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ADDENDUM TO SHEA-SCOTTSDALE
MASTER DRAINAGE PLAN FOR AREA
WEST OF SCOTTSDALE ROAD

INTRODUCTION

This addendum addresses the area west of Scottsdale Road, thus, completing the
Shea-Scottsdale Master Drainage Plan reviewed and approved by the City of
Scottsdale previously for the area east of Scottsdale Road.

At the time the original Master Plan was prepared, uncertainties about the future
of the proposed Gary Detention Basin prevented us from reaching any firm
conclusions as to the adequacy of the existing 71st Street Channel. The original
report does, however, contain all the information on the area west of Scottsdale
Road and should be referred to (copy attached in the Appendix).

Gary Basin is presently under construction and as a result, we have been able to
finalize our model of the drainage area contributing to the 71st Street channel.

ANALYSIS PROCEDURES

The Corps of Engineer's HEC-1 Hydrologic Model was used to model and analize the
west side drainage area. The capacity of the existing 71st Street Channel

between Gold Dust Avenue and the Berniel Channel was determined based on field
survey and a standard analysis based on the Manning's Equation. A new channel was
also sized based on preliminary proposed configuration and the design discharge
obtained from the HEC-1 Model.

Current precipitation data and a one hour duration design storm was used in the
HEC-1 Model as opposed to the original data used in the PVSP report.
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RESULTS

The effect of the Gary Basin Detention structure is negligible because of the
larger upstream contributing area than that assumed in the PVSP Study. Once the
PVSP plan is fully implemented, the basin should work as designed.

The peak discharge for the 100 year event entering the 71st Street Channel with
Gary Basin in place is 1773 cfs (based on existing conditions not with PVSP's
proposed upstream diversions which have not yet been installed).

The capacity of the existing channel betwean Gold Dust and the Berniel Channel is
1701 cfs (see Appendix for characteristics).

The proposed trapezoidal channel with 4:1 side slopes and 22 foot bottom width
would need to be 6.08 feet deep without freeboard. The current plans are to put
some gentle curves into the channel instead of its current straight alignment.
The only possible effect on the channel hydraulics would be favorable by
flattening the slope and decreasing velocity, although, no significant change in
slope can be detected.

SUMMARY

The existing 71st Street Channel south of Gold Dust Avenue is just barely
adequate, as is for existing watershed conditions, although, it has no freeboard.

The new proposed channel should be designed for 1800 cfs. Our HEC-1 Model, which
generated a peak of 1773 cfs, reflects existing conditions only with the new Gary
Basin in place. We did not assume the planned upstream diversions in the PVSP
report were in place, we feel that it is not appropriate to design for the
original 1100 cfs prior to the upstream diversion work, proposed in the PVSP plan
being fully implemented.

Retention on the parcels adjacent the 71st Street is not recommended since it
would have no effect in reducing the peak discharge entering the Berniel Ditch.
Analysis of the HEC-1 Model shows that contributing areas H, I and J peak so
rapidly compared to the peak for the entire area that they have no affect at all.
De1ayi?g runoff with onsite detention could actually have a detrimental effect by
releasing runoff when the main channel is peaking. -
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FLOOD 1IYDROGRAPH PACKARE HEC-1 (IBH XT S12K YCRSION) -FEB 1,1945
U.S. ARMY CORPS OF EHGIMEERS, THE HYDROLOGIC EM E%HEEFINB CEHIER, 609 SECOND STREET, DAVIS, CA. 93016

THIS HEC-1 VERSION CONTAINS ALL CPTIONS EXCEPT ECONMUMICS, AHD THE NUMBER OF PLANS ARE REDULED T0 3

i HEC-1 INPUT PAGE |
LIKE 0....... 1 IR /S S IR A5 aseme T— Aceeenn. ezt RS JURR 1
l ID SHEA-SCOTTSDALE MASTER PLAH
2 1D HYDROGRAPH AMALYSIS
3 D 71ST STREET
4 . CHANHEL
9 D FOR
A 1D 100 YEAR FLOGD
7 ID BY
g D COLLAR WILLIAHS AND WHITE EMGRS.
3 ID PHOENTX ARIZOHA
10 1D SEPT 1985
11 b (REY HARCH 1237)
¥DIAGRAN
12 IT - 1 29MARS7 1200 200
13 10 5
14 KK A+B - DRAINAGE AREAS - 6ATH PLACE ABOVE CACTUS
13 BA  1.30
16 PH ; 0.71 140 2.46
17 LS 97
8 ©UD 0.846
19 KX 68DIV DIVERT PORTION OF AtB DRAIMAGE AREAS TO 71ST CHANNEL
20 £ DIVERT FLOW T0 71ST CHAMHEL FROM 63PL
21 DT AEDLY
22 DI 0. 100. 275. 500. 1000, 2000.  3000.
23 Dq 0. 100. 275. 275. 273. 275. 275.
2 KK A1BR ROUTE THE REMAINING UPSTREAN FLOHS T0_LARY FOﬁD DETEHTION BASIN
2 RY 1000 0.0063  0.15 TRAP 30
b RK 500 0.0063  0.30 ]rﬂP 10 4
27 R¥ 1800 0.0063  0.13 TRAP MU 1
28 KE  CAREA C DRAINAGE AREA
27 BA  0.2525
a0 L3 96
31 U 0.36
;% &E CPl . (HYDROGRAPH AT GARY ROAD DETEMTICN DASIN)
BN [4
34 KX BASIN - GARY ROAD DETEHTION RASIH
39 RS 1 ELEY 52.58 _
36 34 0 1127 147.1 174.58 198.8 216.4 23395 257.5 268.6 402.3
37 S 02,7 ar |
38 SE 52.58 o4 23 9 37 9a 39 60" 60.63 Al
39 SE AL.63
40 Sy 0 40.04
41 SE 52.58  AL.AS
42 KK £0"D DIVERT LOW OUTLET FIPE FLOY FROM GARY ROAD BASIH
43 DT 40D
44 DI 0 100 270 500 1000 2000 300D
43 o 0 100 270 270 270 270 270 4
HEC-1 IHPUT PAGE 2
LIHE . | | —— Lmoisins s Jeennn : S ey Bluiss s wiwre F s cmieresls L e 9. e 10
46 KK RBASM
A7 Rk 3500 0.0020  0.20 TRAP 16 4
q k¥  DAREA - DRAINAGE AREA D (71ST ST DRAINAGE AREA ABOVE CACTUS ROAD)
49 BA 0.39
30 LS 97
5l Up 0.528

52 KK GADIV RETRIEVE



y v s 44 L b 2Ylkes Leao

53 ol 0 1 120 165 210 250 250 200 140
54 01 90 30 0

57 . kk  ReBDLV

58 RE 1600 0.003  0.15 TRAP 30 1

59 Yt cP3 (COMBIMED AT CACTUS AND 71ST STREET)

60 iy 2

61 KX RCPS ROUTING OF CP3

62 RE 4000 0.0064  0.20 TRAP 12 2

63 KK CACBA OUTELOW FROH CACTUS ROAD DETENTION BASIN

6 BA 224

£5 (] 9 29MARR7 1200

66 0l 0 e03 P13 221 228 236 246 263 263 263
] ol 263 263 263 253 252 252 251 5L 280 249
64 o 249 24k 247 246 245 245 244 M43 2420 24
69 al 240 239 23 37 2% 235 234 233 232 26l
70 KK RBASIN ROUTING OF 40" PIPE FLGY

71 RC 4000 0.00425  0.10 CIRC 5

72 gg ESRg? DRAINAGE AREA E (RUNOFF FROM SOUTH CACTUS AHD HORTH OF GARY RUAD)

1 = .

7 LS 9%.

75 D 0.40

76 Kk 60" RETRIEVE

77 BA 1

78 it 6 29ARE7 1200

79 01 0 20 40 &Y g 1o 1300 150 175 19§
40 ol 215 240 265 260 250 235 25 9215 200 185
8l ol 10 160 145 135 12 110 95 80 70 55
32 al 45. 30 2 5 0

83 Kk Re0" '

24 RE 800 0.00375  0.10 CIRC 5

i HEC-1 INPUT PAGE 3
LINE 5 - Bl s 3ot ket £ B s e R i A . 10

55 KK CP4  (HYDROGRAPHS AT GARY RUAD

26 HC 4

87 KL RCP4 -ROUTE COMBINED HYDROGRAPHS

i RE 1400 0.0064  10.20 TRAP 12 2

29 KK FAREA - DRAINAGE AREA F

90 BA  0.079

] LS 9%

22 Up 0.474

93 KK GAREA - DRAINAGE ARCA G

94 B4 0.14

95 LS 2

% U 0.30

97 KK CPS  (SHEA 71ST CHAHHEL AT SHEA BLVD)

28 e 4

99 KE RCPS - SHEA TO GOLD DUST
100 RE 1400 0.0043  0.20 TRAP 2 3

101 KX HAREA - DRALNAGE AREA H

102 B4 0.04

103 LS 9%

104 U 0.10

103 K{  IAREA - DRAINAGE AREA I

106 BA .06

107 LS 9%

108 w22

109 KK CP6 (COMBINED AT GOLD DUST)

110 He 3

11 KK ROP6 - GOLD DUST T0 BERMIEL CHANNEL

112 RE 1200 0.0043  0.20 [RAP 19 3

113 KX JAREA - DRAINAGE AREA J

114 BA .06

LS %,

16 o .22
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118 HE 2
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1
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Ho. (.) COMHEGTOR (¢---) RETURN OF DIVERTED OR PUMPED FLOY
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21 R ) 6301V
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y
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20 CAREA
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y
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y
61 RCP3
83 ) ! CACBA
, ) y
) =" v
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y
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Q
111 RCPS_
113 JAREA
117 1 A .
l(t*t) RUHOFF ALSO COMPUTED AT THIS LOCATION
1 S S
. FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENEiEEERING CENTER, 409 SECOND STREET, DAVIS, CA. 95616
SHEA-SCOTTSDALE MASTER PLAH
HYDROGRAPH ANALYSIS
71ST STREET
CHANHEL
FOR
100 YEQR FLOOD
COLLAR WILLIAMS AND WHITE EHGRS.
PHOENIX ARIZOHA
~ SEPT 1985
(REY MARCH 1747)
13 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
0SCAL 0. HYDROGRAPH FLOT SCALE
IT HYDROGRAPH TIME DATA
NIIN 1 HIHUTES IN GOMPUTATION INTERVAL
IDATE 291MARS7 STARTING DATE
ITINE 1200 STARTING TIHE ‘
N 200 HNUMBER OF HYDROGRAPH ORDINATES
HDDATE 29MARS7 ENDING DATE
NDTINE 1519 - ENDING TIHE

