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INTRODUCTION

The purpose of this report is to present the assumptions, criteria, and analysis used in the design
of drainage facilities for Section 5-C of the proposed Outer Loop Highway (OLH). This seg-
ment of the OLH begins approximately S00 feet east of 59th Avenue and closely parallels the
Beardsley Road alignment to approximately 500 feet east of 35th Avenue. The improvements
for this section consist of an elevated mainline roadway with paralleling frontage roads which
have vertical alignments that are typically near existing grade. A portion of the frontage road
system utilizes existing Beardsley Road. Three drainageways are encountered within this
project - the 55th Avenue Drainageway (also known as the Arrowhead Lakes Outlet), Skunk
Creek, and Scatter Wash. In addition to the drainageways, two detention basins have been in-
corporated on the north side of the OLH to attenuate the flow contributions from offsite
drainage areas. One detention basin is located just north of the North Frontage Road ap-
proximately 500 feet east of S1st Avenue. The other detention basin is located on the north-

east corner of 35th Avenue and the North Frontage Road.
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HYDROLOGY

The offsite hydrology analysis for the drainageways was prepared by others and provided to
Stanley/Mettee-McGill-Murphy, Inc. (S'MMM) by the Outer Loop Management Consultant
(OLMC). The following table is a summary of the 100 year discharges for the various

drainageways found in the previously mentioned hydrology analysis.

OFFSITE HYDROLOGY TABLE

Description Discharge (cfs)
S5th Avenue Drainageway 2,520
Skunk Creek 2,600
Scatter Wash 6,100

Additional hydrologic information on the watersheds above the proposed detention basins
was provided by the OLMC. This information consisted of a 100 year HEC I analysis for each
watershed, and an inflow hydrograph for each detention basin location. S/MMM utilized this
infor;nation to complete flood routing computations and determine the necessary storage

volumes for the detention basins.

The onsite hydrologic analysis was completed by /MMM using the methods outlined in the
manual of "Hydrologic Design for Highway Drainage in Arizona” by the Arizona Highway
Department Bridge Division. The above methods were applied to determine the rainfall in-
tensities for 2 year, 5 year, 10 year, 25 year, 50 year, and 100 year return period storms with 1
hour, 6 hour, and 24 hour durations. The 10 year, 1 hour event was then selected as the design
storm for the roadway drainage facilities as set forth in the Outer Loop Highway Design
Procedures Manual. The 10 year, 1 hour rainfall intensity was employed in conjunction with
the rational method (see Section 7) to determine the flows to be used for catch basin and storm

drain design. All roadway drainage design was completed in accordance with the guidelines

and criteria specified in the Outer Loop Highway Design Procedures Manual.



DRAINAGEWAYS

55th Avenue Drainageway

The 55th Avenue Drainageway provides an outlet for the Arrowhead Lakes detention system
through a 6 - 10’ x 4’ concrete box culvert underneath existing Beardsley Road. At the direc-
tion of the OLMC this culvert was analyzed to determine its existing capacity, which was found
to be 2,400 cfs operating under inlet control. The drainageway will continue from the existing
CBC in a concrete lined vertical wall channel to the mainline where it will be conveyed via a
6 - 10’ x 4’ CBC to its outlet just south of the South Frontage Road.

Skunk Creek

The sécond drainageway encountered on this projectis Skunk Creek. The Skunk Creek water-
shed is a major flood contributor in the northwest Phoenix area. As a result, there has been a
great deal of work completed to mitigate the impact on the Skunk Creek ﬂdodplaim The U.S.
Corps of Engineers has completed the Adobe Dam flood control project to reduce the 100
year peak discharge into Skunk Creek. The 100 year discharge is now calculated to be 2,600
cfs. Skunk Creek crosses this project just east of 43rd Avenue in an unimproved channel. The
existing channel flows westerly for approximately 1,300 feet to an improved unlined channel
which was constructed to convey Skunk Creek flows through the Overland Hills Subdivision.
The improvements designed for Skunk Creek at the Outer Loop Highway Project include
channelization and a series of drop structures, bank protection, a 5 - 10’ x 6’ concrete box cul-
vert under the roadway, and an improved downstream channel. The concrete box culvert has

been located to allow for a future Traffic Interchange to be constructed at 43rd Avneue.
Scatter Wash

The third drainageway on this project is Scatter Wash. Scatter Wash is the largest drainageway
crossing this segment of the Outer Loop Highway. The existing Scatter Wash channel is ill



defined. The 100 year discharge of 6,100 cfs results in an approximate 2,000 foot wide

floodplain as it crosses existing Beardsley Road.

The improvements designed for Scatter Wash have been developed to control and convey the
6,100 cfs flow under the Outer Loop Highway Project. The channel improvements for Scatter
Wash will intercept the flow as it sheets across 35th Avenue north of Beardsley Road. The
channelization then funnels the flow down to a minimum width of 120’ wide and incorporates
aseries of three drop structures to reduce flow velocities and meet roadway vertical alignment
requirements. The collected flow is then passed under the Outer Loop Highway in a 10 - 10°
x 6’ concrete box culvert. The height of one cell of the box culvert has been increased to 8 feet
at the direction of A.D.O.T. for the City of Phoenix for an equipment pass. Channel improve-
ments have been extended from the CBC outlet, which allow the flow to expand to meet the
existing downstream floodway width. The banks will be concrete lined.




DETENTION BASINS

E L o0 Basi

The 51st Avenue Detention basin has been designed to handle the 100 year storm using the
inflow information provided the OLMC. Flood routing computations were performed using
HEC 1 to determine the peak storage volume required. The peak storage requirement for the
51st Avenue Detention basin is 34 acre-ft. In the case of a storm that exceeds the freeboard,
the basin emergency spillway will direct the overflow south to the North Frontage Road to
51st Avenue overland. The 51st Avenue Detention basin outlet has been designed to handle
an additional 17.7 cfs above its peak discharge to accommodate additional runoff expected
by the City of Phoenix. Computations indicate this outlet will drain the detention basin within
36 hours.

35th Avenue I ‘o0 Basi

The 35th Avenue Detention basin has also been designed to handle a 100 year storm with the
inflow information provided by the OLMC. Similar analysis was performed for this basin to
determine the necessary peak storage volume. The peak storage requirement for the 35th
Avenue Detention basin is 34 acre-ft. In the event the capacity of the basin is exceeded, the
side weir that delivers runoff will function also as a spillway for the detention basin. The over-

flow then will continue in the diversion channel to Scatter Wash.

The inlet channel that delivers runoff to the detention basin was sized to carry 582 cfs.
Provisions were made in the delivery system for a side flow weir inlet into the basin which al-
lows 250 cfs to bypass the basin. Drainage of the detention basin will be accomplished by a 36"
RCP outlet line to Scatter Wash.




STORM DRAINS

Drainage of the Outer Loop Highway will be provided by a storm drain system which will con-

vey the runoff to one of the drainageways that crosses this section with the exception of runoff

from the 55th Avenue Drainageway on west to 59th Avenue. This drainage will be picked up

by the section to the west (Sec 5-b). All flows east of Scatter wash will outlet into it. Runoff
' between Scatter Wash and Skunk Creek will be collected and discharged into Skunk Creek.
Runoff from Skunk Creek to S1st Avenue will be picked up and carried to the 55th Avenue
Drainageway and discharged. The sizing of the storm drain is based upon the 10 year storm

event with the hydraulic grade line for the 10 year storm to remain below the catch basin inlet.
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FLODD HYDROGRAPH PACKABE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985
U.5. ARMY CORPS OF ENGINEERS, THE HYDROLDGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 93616

E2 221

HEC-1 INPUT
IDisieses P 2ecsians < R L - - TR ) S Bovouess R 10
1D OUTERLOOP HIGHWAY OFFSITE DRAINAGE 100 YEAR
1D 23RD AVENUE TD 7TH AVENUE MODIFIED TO 35TH AVE BY DCCO(9/89)
1D SEPTEMBER 6, 1989 FILE: StN.DAT
$D[AGRAM
IT 5 288
10 3
KK DABE
Ky RUNOFF FROM SUB-BASIN 8B
BA  0.12
PH 0.68 1,37 2.40 2,65 2,82 314 331 3.90
LS 89
U 0.29
KK RTBB
KM ROUTE 8B TO ROSE GARDEN
RK 1350 0.0046  0.033 TRAP 0 20
KK DABC
KN RUNOFF FROM SUB-BASIN 8C
BA  0.21
LS 80
U 0.35
KK CB8C
KM COMBINE ROUTED BB WITH 8C
HC 2
KK DVBC
K DIVERT FLOWS SCUTH ON 7TH AVENUE
DT DVTOL
DI 0 100 500 1000 2000
! ¢ 100 416 778 1486
KK RTSC =
KM ROUTE REMAINING FLOW WEST ON ROSE GARDEN

THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONDMICS, AND THE NUMBER OF PLANS ARE REDUCED T0 3
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30 RK 1000 0.0042 0,030 P 8 2
| KK DABA
2K RUNOFF FROM SUB-BASIN BA
n BA  0.67
3 LS 80
35 w 0.5
% KK RTBA
37 KN ROUTE 8A TO CULVERT BELOW DEER VALLEY AIRPORT
38 R 3900 0.0042 0.030 R 82
3 KK DAS
40 KN RUNOFF FROM SUB-BASIN 94
41 BA 0.9
£ LS 80
43 up 0.31
HEC-1 INPUT PAGE 2
LINE i R , TR, RN SRS NP, SO S SR

