUTPUT profile #PF 1

E.G. E1ev (f"t) 1514.72 Elemen"t Lef"t OB Channel Righ"t OB
vel Head (f"t) 2.91 W"t. n-va1. 0.016
W.S. E1ev (f"t) 1511.81 Reach Len. (f"t) 125.94 124.00 122.43
cri"t w. S. (f"t) 1512.65 Flow Area (sq f"t) 15.56
E.G. slope (f"t/ft) 0.021732 Area (S~ f"t) 15.56
Q Tou1 (ds) 213.00 Flow (e s) 213.00
TO~ wi d"th (f"t) 14.98 TOP wid"th (f"t) 14.98
ve Total (f"t/s) 13.69 Avg. vel. (f"t/s) 13.69
Max ch1 op"th (f"t) 1.34 Hydr. oep"th (f"t) 1.04
cony. To"ta1 (efs) 1444.9 conv. (ds) 1444.9
Length w"td. (f"t) 124.00 wened Per. (ft) 15.57
Min Ch E1 (f"t) 1510.47 shear (1 b/sq f"t) 1.36
Alpha 1.00 sueam power (lb/f"t s) 18.56
Hc"tn LOSS (f"t) 0.57 Cum volume (acre-f"t) 0.01 15.58
C & E LOSS (f"t) 0.14 Cum SA (acres) 0.03 4.88

CROSS SECTION

RIVER: RM12-U
REACH: E-Chan upper RS: 8000.000

RS: 8124.000

Leng"ths: Lef"t channel Ri gh"t
202.82 200 196.16

S"ta Elev
69.23 1509.12

coeff Con"tr. Expan.
.1 .3

S"ta E1ev
57.23 1515.12

150 1516.44

n val
.04

3
s"ta

96.74

12
Sta El ev s"ta El ev s"ta El ev

40.99 1516.92 50.94 1516.74 62.94 1516.5
96.741516.54 104.74 1516.7 106.991518.07

9
s"ta Elev

45.24 1515.36
105.43 1515.58

3
S"ta n val

97.43 .04

num=
n val

.016

num=
n val

.016

Manning's n values
s"ta n val S"ta

o .04 57.23

Bank Sta: Lef"t Ri gh"t
57.23 97.43

INPUT
oescrip"tion:
S"ta"tion Eleva"tion oa"ta num=

s"ta El ev SU El ev
o 1516.64 41.4 1516.63

85 1509.27 97.43 1515.42

Manning's n values
S"ta n val Sta

o .04 62.94

INPUT
oeseri p"ti on:
s"ta"ti on El eva"ti on oa"ta num~

s"ta El ev Sta El ev
01517.67 38.93 1517.6

75 1510.47 85 1510.67
138.93 1518.35 150 1518.41

RIVER: RM12-U
REACH: E-Chan upper

I

I

I

I

I
I

I

I
I

I



I
I RMF. rep

CROSS SECTION OUTPUT profi 1e #PF 1

warning: The velocitY head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
62 97.68 200 200 200 .1 .3

CROSS SECTION OUTPUT profil e #PF 1

E.G. Elev (ft) 1509.98 Element Left OB Channel Right OB

vel Head (ft) 1.40 Wt. n-val. 0.016
w.s. Elev (ft) 1508.58 Reach Len. (ft) 200.00 200.00 200.00

crit w.S. (ft) 1508.98 Flo)" Area (sq ft) 22.43
E.G. Slope (ft/ft) 0.007510 Area (S~ ft) 22.43
Q Total (cfs) 213.00 Flow (c s) 213.00

TO~ wi dth (ft) 16.71 Top width (ft) 16.71
ve Total (ft/s) 9.49 Avg. vel. (ft/s) 9.49
Max chl Dpth (ft) 1.78 Hydr. Depth (ft) 1.34
conv. Total (cfs) 2457.8 Conv. (cfs) 2457.8
Length wtd. (ft) 200.00 wetted Per. (ft) 17.51
Mi n ch El (ft) 1506.80 shear (lb/sq ft) 0.60
Alpha 1.00 stream power (lb/ft s) 5.70
Frctn LOSS (ft) 1.97 Cum volume (acre-ft) 0.01 15.43
C & E LOSS (ft) 0.10 Cum SA (acres) 0.03 4.74

INPUT
Description:
stati on El evati on Data num=

Sta El ev Sta El ev
01513.62 12.531513.53

75 1506.8 85 1507

RS: 7800.000

channel Right OB
0.016

200.00 196.16
20.18
20.18

213.00
20.27
10.55

1.00
1837.3

20.80
0.81
8.59

15.53
4.83

Sta Elev
62 1513.3

150 1513.55

0.01
0.03

Left OB

202.82

Element
Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP wi dth (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)
wetted Pe r. (ft)
shear (1 b/sq ft)
Stream Power (lb/ft s)
Cum volume (acre-ft)
cum SA (acres)

10
Sta Elev Sta Elev

39.25 1513.17 50 1513.54
97.68 1513.34 105.68 1513.5

3
Sta n val

97.68 .04

1512.04
1. 73

1510.31
1510.84

0.013440
213.00

20.27
10.55

1.19
1837.3
200.00

1509.12
1.00
2.09
0.59

num=
Sta n val

62 .016

E.G. Elev (ft)
vel Head (ft)
w.S. Elev (ft)
crit w.S. (ft)
E.G. slope (ft/ft)
Q Total (cfs)
TOP wi dth (ft)
vel Total (ft/s)
Max ch1 Dpth (ft)
Cony. Total (cfs)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn LOSS (ft)
C & E LOSS (ft)

Manning's n values
Sta n val

o .04

RIVER: RM12-U
REACH: E-Chan upper

I

I
I

I

I

I

I

I

I

I
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.

CROSS SECTION

Bank sta: Left Right Lengths: Left Channel Ritt coeff Cont r. Expan.
62 97.68 200 200 00 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1508.05 Element Left OB Channel Right OB

vel Head (ft) 1.94 wt. n-val. 0.016
w.s. Elev (ft) 1506.11 Reach Len. (ft) 200.00 200.00 200.00

Crit w.s. (ft) 1506.72 Flow Area (sq ft) 19.06
E.G. Slope (ft/ft) 0.012017 Area (s~ ft) 19.06
Q Total (cfs) 213.00 Flow (c s) 213.00
TO~ wi dth (ft) 15.89 TOP wi dth (ft) 15.89
ve Total (ft/s) 11.17 AVa' vel. (ft/s) 11.17
Max ch1 Dpth (ft) 1.57 Hy r. Depth (ft) 1.20
Conv. Total (cfs) 1943.1 Cony. (cfs) 1943.1
Length wtd. (ft) 200.00 wetted Pe r • (ft) 16.58
Mi n ch El (ft) 1504.54 shear (1 b/sq ft) 0.86
Alpha 1.00 Stream power (lb/ft s) 9.64

Frctn LOSS (ft) 1.87 cum volume (acre-ft) 0.01 15.33
c & E Loss (ft) 0.05 Cum SA (acres) 0.03 4.67

page 15

RS: 7600.000

INPUT
Descri pti on:
Stati on El evati on Data num=

Sta El ev Sta El ev
o 1511.78 .54 lS11.79

30.85 1511.82 31.17 1511. 88
751504.54 851504.74

132.05 1510.91 141.65 1510.95
150 1511.23

21
Sta Elev
2.4 1511.8

47.91 1511.8
97.68 1511. 08
142.4 1510.95

Sta Elev
29.25 1511.37

62 1511.04
116.95 1510.98
149.16 1511.23

Sta Elev
15.541511.42

50 1511.28
105.68 1511.24
144.51511.04

n val
.04

3
Sta

97.68

num=
sta n val

62 .016

Manning l s n values
Sta n val

o .04

RIVER: RM12-u
REACH: E-Chan Upper

I

I
I
I

I
I

I



I
I RMF.rep

I
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.

CROSS SECTION

RS: 7400.000I
I

RIVER: RM12-u
REACH: E-chan upper

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
o 1509.01 2.47 1508.69

75 1502.27 85 1502.47
124.27 1509.5 136.98 1509.39
148.58 1509.21 ISO 1509.22

17
Sta Elev

10.11 1508.69
97.68 1508.81

138.97 1509.3

Sta El ev Sta El ev
SO 1509.01 62 1508.77

105.68 1508.97 106.42 1509.68
142.4 1509.29 146.44 1509.24

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left channel Ri~3& coeff contr. Expan.
62 97.68 200 200 .1 .3

CROSS SECTION OUTPUT profi1e #PF 1

E.G. Elev (ft) 1505.71 Element Left OB channel Right OB

vel Head (ft) 1.83 Wt. n-val. 0.016
W.S. Elev (ft) 1503.88 Reach Len. (ft) 200.00 200.00 200.00

crit W.S. (ft) 1504.45 Flow Area (sq ft) 19.62
E.G. slope (ft/ft) 0.011064 Area (s~ ft) 19.62
Q Total (cfs) 213.00 Flow (c s) 213.00

TO~ Width (ft) 16.02 TOP wi dth (ft) 16.02
ve Total (ft/s) 10.86 AV~. vel. (ft/s) 10.86
Max chl Dpth (ft) 1.61 Hy r. Depth (ft) 1.22
Cony. Total (cfs) 2025.0 Conv. (cfs) 2025.0
Length wtd. (ft) 200.00 wetted Per. (ft) 16.74
Min ch El (ft) 1502.27 shear (lb/sq ft) 0.81

Alpha 1.00 Stream power (1 blft s) 8.79
Frctn LosS (ft) 2.31 Cum volume (acre-ft) 0.01 15.24
C & E LOSS (ft) 0.03 Cum SA (acres) 0.03 4.60

Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
62 97.68 200 200 200 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1503.46 Element Left OB channel Right OB

vel Head (ft) 1.86 Wt. n-val. 0.016
W.S. Elev (ft) 1501.61 Reach Len. (ft) 200.00 200.00 200.00

Crit W.S. (ft) 1502.19 Flow Area (sq ft) 19.48
E.G. Slope (ft/ft) 0.011290 Area (S~ ft) 19.48
Q Total (cfs) 213.00 Flow (c s) 213.00

TO~ wi dth (ft) 15.99 TOP wi dth (ft) 15.99
ve Total (ft/s) 10.93 Avg. vel. (ft/s) 10.93
Max chl Dpth (ft) 1.60 Hydr. De11th (ft) 1.22
Conv. Total (cfs) 2004.6 conv. (cfs) 2004.6
Length wtd. (ft) 200.00 wetted per. (ft) 16.70
Min ch El (ft) 1500.01 shear (1 b/sq ft) 0.82
Alpha 1.00 Stream power (lb/ft s) 8.99
Frctn LOSS (ft) 2.24 cum volume (acre-ft) 0.01 15.15
C & E LOSS (ft) 0.00 cum SA (acres) 0.03 4.52

INPUT
Descri pti on:
station Elevation Data num=

Sta El ev Sta El ev
o 1506.51 1.14 1506.51

85 1500.21 97.68 1506.55

3
Sta n val

97.68 .04

10
Sta El ev Sta El ev Sta El ev

SO 1506.75 62 1506.51 75 1500.01
105.681506.71 131.221506.49 149.991506.47

3
Sta n val

97.68 .04

RS: 7200.000

num=
Sta n val

62 .016

num=
Sta n val

62 .016

Manning's n values
Sta n val

o .04

RIVER: RM12-U
REACH: E-chan upper

Manning's n values
Sta n val

o .04

I

I

I
I

I
I

I

I

I

I

I
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.

CROSS SECTION

RS: 7000.000

I
I

RIVER: RM12-u
REACH: E-chan upper

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
o 1510.7 1.53 1510.71

23.28 1504.55 29.52 1504.61
50 1504.48 62 1504.24

26
Sta Elev

7.191510.74
35.93 1504.65

75 1497.74

Sta Elev
8.07 1510.74

38.65 1504.68
85 1497.94

Sta Elev
19.58 1506.09
48.21 1504.9
97.681504.28
page 16
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I RMF. rep

105.681504.44 109.041505.11 114.611504.53 116.961504.39 121.991504.44
124.271504.41 131.21504.54 133.92 1504.5 138.25 1504.48 140.351504.45

150 1504.54

Bank Sta: Left Right Lengths: Left channel Right coeff Cont r. Expan.

62 97.68 197.8 200 203.59 .1 .3

CROSS SECTION OUTPUT profi1 e #PF 1

E.G. E1ev (ft) 1501.20 Element Left OB Channel Right OB

ve1 Head (ft) 1.86 Wt. n-va1. 0.016

W.S. E1ev (ft) 1499.34 Reach Len. (ft) 197.80 200.00 203.59

crit W.S. (ft) 1499.92 Flow Area (sq ft) 19.44

E.G. slope (ft/ft) 0.011349 Area (S~ ft) 19.44

Q Total (cfs) 213.00 Flow (c 5) 213.00

TO~ wi dth (ft) 15.98 TOP wi dth (ft) 15.98

ve Total (ft/s) 10.95 Avg. vel. (ft/s) 10.95

Max ch1 Dpth (ft) 1.60 Hydr. Depth (ft) 1.22

conv. Total (cfs) 1999.4 Conv. (cfs) 1999.4

Length wtd. (ft) 200.00 wetted Per. (ft) 16.69

Min Ch E1 (ft) 1497.74 Shear (1 b/sq ft) 0.83

Alpha 1.00 Stream power (lb/ft 5) 9.04

Frctn LoSS (ft) 2.26 Cum volume (acre-ft) 0.01 15.06

C & E Loss (ft) 0.00 Cum SA (acres) 0.03 4.45

I
I

Manning's n values
Sta n val

o .04

nurn=
Sta n val

62 .016

3
sta

97.68
n val

.04

I
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.

CROSS SECTION

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan.

62 97.68 165.6 165.6 165.6 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1498.94 Element Left OB channel Right OB

vel Head (ft) 1.86 Wt. n-val. 0.016

W.S. Elev (ft) 1497.08 Reach Len. (ft) 165.60 165.60 165.60

crit W.S. (ft) 1497.66 Flow Area (sq ft) 19.45

E.G. Slope (ft/ft) 0.011334 Area (s~ ft) 19.45

Q Total (cfs) 213.00 Flow (c 5) 213.00

TO~ wi dth (ft) 15.98 Top width (ft) 15.98

ve Total (ft/s) 10.95 Avg. vel. (ft/s) 10.95
Max ch1 Dpth (ft) 1.60 Hydr. Depth (ft) 1.22
Cony. Total (cfs) 2000.7 cony. (cfs) 2000.7

Length wtd. (ft) 165.60 wetted Pe r. (ft) 16.69

Min ch El (ft) 1495.48 shear (1 b/sq ft) 0.82

Alpha 1.00 Stream Power (lb/ft s) 9.03

Frctn LOSS (ft) 2.27 Cum volume (acre-ft) 0.01 14.97

C & E LOSS (ft) 0.00 Cum SA (acres) 0.03 4.38

INPUT
Descri pti on:
Station Elevation Data num=

Sta E1ev Sta E1ev
o 1509 6.98 1510.05

45.87 1503.42 SO 1502.22
97.68 1502.02 105.68 1502.18

146.53 1504.38 150 1505.66

RS: 6634.400

Sta E1ev Sta E1ev
12.54 1509.58 21. 441503.87

75 1495.48 85 1495.68
143.46 1503.3 145.14 1503.84

3
Sta n val

97.68 .04

17
Sta Elev

10.65 1510.83
62 1501. 98

107.42 1503.21

RS : 6800. 000

nurn=
Sta n val

62 .016

RIVER: RM12-U
REACH: E-Chan upper

Manning's n values
Sta n val

o .04

RIVER: RM12-U
REACH: E-chan upper

I

I
I

I
I

I
I

INPUT
Description:
station Elevation Data num=

Sta El ev Sta E1 ev
o 1498.53 .66 1498.43

15.2 1498.04 15.93 1498
37.63 1497.77 41. 72 1498.14

62 1500.1 75 1493.6
110.93 1502.51 125.77 1502.29

I
I Manning's n values

Sta n val
o .04

nurn=
Sta n val

62 .016

25
Sta Elev

2.47 1498.41
24.77 1498.06
44.09 1498.45

85 1493.8
135.04 1502.14

3
Sta n val

97.68 .04

Sta Elev
9.48 1498.31

29.67 1498.09
49.07 1499.21
97.68 1501.14

140.24 1502.09

Sta Elev
10.63 1498.25
30.96 1498.03

50 1500.34
105.68 1500.3
150.01 1502.12

I
I

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
62 97.68 36.05 38 36.13 .1 .3

Left Levee station= 62 E1evation= 1500.1

CROSS SECTION OUTPUT profil e #PF 1

E.G. Elev (ft) 1498.59 Element Left OB Channel Right OB

vel Head (ft) 0.08 wt. n-val. 0.016
W.S. Elev (ft) 1498.51 Reach Len. (ft) 36.05 38.00 36.13

page 17
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CROSS SECTION

RMF. rep
cri't W.S. (ft) 1495.79 Flow Area (sq ft) 91. 37
E.G. Slope (ft/ft) 0.000145 Area (s1 ft) 91. 37

Q Total (cfs) 213.00 Flow (c s) 213.00

TO~ Width (ft) 27.96 TOP wi dth (ft) 27.96
ve Total (ft/s) 2.33 Avg. vel. (ft/s) 2.33

Max ch1 Dpth (ft) 4.91 Hyd r. Depth (ft) 3.27
Cony. Total (cfs) 17679.2 conv. (cfs) 17679.2

Length wtd. (ft) 38.00 wetted Per. (ft) 30.38

Min ch El (ft) 1493.60 Shear (lb/sq ft) 0.03

Alpha 1.00 Stream Power (1 b/ft s) 0.06

Fretn Loss (ft) 0.03 cum volume (acre-ft) 0.01 14.76

C & E LOSS (ft) 0.10 cum SA (acres) 0.03 4.29

I
I
I
I

warning:

Note:

Note:

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
addi ti ona1 cross secti ons.
Multiple critical depths were found at this location. The critical depth with the lowest. valid, water
surface was used.
Hydraulic jump has occurred between this cross section and the previous upstream section.

Rs: 6596.400

sta Elev
23.1 1500.78

60.05 1498.45
75 1493.17

122.98 1502.25

sta Elev
20.93 1501
37.81498.19

74.99 1499.17
122.96 1502.24

22
sta Elev

15.89 1501
37.38 1498.28
62.99 1499.41

115.68 1500.07

Data num=
sta Elev

15.6 1501
36.68 1498.44
62.97 1499.41

107.68 1499.91
150 1502.34

RIVER: RM12-u
REACH: E-Chan upper

INPUT
Description:
stati on El evati on

sta Elev
o 1501.08

28.37 1500.35
60.07 1498.45

95 1493.57
123.07 1502.25I

I

Manning's n values nurn= 3
sta n val sta n val sta n val

0 .04 74.99 .016 109.68 .04

Bank sta: Left Right Lengths: Left channel Right coeff Cont r. EXpan.
74.99 109.68 60.11 61.3 60.13 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. E1ev (ft) 1498.32 Element Left DB Channel Right DB
vel Head (ft) 0.72 Wt. n-va1. 0.016
w.s. Elev (ft) 1497.60 Reach Len. (ft) 60.11 61.30 60.13
crit w.s. (ft) Flow Area (sq ft) 116.43
E.G. slope (ft/ft) 0.001127 Area (S1 ft) 116.43
Q Total (cfs) 792.00 Flow (c s) 792.00
TO~ wi dth (ft) 30.50 Top width (ft) 30.50
ve Total (ft/s) 6.80 AVa' vel. (ft/s) 6.80
Max ch1 opth (ft) 4.70 Hy r. Depth (ft) 3.82
Cony. Total (cfs) 23587.8 Cony. (ds) 23587.8
Length wtd. (ft) 61.30 wetted pe r . Cft) 36.14
Mi n Ch E1 Cft) 1492.90 shear (lblsq ft) 0.23
Alpha 1.00 Stream Power Clb/ft s) 1.54
Frctn LOSS (ft) 0.10 Cum volume (acre-ft) 0.01 14.63
C & E LOSS Cft) 0.08 Cum SA (acres) 0.03 4.25

Manning's n values nurn= 3
sta n val sta n val sta n val

0 .04 74.99 .016 107.68 .04

Bank sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
74.99 107.68 23.6 23.6 23.65 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. E1ev (ft) 1498.46 Element Left OB channel Right OB

vel Head (ft) 1.09 wt. n-val. 0.016
W.s. Elev (ft) 1497.37 Reach Len. (ft) 23.60 23.60 23.65

Crit w.S. (ft) Flow Area (sq ft) 94.57
E.G. slope (ft/ft) 0.001975 Area (s1 ft) 94.57
Q Total (cfs) 792.00 Flow (c s) 792.00

TO~ width (ft) 27.62 TOP width (ft) 27.62
ve Total (ft/s) 8.38 AVa' vel. (ft/s) 8.38
Max ch1 Opth (ft) 4.20 Hy r. Depth (ft) 3.42
cony. Total (cfs) 17821.5 cony. (ds) 17821.5
Length wtd. (ft) 23.60 wetted Pe r . (ft) 32.71
Min ch E1 (ft) 1493.17 Shear (l b/sq ft) 0.36
Alpha 1.00 s1:ream Power (1 b/ft s) 2.99
Frctn LOSS (ft) 0.03 cum volume (acre-ft) 0.01 14.68
C &E LOSS (ft) 0.11 Cum SA (acres) 0.03 4.27

CROSS SECTION

RS: 6572.800

I
I
I
I
I
I
I
I
I
I

RIVER: RM12- U
REACH: E-Chan upper

INPUT
Description:
Station Elevation Data num:

sta El ev sta El ev
o 1501.07 3.53 1501.05

45.81 1499.27 52.14 1498.03
63 1499.64 74.99 1499.4

117.68 1498.84 122.05 1501.21
129.74 1502.14 142.51 1502.25

23
sta E1ev

35.67 1500.85
55.83 1498.01
75.09 1492.9

122.53 1501.4
150 1502.25

sta Elev
38.07 1500.55
59.76 1498.02

97 1493.34
128.55 1502.14

sta Elev
41.22 1500.17
62.91 1499.08

109.68 1499.68
128.62 1502.13
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I
RMF. rep

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

Manningls n values num= 3
Sta n val Sta n val Sta n val

0 .04 62 .016 97.6 .04

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan.
62 97.6 110.82 111.5 112.72 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1498.13 Element Left OB channel Right OB
vel Head (ft) 1. 50 wt. n-val. 0.016
W.S. Elev (ft) 1496.63 Reach Len. (ft) 110.82 111.50 112.72
crit W.S. (ft) 1496.63 Flow Area (sq ft) 80.61
E.G. Slope (ft/ft) 0.002908 Area (S~ ft) 80.61
Q Total (cfs) 792.00 Flow (c s) 792.00
TO~ wi dth (ft) 27.29 TOP wi dth (ft) 27.29
ve Total (ft/s) 9.83 AVa' vel. (ft/s) 9.83
Max ch1 Dpth (ft) 4.42 Hy r. Depth (ft) 2.95
Cony. Total (cfs) 14687.5 conv. (cfs) 14687.5
Length Wtd. (ft) 111.50 wetted per. (ft) 29.33
Min Ch El (ft) 1492.21 Shear (lb/sq ft) 0.50
Alpha 1.00 Stream Power (1 b/ft s) 4.90
Frctn LOSS (ft) 0.32 cum volume (acre-ft) 0.01 14.49
C & E LoSS (ft) 0.00 Cum SA (acres) 0.03 4.21

RS: 6511.500

Sta Elev
46.56 1499.89

75 1492.21
106.15 1497.88
149.99 1502.23

Sta Elev
43.85 1500.29

62 1498.71
106.11 1497.87
143.41 1502.12

20
Sta Elev

43.351500.38
50 1498.95

104.6 1498.37
128.27 1501. 92

Data num=
Sta Elev

28.99 1500.46
46.73 1499.86

97.6 1498.71
122.61 1501. 09

RIVER: RM12-U
REACH: E-chan upper

INPUT
Description:
Station Elevation

Sta Elev
o 1500.56

46.7 1499.87
85 1492.41

114.06 1499.73

I
I

I

I

I

I

I

warning: The energy equation could not be balanced within the specified number of iterations. The
pr09ram used critical depth for the water surface and continued on with the calculations.

warning: Dur,ng the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

CROSS SECTION OUTPUT profi1e #PF 1

Lengths: Left channel Ri ght
197.5 200 204.48

coeff Contr.
.1

Right OB

204.48

Expan.
.3

Channel
0.016

200.00
62.10
62.10

792.00
24.43
12.75

2.54
10269.5

26.13
0.88

11.25
14.30

4.15
0.01
0.03

Sta Elev
62.98 1497.36
104.6 1497.51

133.85 1S00.97

Left OB

197.50

Sta Elev
50.98 1497.6
96.61497.35

121.47 1500.65

n val
.04

Element
Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP wi dth (ft)
Avg. vel. (ft/s)
Hydr. Dellth (ft)
cony. (cfs)
wetted Pe r . (ft)
Shear (lb/sq ft)
Stream Power (1 b/ft s)
Cum volume (acre-ft)
Cum SA (acres)

3
Sta

96.6

17
Sta Elev

42.72 1500.45
85 1491.55

110.5 1498.45

1497.58
2.53

1495.06
1495.77

0.005948
792.00
24.43
12.75

3.71
10269.5

200.00
1491.35

1.00
0.45
0.10

nurn=
n val

.016

RS : 6400. 000

Data num=
Sta Elev

42.39 1500.46
75 1491. 35

107.35 1497.81
150 1501.1

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit w.S. (ft)
E.G. slope (ft/ft)
Q Total (cfs)
TOP Width (ft)
vel Total (ft/s)
Max ch1 Dpth (ft)
Cony. Total (cfs)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Manning's n values
Sta n val Sta

o .04 62.98

Bank Sta: Left Ri ght
62.98 96.6

RIVER: RM12-u
REACH: E-chan Upper

INPUT
Description:
Station Elevation

Sta Elev
o IS00.26

74.98 1491. 36
105.26 1497.3
142.48 1501.18

I

I
I

I
I
I

I

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION
I
I
I

RIVER: RM12-U
REACH: E-Chan Upper

INPUT
Description:
Station Elevation Data

Sta Elev Sta

RS: 6200.000

num= 20
Elev Sta Elev Sta Elev Sta

page 19
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I
01498.01 8.781497.97 36.93 1497.88 49.381495.92

50.32 1495.85 50.98 1496.06 62.98 1495.82 74.98 1489.82
85 1490.02 96.6 1495.82 104.6 1495.98 105.18 1496.17

115.341496.18 128.07 1496.2 140.45 1496.13 143.511496.12

I
I Mannin9' s n values

Sta n val Sta
o .04 62.98

nurn=
n val

.016

3
Sta

96.6
n val

.04

RMF.rep
49.8 1495.85

75 1489.82
106.23 1496.24

150 1496.28

I
I
I

Bank Sta: Left Right Lengths: Left Channel Right coeff Cont r . Expan .
62.98 96.6 200 200 200 .1 . 3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1496.24 Element Left OB Channel Right OB
ve1 Head (ft) 2.88 Wt. n-val. 0.016
W.S. Elev (ft) 1493.36 Reach Len. (ft) 200.00 200.00 200.00
crit W.S. (ft) 1494.24 Flow Area (sq ft) 58.15
E.G. slope (ft/ft) 0.007129 Area (s~ ft) 58.15
Q Total (cfs) 792.00 Flow (c s) 792.00
TO~ width (ft) 23.78 TOP wi dth (ft) 23.78
Ve Total (ft/s) 13.62 AV~. vel. (ft/s) 13.62
Max Chl Dpth (ft) 3.54 Hy r. Depth (ft) 2.45
Conv. Total (cfs) 9380.1 Cony. (cfs) 9380.1
Length wtd. (ft) 200.00 wetted Pe r. (ft) 25.41
Min Ch El (ft) 1489.82 shear (lb/sq ft) 1.02
Alpha 1.00 Stream power (1 b/ft s) 13.88
Frctn LOSS (ft) 1. 30 Cum volume (acre-ft) 0.01 14.03
C & E Loss (ft) 0.04 Cum SA (acres) 0.03 4.03

I
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.