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE.  3.32 HOURS

ENGLISH UNITS
YALUE EXCEEDS TADLE IN LOGLOG 01667 01647 1.00000

UHIT HYDROGRAPH TRUNCATED FRUM 256 T0 150 INT  ERVALS
YALUE EXCLEDS TABLE IN LOGLUG 01667 01667 1.00000
YALUE EXCEEDS TABLE IN LOGLUG .0les7 01647 1.00000

UNIT HYDROGRAPH TRUNCATED FROM 160 T0 150 INT  ERVALS

YALUE EXCEEDS TABLE IN LOGLOG 01667 - 01667 1.00000
VALUE EXCEEDS TABLE IN LOGLOG 01667 01667 1.00000
YALUE EXCEEDS TADLE IN LUGLUG 01667 01667 1.00000
VALUE EXCEEDS TABLE IN LUGLOG .01667 01667 1.00600
YALUE EXCEEDS TABLE IN LOUGLOG 01667 01667 1.00000
VALUE EXCEEDS TABLE IN LOGLOG 01667 01667 1.00000

’ RUNOFF SUIMARY
FLOW TN CUBIC FEET PER SECOMD .
TINE TH HOURS, AREA IN SQUARE MILES

PEAK  TINE OF AVERAGE FLOW FOR MAXIHUM PERIOD Bégég HAXTHUH TIME OF
A

OPERATION STATION FLOH PEAK STAGE HAX STAG
t 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
t A+B 1703.  1.42 614. 614. Al14. 1.50

DIVERSIOH TO . - s v en



T HYDROGRAPH AT

ROGUTED TO

HYGROGRAPH. AT

2 COMBINED AT

ROUTED TO

DIVERSIGN TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

2 COMBIKED AT

ROUTED TO

HYDROGRAPH AT

ROUTED T

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED Ta

4 COHBINED AT
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HYDROGRAPH AT

HYDROGRAPH AT
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HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT
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&8DIY
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Pl
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60"D
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RBASN

DAREA

63DIY
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CP3

RCP3

CACBA
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EAREA

60" R
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FAREA

GAREA

CPS

RCPS
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CPb

RCPA

HYPRoGRAPH AT

1428.
1418.

a0l.

1203.

1002.

&00.
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263.
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1559
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131.

S11.

1717.
152.
159

1717.

1676,

r~o
.

ro

F
O

.30

.90

2
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[Sa]
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.97

.62

WA

.27

420.

413.

a0,

923.

420.

413.

67.

6l.

999

222.
205.

241.

358.
921.

16.

79.

420.
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9.
244.
222.
161.

67.

650.

3.
998.

221.
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.31

14

1
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+ - cpP7 1676. 2.37 9483. 948. 948. 7.07

Kbk HORMAL END UF HEC-1 ¥




MASTER DRAINAGE REPORT AND PLAN

SHEA SCOTTSDALE MASTER PLAN

Prepared for

- - N &I BN = .
{ i | f

Herberger Enterprises, Inc.

r 7

August 16, 1985
Revised: October 8, 1985

By

Collar, Williams, & White Eng., Inc.
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Collar, Williams & White Engineering, Inc.

SonD . o, Consulsing Engineers cromtsme

President

ROBERT R. WAGONER, P.E., R.L.S. 2702 N. 44th Street, Suite 205-B LES F. OLSON, PE., R.LS.
Vice President : Phoenix, Arizona 85008 ?SESL '{i‘i‘iéiééxﬁf '&::L‘S'
(602) 957-3350 WM. ROSS NELSON, R.L.S.

GERALD RASMUSSEN, R.L.S.

' N .l

October 9, 1985

Charles D. Connett, P.E.
Senior Civil Engineer

City of Scottsdale

Project Review

3939 Civic Center Plaza
Scottsdale, Arizona 85251

T . e

Re: Shea-Scottsdale Master Drainage Plan
C.W.W. NO. 850827

Dear Mr. Connett:

'

Enclosed is the Final Shea-Scottsdale Master Drainage Plan for the
Herberger Properties East of Scottsdale Road.

|

We have addressed the additional points brought out in your October 4,
1985, review. We have added to the Appendix: Section 4 on street
drainage calculations and catch basin information as requested; a
discussion of channel design assumptions discussing slope protection
and landscaping following Section 2; and added scupper or catch basins
where indicated on the drainage map.

Tl N

We hope this satisfactorily meets your requirements. If your have any
questions or comments, please do not hesitate to contact us.

Respectfully submitted,
COLLAR, WILLIAMS & WHITE ENG., INC.

< //
L/y £ 7

Collis Lovely, Sen#¥06r Hydrologist

CL/cy

'l Tl N .

Scottsdale Office:
2922 N. 70th Street
Scottsdale, Arizona 85251

(602) 947-5433
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Collar, Williamg & White Engineering, Inc.

DONALD . COLLAR, RE. Consulting Engineers

President

GEORGE 1 TEPLY, PE.
ROBERT E. MOHNING, P.E.

ROBERT R. WAGONER, PE., R.L.S. 2702 N. 44th Street, Suite 205-B LES F. OLSON, PE., R.LS.
Vice President 30. 1985 Phoenix, Arizona 85008 ?3:2; .aF iﬂié&ﬁf»?"
September 30, (602) 957-3350 WM. ROSS NELSON, R.LS.

GERALD RASMUSSEN, R.L.S.

Charles D. Connett, P.E.
Senior Civil Engineer
City of Scottsdale

Project Review

3939 Civic Center Plaza
Scottsdale, Arizona 85251

Re: Shea-Scottdale
Master Drainage Plan
CWW No. 850827

Dear Mr. Connett:

In response to your letter of September 12, 1985, regarding our drainage report for the
Herberger Properties, we are submitting the enclosed revised report and the attached
response to question No..1l of your specific comments. We have addressed all of your
questions and suggestions on all components East of Scottsdale Road and are pursuing the
resolution of drainage problems West of Scottsdale Road.

The solution of problems West of Scottsdale Road associated with the 71st Street channel
may take some additional time to resolve. The properties of the proposed development, on
the East and West side of Scottsdale Road have two totally separate drainage systems
which do not affect one another. Therefore, in the interium, we are requesting approval
of the enclosed drainage report for all properties East of Scottsdale Road.

As a solution is arrived at for properties West of Scottsdale Road, an Addendum to the
drainage report will be submitted for your approval.

Thank you for your cooperation and assistance on this project. If you have any questions
or comments, please do not hesitate to contact us.

Respectfully submitted,

COLLAR, WILLIAMS & WHITE ENG., INC.

s/

o
{ 7T
-5
¥ "
£
& .

Collis J. Lovely, Seéhior Hydrologist

», CJL/cCy
A enclosure

Scottsdale Office:
2922'N. 70th Street
Scottsdale, Arizona 85251

(602) 947-5433




PREFACE

This is the final master drainage report for the area East of
Scottsdale Road within "Shea-Scottsdale Master Plan".

An Addendum to this report covering the area West of Scottsdale Road
within the "Shea-Scottsdale Master Plan" will be submitted at a Tater
date.
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MASTER DRAINAGE PLAN
SHEA SCOTTSDALE MASTER PLAN

DESCRIPTION OF PROPERTY

A.

Existing Drainage Patterns

The property includes 18 different parcels totaling 165 acres.
Approximately Three-fourths of the property is located East of
Scottsdale Road on both sides of Shea Boulevard between Miller
and Scottsdale Roads from near the Mescal Street alignment
South to Mountain Veiw Road and Gainey Ranch. The other major
portion of the property is located West of Scottsdale Road
between Gold Dust Avenue and the Berniel Channel from Chaparral
High School to Scottsdale Road. One 5 acre parcel is located
North of Gold Dust Avenue adjacent the 71st Street drainage
channel.

EAST OF SCOTTSDALE ROAD:

Offsite runoff enters the parcels North of Shea via 73rd, 74th
and 75th Streets along Parcel 16 and flows South via the
existing natural channels on the property to two existing box
culverts on Shea Boulevard. There is one 8' x 2' C.B.C. just
East of the Shea/Scottsdale Shopping Center; and one 10' x 3'
C.B.C. approximately 500 feet West of Miller Road. The
existing flow patterns are from North to South with a natural
divide, or high spot, approximately halfway between 74th and
75th Streets which splits the flow on the property between the
two box culverts at Shea. Flows from 73rd and 74th Streets
enter West of the divide and flow across Parcels 16 and 15 to
the smaller culvert at the Southwest corner of Parcel 15.
Flows from 75th Street enter Parcel 16 east of the divide and
flow Southeasterly across Parcel 17 to the box culvert West of
Miller Road along the South edge of Parcel 17.
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Both box culverts on Shea Boulevard discharge into existing
drainage easements located along the East and West boundaries
of the property South of Shea Boulevard. The easements are
located along the edge of Parcels 11 and 12 and Parcel 14.
There is an existing channel of unknown capacity in Parcel 14
below the 10 x 3 C.B.C. The easement on the West side below
the 8 x 2 box has no effective channel capacity and water
currently floods down the alley behind the Windmill Plaza
Shopping Plaza. At the South ehd of Windmill Plaza a berm
diverts flow West to Scottsdale Road, where it turns South and
flows along the East side of Scottsdale Road to an existing
double 8' x 3' C.B«.C. at Mountain View Road. This culvert
crosses Scottsdale Road and empties into the Berniel Channel.