4 KK RT3

45 KN ROUTE 94 THROUSH CAP STRUCTURE

4 RS 1 SR -1 0

47 sV 0 1255 172 38 492 6y 930
48 SE 1515 1516 1517 1518 119 1520 1521 152
43 SL 1515 49 07 0.5
50 55 1520 100 3.0 1.5

51 KK RT3ACP
52 KN ROUTE 94 CAP RUNOFF THROUGH 98

3 RK 8200 0.0067 0,035 R 12 2
54 KK DASB

55 KN RUNOFF FROM SUB-BASIN 98

56 BA  0.58

57 Ls 80
58 U 0.52

59 KK CB3B

60 KN COMBINE ROUTED 94 WITH 98 RUNOFF

3] HC 2

2 KK RT3

63 KN ROUTE 9B TO THE CULVERT BELOW DEER VALLEY AIRPORT
b4 RK 2250 0.0045 0,024 CIRC 4,50

65 KK DAY

66 KN RUNOFF FROM SUB-BASIN 9C

67 BA 0,21

68 LS %

3 uw o 0.29 A
70 KK CB3C

ra
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11
12

73
74
73

76
71
78
19
80

81
82
83

LINE

B4
83
86
87
88

89
90
)

92
93
94
93
96

97
98
99

100

101
102
103
104

103
106
107

108
103
110
111

KM
HC

KK
KH
RK

KK
KM
BA
LS
up

KK
KM
HC

KK
KN
DT
DI
0g

KK
KN
RK

KK
KM
T
DI
Dg

KK
KN
RK

KK
KN
BA
LS
uD

KK
KN
RK

KK
KN
BA
LS

COMBINE ROUTED BA AND 9B WITH 9C

3
RTSC
ROUTE 9C TO ROSE GARDEN
2750 0.0067 0,045 TRAP 30 2
DASD
RUNDFF FROM SUB-BASIN 9D
0.15
83
0.29
CBID
COMBINE ROUTED 8C,AND 9B WITH 9D
3
HEC-1 INPUT
Lasivasnlanssnsndasssses A ewivinsio A—  (m— 8...
DVIL1
DIVERT FLOWS SOUTH ON 14TH AVENUE
V102
0 300 300 1000 2000
0 0 1 16 78
RTID!
ROUTE REMAINING FLOW WEST ON ROSE GARDEN
1400 0.0042  0.020 TRAP 8 20
pvaD2
DIVERT FLOWS SOUTH ON 1STH AVENUE
DyT03

0 100 230 330 499 984 - 1922
0 12 30 76 112 201 343

RT9D2
ROUTE THE REMAINING FLOW WEST TO 19TH AVENUE
2100 0.0042 0,030 TRAP 8 20
DA96
RUNOFF FROM SUB-BASIN 95
0.25
87
0.30
RTS8
ROUTE 96 SOUTH TO ROSE GARDEN
2650 0.0046  0.016 TRAP 0 a0
DASH
RUNOFF FROM SUB-RASIN 9H
0.36
89

PAGE 3
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112

113
114
115

116
117
118

119
120
121

122
123
124

LINE

123
126
127
128
129

130

131
132

133
134
135

136
137
138
139
140

141
142
143

144
145
146
147
148
149
150
151
152

u  0.29
KK CB3H
KN COMBINE ROUTED 9D2 AND 96 WITH 9H
HC 3
KK RT9H
KN - ROUTE 9H SOUTH TO DETENTION BASIN B
RK 2600 0.0046 0.016 TRAP 0 30
KK RN9D2
KM RETRIEVE DIVERSION FROM ROSE GARDEN AND 15TH AVENUE
DR DVTO3
KK RRN9D2
KN ROUTE RN9D2
RK 2400 0.0045 0.016 TRAP 0 30
HEC-1 INPUT
| ) Ls s sniens 7 S Fisamone e | Ap— Browss wioiaa ; — [ 9. siwseinse 1o
KK DASE
KM RUNOFF FROM SUB-BASIN 9E
BA  0.19
LS 87
uw  0.29
KK CM3E
KM COMBINE ROUTED RN3D2 AND SE
HC 2
KK RT9E
K ROUTE 9E TO DETENTION BASIN B
RK 1300 0.0067  0.033 TRAP 8 2
KK DASI
KN RUNOFF FROM SUB-BASIN SI INTD DETENTION BASIN B
BA  0.16
LS 80
u  0.29
KK CB9I
KN COMBINE ROUTED 9H AND SE WITH 91
HC 3
KK BB
KM ROUTE FLONS THROUGH BASIN B, DUEL-STAGE OUTLET
RS 1 STOR =] 0
5V 0 8.2 29.8 k4.1 106.3 168.1 179.8 192.6- 212.9 242.0
SV 268.5 315.0
58 0 10 20 30 40 54 9% 138 180 223
50 247 27
SE 1367.6 1363.4 1371.7 1375.2 1379.5 1385.8 1387.0 1388.3 1390.0 1392.3
SE 1294.4 1398.0
4

PARE

4
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153
134
155
156
157
158
139

160
161
162

163
164
163

16
167
168
169
170

i
172
173
174
175

176
177
178

179
180
181

182
183
184

183
186
187
188
189

190
191
192

KK
KM
b7
DI
DI
Y
02

KK
KM
DR

KK
KN
RK

KX
KM
BA
LS
up

KK
KM
BA
LS
up

KK
KN
RK

KK
KM
HC

KK
KM
RK

KK
KM
BA
LS
up

KK
KN
HC

DVDBB
DIVERT UPPER STAGE OUTLET TO GRAVITY DRAIN
DVT03
0 10 20 30 40 94 9% 138 180 223
247 337
0 0 0 0 0 0 40 80 120 160
181 267

RNBC
RETRIEVE DIVERSION FROM 7TH & ROSE GARDEN
DyTO1

RTRNBC
ROUTE DIVERSION TO BEARDSLEY
2600 0.0046  0.023 TRAP 0 30
HEC-1 INPUT

....... fasweinis s Lowns v 5B o owh v uammoTocas s minDsiareivinius | mamnsninis D s wwsminis Dawwmss's L0

DABE
RUNOFF FROM SUE-BASIN BE
0.13
86
0.29

DABD
RUNOFF FROM SUB-BASIN 8D
0.28
80
0.38

RT8D
ROUTE WEST TO 7TH AVE
1300 0.0033 0.018 TRAP 12 0

CBBD
COMBINE BE WITH ROUTED RNBC AND ROUTED RTS8D
3

RTCBBD
ROUTE COMBINED HYDROGRAPH WEST TO 14TH AVE
1800 0.0033 0.018 TRAP 16 0

DABF
RUNOFF FROM SUB-BASIN BF
0.08
87
0.29

CBSF
COMBINE ROUTED CBBD AND 8F
2

PABE
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193
194
195

196
197
198

199
200
201

202
203
204
203
206

LINE

KK RTCBSF
KM ROUTE COMBINED HYDROGRAPH TO DET. BASIN A
RK 300 0.0033 0.018 TRAP 18 0
KK RN3DI
KM RETRIEVE DIVERSION FROM ROSE GARDEN AND 14TH AVENUE
DR DVTOZ
KK RRN9DI
KM ROUTE RN3D1 TD DETENTION BASIN A
RK 2800 0.0044 0.016 TRAP 0 a0
KK DABA
KN RUNOFF FROM SUB-BASIN Bf
BA  0.12
LS 87
up 0.29
HEC-1 INPUT
 { AP S isrnons Do riretils . ST Jusanune £.
KK  CB8F
KM COMBINE ROUTED 8F AND RNID1 WITH 88
HC 3
KK DBA
KM ROUTE FLOWS THROUGH BASIN A, 42° OUTLET
RS 1 STOR -1 0
5V 0 2.7 113.6 123
SE 1392 1392.2 1412 1414
5L 1392 2.p4 0.6 0.5
85 1412 100 3.0 1.5
KK  RTDBA
KM ROUTE DETENTION BASIN A TO DETENTION BASIN B
RK 5000 0.0030 0.012 CIRC 3
KK CBAB
K COMBINE DETENTION BASINS A AND B OUTFLOWS
HC 2
KK RTAB
KN ROUTE CBAB TO 23RD AVENUE
RK 1385 0.00152 0.012 CIRC 5
KK DAL0A
KM RUNOFF FROM SUB-BASIN 104
BA  0.12
LS 82
u  0.29
Kk’.t) RT10A
K™ ROUTE 10A WEST TO 23RD AVENUE
RK 1100 0.0042 0.016 TRAP 0 50
6

PAGE &
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234
235
236
237
238

233
240
241

242
243
244
245
246

LINE

247
248
243

230
231
252
233
254

233
256
257

238
239
260

261
262
263

264
265
266

267
268
269

270
271
212
273

KK
KN
BA
LS
up

KK
KN
HC

KK
KM
T
DI
D8

ID

KK
K
RK

KK
KM
BA
LS
up

KK
K
HC

KK

KN
HC

KK
KK
RK

KK
KN
IR

KK
KM
RK

KK
K
BA
LS

0

8

0

30

30

DA10B
RUNOFF FROM SUB-BASIN 10B
0.12
82
0.29
CB10B
COMBINE 104 WITH 10B
2
DV10R
DIVERT WEST ALONG ROSE GARDEN
VT
0 500 1000 2000
0 500 1000 2000
HEC-1 INPUT
....... I L T
RT10B
ROUTE REMAINING FLOW SOUTH TO BEARDSLEY
2600 0,004 0.016 TRAP
DALOC
RUNOFF FROM SUB-BASIN 10C
0.12
87
0.29
CBloC
COMBINE ROUTED 10B WITH 10C
2
CBioC2
COMBINE OUTFLOW OF DETENTICN BASINS A & B WiTH CBIOC
2
RT10C
ROUTE FLOW WEST TO WEST OF INTEL PROPERTY
1135 0.00152  0.012 CIRC
RN10B
RETRIEVE DIVERSION FROM ROSE GARDEN AND Z3RD AVENUE
ovT
RT10B2
ROUTE RETRIEVE WEST TO I-17
1100 0.0042 0,016 TRAP
DAL1A

