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i~ Prop. October 4, 1985

Mr. Collis Lovely

Collar, Williams and White Engr., Inc.
2922 N. 70th Street

Scottsdale, Arizona 85251

Subject: Drainage Master Plan for the
Herberger Property Development
Zoning Case 93-7-84

Dear Mr. Lovely:

I concur with your proposal to allow submission and review of plans for your
client's property east of Scottsdale Road to proceed before the analysis of
the drainage problems west of Scottsdale Road has been completely understood
and covered in the master plan; however, we are not quite to the point where
I can approve the portion of the drainage master plan for the area east of
Scottsdale Road.

Enclosed is the Master Drainage Plan which accompanied the report you
delivered to us on October 1, 1985. I have made comments in red concerning
things which need to be addressed. In summary, these things are:

1. The channel side slope protection, and, in three locations, channel
landscaping.

2. Two Tocations where I believe catch basins or scuppers are needed. ¢«

3. The lack of information on catch basin size, type, and flow capacity .
calculations.

When I reviewed the report the first time, I concentrated so much on the
major problems outlined in my September 12, 1985, letter concerning the
report that I neglected to look at the catch basin indications and comment
on the lack of data on them. I'm sorry that I didn't make those comments
also in my September 12th review report.

et &fff s ST

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

Copies to: John Faramelli
Grish Shirvani

3939 CIVIC CENTERPLAZA @ SCOTTSDALE, ARIZONA 85251 @ PHONE (602) 994-2521
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GENTLEMEN: |
WE ARE SENDING You  [RJHEREWITH [ JUNDER SEPARATE COVER VIA
,  [K]COPIES OF THE FOLLOWING ITEMS:
,.,.
ClpLANS CJoRriIGINALS CJcopy OF LETTER [JspeciFicATIONS [(JREPORTS
[JPRINTS OF THE FOLLOWING: (I
PLATS: REPORTS & DESCRIPTIONS:
PRELIMINARY PLAN SOILS TEST REPORT
PRE-FINAL LEGAL DESCRIPTION
FINAL COST ESTIMATES
. SURVEY
> DRAINAGE STUDY
— CALCULATIONS
PLANS: HEALTH DEPARTMENT FORMS
MASTER PLAN __ SUBDIVISION APPLICATION
SITE STUDIES APPLICATION FOR APPROVAL TO
SKETCH CONSTRUCT
WATER WATER SERVICE AGREEMENT
SEWER SEWER SERVICE AGREEMENT
PAVING GARBAGE SERVICE AGREEMENT
GRADING & DRAINAGE
BOUNDARY & TOPOGRAPHY

FEES IN THE AMOUNT CF $

FOR

THESE ARE TRANSMITTED as checked below:

[JFOR REVIEW [(JFOR APPROVAL [JESTIMATING ONLY [JSIGNATURE
[Z7PER YOUR REQUEST [JFOR YOURUSE  [JFORBID [CJRESUBMIT FOR APPROVAL
O
REMARKS:
VERY TRULY YOURS
COPY TO: (OLLAD, WILLIAMS & WHITE ENGINEERING, INC

/]
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if enclosures are not as
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RESPONSES TO SEPTEMBER 12, 1985
REVIEW COMMENTS ON HERBERGER MASTER DRAINAGE REPORT
EAST OF SCOTTSDALE ROAD

—
L

The difference in the 100 year peak flow data for flows along Shea Boulevard are due
- to the following reasons:

a. Different "C" values and

b. Slightly larger drainage area size for the watershed above the existing 8'x2'

CBC.

A runoff a runoff coefficent, "C" value, of 0.35 was used in the 1982 study, it clearly
indicated that it represented present watershed conditions. The current study used a "C"
value of 0.55 to reflect future post development conditions and used recommended
procedures in the City's Drainage Design Manual, which was not available or in effect at

the time of the 1982 study.

The acreage difference is due to the uncertainity in 1982 of how the onsite property
would be developed and the unavailability in 1982 of the more detailed 400 scale aerial
photographs, used in the current study to determine drainage area sizes. In 1982, the

areas were determined from 2000 scale U.S.G.S. quad maps.

2-4. Questions 2 thorugh 4 relate to the area West of Scottsdale Road and will be

addressed in the Addendum for the West side.
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MASTER DRAINAGE REPORT AND PLAN

SHEA SCOTTSDALE MASTER PLAN

Prepared for

Herberger Enterprises, Inc.

August 16, 1985
Revised: October 8, 1985

By

Collar, Williams, & White Eng., Inc.
2702 North 44th Street, Suite 205-B
Phoenix, AZ 85008




~ Collar, Williams & White Engineering, Inc.

DONALD H. COLLAR, PE.
President

Consulting Engineers

ROBERT R. WAGONER, PE., R.L.S. 2702 N. 44th Street, Suite 205-B
Vice President Phoenix, Arizona 85008
(602) 957-3350

October 9, 1985

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

City of Scottsdale

Project Review

3939 Civic Center Plaza
Scottsdale, Arizona 85251

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

Dear Mr. Connett:
Herberger Properties East of Scottsdale Road.
discussion of channel design assumptions discussing slope

and Tandscaping following Section 2; and added scupper or
where indicated on the drainage map.

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

Collis Lovely, Sen#0r Hydrologist

CL/cy

3 Y 25

GEORGE J. TEPLY, PE.
ROBERT E. MOHNING, P.E.
LES F. OLSON, PE., R.LS.
DON L. FERRIS JR., PE., R.L.S.
JAMES B. BAKKEDAHL, PE.
WM. ROSS NELSON, R.L.S.
GERALD RASMUSSEN, R.L.S.