Water discharged from the 10 x 3 C.B.C. just West of Miller
Road flows along the East side of Parcel 14 to a box culvert at
Gold Dust Avenue where it enters an existing designed channel
in the Casa Buena subdivision. This flow continues South
through to a culvert under Mountain View Road and into Gainey
Ranch.

The same natural drainage divide, or high spot, continues down
the middle of the property South of Shea Boulevard along the
proposed 74th Street alignment. Runoff West of this divide
flows South across Parcels 11 and 12 to the berm which diverts
it West to Scottsdale Road. Parcels 13 and 14 are East of the
divide and runoff from them flows South to an existing
diversion ditch above Gold Dust Avenue which intercepts flow
and diverts it East to the existing channel thru Casa Buena.

Natural runoff from Parcels 7, 8, 9 and 10 flow from North to
Southwest it is concentrated at the Southwest corner of Parcel
9. The double box culvert crossing Scottsdale Road at the
Mountain View Road alignment discharges all the flows into the
Berniel Channel.
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WEST OF SCOTTSDALE ROAD:

Existing onsite runoff patterns on Parcels 1 and 2 are from
Northwest to Southeast and from North to South on Parcels 4, 5,
and 6. Runoff either enters the 71st Street channel which
flows into the Berniel Channel although most flows South
directly into the Berniel Channel.

Existing Onsite Cover and Soil Conditions

The property is largely undeveloped desert in relatively
natural condition. Vegetative cover is desert brush and grass.
Cover density was assumed to be 15%, and hydrologic soil group
“B" was used for the entire property.

Existing Onsite Development

EAST OF SCOTTSDALE ROAD:

There are no existing houses, building or streets thru the
applicants property to affect drainage patterns. However,
Parcels 7, 8, and 10 South of Shea contain several manmade
ditches and berms that divert flows to protect pieces of
property which have routed flows away from their natural flow
path.

South of Windmill Plaza a berm has diverted flows coming South
along the back of the Plaza West along the Northern boundary of
Parcels 7 and 8 to Scottsdale Road, otherwise it would have

continued South across Parcels 8 & 9 toward Gainey Ranch.,

A berm and ditch beginning above the Northwest corner of the
intersection of Gold Dust Avenue and 74th Street diverts flow
East preventing it from dumping onto Gold Dust Avenue. Another
berm runs South along the East border of Parcel 10, preventing
flow from Parcel 10 entering 74th Street. An intercepting
ditch along the South border of the property then collects flow
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from Parcels 7, 8, 9, and 10 and diverts it West to the culvert
at Scottsdale Road at the Mountain View Road alignment, where

it enters the Berniel Channel.

WEST OF SCOTTSDALE ROAD:

The 71st Street channel is an existing development which runs
along the East side of Parcel 1 and between Parcels 2 and
Parcels 5 and 6. This channel carries flow South through a 70
foot easement to the Berniel Channel. The design capacity of
this channel was based on, yet uncompleted, upstream flood
control features identified in the PVSP Drainage Study. This
channel could be overtopped and the applicant's property
flooded during major flood events if the upstream improvements

are not completed as originally planned.

Adjacent Offsite Developments

The following three areas are the only adjacent properties
which significantly impact drainage on the proposed
development, except for the 71st Street channel which is
discussed separately under watershed areas above the property.

1) Runoff is discharged onto the property thru existing
drainage easements at the South ends of the 73rd and 74th
Street cul-de-sacs and from the dead end of 75th Street. These
flows will have to be picked up and delivered safely via
designed channels around the edge of the proposed development
to their existing concentration points at Shea Boulevard.

2) Uncontrolled runoff from the Southeast corners of the
existing Windmill Plaza Shopping Center could flow across the
the proposed extension of Gold Dust Avenue and on to Parcel 8
of the proposed development if not intercepted. Runoff from
the shopping center, which currently has no designed onsite
retention facilities, will have to be intercepted to protect
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the proposed development and control flows onto Gold Dust
Avenue.

3) Flows from the adjacent Miller Road drainage area are
routed onto the Southeast corner of Parcel 16 along the North
side of Shea Boulevard where it is routed to the 10 x 3 box
culvert. This flow will have to be intercepted and combined
with the 75th Street flows and conveyed safely to the existing
box culvert.

IT. WATERSHED AREAS ABOVE THE PROPERTY

A.

Existing Drainage Patterns
EAST OF SCOTTSDALE ROAD:
The Northern 1imit of the drainage area above the 73rd, 75th

Street and Miller Road watersheds is Cactus Road. The Buena
Vante development North of Cactus Road has cut off all drainage
from the North diverting it West to the Cactus detention basin
or East to the Hayden Road channel.

Runoff starts from the Cactus Road right-of-way and flows:

down Miller Road to Shea Boulevard; and down 74th Place to
Cholla where it turns East on Cholla then South down 75th
Street to Parcel 16 of the proposed development. Runoff coming
down 73rd Street onto the property originates just below Cactus
from residential lots flowing overland to Cholla Road where it
is routed South down 73rd Street and out thru two drainage
easements on to the Northwest corner of Parcels 15 and 16.

The upper watershed 1imit of the 74th Street drainage is
Cholla. The size of each watershed area above concentration
points and peak discharges are listed below, as well as, shown
on the attached Master Drainage Plan.
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Drainage Concentration Points and Watershed Areas
East of Scottsdale Road

Post Develop

Concentration Drainage 100 Year
Point Watershed Area (acres) Discharge (cfs)
1 73rd Street 58 80
2 74th Street 16 63
3 73rd plus 74th Streets 74 101
4 75th Street ‘ 59 126
5 Miller Road 63 . 123
6 75th Street plus
Miller Road 140 269
7 CePe 3 plus Onsite
above Shea Boulevard 97 176
8 C.ePe 7 plus Onsite
above Gold Dust Avenue 127 220
9 C.P.e 8 plus Onsite
above Mountain View Road 180 281
11 C.P. 6 plus Onsite Below
Shea Boulevard 158 288
12 CePe 7 plus Onsite Below
Shea Boulevard 154 268
13 C.P. 12 plus Onsite
Parcels 7 & 8 164 275

WEST OF SCOTTSDALE ROAD:

The property located West of Scottsdale Road is bissected by
the existing 71st Street drainage channel. The watershed area
contributing to this channel originates at the C.A.P. Canal and
from areas East of Scottsdale Road North of Cactus Road and
West of Scottsdale Road from Bell Road to the Berniel Channel.

A1l the watershed area East of Scottsdale Road and North of
Cactus Road is routed through the recently completed Cactus
Road detention basin located on the Northeast corner of Cactus
and Scottsdale Roads. Runoff from the area West of Scottsdale
Road flows across undeveloped desert North of Hearn Road then
down various streets and channels, including 69th, 70th, and
71st Streets and 68th Place, across Thunderbird, Sweetwater,
Cactus and Cholla where it is concentrated into the 71st Street
channel. Discharge from the Cactus Road basin is also routed
to the 71st Street channel.
Page Six
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THE 71ST STREET CHANNEL:

The existing 71st Street channel was designed to carry 1100
cfs. The design was based on the 1978 PVSP Drainage Study
which included several assumed conditions within the
contributing watershed area which do not yet exist. The result
is that there is approximately 500 additional acres above Hearn
Road which contribute runoff to the 71st Street channel which
the 1978 study assumed would be diverted West thru a detention
basin above Hearn Road and into the 64th Street drainage. A
basin has been built along Hearn in Sand Piper Park but no
diversion structure has even been installed. Consequently
parts or all of the drainage areas designated as "B-1", "B-7",
and "B-8" in the PVSP study contribute runoff to the 71st
Street channel. (See enclosed drainage map from PVSP report)

A second assumption that field checks have raised some question
about is whether flows coming down 68th Place cross Cactus, as
assumed in the 1978 study, and continue South to the proposed
Gary Road basin, or turn East at Cactus and enter the 71st
Street channel system. Recent runoff events have turned East
rather than cross Cactus at 68th Place, however, it is
uncertain what would happen during a 100 year flood event. At
least some flow during a major flood would end up in the 71st
Street channel. The effect of this is that more runoff is
routed directly to the 71st Street system than was assumed when
the 1100 cfs design value was determined.

Another major difference in the PVSP assumptions and present
watershed conditions is that the Gary Road detention basin has
not yet been constructed.

The result is that the existing 71st Street channel may only be
one-third the size needed to contain the 100 year flood event.
Unless runoff from the area above Hearn Road is diverted into
the basin at Sandpiper Park and if flows coming
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down 68th Place are not routed thru a detention basin at Gary
Road, the 71st Street channel will remain significantly
undersized.

Watershed Cover and Soil Conditions

The watershed areas are almost 100% developed primarily in
single family home subdivisions. The exception being the
undeveloped desert area North of Hearn Road. A curve number of
87 was used for developed areas and 83 was used for undeveloped
desert.

Existing Development

Extensive development East of Scottsdale Road and the diversion
of all flows North of Cactus Road by the Buena Vante
Development has had a major impact on drainage. Buena Vante
and the construction of the Cactus Road detention basin
effectively protects every thing South of Cactus and East of
Scottsdale Road. The Cactus Road basin, however, discharges
into the 71st Street channel.

Effect of Future Development
EAST OF SCOTTSDALE ROAD:
This area is developed to the point where future additional

development would not make a significant impact on drainage
within the proposed development.

WEST OF SCOTTSDALE ROAD:

Future development within the contributing drainage area above
the proposed development could have a very significant impact
on flooding conditions on Parcels 1 thru 6. These Parcels are
adjacent to the 71st Street channel which is significantly
undersized based on present watershed conditions. The
development of the vacant desert land above Hearn Road; the
improvment of drainage across Cactus Road between 68th Street
and Scottsdale Road; the construction of the proposed Gary Road
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detention basiny; and the development of vacant land between
Gary Road and Gold Dust Avenue could all significantly affect
drainage patterns and flooding.