CROSS SECTION

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
62.98 96.6 197.67 200 204.18 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1494.77 Element Left OB channel Right OB
Ve1 Head (ft) 2.97 Wt. n-val. 0.016
W.S. Elev (ft) 1491. 79 Reach Len. (ft) 197.67 200.00 204.18
crit W.S. (ft) 1492.71 Flow Area (sq ft) 57.22
E.G. slope (ft/ft) 0.007454 Area (s~ ft) 57.22
Q Total (cfs) 792.00 Flow (c s) 792.00
TO~ width (ft) 23.62 TOP width (ft) 23.62
ve Total (ft/s) 13.84 AV~. vel. (ft/s) 13.84
Max Chl Dpth (ft) 3.50 Hy r. Depth (ft) 2.42
conv. Total (cfs) 9173.6 Cony. (cfs) 9173.6
Length wtd. (ft) 200.00 wetted Per. (ft) 25.23
Min ch El (ft) 1488.29 shear (1 b/sq ft) 1.06
Alpha 1.00 Stream power (lb/ft s) 14.61
Frctn LOSS (ft) 1.46 cum volume (acre-ft) 0.01 13.76
C & E LOSS (ft) 0.01 cum SA (acres) 0.03 3.93

INPUT
Description:
Stati on El evati on Data num=

Sta El ev Sta El ev
o 1496.2 43.52 1496.05

74.98 1488.29 75 1488.29
104.92 1494.55 150 1494.71

RS: 6000.000

Sta Elev
62.98 1494.29
104.6 1494.45

Sta Elev
50.97 1494.53
96.6 1494.29

n val
.04

3
Sta

96.6

12
Sta Elev

48.07 1495.49
85 1488.49

RS: 5800.000

nurn=
n val

.016

RIVER: RM12-u
REACH: E-chan uppe r

Manning's n values
Sta n val Sta

o .04 62.98

RIVER: RM12-U
REACH: E-Chan upper

I
I

I

I

I

I

I

Lengths: Left Channel Ri ght
160 160 160

CROSS SECTION OUTPUT profi1e #PF 1

INPUT
Descri pti on:
Station Elevation Data num=

Sta El ev Sta El ev
o 1494.58 20.27 1494.4

62.98 1492.76 74.98 1486.76
104.6 1492.92 106.39 1493.51

144.18 1494.43 144.35 1494.42

Element
Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Sta Elev
50.98 1493
96.6 1492.76

138.57 1494.41

coeff Contr. Expan.
.1 .3

Left OB Channel Right OB
0.016

160.00 160.00 160.00
56,87
56.87

page 20

Sta Elev
48.29 1492.1

85 1486.96
130.14 1494.09

150 1494.34

n val
.04

19
Sta Elev

28.21 1493.43
75 1486.76

125.13 1494.1
144.82 1494.41

3
Sta

96.6

1493.26
3.01

1490.25
1491.18

0.007580

nurn=
n val

.016

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)

Manning's n values
Sta n val Sta

o .04 62.98

Bank Sta: Left Ri ght
62.98 96.6

I

I

I
I

I



warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

RMF. rep

Q Total (cfs) 792.00 Flow Ccfs) 792.00

TO~ wi dth (ft) 23.56 Top wi dth (ft) 23.56

Ve Total (ft/s) 13.93 Avg. vel. (ft/s) 13.93

Max Chl Dpth (ft) 3.49 Hydr. Depth (ft) 2.41

conv. Total (cfs) 9096.6 conv. (cfs) 9096.6

Length wtd. (ft) 160.00 wetted Per. (ft) 25.16

Min ch El (ft) 1486.76 shear (lb/sq ft) 1.07

Alpha 1.00 stream Power (lb/ft s) 14.90

Frctn LOSS (ft) 1. 50 Cum volume (acre-ft) 0.01 13.50

C & E LOSS (ft) 0.00 Cum SA (acres) 0.03 3.82

INPUT
Description:
station Elevation Data num=

Sta Elev Sta Elev
o 1487.75 .89 1487.74

25.02 1493.06 48.84 1492.48
63 1491. 53 75 1485.53

106.04 1491.21 108.12 1490.52
127.96 1490.93 135.8 1491.45

150 1491.41

I
I
I
I
I
I
I

RIVER: RM12-u
REACH: E-Chan upper

Manning's n values
Sta n val

o .04

RS: 5640

num=
Sta n val

63 .016

26
Sta Elev

4.49 1488.39
49.94 1492.12

85 1485.73
116.48 1490.66
136.06 1491.47

3
Sta n val

96.6 .04

Sta Elev
8.03 1489.11

50.98 1491.77
96.6 1491. 53

120.99 1490.87
136.49 1491. 49

Sta Elev
21. 74 1492.22
53.36 1491. 72
104.6 1491. 69
124.2 1490.84

148.86 1491. 42

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION

Bank Sta: Left Right Lengths: Left channel Right Coeff Cont r . Expan.

63 96.6 177.35 177.35 177.35 .1 .3

Left Levee station= 63 Elevation= 1491. 53

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1492.03 Element Left OB channel Right OB

vel Head (ft) 3.02 Wt. n-val. 0.016

W.S. Elev (ft) 1489.02 Reach Len. (ft) 177.35 177.35 177.35

Crit W.S. (ft) 1489.97 Flow Area (sq ft) 56.82

E.G. slope (ft/ft) 0.007598 Area (s~ ft) 56.82

Q Total (cfs) 792.00 Flow (c s) 792.00

TO~ width (ft) 23.55 TOP wi dth (ft) 23.55

ve Total (ft/s) 13.94 AVa' vel. (ft/s) 13.94

Max chl Dpth (ft) 3.49 Hy r. Depth (ft) 2.41

Cony. Total (cfs) 9086.0 Cony. (cfs) 9086.0

Length wtd. (ft) 177.35 wetted per. (ft) 25.15

Mi n ch El (ft) 1485.53 shear (lb/sq ft) 1.07

Alpha 1.00 stream power (lb/ft s) 14.94

Frctn LOSS (ft) 1.21 Cum volume (acre-ft) 0.01 13.29

C & E LOSS (ft) 0.00 Cum SA (acres) 0.03 3.73

I
I
I
I
I RIVER: RM12- U

REACH: E-Chan uppe r RS: 5462.650

INPUT
Description:
Station Elevation Data num=

Sta El ev Sta El ev
o 1486.94 4.29 1486.86

36.53 1492.1 59 1492.17
108.14 1491.51 108.15 1491.51
144.561491.07 145.91491.15

I
I Manning's n values

Sta n val
o .04

num=
Sta n. val

59 .016

18
Sta Elev

16.84 1489.93
75 1484.17

110.07 1491. 48
150 1491.17

3
Sta n val
101 .04

Sta El ev Sta El ev
27.71492.76 36.52 1492.1

85 1484.37 101 1492.37
112.72 1491. 45 131. 77 1491. 21

I
I
I
I
I

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan.

59 101 60.92 50.85 53.63 .1 .3

Left Levee station= 59 El evati on= 1492.17

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1491.06 Element Left OB Channel Right OB

vel Head (ft) 0.48 wt. n-val. 0.016

w.s. Elev (ft) 1490.58 Reach Len. (ft) 60.92 50.85 53.63

crit w.S. (ft) 1488.61 Flow Area (sq ft) 142.68

E.G. slope (ft/ft) 0.000617 Area (s~ ft) 142.68

Q Total (cfs) 792.00 Flow (c s) 792.00

TO~ width (ft) 35.23 TOP width (ft) 35.23

ve Total (ft/s) 5.55 Avg. vel. (ft/s) 5.55

MaX Chl Dpth (ft) 6.41 Hydr. Depth (ft) 4.05

Cony. Total (cfs) 31890.9 Cony. (cfs) 31890.9

Length wtd. (ft) 50.85 wetted Per. (ft) 38.21

Min ch El (ft) 1484.17 shear (1 b/sq ft) 0.14

Alpha 1.00 Stream power (lb/ft s) 0.80

Frctn LOSS (ft) 0.04 cum volume (acre-ft) 0.01 12.89

C & E LOSS (ft) 0.02 cum SA (acres) 0.03 3.61
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I

Bank S1:a: Lef1: Righ1: Leng1:hs: Lef1: channel Righ1: coeff conn. Expan.
74.99 91.76 223.51 223.51 223.51 .3 .5

Left Levee Sta1:ion= 74.99 Eleva1:ion= 1491.09

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (f1:) 1491.00 Element Lef1: OB channel Right OB
vel Head (f1:) 0.66 W1:. n-val. 0.016
W.S. Elev (f1:) 1490.34 Reach Len. (f1:) 223.51 223.51 223.51
Crit W.5. (ft) 1487.20 Flow Area (sq ft) 121.56
E.G. slope (f1:/f1:) 0.000805 Area (S~ h) 121. 56
Q To1:a1 (cfs) 792.00 Flow (c s) 792.00

TO~ width ~ft) 16.77 TOP wid1:h (ft) 16.77
ve Total his) 6.52 AV~. vel. (f1:/s) 6.52
MaxChl Dp1:h (ft) 7.25 Hy r. Dep1:h (ft) 7.25
Conv. Total (cfs) 27917.7 conv. (cfs) 27917.7
Length wtd. (ft) 223.51 we1:ted per. (ft) 31.26
Mi n Ch El (ft) 1483.09 Shear (lb/sq ft) 0.20
Alpha 1.00 Stream power (lb/ft s) 1.27
Frctn LOSS (ft) Cum volume (acre-ft) 0.01 12.73
C & E LOSS (ft) Cum SA (acres) 0.03 3.58

Multiple critical depths were found a1: 1:his location. The critical depth with 1:he lowest, valid,
ene rgy was used.

SU El ev
30.64 1491.47
44.85 1491. 8
97.91 1491.45

112.37 1491. 33

RMF. rep
The critlcal depth with the lowest, valid, water

S1:a Elev
14.02 1488.39
43.42 1491. 8
91. 76 1491. 09

111. 05 1491. 37
150 1491.21

24
S1:a Elev

10 1487.51
32.18 1491. 63
91. 75 1483.09

107.34 1491. 72
119.1 1491. 6

3
S1:a n val

91. 76 .04

nurn=
n val

.016

RS: 5411. 890

Multiple critical dep1:hs were found at this location.
su rface was used.
Hydraulic jump has occurred between this cross section and the previous upstream section.

Note:

Manning's n values
S1:a n val SU

o .04 74.99

INPUT
Description:
S1:ation Elevation Data num=

Sta El ev Sta El ev
o 1487.49 9.84 1487.48

30.68 1491.44 30.91 1491.44
74.99 1491.09 75 1483.09

107.21 1491. 73 107.26 1491. 73
113.55 1491.3 118.45 1491.6

RIVER: RM12-U
REACH: E-chan upper

Note:

Note:

CROSS SECTION

I

I

I

I
I

I

I

I

I
CULVERT

RIVER: RM12-U
REACH: E-Chan upper RS: 5410.8

INPUT
Description: Broadway Road crossing
Di stance from upstream xs = 1
Deck/Roadway wid1:h 217.7
weir coefficient = 2.6
upstream Deck/Roadway coordina1:es

nurn: 2
Sta Hi cord Lo cord sta Hi cord Lo cord

o 1491 1480 200 1491 1480

upstream Bridge cross section Da1:a
stati on El evati on Data num=

Sta El ev S1:a El ev
01487.49 9.841487.48

30.68 1491.44 30.91 1491.44
74.99 1491.09 75 1483.09

107.21 1491. 73 107.26 1491. 73
113.55 1491.3 118.45 1491.6

Manning's n values
Sta n val Sta

o .04 74.99

coeff Cont r. Expan.
.3 .5

74.99 Elevation= 1491.09

sta Elev
30.64 1491.47
44.85 1491.8
97.91 1491.45

112.37 1491. 33

S1:a . Elev
14.02 1488.39
43.42 1491. 8
91. 76 1491. 09

111.05 1491.37
150 1491.21

24
Sta Elev

10 1487.51
32.18 1491. 63
91.75 1483.09

107.34 1491. 72
119.1 1491.6

3
Sta n val

91. 76 .04

nurn=
n val

.016

Right
91. 76

station=

Bank Sta: Left
74.99

Left Levee

I

I
I

I

I
I

Downstream Deck/Roadway coordinates
num= 2
Sta Hi cord LO cord Sta Hi cord Lo cord

o 1491 1480 200 1491 1480

Downstream Bridge Cross Section Data
Stati on El evati on Data num= 22

Sta El ev Sta El ev sta El ev
o 1492.41 9.96 1492.32 17.09 1492.28

33.77 1491.4 35.09 1491.06 39.58 1491.89
46.37 1491.39 50.43 1490.16 74.99 1490.2

108.51 1490.2 110.61491.28 111.82 1491.27
148.32 1491. 04 150 1491. 07

sta Elev
29.55 1492.1
40.59 1492.13

75 1482.2
122. 3 1491.1

Sta Elev
33 1491.46

41. 69 1491. 97
108.5 1482.2

125.92 1491.14

I
Manning's n values

Sta n val sta
o .04 74.99

Bank Sta: Left Ri ght
74.99 108.51

num= 3
n val Sta n val

.016 108.51 .04

coeff Contr. Expan.
.3 .5

I
upstream Embankment side slope
Downstream Embankment side slope

3 horiz. to 1.0 vertical
3 horiz. to 1.0 vertical
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CULVERT OUTPUT profile #PF 1 culv Group: Culvert #1

Exi t LOSS Coef
1

Expan.
.5

Sta Elev
33 1491.46

41.69 1491.97
108.5 1482.2

125.92 1491.14

RMF.rep

1491.01

223.50
8.25
8.25

1483.09
1482.20

0.86
0.61
0.32

Entrance LOSS Coef
.3

coeff contr.
.3

sta Elev
29.55 1492.1
40.59 1492.13

75 1482.2
122. 3 1491.1

Right
8.74

.95
1491

Broad crested

n val
.04

cul v Full Len (ft)
culv vel us (ft/s)
culv VelDS (ft/s)
Culv Inv El up (ft)
Cul v Inv El On (ft)
culv Frctn Ls (ft)
culv Exit LOSS (ft)
culv Entr LoSS (ft)
Q wei r (cfs)
weir Sta Lft (ft)
wei r Sta Rgt (ft)
wei r subme rg
wei r Max Depth (ft)
wei r Avg Depth (ft)
wei r Flow Area (sq ft)
Min El weir Flow (ft)

22
Sta Elev

17.09 1492.28
39.58 1491.89
74.99 1490.2

111. 82 1491. 27

792.00
2

396.00
1491.00
1490.34
1489.22
1488.77

1.78
1. 57

1490.04
1491.00
outlet

1489.09
1488.20

4.24

Lengths: Left Channel
22.95 19.48

num= 3
n val sta

.016 108.51

RS: 5191.77

Q Culv Group (cfs)
# Barrel s
Q Barrel (cfs)
E.G. us. (ft)
w.S. us. (ft)
E.G. os (ft)
W.S. OS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. oc (ft)
culvert Control
culv ws Inlet (ft)
culv ws Outlet (ft)
culv Nml Depth (ft)
culv Crt Depth (ft)

CROSS SECTION OUTPUT profile #PF 1

Manning's n values
Sta n val Sta

o .04 74.99

Bank Sta: Left Ri ght
74.99 108.51

RIVER: RM12-U
REACH: E-Chan upper

INPUT
Description:
stati on El evati on Data num=

Sta El ev Sta El ev
o 1492.41 9.96 1492.32

33.77 1491.4 35.09 1491.06
46.37 1491.39 50.43 1490.16

108.51 1490.2 110.61491.28
148.32 1491.04 150 1491.07

CROSS SECTION

Maximum allowable submergence for weir flow
El evati on at whi ch wei r flow begi ns
Energy head used in spillway design
spillway hei ght used in desi gn
wel r crest shape

Number of culverts = 1

culvert Name shape Rise Span
culvert #1 BOX 6 8
FHWA chart # 10- 90 degree headwall; chamfered or beveled inlet
FHWA scale # 1 - Inlet edges chamfered 3/4 inch
solution criteria = Highest u.s. EG
culvert Upstrm Dist Length TOP n Bottom n Depth Blocked

.01 223.5 .016 .016 0
Number of Barrels = 2
upstream Elevation = 1483.09
Centerline stations

Sta. Sta.
79 87.75

Downstream Elevation = 1482.2
centerline Stations

sta. Sta.
95.76 104.51

I

I
I

I

I

I

I

I

I

I

I
I
I
I

E.G. Elev (ft)
ve1 Head (ft)
w.s. Elev (ft)
crit w.s. (ft)
E.G. slope (ft/ft)
Q Total (ds)
TOP width (ft)
vel Total (ft/s)
Max ch1 Dpth (ft)
conv. Total (ds)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn LOSS (ft)
c & E LOSS (ft)

CROSS SECTION

1489.22
0.45

1488.77

0.000426
1187.00

33.52
5.39
6.57

57517.9
19.48

1482.20
1.00
0.01
0.01

Element
wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP width (ft)
Avg. vel. (ft/s)
Hydr. De!'th (ft)
conv. (ds)
wetted Pe r. (ft)
Shear (1 b/sq ft)
Stream Power (1 blft s)
cum volume (acre-ft)
cum SA (acres)

Left OB channe1 Ri ght OB
0.016

22.95 19.48 8.74
220.12
220.12

1187.00
33.52
5.39
6.57

57517.9
46.64
0.13
0.68

0.01 11.86
0.03 3.45

RS: 5171. 826

I
I
I

RIVER: RM12-U
REACH: E-chan upper

INPUT
Description:
station Elevation Data num=

sta Elev Sta Elev
o 1492.38 5.59 1492.34

29.09 1492.26 47 1491.99
53.981490.97 58.78 1492.1
74.99 1490.12 75.02 1489.92

117.661490.27 118.611490.59
138.11 1491. 03 139.98 1491. 04

Manning's n values nurn=
sta n val Sta n val

29
Sta Elev

10.72 1492.35
48.63 1491.69
63.97 1491.38
80.75 1482.13

120.43 1491.19
146.3 1490.94

3
Sta n val

sta Elev
13.3 1492.39

50.31 1491. 57
64.34 1491. 34

109.311482.12
127.63 1491.18

150 1490.96

sta Elev
25.74 1492.27
53.19 1490.83
72.11 1490.18

112.34 1490.17
132.95 1491.15
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I

RMF.rep
0 .04 75.02 .016 112.34 .04

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
75.02 112.34 181.34 170.53 169.96 .3 .5

CROSS SECTION OUTPUT profi 1e #PF 1

E.G. Elev (ft) 1489.20 Element Left OB Channel Right OB
vel Head (ft) 0.49 Wt. n-val. 0.016
W.S. Elev (ft) 1488.72 Reach Len. (ft) . 181. 34 170.53 169.96
crit w.s. (ft) Flow Area (sq ft) 212.35
E.G. slope (ft/ft) 0.000441 Area (s~ ft) 212.35
Q Total (cfs) 1187.00 Flow (c s) 1187.00
TO~ wi dth (ft) 35.89 Top width (ft) 35.89
Ve Total (ft/s) 5.59 AVa' vel. (ft/s) 5.59
Max ch1 Dpth (ft) 6.60 'Hy r. Depth (ft) 5.92
cony. Total (cfs) 56507.2 conv. (cfs) 56507.2
Length wtd. (ft) 170.53 wetted per. (ft) 43.78
Min Ch El (ft) 1482.12 shear (lb/sq ft) 0.13
Alpha 1.00 Stream Power (lbjft s) 0.75
Frctn LOSS (ft) 0.15 Cum volume (acre-ft) 0.01 11. 76
c & E Loss (ft) 0.39 Cum SA (acres) 0.03 3.44

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

sta Elev
35.91 1489.99
48.91 1489.63

75 1481.43
108.6 1489.59

114.56 1489.99

sta Elev
33.741490.79
37.15 1489.89

59 1489.43
108.43 1489.58
109.95 1490.02

28
Sta Elev

20.07 1491.1
36.98 1489.87
49.1 1489.64

100.6 1489.43
109.94 1490.02

150 1489.78

3
Sta n val

100.6 .04

RS: 5000.08

num=
Sta n val

59 .016

Data num=
sta Elev
9.8 1491.11

36.69 1489.77
49 1489.63
85 1481.63

109.91 1490.02
139.89 1489.83

Manning's n values
Sta n val

o .04

RIVER: RM12-U
REACH: E-Chan Upper

INPUT
Descri pti on:
station Elevation

sta Elev
o 1491.26

36.65 1489.72
48.99 1489.63

75.2 1481. 43
109.89 1490.01
129.03 1489.95

I

I
I

I

warning:

warning:

warning:

I
I
I
I
I

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
59 100.6 200.3 200.3 200.3 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1488.66 Element Left OB Channel Right OB
vel Head (ft) 1.77 Wt. n-val. 0.016
W.S. Elev (ft) 1486.89 Reach Len. (ft) 200.30 200.30 200.30
crit W.S. (ft) 1486.89 Flow Area (sq ft) 111.22
E.G. slope (ftjft) 0.002719 Area (s~ ft) 111.22
Q Total (cfs) 1187.00 Flow (c s) 1187.00
TO~ wi dth (ft) 31.46 TOP width (ft) 31.46
Ve Total (ft/s) 10.67 Avg. vel. (ft/s) 10.67
Max Chl Dpth (ft) 5.46 Hydr. DeJlth (ft) 3.54
conv. Total (cfs) 22765.0 Cony. (cfs) 22765.0
Length wtd. (ft) 200.30 wetted Per. (ft) 33.99
Min Ch El (ft) 1481.43 shear (1 b/sq ft) 0.56
Alpha 1.00 Stream Power (1 b/ft s) 5.93
Frctn LoSS (ft) 0.54 Cum volume (acre-ft) 0.01 11.13
C & E LOSS (ft) 0.01 Cum SA (acres) 0.03 3.30

The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
The energ¥ loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may lndicate the need for additional cross sections.
During the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indlcates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RS : 4800. 000

Sta Elev
22.1 1487.76

46.98 1488.85
102. 52 1488.61
134.26 1488.26

Sta Elev
19.06 1486.92
42.68 1489.92

87 1480.85
125.75 1488.31

22
Sta Elev

11.97 1486.82
34.77 1489.31

75 1480.61
112.85 1488.45

Data num:
sta Elev
.45 1486.75

30.63 1489.21
74.98 1480.61

111. 43 1488.47
150 1488.14

RIVER: RM12-U
REACH: E-chan upper

INPUT
Description:
station Elevation

Sta Elev
o 1486.76

27.58 1489.15
58.98 1488.61

110.52 1488.77
145.74 1488.15I

I

I
Manning's n values

Sta n val sta
o .04 58.98

Bank sta: Left Ri ght
58.98 102.52

num= 3
n val Sta n val

.016 102.52 .04

Lengths: Left channel
200 200

Right
200

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT profile #PF 1

I E.G. Elev (ft) 1487.82 Element Left OB Channel Ri ght OB
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I
I
I
I

RMF.rep
vel Head (ft) 2.80 Wt. n-val. 0.016
W.S. Elev (ft) 1485.02 Reach Len. (ft) 200.00 200.00 200.00
crit w. s. (ft) 1485.79 Flow Area (sq ft) 88.37
E.G. Slope (ft/ft) 0.005220 Area (s~ ft) 88.37
Q Total (cfs) 1187.00 Flow (c s) 1187.00
TO~ wi dth (ft) 29.18 TOp wi dth (ft) 29.18
ve Total (ft/s) 13.43 Avg. vel. (ft/s) 13.43
Max Ch1 Dpth (ft) 4.41 Hyd r. Depth (ft) 3.03
conv. Total (cfs) 16428.4 conv. (cfs) 16428.4
Length wtd. (ft) 200.00 wetted Pe r. (ft) 31.20
Min ch El (ft) 1480.61 shear (lb/sq ft) 0.92
Alpha 1.00 Stream Power (lb/ft s) 12.40
Frctn LOSS (ft) 0.73 Cum volume (acre-ft) 0.01 10.67
C & E LOSS (ft) 0.10 Cum SA (acres) 0.03 3.17

I
'warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

CROSS SECTION

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
58.98 102.52 200 200 200 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1486.77 Element Left OB channel Right OB
vel Head (ft) 2.12 Wt. n-val. 0.016
W.S. Elev (ft) 1484.65 Reach Len. (ft) 200.00 200.00 200.00
crit W.S. (ft) 1484.98 Flow Area (sq ft) 101. 50
E.G. Slope (ft/ft) 0.003568 Area (S~ ft) 101. 50
Q Total (cfs) 1187.00 Flow (c s) 1187.00
TO~ wi dth (ft) 30.92 TOP width (ft) 30.92
ve Total (ft/s) 11.70 Avg. vel. (ft/s) 11.70
Max ch1 Dpth (ft) 4.85 Hydr. De!'th (ft) 3.28
Cony. Total (cfs) 19872.1 Cony. (cfs) 19872.1
Length wtd. (ft) 200.00 wetted Per. (ft) 33.16
Min ch El (ft) 1479.80 shear (lb/sq ft) 0.68
Alpha 1.00 Stream Power (lb/ft s) 7.97
Frctn LOSS (ft) 0.86 cum volume (acre-ft) 0.01 10.23
C & E LOSS (ft) 0.20 cum SA (acres) 0.03 3.03

INPUT
Desc ri pti on:
Station Elevation Data num=

Sta Elev Sta Elev
o 1489.61 5.45 1489.57

40.83 1489.41 41. 34 1489.45
75 1479.8 87 1480.04

115.86 1488.55 118.76 1488.23

INPUT
Description:
Station Elevation Data num=

Sta El ev Sta El ev
o 1489.38 13.05 1489.32

58.98 1486.99 74.98 1478.99
110.52 1487.15 113.7 1487.94

150 1486.73

Sta Elev
13.2 1489.55

74.98 1479.8
112.96 1488.57

Sta Elev Sta Elev
41. 2 1488.67 46.98 1487.23

87 1479.23 102.52 1486.99
138.3 1487.22 143.88 1486.87

Sta Elev
10.48 1489.57
58.98 1487.8

110.52 1487.96
150 1487.39

n val
.04

n val
.04

16
Sta Elev

19.29 1489.27
75 1478.99

131.99 1487.72

19
Sta Elev

8.96 1489.57
46.98 1488.04

102.52 1487.8
125.74 1487.55

num= 3
n val Sta

.016 102.52

RS: 4400.000

num= 3
n val Sta

.016 102.52

RS: 4600.000

Manning's n values
Sta n val Sta

o .04 58.98

RIVER: RM12-u
REACH: E-chan upper

Manning's n values
Sta n val Sta

o .04 58.98

RIVER: RM12-u
REACH: E-chan upper

I

I
I

I

I

I

I
I

I
CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1486.00 Element Left DB Channel Right OB
vel Head (ft) 2.29 wt. n-val. 0.016
W.S. Elev (ft) 1483.71 Reach Len. (ft) 200.00 200.00 200.00
Crit w. S. (ft) 1484.17 Flow Area (sq ft) 97.75
E.G. slope (ft/ft) 0.003956 Area (s~ ft) 97.75
Q Total (cfs) 1187.00 Flow (c s) 1187.00
TO~ width (ft) 30.43 Top width (ft) 30.43
ve Total (ft/s) 12.14 AVa' vel. (ft/s) 12.14
Max chl opth (ft) 4.72 Hy r. oe!'th (ft) 3,21
Cony. Total (cfs) 18871.9 conv. (cfs) 18871. 9
Length wtd. (ft) 200.00 wetted Pe r . (ft) 32.61
Min ch El (ft) 1478.99 Shear (lb/sq ft) 0.74
Alpha 1.00 Stream Power (1 b/ft s) 8.99
Frctn LOSS (ft) 0.75 cum volume (acre-ft) 0.01 9.77
C & E LOSS (ft) 0.02 cum SA (acres) 0.03 2.89
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Bank Sta: Left Ri ght
58.98 102.52

Lengths: Left Channel Right
200 200 200

coeff contr. Expan.
.1 .3

I



I
I RMF. rep

CROSS SECTION

RS: 4200.000

Sta Elev Sta Elev
35.741487.96 41.11487.89

75 1478.18 87 1478.42
147.86 1487.03 149.49 1487.03

16
Sta El ev

27.28 1488.02
74.98 1478.18

113.31 1487.04

Data num=
Sta Elev

20.09 1488.07
58.98 1486.18

110. 52 1486.34

RIVER: RM12-u
REACH: E-chan upper

INPUT
Description:
Station Elevation

Sta Elev
o 1488.25

46.98 1486.42
102.52 1486.18

150 1487

I
I
I

Manning' 5 n values
Sta n val Sta

o .04 58.98

Bank Sta: Left Right
58.98 102.52

num= 3
n val Sta n val

.016 102.52 .04

Lengths: Left Channel Right
202.44 200 195.8

coeff Contr.
.1

Expan .
. 3

CROSS SECTION OUTPUT profi 1e #PF 1

I
I
I

E.G. Elev (ft)
ve1 Head (ft)
W.S. Elev (ft)
crit W.S. (ft)
E.G. slope (ft/ft)
Q Total (cfs)
Tol' width (ft)
vel Total Cft/s)
Max chl Dpth (ft)
conv. Total (efs)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn LOSS (ft)
c & E LOSS (ft)