Enclosed is the Final Shea-Scottsdale Master Drainage Plan for the

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

protection
catch basins

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

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

(602) 947-5433
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. Gollar, Williams & White Engineering, Inc

DONALD H. COLLAR, PE.
President

ROBERT R. WAGONER, PE., R.LS.
Vice President

September 30, 1985

Consulting Engineers

2702 N. 44th Street, Suite 205-8
Phoenix, Arizona 85008
(602) 957-3350

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:

Herberger Properties, we are submitting the enclosed revised report and
response to question No..1l of your specific comments.

questions and suggestions on all components East of Scottsdale Road and
resolution of drainage problems West of Scottsdale Road.

may take some additional time to resolve.

which do not affect one another. Therefore, in the interium,

As a solution is arrived at
drainage report will be submitted for your approval.

Thank you for your cooperation and assistance

on this project.
or comments, please do not hesitate to contact

us.

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

At

ColTis J. Lovely, Sé#fior Hydrologist

GEORGE 1 TERLY, PE.
ROBERT E. sOHNING, PE.
LES F. OLSCN, PE., R.LS.
DON L. FERRIS JR., PE,, R.L.S.
JAMES B. BAKKEDAHL, PE,
WM. ROSS MELSON, R.L.S.
GERALD RASMUSSEN, R.L.S.

In response to your letter of September 12, 1985, regarding our drainage report for the

the attached

We have addressed all of your

are pursuing the

The solution of problems West of Scottsdale Road associated with the 71st Street channel

The properties of the proposed development, on
the East and West side of Scottsdale Road have two totally separate drainage systems

we are requesting approval
of the enclosed drainage report for all properties East of Scottsdale Road.

for properties West of Scottsdale Road, an Addendum to the

If you have any questions

. Scottsdaie Office:
2922 N. 70th Strest
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 later
date.
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I.

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 end 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 1limit 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 Tots 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
8 Miller Road 63 123
6 75th Street plus
Miller Road 140 269
7 CePe 3 plus Onsite
above Shea Boulevard 97 176
8 CePe 7 plus Onsite
above Gold Dust Avenue 127 220
9 C.P. 8 plus Onsite
above Mountain View Road 180 281
11 C.P. 6 plus Onsite Below
Shea Boulevard 158 288
12 CeP. 7 plus Onsite Below
Shea Boulevard 154 268
13 CeP. 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.
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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 71lst
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 basin; 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.

III. 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 . ¢Fs 220 cfs
9 227 cfs 281 cfs
L1 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 1is
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.
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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.

Although 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 S0, 74 ead E;(/{?é/«f 73ed S County (., . ‘r.': D
Location 60/4////1—//,7 7//0./.\/ }D.g/.’/r 7z _/ '
Project NO.\‘_’)—AQa (‘-—.’;“/’,,:"",. /o ////"/'27;/”/ /;/ﬂ‘ “ Station Z.RP F* !
Name of Stream 7R, 4 R[4+ Thaimmecs [Leea

DESIGN DATA

Design Frequency /0 years
Drainage Area Ay S7.74- acres
Ar acres
As acres
Drainage Length 3L RO feet
Elevation
Top of Drainage Area )2 RF feet
At Structure /250 feet
Drainage Area Slope 072 %
Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation Pl = l-hour Z.4-7 inches

1 Time of Concentration Tc L5 minutes
I Rainfall Intensity i 2,465 inches/hour

o Runoff Coefficient C QA = 7
; :

C3
I Weighted Runoff Coefficient C 2 = 2.52
: ‘ Peak Discharge Qp = CiA = ' 20 cfs
l: Computed by O Love /(./ Date -8-55
) 7




BRIDGE DIVISION

RATIONAL METHOD

LOCATION DATA

Location 7t 40 Lf 4

ARIZONA HIGHWAY DEPARTMENT

HYDROLOGIC DESIGN DATA SHEET

3 o P / % .
Highway <. eus 7544 5% por/ Loiect, County jllasicoson

I Project No. S hea SeceTisAale /Zfagfe’%:/au\Station = P 4
Name of Stream 75 74 S+,00/ i ase
I DESIGN DATA
Design Frequency /OO years
I Drainage Area Al 59 acres
Ar acres
B A3 acres
I‘ Drainage Length So000 feet #
! Elevation
I Top of Drainage Area [ 227 feet
At Structure [ 240 feet
I‘ Drainage Area Slope DL T
= Precipitation
l P = 6-hour inches
P = 24-hour inches
I. DESIGN COMPUTATIONS
l' Precipitation P; = l-hour Z.47 inches
i Time of Concentration Tc %’3—3 2% minutes
I} Rainfall Intensity i 4./ inches/hour
f :
; Runoff Coefficient Cy
I ; C2
; Cs
I ! Weighted Runoff Coefficient C (2,52
; .
! Peak Discharge Qp = CiA = /2.6 cfs
|
|
I ; Computed by d Lovely Date §-%-%¥ S5
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

Highway i L lee. smet S har gt County [, icome
Location (2 swerputa-tin.s Fria? S SE corne— ~.vrf (b
Project No.Shpoys itfcdn lo [HMacie— Plaw Station O = S
Name of Stream /% /b fF2f [Drsinsoc [fFrea