If development is guided to achieve consistancy with the design
assumptions made in the PVSP study flood conditions on the
property adjacent, the 71st Street channel could be greatly
improved, if not completely protected from the 100 year flood

event.

IIT. EVALUATION OF THE EFFECTS OF THE PROPOSED DEVELOPMENT

A.

Pre and Post Development Topography

The only significant topographic differences between adjacent
property is along 74th Street in the Casa Buena II development,
along the East side of Parcel 10. A grade break within Parcel

10 will be maintained to prevent runoff from flowing East on to
74th Street.

Pre and Post Development Runoff

A comparision of pre and post development peak discharges for
the 100 year flood event was made at several key concentration
points: C.P. 7, 8, and 9. Curve numbers, and where
appropriate, the time of concentration was adjusted to reflect
the proposed development according to the future zoning
catagory for each parcel and the proposed drainage system.

The following peak flow values were obtained:

C.P. # Pre-Developed Q100 Post-Developed Q100
6 249 cfs 269 cfs
7 160 cfs 176 cfs
8 173 c¢fs 220 ¢fs
9 227 ¢fs 281 ¢fs
11 274 cfs 288 cfs

Proposed channels and culverts were sized for the higher
Post-Development conditions.
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PROVISIONS FOR DEVELOPMENT PHASING

Tenative plans for development of the various parcels is from the
farthest upstream areas North of Shea Boulevard downslope towards
Mountain View Road and the Berniel Channel. This sequence is ideal
from a drainage standpoint, and the detailed site drainage plan for
Parcels 16 and 17 (North of Shea) have already been completed and
submitted for approval.

The only major phasing problem could come about if the parcels West
of Scottsdale Road, adjacent the 71st Street channel were developed
prior to the completion of all the upstream flood control features
of the PVSP study. Ideally all the necessary upstream improvements
will be completed prior to the development of Parcels 1 thru 6. If
they are, it is our assumption that the existing channel is
adequately sized to convey the 100 year flood event.

If upstream features are not in place a contingency plan to allow
development of the parcels could include enlargement of the
existing 71st Street channel adjacent the property and the
construction of diversion dikes along the East or West and the
North borders of the parcels to keep flood waters from entering the
property. The flood waters would be diverted into the enlarged
channel so adjacent property would not be impacted while the
various parcels are protected.

Page Ten



" T N AN - T .

CULVERT ANALYSIS

The three existing culverts affected by the proposed development
and the three proposed culverts were all analized for the
post-development one hundred year peak discharge.

The existing 10'x3' CBC on Shea Boulevard and the double 8'x3' CBC
crossing Scottsdale Road, at C.P.'s 6 and 9 respectively, are
adequate to pass the new Q100 even though it may be higher than the
original design discharge.

The existing 8'x2' CBC on Shea Boulevard just East of Windmill
Plaza, however, is considerably undersized. It will not pass the
revised Q100 of 176 c.f.s. without overtopping Shea Boulevard. The
present estimated capacity is 126 c.f.s. with a headwater depth
equal to top of curb. The addition of a 4'x2' barrel would provide
a total capacity of 188 c.f.s.

The new culverts being proposed are: one 10x2.5 CBC at C.P. No. 3
and a 10x3.5 CBC between C.P. 5 and 6 as part of the Briarwood
North and Crestwood dvelopments, and a 10'x3' CBC at C.P. No. 8 on
Gold Dust Avenue.

ATthough the existing double 8x3 CBC on Scottsdale Road near Mt.
View Road alignment will pass the design discharge, it does have a
sediment deposition problem. Our proposed extension of this
culvert to meet the proposed Scottsdale Road channel should
increase the efficiency of this culvert by increasing the approach
velocities which in turn will keep the sediment moving through the
box. The proposed development should also reduce the actual amount
of sediment being currently delivered to the culvert by stabilizing
the upstream channels and watershed areas now contributing

sediment.

Culvert analysis sheets are included in the appendix for all six
culverts mentioned above.
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

=

Highway \” ../% pud £y f-_"."’;/,; - ST County s
L.ocation V/’,//‘/'-')r,d//,'“;"!//, 7’/—‘), /
Project No. 7 /s, T /= flr Station 7,2 = |
Name of Stream 7=, =4 : sl
DESIGN DATA
Design Frequency /000 years
Drainage Area Al 7.7 acres
Ao acres
As acres
Drainage Length 2IRD feet
Elevation
Top of Drainage Area /= 24 feet
At Structure <9 feet
Drainage Area Slope .72 %
Precipitation
P = 6-hour inches
P = 24-hour inches
DESIGN COMPUTATIONS
Precipitation Pl = l-hour =, 4-7 inches
Time of Concentration Tic EE minutes
Rainfall Intensity ! Z', 45  inches/hour
Runoff Coefficient C AL ET
“2
=3
Weighted Runoff Coefficient C 2T dhGe
Peak Discharge Qp = CiA = 20 cfs
Computed by (7 Love /c/ Date g-2-55
/4



ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

Highway — - el TE L :"’ ot st County ,Hlaricode.
Location /~, ,, .+ 4 )
Project No. Shea SeaFicta o fla:Tsma. Station . = v
Name of Stream 75 76 ZS+,0n0/ (r7i0 a0 10

DESIGN DATA

Design Frequency /o0 years
Drainage Area Ay o acres
Ao acres
A3 acres
I Drainage Length =27 feet
Elevation
I Top of Drainage Area (= 2 feet
At Structure [ 2.3 feet
l Drainage Area Slope AEC %
Precipitation
I P = 6-hour inches
P = 24-hour inches
l DESIGN COMPUTATIONS
I Precipitation Pl = l-hour Z.47 inches
' Time of Concentration Tc ;::: Z % minutes
I Rainfall Intensity i 4./ inches/hour
Runoff Coefficient Cy
I 2
| C3
I ! Weighted Runoff Coefficient C D52
|
l
- ' Peak Discharge Qp = CiA = /206 cfs
Computed by d Louel, Date g-7-% <
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ARIZONA HIGHWAY DEPARTMENT

BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

LOCATION DATA

RATIONAL METHOD

Highway ;- o PO P =7 County ’ o
Location /7 ji.p~eAtn /o e T B A i /e
Project NO.“ by Al css it [Hac - ~#4s - Station [ ;2 = =
Name of Stream /7, ;. JP Py - .
DESIGN DATA
Design Frequency o years
Drainage Area Ay l % acres
Ap acres
A3 acres
Drainage Length <7~ feet
Elevation
Top of Drainage Area L= T feet
At Structure / = feet
Drainage Area Slope 0.2 %
Precipitation
P = 6-hour inches
P = 24-hour inches
DESIGN COMPUTATIONS
Precipitation Pl = l-hour .47 inches
Time of Concentration Tc 7?'_/‘1»% - =22 minutes
Rainfall Intensity i =7 74 inches/hour
Runoff Coefficient Cy
Cz
Cs
Weighted Runoff Coefficient C L5 L
Peak Discharge Qp = CiA = /7 = cis
Computed by d v/»{)[*/ @ // Date 52-5\7—}7\5
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

-~ 7 og — a

Highway 7= 745= o yH./le 73, 5hy,e Shea  County [}la 0050 o
Location Csine, AOF L So bneriee. Doece [T

Project No. ~l», <ecov/eanio; [Hi-fre Plac Station (7, 2 4
Name of Stream [/ j,ryji09m oo, 2, =7 =7 -7 T ek

DESIGN DATA

Design Frequency

/77 )  years

Drainage Area Ay - acres P>z T ST
S EZ SO MEN
A ACres (i iTiomws
A3 acres
Drainage Length feet
Elevation
Top of Drainage Area /2 X feet
At Structure /. 2ES feet
Drainage Area Slope . 6D %e
Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation Pl = l-hour

2,4-/ inches

Time of Concentration Tc = =, minutes
o # o ~ =77 .
Rainfall Intensity i . /C/ inches/hour
Runoff Coefficient Cy 12 2.0, CH) 2T
C2 | E."r /‘v’ :7_9
Cs wrp.cM= 7.4
Weighted Runoff Coefficient C N =

Peak Discharge Qp = CiA =

Computed by

249 cs

(,//,‘ LO'/F /';/ Date
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC SMETHOD: PART I

LOCATION DATA:

Highway County i/ .. -0l
Location A,r. A .= Y e 5 B '
Project No.Sheo =ity in [Yiasste— /e Station ' = (O

N ) / = T -

oy .