0.10

RUNDOFF FROM SUB-BASIN 1{A

85

PAGE 7
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274

275
276
277

278
219
280
281
282
283
284

285
286
287

LINE

28
289
290
291
292

293
294
293
296
297
238
299

300
201
302

303
304
305

306
307
308
309
310

311
312
313

314

up

KK
KM
HC

KK
KM
RS
v
5E
5L
55

KK
KM
RK

D

KK
KM
BA
LS
ub

KK
KM
RS
5V
SE
SL
53

KK
KH
HC

KK
K
RK

KK
KM
BA
LS
up

KK
KN
HC

KK

0.29
CB11A
COMBINE 11A WITH ROUTED 10B2
2
DBD
ROUTE 11A & 10B INFLOWS THRU DETENTION BASIN D
{  STOR =1 0
0 0.7 25.4  30.0
1381 1382.5 13%.0 1338.0
1381 2.41 0.6 0.3
1397 100 3.0 1.5
RT11A
ROUTE DETENTION BASIN D SOUTH
2500 0.0046 0.012 CIRC 3
HEC-1 INPUT
..... Yoo scorinsi Ernata e A Baa s T s DA DR e S D s v s s
DALLE
RUNDFF FROM SUB-BASIN 11B
0.12
82
0.29
DBI1B
ROUTE 11B THROUGH SMALL DETENTION BASIN AT INTEL
1 STOR =1

0 0.35 1
1383 1384 138
1383  7.07 0.
1330 100 3

0
07 456 6.00
388 1390 392
9
3

CBLIB
COMBINE 11B WITH ROUTED DETENTION BASIN D QUTFLOW AND FLOWS FROM EAST
3

RT11B
ROUTE WEST TO P11D
1400 0.00152  0.012 CIRC B
DALID
RUNOFF FROM SUB-BASIN P11D
0.13
82
1.01
CBL1D

COMBINE HYDROGRAPHS P11D AND OUTFLOW FROM DETENTION BASIN AT INTEL
2

RT11D

PAGE
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218
319
320
32

322
323
324

323
326
321

336
337
328
339
340

341
342
343
344
345
346
347
348

349
330
391

392
333
394
355
356

KM
RK

KK
KM
BA
LS
ub

KK
KM
HC

KK
KN
RK

KK
KN
BA
LS
up

KK
KN
HC

KK
KM
0T
DI
0@

KK
KM
K0
RS
5A
SE
SL
§5

KK
KM
IR

KK
KM
K0
HC
11

ROUTE HYDRDGRAPH TO DA PIIC
1350 0.0044 0.012 TRAP 8
DALLC
RUNOFF FROM SUB-BASIN P1iC
0.22
83
1:27
CBILC
COMBINE HYDROGRAPHS AT THE BASE OF PIIC
2
RTILC
ROUTE P11C TO P11B
1950 0.0044 0.012 TRAP 8
HEC-1 INPUT
S T sis swvae s D svavanb
DAL1B
RUNOFF FEOM DA P1iR
0.18
90
1.27
CB11R
COMEINE HYDRGRAPHS AT P11B (TO BASIN ©)
2
DVBE
DIVERT FLOW TO DETENTION BASIN C
DV
0 150 250 251 750
0 150 250 250 230
RTBC
ROUTE FLOW THROUGH DETENTION BASIN C (33" ORIFICE)
1
1 STOR -1 0
2.5 2.4 2.3¢ 292 271 28
1338 1339 1340 {342 1344 1346
1339 5.94 .6 .9
1352 40 2:7 1.5
RVYSHW
RETRIEYE BASIN BYPASS FLOW DVSHW
DVSH
CBSW

COMBINE TOTAL INFLOW TO SCATTER WASH
1
2

3.67
1353

PAGE
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352 1], JE—

(#2%) RUNOFF ALSO COMPUTED AT THIS LOCATION
1 E322:
FLOOD HYDROSRAPH PACKARE HEC-1 (IBM XT 512K VERSION) -FEB 1,1983
U,5. ARMY CORPS OF ENGINEERS, THE HYDROLDSIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 9561t
1323

OUTERLDOP HIGHWAY DFFSITE DRAINAGE 100 YEAR
23RD AVENUE TO 7TH AVENUE MODIFIED TO 33TH AVE BY DCCO(9/83)

SEPTEMBER 6, 1989 FILE: SEN.DAT
310 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

RSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROERAPH TIME DATA

NHIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITINE 0020 STARTING TIME

N 285 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 1 0 ENDING DATE
NDTIHE 2333 ENDING TINME

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  23.92 HOURS

ENGLISH UNITS

$3% WARNING ##x MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 116, 10 951.
THE ROUTED HYDROSRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECEEASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

FEE PR BEY RRE RRE BEY REY BRY BER BREY RBEE REY REE REE REY BEY BB BRY REY BEE BEY RRY BEY BB BEY BER BRY BEY BEER REY BEY R B

FREHEREEEERRHE
3 3
341 KK ¥ RTBC ¢
3 3
FHIFREREREFEEE
343 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
BSCAL 0. HYDROGR#¥ PLOT SCALE

HYDROGRAPH ROUTING DATA

I
15
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244 RS

343 SA

346 SE

347 SL

348 S5

P R R R R SRR SR e R SRR e RS R R 222222 R R 22 R R R R R R R R R R R R R R R R R R R R RS R SRR R R RS R 24

STORAGE 15.00 20.16 22,43 26.19 33.53 39.59 39.70 39
OUTFLOW 64.98 73.62 79.71 83,75  103.068  103.31  104.33 106,
ELEVATION  1344.17 1346.00 134,78 1348.00 1332.00 1332.01 1352.05 1332.

STORAGE ROUTING

NSTPS 1 NUMBER DF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITICN
RSYRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
AREA - 2.2 2.2 2.3 2.3 2.7 2.9 3.1

ELEVATION 1328.00 1329.00 1340.00 1242.00 1244.00 1346.00 1348.00

LOW-LEVEL OUTLET
ELEVL 1339.00 ELEVATION AT CENTER OF OUTLET

CAREA 3.94 CROSS-SECTIDNAL AREA
CoeL .60 COEFFICIENT

EXPL .50 EXPONENT OF HEAD

SPILLRAY

CREL 1352.00 SPILLWAY CREST ELEVATION
SPRID 40.00 SPILLWAY WIDTH

coaw 2,70 WEIR COEFFICIENT

EXPH 1.50 EXPONENT CF HEAD

£33

CONPUTED STORARE-ELEVATION DATA

OUTFLOW 102,31 104,33 106,90  11i.44 118,60  129.01  143.25 16l
ELEVATION  1352.01 1352.05 1352.10 1332.17 1352.26 1352.37 1352.50 1352,

COMPUTED STORASE-OUTFLON-ELEVATION DATA

STORAGE .00 2.19 4.47 3.40 b.14 7.18 8.70 9.
QUTFLOW .00 .00 28.58 33.78 37.31 41.81 47.43 43
ELEVATION  1338.00 1339.00 1340.00 1340.40 1240.71 1341.14 1341.76 1242,

STORAGE 40,86 41.32 41.86 42.47 43.13
OUTFLOW 129.01 = 143.25 161,91  185.62  214.95
ELEVATION  1352.37 1352.30 1352.65 1352.81 1333.00

16

STORASE .00 2.19 4.47 9.31 14,54 20,16 26.19 43.15

ELEVATION  1338.00 1333.00 1240.00 1342.00 1344.00 1346.00 1348.00 1233.00
COMPUTED OUTFLOW-ELEVATION DATA

OUTFLOW .00 00 33.78 31.37 41.81 47.43 94.85 64.98

ELEVATION  1338.00 1235.00 1340.40 1340.71 134,14 134176 1342.68 1344.17

31

%1

00

.89

90
10

11,05
94.83
1342.68

40.13
111,44
1352.17

103,08
1352.00

214,95
1333.00

14,54
63.91
1344.00

40.47
118,60
1352.26
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HYDROGRAFH AT STATION RTBC

E 2222222222222 222222 2R 222222 R R e e R R R R R R e R R R R R R R R R P PR R SRS S IS S

PEAK FLOW TINE MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 23.92-HR
(CFS) (HR)
(CFS)
93. 14.25 4. 22. 22. 2.
(INCHES) 137 162 163 163
(AC-FT) a7, 44, 44, 44,
PEAK STORAGE  TIME HAXIMUM AVERASE STORAGE
6-HR 24-HR 72-HR 23.92-HR
+ (AC-FT) (HR)
32 14.25 21, I 7. 1
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
E-HR 24-HE 72-HR 23.92-HR
(FEET) (HR)
1349.72 14.25 1246, 00 1340, 90 1340.90 1340,90

CUMULATIVE AREA = 5.0 58 MI

FEE FEE FEF BEE BEF RER BEY BEF PR OBAY BT BEE BEY RER BB REY REY BRY BRE BRE BRE RBRY REF REY BB BEY RER BER BEY BEE BER BED BER