/

DESIGN DATA

Design Frequency /OO0 years
Drainage Area 4 (- 7 acres
As acres
Aq acres
Drainage Length S 7o feet
Elevation
Top of Drainage Area /3 ZZ feet
At Structure =5z feet
Drainage Area Slope 0.63 %
Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation P, = l-hour A.47 inches
700 .
Time of Concentration Tc 5a/:__{ = 32 minutes
Rainfall Intensity i _=2,74% inches/hour
Runoff Coefficient Cl |
|
C, i
Cs
Weighted Runoff Coefficient C Be5 Z
Peak Discharge Qp = CiA = /2 = cis
Computed by_ (7 Lo /s Date__ g-8-%.5
Fd




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

s oy I3 Y - !
Highway 75 -MST + U,/ o £, gbaue S/t("a

S

County [Vlosicad o

, Location - "yu,g, PH £ So bordlem parce !/ /7
I Project No. She, Scotfodale [Hotom Pla e Station_ (7, 2 &
Name of Stream /Dryimiones abowe /w2070 2F Shea SElod,
l DESIGN DATA
' Design Frequency /)7  years
I. Drainage Area Al ) <L) acres 295_555"09”\5”.{
AZ ACreés ¢ouvo iToms
As acres
I'J: Drainage Length (o230  feet
Elevation
I Top of Drainage Area /3R feet
At Structure /) 25z feet
I Drainage Area Slope Q. 60 %
1 Precipitation
l P = 6-hour inches
| P = 24-hour inches
‘ l DESIGN COMPUTATIONS
I Precipitation P, = 1-hour 2,47 inches
A Time of Concentration Tc 23 minutes
l Rainfall Intensity i B.70 inches/hour
! Runoff Coefficient Cy 1224, CA BT
l} Cz | 8ac oA 90
; Cs wrp.ed= 7. %
I E Weighted Runoff Coefficient C 0.52
' Peak Discharge Qp = CiA = 249 cis
I Computed by C;«‘ AO!JE" /y Date 9-2—- 5
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC SMETHOD: PART 1

LOCATION DATA: ‘
Highway_ County_Uny, roin
Location A, pn abave D, 2 2T .
Project No.Shea Sc» ""_z/rr le Mam)‘fr‘-— f/{ «w Station /2.2 G
Name of Stream € .2 (&

DESIGN DATA:

Design Frequency /OO0  years
Drainage Area o .22 square miles
Drainage Length & OO feet
Elevation
Top of Drainage Area feet
At Structure feet
Drainage Area Slope 2.60 T
Drainage Width /0.0  feet
Width factor Wf /[ O8
Vegetative Cover Type
Vegetative Cover Density Te
Soil Group 5]
Precipitation
= 6 hour = inches
= 24 hour = inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 2.47 inches
Curve Number <7

Runoff Q= /, & inches
Time of Concentration Tc 55 hours
Time of Peak Tp = (Ic)(Ws) .59 hours
Peak Discharge Qp=434 AQ = 4 84—/0.?.2\‘ /o &

= 253 cfs
Computed by 64 A&.,-_a ~, Date Z/CIE S
=34 -




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

’ 5 _ . ] P
. </ g i : £ .77 £ iy 1
Highway “heq LcoaPr=rsly o fJlssTe— g County /7l

Location (7 o PA T < e ropper iSiore / /5

Project No. Station

Name of Stream Dypivpse above Fv 2 CRC o1 T hes S o
7

DESIGN DATA

0
Ry
N

Design Frequency /02 years
Drainage Area Ay 72,5 acres
A> 2 2.64 acres
. A3 540 | = G7./4 acres
l; Drainage Length S L&D . feet
Elevation
l Top of Drainage Area Lo b FEst
At Structure /2 E0 feet
I~ Drainage Area Slope .73 %
- Precipitation
I.‘ P = 6-hour inches
| P =24-hour inches
l DESIGN COMPUTA TIONS
l: Precipitation P; = l-hour Z.47/ inches
) Time of Concentration Ie 2% minutes
l Rainfall Intensity i 3.2 inches/hour
Runoff Coefficient Cy T35 2 CA/ A5'7
Ii Co 2Bsac atCt) 92
C3 wtd c# £3.0
l Weighted Runoff Coefficient C 0.55
e Peak Discharge Qp = CiA = ' /76 cis
l Computed by /}J LOC/E/l/ Date R- F- TS
/ /
Reoalowlatesd T-IT-8E
G.Aoue/f
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

S C SMETHOD: PART I

LOCATION DATA:

Highway S Magte- TPla County /Hiv/e QN

N
Location R = 7 LB

Project No.Sjes :m: o A sl // s5te— Pl Station 2 P 7

Name of Stream

DESIGN DATA:

Design Frequency /22  years
Drainage Area N.)5 square miles
Drainage Length 5180 {eet
Elevation
Top of Drainage Area feet
At Structure feet
Drainage Area Slope .73 %
Drainage Width o S50 feet
Width factor Wf /. /
Vegetative Cover Type
Vegetative Cover Density Te
Soil Group B
Precipitation
P = 6 hour = inches
= 24 hour = inches
DESIGN COMPUTATION:
Precipitation P =1 hour = 2.47 inches
Curve Number Q7R
Runoff Q= 55 inches
Time of Concentration Tc .65 hours
Time of Peak - Tp = (Ic)(Ws) 0. (4 hours
5 : . = =]
eak Discharge Qp=434 A0 = 4834 (0.15)/
Tp O0.69
= /58 cfs
Computed by . LOUE’/L/ Date B-1-%5
Recale, 9-19-55
0, =0ve /7,

-34-

~ /,
v




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

Highway /«’f_/l/';j !Z;'(_/ "_7! [/")',.11&. County ,//I/,’ P TS A

T
Liocation, S, «/) frrire Dgrel 12

Project No.Zhcs Seu?/e s fo jisclamw o e Station 7. 0D S

Name of Stream e alose Desscmsd CRE 7 745 e (Fofid st

/rga/“g’,;«,? /s feiine £€ Fromm wijucomill Rlaza.