Name of Stream < .=~ 7~

DESIGN DATA:

Design Frequency /) years
Drainage Area ~ .22 square miles
Drainage Length Lo D feet
Elevation
Top of Drainage Area feet
At Structure feet
Drainage Area Slope 2.0 %
Drainage Width ; /o > feet
Width factor Wf R
Vegetative Cover Type
Vegetative Cover Density Te
Soil Group &
Precipitation
I P = 6 hour = inches
8 P = 24 hour = inches
l’, DESIGN COMPUTATION:
Precipitation P =1 hour = Z .47 inches
Curve Number a7
Runoff Q= /, £ inches
Time of Concentration Tc .55 hours
Time of Peak Tp = (Tc)(Wr) i T hours
I' Peak Discharge Qp =484 AQ = 44052 /&
l’ = 253 cfs
I Computed by & Loiw fey Date 7 /TI&5
i
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ARIZONA HIGHWAY DEPARTMENT
l BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET
l RATIONAL METHOD
LOCATION DATA
. Highway ke : S o //‘;Af;“'<ii~7é‘/ ~f 7.~ County /'?""}’* </ 595.1
Location (Tr e, A 7 <ol rorper sior=i /2
' Project No. Station (7, 2~ 7
Name of Stream Dy g1 1p0p above Fv zZ CRC A7 “hes = o
l' DESIGN DATA
Design Frequency /&:) years
l Drainage Area Fs1 72,5 acres
Ar 2 2.64 acres
A3 s | = 97./4 acres
|. Drainage Length Xl feet
Elevation
l Top of Drainage Area L feet
7 At Structure Iy feet
I Drainage Area Slope ELTZ D
Precipitation
l P = 6-hour inches
P = 24-hour inches
l DESIGN COMPUTA TIONS
Precipitation P, = l-hour 2.4/ inches
l Time of Concentration Tc 2% minutes
I Rainfall Intensity i 2.2 inches/hour
Runoff Coefficient Gy o TBE uy 2l B
l CZ ,Zzécr ~ 'Ar'j 92,
Cg  pyd ¢ &2 L9 A
l Weighted Runoff Coefficient c .55
Peak Discharge Qp = CiA = /7é cfs
l Computed by //7 AOUE’/‘y Date D T <
/ 1 4
Re calowlintrot T=19-T5
l d.Loue/f
I |
i
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC SMETHOD: PART I

LOCATION DATA: _ p
County ///1-1c0>a0n

5 = oy g o~
Highway S-= Meatiao Tlaa
Location osrron v Dyt e 72 L
" = o ] ; ) P, e H "
PrO_]eCt No.Sjpws o iizniode lem f7745%0- (Yl Station an /3 7

M T TN N O B B .

Name of Stream

DESIGN DATA:

Design Frequency years
Drainage Area /3./4 square miles
Drainage Length 5: 95 feet
Elevation

Top of Drainage Area feet

At Structure feet
Drainage Area Slope 175 %

Drainage Width
Width factor W
Vegetative Cover Type

(. = feet
/’r |

Vegetative Cover Density Te
Soil Group 2
Precipitation

l P = 6 hour = inches

' P = 24 hour = inches

l DESIGN COMPUTA TION:

: Precipitation P =1 hour = 2.47 inches
Curve Number 22

I Runoff Q= Ee] inches
Time of Concentration Tc Yo i hours
Time of Peak Tp = (Ic)(Ws) 0. (-9 hours

I Peak Discharge Qp=484 AQ = 434 (O,/:’fj /.5

.l = /58 cifs

Computed by (. Love/,

-34-




ARIZONA HIGHWAY D
BRIDGE DIVI

HYDROLOGIC DESIGN
RATIONAL ME

LOCATION DATA

Py

nghway -5/,,/.'i"' '\/_,*':,-" /,C

0

EPARTMENT
SION

DATA SHEET
THOD

C ounty /7/,':,’ AT A

Location, € 4/ ravinrne idgorel /2

Project No. ;— ::/‘:/ /- T s /i’l / £ ) = ./j«,-—

f—‘//,‘ i Sta tl on 77 ' ~

Name of Stream uen ndoye pieesimcemaf

CEo 7T 79 STawd Gokd $457

ncleecs s o ririna 14 From wlnucadi Miaza

DESIGN DATA

Design Frequency
Drainage Area Ay
A2
A3
Drainage Length
Elevation
Top of Drainage Area
At Structure
Drainage Area Slope
Precipitation
P = 6-hour
P = 24-hour

DESIGN COMPUTATIONS

Precipitation Pl = l-hour

Time of Concentration Tc
Rainfall Intensity i
Runoff Coefficient Cy
G
Cs
Weighted Runoff Coefficient C

Peak Discharge Qp = CiA =

/00 years
277 97 )4.acres
Pt tee., 298 acres
Toka { _12&.9 acres
e

;27 feet
feet
.79 %
inches
inches
2.47 inches
L5 minutes
2.0 inches/hour
7L ~y2 72
20 ac CrJ) 92
o TS - A 2T
Zﬂj
220 cis

Date /% /E"’L

Computed by (L. Love by

Fecale, 29—/ 75




tikae. el L i by, saaled ¢ e . 5 i T RESLRAP (EPLLS S S P .

ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

N N N N AN EE s

LOCATION DATA

= . !

Highway /7.~ . . A Jir) S /

. , 1 .
~ / Lo 2%
colisdale (£ County [ffia e oid o

Location < o oo jZirref 9

Project No. “fps T-il- -

Station /7 f~ 9

Name of Stream /jr, = in_ -

AT &Q‘//,/g/p T2 OCARC A

DESIGN DATA

Design Frequency
Drainage Area

Drainage Length
Elevation

Top of Drainage Area

At Structure
Drainage Area Slope
Precipitation

P = 6-hour

P = 24-hour

DESIGN COMPUTATIONS

Precipitation Pl = l-hour
Time of Concentration

Rainfall Intensity

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Qp = CiA =

Computed by é Zo,p/f/

7
S0 years
Al £ 8 /——-—/9:/7 acres
Ry Blsbiien <= acres
A3 bl )5 9.9 seres
8770 feet
= {7 feet
fem e, deet
P
¢ L2 - (70
inches
inches
7 "A7 inches
Tc <4 S
i 2 ) inches/hour

Cy f26%. Cr) 29
Cop 220 CH O+ /¢ ATE
Cs _wrp ct) 90
& S5O

28 [ cfs

Date &/ -x

[«
Pecale. 9— 7—85




Hydrologic Design Data Sheet CP 10

Recalculation of Peak Q100 at CP 108 and 109 PVSP Report
(Shown as CP10 on Master Drainage Plan)

Contributing subwatershed areas need to be added above CP 108 and 109
to reflect differences in existing conditions from the original
assumptions in the PVSP. Without going thru the detailed routing
procedure which would regenerate the PVSP study to create a new peak I

propose just increasing the design Q by adding a cfs/sq.mi. to reflect

N N O N = S e

the additional contributing area which were not included in the

original calculations for CP109 or 108.

Original Q100 at CP108
CP109

1090 cfs
1251 cfs

Above CP108 areas B-1, B-7, B-8 plus C-5 and C-6 needs to be added: a
total of 730 acres. These areas would not be routed thru any basins

therefore the "no project" Q100 cfs/sq.mi. will be used to adjust the
Ql00 at Cp's for the additional drainage area.

In the PVSP a range of Ql00/sq.mi. for the areas checked equal
1600-3000 cfs/sq.mi. assume average 2300 csm.

730 acres = 1,14 sq.mi. x 2300 = 2623
Present Condition Q100 at CP108 = 1090 + 2623 = 3713
Realizing peaks are not directly additive, say there is only 2000 cfs

added to the 1190 at Q100 at 3090 cfs. This is still almost three
times the design capacity of the 71st Street channel. |

il - N O . .

7——/~,< /5 éco//_)f r‘(’ca/q/ 74'(/

i /ﬂ N N /r b o e
I LS rr0a ,,,_C,—-/ /V/of/v/o-—rf' f"@.?/’ rS edr /
—— Vi Y 4 / i
o O “c [z mr/ i ——-‘4”0 vajb‘}: 7“ Seqt @
Sxéwﬂ "’"/ /L/C’—

I
'\
2,
K
a4
}
(‘)\
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ARIZONA HIGHWAY DEPARTMENT

'BRIDGE DIVISION

HYDROLOGIC DESIGN DATA
RATIONAL METHOD

. LOCATION DATA

Highway SA@—Sco‘fEJa,(e Mas‘kv le: County Mau:éqaa

LIAL S

SHEET

il EE N N B .

Location (/}."/ "7‘ _:’/i _/; ~ --,!'v //;/. 2 i1 2 /"‘ S (E{’ r‘;_.:"‘,/-g.q P, [TR B J &l
Project No. 240K 2.7-2 Station <. =~ //
Name of Stream Py Lo IR T < Ve EoNALLy )T A
DESIGN DATA
Design Frequency ' ) years
Drainage Area Ay ) 47> ~acres
A> /15 acres
A3 = acres
Drainage Length IAED feet
Elevation
Top of Drainage Area =77 feet
At Structure = feet
Drainage Area Slope 2 %
Precipitation
P = 6-hour inches
P = 24-hour inches
DESIGN COMPUTATIONS
Precipitation P; = l-hour 2,47 inches
Time of Concentration Tc 2 & = minutes
Rainfall Intensity i 2.4 inches/hour
Runoff Coefficient . &y Gda L =y
C3 = a 8
Weighted Runoff Coefficient WTZCH = 7.5
wrn e =52
Peak Discharge Qp = CiA = 2585 cfs
2_jo0- L
Computed by a, L@[/cf/g/ Date ] T




I2.7

ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

- LOCATION DATA

Highway S hen —&.ofual(e Ma:{f'i'r/ Elm« County N‘awC‘o’pa

o

L.ocation = C—:"U"{}"-l ,,};,7,«,,[/ #== Z

Project No. B 4QRz7—2Z ; Station_ 72, = /=2
Name of Stream ~ fame/! = /otjo =icio penposedt romd woine Sole st
A ! 4

DESIGN DATA

,

Design Frequency = /7)) years
Drainage Area Ay /54 acres
I. Ap acres
_| Aj acres
Drainage Length 7100 feet
Elevation )
Top of Drainage Area /223 feet

At Structure ' =222 7 feet

Drainage Area Slope O.6Z %
Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation P} = l-hour /2L 2.4 7 inches
Time of Concentration Tc A7 minutes
Rainfall Intensity i L 55 2,20 inches/hour
Runoff Coefficient . Cy

. CZ

Cs
Weighted Runoff Coefficient C Q.50
Peak Discharge Qp = CiA = O‘-_— = /43 O,v,_: 268 cfs
Computed by Cz, LO(/&/@/ Date 9'20“85
7
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

- LOCATION DATA

Highway S hen —&,of{:x}a,(g Mas‘fr«/ P&}u« County Mawéo’pa

Location ‘:_&//" f/‘(;.f.:/*,;-](,‘/ ['/1 /rmf'::;"' ,7
Project No. 240272 Station /2 = /=2
Name of Stream (lapmnr [ boTuisr = reely R4S

DESIGN DATA

i T N AN - N T e .