FHRFEFREIRIHEE
¥ ]
352 KK i CBSH ¥
¥ 3
2222222332228
334 KD DUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 FPLOT CONTROL
8SCAL 0. HYDROSRAPH PLOT SCALE
335 HC HYDROGRAPH COMBINATION
ICOMF 2 NUMBER OF HYDROGRAPHS TO COMBINE

£33
R R R R R R R R R P R R R R R R R R R R R P R R R R R R R R P R P R R R R R R R R R PR R R R SR 8

HYDROSRAPH AT STATICN CBSW
SUK OF 2 HYDRDGRAPHS

B R R R R R R R R R R R RN R R R R R R R R R R R R R R R R R R RN R RN AR R R R PR R AR IR ERRRR NI ERREIEEENY

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 23.92-HR

17
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(CFS)

233,
(INCHES? .94
(AC-FT) 143,

CUMULATIVE AREA =

PEAK
OPERATION STATION FLOH
HYDROERAPH AT
Dasz 228
ROUTED TC
K13B 222,
HYDROGRAPH AT
DastC 260,
2 COMBINED AT
ceet 432,
DIVERSION TO
DyTo! 40z,
HYDROSRAFH AT
pyed 80,
ROUTED T0
RTEC 79,
HYDROGRAPH AT
Daga a7,
ROUTED TO
RT24A 639,
HYDROGRAPH AT
DAZA 912,
ROUTED TO
RT34 22
ROUTED TO
RT3ACH 32.
HYDROGRARH AT
18

&£ C&Mb/ﬁco/ /Oaak Olscﬁof‘ﬁc /y

117, 1175 117,
.BE3 .BE3 L8683
230, 230, 225,

5.01 S8 MI

RUNDFF SUMNARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

MAX [HUN
STARE

TIME OF AVERABE FLOW FOR MAXIMUM PERIOD BASIN

PEAK AREA
72-HOUR

&-HOUR 24-HOUR

Seattey bash



2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED T0

HYDROGRAPH AT

3 COMBINED AT

DIVERSIDN TD

HYDRDGRARH AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TC

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

CBSB

RT98B

DASC

CBIC

RT9C

DAID

DyTO2

DYTO3

DvsD2

RT9D2

DA9A

RT36

DAH

CB3H

RT9H

13

960,

364,

964,

479,

1482,

1473,

231,

1671,

a8,

1309,

435,

430,

684,

12.39

12,58

12,58

12,38

362,

442,

444,

20, 20
44, 44,
44, 44,
19. 19,
99. 99.
98. 98,

9 9
109. 108,

2 2.
107 107
107, 107,
19. 19
88. 88.
88, 88,
17, 17.
17. 17.
26, 2.

.58

o
~J

.97

.21

c

ro

(2% ]
(X%

ra
[ )
©a

2.33

2.9

2,9




HYDROGRAPH AT

ROUTED T

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROSRAPH AT

3 COMBINED AT

ROUTED T0

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TC

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

RNSDZ

RENIDZ

DASE

CM3E

RTSE

DASI

LR3I

DBB

RNEL

RTRNEC

DASD

RTED

CRBD

RTCB

DASF

20

296.

294,

338.

316,

210,

2631,

206.

144,

402,

910,

143.

12.75

12.42

12.50

14.83

14.83

14,83

12,33

12.42

12.42

1

67.

46,

112,

193,

29
Jia

b1,

1,

33.

33

149,

149,

19.

19.

19.

(2% )
~

172,

79

19.

15.

15.

19,

19.

32.

17z,

19.

&5
al,

23,

18.

15.

3

(2 )

(28

.00

.00

.19

.19

.19

.16

.23

a0
£3

00

.00

.28

.28

41

.08

1291.40

14,

o2
og
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2 COMBINED AT

ROUTED TC

HYDROGRAPH AT

ROUTED 1O

HYDROGRAPH AT

3 COMBINED AT

ROUTED 1O

ROUTED 7O

2 CONBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

RTCBBF

RN3D{

RENSDI

DABE

CBf

RTDEA

CBAB

DALCA

DAL0B

CB10B

DVT

DV10B

RTIO0R

patoc

21

1029, 12.42

1027, 12,42

5857 12.58
a6, 12,87
214, 12,25

1227, 12,42

48, 15.17
48. 13.23
110, 15.00
110, 15,00
177, 12,25
176, 12,33
177, 12,25
330, 12,33
330, .08
0 .08

0 .08
214, 12.2%

168,

168.

29,

204,

48,

109,

24,

49,

49,

29,

47.

47,

14,

14,

47.

47.

7.

14.

14,

.49

.43

00

00

.61

.61

3.90

3.90

-t
o

12

.24
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2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED T0

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TD

HYDROGRAPH AT

ROUTED TO

J COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

CBioC
CR10C2
éTlOC
RN10B
RT10B2
DALLA
CB11A

DBD

RT11A
DAL1B

DRI{R

CB11E
RT11B
DAILD
CBI1D
RTILD

DAAD

22

214,

230,

230,

350,

(4%
e
ra

166,

303,

43,

177.

83.

(48 )
s
(=)

348.

83.

386,

386.

12.25

12.33

12,33

12,33

12,33

—
o
.
©n

12,25

12,67

2 17
Lsad

12,42

13.08

12,50

49,

49,

41,

24,

24,

130,

130.

26.

216,

216.

60,

£0,

14,

14.

~d

g4.

B4.

91,

&9,

60.

14,

14,

18.

84.

84.

91.

91.

.36

4.26

.00

.00

10

.10

.13

.
o
~a
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CBIIC 453, 13.00 262, 103. 103. 4.83
ROUTED TO
RTIIC 435, 13.00 262, 103, 103, 4.82
HYDRCGRAPH AT
DAL1B 132, 13,25 48. 12, 13. .18
2 COMBINED AT
CB11B 282, 13.08 310, 117, 7. 5.0t
DIVERSION TO
DVSH 250, 13.08 222, 9. 9. .01
HYDROGRAPH AT
DVEC 332, 13.08 8s. 22, 22, 3.01
ROUTED TO
RTBC 93.  14.25 74. 22, 22, 3.01
1343.72 14,25
HYDROGRAPH AT
RVSH 250, 12.23 222, 9. 9. .00
2 COMBINED AT
CBSW 43, 14,29 292, 17, 7. 5,01

#31 NORMAL END OF HEC-1 #32
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35th Avenue Detention Basin

The 35th Avenue Detention Basin side weir was designed utilizing
the broad crested weir equation. An incremental length of 10' was
used to derive discharges for heads from .10 ft. to 2.00 ft. Using
these discharges along with the staging table for the inlet channel
the side weir was analyzed. Discharges for each 10 ft. increment
were subtracted from the remaining flow until only 250 cfs
remained. From the results it was determined that a control
structure was necessary to increase the depth and therefore shorten
the length of the weir required.

The control structure serves a dual purpose in the design. 1In its
first stage it acts to increase the depth on the inlet channel to
increase discharge over the side weir until the detention basin
reaches capacity. At capacity, the side flow weir becomes
inundated and all channel flow continues downstream. At this
stage, the control structure is functioning as the 40 ft. emergency
spillway for the detention basin.
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35Th AV DETENTION BASIN -
SIDE WEIR ANALYSIS
SEPT 89

FILE: SIDE2.WK1

WEIR LENGTH AVAILABLE HEAI "Q" DISCHARGED Q" REMAINIKG
(CUMULATIVE) DOWNSTREAM OVER WEI

O

ty >
g -3
3

o)

a2

J
wm

0 1.3 0 582

10 1 34.6

(G}
o
~J
>
(O8]
w

N
(e}
[
<«
N
w
[o2]
w
} =
~3
o
w
rJ3

)
o
o
(Ne)
(]
w
B
£
w
ro
N
(X8 )
[

(VRN
{2
<«
co
o
o
V2N
e
-]
=
[eo]
(€8]
o

co
<D
[e=]
(]
[
rJ
.

o2
B
D
w
[ae]
(]
o

(- (=]
«©
[e) 3]
[e) < }
o o
[ o]
N~ ro
co <2
w )
o -]
(o] Lo
co on
ro [
(o] (o=}

o
N
O
(=]
(=2
[
[
(eo]
w
wn
B
(o]

4+
o
[e=]

—
e
[ &»)
o
o
oY)
(8]
.
(6=
w
rJ
cQ
NEN
4+
rJ
(=)

150 0.6 12.8 315.6 * 2.8

160 0.6 12.8 302.8 *

o
‘m

170 0.6 2.8 2590.0 * 2.8
1890 0.6 12.38 2772 * 2.8

190 0.6 12.8 264.4 * 2.8

* CONTROL STRUCTURE REQUIRED TO DEVELCP? HEAD




35TH AVE DETENTION BASIN
WEIR ANALYSIS
L = 10.00

BROAD CRESTED WEIR

Qw=CLH"1.5
H(FT) C Qw(CFS)
0.10 2.69 0.85
0.20 2.69 2.41
0.30 2,72 4.47
0.40 2.72 6.88
0.50 2:15 ©9.72
0.60 2.75 12.78
0.70 2.85 16.69
0.80 2.+85 20.39
0.90 2.98 25.44
1.00 2.98 29.80
1.10 3.00 34.61
1.20 3.08 40. 49
1.30 3.14 46 .54
1.40 3.20 53.. 01
1 .50 3.24 59.52
1.60 3.28 66.38
1.70 3.29 72.92
1.80 3.31 79.93
1.90 3.30 86.43
2.00 330 93.34
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FILE. .8

11215:38

DESIEN DATA

- AFEZOIDAL SECTION

[DTH AT BOTTOM..... 20  FEET :
SIDE SLOFE ON LEFT..... 2 /1

o
ot L -t
SIDE SLOFE DN RIGHT.... /1
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i 1 4 25 5. 8 4.77 e ] ;
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2.5 18 £2.5 5. 26 228,98
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-7 8 \g 3 07 £8.58 5:5 376.85
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3.7 26.55 101,38 £.54 E52.67
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From Eq. (5-37):
. H
. =822 + 0_40F

= 3.20 + 0.11 = 3.31

Then, from Eq. (5-34),

Q == CeIJeIJ¢§é
= 3.31 X 4.997 X (0.843)%% = 12.8 cu ft per sec

Horizontal Sharp-crested Weirs with End Contractions.
When the weir length L is less than the width of the channel b,
the weir opening is in the form of a notch, with the ends of the
notch having sharp edges and causing contractions in the same
manner as the horizontal portion of the crest. A much smaller
number of tests has been made on weirs of this type than on
weirs without end contractions.