DESIGN DATA

Design Frequency )00 years
Drainage Area ’ Ay CP-7 97 J4-acres
Az P ivizvade., 298 acres
Ay el | /26.9 acres
Drainage Length ¢ 42> feet
Elevation
Top of Drainage Area J 2R Z feet
At Structure : j=ea = feet
Drainage Area Slope 0.70 %
Precipitation
P = 6-hour inches

P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation P, = l-hour 2.97 inches
Time of Concentration Tic L5 minutes
Rainfall Intensity i 2.0 inches/hour
Runoff Coefficient Cy Q7 l2c 4] TR

CZ jo a ¢ C/\J 92.«
C3 LTS m a2

Weighted Runoff Coefficient C 55
Peak Discharge Qp = CiA = 220 cifs
Computed by (., Love A/ Date /% /?f S
! Fecale, §—/7—55
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

3 x - — ___;/' s by & S 14 ~
Highway /"//q,,r/m{a._ /,rw aur/\j(vﬂif.’;dd le & County 5///1( e oD O
Location S/, cdrne— /O’-"’ff’/ s )
Project No. Sjen Zonil-miy o Ecf Station /7, =~ 9

) 2 v, — ‘
Name of Stream G,c. @ boom i<t LPocidle T 2 AR -

DESIGN DATA

Design Frequency /O years

Drainage Area Al LR 3 /26 T acres
As pr-po+ti < 2 acres
As Tl /79.9 acres

Drainage Length 3 220 feet

Elevation
Top of Drainage Area 2 Q% feet
At Structure 3235 feet

Drainage Area Slope ] 0. 0% Te

Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation P, = l-hour 2,477 inches

Time of Concentration Tc S& minutes

Rainfall Intensity i 2., inches/hour

Runoff Coefficient Ci /2692 29 }
CZ ")'Q-ar C./\J 9/ -+ /d‘:¢dj95

Cs wrp cr) 90
Weighted Runoff Coefficient C 2. 60

Peak Discharge Qp = CiA = ' 281 cis

Computed by d . ’A;Out?/'»/ Date 8/“( /}‘Z,’f
Ecca/c. 7— -85

—— e — e e

l Z
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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
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 Ql100/sg.mi. for the areas checked equal
1600-3000 cfs/sq.mi. assume average 2300 csm.

730 acres = 1.14 sqg.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.

7 hes 1S Léez"uf recale /o ted
it -“L%EC'? Mode/ o_n/,—e;u/;/: edp il —

/ N ’ / , 4
f ; y ;7 /7 - < <
Oc juc luclom i, Ao s)esT St

#ec/ /Lfc"‘

Aciconelivm. 75 be Scwden

%
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ARIZONA HIGHWAY DEPARTMENT.
"BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

- LOCATION DATA

Highway S hea —Sco'fﬁﬂla\,[e Ma&"i‘v

Plaw County MavthDa |

Il .
]

Location 2+ oA nAf o numef S B, Lorne— gl J
Project No. 240272 Station_~. 2, //
Name of Stream =257 DEV/= /. DA 1 TIAUS
DESIGN DATA :
Design Frequency ' //37)  years
Drainage Area Ay ) 4D acres
A> /.5 acres
As 2 acres
Drainage Length 0570 feet
Elevation
Top of Drainage Area ) )27 2 feet
At Structure ; 2 &4 feet
Drainage Area Slope 2D a2 %
Precipitation
P = 6-hour inches
P = 24-hour inches
DESIGN COMPUTATIONS
Precipitation P} = 1-hour 2,47 inches
Time of Concentration T¢ 45,5 minutes
Rainfall Intensity i 3.5 inches/hour =
Runoff Coefficient o Cy 240 o T 27
Weighted Runoff Coefficient WTIBCN = TS5
w. =S
Peak Discharge Qp = CiA = 288 cis

Computed by c, LOV@/L/ Date _g’._,,/é’
/

/] /}




ARIZONA HIGHWAY DEPARTMENT
£ : BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET g
RATIONAL METHOD :

- LOCATION DATA

Highway S hea —Sc.o“fé:}a,(e Mas‘fg/ Plam County Mawc‘oﬁpa

Location -S-Ea C—(,‘_M—-.w}t;r Pﬁ,"«l’"‘[ "Léj
Project No. € 40272 Station 2,2 /2

Name of Stream % panmel/ o /lonis =ide D’/D,I?OS‘%'{ road Selow GoldusTs
i 7

DESIGN DATA

Design Frequency = /0 years
Drainage Area Ay ) 54- acres
Az acres
Ag acres
Drainage Length 700 feet
Elevation .
Top of Drainage Area . /23R8 feet
At Structure | 239 5 feet
Drainage Area Slope .68 T
Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation P, = l1-hour /.24 2,477 inches
Time of Concentration Tc 477 minutes
Rainfall Intensity i LSS 2.90 inches/hour
Runoff Coefficient iy Cy

. CZ

Cs
Weighted Runoff Coefficient C .00
Peak Discharge Qp = CiA = Q5 = /43 Q;;F 26 cis
Computed by CZ, LOU@/(/ Date 9-*20“85
7
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET B
RATIONAL METHOD

- LOCATION DATA

Highway S hea ~Segttdale Ma;ﬁ—«/ Plaw  county Mavicomen
Location_ 8.4/ (Cornew Pireai=Z ‘
Project No. R 40272 Station (7, ~ /=
Name of Stream Clapne/ boTouspe (G repls T+9