Design Frequency > /)2 years
Drainage Area Ay /44~ acres
Ay acres
: Aj acres
Drainage Length 7750 feet
Elevation
Top of Drainage Area =27 feet
At Structure zz 7/ feet
Drainage Area Slope Do %
Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

[0 2 4 2,47 inches

Precipitation P1 = l-hour

Time of Concentration Tc o)  minutes
Rainfall Intensity i o~ 2.5 inches/hour
Runoff Coefficient o Cy
C3
Weighted Runoff Coefficient C 2 0
Peak Discharge Qp = CiA = Q = /43 O = 275 cfs
S g
- - T [0
Computed by Cz: LO//@/(./ Date 9— 20 —3C
7

NG
©) >




&/

l ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION
l HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD
l " LOCATION DATA s~ CE JE L obunT, CIhs SiTtd#w 8
.‘l Highway = o T ““’:; = {r ;_";irmf ;M > County { ‘—, :/x,-'\,:‘ ~
Location 7, 2> /o ZouTh fosedine A Taeenl /7 |
Project No. ~ &~ 7> Station .2 &
l Name of Stream /L’,-/‘/S . e R ol Y - ARl S fil/ 14 /C’, 3 - B o
7
l DESIGN DATA
Design Frequency /777 years
’ Drainage Area Ay ) ZL-> acres
l. A acres
A3 acres
IS Drainage Length s 200 feet
: Elevation
, Top of Drainage Area T Y feet
l At Structure 1227 feet
Drainage Area Slope ~, 70 9y
l‘ Precipitation
P = 6-hour inches
|; P = 24-hour inches
» DESIGN COMPUTATIONS
' Precipitation P1 = l-hour 2,477 inches
I Time of Concentration Tc =& minutes
Rainfall Intensity i 2.% inches/hour
I Runoff Coefficient , Cy /)22 - -7t ' =7
s CZ / :7 e 1“‘ {r‘:i
I; Cs TS e b)) 25
Weighted Runoff Coefficient C wra'e = 2,5/
l Peak Discharge Qp = CiA = 24—-6/j cfs
I Computed by 7, /;O,/ff/c/ Date Q-/9- &%
"1




: ARIZONA HIGHWAY DEPARTMENT
I BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET
. RATIONAL METHOD
) o= = ™ = o YA T 1T A S
j LOCATION DATA FRE-ODEVEL, SO
| l s / & sk / An N/ 7 .
Highway Shea Seo ™/ - (a5 Tmr Ay County f) ot cico T,
: Location Bre— Beus s pegie . b fensdd
l Project No. Station /' = 7
Name of Stream O£ # 7
l DESIGN DATA
. Design Frequency /00 years
l' Drainage Area Ay ~7% & acres
) Ao 2 2./, acres
t A3 ~Tvimi @77 [4- acres
l, Drainage Length =17} feet
Elevation
l Top of Drainage Area F2r.)  feet
At Structure piuw oy felet
l Drainage Area Slope ] 2 w2 %
Precipitation
l. P = 6-hour inches
P = 24-hour inches
l DESIGN COMPUTATIONS
Precipitation P, = l-hour 2,47 inches
' Time of Concentration Tc =% minutes
lv Rainfall Intensity i = 3 inches/hour
Runoff Coefficient Cy 22 AL, S ET
' | &2 2360 ON B3
Cs whd il = 26
Weighted Runoff Coefficient C wrp''e’ O.50
1 i _
! Peak Discharge Qp = CiA = [ GO cis
l \ Computed by {2 N P /y Date -2 -5
‘ £
{




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

nghway LA = : DR a0 ;" .»/y;';,-.-/'/ ; + LLVAS County A fe 1785 2 AL

Liocation & 4%, ¢ scmpe md Dyor il |2
Project No. = irnoa S o aTi=al ip {¥ige e ~ia.. Station

Name of Stream (T < —

DESIGN DATA

L
N

Design Frequency ) /7D years
Drainage Area Ay 97.,/4 acres
l Ao 2%.¢0) acres
3 Aq TR i74. 7 acres
I Drainage Length i~ feet
) Elevation
Top of Drainage Area )=, feet
l At Structure x4 o2 feet
l Drainage Area Slope 272 %
i Precipitation
P = 6-hour inches
' P = 24-hour inches
l DESIGN COMPUTATIONS
' Precipitation P1 = 1-hour Z.%7 inches
l Time of Concentration Te £7  minutes
l Rainfall Intensity i 2.9 inches/hour
Runoff Coefficient C, _97/a- =t N g4
Ca 2N s At 2 3
I C3 bt Copl = 5D
3 Weighted Runoff Coefficient C & o=0, 47
l Peak Discharge Qp = CiA = / i) cfs
Computed by 6 Ao[//o // Date ‘3//;_ / Z5
v

Recale, §—/9- S8




. ARIZONA HIGHWAY DEPARTMENT
I BRIDGE DIVISION
: HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

I ' e N =i Il
; LOCATION DATA § NS o S e
I Highway = <o/ e oo/ iverin T Coiredot o o County s e s r o e
Fis L.ocation T i R e A A v~ 1 )ie e el

Project No.<hren = eatioda o lamtee Dla - Station_C = T &
I Name of Stream 2° = 7
l DESIGN DATA
Design Frequency ) years

Drainage Area Al 24,5 acres
l Ap <2,0 acres
- As reda ) IS4G F | actes
l Drainage Length <z~ feet
' Elevation

Top of Drainage Area | =7 feet
l At Structure = <=~ feet
l Drainage Area Slope I, -
= Precipitation
P = 6-hour inches

P = 24-hour inches

DESIGN COMPUTATIONS

- -
P&
=
J

Precipitation P1 = l-hour 2.« inches
I Time of Concentration Tc ; 2 minutes
l, Rainfall Intensity i o4 inches/hour
Runoff Coefficient €y JE R At i)
CZ 2T . 27 £3
e Weighted Runoff Coefficient C Lt CIE RG22 L= 5!
' Peak Discharge Qp = CiA = e cis
7 L S ST
Computed by £, ,Z_f)f_, ey Date e /2T




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

- LOCATION DATA

Highway 5};@ -Scoﬁ.g!a (e Maﬁlf‘/ P[ﬁdm County f\AQVICQDa

Locatlon 7/"‘[‘ "”’ Ir/' 7,4#[ E /Ar";///'!-—— —/"/.—fs-/ _/'Jf’.-..
Project No. 4oz 7-2 Station Z. =. //
Name of Stream (22 r= e 35050 2y L0005 22T AASDETIAN
DESIGN DATA
Design Frequency /777  years
Drainage Area A 140 acres
As =i acres
Aj 2 acres

Drainage Length 7oL ) feet

- T E - N .

Elevation
Top of Drainage Area ] = 25 feet \
At Structure J 2 d - feet ’
Drainage Area Slope 50 T
Precipitation
P = 6-hour inches
l P = 24-hour inches
| DESIGN COMPUTATIONS
lg Precipitation P, = l-hour 2,477 inches
l Time of Concentration Te 27.£ minutes
Rainfall Intensity i 2.4 inches/hour
l Runoff Coefficient o Cy ) ADw, + i
' C, 15 se At 272
l o NPT
. Weighted Runoff Coefficient 1+ TLCN = F5. &
wTn. ¢ = >S5
l Peak Discharge Qp = CiA = b cfs
| Computed by c, LOU(?/L/ Date -+ 2=/ F—=8&




tollar, Willlams & Whlte Engineoring, Ing, |  wos-Shea- Seottzdla le Master Plan

Consulting Engineers and Land Surveydes SHEET NO / OF 7
1977 NORTH JOTH STREET

Lo CALCULATED BY C, Lovye lu& bATE -2 g5

o Sar-0e00

PIMTTOP-1AXESIDE DML
LARELIDE, ARIZONA R5729 Iﬁ NO. CHECKED BY DATE

e e Jolo Mo, BdoR27-2
CHAWAEL | S12 £l Aadcw A #TIomS

A § % D >3 g P SRS Y % Tu) .
/( F(QAR/.2 s v T st R Sl L) e A N WA sl \‘y
.0 212121 |4 )5

S ; B £ 1/ d E: ,

Z = | o O 2|4 | ) fant’ letdn Latied |ed =Tk W
= il el W 4 —| b ~

44/ = | O I Gl |4 0 [»7, -”/;/ ENGAirE e

‘ b b LidvelFhoa 1o pe

_ b N 3 ® .;;i T /f':'"" ANl TR @ da e € Sy s

-

\‘
S
3

]

V]
)
N
3

k‘

Q
Qy
SN

h)

MBS
O~
\\'\
>

Ny

}\Sb

R

LS AL ?__K 5 T

Ze
L

In
V
O
W
u

11 )
}\\

12417

Lo

T N R R T .F E
.'U
It

0
= = J C} ?/ ?/ - ¢Q :;7 /
2 - )
' W I s s i 5.z
l\ 2L K_E / Ll T 1219407 1X
e P
- = - [ w’ s oy = 4 = d — :’a: /j
4. | Feol—| K. = L7279/ land| = = 4 o

A
0
il
-
X
0
\l
N
o
)
!
)
M
e
o
f>

[N
S

<
I
P
Cay
QN
eV

JAY
N
(@ i
A“ 1
o\
|
>

N
an
(O
3
D

)
w\
i\
(v
~
~"
if
Uy
AN
I
i

| dz4 -

. -...... ) 44|+ LU 7/"// / -rf:/‘ —,r‘:-fp ,f:\g > 7 .7/. :,’” A / - ":’f‘ "J* 27 & 'L} '
st sitomenit ey / . L4 e Jrssomaran
l TAe Wolsido| A Lo 1B EE 2ol A Aralesiodrap o apecp )7
|2 F - | -..--?;; Ao b F Al Akl e /:I«’f"*",-‘ci'f"w e e o i W) L et (TR
l ~ b s Lesle /| cdn A/ el Ulrezln s doel sl Al Sl (el 4?/:3 d S
“‘fiw%‘_mﬁ Al ek 21 5 67”;/ 07 Z /,/; 7 2dlaeaal.. A e A = L Y
I ' ' 3 fu&’,/.- e o "//1 Qerdr / (/9 /-:Jrf/ fc S ledle /A/ 2 /'o _ ;’“' s/ /;? 27 /.-/
Ek T