CROSS SECTION

1485.21
2.33

1482.88
1483.36

0.004055
1187.00

30.32
12.25

4.69
18640.2

200.00
1478.18

1.00
0.80
0.00

Element
Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP wi dth (ft)
Mg. vel. (ft/s)
Hydr. Depth (ft)
Conv. (efs)
wetted Per. (ft)
Shear (lb/sq ft)
Stream power (lb/ft 5)
cum volume (ac re-ft)
Cum SA (acres)

Left OB Channel Right OB
0.016

202.44 200.00 195.80
96.87
96.87

1187.00
30.32
12.25

3.20
18640.2

32.48
0.76
9.25

0.01 9.33
0.03 2.75

RS : 4000. 000I
I

RIVER: RM12-u
REACH: E-Chan upper

INPUT
Deseri pti on:
station Elevation Data num=

Sta El ev Sta El ev
01487.26 23.641486.97

74.98 1477.37 75.01 1477.37
110.91 1485.62 115.12 1485.61
132.26 1485.91 134.28 1485.79

18
Sta Elev

42.24 1486.79
87 1477.61

119.58 1485.48
150 1484.03

Sta Elev Sta Elev
46.98 1485.61 58.98 1485.37

102.52 1485.37 110.52 1485.53
120.98 1485.46 125.6 1486.01

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

CROSS SECTION

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan .
58.98 102.52 100.33 100 100.43 .1 •3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1484.68 Element Left OB Channel Right OB
vel Head (ft) 0.93 Wt. n-val. 0.016
W.S. Elev (ft) 1483.75 Reach Len. (ft) 100.33 100.00 100.43
Crit W.S. (ft) 1482.55 Flow Area (sq ft) 153.59
E.G. slope (ft/ft) 0.001152 Area (s~ ft) 153.59
Q Total Ccfs) 1187.00 Flow (c s) 1187.00
TO~ wi dth (ft) 37.05 TOP Width (ft) 37.05
Ve Total (ft/s) 7.73 Avg. vel. (ft/s) 7.73
Max Ch1 Dpth (ft) 6.38 Hydr. Depth (ft) 4.15
conv. Total (cfs) 34970.1 Cony. (cfs) 34970.1
Length wtd. (ft) 100.00 wetted Per. (ft) 40.01
Min ch El (ft) 1477 .37 Shear (lb/sq ft) 0.28
Alpha 1.00 Stream power (lb/ft s) 2.13
Frctn LOSS (ft) 0.17 Cum volume (acre-ft) 0.01 8.75
C&ELOSS (ft) 0.09 cum SA (acres) 0.03 2.59

I
I
I
I
I

Manning' 5 n values
Sta n val Sta

o .04 58.98

num= 3
n val Sta

.016 102.52
n val

.04

Lengths: Left channel Ri ght

INPUT
Descri pti on:
stati on El evati on Data num=

Sta El ev Sta El ev
o 1486.85 23.64 1486.56

74.98 1476.96 75.01 1476.96
110.91 1485.21 115.12 1485.2
132.26 1485.5 134.28 1485.38

18
Sta Elev

42.24 1486.38
87 1477.2

119.58 1485.07
150 1483.62

I
I
I

RIVER: RM12-U
REACH: E-chan upper

Manning's n values
Sta n val Sta

o .04 58.98

Bank Sta: Left Ri ght

RS: 3900.00

num= 3
n val Sta

.016 102.52
n val

.04

Sta Elev Sta Elev
46.98 1485.2 58.98 1484.96

102.52 1484.96 110.52 1485.12
120.98 1485.05 125.6 1485.6

coeff Cont r. Expan.
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warning:

warning:

I
I
I
I
I
I

RMF.rep
58.98 102.52 100 100 100 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1484.41 Element Left OB Channel Right OB
vel Head (ft) 1.86 Wt. n-val. 0.016
W.S. Elev (ft) 1482.55 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) 1482.55 Flow Area (sq ft) 125.68
E.G. slope (ft/ft) 0.002668 Area (s~ ft) 125.68
Q Total (cfs) 1375.00 Flow (c s) 1375.00
TO~ wi dth (ft) 33.91 TOP wi dth (ft) 33.91
ve Total (ft/s) 10.94 AV~. vel. (ft/s) 10.94
Max chl Dpth (ft) 5.59 Hy r. Depth (ft) 3.71
Conv. Total (cfs) 26619.8 conv. (cfs) 26619.8
Length wtd. (ft) 100.00 wetted Pe r. (ft) 36.49
Min Ch El (ft) 1476.96 Shear (1 b/sqft) 0.57
Alpha 1.00 Stream Power (lb/ft s) 6.28
Frctn LOSS (ft) 0.27 Cum volume (acre-ft) 0.01 8.43
C & E LOSS (ft) 0.00 Cum SA (acres) 0.03 2.51

The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed and
assumed values.
During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RS: 3800.000I
I

RIVER: RM12-U
REACH: E-Chan Upper

INPUT
Description:
Station Elevation Data num=

Sta El ev Sta El ev
01486.73 16.62 1486.8

46.98 1484.8 58.98 1484.56
102.51 1484.56 102.53 1484.56
134.44 1485.11 137.82 1485.09

18
sta Elev

17.85 1486.64
74.98 1476.56

110.521484.72
150 1485.11

Sta Elev Sta Elev
19.54 1486.27 36.13 1481.19

75 1476.56 87 1476.8
111.77 1485.03 130.761485.16

warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.
Note: program found supercritical flow starting at this cross section.

CROSS SECTION

Bank Sta: Left Right Lengths: Left channel Right coeff Cont r . Expan.
58.98 102.53 200 200 200 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev permanent

0 58.98 1484.56 F

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1484.06 Element Left OB channel Right OB
vel Head (ft) 2.27 wt. n-val. 0.016
w.s. Elev (ft) 1481. 79 Reach Len. (ft) 200.00 200.00 200.00
crit w.S. (ft) 1482.16 Flow Area (sq ft) 113.75
E.G. Slope (ft/ft) 0.003503 Area (S~ ft) 1.14 113.75
Q Total (cfs) 1375.00 Flow (c s) 1375.00
TO~ width (ft) 36.25 Top wi dth (ft) 3.78 32.46
ve Total (ft/s) 12.09 Avg. vel. (ft/s) 12.09
Max Chl Dpth (ft) 5.23 Hydr. De!'th (ft) 3.50
conv. Total (cfs) 23231.4 Conv. (cfs) 23231.4
Length wtd. (ft) 200.00 wetted Per. (ft) 34.88
Min ch El (ft) 1476.56 shear (lb/sq ft) 0.71
Alpha 1.00 Stream Power (lb/ft s) 8.62
Frctn LOSS (ft) 0.30 cum volume (acre-ft) 0.01 8.16
C & E LOSS (ft) 0.04 Cum SA (acres) 0.03 2.43

I
I
I
I
I
I

Manning's n values
Sta n val Sta

o .04 58.98

RIVER: RM12-U
REACH: E-chan upper

num= 3
n val Sta

.016 102.53

RS: 3600.000

n val
.04

I
INPUT
oescription:
Station Elevation Data num=

Sta El ev Sta El ev
o 1481. 86 5.11 1480. 51

74.98 1475.75 75 1475.75
110.52 1483.91 113.65 1484.69

13
Sta Elev

36.14 1480.38
86.99 1475.99

150 1484.47

Sta Elev Sta Elev
46.98 1483.99 58.97 1483.75

102.511483.75 102.52 1483.75

CROSS SECTION OUTPUT profi1e #PF 1

num= 3
n val Sta n val

.016 102.52 .04

Lengths: Left channel Ri ght
198.18 200 203.12

58.97 Elevation= 1483.75

I
I
I
I

Manning's n values
Sta n val Sta

o .04 58.97

Bank Sta: Left Right
58.97 102.52

Left Levee Station=

E.G. Elev (ft)
vel Head (ft)
w.S. Elev (ft)
crit w.S. (ft)
E.G. slope (ft/ft)

1483.30
2.45

1480.85
1481. 35

0.003895

Element
Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Coeff cont r. Expan.
.1 .3

Left DB channel Right DB
0.016

198.18 200.00 203.12
109.43
109.43
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I

Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

I
I
I

Q Total (cfs)
TOP wi dth (ft)
vel Total (ft/s)
Max ch1 Dpth (ft)
Cony. Total (cfs)
Length wtd. (ft)
Mi n Ch El (ft)
Alpha
Frctn LOSS (ft)
C & E LOSS (ft)

Note:

1375.00
31.93
12.57

5.10
22030.8

200.00
1475.75

1.00
0.74
0.02

Flow (cfs)
TOP wi dth (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
wetted Per. (ft)
shear (lb/sq ft)
Stream Power (lb/ft s)
Cum volume (acre-ft)
cum SA (acres)

RMF. rep
1375.00

31. 93
12.57

3.43
22030.8

34.29
0.78
9.75

0.00 7.64
0.02 2.29

INPUT
Descri pti on:
Station Elevation Data num~

Sta Elev Sta Elev
o 1485.07 20.36 1485.02

24.261483.62 27.52 1483.6
42.94 1484.19 46.98 1483.18

87 1475.18 102.52 1482.94

I
I

CROSS SECTION

RIVER: RM12-U
REACH: E-chan upper RS: 3400.000

20
Sta Elev

20.8 1485.02
30.65 1483.61
58.981482.94

110.52 1483.1

Sta Elev
21.12 1485.01
31. 08 1483.7
74.98 1474.94

111.24 1483.28

Sta Elev
23.78 1483.87
32.96 1484.33

75 1474.94
150 1483.02

Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
58.98 102.52 198.81 200 202.03 .1 .3

CROSS SECTION OUTPUT profil e #PF 1

E.G. E1ev (ft) 1482.50 Element Left OB channel Right OB
vel Head (ft) 2.50 Wt. n-va1. 0.016
W.S. E1ev (ft) 1480.01 Reach Len. (ft) 198.81 200.00 202.03
crit W.S. (ft) 1480.52 Flow Area (sq ft) 108.39
E.G. slope (ft/ft) 0.003999 Area (S~ ft) 108.39
Q Total (cfs) 1375.00 Flow (c s) 1375.00
TO) width (ft) 31.80 TOP Width (ft) 31.80
ve Total (ft/s) 12.69 AVa' vel. (ft/s) 12.69
Max ch1 Dpth (ft) 5.07 Hy r. Depth (ft) 3.41
Cony. Total (cfs) 21744.4 Cony. (cfs) 21744.4
Length wtd. (ft) 200.00 wetted Per. (ft) 34.14
Min Ch E1 (ft) 1474.94 shear (lb/sq ft) 0.79
Alpha 1.00 Stream Power (lb/ft s) 10.05
Frctn LOSS (ft) 0.79 Cum volume (acre-ft) 0.00 7.14
C & E LOSS (ft) 0.00 Cum SA (acres) 0.02 2.14

CROSS SECTION

RIVER: RM12-U
REACH: E-chan uppe r RS: 3200.000

I
I
I
I
I

Manning's n values
Sta n val Sta

o .04 58.98

num~ 3
n val Sta

.016 102.52
n val

.04

CROSS SECTION OUTPUT profi1e #PF 1

Lengths: Left Channel Ri ght
202.37 200 196.93

coeff Contr.
.1

num~ 3
n val Sta

.016 102.53

Right OB

196.93

Expan.
.3

channel
0.016

200.00
108.09
108.09

1375.00
31.77
12.72

3.40
21661.2

34.10
0.80

10.14
6.65
1.99

0.00
0.02

Sta Elev
10.48 1484.1
27.12 1481.03
37.92 1483.52

75 1474.13
150.01 1482.62

Left OB

202.37

Sta E1ev
9.13 1484.5

23.65 1481.03
37.171483.52
74.98 1474.13

113.24 1482.96

n val
.04

Element
Wt. n-va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top wi dth (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
wetted Per. (ft)
shear (1 b/sq ft)
Stream power (lb/ft s)
cum volume (acre-ft)
cum SA (acres)

25
Sta E1ev

6.78 1484.54
22.12 1481.03
36.18 1483.63
58.98 1482.13

110.531482.29

1~81.70
2.51

1479.19
1479.71

0.004029
1375.00

31.77
12.72

5.06
21661.2

200.00
1474.13

1.00
0.80
0.00

E.G. E1ev (ft)
vel Head (ft)
W.S. E1ev (ft)
crit W.S. (ft)
E.G. slope (ft/ft)
Q Total (cfs)
TOP Width (ft)
vel Total (ft/s)
Max ch1 Dpth (ft)
Cony. Total (cfs)
Length wtd. (ft)
Min Ch El (ft)
Alpha
Frctn LOSS (ft)
c & E LOSS (ft)

Manning's n values
Sta n val Sta

o .04 58.98

Bank Sta: Left Ri ght
58.98 102.53

INPUT
Description:
Stati on E1 evati on Data num~

Sta E1 ev Sta El ev
o 1484.67 6.39 1484.59

15.37 1482.79 19.46 1481.75
32.04 1482.98 34.32 1483.87
42.51 1483.49 46.99 1482.37

87 1474.37 102.53 1482.13

I

I
I

I
I

I
I

CROSS SECTION

RIVER: RM12-U
REACH: E-Chan upper

INPUT
Description:

RS: 3000.000
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I
I
I

station Elevation
Sta Elev

o 1484.73
22.071479.77
33.61 1482.7
53.17 1481. 37

110.52 1481. 48

Data nurn=
Sta Elev

7.061484.65
23.851479.76
33.73 1482.71
69.17 1473.37

113.51 1482.37

23
Sta Elev

10.21 1483.82
27.11 1479.76
33.751482.71
74.991473.32

150 1482.01

Sta Elev
11.93 1483.37
32.99 1482.43
36.22 1483.08

87 1473.56

RMF. rep

Sta Elev
15.41 1482.23
33.32 1482.58
41.17 1481. 61

102.52 1481. 32

I
Manning's n values

Sta n val Sta
o .04 53.17

Bank Sta: Left Ri ght
53.17 102.52

nurn= 3
n val Sta n val

.016 102.52 .04

Lengths: Left channel Right
157.03 152.44 147.52

coeff contr.
.1

Expan.
.3

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or r,weater than 1.4. This may indicate the need for additional cross sections.
Hydraullc jump has occurred between this cross section and the previous upstream section.

CROSS SECTION OUTPUT profi 1e #PF 1

CROSS SECTION

I
I
I
I

E.G. Elev (ft)
vel Head (ft)
w.S. Elev (ft)
crit w.s. (ft)
E.G. slope (ft/ft)
Q Total (cfs)
TOP wi dth (ft)
vel Total (ft/s)
Max Chl Dpth (ft)
Cony. Total (cfs)
Length wtd. (ft)
Min Ch El (ft)
Alpha
Frctn LosS (ft)
C & E LOSS (ft)

warning:

warning:

Note:

1480.48
0.83

1479.65
1478.15

0.000938
1375.00

42.57
7.32
6.33

44895.9
152.44

1473.32
1.00
0.23
0.10

Element
Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP wi dth (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)
wetted Pe r. (ft)
shear (lb/sq ft)
Stream power (lb/ft s)
Cum volume (acre-ft)
cum SA (acres)

Left OB channel
0.016

157.03 152.44
187.84
187.84

1375.00
42.57

7.32
4.41

44895.9
45.50

0.24
1.77

0.00 5.97
0.02 L82

Right OB

147.52

warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

warning: During the standard S1:ep iterations, when the assumed water surface was set equal to critical
depth. 1:he calculated water surface came back below critical depth. This indlcates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r . Expan.
59.02 102.52 156.41 147.3 151.34 .3 .5

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1480.15 Element· Left OB channel Right OB

vel Head (ft) 1.88 Wt. n-val. 0.016
W.S. Elev (ft) 1478.28 Reach Len. (ft) 156.41 147.30 151. 34
Crit W.s. (ft) 1478.28 Flow Area (sq ft) 125.07
E.G. slope (ft/ft) 0.002703 Area (S~ ft) 125.07
Q Total (cfs) 1375.00 Flow (c s) 1375.00
TO~ wi dth (ft) 33.83 TOP wi dth (ft) 33.83
ve Total (ft/s) 10.99 Avg. vel. (ft/s) 10.99
Max chl Dpth (ft) 5.58 Hyd r. Depth (ft) 3.70
Cony. Total (cfs) 26446.1 Conv. (cfs) 26446.1
Length wtd. (ft) 147.30 wetted Per. (ft) 36.41
Mi n Ch El (ft) 1472.70 Shear (lb/sq ft) 0.58
Alpha 1.00 Stream power (lb/ft s) 6.37
Frctn LOSS (ft) 0.22 cum volume (acre-ft) 0.00 5.42
C & E LOSS (ft) 0.51 cum SA (acres) 0.02 1.69

Sta El ev Sta El ev
34.89 1481. 84 36.99 1481.14
59.02 1480.69 75.01 1472.7

102.52 1480.7 110.511480.86

n val
.04

17
Sta. Elev

34.87 1481.84
59 1480.7

87.03 1472.95

num= 3
n val Sta

.016 102.52

RS: 2847.56

Data num=
Sta Elev

1. 91 1482.16
49.01 1480.9
87.01 1472.94

150.01 1481.08

Manning's n values
Sta n val Sta

o .04 59.02

RIVER: RM12-u
REACH: E-Chan upper

INPUT
Description:
stati on El evati on

Sta Elev
o 1481.89

48.99 1480.9
75.02 1472.7

112.06 1481. 37

I

I
I

I
I

I
I

I

RS: 2700.300

Sta Elev
51.02 1480.26

106.75 1471. 42
114.71 1479.59
page 29

Sta Elev
50.48 1480.26

75 1471.42
112.39 1479.82

19
Sta Elev

49.77 1480.26
74.99 1479.42

111.97 1479.64

Data num=
Sta Elev

49.15 1480.26
51. 76 1480.26

111.77 1479.82

RIVER: RM12-u
REACH: E-chan upper

INPUT
Description:
Station Elevation

Sta Elev
o 1480.53

51. 36 1480.26
106.76 1479.42

I
I
I



I
I RMF. rep

115.41 1479.8 115.54 1479.82 115.61 1479.82 150.01 1479.84

I
Manning's n values

st:a n val st:a
o .04 74.99

Bank st:a: Left: Ri ght
74.99 106.76

num= 3
n val St:a n val

.016 106.76 .04

Lengths: Left channel Right
130.01 130.01 134.12

coeff Contr.
.3

Expan.
.3

CROSS SECTION OUTPUT profi 1e #PF 1

I
I
I

E.G. Elev (ft)
vel Head (ft)
w.s. Elev (ft)
crit: w.s. (ft)
E.G. slope (ft/ft)
Q Total (cfs)
TOP wi dth (ft)
vel Total (ft/s)
Max chl Dpth (ft)
Cony. Total (cfs)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn LOSS (ft)
C &E LOSS (ft)

CULVERT

1478.12
0.85

1477.27
1475.28

0.000917
1375.00

31.76
7.41
5.85

45403.1
130.01

1471.42
1.00

Element
wt:. n-val.
Reach Len. (ft)
Flow Area (sq ft:)
Area (sq ft)
Flow (cfs)
Top widt:h (ft:)
Avg. vel. (ft:/s)
Hyd r. Del'th (ft)
Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream power (lb/ft s)
cum volume (acre-ft)
cum SA (acres)

Left OB channel
0.016

130.01 130.01
185.65
185.65

1375.00
31. 76
7.41
5.84

45403.1
43.44
0.24
1.81

0.00 4.90
0.02 1. 58

Right OB

134.12

INPUT
Description: pueblo
Di stance from upstream xs = 1
Deck/Roadway wi dt:h = 127.9
weir coefficient = 2.6
Upstream Deck/Roadway coordinates

num= 2
Sta Hi Cord Lo cord Sta Hi Cord Lo Cord

o 1482 1470 200 1482 1470

I
I

RIVER: RM12-U
REACH: E-chan Upper RS: 2699.3

Downst ream Deck/Roadway coordi nat:es
num= 3
sta Hi cord Lo cord sta Hi Cord LO Cord

o 1482 1470 200 1482 1470

19
Sta Elev

49.77 1480.26
74.99 1479.42

111.97 1479.64
115.61 1479.82

upst:ream Bri dge cross secti on Data
St:at:ion Elevat:ion Data num=

Sta Elev sta Elev
o 1480.53 49.15 1480.26

51.36 1480.26 51.76 1480.26
106.761479.42 111.77 1479.82
115.41 1479.8 115.54 1479.82

sta Hi cord Lo Cord
200 1482 1482

Sta Elev
51.02 1480.26

106.751471.42
114.71 1479.59

Sta Elev
50.48 1480.26

75 1471.42
112.39 1479.82
150.01 1479.84

n val
.04

Expan.
.3

num= 3
n val Sta

.016 106.76

coeff contr.
.3

Manning' 5 n values
st:a n val sta

o .04 74.99

Bank sta: Left: Ri ght
74.99 106.76

I
I
I
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Number of culverts = 1

culvert Name Shape Rise Span
cul vert #1 BOX 6 10
FHWA chart # 10- 90 degree headwall; Chamfered or beveled inlet:
FHWA scale # 1 - Inlet edges chamfered 3/4 inch
solution criteria = Highest U.S. EG
culvert Upstrm Dist: Length Top n Bottom n Depth Blocked Entrance LOSS Coef Exit LOSS coef

.01 130 .016 .016 0 .3 1
Number of Barrels = 3
Upstream Elevation = 1471.42
Centerline stations

St:a. St:a. Sta.
80 90.875 101. 75

Downstream Elevation = 1470.33
Centerline St:ations

St:a. Sta. Sta.
80 90.875 101.75

sta El ev sta El ev
40.64 1478.99 45.71 1478.99
52.73 1478.92 74.99 1478.34
117.51479.44 124.65 1479.8

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95
1482

= Broad Crested

Expan.
.3

coeff Cont: r.
.1

Cross section Data
Data num= 18

sta El ev St:a El ev
10.9 1479.14 36.52 1479.02
52.51478.92 52.581478.92

106.75 1470.33 106.76 1478.39
144.731477.08 150 1477.1

num= 3
n val Sta n val

.016 106.76 .04

Downst ream Bri dge
Station Elevation

sta Elev
01479.28

51.33 1478.93
75 1470.33

131. 66 1478.97

Manning's n values
Sta n val Sta

o .04 74.99

Bank Sta: Left Right
74.99 106.76

upst:ream Embankment side slope =
Downstream· Embankment side slol'e =
Maximum allowable submergence for weir flow =
Elevation at which weir flow begins =
Energy head used in spillway design
spillway height used in design
welr crest shape

I

I

I

I

I
I

I

I



I
I RMF.rep

CULVERT OUTPUT profile #PF 1 Culv Group: culvert #1

I
I
I

Q culv Group (cfs)
# Barrels
Q Barrel (cfs)
E.G. us. (ft)
W.S. us. (ft)
E.G. OS (ft)
w.S. OS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. oc (ft)
culvert Control
culv ws Inlet (ft)
culv ws Outlet (ft)
cul v Nml Depth (ft)
culv Crt Depth (ft)

CROSS SECTION

1375.00
3

458.33
1478.12
1477 .27
1477 .42
1476.37

0.70
0.90

1478.02
1478.12

Outlet
1476.43
1476.33

3.38
4.03

culv Full Len (ft)
culv vel Us (ft/s)
Culv velDS (ft/s)
culv Inv El up (ft)
Culv Inv El On (ft)
cul v Frctn Ls (ft)
culv Exit LOSS (ft)
culv Entr LosS (ft)
Q wei r (cfs)
wei r Sta Lft (ft)
wei r Sta Rgt (ft)
weir submerg
weir Max Depth (ft)
weir Avg Depth (ft)
wei r Flow Area (sq ft)
Min El wei r Flow eft)

32.70
9.15
7.64

1471.42
1470.33

0.31

0.39

1482.01

INPUT
Desc ri pti on:
Station Elevation Data num=

Sta El ev Sta El ev
o 1479.28 10.9 1479.14

51. 33 1478.93 52.5 1478.92
751470.33 106.751470.33

131. 66 1478.97 144.73 1477.08

Lengths: Left channel Right
158.38 148.45 148.38

RS: 2570.33I
I
I

RIVER: RM12-U
REACH: E-chan Upper

Manning's n values
Sta n val Sta

o .04 74.99

Bank Sta: Left Ri ght
74.99 106.76

nurn=
n val

.016

18
Sta Elev

36.52 1479.02
52.58 1478.92

106.76 1478.39
150 1477.1

3
Sta n val

106.76 .04

Sta Elev Sta Elev
40.64 1478.99 45.71 1478.99
52.73 1478.92 74.99 1478.34
117.51479.44 124.65 1479.8

coeff Contr. Expan.
.1 .3

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
addi ti ona1 eros.; secti ons.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

CROSS SECTION OUTPUT Profile #PF 1

I
I
I
I

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. slope (ft/ft)
Q Total (cfs)
TOP width (ft)
vel Total (ft/s)
Max ch1 Dpth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn LOSS (ft)
c & E LOSS (ft)

1477 .42
1.05

1476.37

0.001094
1575.00

31. 77
8.22
6.04

47619.8
148.45

1470.33
1.00
0.24
0.09

El ement
Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP width (ft)
Avg. vel. (ft/s)
Hyd r. Dellth (ft)
Cony. (cfs)
wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
cum volume (ac re-ft)
Cum SA (acres)

Left OB Channe1 Ri ght OB
0.016

158.38 148.45 148.38
191. 70
191. 70

1575.00
31.77
8.22
6.04

47619.8
43.82
0.30
2.45

0.00 4.33
0.02 1.48

CROSS SECTION OUTPUT profi 1e #PF 1

num= 3
n val Sta n val

.016 103.42 .04

Lengthsh~~~~ ch~21~~ 2~~~~~

INPUT
Description:
Station Elevation Data num=

Sta El ev Sta El ev
o 1478.7 34.05 1478.44

48.95 1477.31 48.99 1477.31
87 1469.35 103.42 1477.56

144.99 1477.66 150 1477.61

Sta El ev sta El ev
34.321478.43 36.991477.55
58.1 1477.56 75 1469.11

112.41 1477.89 140.42 1477.66

Expan.
.3

coeff Contr.
.1

17
Sta Elev

34.3 1478.44
49.01 1477.3

110.52 1477.27

RS: 2421.880
RIVER: RM12-u
REACH: E-chan uppe r

Manning's n values
Sta n val Sta

o .04 58.1

Bank Sta: Left Ri ght
58.1 103.42I

I
I

I
I

E.G. Elev eft)
vel Head (ft)
w.S. Elev (ft:)
crit: w.S. (ft:)
E.G. Slope (ft/ft:)
Q Total (cfs)
Top widt:h (ft:)
vel Tot:al (ft/s)
Max Chl Dpt:h (ft:)
ConY. Total (cfs)
Length wt:d. (ft)
Min ch El (ft:)
Alpha
Frctn LOSS (ft)
c &E LOSS (ft)

1477 .08
1.97

1475.11
1475.11

0.002619
1575.00

35.53
11.27
6.00

30776.3
221.80

1469.11
1.00
0.58
0.01

Element:
wt:. n-val.
Reach Len. (ft:)
Flow Area (sq ft)
Area (sq ft:)
Flow (cfs)
Top Width (ft:)
Avg. vel. (ft:/s)
Hydr. Dept:h (ft:)
Cony. (cfs)
wet:t:ed per. (ft:)
shear (lb/sq ft:)
St:ream Power (lb/ft s)
Cum volume (acre-ft)
Cum SA (acres)

Left: OB channe1 Ri ght: OB
0.016

226.79 221. 80 216.62
139.80
139.80

1575.00
35.53
11.27

3.94
30776.3

38.31
0.60
6.72

0.00 3.77
0.02 1.37
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RS: 2200.000
RIVER: RM12-U
REACH: E-Chan uppe r

RMF.rep

The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

warning:

warning:

warning:
I
I
I
I

INPUT
Descri pti on:
Stati on E1 evati on Data num=

Sta E1ev Sta Elev
01477.04 41.641476.84

87.011467.51 103.521475.77

10
Sta E1 ev Sta E1 ev

46 1476.01 58 1475.77
111.52 1475.93 114.521476.43

Sta Elev
75 1467.27

150 1476.38

I
I
I
I

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

0 .04 58 .016 103.52 .04

Bank Sta: Left Right Lengths: Left channel Right coeff Cont r. Expan .
58 103.52 200 200 200 .1 .3

CROSS SECTION OUTPUT profi 1e #PF 1

E.G. E1ev (ft) 1476.12 Element Left OB Channel Right OB

vel Head (ft) 3.47 Wt. n-val. 0.016
W.S. E1ev (ft) 1472.66 Reach Len. (ft) 200.00 200.00 200.00

crit w.s. (ft) 1473.65 Flow Area (sq ft) 118.82
E.G. slope (ft/ft) 0.005181 Area (s~ ft) 118.82
Q Total (cfs) 1775.00 Flow (c s) 1775.00
TO~ wi dth (ft) 33.08 TOP Width (ft) 33.08
ve Total (ft/s) 14.94 AVa' vel. (ft/s) 14.94
Max Ch1 Dpth (ft) 5.39 Hy r. Dellth (ft) 3.59
Conv. Total (cfs) 24659.3 conv. (cfs) 24659.3
Length wtd. (ft) 200.00 wetted Per. (ft) 35.57
Min Ch El (ft) 1467.27 shear (1 b/sq ft) 1.08
Alpha 1.00 Stream power (1 b/ft s) 16.14
Frctn LOSS (ft) 0.81 Cum volume (acre-ft) 0.00 3.11
C & E LOSS (ft) 0.15 cum SA (acres) 0.02 1.20

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

CROSS SECTION

n val
.04

num= 3
n val Sta

.016 102.52

RS: 2000.000

Data num= 11
Sta El ev Sta El ev Sta El ev Sta El ev

42.81 1474.89 46.98 1473.85 58.98 1473.61 74.98 1465.61
87 1465.85 102.52 1473.61 110.52 1473.77 113.25 1474.45

Manning's n values
Sta n val Sta

o .04 58.98

RIVER: RM12-U
REACH: E-chan upper

INPUT
Description:
Station Elevation

Sta E1ev
o 1475.16

75 1465.61
150 1474.41

I
I
I
I
I

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan.
58.98 102.52 145.4 146.8 149.2 .1 .3

CROSS SECTION OUTPUT profi1e #PF 1

E.G. Elev (ft) 1474.87 Element Left OB Channel Right OB
vel Head (ft) 4.21 wt. n-val. 0.016
W.S. E1ev (ft) 1470.66 Reach Len. (ft) 145.40 146.80 149.20
crit W.S. (ft) 1471.99 Flow Area (sq ft) 107.75
E.G. slope (ft/ft) 0.006772 Area (S~ ft) 107.75
Q Total (cfs) 1775.00 Flow (c s) 1775.00
TO~ wi dth (ft) 31.72 TOP width (ft) 31.72
ve Total (ft/s) 16.47 AVa' vel. (ft/s) 16.47
Max ch1 Dpth (ft) 5.05 Hy r. Dellth (ft) 3.40
conv. Total (cfs) 21569.3 Cony. (cfs) 21569.3
Length wtd. (ft) 146.80 wetted Per. (ft) 34.05
Min ch E1 (ft) 1465.61 Shear (1 b/sq ft) 1.34
Alpha 1.00 Stream power (lb/ft s) 22.04
Frctn LOSS (ft) 1.18 cum volume (acre-ft) 0.00 2.59
c & E LOSS (ft) 0.07 cum SA (acres) 0.02 1.05

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
Thi s may i ndi cate the need for addi ti ona1 cross secti ons.