DESIGN DATA

Design Frequency ' .5 /03 years
Drainage Area Ay /44~ acres
Ar acres
: . Aj acres
Drainage Length 7750 feet
Elevation
v Top of Drainage Area . {332 {feet ‘
l'- At Structure ' 232 A7 feet
Drainage Area Slope ' 065 %
I- Precipitation
P = 6-hour inches
" P = 24-hour inches
, DESIGN COMPUTATIONS
I Precipitation P1 = l-hour / 324 2,47 inches
I Time of Concentration Tc SO minutes
Rainfall Intensity - i /. 45 Z.8 inches/hour
| I .
\ i 5 v
\ |
| : Runoff Coefficient o C
\ - g5
; C3
Weighted Runoff Coefficient C Z. 22
|
| Peak Discharge Qp = CiA = %’/43 sz 275 cfs
-~ () /-:
Computed by c, LOU@/(,/ Datg G= Z0 =
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

" LOCATION DATA FRE-DEVELOPMT. C2MDITIoHS

: I / ™ | . :
Highway 5%ﬁa-<ﬁc¢”HLJa < IA‘/E-CI.;TE’V L‘f"f » County _J'-.f‘m LEATD O
Location 2. 2 /7, ZSouth [fos-rieo At FPiees| )7

Project No. 7 4=z 7—2 Station =

Name of Stream_[fir, above cwstiws [Ovy 2 o2

DESIGN DATA

Design Frequency /737 years
Drainage Area Ay ) 4o acres
Az acres
Aj acres
Drainage Length S oo feet
Elevation
-1 Top of Drainage Area /2R Y feet
I At Structure ;252 feet
Ij Drainage Area Slope ", &0 %
i Precipitation
P = 6-hour inches
I P = 24-hour inches
I‘: DESIGN COMPUTATIONS
Precipitation P; = l-hour 2,477 inches
l Time of Concentration Tc 2 5 minutes
I Rainfall Intensity i 2.5 inches/hour
J Runoff Coefficient o By i paak e BT
¥ ' Cz /R ac ot RZD
li C3 _wr> en) 25
Weighted Runoff Coefficient ' c wrd'le T 0.5/
I) Peak Discharge Qp = CiA = 24? cfs
. =
l Computed by {;:‘7,, L@‘L/é?//g/ Date 9 ~-/9~ g5
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ARIZONA HIGHWAY DEPARTMENT

5/

E%

; & Colesly

BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA FPRE-DEUVEL, COWDITOS

. ¥ / " ! ™~/ -7 ‘

Highway SA'—‘?& L«"‘:Omrw:,ﬁ/"i /’.’ /ﬁ”:7""’ Pl County //] Bk =S
. 1 , =

Location pre_@pyp /7,0/,,,@‘., ~ /O M{/[ 7//.),Jsf

Project No. Station 7P 7

Name of Stream OB ## 7

DESIGN DATA

Design Frequency 100 years
Drainage Area Ay moey £ ACIES
Ay > >,/ acres
As —Todni 97, 14 acres
Drainage Length 51 &) feet
Elevation
Top of Drainage Area /2R 2 feet
At Structure ;250 feet
Drainage Area Slope 272 %
Precipitation
P = 6-hour inches
P = 24-hour inches
DESIGN COMPUTATIONS
Precipitation Pl = l-hour 2,47 inches
Time of Concentration Tc =2 R minutes
Rainfall Intensity i = = inches/hour
\ Runoff Coefficient C D2 Bww L) ET
CZ 2:’,[,(1_(_ :/‘j ;?
i Cs _uidd ci1l=8¢6
! Weighted Runoff Coefficient C wran'e'" 0850
\ Peak Discharge Qp = CiA = / OO cfs
\ Computed by (), fnuely Date ¥—-17Z —-kE
1’ /

\




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

. T 3 -
Highway Qr,.o- Deucisnmoa I C),g,: ciitoans County jlle pro DA
Location Sl S € DTN 2~ ’“—: 34 o | 2
Project No. Sheos S At ip (Hacdle Ela.. Station  » = 7

Name of Stream (D K -

DESIGN DATA

Design Frequency ) /i7)  years
Drainage Area Ay 97,/4 acres
Al 2%.5Q acres
A, TR4a! 124.9 acres

Drainage Length rci 2 feet

Elevation
Top of Drainage Area )25t feet
At Structure 124 2 feet
Drainage Area Slope 2.7 %
Precipitation
P = 6-hour inches
P = 24-hour inches
DESIGN COMPUTATIONS
Precipitation Pl = 1-hour 2.47 inches
Time of Concentration Tc A7  minutes
Rainfall Intensity i 2.9 inches/hour
Runoff Coefficient - C, 97 ac ot CN 2L
CZ 204sc ot i)
C3 _wrMd CH= 5.3
Weighted Runoff Coefficient C O =047
Peak Discharge Qp = CiA = | 73 cfs
Computed by Q Lo;_/,a// Date : ?//L /| 25
2 Recale, 7—17-885




- ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

C TR E )
- LOCATION DATA PZ[—T CEUEL.