/

EOBA 204-F




T il & Vi Toneerog, ] sos. Shea-Sestzdla le Maser Plawn

.
Conwlting Engineers and Land Surveydes . —— ~ o 7
. 2977 NOS™™ JOTH STROET ]

. catcutaten ey () Love (‘«S bare_2—22 - g5

e Sep-0e8

vou—uulbl onKre 2
LAREIIOR, ARIZOMA 85929 Pm NO. CHECKED BY DATE

S 8CALE Jol No. B 408 E P fanl? B
CHAWNEL| SIZE| alch AR TIONS
v e )

o

; . I iy oL = ~
4 TIoR 2 1Bt e ke VAR 2 laed CH 7 = [ brok 48 v
RDibol E/1ZIC e |2 ]2 _’ = %
ol = | olzldd walimped! exalualolt/ £2- ‘TA\ W
‘ = 412 |/ | b 5
‘6/ = ‘l =3 @, 4‘ S /ﬂ, 741/.,/:’) f:."‘,‘" - oo Nk e e A=
’ ,6 = | /| 2|53 /S }D'r”o:.O:f’o" b qcfieqo€
4 e |7 30 J : = ' 3
K fre E wilf§ oL AN !’/C‘?(»‘f"-w.u"r:,j
I i\ 1/
X / - — 8 b=/ 2
fue Lo . aaa |V a3 ol | @ =| K /3
4 ﬂ'L

3
g
A
<
I,
'ﬂ:s
N
)
[N
Q
Qy
P
A}
N
O~
u‘
1Y

NG
O
T
\Y;
1O
W
{

(1)
\\‘
0

{

i ; 4 n i
\

P Mz ez ]| =1 J2IT13 14
I . -3 ~ |z | & o
2 ’>o K — / Jr3 o8 1 S 8L e
l BP73 S L4
i 5 - . ! .A;_., d =g
A4, | Feol—| K = 2Rz« laud| 3 1= 4] |/ ol (1523

A
0
1
v
X
0
il
N
3
Q
\
W
4))
N
I

=
I
NS
X
Qi N
LD
/N
N
(} .
A‘\
o
|
N
)
l)\
N
\
{v)
™~
-y
N
oy
O
A
N
“~
1
N
FllieQ
~

e [Pt .

1\
N\

P ———
3
L)
3
1{
13
]
N
h
1
(W
(S
[}
5
'~
!

(

FORS 854-1




I wollr, Willams & Wi Engneering, I, | soe- Shea- Sestlnda le Master Plaw
3 Consulting Engineers and Land Surveydes SHEET NO e - ?
. 1971 NORTM POTH STREET )
/- S ::':“:',"A i CALCULATED BY . Loye ‘L/( bDATE Q—Z o-8 5
‘K/ ' PRETOR-1AXESOE ONICE =
- tAsrRIE ANZOMA L5779 fros vo. . CHECKED BY oATE

scate_olo No. B4po327-2=2

l O HAVA/EL | St El QALCY ATIONS
£ QA e G714 E | Brele /1 # /20 EW i
I _ bol FE 121212 1 s ' ;
k / o = ,O_ ’:‘ 4 A ',_',, /f '__; (,p_/‘!" 53 .'fC ? (/1 {/:, 7 - -, vL \ duJ Ec I X
I = =)/ —| b -
: - i
oy =3 R KA ) 12 Nt WP T4 W ol PR Kl B ) P

. A i J Va L7

‘ L.e - e e Vv a3 /ow_ Q?: K B/3 2
l ‘ wSi1tlo. K +3 . Ha.eplboa T2 AleS|z i

e y

1 | A = e B 171 R P P I
i ' PoVal 2 2-:\ = W jl < "’a “ - (}C!f 05

: k8 j (52 177Y i R o
l\ e K — ! le - o = sl /&2

bdl‘-‘ s &5 v -y

J—

| )

- _— 7 g -
v d"" bKC{n = /L{ﬂ Vr//’(? =/1C/{4~f "‘/~3?

N@
S35 A A
(r-2l2)T .24

s
7
LI —

b
[

o
I
=
-
Sl N

/

=

b 23{3 I3 /.| 49
"

- - N N O .
\

l/ Y f / / Ll o "
Cliope Yie ol /a:-// Lol Vel de b el 2 7 |7 b e |aqTepembe | F24deq
= / A / / & ib] )
¢ -~ e i e A Al o 7;./1’ 2 T e Vi "7"1,,»‘/ /}’/)7_ '4,«73 i
h -~ W / /| ‘ P 7 -
et el W Nl L e ¢ 2T ”""f/‘f?" ~Alg et L] Py '/ Lk P e /CWT
= / N ~! # -~ n s e A
!"‘3 i 'Tf’ff’;‘ - W Lk s | Ok dlem 12 lf '7,4-[— < A/// Vil V47, = I ¥oaal 2545,
I / o Ly y /1.
sledeAreb VAl Aol \rdal Vie A7 |2
§ |
Sl N / / AR s ¢
/4)0/0 /A Lrele bob b | 2t alirdi el WAl 2L Sl B | 2O, |
7 =
C = agal [Cppe Pl il
V7% N = 25.«:? 4+
“’ )
N T R |4 &
iy oo

FON 2040
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION .
/ ] A
(A)
HYDROLOGIC DESIGN DATA SHEET -
RATIONAL METHOD

LOCATION DATA

il

]

Highway ~ 4 7= .|, DS—7we~! ~luCounty /fi—rraz
Location = f/_: 2 ',”"}Eﬂ' s F‘ /'\ ) 7oL (”7_‘5; 5% 7 =7 ¢f / ‘ / }I - -7:- r 2 “3er
Pro.eCt' NO° 5 Vi T () ‘7"1 - i A LGP ”\ -‘\/ Station ( / )

~ . /T

ceo ,-« - . e '
Name Of StIEam . q‘ '/'L’/'_f.? (-“—’/ 7_-,A//)MJI 7 {M D/_‘ T D@‘Si/‘ :/—)_,,-2 7[/\ ::_'/_./:,»,

DESIGN DATA

T I N N T .

Design Frequency 2 = /O=D0 years
Drainage Area Ay 724 'L 1060 ° acres
I A . 2 acres
l Drainage Length S5 feet
| 2 Elevation
Top of Drainage Area S 7. 22 feet
At Structure =2 D s feet
I Drainage Area Slope D37 %
q Precipitation
P = 6-hour inches
l P = 24-hour inches
I DESIGN COMPUTATIONS
: Precipitation P, = l-hour 0.2% /.65 2.47 inches
l Time of Concentration Tc Vv minutes /%
l Rainfall Intensity i 24 4¢ L.2 inches/hour
Curve Numbers : CNy
I ‘CN
Weighted Curve Number -CNy
Runoff Coefficient C ¢ M, QL5 maseeea T
l. "Peak Discharge Qp = CiA = o7 1085 2.2 cfs
I Computed by Q. Love K/’ Date O0-4-C5
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ARIZONA HIGHWAY DEPARTMENT
I‘ BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET H )
. RATIONAL METHOD - :
LOCATION DATA
l Highway /o/ L= 75 5 / :,Jl-f'*"’?'f P County flrricd > <
Location /) (G fe— foinus gbicve O B 2= 7500 L. o/ Shea
l Project No. =i o =5 0 aitee o A 1D Station 7 A )
Name of Stream S+ poe AL (o — P froie T e S LS
l DESIGN DATA
Design Frequency /¢ years
l; Drainage Area Ay 14w 7 A0 acres
As Y77 acres
I Drainage Length 277 feet
Elevation _
I Top of Drainage Area feet
At Structure feet
I' Drainage Area Slope Q.50 T
Precipitation
I P = 6-hour inches
; P = 24-hour inches
l' DESIGN COMPUTATIONS
Precipitation P, = 1-hour 2,47 inches
I Time of Concentration Tc //) minutes
I Rainfall Intensity i 4 .&  inches/hour
Curve Numbers CNl
' Weighted Curve Number  :CNy
Runoff Coefficient C .95
I "Peak Discharge Qp = CiA = .50 cfs
l Computed by ﬁ Lo Vsﬂ// Date /044" gs
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

\- - -

RATIONAL METHOD CB >
LOCATION DATA
Highway = ~— L . + T e County
Location CoeE, -,.A/\fﬁ,, s et s P s P H L wd L e
Project No. - ... o F el o AU Statwn RN

i

Name of Stream <”L/'6‘7L [l oees Ao /082, 5 CEC To SHEA

DESIGN DATA -

-l E . e

Design Frequency 2. 1) years
Drainage Area : A 2., 457\, /?<5 acres
A, 2.2 acres

Drainage Length /<) feet
Elevation

Top of Drainage Area =5 8  feek

At Structure R feet
Drainage Area Slope D7) %
Precipitation

P = 6-hour inches

P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation P, = l-hour O. 2% 2.4 7 inches

Time of Concentration Tc /0 minutes

Rainfall Intensity i =3 2k 4. %  inches/hour

Curve Numbers . CN1 C =.95 L. Lo £+ Pasion eut A e rircins

. CNy o= .80 Lo SO oind~ . s627
Weighted Curve Number -Chy

Runoff Coefficient C .40
'Peak Discharge Qp = CiA = 4.0 //oB5  cfs 875 PQ, G e
R .00 m}ﬁ
Computed by ﬂ LOL/F// Date [O~2 -~ RS
/