CROSS SECTION

INPUT
DeScription:
Station Elevation Data num=

Sta E1 ev Sta El ev

I
I
I

RIVER: RM12-U
REACH: E-chan upper RS: 1853.2

15
Sta Elev Sta Elev Sta Elev
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RMF. rep

01473.79 28.731473.64 43.21473.57 46.981472.63 58.981472.39
74.981464.39 751464.39 871464.63 102.52 1472.39 110.521472.55

112.171472.95 112.361472.95 117.911472.91 147.561472.67 1501472.66

Lengths: Left channel Right
240.63 240.1 248.27

coeff Cont r.
.1

profi 1e #PF 1
Right OB

248.27

Expan.
.3

Channel
0.016

240.10
104.57
104.57

1775.00
31.32
16.97

3.34
20702.6

33.60
1.43

24.25
2.23
0.94

0.00
0.02

240.63

Left OB

n val
.04

Element
wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP width (ft)
Mg. vel. (ft/s)
Hydr. Depth (ft)
conv. (ds)
wetted Pe r. (ft)
Shear (lb/sq ft)
Stream power (1 b/ft s)
Cum volume (acre-ft:)
Cum SA (acres)

1473.81
4.47

1469.33
1470.77

0.007351
1775.00

31.32
16.97

4.94
20702.6

240.10
1464.39

1.00
1.04
0.03

num= 3
n val Sta

.016 102.52

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)
w.S. Elev (ft)
crit w.S. (ft)
E.G. Slope (ft/ft)
Q Total (ds)
TOI' wi dth (ft)
ve1 Total (ft/s)
Max ch1 Opth (ft)
Cony. Total (ds)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn Loss (ft)
C & E LOSS (ft)

Manning's n values
Sta n val Sta

o .04 58.98

Bank Sta: Left Right
58.98 102.52

I

I
I

I

I

I
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.

CROSS SECTION

INPUT
Description:
station Elevation Data num=

Sta El ev Sta E1 ev
o 1471. 59 51. 21 1471.41

74.971468.24 74.991460.23
144.37 1468.58 145.011468.43
149.79 1469.59 150 1469.59

,
I

RIVER: RM12-u
REACH: E-Chan uppe r RS: 1612

17
Sta Elev

62.87 1468.5
134.99 1460.23
145.06 1468.45

Sta Elev Sta Elev
62.97 1468.48 63.07 1468.47

135 1468.23 135.02 1468.23
148.45 1469.61 149.66 1469.6

warning:

warning:

warning:

I
I
I
I

Manning's n values num= 3
Sta n val Sta n val Sta n val

0 .04 74.97 .016 135 .04

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan.
74.97 135 212 212 218.44 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1469.80 Element Left OB Channel Right OB

vel Head (ft) 8.29 Wt. n-val. 0.016
W.S. Elev (ft) 1461. 51 Reach Len. (ft) 212.00 212.00 218.44

Crit W.S. (ft) 1463.23 Flow Area (sq ft) 76.83
E.G. Slope (ft/ft) 0.047064 Area (s~ ft) 76.83
Q Total (ds) 1775.00 Flow (c s) 1775.00

TO~ width (ft) 60.00 TOP wi dth (ft) 60.00
ve Total (ft/s) 23.10 AV~. vel. (ft/s) 23.10
Max ch1 Dpth (ft) 1.28 Hy r. Depth (ft) 1.28
conv. Total (ds) 8181.9 Conv. (ds) 8181.9
Length wtd. (ft) 212.00 wetted Pe r. (ft) 62.56
Min Ch E1 (ft) 1460.23 Shear (1 b/sq ft) 3.61
Alpha 1.00 Stream Power (lb/ft s) 83.36
Frctn Loss (ft) 3.63 Cum volume (acre-ft) 0.00 1.73
C & E LoSS (ft) 0.38 Cum SA (acres) 0.02 0.69

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross secti ons.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the nee<l for additional cross sections.
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

RS: 1400.000I
I

RIVER: RM12-u
REACH: E-chan uppe r

INPUT
Description:
Station Elevation Data num=

Sta El ev Sta El ev
o 1468.71 6.6 1468.42

17.16 1469.67 20.56 1469.66
37.44 1468.48 38.18 1468.41
60.4 1468.9 62.97 1468.26

135.011468.03 145.01 1468.22

23
Sta Elev

6.84 1468.41
23.05 1469.66
48.66 1468.81
74.97 1468.02

150 1469.47

Sta Elev
7.251468.38

27.19 1469.66
49.43 1468.84

75 1460.02

Sta E1ev
12.61 1469.24
33.61 1468.94
49.541468.84

135 1460.02

I
Manning's n values

sta n val Sta
o .04 74.97

Bank Sta: Left Ri ght
74.97 135.01

num= 3
n val Sta n val

.016 135.01 .04

Lengths: Left Channel Ri ght
200 200 200.64

coeff contr.
.1

Expan.
.3

CROSS SECTION OUTPUT profil e #PF 1
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warning:

warning:

warning:

I

I
I
I

RMF. rep
E.G. Elev (ft) 1464.93 Element Left OB channel Right OB

ve1 Head (ft) 2.64 Wt. n-val. 0.016

W.S. Elev (ft) 1462.29 Reach Len. (ft) 200.00 200.00 200.64

crit w. s. (ft) 1463.02 Flow Area (sq ft) 136.16
E.G. slope (ft/ft) 0.007282 Area (s~ ft) 136.16
Q Total (cfs) 1775.00 Flow (c s) 1775.00

TO~ wi dth (ft) 60.01 Top wi dth (ft) 60.01
ve Total (ft/s) 13.04 AV~. vel. (ft/s) 13.04
Max ch1 Dpth (ft) 2.27 Hy r. Depth (ft) 2.27
Cony. Total (cfs) 20800.4 conv. (cfs) 20800.4
Length wtd. (ft) 200.00 wetted Pe r. (ft) 64.54
Min Ch El (ft) 1460.02 shear (lb/sq ft) 0.96
Alpha 1.00 stream Power (1 b/ft s) 12.50
Frctn LOSS (ft) 3.18 Cum volume (acre-ft) 0.00 1.21
C & E LOSs (ft) 1.69 cum SA (acres) 0.02 0.40

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

RS: 1200.000

I
RIVER: RM12-U
REACH: E-chan upper

INPUT
Description:
Stati on El evati on Data num=

Sta Elev Sta Elev
o 1466.97 .12 1466.96

15.94 1466.47 24.07 1465.87
32.67 1465.15 36.48 1464.83
44.19 1463.44 44.55 1463.42

75 1459.82 135 1459.82
150 1468.58

26
sta Elev

5.37 1467.13
31. 68 1465.23

37.8 1463.99
49.91 1463.71

135.01 1467.82

Sta Elev
13.441466.72
32.13 1465.19
40.83 1463.19
62.97 1468.06

145.01 1468.02

Sta Elev
14.52 1466.59
32.39 1465.18
42.92 1463.23
74.99 1467.82

147.12 1468.55

I
I,
I

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

0 .04 74.99 .016 135.01 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
74.99 135.01 88 88 88 .1 .3

Ineffecti ve Flow num= 1
Sta L Sta R Elev permanent

0 74.99 1467.82 F

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1464.48 Element Left OB channel Right OB

vel Head (ft) 1.04 Wt. n-val. 0.016
W.S. Elev (ft) 1463.44 Reach Len. (ft) 88.00 88.00 88.00
Crit W.S. (ft) 1462.83 Flow Area (sq ft) 217.24
E.G. slope (ft/ft) 0.001620 Area (s~ ft) 0.74 217.24
Q Total (cfs) 1775.00 Flow (c s) 1775.00
TO~ wi dth (ft) 65.05 TOP wi dth (ft) 5.04 60.01
ve Total (ft/s) 8.17 AV~. vel. (ft/s) 8.17
Max ch1 Dpth (ft) 3.62 Hy r. Depth (ft) 3.62
conv. Total (cfs) 44093.7 Cony. (cfs) 44093.7
Length wtd. (ft) 88.00 wetted per. (ft) 67.23
Min ch El (ft) 1459.82 shear (1 b/sq ft) 0.33
Alpha 1.00 Stream power (lb/ft s) 2.67
Frctn LOSS (ft) 0.19 cum volume (acre-ft) 0.00 0.40
C & E LOSS (ft) 0.05 cum SA (acres) 0.01 0.12

warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

CROSS SECTION

RS: 1112.000

I
I
I

RIVER: RM12-U
REACH: E-Chan upper

INPUT
Descri pti on :
Station Elevation Data num=

sta El ev Sta El ev
o 1468.26 3.03 1468.1

53.351467.19 55.37 1467.2
75 1459.73 135 1459.73

15
Sta Elev

11.13 1467.54
60.63 1467.19

135.01 1467.73

Sta Elev Sta Elev
17.05 1467.48 37.58 1467.32
62.971467.97 74.991467.73

145.011467.93 150.011466.28

I
Manning's n values

Sta n val Sta
o .04 74.99

Bank Sta: Left Ri ght
74.99 135.01

num= 3
n val sta n val

.016 135.01 .04

Lengths: Left channel Ri ght
o 0 0

coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT prof;1e #PF 1

I

E.G. Elev (ft)
vel Head (ft)
w.s. Elev (ft)
Crit w.S. (ft)
E.G. slope (ft/ft)
Q Total (cfs)
Top width (ft)
vel Total (ft/s)

1464.24
1. 51

1462.73
1462.73

0.002958
1775.00

60.01
9.86

Element
Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP width (ft)
Avg. vel. (ft/s)

Left OB Channel Ri ght OB
0.016

180.03
180.03

1775.00
60.01

9.86
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I
I Max chl Dpth (ft) Hydr. Depth (ft)

RMF. rep
3.00 3.00

conv. Total (cfs) 32637.4 conv. (cfs) 32637.4

Length wtd. (ft) wetted per. (ft) 66.00

I
Min ch El (ft) 1459.73 shear (lb/sq ft) 0.50

Alpha 1.00 Stream power (1 blft s) 4.97

Frctn LOSS (ft) cum volume (acre-ft)
C & E LOSS (ft) cum SA (acres)

I SUMMARY OF MANNING'S N VALUES

River:RM12-u

Reach River Sta. n1 n2 n3

I
E-chan Upper 11200.00 .04 .016 .04
E-Chan upper 11027.19 .04 .016 .04
E-Chan upper 10997.00 .04 .016 .04
E-chan upper 10996 culvert
E-chan upper 10790.00 .04 .016 .04
E-Chan upper 10754.00 .04 .016 .04

I
E-Chan uppe r 10600.00 .04 .016 .04
E-Chan upper 10400.00 .04 .016 .04
E-chan upper 10200.00 .04 .016 .04
E-Chan uppe r 10000.00 .04 .016 .04
E-Chan upper 9900.000 .04 .016 .04
E-chan upper 9870.000 .04 .016 .04
E-Chan Upper 9800.000 .04 .016 .04

I
E-chan upper 9600.000 .04 .016 .04
E-Chan Upper 9530.000 .04 .016 .04
E-chan uppe r 9500.000 .04 .016 .04
E-chan upper 9400.000 .04 .016 .04
E-chan upper 9200.000 .04 .016 .04
E-chan upper 9110.000 .04 .016 .04
E-Chan upper 9080.000 .04 .016 .04

I
E-Chan upper 9000.000 .04 .016 .04
E-chan upper 8800.000 .. 04 .016 .04
E-chan Upper 8600.000 .04 .016 .04
E-Chan upper 8454.300 .04 .016 .04
E-chan uppe r 8400 .04 .016 .04
E-chan uppe r 8399 culvert
E-chan upper 8160.000 .04 .016 .04

I
E-Chan uppe r 8124.000 .04 .016 .04
E-Chan upper 8000.000 .04 .016 .04
E-chan upper 7800.000 .04 .016 .04
E-Chan upper 7600.000 .04 .016 .04
E-chan upper 7400.000 .04 .016 .04
E-chan upper 7200.000 .04 .016 .04

I
E-Chan upper 7000.000 .04 .016 .04
E-Chan upper 6800.000 .04 .016 .04
E-chan upper 6634.400 .04 .016 .04
E-Chan upper 6596.400 .04 .016 .04
E-chan upper 6572.800 .04 .016 .04
E-Chan upper 6511.500 .04 .016 .04
E-chan Upper 6400.000 .04 .016 .04

I
E-chan Upper 6200.000 .04 .016 .04
E-chan Upper 6000.000 .04 .016 .04
E-Chan upper 5800.000 .04 .016 .04
E-chan uppe r 5640 .04 .016 .04
E-chan upper 5462.650 .04 .016 .04
E-Chan upper 5411.890 .04 .016 .04
E-Chan uppe r 5410.8 culvert

I
E-chan upper 5191.77 .04 .016 .04
E-chan uppe r 5171.826 .04 .016 .04
E-chan uppe r 5000.08 .04 .016 .04
E-chan uppe r 4800.000 .04 .016 .04
E-Chan upper 4600.000 .04 .016 .04
E-Chan uppe r 4400.000 .04 .016 .04

I
E-chan uppe r 4200.000 .04 .016 .04
E-chan upper 4000.000 .04 .016 .04
E-chan uppe r 3900.00 .04 .016 .04
E-Chan uppe r 3800.000 .04 .016 .04
E-Chan upper 3600.000 .04 .016 .04
E-chan uppe r 3400.000 .04 .016 .04
E-chan uppe r 3200.000 .04 .016 .04

t
E-chan upper 3000.000 .04 .016 .04
E-Chan uppe r 2847.56 .04 .016 .04
E-Chan upper 2700.300 .04 .016 .04
E-chan upper 2699.3 culvert
E-chan upper 2570. 3~ .04 .016 .04
E-chan uppe r 2421.880 .04 .016 .04
E-Chan upper 2200.000 .04 .016 .04

I
E-Chan upper 2000.000 .04 .016 .04
E-chan uppe r 1853.2 .04 .016 .04
E-chan upper 1612 .04 .016 .04
E-Chan uppe r 1400.000 .04 .016 .04
E-chan uppe r 1200.000 .04 .016 .04
E-chan upper 1112.000 .04 .016 .04

I SUMMARY OF REACH LENGTHS

River: RM12-u

I' Reach River Sta. Left Channel Right

E-chan uppe r 11200.00 173.52 172.9 172.9
E-Chan upper 11027.19 30.87 30.1 30.57
E-chan Upper 10997.00 218.2 207.01 207.01
E-Chan Uppe r 10996 culvert

I
E-chan uppe r 10790.00 48.67 36 37.01
E-chan upper 10754.00 154.62 154 154

page 35

I,



I
I E-Chan upper

RMF. rep
10600.00 200 200 200

E-chan upper 10400.00 200 200 200
E-chan uppe r 10200.00 200 200 200

I
E-chan upper 10000.00 100.74 100 98.55
E-Chan upper 9900.000 30.15 30 29.9
E-chan uppe r 9870.000 69.93 70 70.17
E-chan upper 9800.000 199.52 200 201.09
E-Chan upper 9600.000 70 70 70
E-chan upper 9530.000 30.04 30 30
E-chan upper 9500.000 100 100 100

I
E-chan upper 9400.000 200 200 200
E-chan upper 9200.000 90.41 90 89.25
E-chan upper 9110.000 30.1 30 29.88
E-Chan upper 9080.000 80 80 80
E-chan upper 9000.000 200.23 200 199.56
E-chan upper 8800.000 202.14 200 195.79
E-chan upper 8600.000 146.32 145.7 145.7

I
E-chan uppe r 8454.300 65.17 54.6 55.14
E-chan upper 8400 240.01 240.01 240.01
E-Chan upper 8399 culvert
E-chan upper 8160.000 48.33 36.4 38.24
E-chan upper 8124.000 125.94 124 122.43
E-chan upper 8000.000 202.82 200 196.16

I
E-Chan upper 7800.000 200 200 200
E-chan upper 7600.000 200 200 200
E-chan Upper 7400.000 200 200 200
E-Chan Uppe r 7200.000 200 200 200
E-chan upper 7000.000 197.8 200 203.59
E-chan upper 6800.000 165.6 165.6 165.6
E-chan upper 6634.400 36.05 38 36.13

I
E-chan upper 6596.400 23.6 23.6 23.65
E-chan upper 6572.800 60.n 61.3 60.13
E-Chan upper 6511.500 110.82 111.5 112.72
E-chan Upper 6400.000 197.5 200 204.48
E-chan upper 6200.000 200 200 200
E-Chan upper 6000.000 197.67 200 204.18
E-Chan Upper 5800.000 160 160 160

I
E-Chan Upper 5640 177.35 177.35 177.35
E-chan upper 5462.650 60.92 50.85 53.63
E-chan upper 5411.890 223.51 223.51 223.51
E-chan upper 5410.8 culvert
E-chan upper 5191. 77 22.95 19.48 8.74
E-chan upper 5171. 826 181.34 170.53 169.96
E-chan Upper 5000.08 200.3 200.3 200.3

I
E-chan Upper 4800.000 200 200 200
E-chan uppe r 4600.000 200 200 200
E-chan upper 4400.000 200 200 200
E-Chan upper 4200.000 202.44 200 195.8
E-chan upper 4000.000 100.33 100 100.43
E-chan upper 3900.00 100 100 100
E-chan upper 3800.000 . 200 200 2001\ E-Chan uppe r 3600.000 198.18 200 203.12
E-Chan upper 3400.000 198.81 200 202.03
E-Chan Upper 3200.000 202.37 200 196.93
E-chan upper 3000.000 157.03 152.44 147.52
E-Chan upper 2847.56 156.41 147.3 151.34
E-chan upper 2700.300 130.01 130.01 134.12

I
E-chan uppe r 2699.3 culvert
E-chan upper 2570.33 158.38 148.45 148.38
E-Chan upper 2421. 880 226.79 221.8 216.62
E-Chan upper 2200.000 200 200 200
E-chan upper 2000.000 145.4 146.8 149.2
E-chan upper 1853.2 240.63 240.1 248.27
E-Chan upper 1612 212 212 218.44

t
E-Chan upper 1400.000 200. 200 200.64
E-chan Upper 1200.000 88 88 88
E-Chan upper 1112.000 0 0 0

I
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RM12-U

Reach River S1:a. con1:r. Expan.

I
E-Chan Upper 11200.00 .1 .3
E-Chan upper 11027.19 .1 .3
E-Chan upper 10997.00 .3 .5
E-chan Upper 10996 culvert
E-chan upper 10790.00 .3 .5
E-chan upper 10754.00 .3 .5
E-chan Upper 10600.00 .1 .3

I
E-chan upper 10400.00 .1 .3
E-Chan uppe r 10200.00 .1 .3
E-Chan upper 10000.00 .1 .3
E-Chan Upper 9900.000 .1 .3
E-chan Upper 9870.000 .1 .3
E-chan Upper 9800.000 .1 .3
E-Chan upper 9600.000 .1 .3

I
E-chan Upper 9530.000 .1 .3
E-chan upper 9500.000 .1 .3
E-chan Upper 9400.000 .1 .3
E-chan upper 9200.000 .1 .3
E-chan Upper 9110.000 .1 .3
E-chan Upper 9080.000 .1 .3

t
E-chan Upper 9000.000 .1 .3
E-chan uppe r 8800.000 .1 .3
E-chan upper 8600.000 .1 .3
E-chan upper 8454.300 .1 .3
E-Chan Upper 8400 .3 .5
E-chan Upper 8399 culvert
E-Chan upper 8160.000 .3 .5
E-chan uppe r 8124.000 .3 .5

I
E-Chan upper 8000.000 .1 .3
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I
I E-chan upper 7800.000

RMF. rep
.1 .3

E-chan upper 7600.000 .1 .3
E-chan uppe r 7400.000 .1 .3

I
E-chan Upper 7200.000 .1 .3
E-chan Upper 7000.000 .1 .3
E-Chan upper 6800.000 .1 .3
E-chan upper 6634.400 .1 .3
E"chan Upper 6596.400 .1 .3
E-Chan upper 6572.800 .1 .3
E-Chan upper 6511.500 .1 .3

I
E-Chan uppe r 6400.000 .1 .3
E-chan upper 6200.000 .1 .3
E-chan Upper 6000.000 .1 .3
E-Chan upper 5800.000 .1 .3
E-chan upper 5640 .1 .3
E-chan upper 5462.650 .1 .3

I
E-chan upper 5411.890 .3 .5
E-chan upper 5410.8 culvert
E-Chan upper 5191. 77 .3 .5
E-chan upper 5171. 826 .3 .5
E-chan upper 5000.08 .1 .3
E-chan upper 4800.000 .1 .3
E-chan upper 4600.000 .1 .3

I
E-Chan upper 4400.000 .1 .3
E-Chan upper 4200.000 .1 .3
E-Chan upper 4000.000 .1 .3
E-Chan upper 3900.00 .1 .3
E-Chan uppe r 3800.000 .1 .3
E-Chan uppe r 3600.000 .1 .3
E-chan upper 3400.000 .1 .3

I
E-chan upper 3200.000 .1 .3
E-Chan uppe r 3000.000 .1 .3
E-Chan upper 2847.56 .3 .5
E-chan upper 2700.300 .3 .3
E-chan upper 2699.3 culvert
E-chan upper 2570.33 .1 .3
E-chan upper 2421. 880 .1 .3

I
E-chan uppe r 2200.000 .1 .3
E-chan upper 2000.000 .1 .3
E-chan upper 1853.2 .1 .3
E-chan uppe r 1612 .1 .3
E-chan upper 1400.000 .1 .3
E-chan upper 1200.000 .1 .3

I
E-Chan upper 1112.000 .1 .3

I
I
I
I
I
I
I
'I
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I
I Reach: E-Chan Upper

'OIolal VetChnl FlowArea
(cis) (ft/B) '. :(Sl:lfl)

I 1775.00 1459.73 1462.73 9.86 180.03 60.01 1.00

1775.00 1459.82 1463.44 8.17 217.24 65.05 0.76

1775.00 1460.02 1462.29 13.04 136.16 60.01 1.53
1775.00 1460.23 1461.51 23.10 76.83 60.00 3.60

1775.00 1464.39 1469:33 16.97 104.57 31.32 1.64

I 1775.00 1465.61 1470.66 16.47 107.75 31.72 1.58
1775.00 1467.27 1472.66 14.94 118.82 33.08 1.39

1575.00 1469.11 1475.11 11.27 139.80 35.53 1.00
1575.00 1470.33 1476.37 8.22 191.70 31.77 0.59

I
Culvert

1375.00 1471.42 1477.27 1475.28 1478.12 0.000917 7.41 185.65 31.76 0.54

1375.00 1472.70 1478.28 1478.28 1480.15 0.002703 10.99 125.07 33.83 1.01

1375.00 1473.32 1479.65 1478.15 1480.48 0.000938 7.32 187.84 42.57 0.61

1375.00 1474.13 1479.19 1479.71 1481.70 0.004029 12.72 108.09 31.77 1.22

I
1375.00 1474.94 1480.01 1480.52 1482.50 0.003999 12.69 108.39 31.80 1.21
1375.00 1475.75 1480.85 1481.35 1483.30 0.003895 12.57 109.43 31.93 1.20
1375.00 1476.56 1481.79 1482.16 1484.06 0.003503 12.09 113.75 36.25 1.14
1375.00 1476.96 1482.55 1482.55 1484.41 0.002668 10.94 125.68 33.91 1.00
1187.00 1477.37 1483.75 1482.55 1484.68 0.001152 7.73 153.59 37.05 0.67, 1187.00 1478.18 1482.88 1483.36 1485.21 0.004055 12.25 96.87 30.32 1.21
1187.00 1478.99 1483.71 1484.17 1486.00 0.003956 12.14 97.75 30.43 1.19
1187.00 1479.80 1484.65 1484.98 1486.77 0.003568 11.70 101.50 30.92 1.14

1187.00 1480.61 1485.02 1485.79 1487.82 0.005220 13.43 88.37 29.18 1.36

1187.00 1481.43 1486.89 1486.89 1488.66 0.002719 10.67 111.22 31.46 1.00
1187.00 1482.12 1488.72 1489.20 0.000441 5.59 212.35 35.89 0.40

I 1187.00 1482.20 1488.77 1489.22 0.000426 5.39 220.12 33.52 0.37
Culvert

792.00 1483.09 1490.34 1487.20 1491.00 0.000805 6.52 121.56 16.77 0.43
792.00 1484.17 1490.58 1488.61 1491.06 0.000617 5.55 142.68 35.23 0.49
792.00 1485.53 1489.02 1489.97 1492.03 0.007598 13.94 56.82 23.55 1.58

I 792.00 1486.76 1490.25 1491.18 1493.26 0.007580 13.93 56.87 23.56 1.56
792.00 1488.29 1491.79 1492.71 1494.77 0.007454 13.84 57.22 23.62 1.57
792.00 1489.82 1493.36 1494.24 1496.24 0.007129 13.62 58.15 23.78 1.53
792.00 1491.35 1495.06 1495.77 1497.58 0.005948 12.75 62.10 24.43 1.41

I
792.00 1492.21 1496.63 1496.63 1498.13 0.002908 9.83 90.61 27.29 1.01
792.00 1492.90 1497.60 1498.32 0.001127 6.80 116.43 30.50 0.61
792.00 1493.17 1497.37 1498.46 0.001975 8.38 94.57 27.62 0.80
213.00 1493.60 1498.51 1495.79 1498.59 0.000145 2.33 91.37 27.96 0.23
213.00 1495.48 1497.08 1497.66 1498.94 0.011334 10.95 19.45 15.98 1.75

t
213.00 1497.74 1499.34 1499.92 1501.20 0.011349 10.95 19.44 15.98 1.75
213.00 1500.01 1501.61 1502.19 1503.46 0.011290 10.93 19.48 15.99 1.75
213.00 1502.27 1503.88 1504.45 1505.71 0.011064 10.86 19.62 16.02 1.73
213.00 1504.54 1506.11 1506.72 1508.05 0.012017 11.17 19.06 15.89 1.80
213.00 1506.80 1508.56 1508.98 1509.98 0.007510 9.49 22.43 16.71 1.44