¥ _— 2 # i ’ 7 )
Highway iZ-reNeo /i st e T o pnletesn iz county /7t 15 D O

Location | ... .i= C B prrom T S ..T._i-r‘j_/;ﬁ‘,., el 4t f\.IL (e ) & a2l
PrOjeCt NO.<;\€_& <"‘O %“‘e‘l,’ 71,1\,:: V\_:in\::_:"'hrr/ >§Q~—\ Station C.D :rf’ y

\

Name of Stream ... &

DESIGN DATA

Design Frequency /0){) years
Drainage Area Al )24.9 acres
A 53,0 acres
Aj Tota /| /79,7 acres
Drainage Length S 2 =0 feet
Elevation
Top of Drainage Area | 2 &R feet
At Structure 12 =<, feet
Drainage Area Slope Q.54 %
Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation Pl = l-hour 2,477 inches
) \
Time of Concentration Tc 7> minutes
Rainfall Intensity i 2. .47 inches/hour
Runoff Coefficient o Ci. P2 TG a0t Lol G

C, 2% a. o7 g3
Weighted Runoff Coefficient C Wit CL= 25,2 C=as/?
Peak Discharge Qp = CiA = pr cfs

Computed by C /_9@ w0 /!;/ Date T //2 i g
v
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

- LOCATION DATA

Highway 5Aﬁa-§<oﬂm(e Maq'f?v Plow Colmt)’ MCU/!CO":JGk

, i e Ty e [ /"-—'

Location (3,4 ject s Fbhamnef =

Station <. =. //

Project No. 2402 7-2

—
~ o

Name of Stream_ SR /= — DEUFL Dt m )7 £2A/01772448
DESIGN DATA
Design Frequency ' /07  years
Drainage Area Ay 140 acres
A s acres
Aj 2 acres
Drainage Length To0E ) feet
Elevation
Top of Drainage Area /=2 XX feet \
At Structure ) 24 <. feet
Drainage Area Slope .07 %
Precipitation
P = 6-hour inches
= 24-hour inches
DESIGN COMPUTATIONS
Precipitation P; = l-hour 2.477 inches
Time of Concentration Tc 375 minutes

Rainfall Intensity

2.4~ inches/hour

Runoff Coefficient C /40 e, 1"1’ £
' C, )5ec ot 332
C3 ==t ’D;Z
Weighted Runoff Coefficient LTDCN = £6- 6
oD, e = 5]
Peak Discharge Qp = CiA = 2 74— cfs
Date 9“’/ P—E5

Computed by c/ LO(/@/}/
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/15
~ ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

| -l-!I

HYDROLOGIC DESIGN DATA SHEET )
RATIONAL METHOD

LOCATION DATA

Highway = 4 75 |, SD+ec] i County /i rsnan
Location =, 5 '_{T"’ = F-:/\ W gimvoe Q2 AT 7S o~ ‘ p), 2T T hea
Project-No. Thes-Temdie J. e (P Station CA)

Name of StreamS;/—;f,a .«;17"'7[/()‘,_) 7[‘ O/,,, -TI:/QHDA,Dse/«/‘/'— /)/_/a 72_\, 5&017

DESIGN DATA -

Design Frequency 2 = {0100 years
Drainage Area Ay 24 'L 1060 " acres
Az o, 24 acres

Drainage Length 7060 feet
Elevation

Top of Drainage Area S 7. 22 feet

At Structure = feet
Drainage Area Slope D37 %e
Precipitation

P = 6-hour inches

P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation 1:"1 = l-hour 0.9 /65 2. 47 inches

Time of Concentration Tc /0 minutes /%

Rainfall Intensity i 24 4¢ (.2  inches/hour

Curve Numbers : ’ chy

Weighted Curve Number  :CNy _
Runoff Coefficient C ¢ 7,5 Taeme- T

"Peak Discharge Qp = CiA =

Computed by a. A‘?""’é/ Date  Jo—4-8%

FIGURE 2-22
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lﬁ 7/15
| -  ARIZONA HIGHWAY DEPARTMENT
l' BRIDGE DIVISION '
HYDROLOGIC DESIGN DATA SHEET /A )
l RATIONAL METHOD -
LOCATION DATA
I Highway /o 5 75 ’)/ “.f"/l/’" */ /’/ «/ County ////////3 D A
Location ///} /// 7‘/4"-" /"/A/L_L/ r)uflur‘ ﬂf_’,’ 2T /‘" v A2, o :/M‘Dn\_
Project No. =, .., = . e A, ‘e LD Station ([ A)
. Name of Stream S+ pmm? ~£ (Ow '-'-‘:/1..,.' P leer T3 i barme T o
l DESIGN DATA -
Design Frequency /O years
I Drainage Area Ay /4 v 7 40 acres
] As FAT7 acres
" Drainage Length L0 - feet
Elevation )
l‘ Top of Drainage Area feet
i At Structure feet
| l Drainage Area Slope 0. 50 %
} Precipitation
li P = 6-hour inches
P = 24-hour inches
. DESIGN COMPUTA TIONS
B
Precipitation P, = l-hour Z.477 inches
|
| l Time of Concentration Tc /7)  minutes
|
| ' Rainfall Intensity i ¢.£ inches/hour
i : Curve Numbers i | CNy
| Weighted Curve Number  :CHNy
‘ Runoff Coefficient C 95
1 .
} "Peak Discharge Qp = CiA = .50  efa
I Computed by a AGVV.// Date /0*’4-35
.
| FIGURE 2-22-
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'~ ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION :

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

3/i5

Highway 77 Tk A A il oo County
LocatiOn ’ f/- ~p ’)‘: P (i’\ ¥, f(, i R - ‘ = /’/ T L E A
Project No. Tl cdate (W E Station 2105

Name of Stream 5%/-,o(a7‘ ) 2 TR - Ox 2, S CEc T

S AHE A

DESIGN DATA .