Tests made by Francis! indicated that the effect of the end
contractions could be taken care of by reducing L in Eq. (5-10)
by 0.2H. The more recent work of Kindsvater and Carter!?
indicates that this procedure is not accurate for all conditions.
Efforts to compensate for the end contractions led to the
development of the Cipolletis weir.

This type of weir has ends which are not vertical but have a
slope of 1:4, horizontal to vertical. This slope was chosen to
provide sufficient additional discharge to compensate for the
end contractions. However, experiments by Flinn and Dyer?

and others indicate that the side slope of the notch should be
greater than 1:4. '

The experimentation by Kindsvater and Carter previously
reported (p. 5-9) included tests on horizontal weirs with end
contractions. Their procedure provides what is probably the
best available method for estimating the discharge through
rectangular notched sharp-edged weirs. The results are given
in the form of two figures which are reproduced here in Fig.
5-3a and b. In Fig. 5-3a is shown 2 curve relating kz to L/b,
and in Fig. 5-3b are shown lines of C. versus H/P for various
values of L/b, the top line being the line representing Eq. (5-37),
which applies to the case of L/b ='1. The use of these curves
will be illustrated by means of an example.

1 Op. cit.
2 A. D. Flinn and C. W. D. Dyer, The Cipolletti Trapezoidal Weir, Trans.
ASCE, vol. 32, 1894.

\
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L/b=10
4.0 1
A
. o
Ce 3.6 A G
| L AT e
+0.015 3.4 '
+0.010 ?——‘>--—"°//T\( L 0.4
k_ +0.005 3.2 |
o} —13 [ 0.2
-0.005 3.0 1
0O 02 04 06 08 10 0 0.8 1.6 24
L/b H/P

(a) (b)

F1c. 5-3. Coeflicients, horizontal sharp-crested weirs with end
contractions.

Ezample 5-2. . A rectangular notched sharp-crested weir
having a horizontal crest 3 t long located 2 ft above the bottom
is centered in a rectangular channel 5 ft wide. Determine the
discharge when the head is 0.40 ft.

= 3¢ = 0.60 — = 0.40/2.0 = 0.20

Then, from Fig. 5-3b,
C. = 3.19

Trom Fig. 5-3a, ky, = -+0.012, and taking &y = 0.003,

L. =34 0.012 = 3.012 ¢
and

H, = 0.40 4+ 0.003 = 0.403 {t
Then
Q = C.L.H3% = 3.19 X 3.012 X 0.4033¢

and making use of Table 5-1, if desired,
Q = 2.47 cu {t per scc

s L e ot s o
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10890.000  250.00
10830.000  381.00

10300.000  250.00
10900.000  381.00
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04-17-90

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION

16:42:09

SECND=  117.460
SECNO=  117.460

SECNO= 8737.000
SECNO=  8737.000
SECND= B737.000
SECNO= 8737.000
SECNO=  8737.000
SECNO=  8737.000

SECNO= -8737.000
SECNO= -8737.000

SECND=" 9000.000
SECNO=  9000.000
SECND=9000.000
SECND= 9000.000

SECNO= 9200.000
SECNO= 9200.000
SECND=" 9200.000
SECNO=  9200.000

SECND= 9400.000
SECNO=  9400.000
SECNO= " 9400.000
SECNO=  9400.000

SECND=  9466.000
SECNO=  9466.000
SECND=  9466.000
SECND=  9466.000

SECNO=  9486.000
SECND=  9486.000
SECNO= 9486.000

SECNO=  9530.000
SECND=  9530.000

349.10
330,02

349.11
350.03

PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=

I

2
2

1
2

1
1
2
2

LVl oS I

1
1
2
2

|
1
2
2
2
2
2

1

PROFILE= 2

3a

.00 .01 .00
.93 .01 .00
.00 .01 .00
.92 .01 .00

CRITICAL DEPTH ASSUMED
CRITICAL DEPTH ASSUMED

CRITICAL DEPTH ASSUMED

30.61
34.31

30.58
34.27

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TD BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
CRITICAL DEPTH ASSUMED

CRITICAL DEPTH ASSUMED
MININUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERRY
CRITICAL DEPTH ASSUMED
HINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERSY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MININUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

HYDRAULIC JUMP D.S.
HYDRAULIC JUMP D.S.

10.00
10.00

10.00
10.00

PASE
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0P HIGH4AY CFFSITE DRAINAZE 100 YEAR
£ 10 7TA AVENUZ MODIFIED TO 337K AVE BY DISO(S/8%
, 1955 FILE: 35074, IN?
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TINE Ik

PEaK  TiME OF
LN PEM
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30u. lu-be
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\TTER kasH
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i 1450 EAST INDIAN SCHOOL ROAD SHEET NO. OF

’ PHOENIX('SZZI)ZS;QQA_OZZ%N cacuateo sy /7R L oare_E =& -3 ?_
il j CHECKED BY MﬂC DATE b-&~ D5
. . SCALE

l oin to)) T o resncitres

TABLE 1

Return Period Precipitation Values (inches) t _
-_”—« (Yeaxs) 6 hour duration 24 hour duration _—
- ~- - Map Corrected Map Corrected o
‘ Value Value Value Value —
w g A
2 L& /.18 /Y V% —
Wi R : L P v [
» 5 /7 /. 68 2.0 /. 98 |
C 10 &0 c. 0 &% &85 1 T
.................. — . 1 S e i
25 &, o 2.4/ 2.8 2-89 L
¥ %t (9 g
A A e
| s0 .8 60 3.2 329
e =
1= V . [
100 B 3./9 3.8 2. 74 —
Y, = -0.011 +0.942 (X3/X,) i N
- ) > S IO SO T T
; Y10 = 0.494 +0.755 (X3/X,)
where Y, = 2 year 1 hour value . e
Y3100 = 100 year 1 hour value 31

X, =2yearb hour value from Table 1

X5 =2 year 24 hour value from Table 1 ; T
X3 =100 year 6 hour value from Table 1 w S S S W -
X4 = 100 year 24 hour value from Table 1 P

f)?éaé df.e'v%* +0.755 ((3.19)5+ 3;_7_4) . 2.;; IEdl

PPOOUCT 204 /NEB3/ Inc. Groton. Mass 01471




METTEE/McGILL/MURPHY

JoB

1450 EAST INDIAN SCHOOL ROAD SHEET NO. - OF
PHOENIX(.GI;?)Z;NQA_O%%CJIM CALCULATED BY MRL DATE 2-&-87
CHECKED avﬁﬂ( DATE o~Z £

SCALE

PO/H.A

J/ o Fensities [/ fon s

2 hour = 0. 341 (6 hour) + 0. 659 (1 hour)
" 3 hour = 0.569 (6 hour) + 0.431 (1 hour)

1
i
i

vP:'Oy

§P2yr = .341 (2/8) + . 659 (.93) = =7
P25 yr = - .341 (2.94/) + .659 (7.93) = 2.09

Pioo yr = - .341 (3./9:) + . 659 (2545)=&.77

-

.341 (2.80) + .659 (2.25,=2.497

: /2:#0://,

SFecip,totion

P&.{y/‘

__.__?.__.; p Y{' =:1.D_2§ = .51 (P24 - P6) =
By s L4z gy = len =
= 2.89-.51 (2847 241) = 2.02 T

/Osoyr'g 3§ 5’/(329 25’9)-5 ?aq -/

Pw/f-sw- 5/( 3.79-3.79) = 394 Rt

PXyr = .79 (Xyr 1 hr) =

Al

,7‘7 / 0. 73) 7 .73

Pes

W

.79(/93) = )52

Peo £ 719(2.25) = /78 7
) £ .%’7‘7(255) = lz2.l0) &

fre

-
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A RIZL,AA HIGHWAY DEPARTMENT

STRUCTURES SECTION
- HYDRAULICS BRANCH

e DRAINAGE WORKSHEET

DESIGN DATA ‘
/O

LOCATION DATA
Highway &u 7l’c:r Zoo,o Frequency years
Location 597 L) — 'szl'_/}u Pys 2. O in. Pp,= e -35  in. P= /. & in.
Project No. £ R /M (paa -0 - 305 AHW =
RUNOFF,CALCULATIONS
From *° To L W | D.A C Te I Q Channel So z n D v
Station Station {t. ft. 1 acy. min.| in/hr | cfs Type - ft/ft ft. fps
8125 YeBioo |/B35 4.9 jZ 1 4y lge | Y |.035| .6 | 2.5
168100 )| 57150 | 850 /. /o Jy | 8.9 o0Z |V |lozs | 13 29
o450 [1S5T15O 700 /-8 /0 4.4 i d o2 |7e lozs]| /2 /9
- . . M3
(0922100 [112 102 SH |~ 19 4.4 /7
L
b INLET CALCULATIONS Channel Type: Trapezoidal
Station Inlet Type Q HwW DHW Elev, | Dike Elev, Triangular
@ cis it,
@800 | c)5.30 (b 2.0 76 /330, 76 32,.20
— - ; >) y ; L3 Inlet Type: C-15.08
@ [/ 58 +50 |€/5.30 0’5/ (2 7 1329. 5o /330.D C-15.09
’ C-15.10
ED| o125 |C 5. 20 (Jb)) /7 7/ | J300.¢! - Sump Pipe Culvert
Chocked by: __Mf¢ Date: _I\/Z(/5F