I
213.00 1509.12 1510.31 1510.84 1512.04 0.013440 10.55 20.18 20.27 1.86
213.00 1510.47 1511.81 1512.65 1514.72 0.021732 13.69 15.56 14.98 2.37
213.00 1510.88 1513.01 1513.67 1515.44 0.011684 12.50 17.03 8.Q1 2.44
Culvert
213.00 1513.60 1515.15 1516.40 1519.74 0.029613 17.20 12.38 8.01 2.44

t 213.00 1517.22 1518.96 1519.59 1520.95 0.011382 11.31 18.83 14.65 1.76
213.00 1518.88 1520.62 1521.24 1522.60 0.011353 11.30 18.85 14.66 1.76
213.00 1521.15 1522.89 1523.51 1524.87 0.011336 11.29 18.86 14.66 1.75
213.00 1523.43 1525.16 1525.80 1527.17 0.011584 11.38 18.72 14.63 1.77
213.00 1524.34 1526.01 1526.71 1528.23 0.013288 11.94 17.83 14.38 1.89

t
213.00 1524.68 1526.48 1527.14 1528.60 0.011370 11.69 18.22 13.16 1.75
213.00 1525.70 1527.50 1528.16 1529.63 0.011411 11.70 18.20 13.16 1.75
213.00 1527.98 1529.82 1530.45 1531.84 0.010607 11.41 18.67 13.26 1.69
213.00 1529.11 1531.03 1531.57 1532.83 0.009021 10.78 19.76 14.95 1.57
213.00 1529.46 1531.44 1531.92 1533.10 0.008025 10.34 20.59 13.70 1.49

I
190.00 1530.25 1532.10 1532.56 1533.67 0.008185 10.07 18.88 13.32 1.49
135.00 1532.53 1534.07 1534.43 1535.34 0.008176 9.06 14.90 12.40 1.46
120.00 1533.32 1534.80 1535.10 1535.91 0.007367 8.43 14.23 12.23 1.38
115.00 1533.66 1535.01 1535.34 1536.15 0.008787 8.58 13.40 13.10 1.49
96.00 1534.80 1535.93 1536.32 1537.20 0.012135 9.06 10.59 12.21 1.71

I
96.00 1537.08 1538.28 1538.60 1539.36 0.009452 8.32 11.54 12.51 1.53
96.00 1539.09 1540.25 1540.61 1541.44 0.011003 8.76 10.95 12.33 1.64
96.00 1541.11 1542.36 1542.63 1543.33 0.008049 7.87 12.20 12.73 1.42
96.00 1542.66 1543.74 1544.18 1545.17 0.014235 9.58 10.03 12.01 1.85
96.00 1543.02 1544.33 1544.66 1545.63 0.009927 9.17 10.47 8.00 2.47

'I
Culvert

96.00 1545.10 1546.00 1546.74 1548.76 0.031011 13.32 7.21 8.00 2.47
96.00 1546.47 1547.94 1548.41 1549.44 0.012130 9.83 9.77 9.70 1.73
96.00 1548.57 1550.03 1550.51 1551.53 0.012103 9.81 9.78 9.72 1.72

I
I
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I brdway. rep

I
HEC-RAS version 3.1.2 April 2004

U.S. Amy corp of Engineers
HYdrol~g~cS~~~~de~~~~~Cen~er

Davis, California

PflOJECT DATA
projec~ Ti~le: Broadway Road )2 culver~
pro)ec~ File: brdway.prj
Run Da~e and Time: 3/25/2005 4:23:27 PM

projec~ in English uni~s

proj ect oeser; pti on:
Red Mounuin Freeway (202l) - uni versi~y Drive ~o Southern Avenue
Broadway
Road East cul vert
Beginning wat:er surface at downs"tream set based on water
surface elevation in PB model at Sta 5191.77 at: elev = 1489.12

I
I
I
I

x X XXXXXX
X X X
X X X
XXXXXXX ><XXX
X X X
X X X
X X xxxxxx

xxxx
X X
X
X XXX
X
X X

XXXX

XXX)(

X X
X X
XXX)(

X X
X X
X X

xx
X X

X X
xxxxxx
X X
X X
X X

XXX)(

X
X

XXX)(

X
X

XXXXJ(

Computati onaI Info....ation
wuer surface calculation tolerance - 0.01

~~~t~~~\~~~ ~fl~~~~;~~~;olerance: ~OOl
Maximu.. difference ~olerance - 0.3
Flow tolerance fattor = 0.001

computation Options
critical depth computed only where necessary
conve¥ance calculation Method: At breaks in n values only
Frittlon slope Method: Average conveyance
Computational Flow Regi.e: Mixed Flow

o
o
o

Multiple openings
Inline s~ructures 
Lateral Structures •

PLAN OATA

plan Title: Broadwav Road culvert 95l<\
plan File p: \0400i4\Eng\prOllrams\HEC-RAS\brdway. p02

Geometry Ti~le: Broadway Road culvert 95%
Geome~ry Fi le : p: \040024\Eng\programs\HEC-RAS\brdway. g02

FlO'.. Title 8roadway Road J2 culver~
Flow File p: \04OO24\Eng\programs\HEC-RAS\brdway. fOl

plan Summary Information:
Numbe r of: Cross setti ons = 18

culverts 0
Bridges 0

I
I
I
I

FlOl/ DATA

Flow Title: Broadway Road J2 culvert
Flow Fi le p: \040024\eng\prOllrams\HEC-RAS\brdway. tol

Flow Data (cfs)

I
I River Reach

Broadway Rd eul vl
RS
847.58

GEOMETRV DATA

GeMetry Title: Broadway Road culvert 95"
GeOllletry Fi le p: \Q4oo24\Eng\programs\HEC-RAS\brdway. g02

CROSS SECTION

INPUT
Description: Box Culvert Sta 100-54.60
S~ation Elevation Da~a n.- 8

Sta Elev Sta elev Sta
a 1494.99 .01 1488.99 7.99

8.761488.99 16.741488.99 16.75

Broadway Rd eulvl

oownstream

Known ws - 1488. 77

Sta Elev
8.75 1494.99

upstream

Normal S • 0.008

Sta Elev
8 1494.99

El!v
1488.99
1494.99

profile

Qloo yr

RS: 847.58

ReachRiver

~~~; ~roadwaY Rd eulv

Boundary conditions

I
I

I
I

I
page 1

I



I

sta Hi cord Lo Cord
16.751495.781494.99

I
I
I

Manning's n values
Sta n val Sta

o .013 0

Bank Sta: Le~ ~~~~

cross Section Lid
num- 2
Sta Hi. Cord LO Cord

o 1495.78 J.494.99

CROSS SECTION

num-
n val

.013

3
Sta n val

16.75 .013

Right:
49.85

brclway • rep

cooff Contr. Expan.
.1 .3

Right coeff contr. Expan.
49,85 .1.3

I
I
I

RIVER: Broadway Rd culv
REACH: 1 RS: 797.722*

INPUT
Description:
stati on Elevation oata num- 8

Sta Elev Sta Elev Sta Elev
01494.59 .011488.59 7.991488.59

8.761488.59 16.741488.59 16.75 1494.59

Manning's n values num- 3
Sta n val Sta n val Sta n val

o .013 0 .013 16.75 .013

Bank Sta: Lef~ ~~~~ Lengths:4~~~~ Ch~~1
Cross Sect; on L; d

nurn- 2
Sta Hi cord Lo cord Sta Hi Cord Lo cord

01495.38 1494.59 16.75 1495.381494.59

Sta Elev
81494.59

Sta Elev
8.751494.59

CROSS SECTION

Sta Elev
8.75 1493.79

Sta Elev
8.75 1494.19

sta Elev
81493.79

Sta Elev
8 1494.19

Riglll: coeff Contr. Expan.
49.85 .1.3

8
Sta Elev

7.991487.79
16.75 1493.79

8
Sta Elev

7.991488.19
16.75 1494.19

3
Sta n val

16.75 .OB

Sta Hi Cord LO cord
16.75 1494.981494.19

Lengths: Left channel
49.85 49.85

num-
n val

.013

Data mun=
5ta Elev
.01 1487,79

16.74 1487.79

RIVER: Broadway Rd culv
REACH: 1 RS: 698.007*

INPUT
Description:
Station Elevation

Sta Elev
o 1493.79

8.761487.79

Manning's n values
Sta n val Sta

o .013 0

Bank Sta: Lef~ ~~~~~
cross section Lid

nlJlllc 2
Sta Hi cord LO cord

o 1494.98 1494.19

CROSS SECTION

RIVER: Broadway Rd culv
REACH: 1 RS: 747.864*

INPUT
Description:
sution Elevation Dau num-

Sta El ev Sta Elev
o 1494.19 .OJ. 1488.19

8.76 1488.19 16.741488.19

I
I
I

I
I

I
I

Manning' 5 n values
Sta n val Sta

o .013 0

Bank Sta: Le~ ~~~~

Cross section Lid
num- 2
Sta Hi Cord LO cord

o 1494.58 1493.79

CROSS SECTION

nom- 3
n val Sta n val

.013 16.75 .013

Lengths: 4~:~~ Ch~r.:1 ~~~~

Sta Hi cord Lo Cord
16.75 1494.58 1493.79

Cooff conu.
.1

Expan .
. 3

page 2

Right coeff contr. Expan.
49.85 ,1.3

I
I
I
I

RIVER: Broadway Rd culv
REACH: 1 RS: 648.149·

INPUT
Description :
Station Elevation Data!1lfts 8

Sta Elev Sta Elev Sta Elev
o 1493.39 .01 1487.39 7.99 1487.39

8.761487.39 16.741487.39 16.751493.39

Manning's n values nURI- 3
Sta n val Sta n Val Sta n val

o .013 0 .013 16.75 .013

Bank Sta: Lef~ ~~~n l.en9thS:4§:~~ ~~~:~
Cross section Lid

num- 2
Sta Hi cord Lo Cord sta Hi cord Lo cord

o 1494.18 :1.493.39 16.75 1494.18 1493.39

Sta Elev
8 1493.39

Sta Elev
8.75 1493,39

I



I
I brdway. rep

8
sta Elev

7.991486.99
16.75 1492.99

I
I

CROSS seCTION

RIveR: Broadway Rd eulv
REACH: 1 RS: 598.291*

INPUT
Description:
Stati on el evation Data IlUl\1G

Sta elev Sta elev
o 1492.99 .011486.99

8.761486.99 16.741486.99

Sta elev
8 1492.99

Sta elev
8.75 1492.99

I
I

Manning's n values
Sta n val Sta

o .013 0

Bank Sta: I.eft Righto 16.75
cross Section Lid

num= 2
Sta Hi COrd Lo cord

01493.78 1492.99

CROSS seCTION

nlJlll# 3
n val Sta n val

.013 16.75 .013

Lengths: Left channel
49.85 49.85

Sta Hi cord 1.0 cord
16.75 1493.78 1492.99

Right
49.85

coeff centr.
.1

expan.
.3

Sta elav
8.75 1492.19

sta elav
8.75 1492.59

Coeff Centr. expan.
.1 .3

Coeff Centro expan.
.1 .3

Sta elev
8 1492.19

Sta elev
8 1492.59

Right
49.85

8
Sta Elev

7.991486.59
16.751492.59

~1:a n val
16.75 .013

sta Hi cord Lo cord
16.75 1493.381492.59

RS: 448.718*

Lengths: Left Channel
49.85 49.85

num-
n val

.013

~~~; ~roadwaY Rd eulv

Manning's n values
Sta n val Sta

o .013 0

Bank Sta: Left Right
o 16.75

cross seet:i on Lid
num- 2
Sta Hi cord Lo COrdo 1493.38 1492.59

CROSS seCTION

RIVER: Broadway ltd eulv
REACH: 1 RS: 548.434*

INPUT
Description:
station elevation oata I\lBJIa

Sta Elev Sta elev
o 1492.59 .01 1486.59

8.761486.59 16.14 1486.59

RIVER: Broadway Rd cul v
REACH: 1 RS: 498.576·

INPUT
Description:
Station elevation Data num- 8

Sta elev Sta elev Sta Elev
o 1492.19 .01 1486.19 7.99 1486.19

8.76 1486.19 16.74 1486.19 16.75 1492.19

Manning's n values I11JI1Ioa 3
Sta n val Sta n val Sta n val

o .013 0 .013 16.75 ,013

Bank sta: Le, ~~~~ Lengths:4~n Ch~;~;~
Cross Section Lid

num- 2
Sta Hi COrd 1.0 Cord Sta Hi cord LO cord

01492.98 1492.19 16.15 1492.981492.19

CROSS SECTION

I
I

I

I

I

I

I
I

INPUT
Description:
Stati on E1 evati on Data num-

Sta elev Sta Elev
o 1491.79 .01 1485.79

8.761485;79 16.741485.79

8
Sta elev

7.991485.79
16.751491.79

Sta elev
8 1491.79

Sta elev
8.15 1491.79

I
I

Manning's n values
Sta n val Sta

o .013 0

Bank sta: Lef~ ~A~~

cross section Lid
nUlll- 2

Sta Hi cord 1.0 cord
01492.58 1491.79

CROSS SECTION

_ 3

n val Sta n val
.013 16.15 .013

Lengths:4~~n Ch~~;~

Sta Hi Cord Le Cord
16.75 1492.581491.79

coeff centr.
.1

Expan .
. 3

I
I

RIVER: Broadway Rd eu1v
REACH: 1

INPUT
Description:
Station Elevation Data

RS: 398.861"
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I
I

Elev Elev Elev Elev
brdway. rep

ElevSta Sta Sta Sta Sta
0 14U.4 .01 1485.4 7.99 1485.4 8 1491.4 8.75 1491.4

I
8.76 1485.4 16.74 1485.4 16.75 1491.4

Manning's n values nurn= 3
Sta I' val Sta I' val Sta I' val

0 .013 0 .013 16.75 .013

sank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan.

I
0 16.75 49.85 49.85 49.85 .1 .3

cross Section Lid
num- 2
Sta Hi Cord Lo Cord Sta Hi cord Lo cord

o 1492.19 1491.4 16.75 1492.19 1491.4

CROSS SECTION

I RIVER: Broadway Rd Culv
REACH: 1 RS: 349.003*

INPUT
Description:

I
Station Elevation Data nlJ1llc 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1491 .01 1485 7.99 1485 8 1491 8.75 1491

8.76 1485 16.74 1485 16.75 1491

Manning f S I' values numa 3
sta n val Sta I' val Sta I' val

I
0 .OB 0 .013 16.75 .013

Bank Sta: Left Right Lengths: Left Channe1 Right coeff Conu. Expan.
0 16.15 49.85 49.85 49.85 .1 .3

cross secti on Lid
num= 2
Sta Hi cord LO cord Sta Hi cord Lo cord

I
o 1491.79 1491 16.75 1491.79 1491

CROSS SECTION

RIVER: Broadway Rei culv
REACH: 1 RS: 299. 145*

I INPUT
DeScription:
station Elevation Data IlUIIls 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1490.6 .01 1484.6 7.99 1484.6 8 1490.6 8.75 1490.6

8.76 1484.6 16.74 1484.6 16.15 1490.6

I Manning's n values nwn- 3
Sta I' val Sta I' val Sta n val

0 .013 0 .013 16.75 .013

Bank sta: Left Right Lengths: 4~:n Ch~~~~~ Right Coeff contr. Expan.
0 16.75 49.85 .1 .3

I
cross Section Lid

num- 2
Sta Hi Cord LO cord su IIi cord LO Cord

o 1491.39 1490.6 16.75 1491.39 1490.6

CROSS SECTION

I RIVER: ~rOadwaY Rei culv
REACH: RS: 249.288*

INPUT
Descri pti on:
station Elevation Data num- 8

I
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev

0 1490.2 .01 1484.2 7.99 1484.2 8 1490.2 8.75 1490.2
8.76 1484.2 16.74 1484.2 16.75 1490.2

Manning's n values num- 3
sta n val Sta n val Sta n val

0 .013 0 .013 16.75 .013

I sank Sta: Left Right Lengths: Left Channel Right coeff contr. EXpan.
0 16.75 49.85 49.85 49.85 .1 .3

cross Section Lid
num- 2
sta Hi Cord LO Cord Sta Hi cord Lo cord

01490.99 1490.2 16.75 1490.99 1490.2

I
CROSS SECTION

RIVER: Broadway ReI Culv
REACH: 1 RS: 199.430*

INPUT

I
Description:
station Elevation Data num- 8

sta Elev Sta Elev sta Elev sta Elev Sta Elev
0 1489.8 .01 1483.8 7.99 1483.8 8 1489.8 8.75 1489.8

8.76 1483.8 16.74 1483.8 16.75 1489.8

Manning's I' values IlUIl1D 3

I
sta n val Sta n val Sta n val

0 .013 0 .013 16.75 .013

sank sta: Left ~~~~ Lengths: 4~~~~ Chrs~~ =~~!
Coeff conu. Expan.

0 .1 .3
Page 4
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I
I brdway•rep ,

I
cross section Lid

nUl1l= 2
st.a Hi cord Lo Cord Sta Hi cord LO cord

01490.59 1489.8 16.751490.59 1489.8

CROSS SECTION

Expan •
•3

Expan •
•3

Expan •
. 3

Sta Elev
8.75 1489,4

coeff Contr.
.1

Coeff centr.
.1

coeff coner.
.1

sea Elev
8 1489.4

8
Sta Elev Sta Elev Sta Elev

7.99 1482.6 8 1488.6 8.75 1488.6
16.75 1488.6

3
st.a n val

16.75 .013

8
sta Elev Sta Elev Sta Elev

7.99 1483 8 1489 8.75 1489
16.75 1489

3
Sta n val

16.75 .013

8
st.a Elev

7.99 1483.4
16.75 1489.4

3
st.a n val

16.75 .013

Sta Hi cord Lo cord
16.75 1489.79 1489

SU Hi cord LO cord
16.75 1489.39 1488.6

nUlll=
n val

.013

Lengths:4~~~ Ch~~~~

Lengths: Left. channel Ri ght.
49.85 49.85 49.85

Lengt.hs: Left. Channel Ri ght
49.85 49.85 49.85

00111=
Elev

1482.6
1482.6

RS: 99. 7152"

st.a Hi cord Lo cord
16.75 1490.19 1489.4

RS: 149.572"

num
Elev
1483
1483

num;
n val

.013

nUlll=
Elev

1483.4
1483.4

11UIll-
st.a n val

o .013

RIVER: sroadway Rd Cul v
REACH: 1 RS: 49.8575"

INPUT
Descript.ion:
Station Elevat.ion Data

St.a Elev sea
o 1488.6 .01

8.76 1482.6 16.74

Manning's n values
su n val SU

o .013 0

sank st.a: Left. Right
o 16.75

cross Section Lid
num= 2
SU Hi Cord Lo cord

o 1489.39 1488.6

CROSS SECTION

Manning's n values
sea n val

o .013

RIVER: Broadway Rd eulv
REACH: 1

INPUT

~~~~~~t~~~~ation Data
st.a Elev Sta

o 1489 .01
8.76 1483 16.74

RIVER: sroadway Rd culv
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
o 1489.4 .01

8.76 1483.4 16.74

sank su: Le~ ~~?~~
cross section Lid

num= 2
Sta Hi cord Lo cord

o 1489.79 1489

CROSS SECTION

Manning's n values
St.a n val sea

o .013 0

Bank St.a: Le~ ~~~n

cross section Lid
num; 2
Sta Hi cord LO cord

o 1490.19 1489.4

CROSS SECTION

I

I

I

I

I

I

I

I

I

S~y OF MANNING'S N VALUES

River:Broadway Rd culv

Bank St.a: Left. Right. Lengths: Left. Channel RiQhoto 16.75 0 0
cross section Lid

num- 2
St.a Hi cord Lo Cord SU Hi cord LO COrdo 1488.99 1488.2 16.75 1488.99 1488.2

RIVER: Broadway Rd culv
REACH: 1 RS: 0

INPUT
Description: L202 East. Channel RS 5410.8:
st.ation Elevac;on Data IlllII- 8

Sta Elev Sta Elev Sta
o 1488.2 .01 1482.2 7.99

8.76 1482.2 16.74 1482.2 16.75

Box CUlvert Sta 109+02.18

SU Elev
8.75 1488.2

page 5

Coeff centro Expan.
.1 .3

Sta Elev
8 1488.2

n val
.013

Elev
1482.2
1488.2

3
st.a

16.75

n_
sea n val

o .013

Manning's n values
St.a n valo .013

I

I
I

I

I
I



I
I
I
I
I
I
I
I
I
I·
I
I
I
I
I
I
I
I
I

broway. rep

Reach River Sta. nl n2 n3

1 847.58 .013 .013 .013
1 797.722- .013 .013 .013
1 747.S64- .013 .013 .013
1 698.007- .013 .013 .013
1 648.149- .013 .013 .013
1 598.291- .013 .013 .013
1 548.434- .013 .013 .013
1 498.576" .013 .013 .013
1 448.71S· .013 .013 .013
1 398.S61· .013 .013 .013
1 349.003- .013 .013 .013
1 299.145· .013 .013 .013
1 249.288- .013 .013 .013
1 199.430· .013 .013 .013
1 149.572- .013 .013 .013
1 99.7152- .013 .013 .013
1 49.8575- .013 .013 .013
1, 0 .013 .013 .013

SUMMARY OF REACH LENGTHS

Ri ve r: Broadway Rd CU1v

Reach River Sta. Left channel Right

1 847.58 49.85 49.85 49.85
1 797.722- 49.85 49.85 49.85
1 747.864" 49.85 49.85 49.85
1 698.007- 49.85 49.85 49.85
1. 648.149- 49.85 49.85 49.85
1 598.291- 49.85 49.85 49.85
1 548.434" 49.85 49.S5 49.85
1 498.576" 49.85 49.85 49.S5
1 448. 71S- 49.85 49.S5 49.85
1 398.S61" 49.85 49.85 49.85
1 349.003* 49.85 49.S5 49.85
1 299.145* 49.85 49.85 49.85
1 249.288'* 49.85 49.85 49.85
1 199.430- 49.85 49.85 49.85
1 149.572" 49.85 49.85 49.85
1 99.7152- 49.85 49.85 49.85
1 49.8575" 49.85 49.85 49.85
1 0 0 0 a

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Broadway Rd Culv

Reach River Sta. Contr. Expan.

1 847.58 .1 .3
1 797.722- .1 .3
1 747.864- .1 .3
1 698.007- .1 .3
1 648.149" .1 .3
1 598.291" .1 .3
1 548.434" .1 .3
1 498.576- .1 .3
1 448.718- .1 .3
1 398.861- .1 .3
1 349.003- .1 .3
1 299.145" .1 .3
1 249.288" .1 .3
1 199.430" .1 .3
1 149.572" .1 .3
1 99.7152" .1 .3
1 49.8575" .1 .3
1 0 .1 .3

profile output Table - standard Table 1

Reach River Sta profile Q Total Min Ch El W.S. Elev Crit: W.S. E.G. Elev E.G. slope vel Chnl Flow Area Top

widt:h Froude # Chl

(ft:)
Cds) (ft:) (ft:) (ft) (ft:) (ft:/ft:) (h/s) (sq h)

1 847.58 Qloo yr 622.00 1488.99 1491.74 1492.61 1494.86 0.008014 14.16 43.91

15.98 1.51
1 797.722' QlOO yr 622.00 1488.59 1491.35 1492.21 1494.44 0.007936 14.12 44.07

15.98 1.50
1 747.864' Ql00 yr 622.00 1488.19 1490.95 1491.81 1494.04 0.007916 14.10 44.10

15.98 1.50
1. 698.007' Ql00 yr 622.00 1487.79 1490.56 1491.41 1493.63 0.007878 14.08 44.18

15.98 1.49
1 648.149' Q100 yr 622.00 1487.39 1490.16 1491.01 1493.23 0.007861 14.07 44.22

15.98 1.49
1 598.291" Q100 yr 622.00 1486.99 1489.76 1490.61 1492.83 0.007860 14.07 44.22

15.98 1.49
1 548.434' Q100 yr 622.00 1486.59 1489.36 1490.21 1492.43 0.007857 14.06 44.22

15.98 1.49
1 498.576' Q100 yr 622.00 1486.19 1488.96 1489.81 1492.03 0.007855 14.06 44.23

15.98 1.49
1 448.718* Ql00 yr 622.00 1485.79 1488.56 1489.41 1491.63 0.007853 14.06 44.23

15.98 1.49 page 6



I
I
I
I
I;

I
I
I
I
I
I
I·
I
I
I
I
I
I
I

1 398.861* Q100 yr
15.98 1.49

1 349.003* Q100 yr
15.98 1.49

1 299.145* Q100 yr
15.98 1.49

1 249.288' Q100 yr
15.99 0.69

1 199.430" Q100 yr
15.99 0.60

1 149.572* Q100 yr
16.00 0.53

1 99.7152" Qloo yr
16.00 0.48

1 49.8575* Q100 yr
0.46

1 0 Q100 yr
0.00

brdway.rep
622.00 1485.40 1488.17 1489.02 1491.24 0.007853 14.06 44.23

622.00 1485.00 1487.77 1488.62 1490.84 0.007849 14.06 44.24

622.00 1484.60 1487.37 1488.22 1490.44 0.007847 14.06 44.24

622.00 1484.20 1488.82 1487.82 1489.92 0.001971 8.43 73.76

622.00 1483.80 1488.86 1487.42 1489.78 0.001555 7.70 80.78

622.00 1483.40 1488.88 1487.02 1489.67 0.OOU63 7.10 87.59

622.00 1483.00 1488.90 1486.62 1489.58 0.001047 6.60 94.26

622.00 1482.60 1488.85 1486.22 1489.51 0.001628 6.49 95.88

622.00 1482.20 1488.77 1485.82 1489.42 0.001628 6.49 95.88
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PROJECT DATA
project Title: west Channel
proJect File: westchan.prj
Run Date and Time: 3/25/2005 1:30:50 PM

project in English units

project Description:
Red Mountain Freeway (202L) - university Drive to Southern Avenue
west Channe 1
at Broadway Road
Q100 m 135 cfs

Existing Condition modeled using AOOT
topo/dm
plan - "Existing Manning n..o.045"
~~~035::EXisting Manning

cOIUputati ona1 Informati on
Water surface calculation tolerance = 0.01

~~~;~~;'n~~~ ~n~~;i~~~n~olerance: ~i>01
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

compuution options
critical depth cOllputed only where necessary
converance calculation MethOd: At breaks in n values only
Friet,on Slope Method: Average Conveyance
COIIputational Flow Regillll!: Mixed Flow

o
o
o

Q100
135
135

Multiple openings
In1i ne Structures
Lateral Structures m

RS
565.39
o

19
o
o

Reach
1
1

River
west channel
west channel

FLOW DATA

Flow Title: west channel
Flow File p: \040024\Eng\programs\HEC-RAS\westchan. f02

Flow Data (cfs)

PLAN DATA

plan Title: west Channel 95"
pl an Fil e p: \040024\Eng\programs\HEC-RAS\westchan. p05

Geometry Title: west channel 95"
GeOlUetry File: p:\040024\Eng\programs\HEC-RAS\westchan.g05

Flow Title west Channel
Flow File p:\040024\Eng\programs\HEC-RAS\westchan. f02

plan Sunmary InfoF"llation:
NUIlber of: cross sections

culverts
Bridges

I

I

I
I

I
I

Boundary Cendi tion5

I River

West channel

Reach

1

profile

Q100

Upstream

NormalS. 0.0089

oownst.r!:aJll

Normal S m 0.006

GEOMETRY DATA

GeOlletry Title: west channel 9~
GecmHry File : p: \040024\Eng\programs\HEC-RAS\wescchan .905

CROSS SECTION

I
I RIVER: west Channel

REACH: 1 RS: 565.39
page 1

I
I
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I

.,estchan. rep

INPUT
Description: West
Station Elevation

Sta Elevo 1495.27

Channel sta 194+77 .86
Data num= 4

Sta E1 ev Sta E1 ev
3 1492.27 11 1492.27

Sta E1ev
14 1495.27

Lengths: Le ft channe1
48.72 48.72I

Manning's n values
Sta n val Sta

o .013 0

Bank Sta: Left Ri ght
o 14

nUlll-
n val

.013

3
Sta n val

14 .013

Right
48.72

Coeff conu.
.1

E.xpan .
. 3

coeff Contr.
.1

Sta E1ev
14 1494.83

Right
48.72

3
Sta n val
14 .013

4
Sta Elev
11 1491.83

Lengths: Len channel
48.72 48.72

RS: 516.672*

num-
Sta n val

o .013

Data "um-
Sta E1ev

3 1491.83

Bank Sta: Lett Ri ght
o 14

CROSS SECTION

Manning's n values
Sta n val

o .013

RIVER: west channel
REACH: 1

INPUT
Descri pti on:
Stati on E1 evati on

Sta E1ev
o 1494.83

CROSS SECTION

I

I
I

INPUT
Description:
Station Elevation Data num- 4

Sta E'ev Sta E'ev Sta Elev Sta Elev
o 1494.39 3 1491.39 11 1491.39 14 1494.39

Manning's n va'ues mlD= 3
Sta n val sta n val Sta n val

0 .013 0 .013 14 .013

I
I

RIVER: west channe'
REACH: 1 RS: 467.955*

INPUl'
Descri pti on:
Station Elevation Data ",JIll- 4

Sta E'ev Sta Elev Sta E'ev St.a Elev
o 1493.95 3 1490.95 11 1490.95 14 1493.95

Manning's n values nlJll1= 3
Sta n val Sta n val Sta n val

0 .013 0 .013 14 .013

Lengths: Left Channel Right
48.72 48.72 48.72

I
I
I

Bank Sta: Lett Right
o 14

CROSS seCTION

RIVER: west channel
REACH: 1

Bank Sta: Left Right
o 14

Lengths: Left channe1
48.72 48.72

RS: 419.238*

Right
48.72

coeff contr.
.1

coeff conu.
.1

Expan .
. 3

I
CROSS SECTION

RIVER: west channe'
REACH: 1 RS: 370.520*

INPUT
Description:
station Elevation Data 1'llIl1I- 4

Sta Elev Sta Elev Sta Elev Sta E1ev
o 1493.51 3 1490.51 11 1490.51 14 1493.51

Manning's n values nunt- 3
Sta n val Sta n val Sta n val

0 .013 0 .013 14 .013

I
I Bank Sta: Le~ Ri~~

CROSS SECTION

Lengths: Left Channel Right
48.72 48.72 48.72

Coeff Contr.
.1

Expan .
. 3

RS: 321.803*

Data n....
Sta Elev

3 1490.07

I
I

RIVER: wes't channel
REACH: 1

INPUl'
oescrip'tion:
Stati on E1 evation

Sta Elev
o 1493.07

Manning's n values
Sta n val

o .013

nlD-
Sta n val

o .013

4
Sta elev

11 1490.07

3
Sta n Val
14 .013

s'ta Elev
14 1493.07

I
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I

INPUT
Description:
Station Eleva.tion Da1:a nUrI-

Sta Elev Sta Elev
o 1492.64 3 1489.64

Sta Elev
14 1492.64

I
I
I

Bank Sta: Left Right
o 14

CROSS SECTION

RIVER: Wes t channel
REACH: 1

Lengths: Len channe1 Ri ght
48. i2 48.72 48.72

RS: 273.086'

4
Sta Elev
11 1489.64

westchan. rep
coeff contr. Expan.