Design Frequency 2 127

years
Drainage Area : A 2. 4.5’ /2ZH ACres
Ar 2.5  acres
Drainage Length /2% feet
Elevation
Top of Drainage Area 590 feet
At Structure ' <2 < feet
Drainage Area Slope D40 %
Precipitation
= 6-hour inches
= 24-hour inches
DESIGN COMPUTATIONS
Precipitation P, = l1-hour O.22 2.4 7 inches
Time of Concentration Tc /0 minutes
Rainfall Intensity i 2,4 ég inches/hour
Curve Numbers ' CN]_ C = 95 Lop -‘-‘0 -v—"f“ P Jcma.,_%..f_(’“c,&?/p
~CN2 O = RO Loe SO+ Sipr— /657
Weighted Curve Number  :CHNy
Runoff Coefficient C =R,
"Peak Discharge Qp = CiA = 4_0 //;5 cfs S.75 P"" gue
R .00 pin j‘«)ﬁ‘c
Computed by /7, Lowrly Date (0-2 ~F5
/

FIGURE 2-22-




! . 5/

ARIZONA HIGHWAY DEPARTMENT 713
I7 BRIDGE DIVISION :
| HYDROLOGIC DESIGN DATA SHEET
o RATIONAL METHOD (@ >
LOCATION DATA

Highway 74 <+ County
Location .= o 4i ai. elw. b + S5 Gutlor. B ad P BC FCEF
Project No. ] Station ()

Name of Stream &f*ﬂ?_{‘ "‘(.:,:}_u,) Lrrm Shes 73 Gol= D’,x‘::—"

DESIGN DATA .

Design Frequency P-4 /OO0 vyears
Drainage Area ; Ay Q0w /749 acres
As al acres
Drainage Length | 946  fest
| Elevation
B Top of Drainage Area / 25 2 feet
At Structure : 2, 4. = feet
I, Drainage Area Slope N S22 %
5 Precipitation
l P = 6-hour - inches
~ P = 24-hour inches
| DESIGN COMPUTATIONS
Precipitation P) = l-hour 2. 2R 2,4 7inches
l Time of Concentration Tc /72 minutes
Rainfall Intensity i 2.4 4.8 inches/hour
: Curve Numbers : CNy
; Weighted Curve Number  :CHy
: Runoff Coefficient C Ol ew7o  ste 7435bus Sha
I" "Peak Discharge Qp = CiA = S. 76 /& cfs gfr*f(é/éuﬁg-,
I Computed by é, /(_oupu/ Date /o- 785
/
' FIGURE 2-22-




i)

I‘ - ~ /O //',: L‘:\
— ARIZONA HIGHWAY DEPARTMENT
I BRIDGE DIVISION
- HYDROLOGIC DESIGN DATA SHEET (D)
I RATIONAL METHOD e,
' LOCATION DATA
' Highway 74 S+ = Showa County
Location P.(A i /\-;-{: -[r"()wy_ 5% e )_l /J&T‘.‘L“‘«« | P .” ‘;"If U] 2, "'"» : * i LT O e
l Project No. - Station ey 2 & (D)
Name of Stream /2, ffom [t fo7— o Lowig Ads, | i PRt (nilal
1 Dus7 Bebuw inde, t/ fé/ar_a,
l DESIGN DATA -
Design Frequency = /OO _years
l Drainage Area A = acres
A> acres
Drainage Length 1250 . feet
Elevation :
Top of Drainage Area /250 feet
At Structure .2 d72 5 feet
Drainage Area Slope 2.0 %
Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation P, = l1-hour 0.83% 2.,47inches
Time of Concentration Tc /4~ minutes ;
Rainfall Intensity i z J 5.7 inches/hour
Curve Numbers : CN,
-CN,

Weighted Curve Number  :Chy

Runoff Coefficient C Q7.
'Peak Discharge Qp = CiA = S o £7  cfs

Computed by a, Z._Ow?/}’ Date /0-7-f25

FIGURE 2-22-
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

I

L]

HYDROLOGIC DESIGN DATA SHEET F—
RATIONAL METHOD A

|

LOCATION DATA

Highway‘é’o /(// Los= - ~ o 7 ff:ffl:’(« Lilc ounty
Location .2 ,. Sn. 5. o @fo!ffr"i}t/:’f Ernime, s O = 5 /x/ﬁ&fﬁ‘-‘ffépc.
Project No. Station = 5

Name of StreamSA .7 Puwd? <, b Goled Syt 7 oo Soslindds Od

DESIGN DATA

Design Frequency 2 /)0 years |
Drainage Area Ay 4-5' 4 >2*acres
Ar 2.A4 acres

Drainage Length =220 feet
Elevation

Top of Drainage Area 44,9 feet

At Structure 47 4- feet
Drainage Area Slope 0.4 %
Precipitation

P = 6-hour inches

P = 24-hour inches

DESIGN COMPUTATIONS

[ Precipitation P; = l-hour 0, 8% 2,47 inches
i Time of Concentration Tc /O _minutes
' Rainfall Intensity . i 2,4 4.8 inches/hour ‘
Curve Numbers - | CN1
|

@
=

Weighted Curve Number  :Cly

Runoff Coefficient C L (2@ T
'Peak Discharge Qp = CiA = 092 Z., (> cfs
Computed by C Lave K, Date /0-7-%%

FIGURE 2-22
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET / - \
RATIONAL METHOD ¥ /

LOCATION DATA

Highway _&7/&(/::»)}%/ ) /,/,‘[4.9)—/—'5:13 7(;/: = a /= Ej/ County
Location ‘”l, o W /'/"‘7 f':,, ‘,‘é,er-‘ //]//'-ré,_J, //;;C/'<) /:uxﬁf‘ /:;:_ Sis 2 i