Comiputed by: f? L@,Oez_

¥ Vtimote Section




ARIZL.«A HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

MRk DRAINAGE WORKSHEET

LOCATION DATA

)

DESIGN DATA

Tntals/

Sovtl Sh= NWEI?OO — JOBZ100

/o

Highway Dote=r Z—OOJO Frequency years
.. Location 5927 [, - 2675 L), Pg= 2.0 in. Posz 2. 35  in., Py /) in.
Project No. _LRM LH00-0-325 AHW =
RUNOFF CALCULATIONS
From To L w D.A.,| C Te 1 Q Channel So Z n D \'4
Station Station ft. ft. | acr. min,| in/hr | cf{s Type . ft/ 1t it. {ps
Nz
M. L. \//5 3400 //93+00| Joop /38 | 2.2 |.78]| /0 4. &f // T/ 0. L 00 (o F 035 | Lo | 2.2
e YW¥3r00 /1 33t00 |1oo0 1M138 (3.2 |.78 /] 00& & 235 | Lo |2
/33400 1129100 | 900 [M138 | 2.7 | .78 /0 cos | ¥ |.035
z4+00 )/ te0 | oo | /31 |D.4 |.82 8- 7 002z g lozs | -7 2.0
/12100 Neroo | Yoo |/3) |pz | 8¢ Y, 5 poz | 4 l.o35] .7 ).l
JOPT 100 //1Skoo 1202 | FY |2 | o5 P o0 “Y lozs| 10 |z.0
[083+00 ) OT771E0 'ﬂ*ea = 2.7 N7 coz | 4 035| /.2 | )13
n
\
G INLET CALCULATIONS Channel Type: Trapezoidal
Station Inlet Type Q HW DHW Elev. | Dike Elev. Triangular
cin it (i)
2/ Y6 32 > B2 / 5/ S22, 32298
CDlyeves = NSWETE , Dbl |/ ] / « A W4 Inlet Type: & 15, 08
l133t0090P . o 30, 06) | ) 51| )3 )55/ )3 /.0 C15. B9
gz? je319s5 9724 ¢ /530 bl | 1o 5l | /37). )1 131 & G-, 10
1/ 728D 430 15 30 5.7 .8 13 08. 4. - J308. P U]
I)13+450 290 F | 16,30 4.5 S | )307.3 e Surm P
S \Jfoy430 4oup ¢ 15.30,0b) 7.7 .5 | /360430 g Surmp
Coumiputed by: /7 L?pfﬁl Checked by: 4 Mec Date: \/21/ 89
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ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION |
HYDRAULICS BRANCH = Z’,ﬂf & 8
S 7o //02+52 - )Oo73 300
PAVEMENT DRAINAGE WORKSHEET
LOCATION DATA DESIGN DA TA
Highway 0(/7‘(3;" Zaa'ﬁ Frequency /ﬁ years
Location Pe=_ £.0 _in. Pyyu=_ &.35 in. P;= /. & _ in.
Project No. _RB M  @Io-0-30% T oy = i A n= .0/
a S——
RUNOFF CALCULATIONS Curb Height = ‘
From To L w D.A.| C T, I Q Q¢ QT So Sx z/n D T
Station Station ft, e, acr. min. | in/hr cfs cfs cis ft/ft ft/1ft " ik ft,
F — .
[192+50  floywol jso |z | T2y |19 | Lo 99| /o 1.0 |,0228| .0/7 2
W% ¢24  JprB+501774 (71 | 23 | .95 gL — |53 |l.g72] .02 Frags
1085457 /0B 400 |3 50 | P 7/ | . £7 | .95 o 4 3 |22 |l.oz7 |.0o2 )7 | 22
(085 ro0  J0RZ 170 (230 |*7/ | 37 | .95 X L5 = |.ez7 |.o= e | B
. 95
»95 1. | |
. 95 ¥ ¥
'
o~ INLET CALCULATIONS
Station Inlet Type D BN Qc= Qp - Q4
ft, cis
F*+ |\ Moy roo | ve-07 YWo e L¥ -
(G2l | 8B +.00 (Ve -07 “/#v <P 4.5 .8
@) fo85r00 |Je-07 “Y L E.7 il
(D083 +o0 |ve-07 “Yyo'SD 2./ —
Date:

Computed by: 42\ éQ,QQZ: '

* ,//’/ = %_’.’
XA Lo fem o
. "“\\ .

-

Checkead by:




1

il"c'\DJECT 703-1 .
12 Version: V70112.2 User S/N: 77010035 Run Date: 08-04-1988

i INLET NUMEBER &2 LENSTH 29.5 STATION 1088+S50 EB

TOTAL FEAK DISCHAREE = 5.30 (cfs)

'IGUTTER SLOFE = 0.0172 FT/FT FAVEMENT CROSS SLOPE = 0.0200 FT/FT
SFREAD W W/T SW SW/SX . Eo a S'W SE
. 12.23 0.0 0.00 0.0200 1.0 0.00 0.0 0.000 0.020
XXXXXXXXXX SLOTTED DRAIN INLET ON A ZONTINUDOUS GRADE XXXXXXXXXX
FEQUIRED LENGSTH= 44.7 EFFICIENCY= 0.86
. CFS INTERCEFTED= 4.54 CFS CARRYOVER= O0.76
INLET NUMBER &8 LENGTH 2€.8 STATION 1085+00 EB

TOTAL PEAK DISCHARGE = 32.20 (cfs)

1 ‘TTER SLOFE = 0.0270 FT/FT FAVEMENT CROSS SLOFE = 0.0200 FT/FT
1

SFFREAD W W/T SW SW/SX Eo Coa S'W SE
! 3.30 0.0 0.00 0.0200 1.0 0.00 0.0 0.000 0.020
!l XXXXXXXXXX SLOTTED DRAIN INLET ON A ZONTINUOUS SRADE XXXXXXXXXX

FEQUIRED LENSTH= 41.4 EFFICIENCY= 0.835

l CFS INTERCEFTED= 2.71 CFS CARREYOVER= 0.473
:i INLET NUMBER &9 LENSTH 23.5 STATION 1083+00 EB

TOTAL FEAK DISCHARIGE = 2.10 (cfs)
GUTTER SLOFE = 0.0270 FT/FT FAVEMENT CROSS SLOPE = 0.0200 FT/FT
SF‘F:EAD W W/T SW SW/SX Eo a S'W SE
734 0.0 0.00 0.0200 1.0 0.00 0.0 0.000 0.020

REQUIRED LENSTH= 34.7 B EFFICIENCY= 0.97
CFS INTERCEFTED= 2.03 CFS CARRYOVER= 0.07

&

f

l

i

‘. XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
1




- S W m = e —_— =
- aa —_— = —
- e s - I . » s
ARIZONA HIGHWAY DEPARTMENT |
" STRUCTURES SECTION /\4
HYDRAULICS BRANCH cin line =
PAVEMENT DRAINAGE WORKSHEET ST /2/0+w00 — SHq /09¢+2 va
LOCATION DATA DESIGN DA TA
Highway Ou/'cr- Zaa'p Frequency /7 years
Lmcakion Yy Pe=___2.0 _in. Pyy=_2.3%5 in. Pj=__ /) & in.
Project No, 20 -0 -305 . -
J M @do S Tall =y n=_,9/l>
RUNOFF CALCULATIONS Curb Height = &
From To L w D.A,| C Ta I Q O Qr So Sx z/n D T
Station Station ft, ft, acr, min. | in/hr cfs cis cfs ft/ft ft/ft ft, ft.
= =
/2/0+00 J206+50 | 350 7/ |57 || 0 |4y |29 | — |29 |.0060 |02 A
: - |4
wii . 95 _
J2ntt 0= 200100 650 X7/ | 1o . 95 4.4 2/l | . OF X wi e
(200200 _Y9Grtod Yoo |7/ | T e85 | .95 27 |,z 2.8 |.oz/ |.oy AR
104 +po_yn2i00 o |71 |* 82 | 95 3.4 — |34 1.4 |.0Z 22|/
(0P +24 _JJon +00 |3 T7¢ *7‘/ * .42 | .95 2.5 — 2.5 |.0094|.04 2l | 5.5
1/00+00  [/OLH +oo | OO 17/ * e | 95 Y / 2. 7 e 2.7 {0228 ] .02 . g
Q
o~ INLET CALCULATIONS
Station Inlet Type D Qg Qe= Qp - Q
ft, cis
VEAZ AR RAD 4./0,,0@ Seee 2. Y
38 |[fZpproo |C15.20 Sp: 3¢ 43 /
2o | ([P 00 | £15.30,50 =30 C.8 o
32 Yo7 1to0 | 1532, L=9F 5 e selb
Y (Y O220D ﬂfc. Slee e
iy {//0‘—/ 00 | fpe Silpeve
Computed by: __/VI ZO,,OG?_- Checkead by: Date:

* U/f/ 22lz) ‘/‘a

= /O 1P e ve




{

l INLET NUMEER =8 LENSTH 24.0 STATION 1200+00 EB

' TOTAL PEAK DISCHARGE = 4.40 (cfs)

SUTTER SLOPE = 0.0160 FT/FT PAVEMENT CROSS SLOFE = 0.0400 FT/FT
l SFREEAD W W/T SW SW/SX Eo a S'W SE
7.3 0.0 0.00 0.0400 1.0 0.00 0.0 0.000 0.040
l XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 26.7 EFFICIENCY= 0.98
CFS INTERCEFTED= 4.33 CFS CARRYOVER= 0.07
INLET NUMBER 36& LENSTH 24.0 STATION 1196+00 EB

TOTAL FEAK DISCHARGE = 2.80 (cfs)
SUTTER SLOFE = 0.0210 FT/FT FAVEMENT CZROSS SLOFE = 0.0400 FT/FT

READ W W/T SW SW/SX Eo a S'W SE
6£.01 0.0 0.00 0.0400 1.0 0.00 0.0 0.000 0.040

XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENSTH= 23.9 EFFICIENCY= 1.00
CFS INTERCEFTED= 2.80 CFS CARREYOVER= 0.00

LENSTH 48.0 STATION 1103+00 EB

3.00 (cfs)

ISCHARGE =

TOTAL F

I GUTTER SLOFE

FAVEMENT CROS OFE = 0.0200 FT/FT

0.01 I/FT

Eo  a S'W SE
0.00 0.0 0.000 0.020

SFREAD W W/T SW
10.27 0.0 0.00 0.020

US BRADE XXXXXXXXXX

XXXXXXXXXX SL DFEAIN INLET ON A CON
FEQUIFED 5TH= 33.1 EFFICIENC .00
CFS -HNTERCEFTED= 3.00 CFS CARRYOVER=




l INLET NUMBER 32 LENSTH 48.0 STATION 1105+00 EB
TOTAL PEAK DISCHARGE = 23.40 (cfs)
SUTTER SLOPE = 0.0140 FT/FT PAVEMENT CROSS SLOFE = 0.0200 FT/FT

SFREAD W W/T - SW SW/SX Eo a S'W SE
10.76 0.0 0.00 0.0200 1.0 ' 0.00 0.0 0.000 0.020

XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX

REQUIRED LENSTH= 34.8 EFFICIENCY= 1.00
CFS INTERCEPTED= 3.40 CFS CARRYOVER= 0.00

INLET NUMEBER FS LENSTH 24.0 STATION 1100+00 EB
TOTAL PEAK DISCHARBE = 2.20 (cfs)
SUTTER SLOFE = 0.0084 FT/FT FAVEMENT CROSS SLOFE = 0.0400 FT/FT

" 'READ W W/T SW SW/SX Eo a S'W SE
€.52 0.0 0.00  0.0400 1.0 0.00 0.0 0.000 0.040

XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX

I FEQUIRED LENSTH= 16.4 EFFICIENCY= 1.00

CFS INTERZEFTED= 2.20 CFS CARRYOVER= 0.00

INLET NUMBER PS LENSTH €£0.0 STATION 1104+00 EB
TOTAL FEAK DISCHARGE = 2.70 (cfs)

GUTTER SLOFE = 0.0228 FT/FT FAVEMENT CROSS SLOFE = 0.0200 FT/FT

SFREAD W W/T SW SW/SX Eo a S'W SE
9.01 0.0 0.00 0.0200 1.0 0.00 0.0 0.000 0.020

XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 36.6 EFFICIENCY= 1.00
CFS INTERCEFTED= 2.70 CFS CARRYDOVER= 0.00




,
-l

INLET NUMBER LENGTH 30.0 STATION 1102+50

TOTAL FEAK DISCHARGE = 1.70 (cfs)

GUTTER SLOFE = 0.0228 FT/FT FAVEMENT CROSS SLOPE = 0.0400 FT/FT
SPREAD W W/T SW SW/SX Eo a S'W SE
4.91 0.0 . 0.00 . 0.0400 1.0 0.00 0.0 0.000 0.040
— XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
FEQUIRED LENGTH= 13.9 EFFICIENCY= 1.00
CFS INTERCEFTED= 1.70 CFS CARRYOVER= 0.00
INLET NUMEER LENGTH 26£.8 STATION 1104+50 EB
TOTAL FEAK DISCHARGE = 1.40 (cfs) '
SUTTER SLOFE = 0.0228 FT/FT FAVEMENT CROSS SLOFE = 0.0170 FT/FT
. SFEEAD W W/T SW SW/SX Eo a S'W SE
7.80 0.0 0.00 0.0170 1.0 0.00 0.0 0.000 0.017
XXXXXXXXXX SLOTTED DREAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 30.6 EFFICIENZY= 0.98
CFS INTERCEFTED= 1.37 CFS CARREYOVER= 0.03
INLET NUMEBER LENGTH 10.4 STATION 1105+00 EB

TOTAL FEAK DISCZHARSGE = 3.00 (c-fs)

SUTTER SLOFE = 0.0140 FT/FT FAVEMENT CROSS SLOFE = 0.0200 FT/FT
SFREAD W W/T SW SW/SX Eo a STW SE
9.07 2.0 0.22 0.0833 4.2 0.62 3.0 0.126 0©0.038
XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIFRED LENGTH= 12.7 EFFICIENCY= 0.935

CFS INTERCEFTED= 2.86 CFS CARRYOVER= ©0O.14
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ARIZONA HIGHWAY DEPARTMENT

STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

LOCATION DATA

Z/%Zs ?/ ,@0(//70/

/2l +02 > [pBO +0O

DESIGN DATA

Highway Ou/'or- laa'ﬂ Frequency P years
Location Py E. o in. Pys= Z.I3S5 in, Py= J, G in.
PrOJ'ECt No. EG/\" @4&‘&"“5“ Tall - /§J n= ’ﬂ/é
RUNOFF CALCULA TIONS Curb Height =
From To L w | D.a.| C T, i Q Q. | Qr Bs Sx | z/n D T
Station Station ft; fts. acr, min. | in/hr cis cis cfs ft/{t ft/ft ¢, ft,
Vpor00  Slosroo| caolf72 | fo |25 g9 142 |. 42 |lo=sg|-0Z 2/ 1 11
S04 1079 2090|200 P72 " | .98 g 1.8 2.7 .04 |02 20| &P
N76+Ey  JoFovwoo lpzd |*7) | Lo | .95 y.2 | ¥.2 Loy | .23 23 | 1.3
Jogor00  /OBeron Yoo |7/ | s |95 2.7 .3 SO0 |lppa7| .02 8 | 9
. T :
Joaz 7, Jogoror | 250 |T71 P19/ | .95 38 |47 |52 |.o/F | .0z 22 | 2/
SHY T O +00 595 | 2587 .3 . 95 4 d )9
a
o~ INLET CALCULATIONS
Station Inlet Type D Q Qc=Qp - Q4
ft. cis
35 | 2/oe 400 | L1530 L= 4O 3.5 .G
Y |\2/07r00 1532, 42 48 Z. 7 gt
oY |\e2otoo Ve -07, L= 3& 2.9 . 3
70 |foft Oon |UC-07, L= 40 20 e
02 (08018 |ve-0) W[OS0 L2 —
Computed by: __/VI Z-O,,OGZ_- Date:

X U mote
** Toncl/odes

SHo
£ )£ ODtOO— L FYE

Checkad by:
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ARIZONA HIGHWAY DEPARTMENT

STRUCTURES SECTION Ma 0 Line Vet )&(///)_Qé
HYDRAULIGS BRANGH SHo )2 0w00 —
PAVEMENT DRAINAGE WORKSHEET

LOCATION DATA DESIGN DATA
Highway Ouvr=r Zao'p . Frequency i years
Location. . Pg= Zul? in. Pyy= .25 in. P1= /& in.
Project No. RPLBM  GIo-O0 -30%5 Tall = n= .o/
RUNOFF CALCULATIONS ' ' Curb Height =
From To L w D.A,| C - o I Q Qc Qr Sh Sx | z/n .
Station Station ft. ft, acr. min. | in/hr cfs cls cfs ft/ (¢t ft/ £t " ft,
— ' 208383550 X7/ 2,57 | .95 s 24 .o |.o21 2] | 1O
oLt )2ostoc | 20 [F7z | L . 95 2.5 —_ S8 |.o058|.022 2z | yo
Zo3r00 78200 \sewo | K77 | B2 | .95 .Y | = S.4 |.0/23]0% 28| 7
1958700 /193100 | 500 |*7/ | . H2 |95 2.4 -2 |24 | o22].02 28 | fe e
Ysvrno  paerod |spo X7/ | .82 | .95 | Zy | — |39 loog .0z 24 | j=
[0 Q124 /00400 S7¢ %2 .62 95 ' A & = 2.0 |,o083|-09 -Z 7
Q 3
o\ INLET CALCULATIONS -
Station Inlet Type D Q Qe= Qp =~ Q4
ft, cis
Yip | 208+ 38 | Cr15. /0 L= /9 A d -
y Rk 202 ror | e -07 S w0l i End e
## |/ TF700 |Je-07 Y/ 305D 3.2 < B
23\ F3 00 |Ue-07 “Yop' S 3.6 -
20 |\ nYerten | jc-0) ) 2S00 3.Y —
GO NP0+ | ~,5.30, C&'sp Z. (o
3 i . Pl

Computed by: __/ V| Looe 2 Checkad by: Date:

F* D/ rmote
P Sl
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.IN‘-ET NUMBER 44 LENGTH 18.0 STATION 1208438 WB

' TOTAL FEAE DISCHARGE = 2.40 (cfs)

SUTTER SLOFE = 0.0060 FT/FT FAVEMENT CROSS SLOFE = 0.0200 FT/FT
SFREAD W W/T SW SW/SX: Ec a s'w s
9. 96 2.0  0.20 0.0833 4.2 0.57 1.5  0.062 0.0S€
XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIFED LENSTH= 12.5 EFFICIENCY= 1.00
| CFS INTERCEFTED= 2.40 CFS CARRYDVER= 0.00
.(/ -_: \ ’O




INLET NUMEEF: PS LENSTH €0.0 STATION 1133+00

TOTAL FEAE DISCHARIGE 3.60 (zfs)

BUTTER SLOFE = 0.0212 FT/FT FAVEMENT CROSS SLOFE = 0.0200 FT/FT
SFREAD W W/T SW SW/SX Eo a S’W SE
10.17 0.0  0.00  0.0200 1.0 0.00 0.0  0.000 0.0Z20
XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS SRADE XXXXXXXXXX
REQUIRED LENSTH= 40.4 EFFICIENCY= 1.00
CFS INTERCEFTED= 2.€0 CFS CARRYOVER= 0.00
INLET NUMEER 30  LENSTH 24.0 STATION 1146+00 WE s

TOTAL FEAE DISCHARGE = 3.40 (cfs)

SUTTER SLOFE = 0.0048 FT/FT FAVEMENT CROSS SLOFE = 0.0200 FT/FT
SFREAD W W/T SW SW/SX Eo a ST W SE
12.10 2.5  0.21 0.0667 3.3 0.55 1.4  0.047 0.046
XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
FEQUIFED LENSTH= 15.4 EFFICIENCY= 1.00
CFS INTERCEFTED= 3.40 CFS CARRYOVER= 0.00
INLET NUMBEFR LENGTH 7.2 STATION 1100+00 WE

TOTAL FEAK DISCHARIS

GUTTER SLOFE = 0.0083

SFREAD W W/T SW/S8X Eo a S'W
€.40 2.0 0.31 0. 2.1 0.70 3.0 0.127
XXXXXXXXXX CURB INL CONTINUOUS GRADE XXXXXXXXXX

EFFICIENCY= 0.9&
CFS CARRYOVER= 0.11

FREQUIRED LENGTH=
CFS INTERCEFTED=

ENT CROSS SLOFE = 0.0400 FT/FT --

SE
0.128

i




INLET NUMEEFR _ LENSTH 13,

TOTAL FEAK DISCHARGE = 2.40 (cfs)

GUTTER SLOFE = 0.00E0

CROSS SLOFE = 0.0210 FT/FT

SFEEAD W W/T Eo a S'W SE
9.67 2.0 0.21 0.55 2.0 0.125 0.030
XXXXXXXXXX CURE I T ON A CONTINUDUS GEADE XXXXXXXXXX
FREQUIRED LENETH= ~3.95 EFFICIENZY= 1.00
CFS INTERCEFTED= 2.40 CFS CARRYOVER= 0.00
INLET NUMEEF PE LENSTH 40.0 STATION 1203+OD—NB
TOTAL FEAE DISCHARGE = 2.50 (cofs)
GUTTER SLOFE = 0.0038 FT/FT FAVEMENT CROSS SLOFE = 0.0220 FT/FT
SFREAD W W/T SW SW/SX Eo a S'W SE
9.66 0.0 0.00 0.0220 1.0 0.00 0.0 0.000 0.022
XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
FEQUIRED LENSTH= ZE£.0 EFFICIENCY= 1.00
CFS INTERCEFTED= 2.350 CFS CARRYOVERE= 0.00
INLET NUMEER /oS LENGTH 20.0 STATION 1138+00 WE
TOTAL FEAK DISCHARGE = 3.40 (cfs)
GUTTER SLOFE = 0.0133 FT/FT FAVEMENT CROSS SLOFE = 0.0400 FT/FT
SFREAD W W/T SW SW/8X Eo’ a S'W SE
£.56 0.0 0.00 0.0400 1.0 0.00 0.0 0.000 0.040
XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENSTH= 235.3 EFFICIENCY= 0.S4
CFS INTERCEFTED= 3.20 CFS CARRYOVER= 0.20




. FEDJECT 703-1

fiﬁ

FRINTER OFF
** FRINTER HAS BEEN/TURNED OFF

[FOS——

INLET NUMEBEFR 35 LENGTH '26.8 STATION 2Z106+00 LT

PR—

TOTAL FEAK DISCHARGE = 4.30 (cfs)

GUTTER SLOFE = 0.0228 FT/FT FAVEMENT CRDSS SLOFE = 0.0200 FT/FT
SFREAD W W/T SW SW/SX Eo a S'W - SE

5 10.72 2.0 0.13 0.0Z00 1.0 0.42 0.0 0.000 0.0Z20

{

: XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX

FEQUIRED LENSTH= 44.5 ‘ EFFICIENCY= 0.81

l CFS INTERCEFTED= 3.48 CFS CARRYOVER= 0.82

% T T T T T T P E P e S SN e
INLET NUMBER 24 LENSTH 22.0 STATION Z103+00 WE

TOTAL FEAK DISCHARGE = 2.90 (-fs)

s

| ;7 BUTTER SLOPE = 0.0141 FT/FT FAVEMENT CEOSS SLOFE = 0.0200 FT/FT
| .
3 SFREAD W W/T SW SW/SX Eo a ST W sE
10.12 2.0 0.20 0.0200 1.0 0.44 C.0 0.000 0.020
YXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
FEQUIRED LENETH= 32.7° EFFICIENCY= 1.00
CFS INTERCEFTED= 2.90 CFS CARRYOVER= 0.00

" HEC1Z Version: V7011Z2.2 User S/N: 77010035 Fun Date: (0&-Z21-13



I - t
l Y PROJECT 703-1
HEZ1Z Version: V70112.2 User S/N: 77010035 Fun Date: GE-3C—13228 [
; INLET NUMEEFR &4 : LENGTH 20.0 STATION 1090400 WE _—
TOTAL FEAE DISCHARGE = 4.20 (of3)
GUTTER SLOFE = 0.0141 FT/FT FAVEMENT CES2Z SLOFE = 0.0200 FT/FT
SFREAD W W/T En a S* 1 cc {
11.23 2.0 0.1B AT .0 0.44 0.5 Q.0Z0 0.023
YXXXXXXAXYXL~SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX [
REQW2FED LENGTH= 50.6 EFFICIENCY= Q.85 l

CFS INTERCEFTED= 3.358 CFS CARRYOVER= 0.62

STATION 1086+00 WE

-
=
=
m
-]
=z
=
==
e
m
p-.
-
m
=z
[
—
XI
[N
m
0

TOTAL FEAK DISCHARGE = S.00 (cfs)

| GUTTER SLOFE = ©.0Z27 FT/FT FAVEMENT CROSS SLOFE = 0.0200 FT/FT
SFREAD W W/T SW SW/SX Eo a S*W sE
8. 98 2.0 0.22 0.0400 2.0 0.54 0.5  0.020 0.03t !

XXXXXXXXXX SLOTTED DRAIN INLET ON A CCNTINUOUS GRADE XXXXXXXXXX
2

FEQUIRED LENSTH= 23.5 EFFICIENCY= 0.93 - E
CFS INTERZEFTED= Z.96 CFS CARRYOVER= 0.04 ‘
{
!
{

INLET NUMEER &4 LENSTH 24.0 STATION 1030+00 WE

TOTAL FEAK DISIHARSE = 4.20 (cfs)

GUTTER SLOFE = 0.0141 FT/FT FAVEMENT CROSS SLOFE = 0.0200 FT/FT

z |
| SFREAD W W/T SW SW/SX Eo a S'W -SE
11.29 2.0 0.18 0.0400 2.0 0.43 0.5 0.020 0.0239
i
f XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUQUS GRADE XXXXXXXXXX
FEQUIRED LENGTH= 30.6 EFFICIENCY= 0.94 i
CFS INTERCEFTED= 3.S3 ‘ CFS CARRYOVER= O0.27 i

L e

I En T N BE A S S R TS BN D B e B e E.
: . o ;
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ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION . R | S
HYDRAULICS BRANCH /1200 Lype P ST B i e et

r :

PAVEMENT DRAINAGE WORKSHEET

LOCATION DATA DESIGN DATA
Highway Oufcr Zaaﬁ _ Frequency /7 years :
Location Pp=s 2.0 in, Pyy=__ 35 in, Pz /& in.
Project No, LPON  wdo-O-305 T = 2 B®
all — L,
RUNOFF CALCULATIONS Curb Height = 7
From To L w D.A,[ C Te I Q Qc QT So Sx z/n D y
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1z Version: V70112.2 User S/N: 77010035 Run Date: 07-27-1588

?I INLET NUMBER 80 LENSTH 32.0 STATION 1068+28 RT
]
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TOTAL FEAK DISCHARGE = 2.60 (cfs)

iI GUTTEF;: SLOFPE = 0.0047 FT/FT FPAVEMENT CROSS SLOFE = 0.0200 FT/FT
' SFREAD W W/T SW SW/SX Eo a S'W SE
i I 11.94 2.0 0.17  0.0200 1.0 0.39 0.0 0.000 0.020

] XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
{ REQUIRED LENGTH= Z22.4 EFFICIENCY= 1.00
{ CFS INTERZEFPTED= 2.&0 CFS CARRYOVER= 0.00
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