.1 .3

Lengths: Left Channel
48.72 48.72I

Manning's n values
Sta n val Sta

o .013 0

Bank Sta: Left Right
o 14

nurn=
n val

.013

3
Sta n val
14 .013

Right
48.72

coeff contr.
.1

Expan.
.3

CROSS SECTION

Bank Sta: Left Ri ght
o 14

Expan .
.3

coeff contr.
.1

4
Sta Elev Sta Elev
11 1489.2 14 1492.2

3
Sta n val

14 .013

Lengths: Left Channel Right
48.72 48.72 48.72

RS: 224.369'

num-
n val

.013

nUl!l'=
Elev

1489.2

Sta
o

Da.ta
sta

3

Manning's n values
Sta n val

o .013

RIVER: west Channel
REACH: 1

INPUT
Dese ri pti on:
Stat; on E1 evation

Sta Elev
o 1492.2

CROSS SECTION

I
I

I

RS: 175.651*

Sta Elev
14 1491.76

n val
.013

3
Sta
14

4
Sta Elev

11 1488.76

num-
Sta n val

o .013

Data numa
Sta Elev

3 1488.76

RIVER: west channel
REACH: 1

INPUT
Deseri ption:
Station Elevation

Sta Elev
o 1491.76

Manning's n values
Sta n val

o .013

I
I

Data num-
Sta Elev

3 1488.32
Sta Elev

14 1491.32

I
I

Bank Sta: Left Right
o 14

CROSS SECTION

RIVER: West Channel
REACH: 1

INPUT
Description:
station Elevation

Sta Elev
o 1491.32

Lengths: Left Channel Right
48.72 48.72 48.72

RS: 126.934*

4
Sta Elev

11 1488.32

coeff Contr.
.1

Expan.
.3

Lengths: Left Channe I
48.72 48.72

I
Manning's n values

Sta n val Sta
o .013 0

Bank Su: Len Right
o 14

"U.~
n val

.013

3
Sta n val
14 .013

Right
48.72

coeff Conu.
.1

Expan .
•3

I
CROSS SECTION

RIVER: west Channe I
REACH: 1 RS: 78.2173'

Lengths: Left Channel Right
48.72 48.72 48.72

sank Sta: Left Right
o 14

CROSS SECTION

4
Sta Elev
11 1487.88

Expan.
.3

coeff contr.
.1

Sta Elev
14 1490.88

n val
.013

3
Sta

14

nUlll=
Sta n val

o .013

Data num-
Sta Elev

3 1487.88

Manning's n values
Sta n val

o .013

INPUT
oescription:
station Elevation

Sta Elev
o 1490.88

I
I

INPUT
oescription: west Channel sta 200+13.75

I
I

RIVER: West Channel
REACH: 1 RS: 29.5
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I
I
I

station Elevation
westchan. rep

DaU numa 4
Sta Elev Sta Elev Sta Elev St:& Elev

o 1490.44 3 1487.44 11 1487.44 14 1490.44

Manning's n lIal ues nlll1F 3
Sta n lIal Sta n lIal S1:4 n lIal

0 .013 0 .013 14 .013

I
Bank SU: Left: Right

o 14

CROSS SECTION

Lengt:hs: left Channel Right
2 2 2

coeff Contr. Exoan.
.1 '.3

INPUT
Description: \lien Channel sta 200+15.75
Stat:ion E1evat:ion DaU nurn- 6

Sta E1ev St:a Elev S1:4 Elev
o 1490.5 .11490.22 2.81487.42

13.6 1490.5

R.S: 27.5

I
I

RIVER: west channel
REACH: 1

Manning's n val ues
st:a n val

o .013

num=
Sta n val

o .013

3
S1:4 n val

13.6 .013

Sta El ev Sta E1 ev
10.8 1487.42 13.59 1490.22

Expan.
.3

Expan.
.3

Sta E1 ev
9.91 1485.24

St.a Elev
10.36 1486.33

coeff contr.
.1

coeff cont:r.
.1

Sta E1 ev
1.911485.24

Sta E1ev
2.36 1486.33

Right:
4.25

Right:
4.25

7
Sta E1ev
.12 1487.13

7
Sta Elev
.11 1488.67

3
Sta n val

12.71 .013

RS: 18.75'

lengt.hs: Left: Channel
4.25 4.25

nlJloo
n lIa1

.013

RS: 23.125'

lengt:hs: Left channel
4.25 4.25

Data nt.n=
Sta Elev
.051487.28

11.82 1490.78

Data n.....
Sta E1ev
.03 1488.89

12.71 1490.64

RIVER: west channel
REACH: 1

INPUT
oescri pti on:
st:ation E1evat.ion

Sta Elev
o 1490.78

U.811487.15

Bank st.a: left Ri ght.
o 12.71

CROSS SECTION

Manning's n values
s~a n val S~a

o .013 0

Bank Sta: Left
o

CROSS SECTION

RIVER: west: channel
REACH: 1

INPUT
Description:
St:a1:ion Elevat.ion

SU E1ev
o 1490.64

12.7 1488.68

I

I

I

I

I

Lengths: Left: channel
4.25 4.25I

Manning's n values
St:a n val Sta

o .013 0

Bank Sta: left. It; ght
o U.82

nlllla
n val

.013

3
su n lIa1

11.82 .013

Right
4.25

Coeff Contr.
.1

£xpan.
.3

£Xpa.".
. 3

su Elev
9.47 1484.14

coeff contr.
.1

Sta E1 ev
1.46 1484.14

Right:
4.25

7
su Elev
.12 1485.58

3
Sta n val

10.93 .013

Lengths: left: Channel
4.25 4.25

nllll-
n lIa1

.013

RS: 14.375'

Data nLllla
St.a Elev
.08 1485.68

10.93 1490.93

Manning's n values
St.a n val su

o .013 0

sank st.a: Left. Right.
o 10.93

RIVER: west. Channel
REACH: 1

INPUT
oeser; p'ti on:
Station Elevation

Sta Elev
o 1490.93

10.92 1485.61

CROSS SECTION

I
I

I
CROSS SECTION

Manning's n lIalues 01....
st:a n lIal SU n lIa1

Channe1 sta 200+33.26
DaU nUll- 6

Sta Elev su E1ev
.1 1484.07 1.02 1483.05

I
I
I

RIVER: west Channel
REACH: 1

INPUT
Description: west.
st.ation Elevat.ion

sta Elev
o 1491.07

10.04 1491.07

RS: 10

3
Sta n val

Sta E1ev Sta E1ev
9.02 1483.05 10.03 1484.07

Page 4

I



I

CROSS SECTION

Bank Sta: Left Right
o 10.04

Lengths: Left Channel Ri ght
5 5 5

westchan . rep

Expan.
.3

Coeff Contr.
.1

.013.013 10.04o.013o
I
I

Sta Elev
9.011483.53

Sta £1 ev
8.511483.02

6
Sta Elev
.56 1483.02

3
Sta n lIal

9.02 .013

RS: 5.·

nurr.=
Sta n lIal

o .013

Data nurn...
Sta £lev

.11483.53

RIVER: west Channel
REACH: 1

IHPUT
oescript.ion:
Station Elevation

!Ita Elev
o 1491.23

9.02 1491.23

Manning's n values
Sta n lIal

o .013I
I

I
Bank Sta: Left Right

o 9.02

CROSS SECTION

Lengths: Left Channel Ri 9ht
5 5 5

coeff Contr.
.1

Expan.
.3

IHPUT
Descript.ion: West. channel Sta 200+43.26
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev st:a Elev
a 1491.39 .1 1482.99 7.99 1482.99 8 1491. 39

Manning's n values nom- 3
Sta n lIal Sta n lIal Sta n lIal

0 .013 0 .013 8 .013

Bank Sta: Left Right Lengths: Left Channel Right (oeff Con'tr. Expan.
a 8 0 0 a .1 .3

SUMMARY OF MANNING'S N VALUES

River:west channel

Reach River Sta. n1 n2 n3

1 565.39 .013 .013 .013
1 516.672- .013 .013 .013
1 467.955- .013 .013 .013
1 419.238* .013 .013 .013
1 370.520* .013 .013 .013
1 321. 803- .013 .013 .013
1 273.086- .013 .013 .013
1 2H.369- .013 .013 .013
1 175.651" .013 .013 .013
1 126.934- .013 .013 .013
1 78.2173- .013 .013 .013
1 29.5 .013 .013 .013
1 27.5 .013 .013 .013
1 23.125- .013 .013 .013
1 18.75- .013 .013 .013
1 14.375- .013 .013 .013
1 10 .013 .013 .013
1 5. - .013 .013 .013
1 0 .013 .013 .013

SUMMARY OF REACH LENGTHS

River: west channel

Reach River su. Left Channel Right

1 565.39 48.72 48.72 48.72
1 516.672* 48.72 48.72 48.72
1 467.955- 48.72 48.72 48.72
1 419.238- 48.72 48.72 48.72
1 370.520" 48.72 48.72 48.72
1 321.803" 48.72 48.72 48.72
1 273.086" 48.72 48.72 48.72
1 224.369- 48.72 48.72 48.72
1 175.651" 48.72 48.72 48.72
1 126.934* 48.72 48.72 48.72
1 78.2173* 48.72 48.72 48.72
1 29.5 2 2 2
1 27.5 4.25 4.25 4.25
1 23.125- 4.25 4.25 4.25
1 18.75" 4.25 4.25 4.25
1 14.375- 4.25 4.25 4.25
1 10 5 5 5
1 5. - 5 5 5
1 0 0 0 0

SlMolARY OF CONTRACTION AND EXPAHSION COEFFICIENTS
River: west Channel
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RIVER: west Channel
REACH: 1 RS: 0
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

westchan. rep

Reach River Sta. Contr. Expan.

1 565.39 .1 .3
1 516.672* .1 .3
1 467.955* .1 .3
1 419.238* .1 .3
1 370.520' .1 .3
1 321.803* .1 .3
1 273.086' .1 .3
1 224.369* .1 .3
1 175.651* .1 .3
1 126.934' .1 .3
1 78.2173- .1 .3
1 29.5 .1 .3
1 27.5 .1 .3
1 23.125* .1 .3
1 18.75* .1 .3
1 14.375* .1 .3
1 10 .1 .3
1 5. * .1 .3
1 0 .1 .3

profile output Table - Standard Table 1

R~ach River Sta profi 1. Q Tou1 Min ch E1 w.S. Elev Crit >/.5. E.G. E1ev E.G. Slope vel chni Flow Area TOp

width Froud~ /I Ch1

(ft)
(cfs) (ft) (ft) (h) (ft) (ft/ft) (hIs) (sq h)

1 565.39 QI00 135.00 1492.27 1493.58 1494.16 1495.49 0.008902 11.08 12.19

10.62 1.82
1 516.672* QI00 135.00 1491. 83 1493.14 1493.73 1495.04 0.008869 11.07 12.20

10.62 1.82
1 467.955' QI00 135.00 1491. 39 1492.70 1493.28 1494.61 0.008976 11.11 12.15

10.61 1.83
1 419.238- Qloo 135.00 1490.95 1492.25 1492.84 1494.18 0.009013 11.13 12.13

10.61 1.83
1 370.520- Qloo 135.00 1490.51 1491.82 1492.41 1493.73 0.008973 11.11 12.15

10.61 1.83
1 321. 803* Qloo 135.00 1490.07 1491.38 1491.96 1493.29 0.008928 11.09 12.17

10.62 1. 83
1 273.086· Q100 135.00 1489.64 1490.95 1491.54 1492.86 0.008928 11.09 12.17

10.62 1.83
1 224.369* Qloo 135.00 1489.20 1490.51 1491.09 1492.42 0.008995 11.12 12.14

10.61 1.83
1 175.651* Q100 135.00 1488.76 1490.07 1490.65 1491. 98 0.008919 11.09 12.18

10.62 1.82
1 126.934* Q100 135.00 1488.32 1489.63 1490.22 1491.54 0.008993 11.12 12.14

10.61 1.83
1 78.2173* Q100 135.00 1487.88 1489.19 1489.78 1491.10 0.008908 11.08 12.18

10.62 1.82
1 29.5 Qloo 135.00 1487.44 1488.75 1489.33 1490.66 0.008990 11.12 12.14

10.61 1.83
1 27.5 Q100 135.00 1487.42 1488.73 1489.32 1490.65 0.008990 11.13 12.13

10.56 1.83
1 23.125' QI00 135.00 1486.33 1487.39 1488.23 1490.48 0.018271 14.11 9.57

10.07 2.55
1 18.75* Q100 135.00 1485.24 1486.17 1487.14 1490.28 0.028058 16.27 8.30

9.81 3.12
1 14.375* Q100 135.00 1484.14 1484.99 1486.02 1490.04 0.038456 18.04 7.48

9.64 3.61
1 10 Q100 135.00 1483.05 1483.84 1484.94 1489.77 0.049003 19.54 6.91

9.49 4.04
1 5. * Q100 135.00 1483.02 1483.85 1484.97 1489.44 0.043349 18.98 7.11

8.91 3.75
1 0 Qloo 135.00 1482.99 1483.92 1485.07 1489.13 0.037260 18.31 7.37

7.90 3.34
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Plan: West Channel 95%
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APPENDIX F

OFF-SITE LOCAL DRAINAGE CALCULATIONS

• OFF-SITE LOCAL DRAINAGE AREA MAPS
• HYDROLOGIC AND HYDRAULIC CALCULATIONS FOR

OFF-SITE LOCAL DRAINAGE
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ADOT Channel - Earth channel portion
Worksheet for Trapezoidal Channel

Project Description

I
Worksheet

Flow Element

Method

Solve For

Input Data

Trapezoidal Channel - earth chanm

Trapezoidal Channel

Manning's Formula

Channel Depth

I
I

I
I

I
I

I
I

I
I

Mannings Coeffie 0.025

Slope 002000 ftlft

Left Side Slope 3.00 H: V

Right Side Slope 3.00 H: V

Bottom Width 10.00 ft

Discharge 71.00 cfs

Results

Depth 1.61 ft

Flow Area 23.9 ft2

Wetted Perimc 20.18 ft

Top Width 19.66 ft

Critical Depth 1.04 ft

Critical Slope 0.009919 ftlft

Velocity 2.97 ftls

Velocity Head 0.14 ft

Specific Ener£ 1.75 ft

Fraude Numb, 0.48

Flow Type 3ubcritical

1:\...\f1owmaster\chnl@sta98+00.fm2 Parsons Brinckerhoff
03/29/05 08:34:55 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: PB
FlowMasterv6.1 [6140J

Page 1 of 1
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Culvert Calculator Report
Culvert @ Station 98+00

I
Solve For: Headwater Elevation

Culvert Summary

0.77

71.00 cfs

1,534.07 fl

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,537.50 fl

1,536.22 fl

1,536.08 fl

1,536.22 fl

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.
I
I, Grades

Upstream Invert

Length

1,533.90 fl

34.00 fl

Downstream Invert

Constructed Slope

1,532.96 fl

0.027647 flIfl

I
I

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

10.32 flIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.08 fl

0.94 fl

1.57 fl

0.004344 flIfl

I

I Section

Section Shape

Section Material

Section Size

Number Sections

Circular

Concrete

36 inch

3

Mannings Coefficient

Span

Rise

0.013

3.00 fl

3.00 fl

I
I

Outlet Control Properties

Outlet Control HW Elev.

Ke

1,536.22 fl

0.20

Upstream Velocity Head

Entrance Loss

0.62 fl

0.12 fl

Inlet Control Properties

I

Inlet Control HW Elev. 1,536.08 fl

Inlet Type Beveled ring, 33.7" bevels

K 0.00180

M 2.50000

C 0.02430

Y 0.83000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Fonm

Unsubmerged

21.2 ft2

3

B

1

I
I
I
I
I

1:\...\culvertmaster\pipe@98+00.cvm
03/29/05 08:38:32 AM © Haestad Methods, Inc.

Parsons Brinckerhoff
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: PB
CulvertMaster v3.0 [3.0003)

+1-203-755-1666 Page 1 of 1
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Culvert Calculator Report
Culvert@Sta66+12

I
Solve For: Headwater Elevation

Culvert Summary

1.05

569.00 cfs

1,497.60 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,500.30 ft

1,500.09 ft

1,499.59 ft

1,500.09 ft

Allowable HW Elevation

Computed Headwater Elev~

Inlet Control HW Elev.

Outlet Control HW Elev.

I

I
I

Grades

Upstream Invert 1,493.80 ft Downstream Invert 1,493.20 ft

Length 72.00 ft Constructed Slope 0.008333 ftlft

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 4.40 ft

Slope Type Steep Normal Depth 2.54 ft

Flow Regime N/A Critical Depth 3.40 ft

Velocity Downstream 8.08 ftls Critical Slope 0.003719 ftlft

I Section

I
Section Shape

Section Material

Section Size

Number Sections

Box.

Concrete

8x6ft

2

Mannings Coefficient

Span

Rise

0.013

8.00 ft

6.00 ft

I

I Outlet Control Properties

Outlet Control HW Elev.

Ke

1,500.09 ft

0.70

Upstream Velocity Head

Entrance Loss

1.70 ft

1.19 ft

I
t
I

Inlet Control Properties

Inlet Control HW Elev. 1,499.59 ft

Inlet Type O· wingwall flares

K 0.06100

M 0.75000

C 0.04230

Y 0.82000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

96.0 ft·

8
3

1

I
I
I
I

1:\...\culvertmaster\culvert@66+12.cvm
03/23/05 02:47:04 PM © Haestad Methods. Inc.

Parsons Brinckerhoff
37 Brookside Road Waterbury, CT 06708 USA
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HEC-1 method was used to estimate some of the focal drainage peark discharge.
Unit Hydrograph: Phonix Valley S graph
Storm Frequency: 100-year 24-hour
Rainfall Depth: 3.6 inch
Rainfall Distribution: SCS type 11

Following parameters were evaluated based on mapping prepared for this project or based on FCDMC's Manual

A Local drainage area (mi2)
L Length of longest water course (mile)
Lca Length along the water course to a ppoint opposite the centroid (mile)
H1 Hignest elevation of the water course
H2 Lowest elevation of the water course
S Water course slope (ftlmile)
Kn Estimated mean Manning's "n" ( based on Appendix 0.2 of FCDMC's Hydrology Manual)

Sub-basin 10 A L Lca H1 H2 L*Lca/So

(fe) (mi2) (ft) (mile) (ft) (mile) (ft) (ft)
23-1 729171 0.026 1217 0.230 341 0.065 1503.5 1492 0.00210

Rainfall Loss Method: Green and Empt Method (values obtained from HEC-1 study for this project)
fA: intialloss (inches)
DTHETA: volumetric mosture deficit
PSIF: Wetting front suction (inches)
SKSAT: Hydraulic conductivity at naturalsaturation (in/hr)
RTIMP: Percent of sub-basin which is impervious

Sub-basin 10 IA DTHETA PSIF SKSAT RTIMP
(in) (in) (in/hr) (%)

23-1 0.22 0.26 4.1 0.54 30

Retention Basin Elevation-Area Relationship for Sub-basin 23-1

Elevation (ft) 1487 1488 1489 1490 1491
Arae (ft2) 1468 16274 21108 25244 29606

Area (acre) 0.034 0.374 0.485 0.580 0.680
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Red Mountain Freeway, University Dr. to Southern Ave
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Drawing No.
Date 24-Jan-05

Retention basin elevation -outflow relationship was estimated using CulvertMethod based pon proposed pipe dimention, inlet and outlet invert elevation,
and tailwater elevation.

Retention Basin Elevation-outflow Relationship for Sub-basin 23-1

1489
o

1490
12.05

1491
17.46
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1*****************************************
* ** FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *

** RUN DATE 24MAR05 TIME 08:49:12 •
* *
'*****************************************

23-1.0UT
***************************************
* •
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET
* DAVIS, CALIFORNIA 95616
* (916) 756-1104

****************************************

I
I

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 73), HECIGS, HEClDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-l INPUT

10 1 2 3 4 5••••••• 6 7 8 9 10

I
I 1

LINE

1
2
3
4

10
10
IT
10

Red Mountain Freeway, university Drive to southern Avenue
100-year peak discharge estimation for sub-basin 23-1

5 300
3

PAGE 1

.023 .026

.056 .060

.100 .105

.163 .172

.663 .707

.842 .849

.903 .908

.946 .950

.977 .980

O. O.
o. o.

***************************************
* ** U.S. ARMY CORPS OF ENGINEERS •
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
·-DAVIs·, tALIFORNIA95616 •
* (916) 756-1104 *
* *
***************************************

O.
o.

O.
o.

O.
o.

0.68
1491

17.46

0.58
1490

12.05

basin
-1

0.48
1489

o

PC RECORD USED A 24-HOUR SCS TYPE II RAINFALL
.005 .008· .011 .014 .017 .020
.035 .038 .041 .044 .048 .052
.072 .076 .080 .085 .090 .095
.120 .126 .133 .140 .147 .155
.203 .218 .236 .257 .283 .387
.776 .791 .804 .815 .825 .834
.869 .875 .881 .887 .893 .898
.922 .926 .930 .934 .938 .942
.959 .962 .965 .968 .971 .974
.989 .992 .995 .998 1.000
4.10 .54 30.00

O. O. O.
O. O. O.

basin
Rtention

1 STOR
0.03 0.37
1487 1488

o 0

BASIN 23-1
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .2· Lca= .1 S= 49.9 Kn= .025 LAG= 3.5
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.03
15

RAINFALL DEPTH OF 3.60 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
AN AREAL REDUCTION COEFFICIENT OF 1.000 WAS USED
3.600
THE FOLLOWING

.000 .002

.029 .032

.064 .068

.110 .115

.181 .191

.735 .758

.856 .863

.913 .918

.953 .956

.983 .986
.22 .26

162. 39.
O. O.

Red Mountain Freeway, university Drive to southern Avenue
100-year peak discharge estimation for sub-basin 23-1

OUTPUT CONTROL VARIABLES
I PRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

4 10

5 KK
6 KM
7 KM
8 KM
9 KM

10 SA
11 IN
12 KM
13 KM
14 PB
15 KM
16 PC
17 PC
18 PC
19 PC
20 PC
21 PC
22 PC
23 PC
24 PC
25 PC
26 LG
27 UI
28 UI

29 KK
30 KM
31 RS
32 SA
33 SE
34 SQ
35 ZZ

1*****************************************
* ** FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
: .. VER~I()N 4.1 _._. ... :

* RUN DATE 24MAR05 TIME 08:49:12
• *
****************************1\'************

t

I
I

I
I

I

I

I

5
1 0

0000
300

2 0
0055

19

I
I

IT HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

page 1

I



I
I 23-1. OUT

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

*~* *** *** *** *** *** .*. *** *** *** *** *** 'It** *** *** *** *** .** *** *** *.* *** *** *** *** *** *** *** .** *** *** *** ***

I
I

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MI LES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

**************
* *

*
* *
'A''tt***********1r

BASIN 23-1
THE FOLLOWING PARAMETERS WERE PROVIOED FOR THIS BASIN
L= .2 Lea= .1 S= 49.9 Kn= ;025 LAG= 3.5
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

RAINFALL DEPTH OF 3.60 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
AN AREAL REDUCTION COEFFICIENT OF 1.000 WAS USED
THE FOLLOWING PC RECORD USED· A 24-HOUR SCS TYPE II RAINFALL

TIME DATA FOR INPUT TIME SERIES
JXMIN 1S TIME INTERVAL IN MINUTES

lXDATE 1 a STARTING DATE
JXTIME a STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.60 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

GREEN AND AMPT LOSS RATE
STRTL .22 STARTING LOSS

DTH .26 MOISTURE DEFICIT
PSIF 4.10 WETTING FRONT SUCTION

XKSAT .54 HYDRAULIC CONDUCTIVITY
RTIMP 30.00 PERCENT IMPERVIOUS AREA

INPUT UNITGRAPH, 2 ORDINATES, VOLUME = .87
162.0 39.0

I

I

I
I
I
I
I
I
I

5 KK

11. IN

10 BA

15 PB

15 PI

26 LG

26 UI

*** *"'* ***
HYDROGRAPH AT STATION

*** ***

TOTAL RAINFALL =

CUMULATIVE AREA =

3.60, TOTAL LOSS = 1.94, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

1.
1.435

2 .

24.92-HR

1.66

1.
1.435

2.

1.
1.434

2.

•03 SQ MI

6-HR

4.
1.163

2.

(CFS)

(INCHES)
(AC-FT)

TIME

(HR)

12.00

PEAK FLOW

(CFS)

55.+

+I
I
I page 2

I



I
I 23-l.0UT

*** 1r1r1r *** *** *** *** *** *** *** 1:1r'lt *** *** *** *** *** *** *** 1r'A"k *** *** **"#:' *** *** *** *1r* *** *** *** *** *** *** *** ***

I 29 KK

*************** •
* basin'
* •
********-******

Rtenti on basi n

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 _INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

.00 .17 .59 1.12 1. 75
1487.00 1488.00 1489.00 1490.00 1491.00

AREA .0 .4 .5 .6 .7

ELEVATION 1487.00 1488.00 1489.00 1490.00 1491.00

DISCHARGE O. O. O. 12. 17.