Project No. Station p/er.- ¢. 2 G (<)
Name of Stream 5'74?""f’7i_/kpf’,/»’"707(:7£ 7[/&/:/( 748+ 75 1540’?‘7’:.#!;.'?, jo 24

Coined Fenim TR S Do 2TCT (2 and [atecio—

G 3 i B a3 iy, aai) - L atf : . i i i
G R i 2, i {53

DESIGN DATA Streeta lal So. Uy ot Pr—ee=l 0.
Design Frequency s /S0 years
Drainage Area A O Z2 oD acres
A 4.4 acres
Drainage Length J 450 feet
: Elevation :
: Top of Drainage Area 1S4« feet
At Structure : ) 225 feet
l Drainage Area Slope 0.4 %
= Precipitation
' P = 6-hour inches
P = 24-hour inches
.‘;
ll DESIGN COMPUTATIONS
I Precipitation P, = l-hour 0. 38 2,47 inches
J Time of Concentration Tc //) minutes

[
N
+\

Rainfall Intensity 4 & inches/hour

Curve Numbers : CNy RBE B 5. 9L 4
I CN, 27 Pt o= 29
Weighted Curve Number :Chy
l; Runoff Coefficient C 0.7/ wrp
‘ 'Peak Discharge Qp = CiA = Fais 2/.2 cfs
Computed by (% Lovwel, Date_ /O— 7-F%
7

FIGURE 2-22-
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

Highway Scofledn /o R + I+ 14a) County

Location @ 8 g, £ R s fonoT=HAlo vt FlF Vo)

Project No. ; Station A/eq— o, L2 2 /é;’
Name of Streamﬁ-fmeﬂ'f; Stz g2 —,Cmv\- praadt /é' Seotfe. RA Lo Shea
T c/,éu//j;/as L H wWredmad(l Plaza

DESIGN DATA

Design Frequency I /) years
Drainage Area A 28500 'y £ 5! acres-3.7
AZ W) /5 pJiiD it PLAZA-ACTES- G-bae
z /Z;Bac_
| Drainage Length s  feet '
. Elevation
1 Top of Drainage Area ;250 feet
At Structure s225 feet
Drainage Area Slope 0,69 Te
Precipitation
P = 6-hour inches
P = 24-hour inches

DESIGN COMPUTATIONS

Precipitation P1 = l-hour 0,883 7.47 inches
© )250 at /s ‘2LDsf s
Time of Concentration Te r245 =-I& minutes
Rainfall Intensity _ i /@ 4. Z inches/hour
Curve Numbers . CN Bl e ot T2
. 'CNz BF e ot BE
Weighted Curve Number  :ClNy
Runoff Coefficient C 82 wi7p
'Peak Discharge Qp = CiA = /9 52 cfs
Computed by (2, Lo we /v Date /H—7 -2 5
7

FIGURE 2-22-
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA
Highway_ /- z;r)sf’.c/ £z 2::/;;»’;\7%' County
Location 3,1/ Dysr—+» Gindn brek Aea— & 2 /2
Project No. Station £ /)

Name of Stream et Lot Atnne 02 /2 and Tz s o [oT

Lo Goled Dust 4o CP 2. cuwd thTeed— Steeoats

DESIGN DATA Ne. /o Pa—cel (0.
Design Frequency 2 /JO years
Drainage Area A 28y 5 o acres
Ay g4's > T of] acres
Drainage Length Q4 feet
Elevation
Top of Drainage Area /344 feet
At Structure /3 9.7 feet
Drainage Area Slope AT Y
Precipitation
P = 6-hour inches
P = 24-hour inches
DESIGN COMPUTATIONS
Precipitation P1 = 1-hour ADEE <, 4-7inches
Time of Concentration Te /() minutes
Rainfall Intensity i s (R S /.7 inches/hour
Curve Numbers CN,
Weighted Curve Number  :CNy
Runoff Coefficient C e
'Peak Discharge Qp = CiA = 0.5 (-3 cfs

Date JO- 725

Computed by \/:7, Vayvy 1:

FIGURE 2-22°



|
l1 J’E:\fji
: B %)
£ ARIZONA HIGHWAY DEPARTMENT
‘ l | BRIDGE DIVISION
|
e HYDROLOGIC DESIGN DATA SHEET 8
‘ l RATIONAL METHOD ("“)
Lt LOCATION DATA
1
‘ Highway 74 <+ /- AT She a County
: 7‘ Location :"C/‘L 1A e r‘;"w?; ’T;!,(c)'f:\?-: "’"r/ /fj bl 2/\‘5’ - :’: .2,7L Cz D/ ’2
I’; Project No. . Station (L)
Name of Stream T+ raT = oTF Lipu BB, Eot Sesttedale Lo o
/0% 2.5 CQRL. —AIl offsite R uny,ft+-
I.; DESIGN DATA
: Design Frequency 2 /00 years
l Drainage Area A 255 v 90" acres
A el acres
ll Drainage Length TSSO feet
B Elevation
' Top of Drainage Area feet
At Structure feet
l_; Drainage Area Slope 0,4 %
g Precipitation
I P = 6-hour inches
P = 24-hour inches
I" DESIGN COMPUTATIONS
l::’ Precipitation P1 = l-hour D, RL 2,47 inches
i Time of Concentration Tc /2  minutes
Rainfall Intensity i 2,4 5. 2 inches/hour
Curve Numbers CN,
Weighted Curve Number  :CNy
Runoff Coefficient C D 0D
'Peak Discharge Qp = CiA = <N & 32 cfs ,
I [ol ks 3.1l per a«lls™
: Computed by G;/\d /2 A,, Date /0D - 2 = F&
7

- " FIGURE 2-22
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