FIGURE 2-22-




= Y
I 15
; ARIZONA HIGHWAY DEPARTMENT
I BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET £ '
I RATIONAL METHOD - /\r;, >
LOCATION DATA
l Highway 74 =+ County
Location = _ i (i <liwn Ao + o, . Bporm E ot LB FCPS
Project No. Station ()
. Name of Stream e+ o+ “S/n,. ) Lo Shen 72 Gols Do, =T
I DESIGN DATA

Design Frequency 8 /020 vyears
I Drainage Area : Ay Qpnw /740 acres
: Ao <L acres
l Drainage Length ) P feet
‘ Elevation
| l Top of Drainage Area 25 B feet
) At Structure 2 .~ feet
' Drainage Area Slope N 2 %
; Precipitation
I P = 6-hour inches
P = 24-hour inches
I DESIGN COMPUTATIONS
Precipitation P} = l-hour 2 2R 2,4 7inches
I Time of Concentration Tc /#) minutes
I' Rainfall Intensity i 92,4 4.8 inches/hour
Curve Numbers : CNy
Weighted Curve Number  :CNy
Runoff Coefficient C OO _emn  ste 7435 boue Sha
l 'Peak Discharge Qp = CiA = 5. 76 (& cfs gc#s/éa#;,
Computed by a2, Lt Date /o-7-f85
7

FIGURE 2-22




I /Q /=
/ [0
ARIZONA HIGHWAY DEPARTMENT
I BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET {Z\/ }
l RATIONAL METHOD '
LLOCATION DATA
I Highway 74 5+ T - e o County
Location vE:J_{,( M ~i\ -!‘ —[,/"(\‘,\4 E % - } /‘J-_ﬁl;-":,—\ ) 4 il ‘f‘ { T T A e SESS : . f{ IR (o s
I Project No. ) Station piey 2 = (L)
Name of Stream /2o o Ffo fo 7 e Sfuiipg Ala, Ol s e sl Fom )t
Cuos7 Eeobww Mhwde, () ~laz a,
I‘ DESIGN DATA
Design Frequency 2 /OO vyears
I Drainage Area Ay = 5 acres
A acres
I. Drainage Length /2.50  feet
Elevation
I Top of Drainage Area S22 feet
| At Structure 225 feet
|
I Drainage Area Slope A0 %
Precipitation
I P = 6-hour inches
P = 24-hour inches
I DESIGN COMPUTATIONS
I Precipitation P1 = l-hour 0.2% 2.4 7inches
Time of Concentration Tc /4~ minutes
I Rainfall Intensity i 2 1 .7 inches/hour
Curve Numbers ~ CNy
I €Ny
Weighted Curve Number  :CNy
I Runoff Coefficient C R
"Peak Discharge Qp = CiA = ey, s -f—/—7 cfs
I Computed by .4 —:7:/,0/}/ Date /(0=7—%%5
I FIGURE 2-22-




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

- .
-~
ol
N

HYDROLOGIC DESIGN DATA SHEET A =
RATIONAL METHOD ~— /

]
‘

LOCATION DATA

Highwayég /// /?/// = ‘/“ e 7/ e ;f/‘/:n /r g?}llC ounty

. N 7~ _ = : e~ = 5 . 4 =
Location (.2 .., Sa. Sido Gold Dus? Froime s € 2 T felesT 27T EBC,
Project No. Station " % [ £

i R 7 7 e P < BE

Name of Stream-S# o7 /(g,-/,-)/’;f S, e Gold CusT S oa 7/ e b 4

DESIGHN DATA

Design Frequency o /)0 vyears
Drainage Area Ay 4<', 4> acres
Ar D, A acres
Drainage Length Lz2  feet
5, Elevation
l Top of Drainage Area 44,9 feet
At Structure 4qz < feet
l Drainage Area Slope 0.4 %
o Precipitation
I P = 6-hour inches
k P =24-hour inches

DESIGN COMPUTATIONS

FIGURE 2-22

: Precipitation P1 = l-hour O.8% 7,47 inches
l Time of Concentration Tc /(O minutes
I Rainfall Intensity i 2,4 4.8 inches/hour
Curve Humbers ~ (:N1
B o
Weighted Curve Number  CNy
Runoff Coefficient C L (@ ot
l 'Peak Discharge Qp = CiA = .92 27, (> cfs
l Computed by /\3 Love /J Date /0-7-2%




I‘ ‘;.‘-}/"S
ARIZONA HIGHWAY DEPARTMENT
I‘ BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET vt '
I RATIONAL METHOD ST,
LOCATION DATA
l Highway /’,5/4_//::/',)4,- ) /€f}7;_w 7(/—; A, o k’ﬁ/ County
Location 2, &, a i plem, 2., o FlL 1hiced TSt £, 2. 2,
I Project No. Station ffm .- ¢.2 3 (/)
Name of Stream _S-é. 7" /2, im0l 7 Fmn 74EF 76 Zeotirdais Za
Conel .7;;,,_,4 TR Do Do, 0T CR |2 and |atecio—
l DESIGN DATA heeeie (a. So. Uy ot Pa—eel 0.
Design Frequency 7 /0 years
I Drainage Area Ay L0 20D acres
A> 4. 4 acres
l Drainage Length /4520 feet
2 Elevation
I Top of Drainage Area /2| feet
At Structure ;255 feet
l Drainage Area Slope D, L %
i Precipitation
l P = 6-hour inches
P = 24-hour inches
l‘ DESIGN COMPUTATIONS
I Precipitation Pl = l-hour O BR 2,47 inches
Time of Concentration Te //) minutes
I Rainfall Intensity i 2.4 A 8 inches/hour
: Curve Numbers - CNy =R Es .92 49
I: CN, 22 Fi c= 20
Weighted Curve Number  :CMNy
l Runoff Coefficient C 0.7/ wwrp
'Peak Discharge Qp = CiA = 7.5 2{. 2 cfs
I Computed by é, Kowel. Date /O— 7—-5<
/




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

Highway &;o#w;v/n //: ./Dn; ~~ N+ ///'g;a/ County

~UJ
(O

&0

4

Location 7 R g o P or tooF Ao nt sidt Ho)

Project No.

Station Alea— -~

Name of Stream T4, en—+ /i atua ap B //-;» Senfio, 2

F> I e [P/a:s Lo K oiwdmne i Plaz a

DESIGN DATA

Design Frequency 2

/) years

Drainage Area Ay 2500 » £ 51

acres-3.7

Ap  y) /% Jiusmie PLA2A aCTes-B-Gac

/2,3 ac

Drainage Length 2 LoD feet ‘
Elevation

Top of Drainage Area ;250 feet

At Structure +2 2% feet
Drainage Area Slope 2,6 Te
Precipitation

P = 6-hour inches

P = 24-hour inches

DESIGN COMPUTATIONS
Precipitation Pl = l-hour &83 2.47 inches
j2 50 at llodes  Z2D 2 4 Lus
Time of Concentration Te s2+45 = (8 minutes
Rainfall Intensity i /9 4.2 inches/hour
Curve Numbers : CN 2 e T2
CN, BT .y w7t LD
Weighted Curve Number  CNy
Runoff Coefficient C L2 T
'Peak Discharge Qp = CiA = /9 A2 cfs
/ e
Computed by //7, /io = /_y Date /=T —F =

/

FIGURE 2-22°




l "é/f"
ARIZONA HIGHWAY DEPARTMENT '
I BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET ,
l RATIONAL METHOD TS
LOCATION DATA
I Highway /D/”?-;;:FS"’/‘/ 77/ 'f-r/’ County
IL.ocation s_’;},ﬁ,/’//y" i ”;.{/(‘,‘;' s ZnAe o= &, 7522 /, ’>/ / Z
I Project No. Station {
Name of Stream $F ot L /oy 2 tine O = /2 aad ops b fon LT
’ i L%Oé'f Daust 4o St |2 Sad fa T Am e g
. DESIGN DATA Ne. lfa Pa—cel (2.
Design Frequency 2 JO years
I Drainage Area Ay 55" 159 acres
A g¢'. . 7.9 acres
|,_b Drainage Length QL feet
P Elevation
‘ I Top of Drainage Area /34 1+ feet
| At Structure )2 =% 7 feet
l Drainage Area Slope L.47 %
_ Precipitation
l‘ P = 6-hour inches
: P = 24-hour inches
li DESIGN COMPUTATIONS
I Precipitation P1 = l-hour OEE 7.4 7inches
Time of Concentration Tc /O minutes
I‘ Rainfall Intensity i s [ /.. 7 inches/hour
; Curve Numbers - CNy
' Weighted Curve Number  CNy
I Runoff Coefficient C « 98
'Peak Discharge Qp = CiA = # /-3 cfs
I Computed by f@ .{:_:3 e [,: Date e s 7”21’:
q FIGURE 2-22
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET : §
RATIONAL METHOD / "“/;
LOCATION DATA
Highway 74 {7/' /e A e a County
Location T e e } w1 T ey D e L O 2.5 CRE 27 C,ﬁ/ =
Project No. . Station (L)
Name of Stream " rsT i~ b T Lpin. BB Eot CraTede (2 o fm

/Cx 2.5 QRC. —All offsite L wunsfF -
DESIGN DATA

Design Frequency 2 /00 vyears
Drainage Area A 755"« 90’ acres
As /), 5= acres
| Drainage Length 75O feet
\ Elevation
Top of Drainage Area feet
At Structure feet
Drainage Area Slope O.4 %
Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation Pl = l-hour 2 LKL 2,47 inches
Time of Concentration Tc /2  minutes
Rainfall Intensity i 2, 4- 4. < inches/hour
Curve Numbers : CN1
Weighted Curve Number  :CHNy
Runoff Coefficient C 3Bl
'Peak Discharge Qp = CiA = 2.2 4. 32 cfs

el o¥s 316 p@rjw#f""

Computed by (2, A svw Date. S e P e B8
/

. FIGURE 2-22
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