***
COMPUTED STORAGE-ELEVATION DATA

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

STORAGE
ELEVATION

32 SA

33 SE

34 SQ

31 RSI
I
I

*.*
HYDROGRAPH AT STATION basin

I
I
I

PEAK -FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR

+ (CFS) (HR)
(CFS)

+ 16. 12.08 3. 1. 1. 1.
(INCHES) 1.077 1.169 1.169 1.169

(AC-FT) 2. 2. 2. 2.

PEAK STORAGE TIME MAXIMUM-AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR

+ (AC-FT) (HR)
2. 12.08 l. 1. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR

+ (FEET) (HR)
1490.75 12.08 1489.31 1488.80 1488.77 1488.77

CUMULATIVE AREA = .03 SQ MI

1

I
I
I

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS. AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TI:ME OF

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 55. 12.00 4. 1. 1. .03

ROUTED TO
+ basin 16. 12.08 3. 1. 1. .03

+ 1490.75 12.08

*** NORMAL END OF HEC-1 ***

I
I
I
I
I page 3

I
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Culvert Calculator Report
Pipe @Sta 54+11

I
Solve For. Headwater Elevation

Culvert Summary

I
Allowable HW Elevation

Computed Headwater Elevl

Inlet Control HW Elev.

Outlet Control HW Elev.

1,491.50 ft

1,490.69 ft

1,490.35 ft

1,490.69 ft

Headwater Depth/Height
Discharge

Tailwater Elevation

Control Type

1.67

16.00 cis

1,489.09 ft
Outlet Control

I
I
I
I

Grades

Upstream Invert 1,487.78 ft Downstream Invert 1,484.75 ft
Length 75.00 ft Constructed Slope 0.040400 ftIft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 4.34 ft
Slope Type N/A Normal Depth 0.88 ft
Flow Regime N/A Critical Depth 1.48 ft
Velocity Downstream 6.65 ftIs Critical Slope 0.009725 ftIft

( r 1> w.Ie+ ,~S!. ftrf j'(~e
J{t..::. 0 \~ t Q,t'Z:'~, :(P.

4 ~ Ce,£,>S PIJ.r('{,:.ey I~:>

Submerged
2.4 ff

1

3
1

0.69 ft
0.15 ft

Upstream Velocity Head

Entrance Loss

Flow Control

Area Full

HOS 5 Chart

HOS 5 Scale
Equation Form

7

~
~~

(

I

Outlet Control HW'Elev.

Ke

Section Shape

Section Material

Section Size
Number Sections

Inlet Control HW Elev. 1,490.35 ft

Inlet Type Gr07ved projecting
K 0.00450

M 2.00000
C 0.03170

Y 0.69000

Outlet Control Properties

Section

Inlet Control Properties

I
I
I

I

I

I

I
I

I
I
I

Project Engineer: PB
1:\•..\culvertmastenpipe&sta54+11.cvm Parsons Brinckerhoff CulvertMaster v3.0 [3.0003]
03124/05 08:51 :20 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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I
HEC-1 method was used to estimate some of the local drainage pe~rk discharge.
Unit Hydrograph: Phonix Valley S graph
Storm Frequency: 100-yeat 24-hour
Rainfall Depth: 3.6 inCh
Rainfall Distribution: SCS type II

Red Mountain Freeway, University Dr. to SOl)thern Ave

GL Checked By BGS !

i
I

24-Jan-05

HEC-1 Parameters for Local Drainage Area: Sheet No.
Drawing No.

DateComputed By

Subject:

i

Following parameters were evaluated based on mapping prepared for this project or based on FCDMC's Manual
!

A
L
Lca
H1
H2
S
Kn

Local drainage area (mi2)
Length of longest water course (mile) I

Length along the water course to a ppoint opposite the centroid (mile)
Hignest elevation of the water course '
Lowest elevation of the water course
Water course slope (ftImile) ,
Estimated mean Manning's "n" ( based on A~pendix D.2 of FCDMC's Hydrology Manual)

Sub-basin ID A Li Lca H1 H2 L*Lca/Su,,, S Kn
(fe) I (mi~) (ft) I! (mile) (ft) I (mile) (ft) (it) (ftImile)

31A1 433047 I 0.016 757 Ii 0.143 459 I 0.087 1497 1491 0.001927 41.85 0.0254

Rainfall Loss Method: Green and Empt Method (values obtained frolll HEC-1 study for this project)
IA: intial loss (inches) .
DTHETA: volumetric mosture deficit
PSIF: Wetting front suction (inches)
SKSAT: Hydraulic conductivity at naturalsaturation (in/hr)
RTIMP: Percent of sub-basin which is impervious

I

Sub-basin ID IA DTHETA PSIF SKSAT RTIMP
(in) (in) II (inlhr) ('Yo)

31A1 0.29 0.29 4.15 i 0.46 30
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GL Checked By BGS

Subject:

Computed By

Red Mountain Freeway, Universlf}' Dr. to Southern Ave
HEC-1 Parameters for Local Drainage Area Sheet No.

Drawing No.
Date 24-Jan-05 ""

....

...

.. "'.:' ......•. ""'...'i

. ,:-
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Retention Basin Elevation-Area Relationship for Sub-basin 31A1

Elevation (ft) 1487 1488 1489 1490
Arae (ft2) 13517 18565 21636 25692

Area (aen:l) 0.310 0.426 0.497 0.590

Retention basin elevation -outflow relationship was estimated using CulvertMethod based pon proposed pipe dimention, inlet and outlet invert elevation,
and tailwater elevation.

Retention Basin Elevation-outflow Relationship for SUb-basin 31A1

1487
o

1489
4.67

;1490
6.42



THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEC1GS. HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973~STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE • SINGLE EVENT DAMAGE CALCULATION. DSS:WRITE STAGE FREQUENCY.
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-l INPUT PAGE 1

LINE ID •••••••1. ...... 2 •••••.• 3 ••••••• 4 ••••••• 5••••••• 6 ••••••• 7••••••• 8 ••••••. 9 ••• , •• 10

1 10 Red Mountain Freeway. university to southern Avenue
2 10 100-year peak discharge estimation for local drainage area 3lA1
3 IT 5 300
4 10 3

5 KK
6 KM BASIN 3lA1
7 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
8 KM L= .1 Lca= .1 S= 41.8 Kn= .025 LAG= 3.4

9 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
10 BA .02
11 IN 15
12 PB 3.600
13 KM THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II RAINFALL
14 PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026

15 PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060

16 PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105

17 PC .110 .115 .120 .126 .133 .140 .147 .155 .163 .172

18 PC .181 .191 .203 .218 .236 .257 .283 .387 .663 .707

19 PC .735 .758 .776 .791 .804 .815 .825 .834 .842 .849

20 PC .856 .863 .869 .875 .881 .887 .893 .898 .903 .908

21 PC .913 .918 .922 .926 .930 .934 .938 .942 .946 .950

22 PC .953 .956 .959 .962 .965 .968 .971 .974 .977 .980

23 PC .983 .986 .989 .992 .995 .998 1.000
24 LG .29 .29 4.15 .46 30.00
25 UI 102. 21. O. O. o. O. O. O. O. O.

26 UI O. O. O. O. O. O. O. O. O. O.

basin
Rtention basin

1 STOR -1
0.31 0.426 0.497
1487 1488 1489

o 1.48 4.67

I
I
I
I
I
I
I
I
I
I
I
I
I
I

1*****************************************
* ** FLOOD HYOROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* ** RUN DATE 24MAR05 TIME 08:59:52 *
* ******************************************

27 KK
28 KM
29 RS
30 SA
31 SE
32 SQ
33 zz

1*****************************************
* ** FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* ** RUN DATE 24MAR05 TIME 08:59:52 *
* *
*****************************************

3lAl.OUT

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

0.59
1490
6.42

***************************************
* ** U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET
* DAVIS. CALIFORNIA 95616
* (916) 756-1104
* ****************************************

***************************************
* ** U. S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET •
* DAVIS. CALIFORNIA 95616 •
• (916) 756-1104 *
* *
***v!fr********-k**"***********************

Red Mountain Freeway. university to southern Avenue
100-year peak discharge estimation for local drainage area 31Al

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

I
I
I

4 10

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
5

1 0
0000

300
2 0

0055
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

I
I

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

page 1



I
I
I

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

3lA1.0UT

*** ~** *** *** *** *** *** *** **'if **'if v*v *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** v** 'if** ***

TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.60 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00. .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

GREEN AND AMPT LOSS RATE
STRTL .29 STARTING LOSS

DTH .29 MOISTURE DEFICIT
PSIF 4.15 WETTING FRONT SUCTION

XKSAT .46 HYDRAULIC CONDUCTIVITY
RTIMP 30.00 PERCENT IMPERVIOUS AREA

INPUT UNITGRAPH, 2 ORDINATES, VOLUME = .79
102.0 21.0

***

BASIN 3lA1
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .1 Lea= .1 S= 41.8 Kn= .025 LAG= 3.4
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II RAINFALL

I
I
I
I
I
I
I
I
I
I
I

5 KK

11 IN

10 BA

13 PB

13 PI

24 LG

24 UI

v*************
" "" "" "**************

"** """ "** ***

I
I
I
I
I

HYDROGRAPH AT STATION

TOTAL RAINFALL = 3.60. TOTAL LOSS = 1.92, TOTAL EXCESS = 1.6B

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR

+ (CFS) (HR)
(CFS)

+ 34. 12.00 2. 1. 1. 1.
(INCHES) 1.083 1.332 1.333 1.333
(AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = .02 SQ MI

*** *** *** *'if* 'if.* *** *** *** *** *** **. *** "Ie** "It"'. *** 'if** *** *** *** It** *** *** *** *** *** 'if** *** *** *** *** *** 'if** ***

************** page 2



I

30 SA AREA .3 .4 .5 .6

31 SE ELEVATION 1487.00 1488.00 1489.00 1490.00

32 SQ DISCHARGE O. 1. 5. 6.

***
COMPUTED STORAGE-ELEVATION DATA

31A1.0UT

Rtenti on basi n

HYDROGRAPH ROUTING DATA

I
I
I
I

27 KK

29 RS

** basin
* *
'**************

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF. SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

**'* *** *1r* ***

STORAGE .00 .37 .83 1. 37
ELEVATION 1487.00 1488.00 1489.00 1490.00I

HYDROGRAPH AT STATION basin

*** NORMAL END OF HEC-1 ***

PEAK FLOW TIME

+ (CFS) (HR)
(CFS)

+ 5. 12.08
(INCHES)

(AC-FT)

PEAK STORAGE TIME

+ (AC-FT) (HR)
1. U.08

PEAK STAGE TIME

+ (FEET) (HR)
1489.07 12.08

1 RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS. AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TJ:ME OF

FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

34. 12.00 2. l. 1. .02

5. 12.08 2. 1. 1. .02
1489.07 U.08

24.92-HR

1487.39

1.
1.297

1.

24.92-HR

O.

24.92-HR

1487.391487.40

.02 sQ MI

MAXIMUM AVERAGE STAGE
24-HR 72-HR

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

2. 1. 1.
.950 1.296 1.297

1. 1. 1.

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR

O. O. O.

6-HR

1488.10

basin

STATION

CUMULATIVE AREA =

ROUTED TO

HYDROGRAPH AT

OPERATION

+
+

+

+

I
I

I

I
I

I

I
I
I
I
I
I

page 3
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I

Culvert Calculator Report
Pipe @ Sta 46+50

I
Solve For: Headwater Elevation

Culvert Summary

I
I

Allowable HW Elevation
Computed Headwater Elev1
Inlet Control HW Elev.
Outlet Control HW Elev.

Grades

Upstream Invert
Length

1,490.00 ft
1,489.17 ft

1,489.17 ft

1,488.98 ft

1,487.24 ft

69.00 ft

Headwater Depth/Height
Discharge
Tailwater Elevation
Control Type

Downstream Invert
Constructed Slope

1.93
5.00 cfs

1,484.74 ft

Inlet Control

1,480.42 ft

0.098841 ftIft

I
I

Hydraulic Profile

Profile ComposilePressureProfileS1 S2
Slope Type N/A
Flow Regime N/A
Velocity Downstream 13.86 ftIs

Depth, Downstream
Normal Depth
Crilical Depth
Critical Slope

0.47 ft
0.47 ft

0.92 ft

0.017127 ftIft

I

I Section

Section Shape
Section Material
Section Size
Number Sections

Circular
Concrete

12 inch
1

Mannings Coefficient
Span
Rise

0.013
1.00 ft
1.00 ft

I
I

Outlet Control Properties

Outlet Control HW Elev.
Ke

1,488.98 ft

0.20
Upstream Velocity Head
Entrance Loss

0.68 ft
0.14 ft

I
I
I
I
I

Inlet Control Properties

Inlet Control HW Elev. 1,489.17 ft
Inlet Type Groove end projecting
K 0.00450
M 2.00000
C 0.03170

Y 0.69000

Flow Control
Area Full
HDS 5 Chart

HDS5 Scale
Equation Form

SUbmerged
0.8 ft·

1
3

1

I
I

Project Engineer: PB
1:\••.\culvertmaster\pipe&sta46+50.cvm Parsons Brinckerhoff CulvertMaster v3.0 [3.0003]
03/23/05 04:11:40 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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I Printed 3/29/2005
9:17 AM

11230PB Project No.

Subject: Red Mountain Freeway, University Dr. to Southern Ave
Discharge Estimation for Local Drainage Area Sheet No.

...",...__,..--,,-:- --.,,,.,.... -=-:---.,:---:-=---==-Drawing No. _
Computed By G;::.L=-- Checked By _....:B:::.:G::.;:S::..-_ Date 24-Mar-05I

I

I
I
I

Method:

Equation:

Software:

Rational Method

Q=CiA
Where:
Q= Design discharge
i = Drainfall intensity (in/hr)
A= Local drainage area (acre)
C= runoff coefficient

FCDMC Hydrologic Design Manual Ratioanl Method

I
I
I

East channel centerline station
Location of proposed culvert
Culvert 10
Sub-basin ID
Drainage area (acre)
Water course length (ft)
Hightest elevation on watersources (ft)
Lowest elevation on water course (ft)
Runoff coefficient (medium density residential)
1Q-year 6-hour rainfall depth (inch)

39+05.64 to 39+41.00
South of Corabell Avenue

4
31A2
51.58
3054
1509
1485
0.54

1.9

I
I
I
I
I
I
I
I
I
I

L:\PROJECTS\11230 RMF- University to Southem\Drng\working_GL\Off-site Drainage\Q_local.xls
Q-31A2 Parsons Brinkerhoff Page 1 of 1



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

Flood control District of Maricopa county
Hydrologic Design Manual Rational Method

31A2.txt

Discharge Estimation for sub-basin 31A2

100-Yr

155
0.675

21.9
4.4
4.8

50-Yr

129
0.648
23.2
3.9
4.2

25-Yr

101
0.594

24.6
3.3
3.6

Kb = .0622
p(10,6) = 1.9 (inches)
Area = 51.58 (acres)
C(10) = .54

10-Yr

page 1

70
0.540

27.2
2.5
2.7

5-Yr

Hydrological summary Table

53
0.540

30.3
1.9
2.1

2-Yr

Wtcrse. Length = 3054 (feet)
TOP Elev. = 1509 (feet)
Bottom Elev. = 1485 (feet)
slope = .0079 (feet/feet)

PARAMETER

Q (cfs): 36
C 0.540
Tc (mi n): 35.1
iCAdj) (i n/hr): 1.3
i (phx) (i n/hr): 1.4

il
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I

Culvert Calculator Report
CorabellAve_culvert

Grades

Upstream Invert 1,478.19 ft Downstream Invert 1,477.01 ft
Length 63.00 ft Constructed Slope 0.018651 ftIft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 5.54 ft
Slope Type N/A Normal Depth 1.61 ft
Flow Regime N/A Critical Depth 2.75 ft
Velocity Downstream 6.46 ftIs Critical Slope 0.004184 ftIft

I
I
I
I
I
I

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elev;

Inlet Control HW Elev.

Outlet Control HW Elev.

1,485.00 ft

1,483.68 ft

1,482.86 ft

1,483.68 ft

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1.37

155.00 cfs

1,482.55 ft

Outlet Control

I

I Section

Section Shape
Section Material

Section Size

Number Sections

Box

Concrete

6x4ft

1

Mannings Coefficient

Span

Rise

0.013

6.00 ft

4.00 ft

I
I

Outlet Control Properties

Outlet Control HW Elev.

Ke
1,483.68 ft

0.50

Upstream Velocity Head

Entrance Loss
0.65 ft

0.32 ft

I
I
I
I
I
I

Inlet Control Properties

Inlet Control HW Elev. 1,482.86 ft

Inlet Type 90 and 15° wingwall flares

K 0.06100
M 0.75000

C 0.04000

Y 0.80000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

24.0 ft2

8

2
1

I
Project Engineer: PB

I:\...\culvertmaster\corabellave_culvert.cvm Parsons Brinckerhoff CulvertMaster v3.0 [3.0003]
03/29/05 09:14:13 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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- - - - ------- - - -- - - - -
Subject:

Computed By

Red Mountain Freeway, University Dr. to Southern Ave
1-11=('_1 D"'rameters for Local Drainage Area

GL Checked By BGS 24-Jan-05

HEC-1 method was used to estimate some of the local drainage peark discharge.
Unit Hydrograph: Phonix Valley S graph
Storm Frequency: 100-year 24-hour
Rainfall Depth: 3.6 inch
Rainfall Distribution: SCS type II

Following parameters were evaluated based on mapping prepared for this projeCt or based on FCDMC's Manual

A
L
Lca
H1
H2
S
Kn

Local drainage area (mi2)
Length of longest water course (mile)

Length along the water course to a ppoint opposite the centroid (mile)
Hignest elevation of the water course
Lowest elevation of the water course
Water course slope (ftlmile)
Estimated mean Manning's "n" ( based on Appendix D.2 of FCDMC's Hydrology Manual)

Sub-basin ID A L Lca H1 H2 L*Lca/So.o S Kn
(ft') I (mi') (ft) I (mile) (ft) I (mile) (ft) (ft) (ftlmile)

31A3 399805 I 0.014 1132 I 0.214 390 I 0.074 1492 1485 0.002771 32.65 0.0254

Rainfall Loss Method: Green and Empt Method (values obtained from HEC-1 study for this project)
IA: intialloss (inches)
DTHETA: volumetric mosture deficit
PSIF: Wetting front suction (inches)
SKSAT: Hydraulic conductivity at naturalsaturation (in/hr)
RTIMP: Percent of sub-basin which is impervious

Sub-basin ID fA DTHETA PSIF SKSAT RTIMP
(in) (in) (in/hr) (%)

31A3 0.29 0.29 4.15 0.46 18



.. - - - - - - - - -- - - - -- - - -
GL Checked By BGS

Subject:

Computed By

Red Mountain Freeway, UniversJ!Y Dr. to Southern Ave
HEC-1 Parameters for Local Drainage Area Sheet No.

Drawing No.
Date 24-Jan-05

Retention Basin Elevation-Area Relationship for Sub-basin 31A3

Elevation (tt) 1479.7 1480 1481 1482 1483 1484 1485

Arae (ft') 0 256 1597 3453 5175 7327 9667

Area (acre) 0.000 0.006 0.037 0.079 0.119 0.168 0.222

Retention basin elevation -outflow relationship was estimated using CulvertMethod based pon proposed pipe dimention, inlet and outlet invert elevation,

and tailwater elevation.

Retention Basin Elevation-outflow Relationship for Sub-basin 31 A3

1482
14.66

1483
32.09

1484
51.8

1485
67.05
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I
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1*****************************************
* ** FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *

VERSION 4.1 *
* ** RUN DATE 24MAR05 TIME 09: 07: 39 *
* *
*******':t*********'*****'tt*****1t************

3lA3.oUT
***************************************
* ** U. S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET *
* DAVIS. CALIFORNIA 95616 *
* (916) 756-1104 *
* ****************************************

I
I

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECl (JAN 73). HEC1GS. HEClDB. AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STVLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATIDN. DSS:WRITE STAGE FREQUENCY.
DSS: READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE: GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM .

HEC-1 INPUT

10••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5••••••• 6 ••••••• 7•.•••••• 8 ••••••• 9 •••••• 10

ID Red Mountain Freeway, university Drive to southern Avenue
ID 100-year peak discharge estimation for sub-basin 3lA3
IT 5 300
10 3

KK
KM BASIN 3lA3

FOR THISKM THE FOLLOWING PARAMETERS WERE PROVIDED BASIN
KM L= .2 Lca= .1 S= 32.7 Kn= .025 LAG= 3.9
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .01
IN 15
PB 3.600
KM THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II RAINFALL
PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026

PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060

PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105

PC .110 .115 .120 .126 .133 .140 .147 .155 .163 .172

PC .181 .191 .203 .218 .236 .257 .283 .387 .663 .707

PC .735 .758 .776 .791 .804 .815 .825 .834 .842 .849

PC .856 .863 .869 .875 .881 .887 .893 .898 .903 .908

PC .913 .918 .922 .926 .930 .934 .938 .942 .946 .950

PC .953 .956 .959 .962 .965 .968 .971 .974 .977 .980
PC .983 .986 .989 .992 .995 .998 1.000
LG .29 .29 4.15 .46 18.00
UI 79. 29. O. O. O. O. O. O. O. O.

UI O. O. {l. O. O. O. O. O. O. O.

PAGE 1

*******..*************..*****************
* ** U. S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

0.222
1485

67.05

0.168
1484

51.80

0.119
1483

32.09

0.079
1482

14.66

basin
Rtenti on basi n

1 STOR -1
o 0.006 0.037

1479.7 1480 1480
o 0 3.04

27 KK
28 KM
29 RS
30 SA
31 SE
32 sQ
33 ZZ

1*********'It*****'tt*************************
* ** FLOOD HYDRDGRAPH PACKAGE (HEC-l) *
* JUN 1998 *
* VERSION 4.1 *
* ** RUN DATE 24MAR05 TIME 09: 07: 39 *
* *
******ir**********************-A:***********

1

LINE

1
2
3
4

5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

I

I

I
I

I

I

I

I

I

Red Mountain Freeway, university Drive to Southern Avenue
100-year peak discharge estimation for sub-basin 3lA3

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

I
I
I

4 10.

IT HYDRDGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
5

1 0
0000

300
2 0

0055
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

I
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS
page 1

I



I
I

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

31A3.0UT

I 'A'lt't: *** i:*1t *** *** *** *1t1t *** *** *** 1t** *** 1t** *** **1t *** *** *** *** *** *** *** *** *** *** *** *** *** *'1;:* *** 'fl** *** ***

**************

*** '11'** *** *** *** *1t* *** *** *** 'Ir** 'It*'" *** *** *** *1t1t *** *** *** *** *** 1t*1t *** *** 'It** *** 1r1t* **'A' *** *** *** *** *** ***

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

+ (CFS) (HR)
(CFS)

+ 29. 12.00 2. l. o.
(INCHES) 1.618 1.880 1.881

(AC-FT) 1. l. l.

CUMULATIVE AREA = .01 SQ MI

TOTAL RAINFALL =

TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.60 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 . .00 .00

GREEN AND AMPT LOSS RATE
STRTL .29 STARTING LOSS

DTH .29 MOISTURE DEFICIT
PSIF 4.15 WETTING FRONT SUCTION

XKSAT .46 HYDRAULIC CONDUCTIVITY
RTIMP 18.00 PERCENT IMPERVIOUS AREA

INPUT UNITGRAPH, 2 ORDINATES, VOLUME = 1. 39
79.0 29.0

***

*** *** *** ***

O.
1.881

1.

24.92-HR

1.35

BASIN 31A3
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .2 Lea= .1 S= 32.7 Kn= .025 LAG= 3.9
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II RAINFALL

HYDROGRAPH AT STATION

3.60, TOTAL LOSS = 2.25, TOTAL EXCESS =

*
*
*
**************

***

5 KK

24 UI

24 LG

13 PB

13 PI

10 BA

11 IN

I
I
I

I

I

I

I

I

I

I

I

I

I

I
************** page 2

I



I

*** *** *** *** ***

R'ten'ti on basi n

3lA3.0UT

* "* basin *
*

**************

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL ~ONDITION

.00 WORKING RAND D COEFFICIENT

AREA .0 .0 .0 .1 .1 .2 .2

ELEVATION 1479.70 1480.00 1480.00 1482.00 1483.00 1484.00 1485.00

DISCHARGE O. O. 3. 15. 32. 52. 67.

***
COMPUTED STORAGE-ELEVATION DATA

HYOROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS
·ITYP

RSVRIC
X

STORAGE .00 .00 .00 .11 .21 .36 .55
ELEVATION 1479.70 1480.00 1480.00 1482.00 1483.00 1484.00 1485.00

30 SA

31 SE

32 SQ

29 RS

27 KK

I
I

I
I

I

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS. AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR

29. 12.00 2. 1. O. .01

27. 12.00 2. 1. O. .01
1482.68 12.00

PEAK FLOW TIME

+ (CFS) (HR)
(CFS)

+ 27. 12.00
(INCHES)

(AC-FT)

HYDROGRAPH AT STATION

PEAK STORAGE TIME

+ (AC-FT) (HR)
O. 12.00

PEAK STAGE TIME

+ (FEET) (HR)
1482.68 12.00

1

24.92-HR

1480.03

O.
1.886

1.

24.92-HR

O.

24.92-HR

1480.03

basin

1480.04

.01 SQ MI

MAXIMUM AVERAGE STAGE
24-HR 72-HR6-HR

MAXiMUM AVERAGE FLOW
6-HR 24-HR 72-HR

2. 1. O.
1.623 1.886 1.886

1. 1. 1.

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR

O. O. O.

1480.15

basin

CUMULATIVE AREA =

ROUTED TO

HYDROGRAPH AT

OPERATION STATION

*** NORMAL END OF HEC-l ***

+
+

+

+

I

I

I

I

I

I

I

I
I
I
I
I page 3

I
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I

Culvert Calculator .Report
Pipe @ Sta 36+80

I
Solve For: Headwater Elevation

Culvert Summary

0.83

27.00 cfs

1,480.85 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,484.50 ft

1,482.73 ft

1,482.51 ft

1,482.73 ft

Allowable HW Elevation

Computed Headwater Elevc

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

I
I
I

Upstream Invert

Length

1,480.23 ft

36.00 ft

Downstream Invert

Constructed Slope

1,476.57 ft

0.101667 ftIft

I
I

Hydraulic Profile

Profile CompositePressureProfileS1 S2
Slope Type N/A

Flow Regime N/A

Velocity Downstream 3.82 ftIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

4.28 ft

0.72 ft

1.68 ft

0.004514 ftIft

I Section

I
Section Shape

Section Material

Section Size

Number Sections

Circular
Concrete

36 inch
1

Mannings Coefficient
Span

Rise

0.013
3.00 ft

3.00 ft

I

I Outlet Control Properties

Outlet Control HW Elev.

Ke

1,482.73 ft

0.20

Upstream Velocity Head

Entrance Loss
0.68 ft

0.14 ft

I
I
I

Inlet Control Properties

Inlet Control HW Elev. 1,482.51 ft

Inlet Type Groove end projecting

K 0.00450
M 2.00000

C 0.03170

Y 0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

7.1 ft·

1
3

1

I
I
I
I

1:\.•.\culvertmaster\pipe@36+80.cvm
03/24/05 09:18:34 AM © Haestad Methods, Inc.

Project Engineer: PB
Parsons Brinckerhoff CulvertMaster v3.0 [3.0003)

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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I Printed 3/29/2005
9:29AM

11230PB Project No.
Subject: Red Mountain Freeway, University Dr. to Southern Ave
________--=D:::is:.::c::..:ha::;r3!g:::::e..:E:::s:.::tim:..:..::::a;:;tio~n.:..f:.:::o.:..r=Lo:::;ca::::.:....1..:D:.:.ra::;i::.:n::::ag~e::..;A:....::..::re:::a:....- __Sheet No.
____________---, ----,------Drawing No. __
Computed By ---'G::.;L=-- Checked By _~BG=S__ Date 24-Jan-05I

I

I Method: Rational Method

I
I·

Equation:

Software:

Q=CiA
Where:
Q= Design discharge
i = Drainfall intensity (in/hr)
A= Local drainage area (acre)
C= runoff coefficient

FCDMC Hydrologic Design Manual Ratioanl Method

I

I

East channel centerline station
Location of proposed culvert
Culvert 10
Sub-basin 10
Drainage area (acre)
Water course length (tt)
Hightest elevation on watersources (tt)
Lowest elevation on water course (tt)
Runoff coefficient (medium density residential)
10-year 6-hour rainfall depth (inch)

25+77.00 to 25+98.00
South of Pueblo Avenue

3
31A4
54.83
3290
1503
1475
0.57

1.9

I
I
I
I
I
I
I
I
I

L:\PROJECTS\11230 RMF- University to Southem\Dmg\working_GL\Off-site Drainage\QJocal.xls
Q-31A4 Parsons Brinkerhoff Page 1 of 1



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

Flood control District of Maricopa county
Hydrologic Design Manual Rational Method

31A4.txt

Discharge Estimation for sub-basin 31A4

100-Yr

172
0.712

22.3
4.4
4.8

50-Yr

143
0.684

23.5
3.8
4.2

25-Yr

112
0.627

25.0
3.3
3.5

Kb = .0622
p(10,6) = 1.9 (inches)
Area= 54.83 (acres)
c(10) .57

10-Yr

page 1

78
0.570

27.7
2.5
2.7

5-Yr

Hydrological summary Table

59
0.570

30.8
1.9
2.1

2-Yr

wtcrse. Length = 3290 (feet)
TOp Elev. = 1503 (feet)
Bottom Elev. = 1475 (feet)
slope = .0085 (feet/feet)

PARAMETER

Q (cfs): 40
c : 0.570
Tc (mi n): 35.8
iCAdj) (in/hr) : 1.3
i (phx) (i n/hr): 1.4

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I

Culvert Calculator Report
PuebloAve_culvert

I
I
I

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elev1

Inlet Control HW Elev.
Outlet Control HW Elev.

1,478.00 ft

1,477.11 ft

1,476.37 ft
1,477.11 ft

Headwater Depth/Height

Discharge
Tailwater Elevation

Control Type

1.47

172.00 cfs
1,476.37 ft

Outlet Control

I
I
I
I

Grades

Upstream Invert 1,471.21 ft Downstream Invert 1,470.38 ft

Length 42.00 ft Constructed Slope 0.019762 ttlft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 5.99 ft

Slope Type N/A Normal Depth 1.34 ft

Flow Regime N/A Critical Depth 2.43 ft

Velocity Downstream 5.38 ttls Critical Slope 0.003450 ttlft

Section

I
Section Shape

Section Material

Section Size

Number Sections

Box

Concrete

8x4ft
1

Mannings Coefficient

Span
Rise

0.013
8.00 ft

4.00 ft

I

I Outlet Control Properties

Outlet Control HW Elev.

Ke

1,477.11 ft

0.50

Upstream Velocity Head

Entrance Loss

0.45 ft

0.22 ft

I
I
I
I
I
I

Inlet Control Properties

Inlet Control HW Elev. 1,476.37 ft

1n:lef1¥Pels; 10 - 45° skewed headwall
K 0.49800

M 0.66700

C 0.03270

Y 0.75000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged
32.0 ft2

11
4

2

I
Project Engineer: PB

I:\...\culvertmaster\puebloave_culvert.cvm Parsons Brinckerhoff CulvertMaster v3.0 [3.0003)
03/29/05 09:30:02 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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GL Checked By BGS

Subject:

Computed By

Red Mountain Freeway, University Dr. to Southern Ave
HEC-1 Parameters for Local Drainage Area Sheet No.

Drawing No.
Date 24-Jan-05

HEC-1 method was used to estimate some of the local drainage peark discharge.
Unit Hydrograph: Phonix Valley S graph
Storm Frequency: 100-year 24-hour
Rainfall Depth: 3.6 inch
Rainfall Distribution: SCS type II

Following parameters were evaluated based on mapping prepared for this project or based on FCDMC's Manual

A
L
Lca
H1
H2
S
Kn

Local drainage area (mi2)
Length of longest water course (mile)

Length along the water course to a ppoint opposite the centroid (mile)
Hignest elevation of the water course
Lowest elevation of the water course
Water course slope (ftImile)
Estimated mean Manning's nn" ( based on Appendix D.2 of FCDMC's Hydrology Manual)

Sub-basin ID A L Lca H1 H2 L*LcafSo.5 S Kn

(W) I (mi2) (ft) I (mile) (ft) I (mile) (ft) (ft) (ftImile)
31A5 428229 I 0.015 1245 I 0.236 420 I 0.080 1485 1475 0.00288 42.41 0.0254

Rainfall Loss Method: Green and Empt Method (values obtained from HEC-1 study for this project)
IA: intialloss (inches)
DTHETA: volumetric mosture deficit
PSIF: Wetting front suction (inches)
SKSAT: Hydraulic conductivity at naturalsaturation (in/hr)
RTIMP: Percent of sub-basin which is impervious

Sub-basin ID IA DTHETA PSIF SKSAT RTIMP
(in) (in) (in/hr) (%)

31A5 0.29 0.29 4.15 0.46 18



- _. -- ... _-'........ ..... - - -
Retention Basin Elevation-Area Relationship for Sub-basin 31A5

GL Checked By BGS

Subject:

Computed By

Red Mountain Freeway. University Dr. to Southern Ave
HEC-1 Parameters for Local Drainage Area Sheet No.

Drawing No.
Date 24-Jan-05

Elevation (ft) 1471 1472 1473 1474 1475
Arae (ftL) 400 1907 5144 9548 15275

Area (acre) 0.009 0.044 0.118 0.219 0.351

Retention basin elevation -outflow relationship was estimated using CulvertMethod based pon proposed pipe dimention, inlet and outlet invert elevation,
and tailwater elevation.

Retention Basin Elevation-outflow Relationship for Sub-basin 31A5

1473
23.45

1474
47.83

1475
76.86
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""
U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

" "***************************************
"

***************************************
" .
"
""

3lA5.0UT

1********************'A'********************
" "FLOOD HYDROGRAPH PACKAGE (HEC-1) "
" JUN 1998 "
'* VERSION 4.1 1:

" "" RUN DATE 23MAR05 TIME 17:18:44 "

" "*****************************************

I
I
I
I

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEClDB, AND HEClKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

I
I
I

1

LINE

1
2
3
4

HEC-l INPUT

10 .•.•.•• 1 ••••.•• 2 3••••••• 4 ••••••• 5 6 7 8 9 10

10 Red MOuntain Freeway, university Drive to southern Avenue
10 100-yr peak discharge estimation for sub-basin 3lA5
IT 5 300
10 3

PAGE ].

.023 .026

.056 .060

.100 .105

.163 .172

.663 .707

.842 .849

.903 .908

.946 .950

.977 .980

O. O.
o. o.

*********************************-:r*****
" "" U.S. ARMY CORPS OF ENGINEERS "
" HYDROLOGIC ENGINEERING CENTER "
" 609 SECOND STREET "
" DAVIS, CALIFORNIA 95616 "
" (916) 756-1104 •
" .
***************************************

o.
o.

4.0

o.
O.

0.351
1475

76.86

0.219
1474

47.83

USED A 24-HOUR SCS TYPE II RAINFALL
.008 .011 .014 .017 .020
.038 .041 .044 .048 .052
.076 .080 .085 .090 .095
.126 .133 .140 .147 .155
.218 .236 .257 .283 .387
.791 .804 .815 .825 .834
.875 .881 .887 .893 .898
.926 .930 .934 .938 .942
.962 .965 .968 .971 .974
.992 .995 .998 1.000
.46 18.00
O. O. O.
O. O. O.

RECORD
.005
.035
.072
.120
.203
.776
.869
.922
.959
.989
4.15

O.
O.

basin
-1

0.118
1473

23.45

basin
Rtention

1 STOR
0.009 0.044

1471 1472
o 0

BASIN 3lA5
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .2 Lca= .1 S= 42.4 Kn= .025 LAG=
PHOENIX VALLEY S-GRAPHWAS USED FOR THIS BASIN

.01
15

3.600
THE FOLLOWING PC

.000 .002

.029 .032

.064 .068

.110 .115

.181 .191

.735 .758

.856 .863

.913 .918

.953 .956

.983 .986
.29 .29
82. 32.

O. O.

5 KK
6 KM
7 KM
8 KM
9 KM

10 BA
11 IN
12 PB
13 KM
14 PC
15 PC
16 PC
17 PC
18 PC
19 PC
20 PC
21 PC
22 PC
23 PC
24 LG
25 UI
26 UI

27 KK
28 KM
29 RS
30 SA
31 SE
32 SQ
33 ZZ

1*****************************************
" "" FLOOD HYDROGRAPH PACKAGE (HEC-1) "
" JUN 1998 "
" VERSION 4.1 "

" "" RUN DATE 23MAR05 TIME 17:18:44 "

" "**************************~**************

I

I
I

I

I

I

Red MOuntain Freeway. university Drive to Southern Avenue
100-yr peak discharge estimation for sub-basin 31A5

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0 • HYDROGRAPH PLOT SCALE

2

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
1 0

0000
300

o
0055

19

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

410

I
I

I
I

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

page 1

I



I
I
I

ENGL.ISH UNITS
ORAINAGE AREA
PRECIPITATION DEPTH
L.ENGTH, EL.EVATION
FLOW
STORAGE VOL.UME
SURFACE AREA
TEMPERATURE

SQUARE MIL.ES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

31A5.0UT

'tt** *** *** *** '1:** *** 1t1t1t *** *** *** 1:** *** *** *** *** *** *** **1: *** *** *** 1t1t'k ':\'** *** ***' *** *** *1t* ,*** *** *** *** ***

*** 1t~d: *** *** *** *** *** *** *** *** *** *** *** .1:. *** 1:** *** 1t1t1t *** *** *** 1t1t* *** *** **'A' *** *** *** 'it** *** *** 'k*1t ***

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

+ (CFS) (HR)
(CFS)

+ 31. 12.00 2. 1. 1.
(INCHES) 1.708 1.985 1.985
(AC-FT) 1. 1. 1.

CUMULATIVE AREA = .01 SQ MI

TOTAL RAINFALL =

1.
1.985

1.

24.92-HR

1.35

BASIN 31A5
THE FOL.LOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .2 Lca= .1 S= 42.4 Kn= .025 LAG= 4.0
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II RAINFAL.L.

HYDROGRAPH AT STATION

3.60, TOTAL LOSS = 2.25, TOTAL EXCESS =

TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.60 BASIN TOTAL. PRECIPITATION

INCREMENTAL. PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 ;00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01. .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01. .00 .00 .00 .00
,00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00. .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

GREEN AND AMPT LOSS RATE
STRTL .29 STARTING LOSS

DTH .29 MOISTURE DEFICIT
PSIF 4.15 WETTING FRONT SUCTION

XKSAT .46 HYDRAULIC CONDUCTIVITY
RTIMP 18.00 PERCENT IMPERVIOUS AREA

INPUT UNITGRAPH, 2 ORDINATES, VOLUME = 1. 47
82.0 32.0 ...... ... .". •••

**************• •. .
•

**************

...
24 UI

5 KK

24 LG

13 PB

13 PI

10 BA

11 IN

I
I
I

I
I

I

I
I

I

I

I

I
I

I

I
************** page 2

I



I

••• WARNING ••• MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN O. TO 23.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

24.92-HR

1472.02

1.
1.985

1.

24. 92-HR

O.

24.92-HR

***...
basin

MAXIMUM AVERAGE STAGE
24-HR 72-HR

1472.02 1472.02

.01 SQ MI

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

2. 1. 1.
1.708 1.985 1.985

1. 1. 1.

MAXIMUM AVERAGE STORAGE
6-HR 24-.HR 72-HR

O. O. O.

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

HYDROGRAPH AT STATION

6-HR

1472.08

CUMULATIVE AREA =

31A5.0UT

R'ten'ti on basi n

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

•
basin •. .

**************

AREA .0 .0 .1 .2 .4

ELEVATION 1471.00 1472.00 1473.00 1474.00 1475.00

DISCHARGE O. O. 23. 48. 77.

•••
COMPUTED STORAGE-ELEVATION DATA

STORAGE .00 .02 .10 .27 .55

ELEVATION 1471.00 1472.00 1473.00 1474.00 1475.00

30 SA

31 SE

32 sQ

29 RS

27 KK

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 31. 12.00 2. 1. 1. .01

ROUTED TO
+ basin 29. 12.00 2. 1. 1. .01

+
1473.22 12.00

PEAK STORAGE TIME

+ (AC-FT) (HR)
O. 12.00

PEAK STAGE TIME

+ (FEET) (HR)
1473.22 12.00

1

PEAK FLOW TIME

+ (CFS) (HR)
(CFS)

+ 29. 12.00
(INCHES)

(AC-FT)

I

I
I

I
I

I

I

I

I

I

I

I ••• NORMAL END OF HEC-1 ....

I
I
I
I
I page 3

I
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I

Culvert Calculator Report
Pipe @ Sta 21+78

I
Solve For: Headwater Elevation

Culvert Summary

0.58

29.00 cfs

1,472.66 ft

Entrance Control

Headwater D.epth/Height

Discharge

Tailwater Elevation

Control Type

1,475.50 ft
1,473.25 ft

1,472.97 ft
1,473.25 ft

Allowable HW Elevation

Computed Headwater EleVl

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

I
I
I

Upstream Invert

Length

1,470.94 ft

35.00 ft

Downstream Invert

Constructed Slope

1,467.67 ft

0.093429 ftIft

I
I

Hydraulic Profile

Profile CompositePressureProfileS1 S2

Slope Type N/A

Flow Regime N/A

Velocity Downstream 2.31 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

4.99 ft

0.70ft

1.60 ft

0.003622 ftlft

I Section

I
Section Shape

Section Material

Section Size

Number Sections

Circular

Concrete

48 inch

1

Mannings Coefficient

Span

Rise

0.013

4.00 ft

4.00 ft

I

I Outlet Control Properties

Outlet Control HW Elev.

Ke·
1,473.25 ft

0.20

Upstream Velocity Head

Entrance Loss

0.60 ft

0.12 ft

I
I

Inlet Control Properties

Inlet Control HW Elev. 1,472.97 ft

Inlet Type Groove end projecting

K 0.00450

M 2.00000

C 0.03170

Y 0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged
12.6 ft2

1

3
1

I
I
I
I
I

Project Engineer: PB
1:\...\culvertmaster\pipe@21+78.cvm Parsons Brinckerhoff CulvertMaster v3.0 [3.0003]
03/23/05 05:21 :01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 U'SA +1-203-755-1666 Page 1 of 1
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- - - - - ...- - - '- - - _.... - - - -
Subject:

Computed By

Red Mountain Freeway. University Dr. to Southern Ave
Wi=I"'_1 D<>rameters for Local Drainage Area

GL Checked By BGS 24-Jan-05

HEC-1 method was used to estimate some of the local drainage peark discharge.
Unit Hydrograph: Phonix Valley S graph
Storm Frequency: 100-year 24-hour
Rainfall Depth: 3.6 inch
Rainfall Distribution: SCS type II

Following parameters were evaluated based on mapping prepared for this project or based on FCDMC's Manual

A
L
Lca
H1
H2
S
Kn

Local drainage area (mi2)
Length of longest water course (mile)

Length along the water course to a ppoint opposite the centroid (mile)
Hignest elevation of the water course
Lowest elevation of the water course
Water course slope (Wmile)
Estimated mean Manning's "n" ( based on Appendix 0.2 of FCDMC's Hydrology Manual)

Sub-basin 10 A L Lea H1 H2 L"Lca/So.5 S Kn

(fe) I (mi2) (ft) I (mile) (ft) I (mile) (ft) (ft) (Wmile)
31A6 1125883 I 0.040 1599 I 0.303 801 I 0.152 1482 1470 0.007298 39.62 0.0254

Rainfall Loss Method: Green and Empt Method (values obtained from HEC-1 study for this project)
IA: intial loss (inches)
DTHETA: volumetric mosture deficit
PSIF: Wetting front suction (inches)
SKSAT: Hydraulic conductivity at naturalsaturation (in/hr)
RTIMP: Percent of sub-basin which is impervious

Sub-basin 10 IA DTHETA PSIF SKSAT RTIMP
(in) (in) (inlhr) (%)

31A6 0.29 0.29 4.15 0.46 18



- - - - - - - - - -- .. _-- - - - -
Retention Basin Elevation-Area Relationship for Sub-basin 31A6

GL Checked By BGS

SUb~ect:

Computed By

Red Mountain Freeway, University Dr. to Southern Ave
HEC-1 Parameters for Local Drainage Area Sheet No.

Drawing No.
Date 24-Jan-05

Elevation (ft) 1468 1468 1470 1471
Arae (ft2) 15424 29604 37495 45965

Area (acre) 0.354 0.680 0.861 1.055

Retention basin elevation -outflow relationship was estimated using CulvertMethod based pon proposed pipe dimention, inlet and outlet invert elevation,
and tailwater elevation.

Retention Basin Elevation-outflow Relationship for Sub-basin 31A6

1470 I 1471
14.88 I 24.4
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* .•
*************************.********.******

U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *

DAVIS, CALIFORNIA 95616
* (916) 756-1104
* ****************************************

***************************************31A6.0UT

(HEC-1)FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1
* ** RUN DATE 23MAR05 TIME 17:36:39

1*****************************************
* *

*
*

I
I
I
I

x X XXXXXJO( XXXXX X
X X X X X XX
X X X X X
XXXXXJO( XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXJO( XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USEO WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS· IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
OSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KiNEMATIC WAVE: NEW FJ:NITE DiFFERENCE ALGORITHM

HEC-1 INPUT

10•••.•••1. 2 3 4 ......• 5••...•• 6 .•..•.. 7 .•.•.•. 8 .•....• 9 •.••.• 10

ID Red Mountai n Freeway, unive rsity DRi ve to Southe rn Avenue
10 100-year 'peak discharge estimation for sub-basin 31A6
IT 5 300
10 3

KK
KM BASIN 31A6
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .3 Lca= .2 S= 39.6 Kn= .025 LAG= 5.6
KM PHOENIX VALLEY ·S-GRAPH WAS USED FOR THIS BASIN
BA .04
IN 15
PB 3.600
KM THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II RAINFALL
PC .000 .002 .005 .008 .011 .014 .017 .020
PC .029 .032 .035 .038 .041 .044 .048 .052
PC .064 .068 .072 .076 .080 .085 .090 .095
PC .110 .115 .120 .126 .133 .140 .147 .155
PC .181 .191 .203 .218 .236 .257 .283 .387
PC .735 .758 .776 .791 .804 .815 .825 .834
PC .856 .863 .869 .875 .881 .887 .893 .898
PC .913 .918 .922 .926 .930 .934 .938 .942
PC .953 .956 .959 .962 .965 .968 .971 .974
PC .983 .986 .989 .992 .995 .998 1.000
LG .29 .29 4.15 .46 18.00
UI 117. 170. 20. O. O. O. O. O.
UI O. O. O. O. O. O. O. O.

PAGE 1

o. O.
O. O.

.023 .026

.056 .060

.100 .105

.163 .172

.663 .707

.842 .849

.903 .908

.946 .950

.977 .980

***************************************
* ** U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET •
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* ****************************************

1.055
1471

24.40

0.861
1470

14.88

basin
-1

0.680
1469
5.08

basin
Rtention

1 STOR
o 0.354

1467.9 1468
o 0.10

27 KK
28 KM
29 RS
30 SA
31 SE
32 SQ
33 ZZ

1*******************************'l1'******'fr**
* ** FLOOO HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *

VERSION 4.1 *
* ** RUN DATE 23MAR05 TIME 17:36:39 *
* ******************************************

1

LINE

1
2
3
4

5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

I

I

I
I
I

I

I

I

I

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

5
o

0000
300

o
0055

19

2

1

Red Mountain Freeway. university DRive to Southern Avenue
100-year peak discharge estimation for sub-basin 31A6

OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL O.

" HYDROGRAPH -'fI~E -DA'fA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

410

I
I
I

I
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS
page 1

I
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I
I

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

31A6.0UT

1.
1.336

3.

24.92-HR

1.35

1.
1.336

3.

1.
1.336

3.

•04 SQ MI

6-HR

5.
1.150

2.

BASIN 31A6
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .3 Lea= .2 S= 39.6 Kn= .025 LAG= 5.6
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II RAINFALL

HYDROGRAPH AT STATION

3.60, TOTAL LOSS = 2.25, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

CUMULATIVE AREA =

(CFS)

(INCHES)
(AC-FT)

TIME

TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.60 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .0.0 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00· .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

GREEN AND AMPT LOSS RATE
STRTL .29 STARTING LOSS

DTH .29 MOISTURE DEFICIT
PSIF 4.15 WETTING FRONT SUCTION

XKSAT .46 HYDRAULIC CONDUCTIVITY
RTIMP 18.00 PERCENT IMPERVIOUS AREA

INPUT UNITGRAPH, 3 ORDINATES, VOLUME = .99
117.0 170.0 20.0

***

*** *** *** ***

(HR)

12.00

***

TOTAL RAINFALL =

5 KK

24 LG

24 UI

13 PB

13 PI

10 BA

11 IN

*** *** *** *1t* *** *** *** 1t*1t *** 1t** *** *** *** *** *** *** *** *.. *** *.. *** *** *** *** *** *** *** *** *** *** *** *** ***

PEAK FLOW

+ (CFS)

+ 82.

I

I

I

I

I

I
I
I

I

I

I

I
I

I ------~--------~-------------~--
***1:**********
* *
* *

*
**************

I
**************

page 2

I
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*** *** *** ***

R'ten'ti on basin

31A6.0UT

* ** basin *
*

*******v******

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING R AND 0 COEFFICIENT

AREA .0 .4 .7 .9 1.1

ELEVATION 1467.90 1468.00 1469.00 1470.00 1471.00

DISCHARGE O. O. 5. 15. 24.

***
COMPUTED STORAGE-ELEVATION DATA

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

STORAGE .00 .01 .52 1.29 2.25
ELEVATION 1467.90 1468.00 1469.00 1470.00 1471.00

30 SA

31 SE

32 SQ

29 RS

27 KK

I

I
I

I

I

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS. AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOO BASIN MAXIMUM TIME OF

FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

82. 12.00 5. 1. 1. .04

19. 12.17 5. 1. 1. .04
1470.42 12.17

*** NORMAL END OF HEC-1 ***

PEAK FLOW TIME

+ (CFS) (HR)
(CFS)

+ 19. 12.17
(INCHES)

(AC-FT)

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

5. 1. 1.
1.125 1.330 1.331

2. 3. 3.

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR

O. O. O.

24.92-HR

1468.21

1.
1.331

3.

24.92-HR

O.

24.92-HR

1468.21

basin

1468.22

.04 SQ MI

MAXIMUM AVERAGE STAGE
24-HR n-HR6-HR

1468.76

basin

HYDROGRAPH AT STATION

CUMULATIVE AREA =

ROUTED TO

HYDROGRAPH AT

OPERATION STATION

+
+

+

+

PEAK STORAGE TIME

+ (AC-FT) (HR)
2. 12.17

PEAK STAGE TIME

+ (FEET) (HR)
1470.42 12.17

1

I

I

I

I

I

I

I

I
I
I
I
I page 3

I
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Culvert Calculator Report
Pipe @ Sta17+20

I
Solve For: Headwater Elevation

Culvert Summary

1.27

19.00 cfs

1,463.00 ft
Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,470.50 ft
1,470.38 ft
1,470.25 ft
1,470.38 ft

Allowable HW Elevation

Computed Headwater Elev.

Inlet Control HW Elev.

Outlet Control HW Elev.
I
I
I
I
I
I
I
I
I

Grades

Upstream Invert 1,467.85 ft Downstream Invert 1,462.44 ft

Length 38.00 ft Constructed Slope 0.142368 ftIft

Hydraulic Profile

Profile S2 Depth, Downstream 0.74 ft

Slope Type Steep Normal Depth 0.64 ft

Flow Regime Supercrltical Critical Depth 1.57 ft

Velocity Downstream 18.14 ftIs Critical Slope 0.007688 ftIft

Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,470.38 ft Upstream Velocity Head 0.80 ft

Ke 0.20 Entrance Loss 0.16 ft

I
I
I

Inlet Control Properties

Inlet Control HW Elev. 1,470.25 ft
Inlet Type Groove end projecting

K 0.00450

M 2.00000

C 0.03170

Y 0.69000

Flow Control

Area Full

HDS 5 Chart
HDS 5 Scale

Equation Form

SUbmerged
3.1 ft2

1

3
1

I
I
I
I

Project Engineer: PB
1:\•••\culvertmaster\pipe@17+20.cvm Parsons Brinckerhoff CulvertMaster v3.0 [3.0003]
03/23/05 05:38:14 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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Printed 3/29/2005
9:44AM

Rational Method

11230

Method:

PB Project No.

Subject: Red Mountain Freeway. University Dr. to Southem Ave
Discharge Estimation for Local Drainage Area Sheet No.

-=-_~;--:-=- --:~ ~---:;--o;-::__~=__Drawing No.-..,....,.....,...,--.,......
Computed By .;:;G.;:;L Checked By _....;:;.8.;:;G.;:;S__ Date 24-Mar-05

I
I
I
I
I
I

Equation:

Software:

Q=CiA
Where:
Q= Design discharge
i = Drainfall intensity (in/hr)
A= Local drainage area (acre)
C= runoff coefficient

FCDMC Hydrologic Design Manual Ratioanl Method

I
I
I

East channel centerline station
Location of proposed culvert
Culvert ID
Sub-basin ID
Drainage area (acre)
Water course length (ft)
Hightest elevation on watersources (ft)
Lowest elevation on watercourse (ft)
Runoff coefficient (medium density residential)

. 10-year 6-hour rairifall depth (inch)

12+46.6 to 12+60.00
North of Sunland Ave

1
31A7
35.48
3685
1494
1468
0.57

1.9

I
I
I
I
I
I
I
I
I
I

L:\PROJECTS\11230 RMF- University to Southem\Dmg\working_GL\Off-site Drainage\Q_local.x1s
Q-31A7 Parsons Brinkerhoff Page 1 of 1



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

31A7txt.txt

Discharge Estimation for sub-basin 31A7

Flood control District of Maricopa county
Hydrologic uesign Manual Rational Method

100-Vr

102
0.712

25.8
4.0
4.4

50-Yr

85
0.684

27.3
3.5
3.8

25-vr

66
0.627

29.0
3.0
3.2

Kb = .0622
p(10,6) = 1.9 (inches)
Area = 35.48 (acres)
C(10) = .57

10-Yr

page 1

46
0.570

32.3
2.3
2.5

5-Yr

Hydrological summary Table

34
0.570

36.1
1.7
1.8

2-Yr

22
0.570
42.6
1.1
1.2

wtcrse. Length = 3685 (feet)
TOp Elev. = 1494 (feet)
Bottom Elev. = 1468 (feet)
slope = .0071 (feet/feet)

(cfs):

(mi n):
(i n/hr):
(in/hr) :

PARAMETER

Q
c
Tc
i (Adj)
i (phx)

I
I
I
I
I
I
I
I
I
I
I
I
-I
I
I
I
I
I
I
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Culvert Calculator Report
SunlandAve_culvert

I
Solve For: Headwater Elevation

Culvert Summary

0.61
102.00 cfs

1,463.00 ft

Entrance Control

Headwater Depth/Height
Discharge
Tailwater Elevation
Control Type

1,468.00 ft

1,464.55 ft

1,464.20 ft

1,464.55 ft

Allowable HW Elevation
Computed Headwater Elevl
Inlet Control HW Elev.
Outlet Control HW Elev.

I
I
I

Grades

Upstream Invert
Length

1,460.91 ft

40.00 ft

Downstream Invert

Constructed Slope
1,460.11 ft

0.020000 ftIft

I Hydraulic Profile

I
Profile
Slope Type
Flow Regime
Velocity Downstream

CompositeS1 S2
Steep

N/A'
5.88 ftIs

Depth, Downstream
Normal Depth
Critical Depth
Critical Slope

2.89 ft

1.18 ft

2.08 ft

0.003893 ftIft

I Section

I
I

Section Shape
Section Material
Section Size
Number Sections

.. Outlet Control Properties

Box
Concrete

6x6ft
1

Mannings Coefficient
Span
Rise

0.013
6.00 ft

6.00 ft

I
Outlet Control HW Elev.
Ke

1,464.55 ft

0.50
Upstream Velocity Head
Entrance Loss

1.04 ft

0.52 ft

I
I
I

Inlet Control Properties

Inlet Control HW Elev. 1,464.20 ft

1nWit'~ls; 10 - 45° skewed headwall
K 0.49800
M 0.66700
C 0.03270
Y 0.75000

Flow Control
Area Full
HDS 5 Chart
HDS 5 Scale
Equation Form

Unsubmerged
36.0 ft2

11
4
2

I
I
I
I

Project Engineer: PB
I:\...\culvertmaster\sunlandave_culvert.cvm Parsons Brinckerhoff CulvertMaster v3.0 [3.0003]
03/29/05 09:44:01 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1


